
1. Sepsis 

MOLECULAR MEDIATORS AND ARDS IN SEPTICEMIA. 

K. Martinez Urionabarrenetxea, J.L. P~rez 
Arancdn , P. Anguiano~ J. Lobo 
Intensive Care Unit - Hospital de Navarra - 
Irufia-Pamplona, Spain 

Objectives: Evaluate the levels of TNF, IL-6 
and PAI-I in different moments of the ARDS 
and the possible relationships among them. 
Methods: 23 septic patients with ARDS were 
studied. Also, 30 non complicated septic 
patients and 30 healthy volonteers. 
Results: 

TNF IL-6 

HEALTH 2,59• 12,91• 

SEPTIC 44,25• 242,27• 

ARDS(1) 46,82• 1361• 

ARDS(2) 46,11• 1860• 

PAI-I, 

9,06• 

18,73• 

18,08• 

27,30• 

Significant differences for: TNF, PAI-I and 
IL-6 in septic patients and both evaluations 
of ARDS with control gropup; PAI-1 between 
septics and 2nd evaluation in ARDS, and 
between the ist and 2nd evaluation in ARDS; 
IL-6 between septics and both evaluations in 
ARDS; and IL-~ in both evaluations in ARDS 
patients in relation to mortality. 
Conclusions: i) Elevations of TNF, PAI-I and 
IL-6, with clinical signs, are suggestive of 
infection; 2) The persistent and progressive 
elevation of PAI-I with any clinical 
criteria may suggest evolution to ARDS; 3) 
Due to its own kynetics, IL-6 takes part 
later in the acute phase, its levels being 
related to the magnitude of the injury in 
the tissues. 

INFLUENCE OF DIFFERENT VOLUME THERAPY ON CIRCULATING 
SOLUBLE ADHESION MOLECULES IN THE CRITICALLY ILL 

J. Boldt MD, L.C. Linke, G. Hempelmann MD 
Department of Anesthesiology and Intensive Care Medici- 
ne, University of Giessen, D-35392 Giessen, Germany 

Objectives: The influence of long-term volume therapy 
with different solutions on plasma levels of circula- 
ting adhesion molecules was studied. 
Methods: According to a randomized sequence, 30 pa- 
tients with sepsis secondary to major surgery exclusi- 
vely received either hydroxyethylstarch solution (10% 
HES, mean molecular weight (Mw) 200,000 daltons, degree 
of substitution (DS) 0.5) or human albumin 20% (HA) for 
volume therapy for 5 days. Plasma levels of circulating 
(soluble) adhesion molecules (endothelial leukocyte ad- 
hesion melecule-1 [sELAM-I], intercellular adhesion 
molecule-1 [sICAM-I], vascular cell adhesion molecule-1 
[sVCAM-I], and P-selectin [sGMP-140]) were serially 
measured on the day of admission to the intensive care 
unit (='baseline ' value) and during the next 5 days. 
Results: sELAM-I, sICAM-I, and sVCAM-I plasma levels 
were markedly higher than normal at baseline in both 
groups. In the HES-patients, sELAM-J decreased to nor- 
mal range, whereas it further increased in the HA-group 
(from 89• to 106• During the study period, 
sICAM-I and sVCAM-I plasma levels remained unchanged in 
the HES-patients, but further increased in the HA-group 
(from 626• to 1,329• sGMP-140 increased 
significatly only in the HA-group (483• to 
683• Only PaO2/FIO 2 was significantly correla- 
ted to plasma levels of adhesion molecules. 
Conclusions: Sepsis is associated with markedly eleva- 
ted plasma levels of adhesion molecules indicating en- 
dothelial activation or damage. By long-term volume 
therapy with HES, these levels remained unchanged or 
even decreased, whereas volume therapy with human albu- 
min did not have any beneficial effects on soluble ad- 
hesion. 

EFFERENT METHODS IN THE /'g~hGEI~NT OF 
THE PA~]~:: ..... ~TTH SEPTIC SHOCK. 

V.Hamentov, Yo.Bo~h~! . . . .  V.Zad~o~ovsky~L.Mamontova 
Medical Academy, Omsk, Russia. 

Object ives= ~ o n g  d i f f e r e n t  t ypes  of  shock the  
s e p t i c  shock occup ies  the  fou r t h  p l ace  in i t s  i nc idence  
bat the [ i r s t  place in le thal i ty .  The usage 
of antibacterial remedies  has not reduced the 
lethal i ty  in septic shock, l~e efferent methods of 
management (dialysis, sorptional, gravtsurgical 
fletoxicatioh) assume ever greater importance in 
the f ight  against shock. 
Methods= 46 patients were  treated. Control group 
included 16 patient~. .The  choice of the 
method in the ~anagement depended on the tntegral 
index and the polypeptide of the medto~-molecular 
mass, estimated in the blood serum and on the 
surface of the erythrocytes in urine. I f  the pool 
of the polypeptifle was higher in b lood ser~ the 
plasmapheresis and plasmosorption were  done but 
~e p r e f e r e d  hemosorpt ion i f  the  Pool was h ighe r  
oh the  s u r f a c e  of  t h e  e r y t h r o c y t e s .  In case  of  ~he 
edematous s~rndr~e development on the backgrotmd 
of the reduced excretory ftmctien of Kidneys the 
dialysis was necessary but the ul t raf~I t rat ion 
in combinatioh with hemosorption was done more 
freguently. 
Results: The usage of the efferent methods 
of the treatment in d i f f e~n t  combination along 
with the traditional methods has allowed to 
reduce the lethal i ty  by ~I~. 
Conclusions: The positive effect in the u~age of the 
efferent methods censists of the absence of 
absolute cohtraindicatiohs fo r  the detoxicat i~ 
i f  these methods are used at the early stage and 
in combination with different technologies during 
management. 

INCIDENCE OF SEPSIS DUE TO CENTRAL VENOUS CA- 
THETERS 

B.Soeelberg. J. van Halteren, R.Snoeren. 
Dept. of  Intensive Care, St.Elisabeth Hospital Titburg, The Nether- 
lands. 

Central venous catheters are frequently used in the care of  the 
critically ill patient. The incidence of  catheter related sepsis varies in 
the literature. We investigated the occurrence of  contamination and 
sepsis compared to results of  the EPIC study as part o f  quality 
assesment in our intensive care unit. 

From january until august 1994 all removed central venous 
catheters were examined for microbiological culture. The patients 
who showed signs of  sepsis were also registered. The results o f  the 
contaminated catheters and septic patients were compared with 
results from the EPIC study. 

During the 8 month period ,2059 patients were hospitalized on 
our intensive care unit. 230 Central venous catheters were examined 
for microbiological culture. 118 specimens appeared to be possitive 
(51%). 13 patients showed clinical signs of  sepsis. The incidence of  
sepsis due to contaminated central venous catheters was 13/118 
(11%). The incidence of  sepsis due to the presence of  all central 
venous lines was 13/230 (6%). The microorganisms responsible for 
the sepsis syndrom were : Stapylococcus aureus (n=5), Escherichia 
colt (n=7), others (n=6). In the EPIC study the percentage for sepsis 
on the ICU was 17.6% for the Netherlands and 17.8% for Europe. 

Despite a high number of  positive culture from removed intrava- 
scular lines, a low percentage of  sepsis was seen compared to 
results o f  the EPIC study. We recommend routine bacteriological 
culture o f  all removed central venous lines and recommend to look 
at colonization and sepsis due to intravascular lines as a measure of  
quality control in the intensive care unit. 
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CONTINUOUS VENO-VENOUS HEMOFILTRATION 
(CWH) IN PATIENTS WITH SEPTIC SHOCK: EFFECT ON 
CARDIAC OUTPUT AND RIGHT VENTRICULAR 
EJECTION FRACTION (RVEF). 
A. Armaganidis, E. Dimitriadou, A. Simeonidis, 
Ch.Nikolaou D.Sfyras, Ch. Roussos. 
Department of Intensive Care, Medical School of Athens 
University, Evangelismos Hospital. 
Objectives: To determine whether the application of CWH at 

zero fluid balance in patients with septic shock has a beneficial 
effect on CO and RVEF related to the elimination of cytokines. 
Methods: We prospectively studied five adult patients with 

septic shock requiring hemodynamic monitoring and CWH for 
renal failure and volume overload. After baseline hemodynamic 
evaluation (H0), patients underwent CWH with an ultrafiltration 
rate of 1000 ml/h approximately. The ultrafiltrate was reinjected 
to the patient during the first hour, while it was was replaced by 
an equal volume of crystalloids during the next three hours. 
Theretore, hemodynamic changes (if any) after the first hour 
(H 1) could be explained as the result of absorption of cytokines 
by the filtration membrane, while changes during the next three 
hours_(H2, H3 and H4) should be considered as the effect of 
elimination of cytokines by ultrafiltration. Cardiac output (CO) 
and RVEF were evaluated by a modified fast response 
pulmonary artery catheter (Baxter Health Care Corporation). 
Changes in hemodynamic parameters were compared by one 
way analysis of variance. 
Results: As indicated in the table below, no significant 

difference in CO, RVEF or any other hemodynamic parameter 
was observed. 

H0 H1 H2 H3 H4 
CO 8.91+2.8 9.24+2.3 8.35+3.0 7.98+_.3.2 8.23+3.7 
RVEF 41.4+6.5 42.2+6.3 38.2+9.5 36.0+__6.4 35.0+9.9 
Conclusions: Although cytokines absorption and/or elimina- 

tion by CWH is an attractive hypothesis, our preliminary data 
do not confirm a favourable effect of CWH at zero fluid balance 
on right ventricular function in patients with septic shock. 

SIMPLIFIED ACUTE PHYSIOLOGY SCORE IN 
GRANULOCYTOPENIC PATIENTS WITH SEPTIC SHOCK 

G.M.Galstian, V.M.Budianski, V.M.Gorodetski. 
Dept. of Anaesthesiology and Intensive Care, National Research 
Centre for Haematology, Moscow, Russia. 

Objectives: Prognostic assessment of Simplified ACute Physiology 
Score (SAPS) in granulocytopenie patients with septic shock (SS). 
Methods: The medical records of 59 admissions to an intensive care 
unit (ICU) of granuloeytopenic patients with SS are reviewed. Fifty- 
two patients had haematological malignancies. Seven patients had 
aplastie anaemia. Patients were categorised as survivors (discharged 
from ICL 0 and non-survivors (died in the ICU). SAPS index was 
calculated for patients daily during their stay in ICU.  All patients 
were severe granulocytopenic (total white cell count less than 0,5 
]09]1). 
Results: Five patients (8,5%) were discharged from ICU. Fifty-four 
patients died in ICU. Non-survivors had SAPS On admission higher 
than survivors ( 20.9+4.6 and 16.5+3.0, respectively, p<0,01, Mann- 
Whitney U test). No patient with a SAPS greater than 20 survived. 
Mortality among the 27 patients with SAPS from 9 to 20 was 
81,5%o. The evolution of SS was rapid. The mean stay in ICU 
among non-survivors was only 56 hours. An analysis of the SAPS 
index on admission of non-survivors showed an inverse correlation 
with the duration of their stay in ICU (r=-0,52, P=0.001). All 
survivors recovered from granulocytopenia. They had normal white 
cell counts at the time of discharge from ICU. There was inverse 
correlation in survivors between SAPS and white cell counts, when 
these parameters were evaluated daily. However, the SAPS index 
alone cannot be considered to be on individual predictor factor of 
mortality. Patients who had failure of the malignancy to respond to 
chemotherapy and who had persistent granuloeytopenia died in 
ICU despite SAPS index on admission and recovery from SS. 
Conclusion: SAPS index greater than 20, failure of the malignancy 
to respond to chemotherapy and persistent leueopenia all point to a 
poor outcome of granulocytopenie patients with SS. 

CAN ANTIPYRETICS PROVOKE SEPTIC SHOCK 
IN FEBRILE PATIENTS WITH HEMATOLOGICAL 

MALIGNANCI ES? 
Budianskv V M., Galstian G M., Gorodetsky V M. 

National Research Center for Hematology, Dept. of 
Anesthesiology & Intensive Care. Moscow, Russia 

Introduction: Antipyretics sometimes are used for fever 
control in febrile neutropenic patients with 
hematological malignancies(HM). We observed a 
dramatic fall of blood pressure(BP) and development of 
septic shock(SS) in some of the patients who received 
antipyretics. Aim: To clarify can antipyretics provoke SS 
in neutropenic patients with infection. Methods: 
Retrospective review of medicat records of 52 
neutropenic(WBC <0,5 109/1)patients with HM, 
admitted to the intensive care unit for SS, was 
performed. There was selected group of 8 patients 
receiving antipyretics shortly before a fall of BP. Results: 
There was a definite causal relationship between 
receiving antipyretics and fall of BP in 4 from 8 patients. 
All patients had fever due to infection and had normal 
level of BP before receiving antipyretics. Hypotension 
developed within 40 minutes up to 1,5 hours after 
administration of antipyretics. Three patients received 
0,5 g of metamisol and one 0,5 g ofparacetamol per os. 
In all cases we observed dramatic diaphoresis and the 
temperature fall to subnormal level (35.4+0.4~ 
accompanied'by hypotension. But in 8-12 hours the fever 
was coming back without blood pressure elevation. The 
fluid replacement was controlled by central venous or 
wedge pressures. There were required 1200+350 ml 
colloid and cristalloid solutions for volume loading. In 
spite of fluid administration the hypotension persisted 
and all patients required inotropic therapy. Only one 
patient survived and is alive now. Conclusion: It seems 
to us that our data offer to state that antipyretics 
administration can initiate SS in febrile neutropeuic 
patients with infection. 

CARDIAC OUTPUT MEASUREMENT BY AN ESO- 
PHAGEAL DOPPLER MONITOR (ODM I): AGREEMENT 
W TH OTHER METHODS USED IN CU PATIENTS. 
A. Armaqonidis, E. Dimitriadou, E. Zakynthinos, 
F.Passam, A. Simeonidis, Z.Daniil, Ch. Roussos. 
Department of Intensive Care, Medical School of Athens 
University, Evangelismos Hospital. 

Objectives: To assess the agreement between cardiac output 
(CO) measured by ODM t and by 3 other methods used in ICU 
patients. Methods: We prospectively studied 12 adu t patients 
requiring hemodynamic monitoring with a pulmonary artery 
catheter. An esophageal doppler monitor provided 
measurements of CO (ODM), stroke volume and flow time (FT) 
used as an indirect evaluation of patient's volume status. 
Patient hemodynamic status was evaluated by a modified fast 
response pulmonary artery catheter (Baxter Health Care 
Corporation, Santa Ana, CA), allowing CO measurements by 
thermodilution 0"D) and an evaluation of right ventricular 
ejection fraction and end diastolic volume (RVEF and RV-EDV). 
In the last six patients CO was measured by transthoracic 
echocardiography (ECHO) and oxygen consumption was 
measured by a DELTATRACK II metabolic monitor (Datex) 
allowing CO calculation according to the Fick formula (FICK). 
The agreement between methods measuring CO and their 
reproducibility, were evaluated by Bland and Altman analysis. 
Results: Agreement between CO measurements is expressed 
as bias (d) and 95% limits of agreement (L of A = d_+2SD). 
Comparison d L of A Reproducibility 
ODM-TD 2.29 -2.67 to 7.25 d L of A 
ODM-ECHO 1.44 -0.98 to 3.86 ODM -0.01 -0.31to0.33 
ODM-FICK 0.41 -5.93 to 6.75 TD 0.23 1.17tol.63 
TD-ECHO -0.82 -4.16 to 2.52 ECHO -0.13 -5.41to5.15 
TD-FICK -2.36 -8.06 to 3.34 
FICK-ECHO 0.60 -5.92 to 7.12 

There was no correlation between FT and RV-EDV. 
Conclusions: Although CO measurements by ODMil had the 
best reproducibility, the limits of agreement between the four 
methods tested were unacceptable for clinical purposes. 
Further investigation is required in order to improve the 
accuracy of CO measurement in the ICU. 



THE USE OF CYTOKINES IN TREATMENT OF PATIENTS 
WITH SURGICAL INFECTIONS 
S . N i k o n o v  PhD, A . P a l t z e v ,  V . B a j b i k o v ,  
B .Dobryakov  D . S c . ,  A . O s t a n i n  PhD, O . L e p l i f i a  
PhD, H . C h e r n y k h  PhD 
M u n i e i p .  Hosp.  N l ,  N 12; I n s t .  o f  C l i n .  
Immuno l . ,  N o v o s i b i r s k ,  R u s s i a  

O b J e c t i v i e s :  E f f i c i e n c y  of  n a t i v e  c y t o k i n e s  
u s e d  i n  t h e  t r e a t m e n t  of  p a t i e n t s  w i t h  s e v e r e  
s u r g i c a l  i n f e c t i o n s  has  b e e n  s t u d i e d .  
Me thods :  For  two y e a r s  120 p a t i e n t s  were  
t r e a t e d  w i t h  c y t o k i n e  m i x t u r e  (SSP) o b t a i n e d  
by a r t e r i o - v e n o u s  p e r f u s i o n  of  swine  s p l e e n  
and c o n t a i n e d  t h e  f o l l o w i n g  c y t o k i n e s :  I L - 1 ,  
I L - 2 ,  I L - 3 ,  TNFa, IFNy, GM-CSF. 
R e s u l t s :  SSP i n t r a v e n o u s  i n f u s i o n s  were  
shown to  accompany w i t h  m o r t a l i t y  d e c r e a s e  
f rom 23.4% to  12.5% in  p a t i e n t s  w i t h  
a b s c e s s e d  pneumonia  and l u n g  a b s c e s s e s  and 
f rom 50% to  13% i f  d i s e a s e  c o u r s e  was 
c o m p l i c a t e d  w i t h  s e p s i s .  In  p a t i e n t s  w i t h  
p u r u l e n t  p e r i t o n i t i s  and s e p s i s  e f f i c i e n c y  
of  SSP was d e c r e a s e d  due to  e n d o t o x i e o s i s .  
Thus ,  we u s e d  a d o p t i v e  immuno the rapy  w i t h  MNC 
activated i n  v i t r o  w i t h  SSP or recombinant 
IL-2. Intravenous infusions of such cells 
resulted in transformation of a pathologic 
process from destructive into productive one. 
Moreover, clinical manifestations of sepsis 
were controlled in 81% and mortality was 
decreased from 46% to 19%. 
Conclusions: The use of eytokines themselves 
as well as cytokine-treated lymphoeytes 
permits to control the disease and leads to 
t h e  m o r t n l i t y  d e c r e a s e  owing t o  stimulation 
of host defence mechanisms. 

RED BLOOD CELL TRANSFUSION IS ASSOCIATED WITH HIGHER 
MORTALITY OF PATIENTS WHO HAVE SEPSIS SYNDROME. 
Bai~orri F*. Chittock D, Drummond AJ, Haley LR, Singer J, Russell JA. 
Dept. of Critical Care Medicine, Pathology and Laboratory Medicine, and Health 
Care and Epidemiology. St. Paul's Hospital. University of British Columbia. 
Vancouver, B.C., Canada. * Hospital de Sabadell. Sabadell, Sl0ain. 

Background: Although red blood cell transfusions (RBCt) are used 
to increase oxygen availability in septic patients, several lines of 
evidence suggest that RBCt may actually worsen tissue hypoxia. 
Thus, RBCt may negatively influence outcome of septic patients. 
Objectives: To determine the association of 1) RBCt ; 2) number of 
units transfused; and 3) mean age of the units transfused on the first 
day of transfusion with mortality of critically ill septic patients. 
Methods: We prospectively identified patients who met strict 
criteria for sepsis syndrome (SS) seen in the ICU of St. Paul's 
Hospital from 1992 to 1994 and excluded patients who died in the 
first 5 days after the onset of sepsis. We recorded clinical 
characteristics, multiple system organ failure score, and APACHE 
II at onset of sepsis. Then, we retrospectively recorded the total 
number and age of RBC units transfused during the first 5 days 
after onset of sepsis. Overall 30-day mortality was 22%. 
Results: The main results are shown in the table. The mortality of 
patients who received RBCt was nearly double the mortality of 
those who did not receive RBCt even after adjusting for severity of 
illness using APACHE II. No. of RBC units and age > or < 20 d. of 
transfused RBC was not associated with different mortality. 

Momiit,/(~) 
All Patients (n=20~) Transfused Patients (n=62) 

Not Transfused ] Transfused #Uits [ Age of blood (days) 
(n = 146) (n = 62) < 2 U > 2 U. < 20 > 20 

18 31 ~ 28 33 31 27 
1" p< 0.05 
Conclusions: RBCt within the first 5 days of SS identifies a much 
higher mortality group. It is not yet clear wbether transfusion is 
merely a marker or whether transfusion is a potential cause of 
mortality in SS. 

Supported in part by NIH NI-g.,BI 1 R01HL43167-02, Canadian HIV Triah~ 
Network, and St. Paul's Hospital Foundation. 

COLLOID ADMINISTRATION DOES NOT IMPROVE 
GASTRIC MUCOSAL ACIDOSIS IN SEPTIC PATIENTS. 
Bai~orri F*. C13ittoek D, Drmmnond A J, Russell JA. 
Critical Care Medicine. St. Paul's Hospital. University of British Columbia. 
Vancouver, B.C., Canada. *Hospital de Sabadell. Sabadell, Spain. 

Objectives: Gastric mucosal acidosis is frequently observed in 
patients with sepsis. The aim of this study was to determine whether 
volume infusion using Pentaspan| decreases abnormal gastric 
mucosal PCO2 (PiCO2) in patients who have sepsis syndrome (SS) 
who have already been resuscitated using clinical endpoints. 
Methods: We prospectively identified 5 patients who met strict 
criteria for SS, had a pulmonary artery catheter and a gastric 
tonometer in place, and PiCO2 > 50 mmHg. Pentaspan| (500 mL) 
was infused in 30 rain. Measurements of hemodynamics, 
hemoglobin, arterial lactate, blood gas analysis, and PiCO2 were 
performed before and repeated 30 miff and 2 hr after Pentaspun| 
infusion. We calculated the PiCO2 - arterial PCO'2 difference 
(PiCO2-PaCO2) and pHi (using Henderson-Hasselbach equation). 
ANOVA was used to assess statistical significance. 
Results: All patients werereceiving adrenergie drugs. MAP was 73 
:1:13 mmHg and lactate 1.2:1:0.6 mmol/L. Pentaspan| increased CI 
by 22% (p<0.05) but did not change PiCO2 (table). 
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Baseline 30 rain. after 2 hr. after 
PiCO2, mmHg 58• 6 59• 9 58• 8 
PiCO2-PaCE~,mmHg 13• 4 14• 7 13• 11 
pHi 7.25• 7.25• 7.26• 
PAOP, mmHg 13• 17• 16• 
CI, L/min.m 2 4.9 • 2.3 5.9 • 2.6 t 5.5 • 2.9 
Hgb, gr/dL 11.6 • 1.2 10.3 • 0.71" 10.6 • 0.9 
1302 , mlJmin.m 2 768• 824• 795• 

1" p< 0.05 
Conclusions: According to this preliminary study, increasing flow 
by fluid administration does not seem useful to reverse gastric 
mucosal acidosis in resuscitated SS patients. Possible explanations 
of these results include: I) volume of Pentaspan| was inadequate; 
2) increasing CO did not increase gastric flow because of 
maldistribution in SS; or 3) PiCO2 does not reflect ischemia. 

Supported in part by NIH NHLBI t RO1HI.A3167-02, and St. Paul's Hospital 
Foundation, 

COMBINED ADMINISTRATION OF POLYVALENT IMMUNO- 
GLOBULINS AND LOW-DOSE HYDROCORTISONE IN THE 

TREATMENT OF SEPSIS 
H. B0hrer, H. Schmidt, A. Bach, B.W. Btttiger, J. Motsch, E. Martin 

Dept. of Anaesthesia, University Of Heidelberg, Heidelberg, Germany 

Introduction: In recent years, treatment of sepsis has included the 
attempt to neutralize endotoxins and cytokines in septic patients by using 
polyclonal or monoclonal antibodies and vadous antagonists. However, all 
these novel approaches involved a single treatment medality. 

In 1991, we introduced a combination approach for adjuvant sepsis 
treatment into our intensive care unit. Our regimen consists of the admini- 
stration of polyclonal human immunogiobulins together with an infusion of 
low-dose hydrocortisone. The suggestion to treat septic patients with 
immunoglobulins came from Dominionrs [1] and Schedel's [2] groups in 
1991. Inaddition, aStudy by Pilz at al. [3] suggested that early postopera- 
tive treatment of high-risk cardiac surgical patients with an intravenous 
immunoglobulin preparation reduces the severity of the disease and may 
also reduce mortality in these patients. The decision to use low-dose 
hydrocortisone treatment [4] is based on the findings that septic critically ill 
patients suffer from occult hypoadrenalism [5, 6, 7]. 
Methods: After institutional app(oval, 64 general and cardiac surgical 
patients who fulfilled the criteda of septic shock were included in the 
study. Norepinephdne or epinephdne had to be given for cardiovascular 
support at a dose >0.2 pg/kg/min. !100 mg hydrocortisone was admini- 
stered as a bolus, f~lowed by a continuous infusion of hydrocortisone at a 
dose of 200-300 mg/day [4]. In addition, polyvalent human immunoglobu- 
lins (Pentaglobin, Biotest]Germany) were administered at a daily dose of 
15 g for 3 days. Patients were considered as responders, when the cats- 
cholamine dose could be reduced by 100% within 24 h. Statistical evalua- 
tion was performed using Chi square analysis. 
Results: 47 patients (73%) responded to this combination treatment; 17 
patients were non-responders, in the non-responder group, mortality was 
76%, whereas only 23% died in the responder group (P<0.001). 
Conclusion: Our results show that septic patients may benefit from a 
combination approach for adjuvant sepsis treatment consisting of the 
administration of immunoglobulins and low-dose hydrocortisone. 
References: 1. Dominioni Let al: Arch Surg 1991; 126: 236; 2. Schedel Iet al: 
Cn!t Care Med 1991; 19: 1104; 3. Pilz G 'et sl: Chest 1994; 105: 76; 4. Briegel Jet 
al: CAn Investigator1994; 72: 782; 5. Rothwell PM et al: Lancet 1991; 337: 582; 6. 
Baldwin WA et al: Arch Surg 1993; 128: 673; 7. Soni Aet al: Am J Med 1995; 98: 
266 
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NOREPINEPHRINE-DOBUTAMINE IS BETTER FOR 
SPLANCHNIC CIRCULATION THAN EPINEPHRINE IN 

D O P A M I N E  R E S I S T A N T  S E P T I C  S H O C K .  
B.Levy, PE Bollaert, L Nace, Ph Bauer, C Charpentier, G Audibert, P 
Welfringer, J Garric, A Larcan. Medical Intensive Cam Unit. Nancy. 
France. 

Aim of the study : to compare the hemodynamic and metabolic 
effects of epinephrine (ep) or norepinephrine-dobutamine (nor-dob) 
after failure of volume loading and dopamine (>20pg/kg/rain) in a 

respective, randomized stud),. (*p<O.01 vs H0) 
Epinephrine (n=lS) Nor-Dob (n=lS) 

MaP(tomtit) 
CI l/min/m -2 

IDO2 ml.min.rn -2 
we, 2 ml.min.m -2 

Lactate mmol/l 
pH art 
phi 
UP 

r~o2 i- Pat02 

HO H6 
60• 93• 

3.97• 4.5• 
481• 608• 
141• 156• 

21.7• 18• 
3.1• 5.88• 

7.35• 7.26• 
%29• 7.16• 
15.5• 21• 
10• 14• 

Ep vs 
Nor-Dob 

H0 H6 Anova 
60• 86• NS 

3.98• 4.7• NS 
538• 665• NS 
130• 159• NS 

23,1• 24• p,tO.01 
3.1• 2.66• p<O.01 

7.37• 7,38• p<O.01 
7.30• 7.35• p<O.01 
13.8• 14• p<O.01 
10• 4• p<O.Ol 

Ketone ratio 0.26~-0.03 0.33• 0.16• 0.26• NS 
Hypotension reversal and increase m oxygen o* Wery were simimny 
achieved in both groups. Nevertheless, epinephrine was associated 
with a lactic acidosis and increased laetate/pyruvatemia ratio (L/P) 
that evoke a dysoxia rather than a metabolic effect. An higher gastric 
mucosal PCO2 in the ep group compared to nor-rob suggests the 
hypothes i s  of an anaerobic  production of CO2 in favor of a 
splanchnic hypoxia. In both group, arterial ketone body ratio that 
reflects hepatic mitochondrial redox state, compared to a control 
group without shock was decreased but increased between 12 and 24 
hours after restoration of arterial pressure. The association 
norepinephrine-dobutamine seems to be better for splanehnic 
circulation than epinephrine and should be used for dopamine 
resistant septic shock. Moreover, the increase in arterial pressure with 
nor-dob improved gastric mueosal pH and hepatic mitochondrial 
redox state and argue to reconsider arterial pressure as a significant 
goal for resuscitation in septic shock. 

HEMOHLTRATION IN HUMAN SEPSIS: ELIMINATION OF IMMUNOMO- 
DULATORY MEDIATORS AND F_.FFECI5 ON HEMODYNAMICS 

D. Ird~m MD 1, J. N. Hoffmann MD 1 , W. H. Hartl MD 1, R. Deppiseh PhD l, 
E. FaJ,q MD 1 , M. J0chum FhD 2. 

of 1 Surgery, Klinikum Groflh,xlerrg and 2Divisk~n of Clinical C ~  and 
Clinical Bkr.hen~sUy, Dept. of Surge~, L u d w i g - M a x i m i l i m ~ - U ~  81377 
Miind~r~ Gummy. 

Hernofltration (lqF) is widely used for renal replat~,nent therapy in patieras with acute 
renal failure, R e ~  saxlies suggesled lhat HF may e 'lnnirt~ toxic rredi,-mrs of sepsis 
ard improve slx~itic (xgan failure. 
Objectives: To examine whether I-IF c~m el'nnin~ or activate m ~ c l ~  of sepsis and 

the ullrafiltrate can alter cytokine release of l~iCneral blotxl rmmmdew cells 
(PBMC) & ,da'o. Also changes in her~xlynamics during HF in septic patients were 
studied. 
Methods: Continuees isovolemic high-volume HF was performed in 16 patients with 
sepsis ard in five heallhy volumets. Pre-and po~-filt~ and ulWafittr~ conoem-aio~ 
of ~3,t~kir~ (IL-Is IL-6, IL-8, TNFa), "and of complea~ co r r~a r~  ((3, 
C3~desArg, C5adesArg, CSbO) wece n-emural at fl'~e beginning of hen~filtration (tl), 
~cl lh (t2~ ~ d  4h (t3) (p,'dem) later. Healthy PBMC, ~xl momcyte and l y ~  
subfiacti(~ were ~ w ~  ullrafi~ates. 
Results: HF showed no sigm o f ~  ~ n .  No evidence for effective cytokine 
elimination was fatal. However, pre-.fil~ C3adesArg mncergaion showed a signifi- 
cant decline dunng HF (patients: t I = 676.95:99.7 ng/ml, t 2 = 545.45:83.2, t 3 = 
5~•  p<0.001, paired Student t-test, volu~leers: t 1 = 54.825:13.3 ng/ml, t 2 = 
33.95:10.7; p<0.00l).  Ultrafltrate from patier~ whida ~amh-ed I~rge ~mttrts of 
~ significar~ ~imulaled PBMC md momoj~ TNFa release and 

lymphocyte ~L-2 and IL-6 productic~ ~ from teala~y volurtms 
r e n m ~  without effm. HF resulted in a significant ~ over tirne in tram merial 
pressure and in sysmrdc vasatlar resistmee. 
Conclusions: Septic ~ inch as C3adesArg, bet mt established cytokines, are 
e ~ t i v d y  eliminated by hemofiltnlion. UltraflWate from static ~ induces 
changes in PBMC function with s ~  to fl3e septic response. High volun~ HF 
mptesem a new rnaiality for mediator mmval and rn~, thereby, inwove 
herr, xiymmies in pat~s wlm se0as. 

CORRELATION BETWEEN L IP ID  PEROXIDATION, .ANrlOXIDANT 
STATUS AND CLINICAL OUTCOME 1N CRITICALLY ILL PATIENTS 
WITH SEPSIS: A PROSPECTIVE OBSERVATIONAL STUDY 
Cernv V., Zivny P.*, Dostal P., Zabka L. 
Dept. of Anesth. and Critical Care, *Dept. of Clin. Binchem., Charles University, 
Faculty of Medicine, 500 36 Hradec Kralove, Czech Republik 

Obiectives: The aim of this study was to evaluate the correlation between 
lipoperexidation, antioxidant ,status and clinical outcome (mortality) in critically 
ill patients with sepsis. 
Methods: After institutional approval 51 critically ill patients with sepsis of 
different source and requiring ventilatory support were prospectively studied. 
Patients with head injury were excluded. Malondialdehyde (MDA) as a marker of 
lipid peroxidation, glutathione (G) and glutathiane-peroxidase activity (GPX) as 
the markers of anfioxidant capacity were measured daily until death or discharge 
(day D). 
Results: 38 patients survived (group S) and 13 patients died (group NS) as a 
result of multiple organ failure. Presented values are expressed as mean + SD. 
Statistical significance p*<0.05. 

1 !0,86'+0,36 0,88:t:0,42 6,Or • 3,05 6.03• 44.0• 46,0+14.1 
2 0r82 • 0,26 0~78 • 0t44 6t59• 5,68 + 2r12 42~1 • 1~3- $3v7 + 13v0. 
3 0?80 + 0t30 0T73 + 0~28 7,23 + 2732 6IS4 • 1r87 49? + 18,7 46r3 • 15? 
4. ,0,g7 • 0,74 • Ot~ 6~31 +2t9| 6,66 • 2r51 a , I  • 17,9 52r0 • 20,7 
5. ; 1,00+0,40 l,lS • 0,94 6,32• 3fl9 5r44 • 2r07 49r7 • 20T1 55~1 • 12v6 

! it00• 1,19• 6t97• 7,15+2r39 43Tg+I.f~6* f~•  
76 0r87+0?2 0~99• St22+3~1~ ~ •  4~•  f ~ •  
D 0.93• 1,32• 6t14• 6~52• 49t3• 5S?• 

Conclusion: Significantly higher malondialdehyde and ghitathione levels and 
glutathione-peroxidase activity in group NS at the end of ICU stay were related 
to mortality These findings indicate an increased generation of free oxygen 
radicals together with increased anfioxidant activity in this group and sapport the 
employment of antioxidant interventions in critically ill patients. 

NITRIC OXIDE METABOLITES ARE NOT ELEVATED IN CIRCULATORY SHOCK 
DUE TO ISOLATED LIMB PERFUSION WITH RECOMBINANT TNFtz 
JH ZwaqeJino MD. JK Maring MD H Moshage PhD, RJ van Gnke MD, ARJ Girbes 
PhD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dept. of Surgery, Division of Intansive Care, Dept. of Internal Medicine, University 
Hospital Greningen, Groningen, the Netherlands 

Oblecfives: To determine the role of nitric oxide (NO) in the mechanism of septic 
shock induced by isolated limb perfuslen with recombinant TNFcr 
Methods: We have measured TNFr~ and metebo~ites of NO in 5 patients with signs ot 
septic shock following treatment with isolated limb perfusion for nonresectable soft 
tissue tumors and melanomas of a limb. Perfuslen was carried out with melphalan 
(Burroughs Wellcome) and recombinant TNFcr (Boehringer). TNFc~ was determined 
by specific radiometric assay (Medgenix Diagnostics), nitrate and nitrite were measu- 
red with a modification of the Guess reaction ~. 
Results: Results are shown in the Table. 

Table. Clinical signs, TNF~-Ievels and NO-metebolites before and after perfuslen with 
recombinant TNF~ and melpbalan 

before after t p-value 
cardiac output (L/rain) 6.3 12.5 p<O.Ol 
systemic vascular resistance (dyne.sec/cm 5) 937 443 p<O.01 
heart rate (beats/rain) 74 131 p<O.01 
TNF~ (ng/ml) 25 42391 p<O.05 
nitrite and nitrate (pmoVL) ~ 30.1 32.3 N.S. 

Post pedusion variables represent means of highest values, except for systemic 
vascular resistance where the lewest values were used for calculating the mean 
w Data represent the sum of nitrite plus nitrate concentrations 

Conclusions: During isolated limb pedusion with recombinant TNF~ very high levels 
of TNFcr were measured in arterial blood in 5 patients. They all showed signs of 
severe sepsis syndrome with shock from vasodilafion, probably due to leak of recom- 
binant TNFt~ from the peduslen circuit to the systemic circulation. TNFc~-induced 
vasodilation was not accompanied by a rise in serum NO-metsbolites. Our findings do 
not confirm the widely accepted theory, mainly based on animal experiments, that 
genera• of NO is the key pathogenefic mechanism in septic vasodilafion 2, nor that 
TNFrt invariably induces forreafion of NO. The precise mechanism of shock in these 
patients remains to be elucidated. 
References: 
1. Moshage H, Kok B, Huizenga JR, Jansen PLM Nitrite and nitrate determinaiions 

in plasma: a critical evaluation. Clin Chem 1995: 41/6. 
2. Moncada S, Higgs A. The L-argioine-nitrio oxide pathway. N Engl J Med 1993; 

329: 2002 -2012. 



Ethyl carbonate (EC) reduced the lethality and multiple 
organ toxicity of LPS. 
A. Kotanidou, Sp. ZakyntJnos, P. Michalopoulou,A. Mavromafis, 
D. Sfyras, Ch.Roussos, M.Fessler * 
Critical Care Department, Evangeli~,mos Hospital University of Athens 
�9 John Hopkins University, Cri~cal Care Dept. Baltimore USA 

EC is a commonly used for prolonged, stable animal anesthesia. 
Noting that the hypotension after IV LPS was attenuated by EC, 
we hypothesized EC also protects against LPS toxicity. Sprague- 
Dawley rats received IP saline (S), thiobutabarbita180 mg/kg (TB), 
or varied doses of EC, followed 2 hours later by bolus 30 mg/kg 
IV LPS. 7-day survival is shown below: 

GROUP: S TB EC(0.1GMIKGI EC(0.SGM/KG) EC(I.2GM/KG) 

ALIVE (n) t 0 0 3 9 ~ 

TOTAL (n) 10 S S 7 10 
"Signiflcant;y different from all other groups, p<0.0S 

5/5 rats given LPS followed 2 hours later by EC (1.2 gm/kg) also 
died. Additional rats were treated with S (n=10) or 1 2 gm/kg EC 
(n=10) followed by 30 mg/kg LPS, then sacrificed at 4 hours. 
Blood glucose (BG, mg/dl),.hematocrit (HCT), leukocyte count 
(WSC/mm~ platelet count (PLTxl0~/mm3), bicarbonate (HCO, 
mg/dl), gross bowel hemorrhage (BH, 0-4 scale) and lung 
myeioperoxidase activity (MPO, ~VmirVgm wet lung) are shown 
below (_+se): 

_ _  B$ I ~  WB~L PLT HCO _ BH MPO 
S 46~13 46+_2 2099+132 203+-25 14+1 2.g~L4 55+-2 

EC* 35~d) 41_+1 3079+_290 466_+35 23-+1 1,7+.3 39+S 
* All  significantly different from S, p<0,(~25 

We conclude that EC reduces the lethality and multiple organ 
toxit;~ty of LPS. Its diverse effects suggest asite of activity 
upstream from the cytokine cascade. These results are 
important for studies of LPS which may use EC anesthesia and 
may have potential in the therapy of septic shock. 

PATHOGENESIS AND PROPHYLACTIC OF POSTSPLENECTOMY SEPSIS 
_SChook[in, M.Pavtovsky, A.Perejaslov 
Medical Institute, Lviv, Ukraine 

Q bjectives: Sepsis and his special form OP81, which manifested by the 
bacteremia, coma, shock, coagulopathy and hemorrhages on the 
suprarenal glands, are the most serious complications after splenectomy. 
However, questions of pathogenesis and prophylactic of postsptenectomy 
sepsis still not make clear. 
Methods: Results of surgical intervention on the lien in 175 patients were 
studied. The splenectomy was performed in 145 cases. The Imrutent- 
septic complications were observed in 41 patients and 4 out of them died. 
The immunohormonal peculiarities after operation were studied, 
Results: The inadequate of immune response was observed in patients 
with the septic processes. The deep T-cells' immunodeficit with the 
lowering of T-helpers' quantity was revealed. The total complement level 
and IgM concentration were decreased, what impede to adequate 
neutralization of pathogenic microorganisms and, first of all, the 
incal~utated bacteria. The phagocytic activity of polymorphonuclear 
leukocytes obviously lowered also, These immunological changes 
correlates with renln-aldesteron, prostaglandin F;~, and thromboxan A2 
synthesis stimulation and 13-thromboglobulin synthesis increase. This 
promotes to the intensification of fibrinogen degradation processes 
(fibrinopeptide A level increases). The immunohormonal disorders, which 
were revealed, are dangerously to the septic shock development. 
Accordingly to the hemostasis disturbances, which were revealed, with 
the goal of prophylactic and treatment septic complications, the thymus 
hormones, interferon c+ and regulators of hemostasis vessel-thrompocytic 
link are successfully use in clinic. 
Conclusions: Thus the immunohormonal disorders engage important 
place in sepsis pathogenesis after splenectomy. This necessary takes into 
consideration during the treatment of such conditions. 
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INFLUENCE OF L O W  D O B U T A M I N E  ADMINISTRATION ON 
P R O L A C T I N E  SECRETION IN POSTOPERATIVE PATIENTS. 

P. REPER, C. GUINOq~E, I. MATHIEU, T VAN VY~E, J, VANDEPERRI~, 
E. VANDENABBEELE, A. VANDERKELEN 

Prolactine (PILL) has recently been suspected to be a modulating factor of the reaction to sepsis. 
We have studied the influence of low dose dobutamine (DOBU) on PRL secretion. 
DOBU is a commonly catecholaminergic drug in 1CU patients (pts), used to perform a better 
cardiac output and oxygen delivery. 

20 ICU patients were randomised after elective non complicated surgery : group 1 (10 pts - 
mean age 64~:11.5) (DOBU+) received low dose DOBU (continuous IV administration: 
2mcg/kg/min) and group U (controll - 10 pts - mean age 67a:13.3) (DOBU-) perfused with 
saline solution. These pts were surveyed from day 1 to day 4 after surgery; sigmfic~nt cardiac 
or pulmonary past history justified the ICU admission. 

Determination of the PRL serum concentration as well as clinical an laboratory parameters 
related to sepsis (T ~ WBC, CRP, fibrinogen) was performed daily for 4 days. 

A statistical analysis (Wilcoxon test) demonstrated a signifcant higher pRL level in group I1 
(DOBU-) (p<0.05) compared to group I (DOBU+) from day I to day 4 after surgery. 

PRL < 0.05 

15 

f =  

Post-op doy~ 
0 PRL-Oobu(+) l -  PRL-Dobu(-) 

No significant difference was observed with the other parameters; no postoperative 
complications occurred in the 2 groups. 

Conclusion: this randomised study suggests that, like Dopamine (*), DOBU couId interfere with 
the PRL secretion in postoperative pts. 
Further studies are necessary to evaluate the clinical implications of these observations on 
septic complications. 

(*) Guinotte: Int Care Med: 1994, 20:$22 

Crit. Care Dept.- ESMC - Royal Mil. Hospital, Brussels - Belgium 

VASOREGULATION BY ISOFLURANE, ENFLURANE, AND 
HALOTHANE IN SEPTIC RATS 

K.-F. Klotz., M. Prrksen, S. Elettheriadis, H. Kuppe 
Dept. of Anaesthesiology, Medical University of Luebeck, Germany 

Objectives: Inhalational agents are able to change systemic vascular 
resistance (SVR). Isoflurane dilates the vessel by nitric oxide (NO), 
whereas halothane may act by calcium channel antagonism. NO 
released by activated macrophages is markedly elevated in sepsis. 
This may change the different effects of inhalational agents on 
microcirculatory parameters. Aim of the present study was to 
observe haemodynamic and microcirculatory changes due to volatile 
anaesthetics in an animal model. 
Methods: 23 Sprague-Dawley-rats were prepared by cannulation of 
trachea, carotid artery, and jugular vein. A flow probe was placed 
around the aortic arch for continuous monitoring of cardiac output. 
The spinotrapezius muscle was prepared for microscopy of arteriolar 
vessels. Data of the vascular effects 6f inhalation of isoflurane, 
enflurane, and halothane were obtained in a control state and after 
infusion oflipopolysaccharides (LPS). 
Results: In the septic condition the pressure decreasing effect of 
halothane is decreased to 50 %, whereas the reactions to the other 
agents remain unchanged. In the control state isoflurane dilates the 
arteriole. This effect is diminished after LPS. Halothane has no 
influence on the vascular tone in the skeletal muscle arterioles during 
control, but there is a constrictory effect during septicemia. The 
vasoactive potency of enflurane is small. 
Conclusions: In septic rats the vasoactive potency of inhalational 
agents is changed. The vasoconstrictory effect of halothane during 
sepsis may be explained by an inhibitory influence on the nitric oxide 
synthase which is increased in sepsis. Our results show a loss of 
dilatory potency of isoflurane due to the elevation of nitric oxide in 
the septic condition. There seems to be no more abiltiy to release 
additional NO. 
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INHALED NITRIC OXIDE INHIBITS PULMONARY 
VASCULAR IMPEDANCE RESPONSES TO HYPOXIA 

IN DOGS AND MINIPIGS 
M. Maggiofini MD, S. Brimioulle MD, D. De Cannierc MD, M. 
Delcroix ~VlD, R. Naeije MD 
Laborat0~ of Cardiovascular and Respiratory Physiology, Erasme 
University Hospital, B-1070 Brussels, Belgium 

Objectives: The pig has been reported to present with a stronger hypo- 
xic pulmonary vasoconsmction than many other species, including 
man. Aim of the present study was to investigate pulmonary vascular 
impedance (PVZ) responce to hypoxia in adult dogs and minipigs. 
Methods: We investigated PVZ spectra and pulmonary artery pressure 
(Ppa) minus pulmonary artery occluded pressure (Ppao) versus pul- 
monary blood flow (Q) in 9 anaesthetized and ventilated minipigs (m) 
and 9 weight-matched dogs (d). The animals were sequentially 
exposed to hyperoxia (FiO2 0.4), hypoxia (FiO2 0.12) without and 
with nitric oxide (NO) inhalation (150 ppm). 
Results: Flow matched PVZ data (mea~+SEM) are shown in the table. 
[Zo = 0 Hz impedance (Z; {dyn.sec.cm "5 }); Z l  = first harmonic Z; Zc = characteris- 
tic Z; Z1 ph. = t'trst harmonic phase angle {radians}; f, #, * at least p < 0.05 be- 
tween FiO2 0.4 and 0.12, FiO2 0.4 and FiO2 0.4&NO, d and m respectively] 
FiO2 0.4 0.12 0.4&NO 0.12&NO 

Zo d 433+33 534+66 f 422+33 438+38 
m 779+51 * 1339+123f* 728+61 * 846+70" 

Z1 d 107+12 119+15 102+16 86+12 
m i47+13 * 246+33 f* 147+18 1504---19 * 

Zc d 100-2_13 102+12 11 +2.~20 94+13 
m 117+11 158+23 f* 127+15 121+12 * 

Z1 ph. d -0.43+0.1 -0.46_+0.1 -0.26_+0.1 # -0.24+0.1 
m -0.85+0.1 * -0.85+0.1 * -0.74+0.1 * -0.88_+0.1 * 

In hyperoxia, compared to dogs at the same Q, minipigs had a higher 
Ppa (26+1 rnmHg versus 16+1 mmHg; p < 0.01). Hypoxia increased 
(Ppa-Ppao) at all levels of Q by an average of 13 mmI-Ig in minipigs 
and 2 mmHg in dogs. Inhaled NO inhibited hypoxia-induced (Ppao- 
Ppa)/Q changes in both species. 
Conclusions: We conclude 1 ~ that the minipig is an animal model of 
elevated pulmonary vascular resistance and impedance, and 2 ~ that 
hypoxia-induced alterations in PVZ spectrum are due to changes of 
resistance in small arteries. 

REDgCED NITRIC OXIDE ?ROD~TION AFTER CORTICOSTEROID 
TtDMINISTR~TION IN SEVERE SEPSIS 

E.E. de Bet 
Intensive Care Department, Academic Medical Centre, l~mterdam, 
the Betherlands 

OMectives: Evaluate nitric oxide (NO} production in 
re~lationship to hemodlmamicu after corticosteroid therapy in 
hman patients with severe sepsis. 
I~tb0~: 13 consecutive patients with severe sepsis were 
studied, g controls and 4 receiving high dose corticostereid 
therapy (dexamethason 3, prednisoione I), On days 0,i and 2 
nitrate (NOx, stable mtebolite of NO) ms measured in plasma 
and urine using high perfomancu liquid o~atgraphf.  
Resul.te: Nean plasma NOx decreased frm 60 (,+ 15.0) to 50 (-+ 
19.7) ~oI/I in the steroid group, but increased from 67 (,+ 
13.7) to 112/Jol/l (+ 33.9) in controls (p= .13 on day 2). 
Mean urinary NOx incruased from 94 (,+ 43,2} to 378 (-+ 198) 
~ol/day in the steroid group, and from 690 (,+ 237} to 1577 (,+ 
429) ~ol/day in controls {hetmen group differences 
significant on clay 0 and 2, p <.05}. Hean arterial pressure did 
not differ between groups on any day. During the 2 days 
nompinephrine administration could be reduced by .5 {,+ 2.9) 
mg/hr is the steroid group but had to he increased by .07 (+ 
.01) ~/br (p < .05} in the control group. Depamise 
administration ms reduced in both gret~x~ (more in the steroid 
group, n.s.), but dobutamine adminstration was increased (more 
in tlm steroid group, n.s.). 
Cemcl.sions: Co~icostoroid administration in severe sepsis is 
associated with zt~luc~M nitric oxide production and lower 
no~inephrine req~ir~ts to mintain blood presmLre. Whether 
this steroid effect is beneficial should he studied. 

CLINICAL TRIAL OF NG-METHYL-L-ARGININE 
IN VASOPRESSOR-REFRACTORY SEPTIC SHOCK. 

R. Kilbourn MD,Ph D, G. Fonseca MD, M. Ewer MD, Price, K. MD 
M D Anderson Cancer Center, Houston, Texas, USA 

Objectives: 1) To determine the toxicity of NG-monomethyI-L- 
arginine (NMA) administered by intravenous bolus to patients 
with refractory septic shock. 2) To investigate the biologic 
activity of nitric oxide synthase inhibitors in septic shock. 
Methods: From August 1993 to January 1995, thirteen patients 
with vasopressor  refractory septic shock received NMA 
intravenously in escalating doses from 1 to 40 mg/kg. 
Resul ts:  No hepatic, renal, gastrointestinal, or hematologic 
toxicity was observed at doses of NMA as high as 40 mg/kg. 
Significant biological activity was observed at all dose levels 
consisting of increased blood pressure (Systolic blood pressure 
from 70.9 mm Hg + 3.4 to 109.0 _+ 4.3 s.e.m., p=0.0004, 
systemic vascular resistance (430 + 57 to766 + 93 dyne.sec/ 
cm s, p=.002), and a decrease in vasopressor requirements. The 
magnitude and duration of these effect were dose dependent. 
Decreased cardiac output (8.1 _+ 0.8 to 7.0 _+ 0.9 I/min 
p=.003) and increased pulmonary artery pressure (35.6 _+ 2.1 
to 43.5 _+ 2.0 mm Hg; p=.004) were also observed. No 
significant effects on heart rate, pulmonary capillary wedge 
pressure, or central venous pressure were observed. Four of 13 
patients survived for more than 28 days, 4 patients died of 
cancer complications (all 5 patients had maintained blood 
pressure for 24 h on NMA) and 4 patients died of complication 
attributable to septic shock (MODS, ARDS, DIC, refractory 
hypotension), and 1 patient was unevaluable. Conclusions: No 
adverse clinical effects have been observed in patients receiving 
bolus doses of NMA as high as 40 mg/kg. The increased 
pulmonary artery pressures observed in septic shock patients is 
further augmented by NMA and may limit the dose which can be 
administered by intravenous bolus. Other schedules of drug 
dosing may attenuate this effect. 

ACCURACY OF A LACTATE ANALYZER FOR MEASUREMENTS OF ARTERIO- 
VENOUS DIFFERENCES IN LACTATE. 
D. De Backe[, MD; H. Zhang, MD, PhD; M. Norrenberg, PT; V. Verhaeghe 
MD; R.J. Kahn, MD; J.L. Vincent, MD, PhD. 
Department of Intensive Care, Erasme University Hospital, Brussels. 

Obiectives: Arterio-venous differences in lactate (AVLAC} are frequently 
determined both in animals and in humans to evaluate the lactate production 
of different organs like the lungs, gut or liver. We evaluated the accuracy of 
using a commercial lactate analyzer for this purpose. 
Methods: Blood samples obtained from humans (n= 124) and dogs (n = 176) 
were measured in pentuple using an automated analyzer (2300 STAT plus 
YSI, OH, USA). 300 samples were analyzed to determine the coefficient of 
variation, as defined by the ratio of the standard deviation of these five values 
divided by the mean value. 200 samples were analyzed to obtain 100 AVLAC. 
The values obtained averaging 1, 2, 3, 4 and 5 consecutive measurements of 
lactate were compared. AVLAC obtained with 5 averaged values was 
considered as the reference (AVLAC5}. The differences between AVLAC5 and 
AVLAC using n determinations (AVLACn) were plotted against AVLAC5 
measurements to determine the bias and the limits of agreement (Bland and 
Altman method). The agreement was also expressed in % of a representative 
AVLAC value (0.3 mEq/L) 
Results: Lactate measurements ranged from 0.17 to 23.2 mEq/L. The average 
coefficient of variation was 0.94 _+ 1.54%. AVLAC5 ranged from -0.59 to 
+0 .54  mEq/L. Bias and limits of agreement are given in the table. 

AVLACn BIAS (mEq/I) AGREEMENT AGREEMENT(%) 
n = 1 0.015 _+ 0.124 + 41% 
n = 2 0.007 + 0.032 + 21% 
n = 3 0.003 + 0.026 + 6.5% 
n = 4 0.001 -+ 0.018 + 6% 

Conclusions: Blood lactate determinations with this device are reliable since 
the coefficient of variation is very low. However for AVLAC, single 
measurements are not reliable since errors as large as 41% of the true value 
could be ebserved. We propose to average at least 3 measurements to 
determine AVLAC. 



INFUSION OF HYPERTONIC SOLUTIONS IN CANINE ENDOTOXIC 
SHOCK : IS GIK SUPERIOR TO SALINE ? 
M. Shahla T. Le Minh. JC.Preiser. P. Lothaire & JL. Vincent. Deparhnent of 
Intensive Care, Erasme University Hospital, Route de Lennik 808, B-1070 
Bmssels, Belgium 

Glucose-insulin-potassium (GIK) solutions have been shown to improve cardiac 
contractility and increase oxygen availability in experimental and clinical settings 
of septic shock. Several mechanisms have been proposed to explain these effects 
including a direct improvemeut of the energy balance by glucose, a direct 
influence of insulin on cardiac performance or an increase in intravascular 
volume due to the hyperosmolarity of the solution. To explore the role of 
hyperosmolapity, we compared the effects of GIK to those of a isoosmolar 
hypertonic saliue solutiou in endotoxin shock in dogs. 
Methods : The study included 18 mongrel dogs (25• pentobarbital- 
anesthetized aud mechanically ventilated with air. Thirty minutes after the 
intravenotls administration of 3 mg/kg of E. coli endotoxin, the dogs were 
randomized to receive a 2ml/kg infusion in 30 rain of a hypertonic (2895 
mOsm]L) solution iucludiug either a mixture of glucose 50 % with 750 U insulin 
and 2000 mEq KCL/L (GlK-Group 1) or hydroxyethyl starch 7.5 % in NaCI 8.4 
% (HES-Group 2). In each dog, a 0.9 % saline infi~sion was continued to maintain 
the puhnonary arlery occluded pressure at baseline level. Hemodynamic, blood 
gas aualysis and laboratory data were collecled at baseline and 30 miu, 60 rain, 
120 rain, and 240 nunutes later.. 
Results : Eudotoxin administration was followed by a fall in mean arterial 
pressure (MAP) aud cardiac index (CI) and a rise in blood lactate levels. 
Resuscitation with either GIK or HES hypertoaic solutions resulted in similm 
increases in MAP, CI, oxygen delivery and left ventricular stroke index (Table 1). 
We conclude that during resuscitation from endotoxic shock the use of GIK 
solutions is not superior to hypertouic HES solutions. The higher blood lactate 
levels observed in the dogs receiving GIK can be attributed to the glucose 
metabolism. 

M e a n  9: S D  

bdAP(mmHg) 

CI(ml~*in/kg) 

LACT(mEq/I) 

Group baseline 30min 

I Ii9• 84• 

2 '  I219:7 92el4" 

1 1269:10 909:11" 

2 163• 1159:20' 

l 1.67• 3.29:0.38* 

2 1.969:0.48 3.53• 

*p'<0.05 vs baseline, #p<0.05 vs T30. 

60 min 240 min 

93*8* 84• 

100• 105• 

200• # 196• # 

160• # 190• # 

3.61• 2.83~0.44" 

3.24• 2.20• 

DOES SEPSIS AFFECT THE CORRELATION BETWEEN 
CENTRAL AND MIXED VENOUS OXYGEN SATURATION ? 
C.Ledekie,G.Fiklisis,C.Micheilidia,L.Tourkochoriti,M.Agioutentis, 
G.Baltopeulos, 
"Agioi Anargyroi!' Cancer Hospital of Kifisie ICU end 1st IKA 
Hospital 1st dept. of Internal Medicine. 

Objectives:Central venous blood (superior vena cave ) is not 
the same as mixed venous blood, in terms of Hemoglobin 
oxygen setumtion, because there can be variations in the 
oxygen content o~ the upper end lower part of the body, 
Accordingly, central venous oxygen seturetion is not equal with 
mixed venous oxygen saturation, but it is well know. that there 
is e correlation between them. In this study, we evaluated the 
influence of sepsis on the above cormllation. 
Palienl11-Melhod:ll: Twenty.eight critically ill patients were 
included in this study. Fdteen of them were septic (group A) and 
13 patients were the control group (group B). [Sepsis creteria 
according to: RC. Bone, Fisher G., Klemrser "rR. and el. 1989: 
The sepsis syndrome. A valid clinical entity. -Critical Cam 
ldedieino 17: 38@393]. 
All petients were catheteriazed with e fiberopfic pulmonary 
artery catheter  connected ~ an Oxymetrir (R)3 SO21CO 
Abbot computer.For any pulmonary artery catheter insertion, 
two pairs of Sr end SvO2 were ol:~ined, one during 
insertion end one during teking the catheter out. 
Results:The correlation ~lt~dion= end r between 
ScvO2 and SvO2 into the two groups (group I and group II) 
were: SvO2=5.741+0.BSg-ScvO2 ,r=0.g0 (p<0.001) end 
SvO2=$.$$g+0.gl0- ScvO2, r=0.90 (p<0.001) respectively. 
No eicnificant differences were found between the slopes of the 
regression lines of the two groups. 
Cariclusion:These date suggest that sepsis does not effect the 
correlation between central end mixed venous oxygen 
saturation, end therefore the Sv02 value can be estimated 
meesuri.ng Soy02. 

THE O2-HAEMOGLOBIN AFFINITY CI-LANGES IN 
THE CRITICALLY ILL OF A GENERAL ICU. 

A.Guadakmucci, G.Vignali, M.Mariotti, A.CincineUi, G.Tulli*. ICU 
"SS.Giaeomo e Cristoforo" Hospital, 54100 Massa, and *ICU "S.Giovanni 
di Dio" Hospital, 50143 Florence, Italy. 

Obiectives: To investigate the Hb-02 affinity in different clinical 
situations in an ICU. Design: To compare the 1750 in vivo (Ps0"in vivo") 
to the P~0 in standard condition (Ps0st) in septic, cardiac, and SIRS pa- 
tients. Patients: 54 consecutive critically ill, 21 for sepsis (group 1), 10 
for SIRS (group 2) and 23 for 
cardiogenic shock (group 3) Table I. 

undergoing pulmonary arterial Ps0st Pso"in vivo" 
catheterization for clinical pur- Group 
poses. Average age 68 (range 

1 26.62-+2.1 w 27.30-+2.3 * 
42-81), average SAPS of 16 2 27.20+0.92 27.27---1.82 
(range 12-20). Methods: Togs- 3 " 27.24-+ 2.7 27.0-  3.23 
ther with the hemodynamic 

Data ale Mean • SD w D<O 05 
m e a s u r e s ,  a to ta l  o f  3 0 8  m i x e d  vs gloup 2 and 3; '*, p<U 0005 
venoussamples(128forgroup between Ps0"in vivo" vs Ps0st 

1, 75 for group 2, 105 for group 3) were drawn and immediately 
analysed at 37~ using the ABL500 Radiometer for PO2, PCO2 and 
pH, and the OSM3 Radiometer for HbO2%, HbCO% and MetHb%. Psost 
(i.e. the Ps0 at pH=7.40, PCO2=40 mmHg and temperature at 37 ~ C) was 
calculated automatically by the instruments on mixed venous blood, 
as was the Ps0"in vivo" (i.e. the Ps0 at the patient's value of pH, PCOz 
and temperature), using Siggaard-Andersen's algorithm. The data were 
compared by the one-way ANOVA test and by the t-test for paired and 
unpaired samples. Results: The mean resulting values (in mmHg) with 
the statistical differences are shown in table I. In addition, the time 
series analysis shows the mean Ps~st values as statistically below the 
P S i n  vivo" in the septic patients while the opposite is shown for the 
cardiac patients. No differences in the time analysis are demonstrated 
for the second group. A possible clinical significance may be drawn 
from these different behaviours. 
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ESTIMATION OF TOXEMIA SEVERITY IN PATIENTS 
WITH SEPSIS 

V.Vasilkov, L.Shikunova, N.Kelina, L.Artemieva 

Objectives:Toxemia degree and humoral immunity 
condition have been studied in 36 patients aged 
from 19 to 72 with progressive course of sep- 
sis and polyorganic insufficience. 
Methods: Such toxemia and humoral immunity 
findings as lencositlcindex of toxication (LII), 
level of oligopeptides of the middle molecular 
mass registered at the wave length of 25nM(MMI) 
& 280nM (MM2), distribution index (ID), immuno- 
globulins A,M,G, concentration of circulating 
immunocomplexes (CICI & CIC2) and also some 
clinical and biochemical findings on the 1,3,5 
day after the operation serve as criteria for 
treatment effect. 
Results: It was founded that in intensive the- 
rapy and detoxication, level of LII is succes- 
sively decreased from 12.6~1.4 to 2.6+.5 on 
the 5-th day after the operation. True decrea- 
se of the level MM2 from .704~.09 to .402+.08 
un & optimal density and increase of distribu- 
tion index from .96 to 1.09 are argued. 
Conclusions: In studlng the dynamics of the 
immunoglobulin's spectrum and the true increa- 
se of immunoglobulin G level from 8.4+.6g/i to 
i0.8+.7g/i on the 5-th day after the operation 
simultaneously with the decrease of CIC2 from 
806.9~60 to 624.7~54.8(P .05) were founded. 
Some stages of the investigation true increase 
of lymphocytes from 9.0+2.6% to 15.0+1.8% was 
noted and it appeared to be a favourable prog- 
nosis finding for disease outcome. 

High correlation dependence between bacil- 
lus-and segmentonuclear neutrophils and immu- 
noglobullns G & M (r=.5-.7 in P<.05) was dis- 

covered and it also showed positive dynamics 

of the course of the disease. 
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Cytokine production in acute paraquat poisoning 
P Rogiers, J Nagler, A Wouters*, E Bosmans**, H Neels* 
Dept of  intensive care medicine and biochemistry (*), Middelheim 
General Hospital, Antwerp, Belgium. Eurogenetics Company, 
Belgium (**) 

A 34 year old male patient was admitted to the ICU with severe 
paraquat poisoning. Treatment consisted of  gastic lavage and oral 
administration of  Fullers earth. Because of  very high plasma 
levels hemodialysis together with charcoal hemoperfusion was 
started within one hour after admission. This treatment was further 
continued by continuous veno-venous hemofiltration in order to 
remove the circulating paraquat and also circulating cytokines. 
Nevertheless patient s condition worsened necessitating artificial. 
ventilation and hemodynamic support. Patient died 24 hours after 
admission of  acute multiple organ failure due to paraquat 
poisoning. 
Serum levels of  paraquat were determined by colorimetric method 
(table). Levels of  interleukin 6 (IL 6) and 8 (IL 8), tumor necrosis 
factor (TNF-alpha), interleukin I receptor antagonist (IL 1 Ra) 
were determined both in plasma and ultrafiltrate (table). 

paraquat TNF IL 6 IL 8 IL 1 Ra 
(~tg/ml) (pg/ml) (pg/ml) (pg/ml) (ng/ml) 

admission 109 40 54 < 10 0.5 
10 h 26 90 > 2500 217 58 
14 h 10 88 > 2500 508 51 
18 h 101 > 2500 927 55 

ultrafiltrate 1 4,5 < 10 > 2500 110 22 
ultrafiltrate 2 7.1 < l0 > 2500 496 19 

Conclusion: 1. The acute inflammation and ARDS seen in 
pamquat intoxication seems to be directly corrdated with activation 
of  different cytokines. 2. CVVH is able to remove different 
cytokines in this clinical situation. 3. Monoclonal atttibodies 
against cytokines together with CVVH 
might be helpfull in reducing organ toxicity in this particular 
clinical setting. 

EFFECTS OF LOW-DOSE DOPAMINE ON GASTRIC MUCOSAL 
BLOOD FLOW IN CRITICALLY ILL PATIENTS. 

,1 Duranteau MD. P. Sitbon MD, J.L. Teboul* MD, A. Descorps-Decl&e 
MD, N. Anguel* MD, C. Richard* MD, K. Samii MD. 

DepL Anesthtsie-Rtanimation Chirurgicale et *Rtanimation M&licale, 
Htpital de BicStre, 94275 Kremlin Bicttre, France. 

Q~!ectives : Evaluate in critically ill patients the effects of tow-dose 
dopamine on gastric mucosal blood flow (GMBF) using Laser-Doppler 
Flowmetry, a continuous non invasive method of assessing microcirculation. 
Methods : 6 patients requiring both mechanical ventilation and pulmonary 
artery catheterization for multiple trauma (n=3), ARDS (n=2) and pancreatitis 
(n=l) were included. In each patient, the Laser-Doppler (LD) probe was 
inserted through a naso-gastric tube. The LD signal is proportional to the 
number of red blood cells moving in the measuring volume and the mean 
velocity of these cells. When the LD signal was satisfactory, an aspiration 
was created into a catheter which was fixed in parallel to the LD probe, to 
maintain the tip of the probe against the gastric wall at the site of 
measurement. Data (systemic hemodynamic parameters and GMBF) were 
obtained at the end of a 30 rain resting period (baseline), then 30 min after 
dopamine (2 mcg/kg/min) infusion, and finally 30 rain after the end of 
dopamine infusion (recovery). 
Results : Data are expressed as mean + SEM and compared by ANOVA 
followed by Newman-Keuts test. 

MAP 

c o  
(l/rain) 
CO 
(A% vs baseline) 

Baseline 
73-+4 

6.6 +- 0.5 

0 

Dopamine Recover~ 
76+_4 70_+4 

7.4 + 0.5* 6.7 +_ 0.6 

13+4" 2_+2 

325 +_ 27* 197 +_ 25 

87 + 19" 12 +_ 15 

GMBF 185 _+ 23 
(Perfusion Units) 
GMBF 0 
~A% vs baseline) 
* p < 0.05 vs "baseline" and "recovery". 
Conclusions : 1) Despite a slight increase in CO (+13%), the dramatical 
increase in GMBF (+87%) with dopamine, strongly suggests a selective 
vasodilator effect of low-dose dopamine on gasaic mucosal perfusion. 
2) Laser-Doppler Flowmetry appears a promising method to assess gastric 
microcircalation in critically ill patients. 

INTERACTION OF INTERFERON-~/AND ENDOTOXIN WITH PTERIDINES 
IN THE EXPRESSION OF THE INDUCIBLE NITRIC OXIDE SYNTHASE 
(iNOS) IN VASCULAR SMOOTH MUSCLE CELLS 
W. Schobersberger (1), G. Hoffmann (2), J. Grote (2), H. Wachter (3), and 
D. Fuchs (3) 
1) Department of Anaesthesia and Intensive Care Medicine, University of 
Innsbruck, Austria, 2) Institute of Physiology I, University of Bonn, Germany, 3) 
Institute of Medical Chemistry and Biochemistry, University of Innsbruck, 
Austria 

Increasing evidence suggests that the activation of iNOS is the final common 
pathway for vasodilation in human sepsis associated with endotoxic shock. 
Activation of the cellular immune system induces the excessive release of the 
pteridines neopterin (N) and 7,8-dihydroneopterin (NH2) by human 
macrophages/monocytes. Besides the well established diagnostic value of 
pteridines in several inflammatory diseases, it is speculated that these substances 
per se exhibit biochemical functions. Thus we hypothesize that pteridines can 
modulate iNOS gene expression in vascular smooth muscle cells (VSMC) in 
vilro. Cdtured rat aortic VSMC from female Wistar Kyoto rats were incubated 
with N (20 pM), NH2 (20 ILM), lipopolysaccharide (LPS, 5 ~g/ml), and 
interferone-~/(IFN-~/, 100 U/ml) for 9 h, respectively, iNOS gene expression was 
measured by competitive reverse transcription polymerase chain reaction. The 
results are summarized in the table. 

Incubation cDNA (amol/pg total RNA) 
N 1.0 
LPS 2.5 
IFN-'y 15.0 
N + LPS 3.0 
N + IFN-~/ 20.0 
NI.-I2 + LPS 1.0 
NH2 + IFN-7 10.0 

The present study demonstxates a neopterin induced increase in iNOS mRNA 
expression at the transcriptional level in VSMC. While coincuhation of cells 
with N + LPS resulted in an additive effect on iNOS gene expression, N + IFN- 7 
seem to have a more than additive effect NH2 did not alter iNOS mRNA 
synthesis, but it suppresses the LPS as well as the IFN-yinduced augmentation of 
iNOS gene expression. We speculate that this pteridine-mediated modulation of 
iNOS gene expression is involved in the regulation of the vascular tone in 
endotoxic septic shock. 

HEMOSTASIS PARAMETERS DURING THE PROGRESS 
OF SEPSIS PHENOMENON 

A. MavrommaUs, LFrentzou-Frangaki*, A. Kotanidou, 
D. Sfyras, Sp. Zakynthinos, E.Zakynthinos, E. Vagiakis, 
V. Christopoulou-Cokkinou* Ch. Roussos 
Department of Critical Care, Athens University, Medical 
School, Evangelismos Hospital Athens, Greece 
* Hematology Laboratory, Evangelismos Hospital, Athens 
Greece 

The relationship of sepsis and coagulation abnormalities is well known, 
mainly in severe sepsis and septic shock. Still farther, the extreme 
expression of hemostasis abnormalities (disseminated intravascular 
coagulation) in sepsis, has been extensively described. 
We studied the changes in several coagulation and fibrinolysis markers in 
septic patients, trying to correlate them with the evolution of the sepsis 
phenomenon, with an emphasis in its early stages, where therapeutic 
intervention might be more drastic. 
In 64 patients, 30 with sepsis, 22 with severe sepsis and 12 with septic 
shock, as well as in 14 healthy volunteers (control group) we measured : 
platelet (PTL), PT-INR, aPT1-, coagulation markers [Fxii, Fvii, Fviii, Fvw, 
Fibrinogen (Fibr), prothrombin fragment 1 and 2 (FI+F2), complex thrombin- 
Antithrombin] , fibrinolysis factors [plasminogen (plasm), Plasminogen 
Activator Inhibitor -1 (PAl- l) ,  Fibrin Degradation products (FDPs), d-Dimers 
of Fibrin (d-D), complex plasmin a2 Antiplasmin (PAP) and antihtrombotic 
factors [Antithrombin III (ATIII), Protein C (PrC) and Proteins S(PrS)]. 
The definition of sepsis , severe sepsis and septic shock were those of 
ACCPtSCCM consensus conference (August '92). 
We used ANOVA test to compare the sepsis results to the control group and 
x2-test when appropriated. The following factors-markers were reduced in 
sepsis : PTL(p<0.01), Fxfi (p<0 001), Fvii (p<0.001), Plasm (p<O.001), PrC 
(p<0.01) ATIII (p<0.001). On the contrary the following indices -factors were 
increased :PT-INR (p<0.O01), FvW(p<0.OS), Fibr (p<0.001), FI+F2 (p<0.001), 
TAT (p<0.001), PAP (P<0.1), FDPs (p<0.001), d-D (p<0.001), PAl -1 (p<0.01). 

We conclude that all parts of the coagulation system are gradually changed 
during the evolution of sepsis phenomenon , even in the earliest stage of 
sepsis. 



FAVORABLE HEMODYNAMIC AND METABOLIC EFFECTS 
OF L-CANAVANINE DURING ENDOTOXEMIA IN THE RAT. 

U Liaudet, F. Feihl, D. Fishman, M. Markert, C. Perret 
Institute of Pathophysiology and Central Laboratory of Clinical 
Chemistry. University Hospital, Lausanne, Switzerland. 

The expression of an inducible nitric oxide (NO) synthase (iNOS) 
plays a major role in the pathophysiology of septic shock (SS). 
Inhibition of iNOS could therefore be of therapeutic value. However, 
such an inhibition has been shown to be detrimental, increasing tissue 
anoxia (and end-organ damage), possibly through the simultaneous 
blockade of constitutive NOS (cNOS). Thus, selective inhibition of 
iNOS might be more suitable. We evaluated the effects of L- 
Canavanine (CAN), a more potent inhibitor of iNOS than cNOS, in 
an animal model of SS. Method: In 30 anesthetized rats, catheters 
were placed in the femoral vein and artery. 23 rats were given an iv 
bolus of lipopolysaccharide (LPS, 5 mg/kg), at baseline (TO). After 1 
h (T1), rats received at random an infusion of either CAN (20 
mg/kg/h; CAN group, n=l 1) or an equivalent volume of 0.9% NaCI 
(2cc/kg/h; NaC1 group, n=12), giyen over 4 h (T1-T5). A third group 
(sham group, n=7) received 0.9% NaC1 in place of LPS, and then was 
treated like the NaC1 group. Mean blood pressure (MBP), blood 
lactate and nitrates (NO3) were measured each h. Glucose, creatinine 
and ASAT were also measured in 18 rats (n=6 in each group). The 
table gives the results at T5. 

MBP NO3 Lactate Glucose ASAT Creatinine 
(mmHg) (IxM) (raM) (raM) (UI/L) (gM) 

Sham 104+7 3 2 + 2 3  l.ff&0.3 7.8+1.2 174+48 42+6 
NaCI 76+24? 356+421- 4.9+1.9t 2.1+_1.1; 249+59; 57+13~ 
CAN 98_+9* 304+52"t 3.2+1.1"~ 3.6+_1.4"t 138+46" 48+10" 

*p<0.05 CAN vs NaCI ?p<0.05 vs sham 
CAN suppressed the hypotension, reduced the hypoglycemia and 
hyperlactatemia, and attenuated the biological signs of renal and 
hepatic dysfunction induced by endotoxemia. These effects were 
associated with a lesser elevation of blood NO3, confirming a partial 
inhibition of iNOS. Conc lus ion :  L-Canavanine attenuates the 
hemodynamic and metabolic consequences of endotoxemia in the rat. 
These effects may be related to a partial inhibition of iNOS. They 
contrast with the deleterious effects described with non selective 
inhibitors of NOS. L-Canavanine could become a new tool for the 
treatment of septic shock. 

ROCALC1TONIN:MARKER OF SEPSIS, II~FLAMMAiiUr% t ~  BOifi 
.Cheval*~ JF.Timsit*, M.Assicot**, B.Misset*,/.Carlet*, C.Bohuon** 

Saint Joseph Heap, Paris**Biochemistry Institut G Roussy, Villejuif, 
CE 

bi~)l~i~ttectives_: High serum levels of procalcitoaln (ProCT) have been shown to be 
~ss-ocinted with bacterial infection. However, few data exist about the ability of 
ProCT to differenciate septic shock and shock from other origin in which an 
activation of intlmmamtory mediators has been also demonstrated. 
Methods: Thirteen patients with bacterial septic shock (SS), 11 patients with non 
septic shock (NSS), 14 patients with bacterial infection without shock (1NF) and 
8 ICU patients without shock and without infection (Control) were compared for 
ProCT levels at Dayl, 2, 3, 7, 14. Patients were classified blindly and 
independently fi'om ProCT results. Twelve patients were excluded because any 
classification was impossible due to mixed pathology. ProCT was measured with 
ebemoluminescenee (BRAHMS diagnostica- Berlin). 
Results: Dayl, ProCT levels are significantly different between the four groups. 
Dayl proCT levels are correlated with SAPS (p=0.0002), infection (3.7+_3 vs 
61_+25,p=0.0007), shock (13_+10 vs 60+.-27,p=0.002), death at Day28 (12_+7 vs 
96_+44,p=0.003). When shock and infection are introduced in multifactor 
&NOV& only infection remains correlated with Day 1 ProCT levels (19=0.003) In 
patients with shock, Dayl ProCT levels are correlated with SAPS, infection and 
death at day28, but not with arterial lactate levels (p=0.37), white blood calls 
(p=0.2) or fever (p=0.1). ProCT levels remain higher i~i septic shock patients at 
Day 1, 2 and 3(Figure). 

I s NSS INF Contrg[  
n = 13 11 14 8 
SAPS lg 16.5 9 6.5 
Arterial lactate (mmolil) 4.9 5.2 2.1 2.3 
ProCT (average) gg/1 1045 6.34 20.9 001 
ProCT (median) gg/l 0.22 0.7 0 p=O.O003 

ProCT  l eve l s  ,aoB F l~ . r r  : p roC  T l eve l s  da r i ng  ICU  , t | y  

. . . . . . . . . .  !g . . . . . . . .  
p=o 01~ p=o,03 p=o i v=o~  p=~ 

C0edpsion: Procalcitonin levels in the first three days of shock are differen[" 
between septic and non septic shock patients. In patients with diseases known to 
induce acute an inflammatory process, procaldtonin seems to be a marker o~ 
infection. 
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ENDOTOXIC SHOCK AFFECTS THE DISTRIBUTION OF BLOOD 
FLOW WITHIN THE INTESTINAL WALL. 

J.P. Revelly, T. Ayuse, N. Bdenza, H. Fessler, J.L. Robotham. 
Departments ot Anesthesiology and Medicine, The Johns Hopkins 
Medical Institutions, Baltimore, MD 21287, and, Department of 
Anesthesiology, Lausanne University Hospital, CH 1011 Lausanne, 
Switzerland. 

Obiectives- To evaluate the effect of endotoxic shock on the 
distribution of blood flow between the mucosal and the muscular layer 
of the intestinal wall. 
Methods: In 10 fasted pigs, mean aortic pressure (MAP, mm Hg), 
cardiac output (CO, ml/min-kg),superior mesenteric artery flow (Q SMA, 
ml/min.kg), and phi, where measured before (Control) and after i.v. 
Endotoxin (10 gg/kg). The blood flow to the mucosal and the muscular 
layer was measured in 3 regions (proximal jejunum (PJ), mid-small 
intestine (MI) and terminal ileum (TI)) by colored microspheres, using 8 
adjacent samples in each region. The muscular layer was separated 
from the mucosa by blunt dissection, and the flow determined 
independently in each layer. 
Results: Endotoxin with fluid resuscitation induced the expected 
decrease in MAP (95.8_+3.0 vs 53.9-+2.4, p<0.01), and phi (7.29!-_0.02 
vs 7.13_+0.01, p<0.01), with a constant CO (133_+4 vs 144_+8, p=0.28) 
and QSt, AA (21.5_+0.8 vs 22.8_+0.9, p=0.09). The results of regional 
pertusion are presented in the table. (Flow in ml/rain �9 100g of tissue; 
mean _+ SEM ; * p<0.001 vs Control by two-way Anova) 

Muscular Layer Mucosal Layer 
PJ M_! TI PJ MI T I 

Control 109 95 105 35 23 1 7 
_+7 +8 _+7 • • +1 

Endotoxln 56* 61" 56* 53* 36* 23* 
_+4 +5 •  •  •  +2 

Conclusions- These data indicate that the mucosal flow increased 
during septic shock. They suggest that a decrease in pHi may be due 
to hypoper~usion of the muscular layer or to metabolic alterations within 
the mucosa, despite a 50% increase in flow. 

CONTINUOUS ADMINISTRATION OF N-ACETYLCYSTEINE IN 
SEPTIC PATIENTS (Preliminary Results) 

Routsi Ch, Zakynthinos S, Bardouniotou H, Alepopoulou D, Ir D, 
Ioanidou B, Roussos Ch 
Critical Care Department, Evangelismos Hospital and Intensive Care 
Biochemical Lab, Chest Disease Hospital, Athens, Greece 

Objectives_: Previous studies have shown that N-acetylcysteine (NAC) given 
for a short period may be a potent protective agent in sepsis (1,2). We 
investigated whether continuous administration of NAC in septic patients 
for as long as sepsis occurs has a beneficial effect in terms of tissue 
oxygenation indices and outcome. 
Methods: Sixteen septic patients who required hemodyaaamic monitoring 
were randomized to receive either NAC 150 mg/kg IV over 20-30 min, 
followed by continuous infusion of NAC 100 mg/kg/day (NAC group) or the 
same volume of D/W 5% (control). Hemodynamics, blood lactate and 
pyruvate measurements were done before and immediately after the bolus 
infusion as wd] as Vz, 2, 24 and 48 hours during the continuous infusion. 
Results: NAC was given over (x-+SD) I2+8 days (range 3-30) without 
adverse effects. Age and APACHE II scores were not different between NAC 
and control group (63_+21 vs. 48_+21y and 20-+5 vs. 19_+4, respectively). 
In the NAC group, CI increased 2 h after infusion from 3.8 to 4.3 ljmin and 
blood lactate levels decreased from 1.9_'0.8 to 1".6_+0.6 and 1.3_+0.1 
mMol/L after 2 and 48 h respectively. However, these changes were not 
significant, neither in the group (p=0.62 and 0.16, respectively) nor 
between groups (p=0.48 and 0.28, respectively, two-way ANOVA). One 
month mortality rate was 2/8 (0.25) for the NAC group and 4/8 (0.50) for 
the control group. 
Conclusion: These preliminary data do not confirm that NAC has an 
apparent beneficial effect in septic patients. However, the trend of NAC 
group to increase CI, reduce lactates, and improve mortality suggests that 
NAC may have a therapeutic potential in sepsis. 

References: 
I. Am J Physioi 266:HI746-H1754; I994. 
2. Crit Care Med 22:1738-1746; 1994. 
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COMPARED EVIDENCE OF OXIDATIVE STRESS IN SIRS AND 
CARDIAC SURGERY PATIENTS. 

K.Kokk, J. Starkepf, A. Sipria MD, M. Zilmer Ph.D., R. Talvik MD, Ph.D. 
Clinic of Anesthesiology and Intensive Care, Dept.ef Biochemistry, 
University of Tartu, Estonia 

In the pathogenesis of systemic inflammatory response syndrome 
(SIRS), occurring during sepsis, multiple trauma and other severe 
diseases and leading to multiple organ failure (MOF), oxygen free radicals 
have been suggested to play an important role. 
Obiectives: Compare the time course of oxidative stress in SIRS and 
cardiac surgery patients. 
Matedats and methods: 10 SIRS patients undergoing surgery (all were 
septic) (groupS) and 14 non-septic patients scheduled for heart valve 
surgery with cardiopulmonary bypass (CPB) (groupC). Thiebarbituric acid 
reactive substances (TBARS) and diene conjugates (DC) as markers of 
lipid peroxidaticn, serum total antioxidant capacity (AOC) and red blood 
cell glutathione content (GSH) as markers of antioxidant state were 
measured: (T1) before the operation, (T2) 15 minutes after the operation 
(groupS) or 15 minutes after termination of the CPB (groupC), and (T3) 
18 hours after the operation, Student's t-test was used for statistical 
analysis of data. 
Results: 

TBARS DC AOC GSH 
(p, mcl/g prot) (mmo]/gprot) (%) (mg/er dl) 

T1 groupS 16.75_+1.20" 530_+63.6" 27.0_+2.6" 83.29_+4.86* 
groupC 7.46_+1,46" 358-+31.1" 34.9• 62.8_+4.41" 

T2 groupS 25.25_+2.92 514.0_+61.7 28.0• 81.66-+6.82 
groupC 34,83-+3.201` 493.0-+59.3 23.2• 76.38-+6.73 

T3 groupS 17.44• 451.0-+60.7 27.6_+1.5 72.46• 
groupC 10.11_+2.731" 353.1_+26.1 28.1• 65.5• 

p<0.05 between groups 
1" p_<0.05 compared with preoperative value 
Conclusions: SIRS induces similar extent of oxidative stress as it occurs 
during CPB. These results suggest the possible benefit of antioxidant 
therapy in both clinical conditions. 

MORTALITY IN SEPTIC SHOCK: HAVE WE MADE PROGRESS? 
J Gomez MD, G Friedman MD, A Mendon~a MD, M Shahta MD, JL Vincent MD 

Department of Intensive Care, Erasme University Hospital, Free University of 
Brussels, Belgium 

Objectives: To evaluate a possible reduction in mortality from septic shock over 
the years. 
Methods: We reviewed the clinical literature on septic shock from 1966-1993 
(National Library of Medicine -Medline) and additional articles since 1958, Studies 
with less than 20 patients or studies including only children were excluded. For 
the publications using the same series of patients, only one of them was referred. 
Prospective and retrospective studies were included. 
Results: 102 studies (70 prospective, 32 retrospective) were collected including 
a total of 6642 patients. Mean age of 57 years was stable over time (53 
publications): r2=0.31, p=0.28; 62% was male (56 publications). Blood cultures 
were positive in 55%. The primary site of infection shifted from the abdomen 
(before 1984, 20t30 studies) to the chest (after 1984, 23/32 studies). The 
incidence of infections due solely to Gram - bacteria decreased (r2=0.92) but the 
incidence of Gram + bacteria (rZ=0.96) or other types (mixed, non bacterial or no 
growth: P=0.56) increased. Mortality rate ranged between 40% and 80% 
(average 58 %, 78 publications). There was no reduction in mortality rate over 
time (r2=0.25, p=0.26). 
Conclusions: Despite different definitions of septic shock and populations 
studied, we documented a shift in source of infection and in the predominant 
microorganisms, but we failed to find a decrease in mortality rate over time. This 
may be due to an increased severity of illness of patients with septic shock. 
Alternatively, the improvements in intensive care may have prolonged survival 
without increasing it. 

Staphilococcus aureus as possible cause of  Waterhouse-Fr syndrome 

J. Lagunilla, J. Carceller, V. Ginesta, I. Diaz, J. Alvarez 

Servicio de Anestesiologia y Reanimaci6n, Hospital Xeral de Galicia, University of Santiage, 
Santiago de Compostela, Spain. 

Introduction: Waterhouse Friederichsen syndrome, or purpura fulminans, is a well described 
clinical picture of vasomotor collapse, shock, intravascular coagulation and bilateral necrosis of 
the adrenal cortex, with progressive development of a characteristic petechial rash, as caused by 
a meningococcal infection. Other causal agents reported in immunocompetent adults are Pneu- 
mococcus, Haemophilus and Capnocytophaga canimorsns. We present the case of a patient in 
which S. aureus seems to be the causal agent. 

Case report: A 19-years old, previously healthy male: underwent a frontal eraniotomy for 
evacuation of an extense fronto-temporaI epidural hematoma secondary to a traffic accident, 
which also caused right parietal hematoma and severe ipsilateral otorrhage. Preoperative Glas- 
gow Coma Scale (GCS) value was 12. At admission in the postoperative care unit, the patient 
was kept under sedation, mechanical ventilation and anti-edematous medication; 24 hr later, a 
computed tomography revealed severe cerebral edema, and an intracraneal pressure (ICP) 
monitor was enabled, showing elevated ICP (65 mmHg). 

Beside the neurological symptoms, the patient developed fever, leucocitosis, and gasommet- 
tic worsening; chest radiograms revealed a basal tung condensation, treated with Cefotaxime 
and Clindamicine. Teicoplanine was added after two consecutive cultures of S. aureus in bron- 
chial aspiration. 

Despite this treatment, evolution was delatereous, with presence of iligher ICP values, de- 
crease of GCS, fixed midfiasis, and generalized petechial rash from the 11th day after surgery, 
accompanied by high leucocitosis (> 40,000) and intravascular coagulation (Plat.: 32,000; 
aPTT:40"; Fibr.: 289; Quick: 52 %). With the suspicion of meningococcal infection and Water- 
honse-Friederichsen syndrome, high-dosed Penicillin was added. 

Two days later, after surmounting two consecutive episodes of respiratory distress, the pa- 
tient died, with no response to reanimation maneuvers tric.I. Apart from the mentioned 8. aur- 
eus, no other infectious agent could be demonstrated in blood, bronchial, oropharingeal, ur- 
ine, liquor or catheter cultures. 

Postmortem study: The most relevant data included: Bilateral necrosis of adrenal cortex; 
subpleural and subendocardie petechia and equimosis; massive bilateral pulmonary hemor- 
rhage; signs of intravascular disseminated coagulation: and signs of septic spleen and liver de- 
struction. The pathologic diagnoses were: 1) Head trauma 2) Waterhouse-Friederiehsen syn- 
drome 3) Massive bilateral Iung hemorrhage and respiratory distress 4) Respiratory insufficien- 
cy and sepsis as causes of death. 

Conclusions: The clinical diagnosis of Waterhouse-Friederichsen syndrome was confirmed 
by the pathology studies, which related no evidence of meningeal alterations. The only infec- 
tious agent found was S. aureus, which we suppose to be responsible for the Waterhouse-Frie- 
derichsen syndrome in this patient although no such correlation has been previously reported. 

References: (1) Bramley PN: Postgrad Med J 1989; 65: 687-8. (2) Lindblad BE: Acta Chir 
Scanc11990; 156: 487-8. (3) McKinney WP: South Med J 1989; 82: 1571-3. (4) Viand JY: Presse 
Med 1990; 19(43): 1991-2 

THE ROLE OF GM-CSF IN THE TREATMENT OF SEPTIC ICU 

PATIENTS 

(Preliminary results) 

H. Karabatsos, S. Karatzas, X. Tsarouxas, G. Baltopoulos 

Agioi Anargyroi Cancer Hospital of Kiffisia, ICU 

Aim of the study : To search the possible effects of the growth factor 

GM-CSF as a complement of the main antimicrobial therapy of septic pa- 

tients in the Intensive Care Unit (ICU). 

Material and method : 8 ICU patients with sepsis due to pulmonary in- 

fections received GM-CSF in a subcutaneous dose of 400 mcg daily di- 

vided in 2 equal doses for the first 7 daysand 200 meg in a single close from 

8th to 10th day. White blood cell count (WBC), absolute number of eosino- 

phils in peripheral blood and complement C3 and C4 fractions were mea- 

sured on days 0, 4, 7 and 10. 

Results : No major complications were observed and the mortality rate 

was not more than the overall mortality at the ICU. There was a 4 fold 

acute increase in WBC count (from a mean of lO.OO01mm a to 42 O00/mm~), 
between the 3rd and the 7th day of therapy. There was a decline of the 
WBC count to an average of about 25.0001mm a after decreasing the daily 
dose of the medication to 200 mcg There was no increase in tile absolute 
number of the eosinophils during the whole course of the medication. There 
was a slight decrease in the C3 complement between 0.26 to 0.29 g/I. Nor- 
mal values 0.5 to 0.9 g/I There was no change in C4 values. 

Conclusions : An early increase in WBC count was observed (3rd day) 
without subsequent increase in the number of immature types from bone 
marrow, probably due to the mobilization of WBC from the periphery and 
this increase was dose dependent. There was a slight decrease in C3 frac- 
tion of complement, probably due to the consumption of this fraction in the 
process of opsonization. No adverse effects of the medication were ob- 
served, during the treatment with the above dose. These data sugest that 
CM CSF may be a useful complement to tile main antimlcrobial treat,nent ~ 
of septic [CU patients. 



ADHERENCE OF BACTERIA TO CENTRAL VENOUS 
CATHETERS (CVC) 

L j .  ~ o g k i d ,  T.  S i m i d ,  N . K o v a ~ e v i d ,  M . V r a n e ~ ,  
S.  S t e p a n o v i d ~ M . ~ v a b i d *  
Institute of Cardiovascular Diseases, Inst. of 
Microbiology and Immunology, Med.Fac~Belgrade 

Bacteriological examinations of CVC have been 
performed of 38 patients from ICU. Pic of CVC 
was examined after removal and skin swabs from 
the CVC insertion.Each CVC sampl was derided 
in two parts.One part was sunk in broth and 
incubated. The other part was immerged in fi- 
siological solution, exposed to schort effect 
of ultrasounds, after that washed in fisiolo- 
gical solution, inoculated in nutrition medi- 
um and cultivated. 
The first sampl of CVC served as indicator of 
bacterial contamination and the other of bac- 
terial adherence. 
Out of 38 CVC from 13 were S. epidermidis iso- 
lated, in q case Micrococcus, in 3 case multi- 
resistant Enterococcus and in I case Enteroba- 
cter spp. From samples exposed to ultrasounds, 
S. epidermidis was isolated in 6 cases and 
Microcoecus in one case. Nine out of thirteen 
strains of S. epidermidis were Meticillin re- 
sistant. 
Skin swabs from 30 patients were bacteriologi- 
cal positive. 
Clinical signs of sepsis were not developed in 
no one patient. 
Early removal of CVC and proper local hygiene, 
with other preventive measures, decrease the 
possibility of bacterial adherence on the sur- 
face of catheters and the risk of bacteriemia 
ant sepsis. 
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Objectives: In association with the use of aggressive chemo- 
therapy and intravascular devices critically ill patients have 
emerged as a high risk group for the development of 
fungal infections. 

Methods: In an open ~rospective randomized study the 
efficacy of (group I) fluconacole alone (400 mg/qd) and 
(group Ill the combination fluconacole/flucytosine (400 
mg/qd - 2,5 mg tid) were tested with the application of 
(group Ill) amphotericine B/flueytosine (0,5 mg/kg - Z,5 mg 
rid). 60 patients with microbiologically or histologically 
proven systemic mycosis were randomized to 3 groups of 
20 patients, comparable in terms of age, sex, hight, 
weight, and APACHE II Score. 

Results: The underlying diseases were mostly (n=43) GI- 
tract perforations with subsequent peritonitis. The site of 
infection was checked daily and a serological investigation 
carried out every 3 days. 
The blastomycetes were eliminated in 12 patients in group 
I, 15 patients in group II and 14 patients in group HI. The 
period from the beginning of therapy to elimination of 
fungi was a mean of 8.5 days in group I, 7.2 days in 
group If, and 5.5 days in group Ill. A death rate of 6 in 
group I, 5 in group If, and 4 in group Ill was similar but 
overall encouraging. 

Conclusion: Fluconacole due to its favorable pharmaeokine- 
}Tc's and tolerance is our preferred therapy regimen - 
although fungi could be eliminated earlier in group Ill. 

R-Ira  ADMINISTRATION DOES NOT IMPROVE CARDIAC 
FUNCTION IN PATIENTS WITH SEVERE SEPSIS 
JL Vincent, G Slotman, PAM Van Leeuwen, M Shelly, SA 
Nasraway, A Tenalllon, J Bander and G Friedman, on behalf of the 
substudy group on acute hemodynamic effects of II-lra. 

Objectives: As part of a large multicentric, placebo-controlled, 
randomized clinical trial investigating the effects of interleukin-1 
receptor antagonist (II-lra) in the treatment of severe sepsis and 
septic shock, this substudy evaluated in dem.il the acute hemodynamic 
effects of II-lra in patients who were invasively monitored. 
Methods: In a total of 71 evaluable patients in whom vasoactive 
support was little altered, hemodynamic measurements were 
performed at baseline (twice), and I hour, 2 h, 3 h, 4 h, 8 h, and 12 
h after the administration of 1 mg/kg (N=20) or 2 mg/kg (N=22) of 
I1-1 ra or the corresponding placebo (N =29). 
58/71 patients (82 %) were treated with adrenergie agents and 66/71 
(93 %) with mechanical ventilation. Data were analyzed by a 
Kruskal-Wallis test. 
Results: During the study, there was no significant difference with 
time or between groups in arterial pressure, cardiac filling pressures, 
cardiac index or left ventricular stroke work (figure). 
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Conclusion: This study could not demonstrate any acute 
hemodynamic effect of  II-lra in patients with severe sepsis. 

INCIDENCE OF BACTEREMIA AND SEPSIS IN PATIENTS 
HOSPITALIZED FOR NONTYPHOIDAL SALMONELLOSIS 
V, Kurowski, K. Dalhoff, *E, Giannitsis, *G, Taubert, * ' ' E .  
Burmester, "~ Man8 and H. Djonlagic 
Medical University (Internal Medicine, "Cardiology, * 'Micro- 
biology) and "**Southern City Hospital, Lfibeck, Germany 

Obiectives: Evaluation of the incidence of bacteremia and 
sepsis in patients with nontyphoidal salmonella (S.) infections, 
Specification of risk factors, need of ICU treatment, clinical 
course, and mortality in the group of the patients who 
developed septic complications. 
Methods: Data of all patients with microbiologically proven S. 
infections hospitalized in the Medical University of LObeck and 
in the Southern City Hospital of L0beck from 1992 to 1994. 
Results: Within the observation period S. was isolated from 
the stool cultures of 748 patients. In 13 patients (g m, 4 f, 
median age 52 yrs) S. could be detected in blood cultures (9 
S. enteritidis, 4 S. typhimurium). In addition, in 10 of these 
patients S. was also isolated from other specimens (urine, 
liquor, and tissue fluids derived from abscess punctures). In all 
13 patients with positive blood cultures the clinical course of 
S, infection was complicated: ? patients developed MOF 
(acute renal failure, ARDS, hemodynamic instability, DIC) and 
required ICU treatment for at least 4 up to 62 days, 4 of the 
13 patients died. The predisposing disorders in the patients 
with S. bacteremia were (n=): AIDS (3), immunosuppressive 
drugs (2), chronic alcoholism (2), malignancies (2), none (4). 
Conclusions: Septic complications in patients with 
nontyphoidal S, infections are relatively rare (in this study < 2 
% of all hospitalized patients with microbiologically proven 
salmonellosis) but severe (mortality of approx. 30 %). Patients 
at risk for a complicated clinical course are predominantly 
those with predisposing disorders but occasionally also 
patients without evidence for an underlying disease. 
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PROCALCITONIN IMMUNOREACTIVITY IN SEVERE HUMAN 
SHOCK 
FM Brunkhorst, ZF Forycki, W Beier, J Wagner 
Dept. of  Medical Intensive Care and Cardiology - NeukOlln Hospital, 
Berlin, Germany 
Precalcitonin (Pro-CT), a 32-amino acide precursor protein of 
calcitonin has been shown to be increased markedly in pts with 
systemic complications following bacterial inflammation,septic shock 
and endotoxinemia. To test the hypothesis, whether Pro-CT-release 
is associated with low tissue perfusion and hypoxemia, haemo- 
dynamic and labaratory data and cytokine levels were monitored at 
least twice daily during the clinical course of pts with primary cardiac 
failure versus pts with septic multiple organ failure. Pro-CT was 
measured by a new ultrasensitive immunoluminometric assay. 

Cardiogenic Shock Septic Shock 
n = 24 22 
age (yr) 65 + 9 58 + 14 
Death (n) 22 18 
Duration of Shock (h )  27 + 37 54 + 44 
Noradrenaline (rag/h) 5,9 _+ 6 2 + 5 
Temperature (~ 38,2 + 2 38,1 + 1 
PVR (dynxsecxcm -5) 1195 + 408 572 + 418 
CO (LJmin) 4,2 _+ 1,6 9,9 + 3,6 
Lactate (mmol/L) 7 + 5,9 9,2 + 9 
Interleukin-6 (pg/ml) 829 _+ 798 1331 + 888 
Interleukin-1 (pg/ml) 9,3 _+ 9,4 9,8 + 7,3 
TNF-alpha (pg/ml) 23,5 + 31,7 166 + 209 
Neopterin (nmol/L) 43,2 + 43,7 218 + 193 
CRP (rag/L) 131 _+ 97 233 +_ 138 
Pro-CT (ng/ml) 22,6 + 50,5 77,9 + 160 
There was no positive correlation between serum lactate levels, 
degree of shock, hypoxemia and pro-CT positivity. Pts with septic 
shock of bacterial origin entirely developed hyperprocalcitoninemia, 
whereas pts with cardiogenic shock, who expired within 24 h did not. 
However, in late cardiogenic shock (>24h) all pts developed fever of 
unknown origin and consecutive hyperprocalcitoninemia. These data 
suggest bacterial inflammation and/or mucosal translocation of 
bacterial products in pts with prolonged cardiogenic shock. 

EVALUATION OF PARASITE VIABILITY OURING TREATMENT OF 
SEVERE FALCIPARUM MALARIA (SFM): PRELIMINARY RESULTS 
B. Gachot*,  O. Rami l ia r i soa t ,  G Peytavin:~, J. Le Bras 1-, R 
FarinottF~, F. Vachon* 
*Medical  ICU, tParasitology, laboratory and :bharmacy, Bichat-C]. 
Bernard Hospital, Paris, France 

The use of a loading dose of quinine (16.7 mg/kg base in 4 h) is 
recommended in previously untreated pat ients (pts) w i th  SFM, 
pa r t i cu la r l y  in mu l t i -d rug  res is tance areas. This protocol  is 
d i f f i cu l t  to val idate, since the v iab i l i t y  of microorganisms is not 
assessed routinely in parasitology laboratories. 
Objectives: to examine the evolution of parasite v iabi l i ty  during the 
early phase of therapy of SFM. 
Methods: f rom 02 /1993  to 12/94,  pts w i t h  SFM (WHO 1990) 
t rea ted  w i th  IV quinine fo r  less than 6 h were included 
prospectively. Blood samples were collected at O, 6, 12, 18, 24, 36 
and 48 h Viabi l i ty  was assessed by culturing parasit ized red blood 
cel ls  in the presence of 3H-hypoxanthine, and rad ioac t i v i t y  was 
determined at 42 h by s c i n t i l l a t i o n  counting. V i ab i l i t y  was 
expressed as the percentage of radioact iv i ty compared to the ini t ial  
sample. Plasma quinine was determined by l iquid chromatography. 
Tile r a t i o  plasma quinine ( p m o l / 1 ) x l O 0 0 / i C s o  fo r  quinine 
(nmo]/]) was called the parasit icida/ index. 
Resu l ts :5  pts were included, 42•  SAPS1 18.6-+4.9. The 
in i t ia l  parasi temia was 2t.4+7.2%. Complications of malaria were 
coma (4 pts), shock (3 pts), renal fa i lu re  (2 pts) and acute lung 
in jury (2 pts). All s t ra ins were sensi t ive to quinine (ICso 174--67 
nmol/1). In 2 pts who were not given a loading dose, paras i te  
v i a b i l i t y  increased by 63 and 157%, w i th  concomi tan t ly  low 
quinine levels (22 and 19 #moW] at 12 h); 1 pt died. In 3 pts that 
received a loading dose (serum quinine at 12 h = 33.1--2.0 ~mol / ] )  
a marked decrease of parasi te v iab i l i t y  (by 73+_10% at 12 h) was 
shown. V iab i l i t y  was inverse ly  corre la ted wi th  plasma quinine 
(r=.677, p-.O11) and paras i t ic ida l  index (r=.678, p-.O1). 
Conclusions: Even wi th  fu l ly  sensi t ive strains, the use of a loading 
dose of quinine seems warranted in severe falciparum malar ia in 
order to reach rapidly adequate plasma quinine ]evels, necessary to 
inhibit s igni f icant ly parasite viabi l i ty.  

POSITIVE BLOOD CULTURES AND SURVIVAL OF ICU PATIENTS 
L nkka, E RuokonelL J Takala. Critical Care Research Program, 
Department of Intensive Care, Kuopio Univ Hospital, Finland 

Objective: To determine the incidence of positive blood cultures, their 
microbial subgroups and to evaluate the outcome of ICU patients with different 
bacleremias. 
Material and methods: We analysed all positive blood cultures in 3077 
consecutive admission to a university hospital ICU in 1992 - 93 and the ICU 
and hospital survival of the bacteremia patients. During these years 73 patients 
had 176 positive blood cultures that were considered as clinically relevant, 
excluding colonizations or contanfinations. 
Results: Patients with positive blood cultures had an ICU survival of 65.8 % 
(vs. 92,7 % in all ICU patients) and six month survival of 50.7 % (vs. 85.8 % in 
all ICU patients). The most common bacteria were enterobacteriaceae (27,3 %), 
staphylococcus aureus ( 18,8 %), coagulase negative staphylococci ( 14.2 %), 
pseudomonas ( 14.8 %) and slIeptococci (9.1%). 
Microbes in ICU survival 6 mo survival 
blood culture ( n / total ) ( n / total ) 
Gram -positive 78 % ( 25 / 32 56 % ( 18 / 32 ) 

) 
Streptococci 
Koagulase negative 
staphylococci 
Staphylococcus 
aureus 

80% ( 8 1 1 0 )  
86% ( 6 / 7 )  

82% ( 9 1 1 1 )  

40% (4 /10 )  
43% ( 3 / 7 )  

82% ( 9 / 1 1 )  

Gram -negative 58 % ( 15 / 26 46 % ( 12 / 26 ) 
) 

Enterobacteriaceae 63% ( 1 0 / 1 6  44% (7 /16 ' )  
) 

Bacteroides 67 % ( 2 / 3 ) 67 % ( 2 / 3 ) 
Pseudomonas 43 % ( 3 / 7 ) 43 % ~ 3 / 7 ) 

Otherbacters 40% ( 2 / 5 )  40% ( 2 / 5 )  
Multibacterial 58 % ( 7 / 12 ) 50 % ( 6 / 12 ) 
Funsi 33% ( 1 / 3 )  33% ( 1 / 3 )  

Multiple positive blood cultures and maltimierobial bacteremias has similar 
outcome as other subgroups. 
Conclusions: The outcome of bactcremia patients was not related to the type of 
micro-organism. A susubstitutioual amount of deaths occurs during the first si: 
months after bacteremia. 

SEPTIC SHOCK IN PATIENTS WITH 
HUMAN IMMUNODEFICIENCY VIRUS (HIV) INFECTION 

M. Thy rau l t * ,  6. Gachot*,  Ch Chastang** ,  B. Souweine*,  JF 
T ims i t * ,  JP Bedos*, B. Regnier*, H. Wo l f f *  
*Med ica l  ICU, Bichat-C1. Bernard Hospi ta l  and * * D e p t  of 
Biostat ist ics, St Louis Hospital, Paris, France 

Obiect ives:  To evaluate prognost ic fac to rs  and mo r ta l i t y  in 
consecutive patients (pts) with HIV Infection and septic shock. 
Methods: From 03-1991 to 12-1993, records of consecut ivepts  
w i th  septic shock (Cr i t  Care Med 1992, 20: 864-74)  admit ted to 
the ICU were reviewed retrospectively. 
Results: Among 76 pts with septic shock admitted during the study 
period, 28 had HIV in fec t ion-26 of whom had AIDS-(gr. I) and 46 
were  H i V - n e g a t i v e  (gr. I l l .  Ten gr. II p ts (21%) were  
irnmunosuppressed because of neoplast ic  or immune dlsease. 
Mechanica] ven t i l a t i on  was required in 89% gr. I and 83% gr. II 
p ts  In 8 gr. I pts (29%) and no gr. II pat ient,  sept ic  shock was 
re}ated to an oppor tun is t i c  in fec t ion:  toxop ]asmos is  I pt, 
c ryptococcos is  2 pts, mycobacter ios is  and cy tomega lov i rus  
infection 1 pt each. 

group I (n=28) group II (n=48) p 
SAPS I 22.2- + 1.0 18.7.+ 1.0 .025 

APACHEII 35.1• 26.0• <.001 
Glasgow scale 9.7`+ 10 12.3-+0.6 .03 

Organ fa i lu res  (n) 3.7-+0.2 3.1 -+0.2 .001 
Mor ta l i t y  (ICU) 93% 50% <.001 

Mor ta l i t y  (d. 28) 96% 45% <.OO1 

A mult ivariate analysis demonstrated that HiV infection and SAP5 I 
were independently predictive of death in pts with septic shock. 
~onclusions: Evidence of increased mor ta l i t y ,  number of organ 
fa i lu res  and higher sever i ty  scores (SAPS I does not take into 
account immunosuppression) is demonstrated in HI V-posi t ive pts, 
Infection wi th HIV appears to be an independent prognostic factor 
in pts wi th  septic shock. The frequency of opportunistic infections 
(of ten responsib le fo r  delayed diagnosis and t rea tment )  may 
contribute to the poor prognosis in this population. 



THE HAEMOSTATIC RESPONSE IN SEPSIS AND ITS RELATIONSHIP 
WITH THE CYTOKINE INHIBITORY SYSTEM (IL-10). 
B6veda JL 1, Ruiz JC ~, Monasterio j2, Angl6s A 2, Mart{n MC ~, Esteban 
F ~, Nuvials X ~, Garcia JL ~, Salgado A ~, Rosse)16 j1. ~Critical Care Unit 
and 2Haemostasis Department. Vail d'Hebron General Hospital, 
Autonomous University, Barcelona, Spain. 

Objectives: Interleukin (IL)-10 is a well known potent inhibitor of 
proinflammatory cytokines production and has been implicated in 
suppressing procoagulant activity induced by bacterial 
lipopolysaccharide (LPS) during sepsis. The purposes of this study are 
to analyze the relationship between IL-10 and haemostatic a)terations 
in sepsis and to know the influence of the severity and the outcome. 
Pfitients and methods: We studied prospectively 75 critically ill patients 
(54 men, 21 women; mean age 18-82 year old) divided in tree groups: 
Group 1 (G1), 23 without sepsis; Group 2 (G2), 27 with sepsis; and 
Group 3 (G3), 25 with septic shock. We analyzed in the first 12 hours 
after diagnosis: IL-10, coagulation parameters (Protein C (PC), 
antithrombin Ill (ATIII), D-Dimer (D-D)) and the fibrinolytic system 
(alpha2-antiplasmin (a2-AP), plasroinogen (PGN), PDF, tissue 
plasminogen activator (tPA), plasminogen activator inhibitor type 1 (PAl) 
and functional piasminogen activator inhibitor (f-PAl)). 
Results: The values that were found significantly higher in G3 respect 
to the other groups were: IL-10 (median 54 pg/mL; range 5-6000 pg/ml; 
p=0.O001), DD (median 11073 ng/mL; range 746-37800 ng/ml; 
p=0,0009), PDF (median 1493 ng/mL; range 150-31500 ng/ml; 
p =0,03), tPA (median 40.5 ng/mL; range 8.5-96 ng/mL; p=0.05), PAl 
(median 156 ng/mL; range 9-600%; p=0,02) and f-PAl (median 36 
UA/mL; range 2.3-43 UA/mL; p =0,02). The values were lower in: PC 
(median 39 %; range 0.1-110 %; p=0,0001), ATIII (median 49 %; 
range 10-89 %; p = 0,0001 ). There was an inverse relationship between 
IL-10 concentration and PC (r =-0.41; p = 0.007) in patients who died 
and a good correlation between IL-10 and tPA (r = 0.40;p =0,004) and 
IL-10 and PAl (r =0.32; p=0.005) in G3. 
Conclusions: There is an activation of coagulation (increase of D-D and 
decrease of PC and ATI)I inhibitors) and a blockage of fibrinolysis 
(increase of PAl levels) in sepsis, especially in patients with shock. The 
hemostatic alterations during sepsis and septic shock are related to the 
release of IL-10 by activated monocyte-macrophage. 

PLASMA ENDOTOXlN LEVELS AFTER ANTIBIOTIC THERAPY 
IN SEVERE SEPSIS 

M.~EfgrJikD43D~ MD 1, Th. Kavourinos MD 1, P. Botsis MD 1, S. 
Tragaras MD 1, E. Ioannido.u MD 1, N.J. Legakis MD 2 
llCU Department of "KAT' Hospital, Athens, and 2Dept.of Micro- 
biology, Medical School, University of Athens, Athens, Greece 

Objective: A prospective randomized study was performed to 
detect the presence of endotoxin after antibiotic therapy in Gram- 
negative infected patients. 
Methods: Nine multiple injured patients (6 males, 3 females; mean 
age 25+10 years; APACHE It score on admission 8_+2) were in- 
cluded in the study on the day the sepsis score reached 18-29 
(day 0). For handling of sepsis they received antibiotic therapy 
according to antibiotic sensitivity tests. On day 0, blood samples 
for endotoxin levels were taken just before initiation of therapy as 
well as in the 1st, 2nd. 3rd and 6th hours after antibiotic admini- 
stration. As soon as on days 0 and 5 arterial blood gases were 
measured and laboratory tests for liver and renal function were 
performed. Mean arterial pressure (MAP), heart rate (HR) and 
body temperature (T o) were recorded daily. T paired student test 
was used for statistical analysis. 
Results: Detectable endotoxin was not found in any patient 
before treatment, but in six patients endotoxemia appeared after 
antibiotic administration. Endotoxin levels showed a maximum 
increase in the 1st hour after antibiotic administration and they a 
constant decline decreased during following hours in all cases 
(p<0.05). Arterial blood gases, renal and liver function were 
significantly improved in all patients (P<0.005). Three patients 
with the highest plasma endotoxin levels entered in septic shock 
and died finally. 
Conclusion: High quantities of endotoxin are released in the pati- 
ent's plasma with severe Gram-negative sepsis after antibiotic 
therapy. This is related with high mortality rate in spite of a signifi- 
cant, however transient, improvement of organ function after the- 
rapy. 
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THE ANTI-INFLAMMATORY RESPONSE DURING THE SEPTIC PROCESS. 
ROLE OF INTERLEUKIN-10 
MC.Martfn, R. Segura, F.Esteban, JC.Ruiz, X.Nuvials, JL.Garcfa, R.Martf, 
J.Rosell6, M.Mourelle, JL.B6veda, A.Salgado. 
ICU, Department of Biochemistry, Digestive Research Unit. Vail d'Hebrdn 
General University Hospital. Barcelona. Spain. 

Obiectives: To determine interleukin (IL)-I 0 levels in plasma of patients with 
sepsis and septic shock. To analyze the relationship between plasma IL-10 
and the proinflammatory mediators, tumor necrosis factor-aIfa (TNF) and IL- 
6, the underlying severity of the disease and the evolution of patients with 
sepsis. 
Methods: We studied 94 critically ill patients (63 men, 31 women; 18-86 
years old) in three diferents groups. Group I: 23 patients without evidence 
of infection, group I1:34 patients with sepsis and 37 with septic shock 
(group III). We measured plasma IL-lO, TNF and IL-6 levels in the first 12 
hours of diagnosis. Severity of illness was estimated with the Acute 
Physiology and Chronic Health Evaluation (APACHE II) scoring sytem. 
Results: Plasma levels of IL-10 were higher in group III (median, 51 pg/mL; 
range, 5-6000 pg/mL) than in group II (median, 10 pg/mL; range, 2-970 
pg/mL; P <.001) and group I (median, 5 pg/mL; range, 2-133 pg/mL; P 
<.001). Median IL-10 concentrations did not differ among patients who 
survived (median 7 pg/mL; range, 2-6000 pg/mL) and those who died 

during the overall follow-up period (28 days) (median, 15; range, 5-5400 
pg/ML); but patients who died in short-term (< 24 hours) with 
catecholamine-refractory hypotension showed the highest concentrations 
of IL-IO (median, 1200 pg/mL; range, 51-5400 pg/mL). In patients with 
bacteriemia (34%), levels of IL-10 were higher (median, 51 pg/mL; range, 
2-6000 pg/mL) than in those with negative blood culture (median, 8,5 
pg/mL; range 2-5.400 pg/mL; P< .001). There was a good correlation 
between plasma IL-IO concentration and levels of TNF (r= .59; P < .001) 
and IL-6 (r= .60; P < .001). The correlation between levels of IL-10 and 
the APACHE II score was significant only in the septic shock group (r= 
0.48; P <.005). 
Conclusions: In septic shock, IL-IO and proinflammatory citokines are 
released in high concentrations. The significant correlation observed in 
patients with septic shock between IL-10 levels and APACHE Ii, short-term 
death and bacteriemia can possibly be explained by the massive 
inflammatory response in septic shock with fulminant course. 

SPLANCHNIC ORGAN PEREUSION IN SEPTIC PATIENTS : 
COMPARISON OF GASTRIC INTRAMUCOSAL PH (PHi) WITH 

1NDOCYANINE GREEN (ICG) HEPATIC CLEARANCE 
F. Saulnier, Th. Onimns, A. Durocher, V. Gaday, C, Polsson, F. Wattel. 

Intensive Care Department - Calmette Hospital - 59037 LILLE - FRANCE. 

In septic shock, inadequate splanchnic blood flow may play a prominent role in 
the pathogenesis of multiple organ failure. Measurement of gastric pHi has been 
propose to evaluate tissue oxygenation in splanchnic organs. 
Objectives: to compare gastric phi  values with hepatic ICG clearance, an index 
of liver blood flow and function ; to determine if one of these two methods could 
be proposed to assess the entire splanctmic peffusion in septic shock. 
Methods : 6 patients (age : 65• years ; SAPS II : 46• were prospectively 
investigated (septic shock : Bone criteria). Following parameters were collected 
during 12 hours : systemic hemodynamic parameters (Swan Ganz catheter 
93A434H - REF1 computer - Baxter Lab.), calculated systemic oxygen transport 
(DO2), oxygen consumption (VO2) by indirect calorimetry (Deltatrac Datex 
Lab.), gastric intramucosal PCO 2 (PCO2ss) and phi (TRIP - NGS catheter - 
Tonometrics Lab.) and plasma disappearance rate of ICG (PDR dye) (femoral 
artery fiberoptic/thermistor catheter 2024, Cold Z021 computer - Pulsian 
Medizintechnik, Germany). Correlations were performed using a linear regression. 
Results : main data (mean+-se) are reported in the table below (48 measurements) 

MAP 
mmHg 
74+_18 

VO 2 
ml.min -1 
373• 

CI 
l.min-l.m-2 

5,3+--2,5 

PCO2ss 
mmHg 
51+_9,3 

RSVRI 
Dyn.s.cm-5m -2 

1045• 

phi 

7,32_+0,16 

DO 
ml.min'-~ m 2 

609+~269 

PDR dye 
%.min -1 

13+_7,9 
Both gastric pHi and PDR dye values were decreased (PDR dye normal value : 
>20 %rain-l).  
There was no significant correlation between pHi or PDR dye and systemic 
hemodynamie parameters or oxygen transport variables. PDR dye and phi (or 
PCO2ss ) values axe significantly (p<0,05) but poorly correlated (r=0,32). 
Conclusions : splanchnic perfusiun is not predictable by systemic parameters. 
Moreover, pHi or PDR dye alone are unable to provid a global assessment of the 
entire splanchnic circulation. These findings should have important implications 
when the locoregional effects of therapeutic interventions are evaluated. 
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Acute lung injury after multiple trauma complicated with sepsis - changes in 
interleukins and adhesion molecules concentrations. 

A. Siemiatkowski  1 , E Rogowski  2, L. Malinovska 1 , W. Bauer  1 , D. Jurgilewicz 2 , 
M. Mal inowska 1, I. Skiba 2, E. Jaroszewicz 2, S. Czaban 1, 1 Dept. of Anesthe-  
siology and Intensive Therapy, 2 Dept.  of Nuclear  Medicine, Medical  Acade-  
my, Bialystok, Poland. 

Objectives: Evaluate  changes in IL-6, IL-8, selectins E, P and ICAM-1 con- 
centrations in connection to lung function in pat ients  with acute lung injury 
after mult iple t rauma complicated with sepsis. 

Methods: The study concerns 11 mechanically venti lated patients. In 
10 succesive days IL-6, IL-8 (RIA),  ICAM-1, selectins E, P (ELISA)  con- 
centrations, platelet  and leucocyte amount,  static compliance were mea- 
sured. Lung injury score (LIS), M O F  score, A P A C H E  II and PaOz/FiO a ra- 
tio were calculated. 

Results: Five patients died. IL-6, IL-8 and selectin E concentrations were 
elevated in all days with the highest value in second and third days of treat- 
ment. Nonsurvivors had higher values of these parameters  than survivors 
but differences did not reach statistical significance. Another  trend of chan- 
ges were observed in selectin P (GMP-140) concentration. In all patients 
concentrations measured were elevated but  in survivors after not  signifi- 
cant decrease this parameter  in second day another  one had simmilar  
values. In patients who died we noted significant decrease in third day 
(p < 0.05) whereafter  prominent  increase, significant after seventh day, in 
comparison to third day value and value in survivors group. ICAM-1 con- 
centrations in all patients reached high levels and in nonsurvivors after four 
day of t rea tment  significant increase in comparison to survivors we found. 

Conclusions: Multiple t rauma complicated with sepsis induce rapid eleva- 
tion of concentrations of IL-6, IL-8 and increased expressior of adhession 
molecules (selectin E, P, ICAM-1) Measure  of ICAM-1 and selectin P con- 
centrat ion determine lung injury severity and prognosis as to heal th and life. 

THE COMPARATIVE EFFECTS OF ENDOTOXIC AND HEMORRHAGIC SHOCK ON RAT 
PERIPHERAL NERVE BLOOD FLOW IN VZVO. 
V. Kvetan, MD, H. Hino, MD, G. LU, MD, E. Lehning, PhD. 
Critical Care Medicine/Depart. of Anesthesiology, Montefiore Medical 
Center/Albert Einstein College of Medicine, Bronx, NY 

Objectives:Up to 70% of critically ill patients with sepsis are 
reported to have peripheral axonal neuropathy called critical illness 
pollrneuropathy (ClP) .Pathophysiology of CIP is unclear, but changes 
in regional bloodflow may be a ~ignificant factor. Nerve blood flow 
(NBF)is reduced in rat models of hemorrhagic shock (g),but no infor- 
mation is available in sepsis. We studied the comparative effect of 
acute endotoxemic shock {ETX)& H on perfusion of rat sciatic nerve. 
Methods: 20 male Sprague-Dawley rats were anesthetized with pento- 
barbital (ip), instrumented with a tracheostomy, carotid arterial & 
venous catheters and mechanically ventilated (Fi02=0.5). The left 
sciatic nerve was surgically exposed. Monitored variables included: 
a) mean arterial pressure (MAP,mmHg) ,b) NBF (ml/1O0 g/min) by laser 

Doppler flow meter,c) nerve internal arterial diameter (ID ~ m) by 
video image shearing and splitting method. After stable baseline 
measurements were obtained, acute hypotension was induced by randomly 
assigning the rats to ETX (0.25 B6, Difco) in saline at 1 mg/kg or H. 
Both interventions produced 50% reduction in MAP within 3 min., which 
recovered to baseline values spontaneously in ETX group, & by rein- 
fusion of heparinized withdrawn blood in M. Data were analyzed by 
linear regression, two-way repeated measures analysis of variance 
followed by Bonferroni-t method. Experimental stages were:(1)baseline, 
(2) mid- point of MAP reduction; (3) nadir of hypotension, (4)midpoint 
of MAP recovery, & (5) after stable recovery of MAP. 
Results: Transient reduction in MAP was directly related to reduc- 
tion in NBF in ETX {r=0.S3, p<0.001) & H (r=0.92, p<0.001)(fig.1}.The 
changes in NBF (and ID) at different stages of transient hypot~nsion 
were not statistically different between ETX and H groups (fig.2). 
Conclusion& Both ETX & H induced shock result in similar reduction 
in NBF consistent with lack of autoregulation in peripheral nerve 
vessels independent of etiology. Since CIP is primarily associated 
with sepsis, it is not likely that acute reduction in NBF alone 
causes CIP. Direct & indirect neurotoxic effects of mediators of 
sepsis need to be evaluated. 
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Figure 1 
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Figure 2 

TNF-ALPHA AS A MARKER OF HOST DEFENCE 
IN S E P S I S  

L . E n g e l m a n n  1 , K .  G u n d e l a c h  1 U .  P i l z  ~, 
M. W e r n e r  2, I .  L e h m a n n  a , R[  T a u c h n i t z  4 
1 C e n t r e  o f  I n t e r n a l  M e d i c i n e ,  2 C e n t r e  o f  
S u r g e r y ,  3 I n s t i t u t e  o f  C l i n i c a l  I m m u n o l o g y ,  
4 I n s t i t u t e  o f  M i c r o b i o l o g y  a n d  E p i d e m i o l o g y ,  
U n i v e r s i t y  o f  L e i p z i g ,  L e i p z i g ,  G e r m a n y  

S e r u m  l e v e l s  o f  e n d o t o x i n  (ETX,  BIO-WHITTAKER-  
SERVA) ,  T N F - a l p h a  (DIANOVA),  I L - 6  (H.BIERbtANN)  
and  p e r c e n t a g e  o f  HLA-DR p o s i t i v e  m o n o c y t e s  
(FACCS,  a n t i - H L A  DR, BECTON DICKINSON)  w e r e  
e s t i m a t e d  i n  45  s e p t i c  p a t i e n t s  o f  a m e d i c a l  
i n t e n s i v e  c a r e  u n i t  i n  o r d e r  t o  e v a l u a t e  t h e  
d e g r e e  o f  i n f e c t i o n  (ETX,  APACHE I I )  and  t h e  
c o m p e t e n c e  o f  h o s t  d e f e n c e  (TNF,  I L - 6 ,  HLA-DR 
p o s i t i v e  m o n o c y t e s ) .  I n v e s t g a t i o n s  w e r e  d o n e  
o n  e s t a b l i s h i n g  t h e  c l i n i c a l  d i a g n o s i s  o f  
s e p s i s  a n d  t h e n  e v e r y  2 d a y s  t i l l  d a y  8 .  
R e s u l t s :  P a t i e n t  s u r v i v a l  w a s  c h a r a c t e r i z e d  b y  
a d e c r e a s e  o f  ETX, TNF a n d  I L - 6 ,  w h i l e  i n  n o n -  
s u r v i v o r s  ETX l e v e l s  i n c r e a s e d ,  I L - 6  r e m a i n e d  
h i g h  a n d  i n i t i a l l y  v e r y  h i g h  TNF v a l u e s  
d r o p p e d .  T h e r e  w a s  no d i f f e r e n c e  i n  APACHE I I  
s c o r e s  t h r o u g h o u t  t h e  e i g h t  s t u d y  d a y s .  The  
t a b l e  s h o w s  i n i t i a l  l a b  f i n d i n g s .  

PATIENT GROUPS 
A ( n = 2 1 )  B ( n = 9 )  C ( n = l S )  

E T X ( p g / m l )  1 . 0 + 1 . 4 8  7 . 0 + 0 . 6 6  2 4 . 3 + 2 6 . 9  

T N F ( p g / m l )  8 0 . 9 •  6 9 . 5 •  4 4 . 1 •  
I L - 6 ( p g / m l )  1 8 1 . 1 •  2 2 5 . 6 •  3 4 4 . 5 •  
HLA-DR+(%)  8 3 . 6 •  9 4 . 3 •  9 3 . 8 •  
d i e d { ~ )  2 3 , 8  5 5 . 6  4 6 . 7  
( p < 0 . 0 5  i n  g r o u p  A v s  C f o r  a l l  p a r a m e t e r s )  
C o n c l u s i o n :  D e c r e a s i n g  T N F - a l p h a  l e v e l  i n  a 
p e r s i s t i n g  i n f e c t i o n  i s  e x p r e s s i o n  o f  i n c o m p -  
e t e n c e  o f  h o s t  d e f e n c e .  I L - 6  s e e m s  t o  c h a r a c t -  
e r i z e  t h e  e x t e n t  o f  i n f e c t i o n .  

INTERLEUKIN-10 (IL-10) AND SEPSIS 

P. Dames, J.L Canivet, D. Degroot + , Y. Vrindts + , M. Lamy. 
Intensive Care Unit, Dpt of Anaesthesia and Intensive Care Medicine, C.H.U. 
of Libge (Belgium), § Medgenix, Flenrus (Belgium). 

Objectives : Evaluate the relationship between IL-10, a cytokine which inhibits 
TNF, production and protects mice from endotoxin toxicity, and the other 
proinflammatory cylokines, TNF~, IL 6 and ILs in severe sepsis and septic shock. 
Methods : Twenty-eight ICU patients (19 M, 9 F, mean age 54 + 17 y) were 
studied as soon as they developped a severe sepsis (n = 16) or a septic shock 
episode (n= 12) as defined by a conference consensus in 1992 (1). TNF~, IL 6, 
IL s and IL-10 plasma levels were measured by immuno-radiometrie assays from 
Medgenix (Fleurus, Belgium). 

Sepsis Number Apache Death TNF~ IL~ IZ~ IL-10 
state II pg/ml* pg/rnl* pg/ml* pg/ml* 

Severe 16 19.2+6.1 4 55 1620 72 25 
sepsis 15-512 60-20000 3-3793 3-374 

Septic 12 28.9_+6.3 9 399 61700 2100 206 
shock 66-4770 1722-731000 139-31560 12-2272 

Signification p<0,05 p<0.05 p<0.05 p<0.01 p<0.01 p<0.05 

Lc mean and range. 

Results : The comparisons between cytokine levels in severe sepsis versus septic 
shock were made using the logarithm of the value in order to normalize the 
distribution of data, and student test. IL-10 plasma levels were higher in 
patients with septic shock than in patients in severe sepsis. There was a 
significant correlation (p < 0.05) between IL-10 and TNF a (r= 0.6), IL-10 and 
IL~ (r = 0.73) and IL-10 and IL s (r = 0.65) as well as between IL-10 and Apache n 
score (r= 0.52). Patients who died (n = 13) had IL-10 levels higher than patients 
who survived but this difference was not statistically significant (114 pg/ml vs 
34.5 pg/ml; p>0.05). 
Conclusions : During severe sepsis and sepsis shock, IL-10 seems at least to 
follow the same evolution (increase in plasmatic level) with the severity of 
sepsis as the other cytokines. 
Reference : (1) Crit Care Med 1992;20:864-74. 



Nosocomial infections in 9 ICU; alobal results on 2015 
~atients after standardization of care procedures-  Blin F, 
-FraTsse F, Coulaud JM, Chauveau M, Cohen G, Gauzit R, Lahilaire 
P, Levacher S, Manet P, Moret G, Trouillet G, and the members of 
NIRG (Nosocomial Infections Research Group) -Hospitals of: Aulnay, Bondy, 
Bobigny, Gonesse, Meaux, Moetreuil, Montfermcil, Pontoise, St-Denis, FRANCE 

The aim of this work was the prospective study of the incidence of 
nosocomial infections on 4 sites (vascular, urinary, pulmonary, and 
blood flow) from the continuous analysis of all hospitalized patients 
during a 6 months period in 9 ICU. 
Methods: Care and sampling procedures, bacteriological analysis, and 
collecting of data (administrative, clinical, and infectious) were 
standardized on common written protocols among 3 working groups 
(nurses, bacteriologists, intensivists). Data were collected on common 
printed documents, and processed with a specially developed 
software. Criteria of infections, based on CDC definitions, required 
always however significative bateriological data. 
Patients: Among 3 250 patients, 2 015 stayed more than 48h (62%) 
and totalized 10 692 days of stay in ICU. Mean length of stay was: 
11,7 +?2 days; mean SAPS II: 31:1-17; mean Apache II: 18 i~9; 
mortality: 14,8%. 
Results: 281 patients (13,9%) had 545 nosocomial infections (23,2 
per 1 000 days of stay in ICU). 39 patients (1,9%) had 45 catheter 
related infections (3,9 per 1 000 days of vascular catheter). 158 
patients (7,8%) had 256 urinary tract infections (22,1 per 1 000 days 
of urinary catheter). 89 patients (4,4%) had 124 pneumonia (12,2 per 
1 000 days of mechanical ventilation). 96 patients (4,8%) had 120 
nosocomiat bacteriemia (5,1 per t 000 days of stay in ICU). 
Among 609 identified bacteria, 93 were Staph. anreus (15,3%), 61 
Staph. coag. neg. (10,0%), 32 Enterococci (4,5%), 89 Pseudomonas 
(14,6%), 79 E. coli (11,1%), 26 Acinetobacter (4,3%), 95 other 
Gram negative bacilli (15,6%), 97 Fungi (15,9%). 
Main differences between infected and non-infected patients were: 
mean length of stay (26,5 vs 8,7 days), mortality (29% vs 12%), 
mean SAPS II (38 vs 29), mean Apache II (22 vs 17), mean Omega 
(333 vs 90). 
Conclusions: As a result of the standardization of care procedures, the 
rate of nosocomial infections seems here lower than in many 
publications. 
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THE EFFECT OF VASOACTIVE DRUGS ON THE ARTERIAL 
PULSE WAVE VELOCITY IN SEPTIC PATIENTS 

C. Apenbur,q MD, M. Specht MD, C. Spies MD, W. Schaffartzik MD 
Department of Anesthesiology and Surgical Intensive Care Medicine, 

Benjamin Franklin Medical Center, Free University Berlin, FRG 

Pulse wave velocity (PWV) is not a widely used parameter in ICU 
monitoring, but it can simply be detected without additional equipment 
from the electrocardiogram (ECG) and arterial pulse wave. In several 
studies PWV is used to evaluate the effects of antihypertensive drugs on 
the circulation (1,2). The aim of our study was to look for changes in PWV 
in relation to changes of other hemodynamic parameters in septic 
patients. 

Methods: 24 septic patients (mean APACHE II 18, ages 53 - 77 years) 
have been examined. ECG and arterial pulse wave were digitally 
registered with a sampling rate of 100 Hz. The PWV was calculated from 
the time interval (At) between the QRS complex in the ECG and the 
beginning of the systolic pressure wave in the radial artery. 

Results: Under enoximone therapy we registered a reduction of blood 
pressure and an increase in heart rate (HR) and cardiac index (Q). PWV 
increased from 5.2 + 0.6 to 6.8 + 2.0 m/sec, Under prostacycline therapy 
blood pressure decreased and HR also increased, but Q increased only 
moderately. PWV in this group decreased from 5.2 + 0.6 to 5.0 + 0.4 
m/sec. In all patients we found a correlation between PWV and HR 
(r =0.36, Y =3.7 + 0.16-X), Q (r = 0.51, Y=3.8 + 0.28.X) and stroke index 
(r= 0.47, Y =2.9 + 0.46.X). But we could not find any correlation between 
PWV and blood pressure. 

Conclusion: The elasticity of the arteries mainly determines PWV. It is 
known that age and positive changes in blood pressure reduce elasticity 
and increase e w v  (3). In our septic patients we could not find this effects. It 
seems to be possible, that in this septic patients the artedes were maximal 
dilated, so an increase of blood pressure could not dilate the artedes 
further more. An increase of cardiac index lead to a faster traveling pulse 
wave in stiff artedes with high impedance. 

1) Cardiovasc Res 1986; 20:563-567; 2) J hum Hypert 1992; 6(5):381-385 
3) Wetterer, Artedensystem, Spdnger Vedag 1968 

BENEFICIAL EFFECTS OF CORTICOSTEROIDS IN SEPTIC SHOCK 

JJ Spijkstra, MD, PhD, WO Schreuder, MD 

Medical Intensive Care Unit, VU hospital, Amsterdam, The 

Netherlands 

Objectives: To evaluate the effects of steroids on 
hemodynamics and mortality in septic patients with konwn 

levels of cortisol concentration. 
Methods: Retrospectively we analyzed data ofpatients 

with documented septic shock who received steroids after 
assessment of adrenal function. In all patients 
hemodynamic parameters as well as the necessary 

vasoactive medication were assessed, before and 24 hours 
after corticosteroid medication. Immediately before 
administration of corticosteroids adrenal function was 

evaluated with cortisol levels before and after 
synthetic corticotropin (0.250 mg). Finally we studied 

mortality. We defined a positive respons on 
corticosteroids as an elevation of MAP of at least 30 
mmHg and/or a decrease in the necessary vasoactive 
medication of at least 50% within 24 hours. Adrenal 

insufficiency was defined as a cortisol level after 
stimulation of less than 500 nmol/l. 
Results: 15 of 23 patients were found to respond to 

steroid medication, 8 did not. Mean cortisol levels 
before and after corticotropin were 534 • 366 and 737 • 
396 nmol/l in the responder group (RG) and 583 • and 
907 • 301 nmol/l in the non responder group (NRG). In 

the RG 9 out of 15 (60%) were found to have an adrenal 
insufficiency, in the NRG 3 out of 8 (37%). In the RG 
2-weeks mortality was 6.7% (l out of 15), the overall 
mortality 33% (5 out of 15). Mortality in the NRG was 

62% (5 out of 8) (p <0.01) and 75% (6 out of 8) 

(p <0.005) respectively. 
Conclusions: In patients in septic shock there is a 

beneficial effect of steroids in case of adrenal 
insufficiency, but also in a subgroup with normal 
adrenal f{unction. 

RELEVANCE OF ICAM-1 IN THE COURSE OF SEPSIS 

c Soies*,V Haude*, R Fitznerw I HAS*, M Specht*, C Sanft*, W Schaffartzik*, 
*Dept. of Anesthesiology and Intensive Care Medicine, w of Clinical 
Chemistry, Benjamin Franklin Medical Center. Free University Berlin 

Obiectives: Intercellular adhesion is a critical step in the accumulation of 
leukocytes. Postischemic cardiac lymph has the capacity to stimulate 
ICAM-I. In the coronary microcirculation neutrophils can be trapped and 
in many cases obstruct capillaries, Previously we found that Troponin T 
(S-TnT) a marker for myocardial iechemia, was increased in septic 
patients. The aim of the study was to follow slCAM-1 and S-TnT levels 
continuously starting at the beginning of sepsis. 
Methods: 19 Patients were inGluded in this institutionally approved study 
after relatives had given their informed consent. All patients were 
included within 24 hrs following the beginning of sepsis. Blood was 
drawn every 4 hrs in the first ;~4 hrs, after 48 hrs, followed once per day 
for 7 days. S-TnT, ICAM-1, ELAM (ELISA's, Boehringer Mannheim Inc, 
R&D Systems Ltd.) arterial and venous blood gases were determined, 
an ECG and a complete hemedynamir measurement including cardiac 
output were obtained. All patients received adequate volume and 
catecholamine therapy (norepinephrine, dopamine, dobutamine; median 
(range) 0.6 (0.0-1.66), 3.12 (2.4-12), 6.29 (0.0-15.3) pg/kg/min, 
respectively). Statistical analysis: Wileoxon signed rank-sum test. 
Results: [Median (range)] 

Initial value Maximal value p 
ICAM-1 (pg/L) 635 (203-1237) 869 (389-1421) 0,0117 
ELAM (pg/L) 28 (22-723) 49 (26-2562) 0,0277 
S-TnT (IJg/L) 0.08 (0.0-5.8) 0.45 (0.06-7.6) 0.0003 

13 patients had S-TnT levels >0.2pg/L. 11 of these died, whereas only 2 
of 6 patients died with S-TnT values <0.2 pg/L (p=0.0296). All patients 
that died had elevated sJCAM-1 levels (232 Ilg/L:cut-off ) whereas in the 
survivor group only 50% had elevated ICAM-1 levels (p=0,043). 
Conclusions: Increased slCAM-1 and S-TnT levels were found during 
early sepsis in the majority of patients, A high sICAM-1 and S-TnT value 
was associated with a higher mortality. 



$16 

Reactive Oxygen Species And Total 
An%ioxida%ive Capacity In Patients 

Suffering From Sepsis. 
J_,_N_e_th_, R, Mieeel, LSpmcht, H,Zr~gmr 

C,Spiet L Schaffmrtzih and L, Hannmmann 
Department of Anesthesiology l~edicml Center Benjamin Franklin, Free 

University Smriin, Germany, Hemd: Prof, Dr, K, Eyrich 

Introdumtimn: The enhanced production of reactive oxygen species (ROS} hy 
activated macrophages contribute tn the injury of endothelial ceils and the 
development of muitipie organ failure. The degree of damage may he reduced by 
intra- end mxtreeeiimiar anti0xidant ac:ivity. The aim of the study was tn 
investigate if there is a difference in ROS-produot<0n and ?otai 
Antinxidative Capacity [TAC) between healthy controls and patients suffering 
from sepsis or systemic inflammatory response syndrome(SiRS) and if there is 
a correlation between R0S and C-reactive prQtein(CRP) or R0S and TAC, 
Methods:The relatives of intensive care patients {n=40}, suffering from 
either sepsis or SIRS, gave there written informed consent to participate in 
this lnetituti0nally approved study. Fourty sex- and age matched hemlthy 
colleagues of the hospital staff served as controls, Phorholester-stimulated 
chemiiumimmscence(CL) of EDTA-anti-coagulated blood was measured in the 
presence of lucigenin as amplifier is a LS 953 luminometer (Berthoid, 
Wi!dhad, Germany) for the estimation of the superoxidanimn concentrations, 
Potassium peroxochromatm was used for the dmterminatien of TAC, as the 
generated oxidants mimic the oxidative burst of phagocytee, C-reactive 
protmin~ an unspecific marker of infection, was measured hy turhidimetry The 
Mann and Whitney U-test was used for statistical analysis, 
Results: Seven-fold elevated levels of oxygen free radicals were measured in 
septic patients, when compared to healthy controls (p(O,O01). The CL leveis 
oorreiated small but statistically sigmificent with plasmatic CRP 
concentrations with r:0 37 (p<0.05). TAC-values were diminished by 50~ im the 
sepsis/SIRS group (p<'O,Ol), 
Gomclumiom: Phorbolester-activmted whole blood chemiluminescence showed a 
small, hut slgnifieant correlation with CRP-levels in septic patients. 
Further studies are requiered to detmrmine whether the aesays may be used for 
the rapid follow-up of the dismaem course In individual patients suffering 
from sepsis/SiRS, 

NONINVASIVE HAEMODYNAMIC MONITORING OF SEPTIC PATIENTS 
BY IMPEDANCE CARDIOGRAPHY 
P.Antonv-M6r~, K.Darvas, H.Sas~ Zs~Antal,M.Tarj~nyi, L. 
Flautner 
Ist  Surgical Department of Semmelweis Medical University 
Budapest, Hungary 

The research of the noninvasive haemodynamic monitoring 
accelerated recently a l l  over the world. The aim of our 
study was to test  whether the changes of the haemodynamk 
parameters measured by impedance cardiography (ICG) were 
corresponded to c l i n i ca l  changes in septic pat ients. 
Investigations were performed on 20 c r i t i c a l l y  i l l  post- 
operative septic pat ients ( the i r  mul t ip le organ fa i lu re  
score was 8-9/with ICG monitor. In 9 cases the inveStigation~ 
were performed in septic shock. The measured parameters 
were: heart rate (HR), mean a r te r ia l  pressure (MAP), 
cardiac output (CO), per ipher ia l  resistance (SVR),pre- 
eject ion period (PEP), and ventr icu lar  eject ion time 
(VET). These parameters were measured during 3-72 hours 
in every 30 minutes, depending on the patients Cl~tnical 
condit ion. 
Results: At the septic patients the HR and the CO 
]~reased.  In septic shock the CO was s ign i f i can t ly  
higher the SVR lower than in the septic group. In the 
HR there was no difference between the two groups. In 
septic shock Noradrenalin influenced more e f fec t ive ly  
the measured parameters than Dobutamin. 
Conclusion: The trend of the measured ICG parameters 
correlated with the c l i n i ca l  changes of septic pat ient 's  
state. The noninvasive haemodynamic monitoring by 
impedance cardiography helps the planning and leading 
the adequate intensive therapy of these c r i t i c a l l y  i l l  
septic pat ients.  

DEVELOPMENT OF SYSTEMIC INFLAMMATORY RESPONSE SYNDROME 
(SIRS), SEPSIS AND SEPTIC SHOCK IN HOSPITALIZED 
PATIENTS WITH FEVER 
A.W.J. Bossink, A.B.J Groeneveld, C.E. Hack, L.G. 
Thijs 
Medical Intensive Care Unit, Academisch Ziekenhuis 
Vrije Universiteit, ;~nsterdam, The Netherlands 

Objectives: To evaluate the development of SIRS, 
sepsis and septic shock in hospitalized patients with 
fever, a prospective study was performed on 300 
patients using previously defined criteria. 
Methods: 300 normotensive patients with fever (tempera- 
ture >38.0 ~ axillary), admitted to the Department of 
Internal Medicine were evaluated for the existence of 
SIRS during the first three days of the study and sepsis 
at inclusion. During a follow-up period of 7 days the 
patients were daily evaluated for the development of 
sepsis or septic shock. 
Results: Most patients (69%) had or developed SIRS within 
the first three days, 16 patients (5%) did not. Sepsis 
was present in 25% at inclusion. In patients with SIRS, 
76% did not progress to sepsis or septic shock, 24% 
progressed to sepsis (mean interval 2.55 • 1.97 days), 
and 1 patient (<1%) directly progressed from SIRS to 
septic shock. In patients with sepsis, 17% progressed 
to septic shock (mean interval 2.08 • 1.56 days). Sepsis 
was preceded by SIRS in 40%. Septic shock was preceded 
by sepsis in 92% and by SIRS in 8%. 
Conclusions: 94% of patients with fever in an internal 
medicine department develop SIRS, or sepsis. Furthermore, 
progression from SIRS to Sepsis or septic shock is poorly 
predicted by fever or SIRS. Nevertheless, all patients 
with septic shock were preceded bySIRS or sepsis. Taken 
together, this may indicate a severity hierarchy of 
the syndromes. However, fever, SIRS and sepsis are 
relatively poor indicators of development of septic 
shock. This supports further research on additional 
predictors of septic shock. 

DIFFERENTIAL DIAGNOSIS FOR THE ETIOIXX~Y OF SHOCK: ARE 
BLOOD NITRATE ~ USEFHL ? 
D. Tagan, Ph Eekcrt, J. Dominguez, M. Marker  *, 
M.D. Schaller, C. Perret 

Intensive Care Service, Department of Medicine, Laboratoire de 
Chimle Cllnique *, University Hospital, 1011- Lausanne, 
Switzerland. 

It is  somet imes  difficult to assert  the etiology of a s h o c k  state at the 
bedside. In septic shock, endogenous  production of Nitric Oxyde 
(NO) is increased, which is not the case in cardiogenic shock. NO is 
transformed to nitrite, then to a final stable product: i.e. nitrate. 
Oblectives: to evaluate if the blood level of nitrate could  help to 
determine if shock is cardiogenic or septic. 
Method: In 14 pat ients  hospitalized for severe shock, blood w a s  
drawn on  a d m i s s i o n  to determine nitrates  and ni t r i tes  by a 
spectrophotometric method. The etiology of shock (7 cardiogenlc 
and 7 septic) was  confirmed by hemodynamic study, microbiology 
and follow-up. 
Results: ( Mean _+ SD, extremes between parentheses) 

Cardiogenic 

MBP mmHg 6 6 +  I0  (53-79) 
CI l / m i n / m 2  2.3 i-0.6 (1.7-3.4) 
SVR dynes.sec/cm5 990 • (610-1600) 
DAVe2 (ml/1} 56 + 17 (42-78} 
Nitrates ~M 43 • 33(0-96] 
Nitrites ~M 1.1 + 0.5 [0.6-2. I) 

MBP = mean blood pressure 
CI = cardiac index 
SVR = systemic vascular resistances 

Septic P 

63 + 14 (52-88) NS 
4.7+ 1.3 (2.7-7.2) <0 .01  
54ai2oo (3oo-79o) <O.Ol 
31 + 6 (22-38) < 0 . 0 5  
246+  179(132-636) <O.01 
2.2 + 1.4 (0.8-4.6) N S  

In compar i son  with  pat ients  in cardiogenic  shock,  pat ients  in  
septic s h o c k  exhibited significantly higher  blood nitrate levels. 
There w a s  no difference between the two groups of patients in blood 
nitrite levels. 
Conclusion: In pat ients  presenting with severe shock, for which  
cardiogenic or septic etiology is  not  obvious, blood nitrate levels 
could be useful .  This  test  i s  technical ly easy  and could  be  done 
before the ins taumt ion  of an invasive hemodynamic  monitoring. 



A P P L I C A T I O N  O F  SODIUM HYPOCHLORITE F OR 
PREVENTION AND TRATMENT OF BRONCHOPULMONARY 

COMPLICATIONS 1N PATIENTS IN THE S E T I ~ G  OF THE 
INTENSIVE CARE UNIT 

B.M.Manuylov, V.B.Skobelsky (Moscow) 

In recent  years sodium hypochlor i te  (SH) has  been 
successfully used to  eliminate pyo-sept ic  complicat ions.  Moreover ,  
the mechan i sm o f  the SH effect on  the immune  system has  no t  
been sufficiently studied.  The a im of  the present invest igat ion was  
to  s tudy  the mechan i sm o f  SH effect in i n f l a m m a t o r y  
p u l m o n a r y  diseases. 20 pat ients  with double  p n e u m o n i a  were 
subjected to the evaluat ion.  SH in the concent ra t ion  o f  600 mg/l  in 
the  vo lume o f  400-800 m1/24 hours  was  adminis tered by  d rop  
infusion into the central  vein. To evaluate one o f  the  defence 
systems the leukocytes activity b y  the chemoluminescence 
technique was studied.  In all the pat ients  baseline seconda ry  
immunodef ic iency  which was indicated by  the decrease in the 
luminescence level was  established. Even 1 h o u r  af ter  the  S H  
admin i s t ra t ion  the  leukocytes act ivat ion exp- ressed by  the 
enhancement  o f  their  chemoluminescence 0.5-5 t imes was  
observed.  This  suppor t s  the avai lable f indings tha t  accumula t ion  
a n d  l iberat ion o f  the oxygen active fo rms  ( O L ' O H ,  '02,  H202) are 
accompan ied  b y  the  increased phagocytos is ,  i,e. the signs o f  "the 
o x y d a t i o n  explosion" testify to  the favourab le  SH effect o n  the 
course o f  in f l ammat ion  processes. The  use o f  SH permi t ted  to 
decrease the percentage  o f  lethali ty in double  p n e u m o n i a  b y  15% 
in the intens ive  care unit  over  the year .  

A t  the same  time, excess ive  act ivat ion  o f  free radical  oxygen 
m a y  be  a d a m a g i n g  factor .  Therefore ,  precise  individual  con t ro l  
over  the  choice of  concentrat ion ,  d o s a g e  and  the p r e p a r a t i o n  
admin i s tra t ion  rate  is required.  
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P r o s p e c t i v e ,  double -b l ind ,  p lacebo -contro l l ed ,  trial o f  A T I I I  subst i tut ion  in 

sepsis  

R. A.  Balk,  C. Bedros ian ,  L. McCormick ,  J. B a u g h m a n ,  B. Eisele, H . O .  Kei- 
necke,  R .C .  Bone,  Sections of P u l m o n a r y  and  Critical Care  Medicine,  
Rush-Presbyter ian-St .  Luke ' s  Medical  Center ,  Chicago,  IL, U S A  and  
Behr ingwerke ,  Marburg ,  F R G  

Objective: Pilot s tudy to evalua te  the efficacy and  safety of ATI I I  subst im- 
t ion the rapy  in pat ients  with sepsis. Eff icacy assessed using change  in mor-  
tali ty or  o rgan  fai lure/dysfunct ion.  

Methods: A d u l t  pat ients  mee t ing  a defini t ion of  sepsis and  cared  for  in a 
ter t iary  care  academic  medica l  center  in Chicago  were  ident if ied and  pro-  
spectively r a n d o m i e d  to receive ei ther  ATI I I  (Kybern in  P) or  p lacebo  in a 
double-bl ind  t r ea tmen t  protocol .  All  o the r  t he r apy  and  pa t ient  manage -  
men t  were  u n d e r  the direct ion of the pa t ien t ' s  a t t end ing  physician.  All  pa-  
t ient 's  were  fol lowed for  28 days and  the o rgan  dysfunct ion/fa i lure  were  
scored using publ ished scoring systems ( Jordan  et al Crit. Care  Med.  1987, 
Goris  et al Arch .  Surg. 1985, Kuaus  et al Ann .  Surg. 1985). 

Results: 34 pat ients  were  enrol led,  20 females  and  14 males. 65 % of the  
pa t ien ts  were  hypotens ive  at the t ime of enrol lment .  The med ian  
A P A C H E  II score for  the ATI I I  g roup  was 21.5 ( range  2-29)  and  17.0 
( range  6-31) for  the  p lacebo  g roup  at  s tudy ent ry  (NS). The ATI I I  % activ- 
i ty at en t ry  was 75.8 + 18.0 % for the A T I I I  g roup  and  78.1 + 16.8 % for the 
p lacebo g roup  (NS) (nl > 75 % activity). There  were  no  significant differen- 
ces be tween  the o rgan  failure scores be tween  the  two groups,  however  
there  a p p e a r e d  to be  a t r end  t oward  g rea te r  dysfunct ion  in the ATI I I  
group.  The overal l  mor ta l i ty  ra re  was 17.6 % with a 22.2 % mor ta l i ty  ra re  in 
the ATI I I  g roup  and  a 12.5 % mor ta l i ty  ra te  in the p lacebo  g roup  (NS). No  
safety issues were  identified. 

Conclusion: ATII I  infusions were  safe in septic patients.  Eff icacy was no t  
demons t r a t ed  in this s tudy possibly re la ted  to the smal ler  n u m b e r  of pa-  
tients s tudied,  the  low overal l  mor ta l i ty  rate,  and  possibly some inequali t ies  
re la ted  to the r andomiza t ion  process. 

CONTINOUS 4RT]~RIOVENOUS HAEMOFILTRATION (CAVH) AND 
THE TREATMENT OF ADULT DISTRESS RESPIRATORY SINDROME 

(ARDS) IN SEPTIC PATIENTS. 

E. Laftlentet A. NLariltho; ..L B~lttolo; L Malting; L. Lelnos; J. Phla; P. Figuekedo. 
Geltera[ Intel|s|ve Care Ulflt - S" Oliveir a Hospital - Gmthlarites 
PORTUGAL 
Objectives: Evaluate the d~ca~-3' of CAVH in septics patients with ARDS and multiorganic 
disftalction. 
Material and Methods: .All Ihe pati~aits with sq~sis and multiorganic di..runction, 
con~,lie.ated with ARDS, were sabnfited to CAIIV, .a21 were v~lfil.Xed with mu.scular relaxants 
told sedminn with propofoL ~e  thennodthfitLea~ haemodyuamin ~,ahtatic~ t~sing a Sx~*m-Ganz 
Comdyn| e~xthet er and the CAVE it* f~mural vc, il*s Gambro FH66 Kit@ was us~xl ill all of them. 
We analisc in g<a~eral the age and sex, SAPSII, stay, ada~ssion diagnosis. PaO2/FiO2, cardiac 
index (IC). medima blood pressure (PAivl), pulmon~- s~ edge pressure (PAWP), sk~t~nic vasc~llar 
r~iste, ces (SVR), V02. D(12, 02 tecid~llar o,~ratic~l (OER) a~d ha~anofi/tratit~ time. The 
~alltat{oa wa.~ d(mc in thredo phase: Phase 1 [x~bre the CAVH, phase 2 .after 12 h with 
dobutamil~e and CAVH, and pha~ 3 atier ~ding CAVIl, We cx~asider two patir groups: the 
survived (S) mad no-survived (NS). We anali.md and eomlmred them. 

)Imse 1 hase 2 )base 3 Results: 
nffil2 S 
MAP 103.8.+3,5 
CWP 16.S~L9 
PA%VP 15.2-+2,6 
IC 7.5~2.2 
VO2 191• 
1)02 834-+.267 
OER 32.5&7.8 
PaO2/FiO2 141• 
UF/Ii 
CAVIl 
(hours) 

NS S NS S NS 
91• 96.8~-27 9 l:V21 9 ~  g2:~13 
14.7• 12.1• 12.2-+-3.7 15.~.5 10.7• 
16.4~L3 14.6• 13.7~4~4 17:bJl.S 13.5:t:7.2 
7-+-3 6.9a:1.9 6:V2.S 7.7=s 5.7:V2 
223:~87 208~7 147d:18 240"~0  186:~29 
851~345 760:~267 669~:174 10~d9:~267 733+.244 
23.7• 26.6-~k2 24.5~:7.1 22.1::3.2 27.2• 
l19~fa2 231• 16S~18 231~80 24f~74 

88f~196 794• 
S9.6:L23 180• 

Colldusions:Wha~ we met the Shomaeker objectiv% the mortality and the pro~os[s were 
I~ttc*. Those criteria were obtained with file tradititmal t~ctor likr doht~mme, hut C.~VH ~,as 
ca1 in~aertam measure. They ac~s sMxergically in the optimizatic~l of the fell vmtrictdar work 
index, tad fimdameatally CAVH seox~s to have an impo.aat role in the better respiratory 
ev-altmtioa, leaving yet the possibility to coltrol the flui& r Althou~l eomproved it's not 
aec~pt~xl file importmlce h* the diminution, of the sepsis modiat~lrs llke FNT and IL-6 with 
h~wmotiltrafi(al, stopphlg the evolution to nmltiorganic failure mid de~easethe mortality. With 
ours clhlicals results, we could saythat CAVII in multiol~atlie disfut~oa septic patieats, se~r~ 
to be an c4Xilna] supoa or troatmeat maesure. 

POTENTIATION OF LIPOPOLYSACCHARIDE (LPS)-INDUCED NITRIC 

OXIDE (NO) Sk'NTHESIS BY SERUM IN CULTURED AORTIC SMOOTH 

MUSCLE CELLS. 

J. G~I MD, I. $chmidt MD, N. Marczin MD, M. Tekeres MD. 
Dept. of Anaesthesia and Intensive Therapy, Medical 
University of Prcs, P~csf Hungary. 

Objectives: Since some biological effects of bacterial 
endotoxin require an interaction between the LPS 
molecule and a serum factor(s), we hypothesized that 
LPS-induced NO production and cGMP accumulation in 
vascular smooth muscle cells (VSMC), a mechanism 
~thought to underlie cardiovascular collapse associated 
with septic shock, is modulated by serum factor(s). 
Methods: Cultured VSMC from rat aorta were challenged 
with E. Coli LPS for 4-6 hours either in the presence 
or absence of fetal calf serum (FBS), and NO production 
was monitored by radioimmunoassay determination of cGMP 
content of HCI extracts. 
Results: In the absence of serum, 1O00 ng/ml LPS was 
required to increase cGMP levels, whereas the presence 
of 10 % FBS shifted the LPS concentration curve i00 
times to the left. Similarly to FBS, human serum also 
potentiated LPS-induced cGMP accumulation. In contrast 
to LPS, serum had no effect on cGMP accumulation 
elicited by sodium nitroprusside, a NO releasing agent, 
suggesting that the sensitivity of VSMC to generate 
cGMP in response to exogenous NO is not modulated by 
serum. Heat inactivation (>80 ~ 30 min) but not 
removal of small molecules (<10,000 D) from the serum 
by dialysis, reduced the potentiation of cGMP 
accumulation by serum. Time course studied indicated 
that serum is required within the first 120 min of LPS 
exposure to increase cGMP levels. To investigate 
whether the effect of serum is specific for LPS, we 
treated the cells with increasing concentration of 

interleukin 1-~ (IL-I). 10% FBS shifted the IL-I- 
induced cGMP responses five times to the left. 
Conclusions: Our study suggests that lower 
concentrations of E. Cell LPS and IL-I require a heat 
labile macromolecule in the serum in order to elicit NO 
production. This factor is present in the human serum 
and it may play a potentially important role during NO 
synthesis induction in VSMC. 
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HAEMOFILTRATION IN THE TREATMENT Ot~ SEPTIC SHOCK 
A. Madnho, E. Lafumte, A. Bfittolo, A. Silva, E. Freire e A. paes Cardoso 
Servigo de Cuidados 5atensivos - Hospital Oeral de St ~ Antdmio 
UCIP - Hospital S' da Oliveira - Ommar~es 

Objectives: asses the influ~ce of haemoffl~atim (EF) in the respirato~ ffmc'datl aad 
haemodinamic status in septic shock without oligltrin. 

Methods: 3 patients with septic shock were gabmitted to "ze~o-balemced" mterioveaous 
haemoffltrafion. Chmages in respiratory ftmctim ~d haemodinamie status with HI; wexe determined 
by examined PaO2/FiO2 (PF), CO, CI, PCWP, LVSWI md necessity of vasopressor SUlrpOn. 

Results: 
Patimt Age ~dicatic~a Prima 3, disease Ha z UF/h Outcc~le 
1 65 ARDS/septicshock Legionellapnetmac~ia 3 days l100,66mlth Survived 
2 37 ARDS/septic shock Legic~ellapneumonia 4 days 980,13 ml/h Died 
3 72 Septic shoe Peaitonitis 4 days 1268,24 ml/h Sm'v/ved 

In the 3 padmts we obtained belie* results of respiratory ftmction ~d haemodinamics status a~er 
t~, demclastrated by (average vatues): 
Phase 1 (before CAVIl): PF= 72,9, CO= 9,5, CI= 5,1, PCWP- 17,7 LVSWI= 25, dopamm~ 22,3 
pgJKg/min, dobutamin~ 10,9pg/Kg/min, norepinephrine= 1,5btg/Kg/min. 
Phase 2 (after CAVH) PF= 164,9, CO- 10,6, CI= 6, PCWP=- 16,7, LVSWI= 57,4, dopamin~ 2,3 
gg/K g/rain, dobut amine= 7,8~g/Kg/mka, norepinephrin~ 0,4btg/Kg/mm. 

Conclusions: Human septic shock requires early and sim, dtaaeous app]inatim of diffe~at 
therapeutic approaches to cotmt e~act the dynamics of this life4hreatming illness aad to improve the 
still high mortality rate. 

The most substaatiat result of this study was that the process of HF ultrafiltratim in sept m shock had 
a favourable influence on hae~nodmamics mid respiratory famstic~t .. 

The results obtained from this study are merely meouraging, although future research, with 
prospective clinical trials must be made, to substantiate the view that this new treatmeat modalkty is 
ofprovm value in the thespy of septic shock. 

ACQUISITION AND OUTCOME OF METHICILLIN 
RESISTANT STAPHYLOCOCCUSAUREUS RACTEREMIA 
IN AN INTENSIVE CARE UNIT 
J. Tavoro. A. Legras, P.-F. Dequin, B. Cattier, D. Perrotin. 
ICU, Bretonneau University Hospital, 37044 Tours Cedex, 
France. 

Objective: To evaluate the factors of acquisition and the 
outcome of methicillin resistant Staphylococcus aureus 
(MRSA) bacteremia in an intensive care unit (ICU). 
Methods: All patients in which bacterermia due to 
staphylococcus aureus developed >72 hours following 
admission to our ICU, during a 10 year period ( january 83 
through january 94) were reviewed. 30 patients (pts) were 
included, mean age 68,1y (SD 13,1), SAPS 2 35,9 (SD 
11,1), Mac Cabe (1 and 2) 53%, mortality directly due to 
sepsis 30%. 16 pts had MRSA bacteremia and 14 
methicillin susceptible Staph. aureus (MSSA). Both groups 
were compared using the chi square (with correction of 
Yates), Fisher's exact, student's t or Wilcoxon test. 
Results: There was no statistically significant difference 
between MRSSA and MSSA regarding at age (71,8+ 4,8 vs 
63,9+ 1,8), SAPS2 (33,6+6,6 vs 38,2+14,1), use of 
vancomycin (94% vs 71%), mechanical ventilation (94% vs 
100%), number of days (d) before the drawing of the first 
positive blood culture (median 20 d, range 7-150 d vs 
median 30 d, range 7-120 d). More MRSA than MSSA pts 
had previous use of nonsteroidal anti-inflammatory drugs 
(NSAID) (25 % vs 0% p<0,001), central venous catheter 
infection due to Staph.aureus (62,5% vs 14% p<0,01), but 
previous use of antibiotics was not significantly different 
(37,5% vs 21%). The outcome of the bacteremic pts was 
not statistically different: SAPS 2 at the first day of 
bacteremia (33,6+_.7,2 vs 40,7+14,5), severe sepsis and 
septic shock (31% vs 28%), persistence of the bacteremia 
(43% vs 78%), mortality directly due to bacteremia (25% vs 
45%). 
Conclusion: Previous use of NSAID, infection of venous 
central catheter are more frequently associated with MRSA 
bacteremia. Thus, similar to others studies (Hershow Infect 
Control Hosp Epidemio11992;13:587-593), these results do 
not indicate that MRSA is associated with increased 
virulence. 

NOSOCOMIAL INFECTION - A FACTOR OF PRIORITY 
FORMATION OF M U L T I P L E  ORGAN FAILURE IN SEPSIS. 

V.P.Shano,MD,PhD, A.N.Nesterenko,PhD, T.V.Dzhodzhua 
Dept. of Anaesthesiology & Reanimatology, Donetsk State Medical 
University. Donetsk.U KRAINE. 

Objectives: To closer definition of MOSF formation mechanismes in 
nosocomial sepsis (NS) the complex clinicobiochemical, microbiological, 
immunological, functional exaroination of 62 cases with NS had been done. 
Methods: Examination of cellular and humoral immunity, nonspecific 
immunologic reactivity, systemic and hepatic circulation, microbiological 
examination of blood,electro- and echocardiography, sonography and 
computer tomography of chest and abdomen organs were obligatory. Autopsy 
findings of 5 dead cases had been analized. 
Results: In 45 cases (72,6%) opportunistic pathogen microscopic flora 
( Staphylococcus anreus,Staphylococcus epidermidis, Staphylococcus sapro- 
phyticus) had been found out in blood inoculations. In 36 cases (58%) side 
by side with destructive process in lungs the bacterial endo- and myocarditis 
with blood circulation failure had been determined.In 21 cases (34%) 
simultanious lesion of three organs (heart , lungs,l iver) had been found. 
Morphologic examinations of 5 dead cases (8%) internal revealed 
i n v o l v e m e n t  of t hem in M O S F - s y n d r o m e . H y p e r p l a s i a  of 
adenohypophysis;sclerosis of adrenal glands cortical layer;perivascular 
brain oedema,paralysis of brain capillaries and plasmorrhagia, cerebral 
thrombosis and cerebral abscess,necrobiosis of epithelium tubules of the 
kidney,pletora of hepar, fatty and granular degeneration of hepatocytes had 
been found.Atrophy of white pulp and hyperplasia of red pulp, supress of 
lymphoid tissue, plethora and formation of infarctious had been found in 
spleen. Mentioned changes in spleen were indispensable in NS. 
Conclusion: In NS spleen can not secure i t  functions to support and 
appropr ia te  de tox ica t ion  po tenc ia l  of o r g a n i s m , e l i m i n a t i o n  of 
microbes,toxines,antoallergenes. Insolvency of immunological l ink of 
antimicrobic defence is the start ing mechanism of MOSF developmentin 
NS. 

3UT OXYGENATION IN ENDOTOXEMIC PIGS DURING SHOCK AND 
~,ESUSCITATION : Effects of fluid loading and dobutamine, 
%Neviere, JL. Chagnon, B. Vallet, D. Mathieu, N Lebleu, F. Wattel 
]ept of Intensive Care, Hop Calmette, Lille, France 

~everal studies have described tiypoperfusion of intestine during sepsis. 
4owever, it is unknow whether the mesenteric blood flow is associated with 
nucosal hypoperfusion. Additionally, the effects of resuscitation on the 
ntestinal microcirculation remain controversial. 
3bjectives : to describe the effects of endotoxin in a porcine model during 
~hock and resuscitation. 
~ethods : Ten pigs (30 kg) were anesthetized and instrumented for 

"neasurement of cardiovascular variables. Gastric and gut oxygenation 
vere assessed by intra-mucosal pH and microvascular laser Doppler 
lowmetry. After baseline data collection, a 30 minute intravenous infusion 
)f Escherichia colt (serotype 34H4113, Sigma, St. Louis, MO) was begun 
~t a rate of 150 pg/kg. An infusion of either saline at 1.7 ml/kg/min (Group 
; n=5) or saline and dobutamine at a rate of 5 pg/kg/min (Group II; n=5) 
vas begun 30 mn after the end of the endotoxin infusion. 
tesults : 

TO Td0 1120 T180 ~ fl0w 

Fluid Ioadin,q alone 

120 
lob 

. . . . . .  I 

Fluid and dobutamine 
Mean arterial pressure (PAM) and cardiac output (Qtot) were maintained 
in the two groups. Microvascular blood flow of gastdc and gut mucosa 
were decreased in the saline group whereas it were restored in the saline 
plus dobutamine group. Gastric and gut intra-mucosal pH (pHi) decreased 
in the two groups at the end of the endotoxin infusion but was not restored 
by either saline or saline plus dobutamine infusion. 
Conclusion : Our data indicate that microvascular alterations are 
important factors in regulation of mucosal hypoperfusion during 
endotoxemia. 



EFFECT OF CONTINUOUS VENt-VENOUS HEMOFILTRATION 
(CVVH) ON SEPSIS 
Sfyras D, K Perreas, E Douzinas, K Spanou, M Pitaridis and C Roussos 
Critical Care Dpt, Evangelismos Hosp., Athens Univ, School of  Medicine. 
Obiectives: Much controversy exists concerning the beneficial effects of 
CVVH on sepsis. We studied the effects of  CVVH application on septic 
patients with reference to the following parameters: i) survival rate ii) 
cytokines' removal and iii) timing of  C W H  onset. 
Methods: 20 patients with sepsis (criteria according to ACCP/SCCM, 1992) 
underwent CVVH as soon as they developed renal failure or dysfunction 
(urinary output<250 ml/8h, Cr>2.5 mg/dl and BUN>60 mgd'dl ). Specimens 
were collected: Blood samples before CVVH and therafter both blood and 
ultrafiltrate (UF) samples on 24, 48 and 72 hours. Cytokines TNFa, I1-1 
and II-6 were measured by the immunoassay method in all specimens (UF 
and plasma - P) and sieving coefficient ([UF]/[P]) and 24 h solute mass 
transfer of TNF and I1-6 were calculated (V24 h x [UF]). The APACHE II 
score before CVVH onset, the duration of ICU stay and the timing of 
C W H  application related to the sepsis onset in days (TA) were 
recorded.With respect the mortality two groups were formed, i.e. Group A 
(survivors) and Group B (non-survivors). The morbidity period in days of 
those septic patients who died in the past year and were not subjected to 
C W H  (Group C) was compared to that of  group B. 
Results: Group A included 8 pts and group B 12 pts with mean+SD age (65 
_+19 vs 64_+9, NS) and APACHE scores(24_+2 vs 24-+2.2, NS). The mean TA-+ 
SD was 3.6+2 vs 10-+6, p<0.05. The mean_+SE morbidity period of Group B 
vs Group C was 20_+4 vs 8_+0.8 p<0.05. The mean values of  cytokines are 
presented in the following figures. The sieving coefficient for TNF was 0.2 
and for I1-6 was 0.25. The solute mass tranfer was 6-fold the actual plasma 
content at a given time. 

TNF~ 

: . 

o 

Conclusions: i) early application of CVVH seems to favourably affect the 
outcome of  septic patients, ii) cytokine plasma levels do not decrease 
although cytokine removal is substantial, iii) it seems that C W H  
application in sepsis of  any stage helps to buy time for further treatment.  

SIGNIFICANCE OF OXYMETRIC PAR-MMETRES IN TISUE HYPOXIA 
DETECTON IN EARLY STAGE OF SEPTIC SHOCK 

V.Bumba~irevid, D.Vu~kovid, V.Bukumirovid, Z.Jankovi~, 
M.Ze~evid, S.Stankov, D.Marinkovid, J.Pantid 

Emergency centre KCS, Belgrade, Yugoslavia 

The most commonly monitored variables in shock stages 
iDclude : arterial pressure, heart rate, central 
venous pressure, pulmonary artery wedge pressure and 
cardiac index. With vigorous therapy it is possible to 
bring these values back into the normal range in both 
survivors and nonsurvivors. Therapeutic goal in septic 
shock stages is to maximize the values of cardiac 
index, 02 delivery (DO2) and 02 consumption (C02). 

Objectives: The main purpose of this article is to 
determine the relationship betwee~ 02 delivery an 02 
consumption as a sign of hypoxia. 

Results: Fifteen patitents with septic shock were 
treated with intention to maximize the value of CI,D02 
and V02. We compared the levels of these parameters 
between the survivors and nonsurvivors and found no 
significant differences after 24 hours. 

Conclusions: High levels of DO2 and V02 may not 
guarantee against tissue hypoxia in early stage of 
septic shock. 
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ANALYSIS OF BURN SEPSIS IN DEPARTMENT OF PLASTIC 
AND RECONSTRUCTIVE SURGERY, NOVI SAD, YUGOSLA%qA 

ZJar~iic, Dj Janjic, Lj.Gvozdenovic, A.Komareevic. T.Petrovic, &Marjanovic, 
INSTITUTE OF SURGERY, Novi Sad, Yugoslavia 

Objectives: Evaluation and mutual comparison of clinical signs, laboratory 
data and microbiological monitoring in the patients with burn sepsis. 

Method: Retrospective analysis of the recorded data of all burn patients 
treated in our Department between January 1989 and December 1994. 
Specially attentions were given to data considering wound infection, 
positive haemocultures, positive urinocultures and characteristics of septic 
state. 

Results: Out of 372 patient there were 324 (87,09~) adults and 48 (12,9(3~) 
children. Almost two thirds of the patients (238 - 63,97~) were males. The 
predominantly cause (68,759~) of children's burns was scalding b~Y hot liquids 
and flame burns ~63,97~) in adult patients. The most frequdntly species 
isolated from surface swat~ were Pseudomonas aeruginosa (64"1796 in adult 
patients) and Staphyloccocus epidermidis (78,57% in children). In only five 
patients (1,349~ 1 the haenmcultures were positive - Pseudomonas aeruginosa 
was isolated in three and Staphyloccocus aureus in two patients. Urine 
infection was diagnosed in 6,72% of all patients. The treatment protocol 
included use of Imipenem and polyvalent Pseudomonas vaccine again~ 
Pseudomonas aeruginosa and Vancomycin and aminoglycosides against 
Staphylococcus aureus. Total mortality rate in this group of burned patients 
was 6,98~, but the mortality rate caused of sepsis was low (I 34%). 

Conclusions: Early detection of any signs of wound infection and symptoms 
of septic state is a foundation for prevention and treatment of burn sepsis. 
The burn sepsis could be reliable detected by continuously monitoring the 
patient's status and by systematic microbacteriological monitoring of the 
burned patients. 

NORADRENALINE DOES NOT ALTER SPLANCHNIC BLOOD FLOW IN 
HYPERDYNAMIC VASOPLEGIC SEPTIC SHOCK 

P.F. Laterre, P. Goffette, J. Roeseler, J.P, Fauville, A. Poncelet, P. Lonneux, 
M.S. l~eynaert. 
Dept. of  Intensive Care, St. Luc Univ. Hospital, Brussels, Belgium. 

Splanchnic ischemia is described as a common feature of  septic shock and could 
determine the development of MSOF. Therapy such as noradrenaline (NA) aiming 
at improving blood pressure is expected to worsen splanchnic ischemia by its 
vasoconstrictive effect and subsequent reduction in intestinal blood flow. 
Ob[ective: Evaluate the effect of NA on splanchnic blood flow. 
Material and method : In a patient admitted for variceal bleeding, ARDS and 
sepsis with positive blood culture, a fiberoptie catheter was positionned in the 
portal vein after recanalisation of its portosystemic stent shunt. Blood pressure 
(BP-mmHg), CI, SVR, DO 2 (Vigilance ~ Baxter), V02 (Indirect colorimetry), 
arterial, mixed venous and portal vein blood gases, pHi were determined before 
(TO) and during (T1) NA infusion (0,1 to 0,19 hcg/Kg/min.). Changes in 
splanchnic flow were assessed by changes in portal oxygen saturation (SP02) and 
arterio-portal oxygen saturation gradient (SaO, - SPOe). 
Results : 5 tests were performed in this patient. Data qre expressed in mean + 
SD and given in table l. 

DO2 V02 Lactate pHi SPO~ SaO?- 
rnllminlm ~ mllminlm" mmolll % SPO z 

TO 689+_.47 161,9+_.6,5 1,08+_.0,28 7,37+0,15 80,9+4,1 11,9+3,6 

T1 780+_.82 168+_.2.8 1,06+0,2 7 , 4 + 0 2 3  84,6+4,5 9,1+ 3,7 

p. <0,05 <0.05 N.S. N.S. <0,05 <0,05 

For all 5 tests, NA infusion induced an increase in BP (67+_.6,8 vs 96+_.4,6 mm 
Hg), CI (5388+__424 vs 5786+_.566 ml/min./m 2) and SVR (471+75 vs 643+92 
dyn.cm -5) at TO and T1 respectively (p<O,05). DO 2 and VO 2 significantly 
increased after NA. Lactate and pHi were not modified by NA. SPO 2 increased 
significantly whilst SaOz-SPO 2 gradient was reduced. 
Conclusion : Despite a peripheral vasoconstrictive response to NA demonstrated 
by an increase in BP and SVR, splanchnie blood flow was increased, as assessed 
by a rise in SPO z and a reduction in SaO2-SP02 gradient. In this type o f  
hyperdynamic vasoplegie shock, NA might not be deleterious for splanchnic blood 

flow. 
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PROGNOSTIC VALUES OF PLASMA 1I,-8 IN SEPTIC SHOCK (SS) AND 
SEVERE SEPSIS 

F. Thys, P.F. Laterre, ,LP. Pedgrim, Th. Dugernier, V. Delrue, Ph. Hantson, 
P. Mahieu, M.S. Reynaert. 
Dept. of Intensive Care, St. Luc Univ. Hospital, Brussels, Belgium. 

Aim of  the study : Prospective determination of plasma levels of TNFoJLI-b,  IL-6 
and IL8 in patients with SS and their correlation with the type of microorganism 
and outcome. 
Material and methods : In 19 patients (pts) with SS and severe sepsis, plasma 
levels of TNFtI, ILl-b, IL6 and IL8 were determined every 8 hours for 3 days and 
on day 7 after fulfilling the criteria of SS and severe sepsis. 
Results : In 9 pts, sepsis was caused by a Gram (-) microorganism, in 6 pts by 
a Gram (+) and in 4 pts no microorganism was identified. There were 12 
survivors (63%) (S) and 7 non-survivors (37%) (NS). Cytokines profiles and 
levels were not different between Gram (+) and Gram (-) sepsis. ILl-b levels 
were seldom elevated whatever the group studied. TNFot and IL-6 were 
significantly higher in NS than in S (table). 

NS 

S 

P 

TNF (pg/ml) IL6 (pg/ml) IL8 (pg/ml) 

J1 ,12 J3 J1 ,12 ,I3 J1 J2 J3 

333,8 210 128 103839 16335 5451 524 376 300 
+._376 +._226 +._102 +._158681 +._26771 +._10367 +._493 +._420 +._482 

77 43 30 3234 454 45 119 29 18 
+ 79 +,.49 +._20 +._6285 +.907 +52 +._203 +_29 +_.16 

<0,05 0,05 0,05 0,05 =0,05 0,07 <0,05 <0,01 <0,05 

For all determinations obtained, 1L8 was more significantly elevated in NS 
compared to S. 
Conclusion : In this study, cytokines levels and profiles are not influenced by the 
type of microorganisms. As expected, high levels of  TNFct and IL6 are observed 
in non survivors. High plasma level of IL8 also appear to be a good indicator 
of  poor outcome. 

The effects of  546C88 on left ventricular performance in patients with septic shock 

J.-L. Vincent, G. Colice, R. Grover, D. Zaccardelli, K. Guutupalli ,  D. Watson for the Wellcome In- 
ternational Septic Shock Study Group, Depar tment  of Pulmonary/Critical Care Medicine, Well- 
come Foundation Ltd., Beckenham, Kent, BR3 3BS, UK.  

Objective: To evaluate the effects on the nitric oxide synthase inhibitor L-N~ 
H C L  (546C88) on myocardial performance in human septic shock. 

Method: Septic shock was defined as severe sepsis with either persistent hypotension (mean ar- 
terial pressure; M A P < 7 0 m m H g )  or the requirement for a noradrenaline (NA) infu- 
sion >_ 0. i  ]tg/kg/min with a M A P  _< 9 0 m m H g .  Cardiovascular support was l imited to 
N A  _+ dobutamine (DB), 546C88 was administered for up to 8 h at a fixed dose-rate of either 1, 
2.5, 5, 10 or 20 mg/kg/h iv. During 546C88 infusion, N A  was to be reduced and if possible with- 
drawn, whilst maintaining M A P  above 70 m m H g  and the cardiac index (CI) as clinically appro- 
priate. Assessments were made at baseline (t = 0); at i h from the start of t reatment (t = 1); and 
at the end of t reatment  (t = 8) with 546C88. 

Results: median values (* assessment made at 8 h or when 546C88 discontinued). 

546C88 ~ m e  NA/DB rate CI SI PAOP S V R I  LVSWI 
mg/kg/h h ]xg/kg/min L/min/m 2 mL/m 2 m m H g  dyn.sec/cmS/m 2 g.m/m ~ 

1.0 0 0.78/11 4.34 41.6 14 1104 31.9 
(n = 6) 1 0.78/11 4.55 38.8 i4  1121 31.5 

8* 0.43/11 4.68 42.6 17 1169 32.7 

2.5 0 0.46/0 4.20 31.9 14 1296 28.6 
(n = 6) 1 0.32/0 3.56 29.6 16 1568 29.1 

8* 0.12/3 3.66 29.3 14 1401 26.5 

5.0 0 0.23/5 4.76 45.2 15 1126 32.2 
(n = 4) 1 0.24/5 3.90 39.1 15 1481 36.7 

8* 0.12/8 3.90 34.7 15 1323 28.3 

10 0 0.45/5 4.00 39.2 13 1590 41.4 
(n = 5) 1 0.34/10 3.30 32.7 12 1970 32.9 

8* 0.08/13 3.24 40.5 11 1726 38.0 

20 0 0.34/6 4.22 40.7 16 1238 33.0 
(n = 10) 1 0.24/6 3.17 33.3 17 2028 32.2 

8* 0.07/8 3.41 34.5 18 2176 41.2 

(SI - stroke index; PAOP - pulmonary artery occlusion pressure; SVRI  - systemic vascular resis- 
tance index; LVSWI - left ventricular stroke work index). 

Conclusions: 546C88 can restore systemic vascular tone in patients with septic shock enabling N A  
therapy to be reduced and/or removed. The CI tends to fall whilst LV performance is sustained 
over time. 546C88 is a novel vasoacfive agent for the treatment of septic shock, which is undergo- 
ing further clinical evaluation. 

INFLUENCE OF VOLUME LOADING AND CATHECOLAMINES ON 
SUSHEPATIC OXYGEN SATURATION (SHOe) IN SEPTIC SHOCK 

P.F. Laterre, F. Thys, E. Danse, J.P. Pelgrim, E. Florence, Z Roeseler, 
M.S. R eynaert. 
Dept, of  Intensive Care, St. Luc Univ, Hospital, Brussels, Belgium. 

Therapy aiming at improving blood pressure and cardiac index in septic shock 
(SS) might have deleterious effects on regional blood flow. 
Objectives : Compare the influence of  volume loading (VL), Dobutamine (Dobu) 
and Noradrenaline (NA) on sushepatic oxygen saturation (SHOe) and SVOe-SHO, 
gradient in treated SS. 
Material and methods : In patients with SS, CI (Thermodilution), DOe, SVO,. 
SHO,, SVOe-SHO e gradient and Lactate (L) were determined before (TO) and after 
(T1); VL, Dobu and NA. 
Results: In 5 patients with treated SS, 16 tests were performed (VL n=8; 
Dobu n=4; NA n=4). Results are expressed in mean + SD. 

sv02(%) SHOe(%) SVOz-SHO z 

VL Dobu NA VL Dobu NA VL Dobu NA 

TO 65,4 71 71 43,~ 51 60,9 22 20 lO,5 
+__s,o § +j +j 3 +_6 +_7,6 +._9 +...s ,s +~,9 

T1 69,2 70~ 73,2 50,1 57,6 54,7 19 13,2 18,4 
+5 +-5,7 +_.2,7 +...13 +-5,6 +._8,2 +10 +3,1 +._9 

p 0,08 N5 NS <0,05 <0,01 <0,05 NS <0,01 <0,05 

VL, Dobu and NA induced a significant increase in DO e [536+_149 at TO vs; 
620+_.135 ml/min/m e at T1 (p<O,05)] but without significant change in SVO e. 
SHO 2 was significantly increased after VL and Dobu, but significantly reduced 
after NA. SVO:SHO 2 gradient was not modified by VL, significantly reduced 
after Dobu and increased by NA. Lactate were not modified. 
Conclusions : In these patients with SS, despite similar changes in DO e and SVO e 
after VL, Dobu and NA, SHO~ and SVO:SHO e did not evolve similarly. 
Dobutamine seems to selectively increase splanchnic f low while NA reduces it. 
Regarding splanchnic blood flow, NA should be used with caution in septic shock. 

The cardiovascular effects of  546C88 in human septic shock 

R. Grover, D. Zaccardelli,  G. Colice, K. Guntupalli ,  D. Watson, J.-L. Vincent for the Wellcome In- 
ternational Septic Shock Study Group, Depar tment  of Pulmonary/Critical Care Medicine, Well- 
come Foundation Ltd., Beckenham, Kent, BR3 3BS, U K  

Objective: To evaluate the cardiovascular effects of the nitric oxide synthase inhibitor L-N~ 
thylarginine HC1 (546C88) in patients with septic shock. 

Method: Septic shock was defined as severe sepsis with either persistent hypotension (mean ar- 
terial pressure; M A P < 7 0  mmHg)  or the requirement  for a noradrenaline (NA) infu- 
sion ~> 0.1 ~g/kg/min with a M A P  _< 9 0 m m H g .  Cardiovascular support was limited to 
N A  + dobutamine (DB), 546C88 was administered for up to 8 h at a fixed dose-rate of either i ,  
2.5, 5, 10 or 20 mg/kg/h iv. During 546C88 infusion, N A  was to be reduced and if possible with- 
drawn, whilst maintaining M A P  above 70 m m H g  and the cardiac index (CI) as clinically appro- 
priate. Assessments were made at baseline (t = 0); at 1 h from the start of treatment (t = 1); and 
at the end of t reatment (t - 8) with 546C88. 

Results: median values (* assessment made at 8 h or when 546C88 discontinued) 

546C88 Time NA/DB rate M A P  H R  SI CI SVRI  
mg/kg/h h ug/kg/min m m H g  beatshnin mL/m 2 L/min/m 2 dyn.sec/cmS/m a 

1.0 0 0.78/11 70 119 42 4.34 1104 
(n - 6) 1 0.78111 81 111 39 4.55 1121 

8* 0.43/11 78 112 43 4.68 1169 

2.5 0 0.46/0 81 134 32 4.20 1296 
(n - 6) 1 0.32/0 87 123 30 3.56 1568 

8* 0.12/3 79 126 29 3.66 1401 

5.0 0 0.23/5 76 110 45 4.76 1126 
(n = 4) 1 0.24/5 83 105 39 3.90 1481 

8* 0.12/8 74 109 35 3.90 1323 

10 0 0.45/5 89 96 39 4.00 1590 
(n = 5) 1 0.34/10 91 91 33 3.30 1970 

8* 0.08/13 79 87 41 3.24 1726 

20 0 0.34/6 81 114 41 4.22 1238 
(n = 10) 1 0.24/6 83 106 33 3.17 2028 

8* 0.07/8 102 87 34 3.41 2176 

(SI stroke index; H R -  heart rate; S V R I -  systemic vascular resistance index). 

Conclusions: 546C88 is a novel vasoactive agent that can sustain M A P  in patients with septic 
shock, enabling N A  support  to he reduced and/or removed. There is a tendency for the CI to 
fall during treatment, which may be reflex in response to the increase in systemic vascular tone. 
546C88 is a promising new therapy for septic shock, which will now be evaluated in a rando- 
mised, placebo-controlled safety and efficacy study. 



Effects of 546C88 on selected indices of organ function in patienls wilh septic shock 

K. Guntupalli, R. Grovel R. Jells, G. Colice, D. Watson, J.-L. Vincent for the Wellcome International 
Septic Shock Study Group, Department of Pulmonary/Critical Care Medicine, Wellcome Founda- 
tion Ltd., Beckenham, Kent, BR3 3BS, UK 

Objective: To evaluate the acute effects of the nitric oxide synthase inhibitor L-N~ 
HC1 (546C88) on selected indices of organ function in patients with septic shock. 

Method: Septic shock was defined as severe sepsis with either persistent hypotension (mean arte- 
rial pressure; MAP < 70 mmHg) or the requirement for a noradrenaline (NA) infusion --> 0.1 [xg/kg/ 
min with a MAP _< 90 mmIrlg. Cardiovascular support was limited to NA + dobutamine. 546C88 
was given for up to 8 h at a fixed dose-rate of either 1, 2.5, 5,10 or 20 mg/kg/h iv. During 546C88 infu- 
sion, NA was to be reduced and if possible withdrawn, whilst maintaining MAP above 70 mmHg and 
the cardiac index (CI) as clinically appropriate. Indices of organ function were assessed at baseline 
(t = 0); at the end of treatment (t = 8); and 12 h after treatment (t = 20) with 546C88. 

Results.- median values (* assessment made at 8 h or when 546C88 discontinued). 

546C88 Time Bilirubin Creatinine Urine output Prothrombin Platelets Arterial Lactate 
mg/kg/h h pmol /L ~mol/L mL/h INR x lOg/L pH mmol/L 

~.0 0 26.5 121 41 1.49 96 7.31 2.60 
(n - 6) 8" 47.9 121 50 1.81 80 7.30 2.70 

20 715 104 40 1.84 74 7.31 2.25 

2.5 0 16.9 102 58 1.56 208 7.18 2.56 
(n - 6) 8* 14.5 124 42 1.63 171 7.25 3.10 

20 22.1 230 100 1.16 119 7.29 2.92 

5.0 0 101.8 156 36 2.80 64 7.43 5.00 
(n = 4) 8* 97.5 150 55 2.70 43 7.43 2.35 

20 79.5 175 123 2.60 37 7.42 2.10 

10 0 27.4 194 65 2.00 156 7.33 3.40 
(n = 5) 8* 26.0 265 109 2.00 116 7.32 1.73 

20 44.5 301 100 2.10 126 7.36 1.46 

20 0 22.4 159 75 1.60 96 7.33 4.06 
(n = 10) 8* 26.4 163 108 1.72 73 7.41 3.05 

20 23.7 180 83 1.46 91 7.41 4.50 

Conclusions: There was no appareut dose-dependent adverse effect on these indices of organ func- 
tion either during or after exposure to 546C88. The plmelet count tended to fall whilst creadnine ap- 
peared to increase over time in all dose cohorts. This novel and promising therapy for septic shock 
will now be evaluated in a randomised, placebo-controlled safety and efficacy sludy. 

$21 

Pharmacokinet ics  o f  546C88 in patients with septic shock preliminary results 

Z. Hussein, B. Jordan, C. Fook-Sheung, K. Guntupalli, D. Watson, J.-L. Vicnent for 
the Wellceme International Septic Shock Study Group, Depts. of Clinical Pharma- 
cology, Bioanalysis, & Pulmonary/Critical Care Medicine, Wellcome Foundation 
Ltd., Beckenham, Kent, BR3 3BS, UK 

Objective: To evaluate the pharmacokinetics of the nitric oxide synthase inhibitor 
L-N~ HC1 (546cg8) given by continuous infusion for 8 h in pa- 
tients with septic shock. 

Method: Septic shock was defined as severe sepsis with either persistent hypo- 
tension (mean arterial pressure; MAP < 70 mmHg) or the requirement for a nora- 
drenaline (NA) infusion --> 0.1 ~tg/kg/min with a MAP _< 90 mmHg. Cardiovascu- 
lar support was limited to NA • dobutamine. 546C88 was administered for up to 
8 h at a fixed dose-rate of either 1, 2.5, 5,10 or 20 mg/kg/h iv. Plasma was collected 
from each patient over a 24 h period and analysed for 546C88. Pharmacokinetic 
parameters were derived from plasma concentration-time profiles using non-com- 
partmental pharmacokinetic analysis. 

Results: The  table summarises the pharmacokinetic parameters (mean • SEM) 
for patients in each dose cohort that received a complete 8 h infusion of 546C88. 

Parameter 546C88 Infusion Rate (mg/kg/h) 

1.0 2.5 5.0 10 20 
(n = 5) (n = 5) (n = 4) (n = 4) (n = 5) 

Cma ~ (Ftg/mL) 2.3 + 0.5 6.4 • 0.8 25.7 • 3.8 54.0 + 5.0 131.7 _+ 13.2 

AUCo_~ 
(Ftg. h/mL) 18.2 _+ 3.7 45.6 _+ 6.2 307 • 19 476 _+ 62 1922 -+ 526 

CL (mL/h/kg) 498+77 470 • 60 314_+16 176+19 104 • 

V~s (mL/kg) 1233 _+ 403 1207 i 357 861 _+ 20 685 + 38 922 -+ 120 

t'/z (h) 3.5+0.8 1.8_+0.1 4.0+1.9 2.6• 7.1_+2.0 

(Cm~ - maximum plasma concentration; AUC - area under curve; CL - plasma 
clearance; V,, s - steady state volume of distribution; t'/2 - plasma elimination half- 
life). 

Conclusion: The pharmacokinetics of 546C88 in patients with septic shock are 
dose-independent at infusion rates up to 2.5 mg/kg/h. At higher rates, clearance 
of 546C88 decreases without any marked change in volume of distribution. 
546C88 metabolism may be partially saturable at dose-rates above 2.5 mg/kg/h. 

546C88 A T I ' E N U A T E S  T H E  F A L L  IN B L O O D  P R E S S U R E  

A N D  I M P R O V E S  S U R V I V A L  IN A C O N S C I O U S  

I N S T R U M E N T E D  M O U S E  M O D E L  OF E N D O T O X I N  S H O C K  

D.D. Re, e~, J.E. Monkhouse  and S. Moncada.  

Wel l come  Foundation Ltd., Beckenham,  Kent,  BR3 3BS, U.K. 

Obiectives: Invest igate  the effect  of  the N O  synthase inhibitor, L- 

Nt-methylarg in ine  HC1 (546C88) on the haemodynamics  and 

survival  rate in a conscious mouse  model  of  endotoxin shock. 

Methods: Female  CD-1 mice (25-35 g) were  instrumented under 

gaseous anaesthesia (isofluorane, 2%) and connected to a swivel 

tether system for continuous monitoring of  blood pressure and drug 

administration. 

Results: After  24 h recovery,  endotoxin administration (E. col• 

026:B6,  6-12.5 mgkg  -1 i.v.) e l e v a t e d  the  plasma concentration of  

nitrite/nitrate (NOx) and caused a progressive fall in mean  arterial 

pressure (MAP) from 101 + 5 to 59 + 4 m m H g  (n=5, P<0.05) at  12 

h, with a survival rate at  24 h, 48 h and 72 h of  80%, 40% and 20% 

respectively. 546C88 administered as a 24 h continuous infusion (3 

mgk g- t h  -t i.v., n=5), 4 h after endotoxin, inhibited the  e l e v a t i o n  of 

plasma NOx and attenuated the fall in M A P  from 105 + 2 to 70 + 3 

m m H g  (n=5) at 12 h, with an improved  survival rate at  24 h, 48 h 

and 72 h of  100%, 100% and 60% respectively. 

Conclusions: This study suggests that overproduct ion of  NO is 

involved in the hypotension and mortali ty characteristic of  septic 

shock. Inhibition of  NO synthase using 546C88 represents a novel 

and promising t reatment  for septic shock. 

MODERN ETIOLOGIC STRUCTURE OF LETHALITY IN 

GENERALISED FORM OF PYO-SEPTIC PATHOLOGY 

MASLOVA E. 

ROSTOV MEDICAL INSTITUTE,ROSTOV• 

Microbiological. investigation of material 

from 59 cadavers(38 children and 21 adults) 

dead from generalized mierode pathology was 

carried out in 1994,including 15 cases(llchild 

ren and 4 adults of septic pathology in combi- 

nation with cytomegaloviral infektion(CMVl). 

Generalized form of microbe pathology in combi 

,nation with CMVI were characterized by excre- 

tion of K.pmeumonia in children(22.7% of cultu 

res) as well as in adults(lO,4%). Cultures of 

E.coli(19,5%) and Candida(8,3%) were olso re- 

ceived from autopsy material of children;P.ae- 

ruginosa,unspored anaerobes,Proteus Sp.,S.au- 

reus,B.pneumonia were found in the few cases. 

In adults the spectrum of bacterioflora was mo~ 

re limited speaking about the number of speci- 

es and cultures. In generalized forms of bac- 

terial pyo-septic pathology a wider specific 

spectrum of causative agents was revealed usua 

fly with associations. E.coli and K.pneumonia 

played the leading role in children as well as 

in adults. In general,K.pneumonia(23,7%cultures) 

and common E.Coli(18,6%)prevailed according to 

the date of microbiological investigations of 

authopsy material in pyo-septfc pathology in 
1994. 
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EPIDEMIOLOGY OF SEPTIC SHOCK: WHO DOES SURVIVE ? 

CL. MUELLER E. HANISCH, S. WADE, M. BLrESSOW, B. AMELIZADEH, 
A. ENCKE 
Dept. of Surgery, University Hospital, J.W.Goethe- University, Frankfurt am Main~ 
Germany 

Objectives: .In spite of all clinical exertion sepsis is still the reason for high clinica! 
lethality. This study is characterizing the group of patients which survived a septi~ 
shock. 
Methods: During a period of 12 months all surgical patients on ICU were 
registrated prospectively, More than 270 parameters for each of them were 
documented'daily in a paradox file. 
Results (see table 1): 20 of 286 patients fulfilled the criterion of a septic shock (R. 
Bone, 1991 ), 11 of them died at the 2 lth day, while the surviving group of patients 
stayed almost 51 days at ICU. 

AGE Ventilation APACHE OP (n) Catecholamin 
(days) (first day) 

survival 
50,3 42,1 19 2,8 4,8 

non- survival 
61,3 20,5 28 3,8 1,7 

Natriumbicarbonate only was given to surviving patients. All other treatment was 
comparable to the other patients at the unit. 
Conclusion: In need to balance an acidosis with Natfiumbicarbonate within the 
scope of a septic shock it is equate with the death of a patient 

HEMODYNAMIC EFFECTS OF DIFFERENT HYDROXYETH%L 
STARCH SOLUTIONS (6% and 10%) 1N SEPTIC PATIENTS 
J Gomez MD, M Shahla MD. G Friedman MD, S Jankowski MD and JL 
Vincent MD, PhD. 
From the Dept. of Intensive Care. Erasme University Hospital. Brussels. 
Belgium. 

Obiectives: To compare the effects of 6 and 10% pentastarch solutions to a 
human albumin solution on oxygen delivery (DO2) in septic patients. 

Methods: This stud}, included 41 septic patients with fever (T > 38~ 
tachycardia flqR > 90/rain), tachypnea (RR > 20/min) or mechanical 
ventilation, leukocytosis (WBC>12000/mm 3) or leukopcnla 
(WBC<400()/mm 3) and a clinical source of infection, who required a fluid 
challenge. In each patient the pulmonary arterial occlusion pressure (PAOP) 
was < 12 mmHg. Patients were randomized to receive 400 ml of 4% albunun 
(N:I4), hydroxyethyl starch (HES - Mw200/D.S. 0.5) 6% (N:14) or t0% 
(N=I3); 33 patients were also treated with adrenergic agents. 

Results Cardiac index (C1) increased significantly only in 10% lIES (Table) 
Hemoglobin (Hb) decreased significantly at 40 min in the same group. There 
was not significant change in oxygen delivery ( DO2 ). 

Group Baseline 
CI Alb 3.7::1.3 
(l'min/m 2) HES 6% 3.9=0.9 

HES 10% 3.1• 
PAOP Alb 8.0• 
(mmH~) HES 6% 8,5• 

HES 10% 8.6• 
Hb Alb 10.1• 
(~dl) HES 6% 10,1• 

HES 10% 10.3:hl 5 
DO2I Alb 471• 
(ml/mirdm z) HE$ 6% 537• 

HES 10% 430:~I33 
(*p<0.05); ("p<0.002). 

40 rain 70 rain 100 min 160 min 
3,8~-L0 3.8• 3.6• 3 7~0.8 
4.0~0.8 4.2§ 4.0• 4.041.0 
3.7§ * 3.7• * 3.6:~1.1 3.5~-1.1 
11.t:-3.1 10.0§ 9.2~2,6 9.9~-3.2 
11.6§ I0.7• 9.8~2.7 10.9• 
12.5+4.8 i0.9~3.9 11.2+4.0 10.6+4.0 
9.4~1.4 9.3-~1.5 9.4• 9.5~1.5 
9 6~1.0 9.8• 9.4• 9.5~1.2 
8.9~1.2. 9.3• 9.1~1.1 9.7• 
466• 464• 445• 456• 
516~104 548• 509• 509=124 
444• 461~161 435-~145 463:~154 

Conclusion: Although all fluids proved to expand blood volume, on13 the 
10% HES solution significantly increased cardiac output in those septic 
patmnts. In view of the associated hemodiluting effect, colloid adminisWatmn 
does not significantly increase DO2 in critically ill septic patients. 

POLYNEUROPATHY OF THE CRITICALLY ILL PATIENT 
AFTER SEPTIC SHOCK: A PART OF MULTIPLE 
ORGAN FAILURE. 

M. Temper, J Haas, RP Bleichrodt, AJJ Woittiez 
Intensive Care Unit, Twenteborg Hospital, 7600 
SZ Almelo, The Netherlands 

Polyneuropathy of the critically ill (PCI ) 
is a well recognized complication, acquired 
in the course of severe illness. 
We undertook a prospective study, to estimate 
the severity, extension and time of onset of 
PCI in a selected group of 25 patient with 
established septic shock ( Bone's criteria ). 
All patients received inotropic circulatory 
support and were mechanically ventilated. 
None received relaxants or aminoglycosides. 
PCI was diagnose<by clinical investigation and 
by EMG, and repeated weekly ( axonal 
degeneration ). After 3 days ( day 1 = onset of 
septic shock ) in 68% of the patients PCI was 
demonstrable. After 14 days 80% of the 
patients had PCI. There was a strong 
correlation between PCI and other MOF and 
between PCI and encephalopathy ( EEG ). 
We conclude that I. PCI is a common 
complication after septic shock. 2. PCI 
develops early in the course of illness 
( 85% after 5 days ). 3. PCI can be considered 
as a part of MOF, suggesting a common 
pathogenesis. 

R E G I O N A L  A R T E R I O V E N O U S  D I F F E R E N C E S  IN PCO2  AND 
pH CAN R E F L E C T  C R I T I C A L  O R G A N  O X Y G E N  DEI , IVERY 
DURING E N D O T O X E M I A  
Haibo Zhang MD, PhD, Peter Rogiers MD, Daniel De Backer MD, 
Herbert Spapen MD, Panayotis Manikis MD, Denis Schmartz MD, 
Jean-Louis Vincent MD, PhD 

: Dept. o f  Intensive Care, Erasme University Hospital, Brussels, Belgium 
Objectives: We addressed two questions: 1) Can serial measurements of 
VAPCO2 and AVpH also reflect the onset of tissue hypoxia during 
endotoxemia? 2) Are whole body changes in VAPCO2 and AVpH associated 
with parallel changes in regional circulation? 
Methods: In 12 anesthetized, mechanically ventilated dogs exhaled gases were 
sampled for determination of oxygen consumption (VO2). A catheter was 
positioned into the pericardial cavity to induce cardiac tamponade. Ultrasonic 
flow probes were placed around superior mesenteric, left renal and left 
femoral arteries, and the corresponding veins were cannulated. Group l 
served as control (n=6), Group 2 (n--6) received 2 mg/kg of endotoxin. 
Thirty min later, tamponade was induced to gradually reduce DO2. 
Results: Systemic DO2crit was higher (12.1_+2.2 vs 7.9+2.6 ml/kg.min, P 
<0.05) and critical oxygen extraction ratio (O2ERerit) was lower (45.1+_9.7 
vs 74.1+_9.1%, P<0.05) in the endotoxie than in the control group. 
Meslenteric and femoral DO2crit were higher in the endotoxic than in the 
control group (8.2_+2.5 vs 4.1_+0.5 ml l l00  g tissue.min and 8.3_+2.3 vs 
4.6_+0.9 ml/min, respectively, both P<0.05). Regional O2ERcrit were lower 
in We endotoxic than in the control group (mesenteric: 37.1_+15.4 vs 
71.I_+7.4 %, renal: 30.7+ 24.6 vs 53.9-+28.7 % and femorah 48.1-+9.2 vs 
75.3_+6.9 %, all P<0.05). VAPCO2 and AVpH followed a similar pattern in 
both groups, increasing slightly before DO2crit was reached, but dramatically 
wh,en DO2 fell below DO2crit. In the presence like in the absence of  
endotoxin, systemic and regional DO2crit  calculated from VO2, from 
VAPCO2, or from AVpH were similar; DO2crit was also significantly higher 
in the mesenteric and the femoral beds of the endotoxic than the control dogs. 
Systemic and regional DO2crit could be calculated from the blood lactate 
levels only in the control group. 
Conclusions: During an acute reduction in blood flow I) VAPCO2 and AVpH 
can reflect hypoxic threshold in the presence like in the absence of 
endotoxemia. 2) alterations in organ oxygen extraction capabilities induced by 
endotoxin can be reflected by regional changes in VAPCO2 and AVpH. 



NO DONOR SIN-1 CAN INCREASE SUPERIOR 
MESENTER1C BLOOD FLOW DURING ENI)OTOXIC 
SIIOCK 
Haibo Zhang MD, PhD, Peter Rogiers MD, Herbert Spapen MD, 
Gilberto Friedman MD, Jean-Charles Preiser MD, Jean-Louis 
Vincent MD, PhD 
Dept. of Intensive Care, Erasme University Hospital, Brussels, 
Belgium 

Objectives: Enhanced nitric oxide (NO) release has been 
incriminated in the vasodilation and myocardial depression 
characterizing septic shock, but the administration of NO blockers 
has yielded equivocal results. The present study explored the 
systemic and regional effects of a NO donor linsidomine (SIN-I) 
during endotoxic shock. 
Methods: 14 anesthetized dogs received endotoxin (2 mg/kg iv), 
followed 30 min later by a saline infusion to keep cardiac filling 
pressures constant. Oxygen uptake (VO2) was derived from the 
expired gas analysis. Regional blood flow was measured by an 
ultrasonic flowmeter (Transonic). 
Results: The control endotoxie group (N=7) maintained low arterial 
pressure and systemic vascular resistance. The 7 dogs receiving a 
continuous infusion of 1,2,4 ~ug/kg.min of SIN-1 starting 30 min 
following initial fluid resuscitation (each dose for 1 h), had a higher 
cardiac index (0.23-+0.03 vs 0.16_+0.08 l/min.kg, p<0.05) and lower 
systemic and pulmonary vascular resistance than the control group 
(1006-+170 vs 1460-+445 and 114-+38 vs 244-+84 dyne.sec/cm5, 
respectively, both p<0.05). Arterial pressure and pulmonary artery 
pressure were not influenced. SIN-1 significantly increased the 
mesenteric blood flow from 63-+17 to 148+49 % of baseline levels 
and renal blood flow from 67-+25 to 96-+24 % (both p<0.05) but did 
not influence femoral blood flow. The relative blood flow was 
increased in the mesenteric bed (at all doses), and reduced in the 
femoral bed (at highest dose). Systemic oxygen delivery, VO2, 
oxygen extraction and blood lactate levels had similar course in the 
two groups. 
Conclusions: In fluid-resuscitated endotoxic shock dogs, the NO 
donor SIN-1 increased cardiac index without deleterious effects on 
arterial pressure, and increased splanchnic blood fl0w. 

PLATELET-ACTIVATING FACTOR ANTAGONIST TCV-3O9 ADMINISTRATION 
IN PATIENTS WITH SEPSIS: INFLAMMATORY PARAMETERS 

AND CLINICAL OUTCOME 

A.H.M Fro.on, J.W.M Greve, WA. 8uurman 
Department of Surgery, University Hospital Maastricht, PC Box 5800, 6202 AZ 
Maastricht. The Netherlands 

Objectives: Sepsis syndrome is associated with the release of a variety of 
inflammatory mediators, such as interleukins, tumor necrosis factor and Platelet- 
Activating Factor (PAF). Administration of PAF, a naturally occuring 
phospolipid, to laboratory animals has been demonstrated to resullt in 
pathological changes that closely resemble those found in sepsis. In addition, 
PAF antagonists of various origins have been demonstrated to attenuate 
cardiovascular collaps and to protect against lethality in endotoxemia. In the 
present study the efficacy and safety of the PAF-antagonist TCV-30g was 
investigated in sepsis syndrome patients. In addition, the putative 
inflammatory parameters Tumor necrosis factor (TNF), Interleukin IL) -6 IL-8, 
and soluble (s) E-Selectin were measured in both TCV-309 and placebo treated 
patients. 
Metho .~A randomized, double-bIind, multi-center study was undertaken to 
compare the safety and efficacy of intravenously administered TCV 309 versus 
placebo (Takeda Chemical Industries Ltd., Osaka, Japan). TCV-309 was used 
as add-on to conventional therapy in the treatment of patients with severe 
sepsis and septic shock (1.0 mg/kg body weight intravenously over 2 hrs, twice 
a day for one week). Day 28 mortality was registered, as well as vital signs, 
laboratory parameters, hemodynamic parameters, APACHE II Score and MOF 
score. Plasma samples for the determination of inflammatory parameters were 
collected twice a day for one week. The study was approved by each 
Institutional Review Board and written informed consent was obtained for each 
patient. 
Results: A total of 29 patients were included in the study. One patient had to 
be excluded as a result of protocol violation Of the remaining 28 patients 12 
patients were randomised to receive TCV-309 and 16 to be treated with 
placebo. There were no significant differences between the treatment group 
with respect to age. gender, and APACHE I~ score on admission. However, 
admission levels of IL-6 and IL-8, considered to reflect severity of disease, 
tended to be higher in TCV treated patients: 24.59. vs 2.37 ng/mL for IL-6 
(P.06) and 0.34 vs 0.04 ng/mL for IL-8 (P.07) in TCV-309 and placebo treated 
patients, respectively. A remarkable difference in survival, however not 
significant, was observed at day 7 i.e. the end of TCV treatment (mortality: 2 
out of 12 in the TCV group and 7 out of 16 patients in the placebo group). The 
inc;dence ui ~-,~verse events, 'n both treatment groups were comparable. 
Plasma IL-6 and plasma IL-8 levels tended to decrease more rapidly in TCV 
treated patients compared to controls (P=.17 and P=.09, for IL-6 and /L-8 
respectively) 
Conclusions: TCV-309 is safe as add-on treatment in sepsis syndrome 
patients. The data presented indicate that TCV-309 may enhance survival of 
sepsis syndrome which will be assessed in a phase Ill study. 
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Lipidperoxidation in septicemia: Ts there any 
prediction for the outcome? 

J Reiqer MD, F Tatzber PhD (+) 
II.Med.Dep. ICU LKH Klagenfurt, Austria 
(+] Institute of Biochemistry Univ. Graz, Aus. 

Objective: Oxidation of lipids by free oxygen 
radicals playes an important role in sepsis. 
An important source of oxygen radicals is the 
respiratory burst of phagocytic leukocytes, 
especially~ polymorphonuclear leukocytes. 
Clinically the hallmark of sepsis is the 
capillary leak, which is mediated in part by 
oxyradicals. The adult respiratory distress 
syndrom (ANDS} represents the most studied 
capillary leak phenomenon in sepsis. 
Methods: In Ii patients (dF,~M, aged 20-81y.) 
with verified septicemia had been included in 
this study. Beginning from day 1 oxidisable 
lipidautoantibodies (cLub), ~opterin and CRP 
were determined in the patients serum and 
compared against the APACHE II Score during 
the days 1-7. 4 patients, 2F and 2M died @u= 

ring their stay at the ICU, 3 of them in less 
than 48h~urs: after admission. At the begin 
surviving patients showed oLab values between 
75-119%, non-survivors between 68-104%, com= 
pared to neopterin values of 38-75 m~ol/l in 
survivors and 20-250 ~mol/l in non-survivors. 
APACHE II Score didn t show any difference. 
During the following days oLab sbowed an in= 
crease in survivors, while in non-survivors 
oLab stayed equal or showed a decrease. No 
difference between both groups was found in 
neopterin, CRP and APACHE II Score. As result 
we conclude, tbat lipidperoxidation playes an 
important role during septicemia. OLab as a 

marker of this process are predictive for the 
outcome of patients. 
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2. Pediatrics 
General proteolytic and antitriptic activity of plasma in children, survived micro- 
surgical operations 

S. M. ffaroslavskaya MD, M. V. Rakov, L. V. Melnichenko, Chair of Anestthesiology, 
Resuscitation and Medicine of Catastrophes of Ukrainian State medical universi- 
ty, Kiev, Ukraine. 

Objectives: Activation of proteolitic system under influence of damaging factor is 
non-specific organismes defence. Compensationary increasing of antiproteolitic 
activity may be reason of trombosis in system of replantates blood vessels. The ob- 
ject of our research - analyze of prognostic value of correlation between General 
Proteolytic Activity/GPA/and General  Antiproteolytic Act iv i ty /GAA/of  plasma. 

Methods: GPA and G A A  gave investigated during few days in 85 patients. 
74 kids/lst gronp/have operated because of extremities's traumatic damage dur- 
ing the birth and 11 other patients/2nd group/have survived reptantation of extre- 
mifies's segments. 

Results: It has established increasing of GPA plasma level just after operation in 
1st group from 2.96 _+ 0.11 to 6.89 +_ 0.03 mgmol of arginine/min/100 ml of plasma/ 
more than double initial level/. G A A  has also rized from 1270 + 65 mpg of tripsin 
before operation to 1871 -+ 90 mpg of tripsin after operation. That figures have 
came back to normal level during 1st postoperational day, those, using of proteoly- 
sis inhibitors haven't  been necessary. Figures of haemodynamic, acid-base balance, 
blood's gases, lactate and piruvate have been normal. It has established moderate 
tendention to hypercoagulation after 6-8 postoperational hours. It hasn' t  estab- 
lished any microeirculations disorders in operated extremities. 

In 2nd group it has been most dangerous moment of inclusion of ishemisated 
extremities in general circulation. In such cases initialy high/ after the trauma/ 
GPA level/11.12 + 0.03 mqmol/min/100 ml after replantates inclusion in general 
circulation has riched 16.66+ 1.22 mqmol/min/100 ml. G A A  has accordingly 
rized from 2238 +_ 46 to 2980 +_ 52 mqp of tripsin. It have estabIished signes of hy- 
percoagulation and microcirculations disorders in replantated extremities in 8 
from 1.1 patients after 4-6 postoperational hours. It has demanded of reocorrec- 
tots and anticoagulants using. By influence of providing therapy mierocircula- 
tions and haemocoagulations disorders have regressed during 8 10 hours. Only 
to the end of 1st postoperafional day it has established decreasing of GPA and 
G A A  to 8.38 -+ 0.42 mqmol/min/100 ml and to 1850 _+ 58 mqg of tripsin according- 
ly. 

Conclusions: therefore, infinding of correlation between GPA and G A A  fore- 
stalls clinico-laboratories signs of hypercoagulation. It allows to detect in time 
threat of trombosis in replantats vessels system and to provide prophylaxis mea- 
sures. 

GASTROCOECAL TRANSIT T'dvlE ~'~I C-"rIILDREN A~. ,rZrER 
CARDIOVASCULAR SURGERY 
L. BinOl, S. Buderus, B.Maske, P.G.Kirchhoff 
University Children's Hospital and Hospital for Cardiovasc. Surgery,Bonn, 
Germany 

Obiectives : To evaluate the influence of cardiopulmonary bypass 
ongastrointestinal transit. 
Meth~xls; Gastrocoecal transit time (gtt) in 10 consecutive children 
on day 1 after uncomplicated open heart surgery was compared to 
gtt in 10 children after closed heart thoracic surgery and to healthy 
controls. Gtt was measured by hydrogen breath testing, using 
lactulose (o,4g/kg in a 10% aequous solution) as nonabsorbable 
marker. Exspiratory hydrogen content was measured using a 
electrochemical system (Stimotron). Patients in both groups had 
continuous infusion of morphine and midazolam and were 
comparable in respect to catecholamine dose. Children with a 
history of toddler's diarrhoea and children with elevated central 
venous pressure were excluded. 
Results: Gastrocoecal transit was delayed in all patients after CPB, 
no transit was achieved within 480 minutes in 7/10. After closed 
heart surgery gtt was delayed 138(+-80) Min vs. 56(+-20) 
compared to controls, but transit was achieved in all aptients within 
285 rain. 
Mean dopamine dose was 2,7mcg/kgMin after CPB and 4,8meg 
after closed heart surgery.. 
Conclusions: After uncomplicated CPB gastmcoecal transit is 
extremely delayed. The degree of delay is not explained neither by 
the use of analgetic and sedative drugs neither by the use of 
catecholamines. 
Factors directly related to CPB (e.g. low flow perfusion, 
hypothe,mia) may be responsible. These findings are of limited 
clinical relevance in ancomplicated cases. In critically ill patients 
delayed enteral feeding may contribute to infectious complications. 
Studies of therapentic measures to accelerate gastrointestinal transit 
therefore are warranted. 

N e o n a t a l  E C M O  - C z e c h  E x p e r i e n c e .  

Nekvasil R., Penkova  Z ,  Vasek L., Plier P., Bobula A 
Novotna  E., Pavlicek V., Hnilicka M. 

NICU and  ECMO Center Brno and  Dept.  Pediatric Surge13', 
Children's  Hospital  Brno, Czech Republic. 

I n t r o d u c t i o n .  
In spite of the fact that neonatal  ECMO has been  gradually considered 

a s tandard  me thod  of solving uncontro l lable  respiratol  T failure in 
n e w b o r n s  in most  countries of the wes te rn  Europe,  the introduct ion 
of this sophist icated me thod  in countries of the former communis t  
b lock  meets  a lot of  problem. 

M a t e r i a l  m e t h o d s .  
in the course  of two years, only 16 newborns ,  b.w. 2000 - 4300 g, 

were  reffered to neonata l  ECMO because  of  uncontrol lable  resp i ra tow 
failure. At the admiss ion the average values of  oxygena t ion  index 
were  51 +12, a n d  AaDO2 79,6 -+7,6 kPa. 

Resu l t s .  
4 n e w b o r n s  (25%) died shortly alter" admiss ion or dur ing  transport  

wi thout  possibity to further is 
5 newborns  (31,3%) were  treated using h igh- f requency  ventilation 

(HFO or HFJV), one  for consp icuous  a i rway resistance paradoxical ly  
with low-frequency IPPB. All ventilated n e w b o r n s  survived. ECMO 
was  appl ied  in 6 newborns  (37,9%) and  3 of them su rv ived  The 
mortali ty rate of  g r o u p  ment ioned  was  44%. 

C o n c l u s i o n .  
The fact that in the Czech Republic (10 mil. popula t ion  with natality 

rate of abou t  100.000 newborns /yea r )  only small part  of patients was  
reffered to neonatal  ECMO has a number  of  causes. The most important  
are: unacqua in tance  of prognost ic  and  indication criteria at fo rward ing  
workp laces  and  the aversion of neonatologis t  to all new. the rapeu t i c  
interventions. Last but  not  least, a negative role is also played by  
current  change  of health service systems when,  u n d e r  the influence 
of health-service insurance companies  a n e w b o r n  in serious condi t ion 
given only a s tandard  intensive care in pr imary and  secondary  NICU 
is literally "the Golden  Calf", and  therefore these workp laces  ei ther do  
not  send  him or  send  him too Iate ~o an  ECMO Center. 

IN-VITRO INDUCTION OF ACUTE PHASE REACTION: 
COMPARISON OF ARTIFICIAl. AND BOVINE SURFACTANT 

'Fh Bruno, S. Brinkmaun, K. Lnetkemeyer, H, Rabe, R. Henlschel, G. larch, 
Zentrum for Kindedleilkunde, Universit,'ilsklinik MOnster, Germany 

Stndy aim: 8urfactant, which is being applied into the lungs for treatment of 
respiratory distress syndrome, can reach the circulatory blood system by absorption. It 
refinances local fimctiun of macrophages and lymphocytes and increases the accumu- 
lation of nentrophils into the hmgs This eunld influence the local acute phase reactiml 
in the hmgs after surfactant application. "Ilia aim of the stud), was to investigate the 
influence of oatural and artificial surfactaat onto the acute phase reaction and the blood 
elottiog system. 
Material :and methods: a) Measurement of TNF-a, 11-6, LTB 4 and thromboxane B 2- 
release in whole blood: Each of 1.5 ml hepariaised blood of healthy adult volunteers 
was iucubated lbr 2 hears with eillier Ill ug/ml LPS, 1 mg/ml b&,ine smfactant 
(Alveulhct/Themae), 1 rag/nil artificial surfactant (Exosurf/Wellcome), 10 og LPS + I 
mg/ml bovine surfactant or I0 ug LPS + I mghal artificial sorfactant, tleparinised 
bhx-,d without additions was used for controls. '111e concentration of e)lokines and eico- 
sanoids ".van measured semiquantilatively by EIJSA or EIA (Dimmva/Hamburg) after 
ceatrifagalion, b) Measurement of platelet aggregation: Each of 1.5 ml haparinised 
hltxxl of healthy adult vohmteers was inculmled lbr 2 hours with eilher 10 aghnl I,PS, 
I mg/ml bovine surfactant (Alveafact/Thomae), I mg/ml artificial snrlhctant 
(Exosurf/Wellcotne), It} ug LPS + I mghnl bovine snrfactant or 10 ug LPS + I mg/ml 
artificial surfaetant, tlepminised blood withont additions was nsed for controls. Platelet 
aggregation in whole blood was measured by impedance in the aggregometer 
(g~nstaedt). c) Measurement of the dotting activity: Citrated bleed of healthy adult 
w~lunlccrs was mixed with difl'ereul couccalrations of Imvine or artificial snrfactant 
fad then prolhrombiu tiaras and Imrlial thrmnlx~plaslia filues were ineasnrcd. For 
measurement of the prokoagulatioo acfivily the reagent in the Qnick test was replaced 
by surfaclant. 
Results: Dependmlt on the dose both surfactants stimulated the release of 11-6 but not 
or TNF-a io wlmle blood. "Illere was no suppression of the LPS-indaeed eytokine-re- 
lease. Both surfaclants did not directly influence the extrinsic blood coagulation 
system, while both activated the inniasie activity dependant on the dose. Platelat ag- 
gregatiun was slightly stimulated by bovine snrfactunt and strongly inhibited by by ar- 
tificial surthctant. In comhinafion with 1.1~ both factors showed no difft.'renca to LPS 
ahme.'fhe reltu.tse of eiconasnid~." was stimolated more by artificial surfactant then by 
bovine surfiLctant with regard to the cyehmxygelmse (thromboxsne B2) and the li- 
pooxygenase (lencotrieae B4) pathways. 
Conclusion: We cooclude: 1) I:lovine as well as artificial surfaelant stimulate the cellu- 
lar inmnn]e response. 2) Bovine as well as artificial surfnctant activate the intrinsic 
ctmgnlation cascade. 3) Bovine surlilctant stimulates platelet aggregation, artificial sar- 
fiJctant inhibits platelet aggregation.. 



REFLECTION LIGHT PHOTOSPECTROSCOPY: 
A NEW KIND OF BLOODGAS MONITORING 

Th. Borne, El. Rabe, R. llentschel, K.IL Frank*, G. Jorch 
Zeatnnn flit Kinderheilkuode, [lniversitlttsklinik MOaster, Oennany 

*Bedeusee Medizinische Geratetechnik, Obedingen, Germany 

Introduction: Although the use of modem noninvasive methods like measurement of 
tope2, tcpCO 2 or San 2 leeds to an carly infonnation about pathologic alterations of 
the gas exdmage of ventilated patients, these methods cannot replace invasive 
bloodgas analysis. A new noninvasive method to monitor the capillary gas exchange is 
the reflection spectrophotometry. To record reflection spectra with a ldgh sensitivity on 
the surface of tissue we eonstnmted a special mierolightgnide photospectronmter 
(EMPItO). This spectrometer enables the investigation of local helerogenities of llbO 2 
and 1 lb content, capillary flow rate and oxygen uptake rate. 
Aim of the study: 1 ) to compare the sousitivity and specifity ofthe EMPIlO with other 
non-invasive method~ of monitoring the gas exchange in neonatal intensive care pati- 
ents. 2) to investigate the possibility of obtainiug infonnations about the local 02- 
nptake and the venous as well as arterial 02 satnration. 
Patients and Methods:We investigaled 16 non-selected patients of oar pediatric in- 
tensive care unit. For coulinnons monitoring we conslracted a special sappert to fix file 
end nf the microlightguide+ During the investigation tope2, tcpCO 2 and San 2 were 
measured by standard methods. "fo investigate the local tisslm oxygen uptake we re- 
corded 1000 spectres within 2 minutes by moving the lightgnide over an described area 
of the skin of the patient. 'lhe reselting I(gX) l IbO 2 vahms were  sorted by a software 
package. On the assumption that the low values correspond to the tIbO 2 value of the 
veaons ends of the capillaries and the high values to those of the arterial ends we 
evahmted a virttml capillary which demonstrates the decrease of l fig) 2 from the arte.- 
[ial to the venous end of this microcapillary. 'lhe results were compared In the resnlts 
of arterial, venous and capillary blood gas analysis. 
Results: I) Results of continuons photospoctrossopy compared to other non invasivr 
bhv, xl gas nonfitoring methods: 

IIbO2/tcpO 2 (n=114): Corr.=0,83, p<0,001 
t IbO2/SaO 2 (n=222): Com--O,I 1; p=O,1; 
ItbO2/tcpCO 2 (n=74): Corr=-0,35, p=0,002 

2) Corrclationsanalysis of HbO2 gradients compared with blood gas analysis: 
EMPHO arterial/pO 2 arterial (n=9): Corr.=0,55, p--O,121; 
EMPI In capillary/pO 2 capillary (n=21 ): Corr.==0,54, p=O,OI2; 
EMP1 IO venons/pO 2 venons (n=l 2): Corr.=0,37, p---0,233 

Conclusion: We cnnclude: I) The IIIK) 2 mcasnred by EMP[IO shows a good correla- 
tion with the tClg) 2 resp. the PO2, and, of conrse, a negative correlation [o the tcpCO 2. 
2) It is possible to gel infonnations about the local O2-uptake and arterial 02 
saturation ia the peripheral tissue by photoslg'ctroscopy. 3) In combination with non- 
invasive pl I-measorement it seems possible to reduce withdrawal of blood for invasivn 
bhmd gas analysis. 
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EARLY APPLICATION OF CONTINOOUS POSITIVE 
AIR WAY PRESSURE AMONG PREMATURE 

INFANTS 

Safaa EL-Meneza, 
Pediatrics department,Faculty of Medicine for Girls, 
AL-Azhar University,Cairo,Egypt. 

Objectives:Improve ventilation,tissue oxygenation and 

acid base balance among extremly low birth weightand 
premature infants. 
Methods: Fourteen cases were s~udied,their gestational 

age ranged from(27-32)ws.Continnous positive air way 
pressure was applied to six cases at Peep level from 
(3-6)cm H2o through nasal pronge,(group I),the other 8 
cases were managed as routine,(group II).Blood gases, 
TcPO2,TcCo2,resp.rate,depth and pattern were monitored 
for assessment of tissue Oxygenation and ventilation, 
Results: Our rasults showed that early application of 

CPAP improve ventilation among (83.3%)of cases,while 
(16.7%)of cases need IMV.The cases of group II need 
IMV among (75%)of the studied cases during the second 
or the third day of life. 
Conclusions:- This preliminary study showed the import- 
............ 

ance of early application of CPAP before the onset of 
Respiratory Distress Syndrom to improve spontaneous ve 
ventilation,tissue oxygenation and to gecrease the risk 
of intubation. 

C o m p a r a t i v e  a s se s smen t  o f  pedia t r ic  intensive care ;  

a na t iona l  mul t i cenf re  s iudy.  

Reinoud J.B.J.  GemkC,  Gouke J. Bonsel 2, the dutch PICASSO (Pediatric 
Intensive Care ASSessment of  Outcome) study group. 

tWilbelmina Children 's  Hospital and Utrecht University, Utrecht 
2Department of  Clinical Epidemiology, Academic Medical Center, 

: Amsterdam, The Netherlands 

The performance of  all (10) pediatric intensive care units (ICUs) in the 
Netherlands (6 tertairy and 4 non-tertiary) was analyzed in an open 
prospective muiticenter study. Effectiveness of  care was defined as the 
ratio of  observed to PRISM-score derived expected mortality 0aenee, 
standardized mortality rate). Efficiency was determined by 2 objective 
criteria (mortality risk > 1% o r  administration of at least 1 ICU-dependent 
therapy) ' .  1063 consecutive admissions aged < 18 years old were included. 
Overall ,  observed and expected mortality were in good agreement 
(p > 0.5). Between hospitals, crude mortality showed wide variations (mean 
7 .1%,  range 1-10%). However,  in each center, observed and expected 
mortality were similar (mean ratio 0.99,  range 0.8-1.5).  In tertiary care 
centres, severity of  illness corrected mortality in high-risk patients was less 
than in non-tertiary care centres; paradoxically, in low-risk patients the 
opposite was  found. Probably the large proport ion of  low-risk tertiary care 
patients suffering f rom severe, incurable chronic disease, explains the 
higher mortali ty in this group.  This indicates that simultaneous assessment 
of  circumstances of  dying and of  long term morbidity in similar future 
studies is imperative. The average proport ion of  efficient ICU days was 
72%, however large variations between units were found (range: 22-95 %). 
In conclusion differences in mortality rates among pediatric ICUs were 
explained by  differences in severity o f  illness. High efficiency rates in 
combination with adequate effectiveness, found in several centres suggest 
that admission and discharge decisions might be improved by a better 
selection of  high risk patients requiring ICU-dependent therapies, 
especially in less efficient centres. 

�9 Pollack MM eta/, JAMA 1987; 258: 1481-1486. 

ARTERIAL B L O O D  LACTATE VERSUS SURVIVAL RATE A N D  
L E N G T H  OF STAY ICU  NEWBORNS.  

~wietlir~ski J., BuJniewicz E . , ~  GOrny J., Bober IC 
Intensive Care Unit, lind Department of Pediatrics 
Silesian School of Medicine, Katowice.  Poland. 

Objectives: Previously published studies showed that  serum lactate levels 
correlated with outcome of severe ill adult, 'We hypothesized that critically ill 
newborns are often incurred hypopeffusion manifested by elevated lactate 
levels. These initial blood lactate levels should be related to NICU outcome. 
Design: Prospective study with Ethical Comfnittee approval. 
Setting: The 14-bed Neonatal Intensive Care Unit of a University Hospital 
Material and method: A total of 209 consecutive outbem newborns 
admitted to N lOd  from 01,10.1991 to 31.,19.1992 were enrolled to the study. 
Babies who died or were discharged from the unit within 48 hours of treatment 
Were excluded from the study, Mean birth weight was 2040g 
(+/-820R), mean gestatational age was 35 weeks (+/- 3.5 wks), mean age at 
the admission was 50 h (+/- 110hi. Multiple (~_2J organ system failure occurred 
Jn 38.3% of babies at the admission./~tertal lactates were measure/at the 
admission, a m o n g  22 - 26  hour and 46 - 50 hour of N[C'LJ therapy. Outcome 
was defined as a mortality and length of NICU stay. 
Results" Survival rate was 68.4%, mean length of N ICU stay for survivors 

was 17.8 days (+/- 15.1 day). We found high lactate levels at the admission in 
82.8% babies (~9.2% with levels above 5.0 retool/I). The mean arterial lactate 
concentrations for nonsurvivors were signiftcahtly higher than for survivors 
durin~ consecutive da~ as follows: 
I time I survivors I nonsurvivors p 
[admission [ 6.~8 mmoUI (+/- 4.62) 4.1;( mmolA (+/- 2.38) p<o.o01 
122-20h [ S.29 mmolA (+/- 3,88) &49 mmolA (+/- 1,go) p<0,001 
146-S0h I eAO mmolA (+/- 5.19) I &0? mmolA (+/- 1.22) p<o.o01 
We found high incidence of lactate concentrations above 5.0 mmolA for 
nonsurvivors [p < 0,001]. Lactate levels did not predid NIC'V length of stay 
for survivors. 
Conclusions: Hyperlactatemia is a common finding in severely ill 
newborns. High lactate levek in the first penod of treatment result in 
womeninl~ NICU survival rate. 



$26 

TREATMENT OF BRONCHIAL ASTHMA ATTACKS IN PREGNANT 
WOMEN AND HEALTH STATUS OF NEWBORNS 

S,N.Vakhrameev~, Istitute of Paediatrics, Russian Academy of Medical 
Sciences, Moscow, Russia 

Objectives: The purpose of our research was to analyze the 
frequency of bronchial asthma (B.A.) exacerbations in pregnant women and 
health status of infants. 

Methods: The research was based on the epidemiological 
investigation and prolonged observation of 23 pregnant women with B.A. 
during the gestation period. Remission of B.A. before the pregnancy in 
excess of 5 years was recorded in 9 patients (39.1%), 6 patients (26.1%) 
reported a 2-3 year remission and 8 patients (34.8%) had a remission lasting 
less than 12 months before they became pregnant. 

Results: Seven patients (30.4%) developed medium attacks in the 
second half of pregnancy, four patients (17.4%) experienced light attacks of 
B.A. Asthma attacks were most frequently caused by acute respiratory 
diseases and stress factors. In two cases with grave manifestation of B.A., the 
pregnancy ended in abortion within the first 16-18 weeks due to the frequent 
and heavy choking attacks. To fight B.A. attacks, five patients used 132- 
adrenomimetics (salbutamol, becotid) in sprays, six women were 
administered theophyllinum and salbutamol in the form of tablets during 1-2 
weeks. A significant portion of pregnant women with B.A. (78%) exhibited 
frequent complications during pregnancy (toxemia, late gestosis, threat of 
miscarriage). Our findings prove that babies born from women with B.A. of 
domestic and pollen origin had a low body weight (2800-2500 gr), functional 
immaturity and chronic antenatal and intranatal hypoxia twice as often as the 
infants born from healthy women without allergic background. 

Conclusions: Preventive treatment of women with B.A. prior to 
pregnancy is required to maintain a stable remission of the disease, which is 
a key to having healthy children delivered by mothers suffering from B.A. 

OXYGEN FREE RADICALS AND NEONATAL INTRACEREBRAL 
HEMORRHAGE: A NEW HYPOTHESIS 

Gerd M. Lackmann, MD, Uwe T611ner, MD 
Department of Pediatrics, St~dtisches Klinikum Fulda, PO Box 
1318, 36013 Fulda, Germany 

Introduction. Intracerebral hemorrhage (ICH) is a common event 
in human prematudty, affecting about 25% of newborns weighing 
below 1500 g who are born before 32 weeks of gestation, However, 
little is known about the pathogenesis of ICH with exception of the 
prematurity of the brain itself, (birth) trauma, and asphyxia. The 
postischemic production of oxygen free radicals (OFR) dudng re- 
oxygenation as a cause of brain damage has been demonstrated in 

�9 animal research. Since almost all preventive antioxidant activity of 
plasma is associated with ceruloplasmin and transferdn we investi- 
gated the association of such iron-oxidizing resp. iron-binding pro- 
teins and ICH. 
Methods. In 17 premature asphyxiated newborns we measured 
serum levels of iron, transferrin, ferritin, and ceruioplesmin within 12 
hours postpartum, Total iron binding capacity (TIBC) and transferdn 
saturation (-fS) were calculated. 
Results. Seven neonates (group 1) suffered ICH within 3 days of 
life. Group 2 (n=10) did not develop ICH. Data concerning iron- 
binding and iron-oxidizing proteins are given below (*, p<0.05; **, 
p<0.01 in Wilcoxon rank test for independent samples; group 
l/group 2). Iron (l~mol/L): 24.8+8.5 I 19.3+9,1; trensferrin (g/L): 
2.05+0.14 I 2.24• ferdtin (l~g/L): 133.8+53.8 I 144.6+48.6; 
TIBC (t~mol/L): 45.8+3.1 / 50.1_+4.9"; TS (%): 54.3_+17.6 / 
38.4_+17,7"; ceruloplasmin (mg/L): 89.9_+18.91126.3_+30.7"*, 
Discussion. We could demonstrate significantly reduced levels of 
both, iron-oxidizing and iron-binding proteins, in premature asphyxi- 
ated newboms pdor to development of ICH. An increase of 
suparoxide after hypoxia in the presence of iron ions facilitates the 
formation ofthe highly reactive hydroxyl radicals. Our data support 
the theory that ICH may be caused by OFR, which can damage any 
sensitive tissue including growing endothelial cells. The estimation 
of transferrin-saturation and measurement of ceruleplesmin levels 
might help to identify an infant at dsk before the onset of ICH. 

First clinical experience with a new pediatric cardiac assist system - the me- 
dos | H I A - V A D  | 

A. Sidiropoulos ~ F. R. Waldenberger  ~ M. Schneider*, M. Redlin+,  G. Haus- 
dorf*, W. Konertz ~ ~ Dept.  of Cardiac Surgery, * Dept. of Ped. Cardiology, 
+ Dept. of Anesthesiology, Charit6 University Hospital,  Berlin, Germany 

With the new Medos | H IA-VAD | cardiac assist system the missing tool in 
the a rmamentar ium of cardiac surgeons is available in two pediatr ic sizes: 
I0-ml and 25-ml pump volume. The right sided pumps are 10 % smaller for 
biventricular use. 

Between February 1994 and May 1995 we implanted this assist system in 
6 children. The indications and demographics are indicated in the following 
table (Left ventricular assist device-LVAD, right VAD-RVAD univentricu- 
lar VAD-UVAD, post cardiotomy cardiac failure-PCF, dilated cardiomyo- 
pathy-CMR Bland White Gar land syndrome-BWG, Tetralogy of Fallot- 
TOF, hypoplastic left heart  syndrome-HLHS).  

pat ient  DC HJ LJ KT SJ 

age 5 ys 3 mths 2 ys 6 ds 6 mths 
pump size 25 ml 10 ml 25 ml 9 ml 9 ml 
duration 5 ds 8 hrs 3 ds 25 ds 17 ds 
survivor yes yes yes no no 
mode LVAD LVAD RVAD UVAD LVAD 
indication bridge PCF PCF PCF bridge 
preop CMP B W G  TOF HLHS CMP 

In all patients we saw an initial recovery of kidney, l iver and heart  parame- 
ters and a decrease of dosage of catecholamines in the immedia te  post-im- 
plant  period. The reasons of death in the non-survivors were bleeding and 
multi-organ failure, respectiely. However,  we need to improve the peri- 
operative management  of these very delicate pat ients  in order  to optimize 
the results. Especial ly t ime of implantat ion and postoperat ive anticoagula- 
t ion management  are very crucial issues. 

Nevertheless, we conclude that  this new assist system is very reliable for 
both short and midterm pediatr ic implantat ion.  

CLINICAL EXPERIENCE WITH NITRIC OXIDE 1N PAEDIATRIC 
CARDIAC SURGERY 
Picardo S, Giamberti A, Carolli A, Ross! E 
DMCCP, Ospedale Bambino Gesil. Roma lI;I]y. 

Objectives: Evaluate tile effeci'of Inhaled Nitric Oxide (NO) as puhnona] T 
vasodilating agent ill tile posloperalivc period after correclion of congenital 
heart defects in 3 infant. 
Patient n.l: 4 kg, 7 lnonlhs, Down syndrome undenvcnl rep~fir of 
atrioventricular septal defect (AVSD). After surgery the puhnonary arlcry 
pressure (PAP) slowly rose to tile syslemic dcspilc tnaximal eonvcnlional 
fllerapy (fentanyl 4 mcg/Kg/h, hypocapnia of 27 mmHg and metabolic 
alcalinization). NO was delivered into tile inspiratory branch of!be breathing 
circuit at 10 ppm, and the gas aoalyser for NO and NO2 (Polylron Dmger) 
were situated at the espiratory branch, a rapid dccrcasc of PAP Io I/3 of 
systemic was obtained with a dramalic improvement. NO was continued at 5 
ppm for six days and the baby was exlnbated If! days after surgery and 
discharged from the ICU 5 days after. 
Patient n.2 : 4.5 kg, 6 monlhs, onderwen! repair of AVSD. The day after 
surgery the systemic oxygen salnralion was 76% wilh a PAP at 75% of 
systemic. Two hours of c01wenlional therapy failed 1o improve Ihc patient and 
NO administration was slarled at 10 ppm. SO2 dramatically incrcased to 95%, 
but the PAP dropped only to 50% of syslemic. Nevertheless Ihe clinical 
conditions improved and the NO administration could be reduced at 5 ppm in 
the following 6 days. She was extubaled 8 days after surgery and discharged 
from the ICU 20 days after. 
Patient n.3:12 kg, 3 3'ears. underwen| hearl tral~splantalion for congenital 
heart disease with moderate hypoplasia of pulmonary arlcrics. At the end of 
cardiopulmonary bypass the transpnlnlonary al~erio-venoas gradient yeas 
higher than 7 mnfflg and we speculaled !hat w'ls due to a degree of puhnonary 
vasocostrictiont. The nsnal dose of NO was otilised, however no significant 
modilicalion of pulmonary pressure or systemic oxygen saluralion was noled, 
and after 1 h NO was discontinned. Tile palienl was carried Io the ICU with 
maximal inotropic support, extubated after 4 d;b's and disclmrged from the 
ICU after 15 days. 
In all patient no major adverse effect relaled to NO admilfistration ",','as holed. 
Conclusion: In our experience NO ms a pulmonary vasodilaling agent is 
effective and easily adjustable to tile palienls requiemenls, however its use 
remains limited ill those palienl ill whoIn tile alnonll! of fixed InlllllOJlIIFy 
vascular resistance is predominanl. 



ECMO FOR COMPLETE TRACHEAL DISRUPTION 
TWO UNUSUAL CASES: 

Goldman AP. Macrae D J, Tasker RC, Delius RE, Eliiott M 
Cardiac Intensive Care Unit,Great Ormond Street Hospital for 
Children,London,United Kingdom 

We report the use of ECMO support in two unusual cases of severe 
tracheal disruption in which it had become impossible to achieve 
adequate ventilation. 
Case 1: Severe tracheal laceration due to aspiration of a share 
forelan bodv: A previously healthy 13 month old toddler was referred for 
ECMO following aspiration of a porcelain foreign body (with razor sharp 
edges) which had become embedded in the right mainstem bronchus with 
massive extrusion of air. This was removed on veno-arteda[ ECMO 
support, as the patient was unventilatable prior to bronchoscopy due to 
ongoing airieak. ECMG was continued after bronchoscopy to permit 
airway healing without the presence of an endotracheal tube. 
Unfortunately, an extensive pulmonary haemorrhage on day 4 of ECMO 
necessited re-exploration of the airway. This revealed a posterior tracheal 
tear from the cricoid to the middle of the right lower lobe. Following repair 
the patient was left on ECMO support together with high frequency 
oscillation ventilation (HFOV), the latter being used to minimise potential 
aideak and maximise alveoli recruitment. ECMO was weaned after 17 
days (420 hours) - the patient was extubated 7 weeks later. 
Case 2: Tracheal wound dehiscence due to seosls - tracheal 
transelant on ECMO: A 4 month old infant with a c[inically significant 
congenital long segment tracheal stenosis and left pulmonary artery sling 
underwent resection of the stenosis, followed by primary reanastomosis. 
This was complicated, 5 days later, by severe mediastinitis and complete 
dehiscence of the anastomosis. An autologous pericardial patch was used 
to repair this, however, the tracheal wound again dehisced 4 days later 
making mechanical ventilation impossible. In view of ongoing sepsis and 
a severely disrupted trachea ECMO was the only possible form of 
support. Following resolution of the local sepsis (4 days) a definitive 
procedure in the form of a tracheal homograft (transplant) was undertaken 
on ECMO. The patient was managed on ECMO and HFOV for a further 3 
days, the HFOV being used to optimize rapid lung inflation. Unfortunately 
this patient died 9 months after weaning from ECMO due to complete 
disintegration of the homograft, which was not deemed reparable. 
Conclusions: 1) ECMO can be used in the acute management of 
oxygenation when there is major airway disruption making mechanical 
ventilation impossible. 2) HFOV was a useful adjunct in aiding recruitment 
of lung volume on ECMO in these two patients. 

THREE PATTERNS OF RESPONSE TO INHALED NITRIC OXIDE FOR 
PERSISTENT PULMONARY HYPERTENSION OF THE NEWBORN 
A Goldman, R Tasker, S Howarth, O Miller, D Macrae. 
Paediatric Intensive Care Units, Great Ormond Street Hospital for 
Children, London, United Kingdom. 

Backoreund: Persistent pulmonary hypertension of the newborn (PPHN) 
consists of a heterogenous group of diseases ranging from transient 
reversibTe pulmonary hypertension to fixed primary malformations of the 
lung (primary pulmonary dyspfasia-PPD). Inhaled Nitric Oxide (INO), a 
selective pulmonary vasodilator, has been proposed as a treatment for 
severe PPHN. 
Obiective and Methods: INO was administered to 23 near term neonates 
with severe persistent PPHN, oxygenation index > 25 and 
echocardiogrephic evidence of pulmonary hypertension, in order to further 
determine the clinical role of INO in the treatment of PPHN. The response 
to INO was also analysed retrospectively to examine whether this could 
be of diagnostic value in differentiating at an early stage patients with 
reversible from fixed causes of PPHN 
Results: Twenty one of the 23 patients studied responded to the initial trial 
of 1NO (20ppm x 20 minutes), as defined by a greater than 20 percent 
improvement in Pad2 as well as a fall in the el to < 40. These 21 patients 
were continued on INO therapy, with 3 patterns of response emerging: 
Pattern 1 bab ies  (n=8) continued to show a sustained response to INO 
and were successfully weaned from it within 5 days - all survived. 
Pat te rn  2 bab ies  (n=9) failed to sustain their response to INO over 24 
hours, as definded by a rise in the el  > 40. Six survived, five with ECMO. 
Pat te rn  3 bab ies  (n=3) had a sustained dependence on INO for 3 - 6 
weeks. All three died and lung histology revealed severe primary 
pulmonary dysplasia (PPD). Patients with PPD (pattern 3) not only 
required INO for longer periods of time than did the sustained responders 
(pattern 1), but also required significantly higher doses of INO during their 
first 5 days of INO therapy. 
Conclusion: INO may reduce the need for ECMO, however, early 
responses to INO may not be sustained. Neonates with PPD may have a 
decreased sensitivity and differing time course of response to INO when 
compared with patients who have PPHN in developmentally normal lungs. 

AIR TRANSPORT OF PAEDIATRIC INTENSIVE CARE PATIENTS 
A Goldman. D Macrae 
Cardiac Intensive Care Unit, Great Ormond Street Hospital for Children, 
London, UK. 

We report on the air transport of 32 paediatric intensive care patients. 
These transports fall into three categories: 1) Retrieval of critically ill 
neonates and paediatdc patients referred for either ECMO or inhaled nitric 
oxide (INO) (n = 12). One patient was transferred on INd. Mean transfer 
time 2.2 hours (SE +0.6hrs). 2) Long distance international transport using 
chartered aircraft (n = 11). The indications for these transfers included 
both urgent retrievals for cardiac surgery and semi-elective transfer of 
stable patients back to their referring unit following treatment in tertiary 
centres. Mean transfer time 4.4 hours (SE +0.4hrs) 3) Long distance 
international transport using commercial aircraft (n = 9). Indications for 
transfer were either semi-elective retrieval for tertiary treatment or the 
return of stable chronically ventilated patients to their referring hospitals. 
Mean transfer time 14 hours (SE _+1 .fhrs, longest 24 hrs). The transport 
team consisted of a paediatric intensive care doctor of at least registrar 
grade and a registered sick chidrens nurse with intensive care 
experience. The administrative components of the transfer (ambulances, 
airlines, customs) were managed in collaboration with companies 
specializing in air ambulance transfers. Outcome: All the patients were 
safely transported to their destination without mortality or morbidity. 
Complications durino transfer i r ~ l v ~ ;  1) Patient complications - semi- 
elective endotracheal tube change and central access needed in the only 
patient brought to the commercial aircraft by the referring hospital (all 
others retrieved directly from referral hospital), seizure in patient with 
known encephalopathy, severe cyanotic spells in patient with Fallots 
Tetralogy who was retrieved for urgent surgery for this indication 2) 
Mechanical compfications - ventilator failure, incubator battery failure, 
oxygen regulator failure - all occurred with equipment sent from referral 
hospital, this was unfamiliar and unchecked by our transport team - it was 
not the decision of the transfer team to use this equipment on this single 
occassion. 3) Administrative complications - confiscation of incubator 
battery by airport security police, excessive delay by custom officials (2 
hours) in the airport. The incidence of such problems were felt to be low 
and unpredictable. In conclusion: mechanically ventilated paediatric 
patients can be safely transported on both chartered and commercial 
airlines. These transports are best accomplished by trained intensive care 
medical and nursing staff with the backing of an air ambulance 
organization competent in arranging the necessary administrative details. 
It is essential to use your own equipment and to retrieve the patient 

_directly from the referrin(] hospital to minimise ootential complications. 

$27 

OUR EXPERIENCE WITH ANAESTHESIA FOR PAEDIATRIC 
ELECTROMYOGRAPHY 

_W_._Pla_ti_k_a_n_o_v, R.Eousseff,  K.Pavlova, D.Marinova 

Dpts. of Anaesthesiology and Int. Care and Clinika] Neu- 

rophysiology, Med. Universi ty,  Pleven, Bulgaria 

~)_b_j#~ti_v~. To t~st  a " heavv sedation " regimen of anaes t -  

es~a for the purpose of paedia t r ic  e lectromyography 

D#s~gil~ Non-randomized,non-bl inded human t r ia l  in the se t -  
ing of an uriiversity hospetal .  
_M_a_t_eri_a_Is_a_nd_ M_e_th_od_s_.110 chi ldren,ASA I- I f ,median age 
6 yea r s , r ange  9 -  13 who undervent e lee t rcmyography req- 

uired anaesthesia .  They recieved low-dose Ketamine + I~i- 
azepam or Midazolam via musculary route( 25 ch i ld ren ,age  

0 - 3 y r s ,Ke t amine  2 ,5  mg/kg ,  Diazepam 3-6 mg to ta l  
dose ) or per os ( 85 ch i ld ren ,Ke tamine  5-7 m g / k g , D i a -  
zepam 0,3 mg/kg or Midazclam 0 ,4  - 0 ,5  mg/kg ) 
_Resu_l_t_s. 20 - 25 minutes a f te r  medicat ion a s t a t e  of he-  
avy sedation with weak spontaneos and st imuli-provoked mo- 
vements was achieved in al l  chi ldren,  tha t  lasted 30 - 60 
minutes and allowed adequate  needle EMG and nerve con- 
duction investigation. 11 children recieved additional 0 ,6  - 
1 ,0  vol.% Halothane during the p lacement  of the needle. 
Non - invasive blood pressure , b r ea th  and hear t  sounds 
and Hb Sad2 by pulse oxymetry were monitored.None of 
the older children disclosed memories of pain when asked 
a f te r  they regained adequate  verbal contact.No compl ica t i -  
ones were observed. 
C_o_nc_l_u_sjg_ns_. The regimen described provides a safe and ef-  
fect ive way of anaes thes ia  in paedia t r ic  e lec t romyography,  
ensuring both appropriate invest igat ion and abolishment of 
pain. 



$28 

ANTENATAL MATERNAL STEROIDS REDUCE THE RISK OF 
PERIVENTRICULAR-INTRAVENTRICULAR HEMORRHAGE IN VERY 
PREMATURE NEONATES TREATED WITH NATURAL SURFACTANTS. 
I.Apostolidou, C.Papagaroufalis, G.Touloumi, M.Xanthou, N.Kalpoyannis 
A' and B" Neonatal ICU "AG. SOPHIA" Children" s Hosp. Athens, Greece. 
Dept of Hygiene and Epidemiology, Athens University, Greece. 

Obiectives: The aim of the study was to evaluate the association of 
periventricular-intraventricular hemorrhage (P-IVH) in surfactanl treated 
premature neonates with pre- and postnatal variables. 
Methods: The population of the study was 88 neonates admitted during the 
years 1990 to 1992, with gestational age _< 32 weeks and severe 
respiratory distress syndrome (RDS) (mechanical ventilation and arterial- 
alveolar oxygen tension ratio (aJAPO2) <0.22), who received rescue therapy 
of at least two doses of natural surfactants (Alveofact or Curosurf) and 
examined with ultrasound and/or autopsy for the presence of P-IVH 
(Papile's classification). The examined factors in each neonate were the 
following: gestational age, birth weight, sex, multiple pregnancy, antenatal 
maternal steroids (complete and incomplete course of betamethasone), 
a/APO 2 before the administration of the 1st dose of surfeclant, delivery, 
Apgar score at 5min, type of surfactant, pneumothorax and patent ductus 
arteriosus. The statistical methods used were x 2 and one-way analyses of 
variance followed by logistic regression medels, 
Results: The incidence ot P-IVH was 31.8%. Three factors were found to 
have an independent relation to P-IVH (final logistic regression model): 
gestalional age, a/APO 2 before surfactant administration, and antenatal 
administration of maternal steroids (complete and incomplete courses). For 
every 2 weeks of lower gestational age the neonates had an almost doubled 
associated risk of P-IVH (OR: 1.92, 95% C1:1.14, 3.22). For every 0.02 
on average decrease of a/APO 2 before surfactant administration the risk of 
P-IVH in the neonates was 1.27 times higher (95% CI: 1.02, 1.58). The 
neonates whose mothers received antenatally steroids had only one tenth of 
the risk of P-IVH of the neonates whose mothers had not (OR: 0.10, 95% 
CI: 0.01, 0.82). 
Conclusions: Our results suggest that the antenatal administration of 
maternal steroids, even less than 24 hours before delivery, reduce the risk 
of PqVH in very premature neonates treated with natural surfactants, 
whereas the small gestational age and the lung immaturity still remain the 
main risk factors tor the development of P-IVH. 

MANAGEMENT OF ACCIDENTALLY INGESTED FOREIGN 
BODIES IN CHILDHOOD : THE EXPERIENCE OF 103 CASES. 
S. Haehimi-ldrissi ,M.D., L. Come, M.D., J. Ramet, M.D., 
Y. Vandenplas, M.D. 
Pediatric Emergency Department and Intensive Care Department, 
University Hospital of the Free University Brussels. 

We analysed retrospectively the management of 103 (51 boys, 
52 girls) accidental ingestions of foreign bodies in children (mean 
age : 2.8 years, range : 7 months- 10 years). No child had 
ingested more than 1 foreign object. The majority of the ingested 
foreign bodies were : coins (n : 44), toy parts (n : 11 ), jewellery 
(n : 3), batteries (n : 16), "sharp" materials such as needles and 
pins (n : 21), "large" amounts of food (n : 8). Impaction of food 
occurs more frequently in children after oesophageal recon- 
struction in cases of oesophageal atresia. Although according to 
literature "Coca-Cola" is reported to be effective, this was not 
seen in our experience. 
28/103 patients had minor transient symptoms at the moment of 
ingestion, such as retrosternal pain. Only 4 children experienced 
severe manifestations (cyanosis, dysphagia). In these children, 
endoscopy revealed oesophageal and gastric erosions. Children 
were seen at the emergency ward within a few hours after the 
accident ( mean : 3 hours, range 20 min. - 28 hours). 
Chest and/or abdominal X-ray was performed as first-line 
investigation ( 93/103 objects were radio-opaque), and revealed 
an (unexpected) oeeophageal impaction in 6 children. In 87/103 
the foreign body was in the stomach. Batteries, sharp objects 
and objects trapped in the oesophagus were removed, either by 
endoscopy or by magnet-extraction whenever possible. The 
outcome of the patients was excellent. No complications were 
observed. 
Extraction is recommended in symptomatic patients, and 
whenever the foreign body is trapped in the oesophagus, or if 
the foreign object is "sharp" or a battery. 

Management of malignant diphtheria in children 

E. Tsybulkin MD, L. Resnik MD, O. Aksenov MD, N. Sergeev BN, St. Peters- 
burg Pediatric Academy & Institute of Children Infectious Diseases 

Objectives: Two strategies were used for management of malignant diph- 
theria in children aged from 0.5 to 13 years. 

Methods: Protocol N1 consisted of intravenous administration of diph- 
theria antitoxic serum, prednisolone (2 mg/kg bw/day), plasmapheresis and 
supportive care. Protocol N2 included the use of antitoxic serum against 
the background of high-dose dexasone (2-3 mg/kg bw/day), hemocarioper- 
fusion and a preventive use (before the clinical manifestation of myocardial 
damage) of inotropic medications, inhibitors of angiotensin-converting en- 
zyme and pentoxyphylline. Each of protocols included the monitoring of 
serum toxin (diphtherin) levels. 

Results: The group of patients treated according to the protocol N1 con- 
sisted of 17 children with malignant diphtheria, 11 of them with severe ma- 
lignant diphtheria (grade 2 and 3). All patients exhibited the circulation of 
toxin during at least three days after the start of treatment. All 11 patients 
with severe grade of disease demonstrated heavy cardiovascular disturban- 
ces associated with malignant diphtheria. Of the 11 children in the group 
died seven. The children of the second group were treated according to the 
protocol N2. Out of total of 22 patients of this group. 11 patients had severe 
malignant diphtheria. In all children a significant reduction in serum toxin 
level was revealed after hemocarboperfusion. In all but one case the satis- 
factory control of cardiovascular function on was achieved. Of 22 children 
admitted to the trial 21 survived, one child with malignant diphtheria of 
grade 3 and congenital filbroelastosys of the left ventriculum died. The 
severity of neurological complications was similar in each of groups. 

Conclusions: The use of hemocarboperfusion, high-dose dexasone and 
early prevention of heart failure as a adjunct to the standart treatment has 
been shown to be of benefit in the management of malignant diphtheria. 

Treatment of severe non-neonatal ARDS in children with surfactant 
T. Schaible, I. Reiss, J. M611er, L. Gortner 
Med. University of LQbeck, Children's Hospital, Kahlhorststr. 31-35, 
23538 L~beck, Germany 
Surfactant therapy seems a promising approach for the treatment of 
the biochemical and biophysical abnormalities of the pulmonary 
surfactant system in severe ARDS. Patients and Methods: Over a 
18 months period 10 non-neonatal pediatric ARDS patients (age 1- 
38 months) in a "pre-ECMO"-situation (OI 40 over 4 h) were 
treated with bovine surfactant (Alveofact| The underlying 
conditions- of ARDS were pneumonia (5), sepsis (2), 
immunosuppression (1), near drowning (1), neurogenous ARDS (1). 
A total of 20-120 mg/kg b.w. was applied in several fractions. 
Before surfactant therapy, we first tried different ventilation (best 
PEEP-finding, inversed I/E-ratio, HFO-ventilation) while monitoring 
the pulmonary mechanics. For hemodynamic stabilisation both 
norepinephrine and epoprostenol were used to optimize pulmonary 
perfusion for max. 4 hrs. If there was no improvement of the OI by 
at least 10, further treatment with surfactant was initiated. In 
addition to surfactant all patients received a treatment with 
dexamethasone of 1 mg/kg in 2 doses. Patients with no benefit (OI 
remained unchanged or increased within the max. 2-4 hrs) were 
taken on ECMO. Results: Nine patients improved within 4 hours 
after surfactant therapy: The OI decreased from a level of 41 
(mean, range 22-100) before our treatment to a level of 16 (mean, 
range 6-60) thereafter. In 6 patients we were able to continue the 
positive effects of our treatment and they could be weaned of the 
respirator within 3-10 days. The other 3 patients got worse despite 
respiratory improvement, they suffered of multiorgan failure of more 
than 3 organ systems. The last patient did not benefit from 
surfactant, he had to be put on ECMO, but died because of a 
complication (hemopericard)after 10 days. The autopsy of the 
ECMO-patient showed a pulmonary fibrosis, but the other 3 death 
were not due to pulmonary failure. Conclusion: A different 
sequential ARDS treatment integrating surfactant therapy can 
reduce the number of patients requiring ECMO. But ECMO as a 
therapeutic tool should be available in centers involved in ARDS 
treatment. 



Trial of inhaled prostacyclin in 2 children with secondary pulmonary hyper- 
tension 

L.Blindl, T.P.Le, H.Weinzheimer, Centre for Paediatrics, University of 
Bonn, Germany 

Selective reduction of elevated pulmonary vascular resistance by inhaled 
Prostacycliu (PGI) has been reported in adults with acute lung injury, neo- 
nates with persistent pulmonary hypertension and in one infant with idio- 
pathic pulmonary hypertension. We report on the effect of aerosolized pros- 
tacyclin in two children with secondary pulmonary hypertension. 

Patient 1: In a boy with Down's syndrome an AVSD had been surgically 
corrected at 11 month of age. At 5,6 yr of age a catheter examination re- 
vealed a pulmonary vascular resistance of 70 % of systemic vascular resis- 
tance in room air and at an Fin2 of 1.0. Prostacyclin (0.5 mcg/ml) was ad- 
ministered with a jet nebulizer at an Fin2 of 0.21. PVR declined to 0.4 sys- 
temic vascular resistance and returned to baseline after stopping PGI-inha- 
lation. Subsequent intravenous infusion (5 ng/kg rain) had to be stopped 
after 5 minutes because of systemic arterial hypotension. 

Patient 2: A 8 month old male infant with bronchopulmonary dysplasia 
developed suprasystemic right ventricular pressure inspire of therapy with 
oxygen and nifedipin. While he was spontaneously breathing 60 % oxygen 
via face mask PaO2 was 37 mmHg, arterial pH was 7.35. Systolic arterial 
pressure was 85 mmHg, a RV-RA gradient of 100 mmHg was measured by 
CW-Doppler. While FiO2 was maintained aerosolized prostacyclin was ad- 
ministered over 30 minutes. RV-RA gradient was 70 mmHg, systemic blood 
pressure 75 mmHg, PaO2 58 mmHg. Two hours later nitric oxide (20 ppm) 
was inhaled at an FiO2 of (3,6. RV-RA gradient declined from 100 to 
65 mmHg, systemic systolic blood pressure remained stable at 105 m l n H g .  

Discussion: S p o r a d i c  e x p e r i e n c e  shows  t h a t  a e r o s o l i z e d  p ros t acyc l i n  se- 

l e c t i ve ly  r e d u c e s  e l e v a t e d  p u l m o n a r y  v a s c u l a r  r e s i s t a n c e  in s o m e  pa t ien ts .  

In  p a t i e n t  2 the  p o o r  r e s p o n s e  to  i n h a l e d  P G I 1  c o m p a r e d  to i n h a l e d  n i t r i c  

ox ide  m a y  be  e x p l a i n e d  by the  fac t  t h a t  t he  a c t i on  of  P G I  is n o t  i n d e p e n -  

d e n t  f r o m  e n d o t h e l i a l  func t ion ,  l i m i t i n g  i t ' s  e f fec t  in  s e v e r e  v a s c u l a r  d isease .  

SURVIVAL AND FACTORS INFLUENCING THE 
OUTCOME OF  BABIES UNDER 1000gr, 

G.Papazissis, Maria Koumenidou, Marietta Xanthou 
B' NICU, Aghia Sophia Children's Hospital, Athens-Greece 

During the last two years (1993-94), 51 infants weighing 
less than 1000gr. admitted to our referral unit. Thirty four of 
them (67%) survived, (28% of infants weighing 500-700g 
and 78% of infants weighing 701-1000gr survived) for the 
years 1986-87-88 the survival of these infants was 53% and 
for the years 1976-77-78, 14% (p<0.01). We analyzed the 
perinatal and neonatal factors influencing the outcome of 
these infants. The comparison among neonatal survivors (1) 
to neonatal deaths (2) shows: Gestational age: 27.6 w (1) to 
26.4 w (2) (S). Birth weight: 923.5g (1) to 724.7 (2) (S). 
Apgar score: 7,90 (1) to 7.56 (2) (NS). Presentation and 
mode of delivery: Breech presentation is associated with 
higher incidence of neonatal deaths. I.V.H. (at the age of 8 
weeks): No one of the survival infants had evidence of I.V.H. 
Respiratory problems: Intubation, at the admittance of the 
infants 32.3",,(1) to 95% (2) (S) Use of surfactant: 70% (1) to 
95% (2). BPD observed in 62% of the babies and only one 
was dependent on oxygen at home. Antenatal 
Betamethasone was given in 20% of the mothers. 
In conclusion: 1) A great improvement in the survival rate 
observed in these infants the last 20 years in our unit. 2) 
Factors with positive effect are increasing gestational age 
and birth weight, the absence of I.V.H. and the use of 
surfactant. The breech presentation and the severe 
respiratory problems increase the incidence of death. 

* S: Statistically significant (p<0.01) 
NS: No statistically significant 
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NON-INVASIVE BRAIN TEMPERATURE 
MEASUREMENTS IN NEONATES 

Flemmer A. van Asperen R, Stehr E, Hundt C, Simbraner G 
University Childrens Clinic, Dr. v. Haunersehes Kinderspital, LMU-Munich, 

Obieetives: Animal experiments demonstrated, that brain temperature determines 
the amount of neuronal damage caused by hypoxia and that mild hypothermia may 
have a protective effect. Until now there is no method described and evaluated to 
measure brain temperature in neonatal intensive care units. We non-invasively 
measured brain temperature analogues, nasopharyngeal (Tnasoph) and zero-heat-flux 
temperature (zhT) at the temple whereby under zero heat flux surface temperature 
represents deep head and thus brain temperature. The aim of our study was to 
investigate the practicability of the method, the relationship of the two brain 
temperature analogues to rectal temperature (Trect) and their dependence on 
insulation, thermal environment, body activity and time course. 
Patients and tuethods: We investigated 19 healthy preterms less then 2 weeks 
postnatal age (gestational age 315 +_ 2.1 wks; x + SD, weight 1653 +_ 370 g) in an 
incubator. Tnasoph was measured by a thermistor within a feeding tube, advanced to 
the nasopharynx, zhT temple by a thermistor and a heat flux transducers both covered 
by an insulating pad, and Trect Thermal environment was characterised by operant 
temperature (Tair .0.4 + Twall 0.6). Body activity was video taped. Measurements 
were performed during the following interventions: i/ insulation increased by 
turning the temple with sensors onto the mattress (15rain). ii) insulation increased 
by a cap (30 min), iii) 30 min after its removal, iiii) increased operant temperature 
by 1.6 + 0.5~ (60min). 
Results: Tnasoph and zhT temple correlated statistically significant in each 
individual (max. correlation coefficient r = 0.95) and inbetween individuals. (y = 
0.87- x + 4.8; r= 0.72, p< 0.0005). Both Tnasoph and zhT temple closely correlated 
with Trect , the slopes varying between 0.87 and 1.8. (Tnasoph vs. Trect: 
y = 1.2- x - 8.4; I"=- 0.86, p< 0.0001; and zhT temple vs. T~ect: y = 1.8. x - 29.8; 
r= 0.79, p< 0.0002). ZhT temple increased by 0.51 _+ 0.2~C when insulation was 
increased by turning the temple with sensors onto the mattress , increased by 0.11 _+ 
0.2~ by the cap and decrease by 0.02 _+ 0.2~ after taking it off. ZhT temple had 
increased by 0.1 _+ 0.2~ within 60 min (both times with temple on the mattress and 
without the cap). Neither increased operant temperature nor body activity 
significantly altered zhT temple and Tnasoph. 
Conclusion: Measuring Tnasoph and zhT temple appears as a practicable method 
to obtain brain temperature analogues. Both variables were closely related to each 
other thus exchangeable Both Tnasoph and zhT temple were related to, but not 
identical with Trect Consequently Trect is no substitute of brain temperature even in 
healthy newborns. Tnasoph and zhT temple were found to be very constant over time 
and not significantly affected by additional insulation, increased environmental 
temperature and body activity. This observation emphasises the relevance of brain 
temperature increases upto 1.5~ observed in neonates with cerebral hypoperfusion. 

INTRAVENTRICULAR ADMINISTRATION OF 
FIBRINOLYTIC DRUGS FOR POSTHEMORRHAGIC 
HYDROCEPHALUS OF THE NEWBORNS. 

St.Nowak PhD, M.Rudecke MD 

Dept. Neonatology!l Polish Mothers Health 
Center, L6d~, Poland 

13 newborns with posthemorrhagic hydro- 
cephalus ~PHH/ were s by means of fi- 
hrinolytlc therapy. In 12 PHH followed intra- 
ventricular hemorrhage and in one vascular 
malformation. Initially continous streptoki- 
nasa administration/72h/ vie external ventri- 
cular shunt was performed/9 patients/. In $ 
last patients We have switched to inter- 
mittent administration of human recombinant 
fibrinogen activator/Actilyse-Boehringer/, 
performed every 2nd day/total-3-5 times/ via 
subcutaneous port /Rickham device/. Repeated 
spinal taps were done to reduce intracranial 
pressure and facilitate drug distribution to 
subarachnoid space. 5 patients died due to 
critical conditions not related to their 
neurological problems. Of the survivors, 
only in i case permanent ventriculoperitoneal 
shunt was needed. Follow-up/2 years for the 
first patients/ shows satisfactory develop- 
ment of the infants. Early fibrinolytic 
treatment of PHH is a promising alternative 
to conventional methods of treatment. 
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COMPLEX THERAPY OF ACUTE POISONING AT 

CHILDREN WITH USE OF HEMOCARBOPERFUSION, 

HYPOCHLORITE OF NATR~UM AND HYPERBARIAL 

OXYGENATION. 

O.Troshkov, l.Lukasevych,D.Varzinov 
Reanimation department,city children clinic 
Lviv UKRAINE 
Aim: To prove the effectiveness of the propo 
sed complex therapy of acute poisoning at 
children. 
Methods: From January I 1993 till December 3~, 
!994--~2 children with acute poisoning were 
under treatment.Most of them were in the age 
group from I to three years old.(62%).All 
patiaents were under intensive detexicatien 
therapy,which included the antidote therapy, 
f o r g e d  diuresis,hemodilution,gastrolavement,} r -  
perbarial oxygenation (GBO),hemosorption.(GS) 
Results:One child of I year of age died.Hemo- 
sorption was applied urgently in cases of he~ 
vy acute medicamental poisoning~In cases of 
mushroom poisoning GS is necessary to be app~ 
lied till clinical signs of catastrophe appe- 
ar and undoubtedly at first signs of hepatic 
and kidney insuffieiency.A very positive effect 
was achieved at applying the method of inder~- 
ct endochemica} detoxication by hypochlorite 
of natrium,especially at children with carbor 
monoxide poisoning and mushroom poisoning. 
Most of the children were treated with GBO 
therapy. 
CONCLUSION:In heavy cases infusive therapy 

with ~ diuresis,hemodilution,with furth6 
GBO-GS-GBO was most effective,as well as hy- 
pochlorite natrium infusion-GBO-during the 
first day. Due to this treatment indicators o~ 
]enknevt~ ~nd~x nf  i n t n x l n s t i o n  w~e no~msli~ ~d. 
Concentration of average ~olecule~.e~rc~ing ~f 
zmmune eomDlexes &'genera• immuno•177 any• 
also norma11zes. 

DIAGNOSIS, PREVENTION AND TREATMENT OF SERIOUS 
INFECTIONS AND SEPSIS IN NEWBORN AND INFANTS 

D. Savic, B.Stosic, B. Kamenov. S. Najman, V. Savic 

Children Hospital, University Clinical Centre Nis, Yugoslavia, Institute for 
Biomedical Investigations Medical Faculty University of Nis, Yugoslavia 

Objectives: Evaluate the inmaune system paramelers: intensity of oxidative 
reaction of phagocytes measured as hemilnmineseent response and ability to 
reduce nila~-blue thetrasolinm (NBT), immanoglobniins, C3 and C4 
components of complement, in newborns and hffants suffering serious 
infections and sepsis treated in The ICU. 

Methods: In Children with serious infections of the respiratory, urinary, CNS, 
and gastrointestinal system both: clinical (clinical examination, standard 
biochemical and microbiological analyses) and immunological parameters were 
examined. Hemilumbaescent response of the phagocytes was determined by the 
method of T0no Oka, the ability of the phagocytes to reduce NBT by the 
modified method of Pick, immunoglobulins, C3 and C4 component of the 
complement were determined by radial hnmanodifusion. 

Results: 29 newborns and 25 infants suffering sirious infections have shown 
high oxidative metabolic activity both with opsonised and anopsonised test of 
hemilumineseence. Newborns have shown dilay in the hemiluminescent 
response, with low opposing activity of the serum (low or absent 
hemihmainescent response with unopsonised cells of yast). High initial values 
of the hemiluminescent response were seen in newborns with fethopaties 
(CMV, Herpes simplex, Toxoplasmosis). The newborns and infants with the 
most severe clinical forms of infections have shown decreased 
hemiluminescent response, which was a bad prognostic signs. Those children 
had shown negative NBT test without PMA prestimulation, while in the other 
patients the results of NBT was variable. The values of immanoglobulines were 
mostly high, particularly IgM in newborns with fethopaties. The C3 and C4 
complement level was low mainly until the age of six monts. 

Conclusions: The children with high hemiluminescent and NBT response, low 
level of IgM and high level of IgG, C3 and C4 components of the complement 
had shown better response to treatment. 

Monitoring of Cerebral Oxygenation dur ing 
extracorporal circulation (ECC) in children undergoing 
cardiac surgery. (Pilot study) 

H. Abdul-ghaliq, F. Uhlemann, J. NQrnberg, F. Berger, Y. Wang, V. 
Alexi, R. Hetzer, P.E. Lange. Deutsches Herzzentrum Berlin. Berlin 
- Germany. 

Neuropsychological morbidity following cardiac surgery could 
be prevented by early detection of cerebral hypoxia during 
extracorporal circulation (ECC). Near infrared spectroscopy 
(NIRS) allows non-invasive measurement of change in cerebral 
oxygenation and hemodynamic~ 
In 6chi ldren (age range 1,5 to 17 years) undergoing surgical 
correction of  congenital heart defects continuous 
spectroscopic measurements of changes in the cerebral 
concentration of the oxygenated (HbO2 [#real/L]) and the 
reduced form of hemoglobin (Hb, [#mol/L]) were performed by 
means of NIRS (NIRO 500, Hamamatsu, Japan). The cerebral 
blood volume Hbt (Hbt [#real/L) was calculated according to 
the formula Hbt = HbO2 + Hb. The mean of 3 spectroscopic 
measurements for each of the following periods were 
compared statistically: A: before ECC, B: after aortic 
cannulation, C: 30 rain. after the begin of  ECC, D: end of ECC, 
C: 30 mira after ECC (Mean + SD). 

A B C D E 
HbO2 0,67• 1,0• *-11,5:t:2,7 -1,16• 0,16• 
Hb 1,16•  1,5• 4'2,83• -0,83• 0,66• 
Hbt 1,83• 2,5• **-8,33• -2,0~3,9 0,5• 

A->C: *..p < 0,05 ** p < 0,05 

This pilot study suggests that 30 rain. after the begin of ECC 
there is a significant decrease in cerebral oxyhemoglobin with 
subsequent restoration 30 rain. after ECC. Continuation of the 
studyis necessary to evaluate the clinical significance of  these 
observations. 

NEONATAL SCREENING OF FETHOPATIES AND PREVENTION 
OF SEVERE NEONATAL INFECTIONS AND SEPSIS 

B. Kamenov, M. Jonovic, D. Savic, S. Najman, V. Savic 

Children Hospital, University Clinical Centre Nis, Yugoslavia, Institute 
for Biomedical Investigations Medical Faculty University of Nis, 
Yugoslavia, Gynaecological Obstetrical Clinic, University Clinical 
Centre, Nis, Yugoslavia 

Objectives: Clinical parameters and phagocyte functions were 
investigated in the neonatal period among children from alterated 
pregnaces, premature children and small for date children and healthy 
term children as a control. 

Methods: Both, clinical (clinical examinations, standard biochemical, and 
microbiological analyses) and immunological parameters were examined. 
Hemiluminescent response of the phagocytes was determined by the 
method of Tono Oka, the ability of phagocytes to reduce NBT by the 
modified method of Pick. The level of IgM was determined by radial 
immunodifusion. 

Results: The examination was conducted in 100 newborns (25 newborns 
from alterated pregnances, 25 premature children, 25 small for date 
children, and 25 healthy term children). The hemiluminescent responce 
in neboms from alterated pregnaces, premature and small for date 
children was lower than in the healthy term children. The negative NBT 
test was more often seen in those children too. The children with 
fethopaties (IgM positive on birth) had high initial values of maximal 
hemilmnmescent response. 

Conclusions: The results of those investigations were used for 
determining high risk group of children for severe infections and sepsis. 



BRONCOSCOPY 1N NEWBORNS WITH OESOPHAGEAL ATRESIA 
AND TRACHEO-OESOPHAGEAL FISTULA 

A. Pigna, M.C. Mondardini, A. Gentili, P.L. Ceccarelli* and A.S. Corticelli 
Servizio di Anestesia e Rianimazione Area Materno-Infantile S.Orsola Bologna 
*Clinica Chirugica Pediatrica Universit& degli Studi Bologna -Italia- 

Obiectives:. Infants with oesophageal atresia (EA) were routinely submitted a 
brief preoperative broncoscopie examination to prevent early broncopulmonary 
complication. The endoscopic findings allowed to: identify level of tracheo- 
oesophagcal fistula (TEF); diagnose the unusual variants and proceed to selective 
transtracheal fistula cannulation to prevent or minimise gastric distension and its 
detrimental effect on ventilation. 
Methods: From January 1990 to April 1995 we retrospectively reviewed 39 
consecutive cases of EA, 33 with and 6 without TEF. We evaluated 14 female 
and 25 male, average birth weight was 2.5_+0.6 Kg and gestation weeks 37.2_+2.7. 
Twelve were premature, 8 small for gestafional age and 22 had other congenital 
anomalies. 33 infants had TEF: 1 in the upper and 30 in the loxx~er pouch, 2 had 
"H" fistula. They were allowed for 66.7% (26) in I and for 33.3% (13)in II 
Montreal's risk group. The procedure was carried out in the operating room in 
general anaesthesia with preserved spontaneous breathing just before surgery by 
2.5-3 Storz's rigid broncoscopic. 
Results: Seven children with EA had a gasless abdomen, the endoscopic 
procedure excluded (6) or diagnosticated an upper pouch fistula (1). In patients 
who suspected "H" fistula (2) broncoscopy has strong advocated method to make 
diagnosis and established cervical approach. From July 1992 14 newborns with 
EA and lower pouch TEF received a selective transtracheal incannulation. We 
were not able to proceed just in 1 case with congenital subglottie stenosis. In 
these patients we provided gastric drainage by radiopaque and flexible 3-4 French 
catheter. The knowledge of the precise anatomic position of TEF consent to 
adjust the tip of the endotracheal tube in order to achieve best ventilation. The 
presence of the catheter through the fistula helps the surgeon to identify, it 
quickly. No complications were correlated to the procedure and no babies had 
early pneumonia. Alimentary continuity was achieved in all patients (30 primary 
anastomosis, 2 resections of TEF, 6 oesophagocoloplasty and 1 died with gastro- 
oesofagostomy). The late mortality 7.7% (3) was only directly related to the 
severity of associated malformations. 
Conclusion: The advantages of this technical approach are unquestionable for the 
anaesthesiologist and the surgeon. In our experienc e the procedure improves 
perioperative management of babies and appears to be safe. 
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Relation between cytokines, prethrombotic markers and endotelial injury 
markers in children with septic shock 

B. Argiles, J.Nadal, J. Fontcuberta, A. Olivt, E. Carreras, A. Retana, PICU 
Department of Pediatrics, Department of Hematology, Department of Uro- 
logy. Hospital Sant Pau. Barcelona, Spain 

Objectives: To establish the relationship between cytokines (TNF, IL-1, IL- 
6) prethrombotic markers (D.D., PCam) and endothelial injury markers 
(TM, uWF) in pediatric patients with sepsis and bacteriemia without shock, 
and patients with septic shock. 

Design and methods: Prospective study, 18 children (9 months-16 years) 
were admitted in our PICU in 1994 with the following diagnosis: bacterie- 
mia (4) sepsis (4) and septic shock (10) according to Jacob's R F criteria. 

Measurements: IL-1, IL-6, TNF, TM, vNF, D.D. PCam and routine labora- 
tory data on admision, 12, 24, 48 hours and on discharge. The PRISM (Pe- 
diatric Risk of Mortality Score) was also recorded. 

Results and conclusions: Two patients in the septic shock group died. Sig- 
nificant differences were found between non-shock and septic shock pa- 
tients in relation to Tm, DD, PCam, IL-2, IL-6 and TNE High levels of 
TNF and IL-6 are closely associated with the severity of septic shock with 
purpura in children. Low levels of PCam on admission were associated 
with severe shock. 

PERITONEAL DIALYSIS IN PAEDIATR1C PATIENTS 
FOLLOWING OPEN HEART SURGERY 

IM. Vidmar, A. Gosti~a, I. Lazar, M. Kosin 
Intensive Care Unit, Paediatric Department, Surgical Service, 
University Medical Centre, Ljubljana, Slovenia 

Objective: To evaluate the reintegration of renal fimctiou and the 
outcome of  paediatrie patients on peritoneal dialysis (PD) followhlg 
open heart surgery and to present some effects of  PD on the 
cardiovascular function. 
Design: Prospective study 
Setting: 15 bed multidisciplinary paediatfie intensive care unit in the 
university hospital 
Patients and Intervention: 13 consecutive patients (age 1 - 56 
months) treated by PD following open heart surgery fiom January 
1993 to December 1994. 
Results: 111 13 patients who underwent open hea~nt surgery, hyper- 
votaemia with or without oliguria was the most frequent reason to 
start PD (77%). In 10 patients PD lasted less then one week and 
there were no complications; in 3 patients it lasted 13 - 29 days (one 
child had a peritonitis). 
Instillation of dialysis fluid into the peritoneal cavity was associated 
with a significant increase in central venous pressure. There were 
no significant changes in cardiac output or arterial oxygeu 
saturation. 
In all patients PD dhnJnished fluid overload or improved the 
metabolic status. 
5 patients (38%) survived the postoperative course and all had 
complete reintegration of  renal function. 
Conclusion: PD is a useful method to treat the fluid overload and 
acute renal failure in paediatric patients following open heart surgery 
with file effects of little importance on the cardiovascular fimction. 

COMPUTER-AIDED INTERPRETATION OF PULMONARY 
PARAMETERS IN NEWBORNS USING PERCENTILES .) 

G. Schmalisch, K. Grubba, R. R. Waner 
Dept. of P aediatries (Charitt), Humboldt University, Sclmmannstrage 
20/21, D-10098 Berlin, 

Obieetives: With the marketing of  computerised systems for lung 
function testing in newborns, there has been an increasing interest in 
clinical approaches. Percentile curves of pulmonary parameters permit 
an appropriate and clinically useful interpretation. However, the manual 
evaluation of the results using different curves is an impractical technique. 
Therefoi'e a computer programme was developed. 
Methods: The percentiles (5%, 10%, 50~ 90%, 95%) of the most impor- 
tant pulmonary parameters were determined non-parametrically in 6 
weight-classes. For the calculation we have taken results of our own as 
well as other laboratories using a meta-analysis of reference studies. In all, 
individual data of 300-600 healthy newborns ageing between 1- 28 days 
were collated. Using these percentiles, for every parameter in relation to 
the body-weight the cumulative distribution was calculated approximately 
using piecewise linear and exponential functions. As shown in the figure 
the results of computing are represented numerically as well as graphically 
and can be included in the patient report. 
age: 7 days body weight: 2450g 
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P e r c e a t l l e s  

Conelusions: Clinic~d experiences with the programme have shown that 
representation of all measured parameters on standardised 100% scales 
allows an easy interpretation at first sight and improves the detection of 
pathologic patterns in the parameters. 
")Supported by BMFT, FP "Risikoneugeborene" 
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POOR OUTCOME PREDICTION BY THE PRISM SCORE IN A THIRD WORLD 
PAEDIATRIC INTENSIVE CARE UNIT POPULATION. 

M Wells. JF Riere-Fanego, J Lipman. 
Baragwanath Intensive Care Unit, University of the Witwatersrand, South Afdca. 

Background The use of PRISM or other scodng systems in the ICU is of great 
importance for evaluating the efficacy and efficiency of a particular ICU. The PRISM 
score was developed and validated in the USA and Europe but scoring systems 
should generally be used only in populations similar to the reference population from 
which the prediction model was developed. 
Aim To determine the applicability of the PRISM score in a South African ICU. 
Patients & Methods We analysed PRISM, demographic and clinical data collected 
prospectively from 1528 consecutive paediatdc ICU admissions from January 1989 to 
June 1994. The prediction of actual mortality by PRISM was evaluated by means of 
the Hosmer & Lemeshow goodness-of-fit test and receiver operating characteristic 
(ROC) analysis. The components of the PRISM logistic regression equation (PRISM 
score, operative status and age) and the 14 physiological variables making up the 
PRISM score were subjected to discdminant analysis to determine their association 
with outcome. 
Results Compared to other ICU populations, our patients were younger, were mostly 
non-surgical emergency admissions, stayed longer in ICU, and were more severely ill 
with a higher admission PRISM (29%) and overall mortality (32%). Respiratory and 
septic diagnoses predominated. The goodness-of-fit test showed a significant failure of 
PRISM to accurately predict mortality over a wide range of expected mortality (Chi2[5] 
= 195, p = (3). PRISM underpredicted mortality at lower PRISM scores, but 
overpredicted mortality in patients with high PRISMs. Similarly ROC analysis indicated 
a poor predictive power (A z = 0.73:1: 0.01), with an ares under the curve significantly 
less than that for the PRISM reference population (p = 0). PRISM showed equally poor 
discriminatory function at all age groups and diagnostic categodes. Discdminant 
analysis showed that age and operative status were not significantly associated with 
outcome, and only 5 of the 14 physiological vadables comprising the PRISM score 
(systolic blood pressure, PaO2:FiO 2 ratio, Glasgow Coma Score, pupillary reaction and 
partial thromboplastin time) were significantly able to predict outcome. 
Discussion The PRISM score is not accurate in our patient population and needs to 
be recalibrated in view of the poor discriminatory function that we have shown. A 
simple recalihration of the Iogit equation may not be possible, however, because of the 
poor predictive performance of 9 of the 14 base variables, and a more extensive 
recalculation may be necessary. Part of the inaccuracy dedves from the different 
demographic charectedstics of our ICU population and a different pattern of diseases. 
There is no evidence that infedor medical or nursing care contdbuted significantly to 
the poor-predictive power of PRISM. The PRISM score is therefore not population and 
disease independent and should be used with caution in third world populations. 

ASSESSMENT OF MORTALITY RISK IN CHILDREN: VALIDATION OF 
THE PRISM SCORE. IN A ITALIAN SAMPLE: RESULTS FROM GIVITI 

Rioamonti D., Favero A., Polidori G., Albonico L., Leonetti C. Cattaneo A. 
and Apolone G. on behalf of GiViTI 

GiViTI (Gruppo Italiano per la Valutazione degli interventi in Tempia Intensiva) 
Coordinating Center:. Istituto "Mario Negri" - Via Eritrea 62, 20157 Milano, Italy 

PRISM (Pediatric Risk of Mortality) score is a well known, already validated 
scoring system that quantifies severity of illness based on 14 routinely clinical 
and laboratory variables measuring physiological instability. Once computed the 
score by summing up the weights corresponding to the most abnormal value 
recorded during the first 24 hours, the overall risk of mortality can be predicted by 
using the coefficients estimated by a logistic regression where PRISM score is the 
main independent variable. (Pollack MM et al, - Pediatric risk of mortality 
(PRISM) score. Crit. Care Med. 1988; 16:1110-1116). 
To assess the applicability and validity of  PRISM in the Italian setting we 
launched out a prospective data collection in a sample of 33 pediatric ICUs. 
Measures of  calibration (goodness of fit statistics) and discrimination (receiver 
operating characteristics and area under the ROC curve) are planned to be adopted 
in the cohort of patients recruited during 1 year period. As the validation study 
started on July 94, data collection is still on going and validation analyses will 
be carried out on July 95. Up to now 23 centers recruited 1116 cases. 
At present, characteristics of the sample recruited are the following: most of the 
patients were male (62%); the mean age is 3 years with 30% of patiens having 
less than 30 days; more than half were medical cases (59%) admitted from 
emergency room or from hospital floor (51%); 52% cases were admitted with an 
organ failure while 48% to be intensively monitored. ICU-mortality was l 1%. 
The paper will present final results of calibration and discrimination analyses that 
will be carried out in the whole sample and across subgroups known to differ in 
terms of clinical relevance and prognosis. If calibration and discrimination 
assessment will produce not satisfactoty findings, a customization of the current 
coefficients will be made allowing a formal comparision of previous and new 
parameters. 

NUTRITIONAL INADEQUACY IN PAEDIATRIC ICU PATIENTS - AN 
INDEPENDENT RISK FACTOR FOR MORTALITY NOT ASSESSED BY PRISM. 

JF Riera-Faneao, M Wells, J Lipman. 
Baragwanath Intensive Care Unit, University of the Witwatarsrand, South Africa. 

[Background The PRISM score is designed to assess the likelihood of death in 
IPaediatdc ICU patients, using only acute physiological disturbances, age and 
[operative status to predict mortality. There is no evaluation of chronic health status, 
[including malnutrition. This may significantly affect its ability to accurately predict 
outcome in a population where malnutdtion is common. 
Aim To determine the influence of nutritional insufficiency, as indicated by a low 
weight-for-age on outcome prediction by PRISM. 
Patients & Methods We analysed PRISM, weight and demographic data co ected 
prospectively from 1528 consecutive paediatdc ICU admissions over a 6 year pedod. 
A proportional weight (Pwt) was calculated as a percentage from the 50th centile of 
the WHO weight-for-age growth charts. The Pwt was compared for survivors and non- 
survivors, and mortality compared for Pwt categodes 0NHO Wellcome classification). 
Multivariate statistical techniques Were used to identity associations with non-survival 
and to develop a modified logistic regression equation including a measure of I 
nutdtional status. Receiver operating characteristic (ROC) analysis was performed 
including and excluding patients with low Pwt for the odginal and modified equations. 
Results Non-survivors had a lower weight than survivors (6.8kg and 8.3kg medians p 
= 0 63) a lower Pwt (85% and 90% medians p = 0.6"0. The incidence of malnutdtion , 
in our ICU population was 33%. The mortality of manoudshed patients was' 
significantly increased (p = 0.001), with a good correlation with the degree of 
malnutrition. The accuracy of PRISM was significantly improved when malnourished 
patients were excluded from the analysis (ROC value increased from 0.72 to 0.79). ! 
Logistic regression and discriminant analysis identified a significant association 
between PRISM, Pwt and outcome; age and operative status were not significantly 
related to mortality. The use of a modified equation including the raw PRISM score, 
Pwt category and age can significantly improve the discriminatory power (Az 
dm/elopmental sample 0.82, Az validation sample 0.81). The modified formula is: legit 
= -2.864 +0.134*PRISM score - 0.006*age + 0.463*weight category, where the 
probability of mortality is exp(Iog/t)/1 + exp(IogiO. 
Discussion Although we can improve the prediction of mortality by a modified or 
recelibrated formula, this still does not compare with the reference PRISM population. 
The need for validation of the score itself, in the association with outcome of the acute 
physiological variables themselves, is thus apparent. We conclude that while the 
odginal PRISM formula can be improved significantly, a modification of the basic 
variables in this and other third wodd populations may be essential. A high incidence 
of malnutrition is an independent risk factor of mortality, and an important cause of the 
poor discriminatory performance of PRISM. In order to improve the accuracy of 
PRISM, nutritional status should be taken into account. 

INHALED NO TO ASSESS PULMONARY VASCULAR REACTIVITY: 
A DIAGNOSTIC TEST 

M. Beqhetti MD, K. Morris MD, D. Bohn MB, M. Rabinovitch MD, 
I. Adatia MB. Dept. of Cardiology and Critical Care Medicine. 
The Hospital for Sick Children. Toronto. Canada. 

Objectives: To assess the value of inhaled NO to differentiate between 
pulmonary vascular constriction or fixed anatomical obstruction. 
Methods: We assessed the response to 40 ppm inhaled NO in 12 
patients(9 M, 3 F, median age 4.5 months, range 1day to 17years) with 
signs of increased pulmonary vascular resistance, There were 5 pre and 
7 postoperative patients. Patients were divided into responders(+) or 
non-responders(-). A positive response was defined as a 20% reduction 
in pulmonary arterial pressure and pulmonary vascular resistance(PVR) 
or in the presence of a left to right shunt, a fall in PVR accompanied by 
increasing pulmonary blood flow. 
Results: 

diagnosis NO diagnosis NO 
l post-op PATNSD + 7 post-opPATNSD 
2 pulmonary venous hypertension + 8 tpost-op PATNSD 
3 primary pulmonary hypermnsion 9 ~'e-op TAPVC + 
4 pre-op VSD + 10 post-op TAPVC 
5 pre-op ASD/PDA + l I post-op TAPVC + 
6 left atrioventricular valve atresia + 12 MUSTARD 
PAT: pulmonary atresia VSD: ventricular septal defect ASD: atrial septal defect 
PDA: patent ductus arteriosus TAPVC: total anomalous pulmonary venous connection 
The responders(7/12) were characterised by left to right shunts or 
pulmonary venous hypertension(4/7). Patient#11 was weaned from 
ECMO with inhaled NO. Patient#2, without congenital heart disease, 
underwent a lung biopsy which confirmed reversible pulmonary vascular 
changes. Patient#1 had a pulmonary hypertensive crisis which 
responded to NO. 
All non-responders(5/12) had evidence of anatomic obstruction to 
pulmonary blood flow (#7,10,12)or a low PVR(#8) on subsequent cardiac 
catheterisation. In patient #3, lung biopsy confirmed severe obliterative 
vascular disease. 
Conclusions:  Inhaled NO appears to be an effective pulmonary 
vasodilator. A failed response may be evidence of either irreversible 
pulmonary vascular disease or a residual anatomical obstruction which 
may be surgically remediable in the postoperative cardiac patient. 
Therefore, inhalation of NO may be a useful diagnostic test to 
differentiate between fixed anatomical obstruction and reversible 
vasoconstriction. 



BASIC AND ADVANCED PEDIATRIC RESUSCITATION COURSES 

J.L6Dez-Herce, A.Carrillo, R.Moral, L.Sancho, C.Seri~f, 
A.Bustinza,C.Merello0 P.V~zquez. 
Pediatric Intensive Care Unit. Gregorio Marafi6n 
University Hospital. Madrid. Spain. 

ObSectives:Evaluate the initial experience with Basic 
and Advanced Pediatric Resuscitacion Courses (PRC) in 
Spain. 
Methods:From February 1994 to April 1995 we organized 2 
Basic PRC ,8 hours of duratio n, and 7 Advanced PRC, 30 
hours of duration. PCR are based in the Guidelines for 
Paediatric Life Support of European Resuscitation 
Council. Distribution of the time was: theoric formation 
35 %, practice and practice evaluation 60 %, and theoric 
evaluation 5%.We used asinstructional equipment; infant 
and child manikins, infant and child intubation heads, 
pediatric leg and chiken femurs for intraosseous access, 
pediatric arm for intravenous access, cardiac rhythm 
simulator and defibrillator. The practical training was 
made in 6-8 students groups. 
Results:49 students , 20 paramedical personal and 29 
school teachers participed in the Basic PRC. 193 
students (pediatric residents, pediatrician, pediatric 
nurses and emergency physicians and nurses) participed 
in Advanced PRC. Initial theoric evaluation was 5.5 in 
Basic PRC and 6.8 in Advanced PRC. Final theoric 
evaluation was 8.2 in Basic PRC and 8.7 in Advanced PRC. 
After practical training students achieved a sufficient 
practical psychomotor skills in pediatric resuscitation. 
Conclusions:Basic and Advanced Pediatric Resuscitation 
Courses are the best method for theoric and practical 
education in pediatric life support. 

R E S P I R A T O R Y  DISTRESS IN A P E D R I A T I C  I N T E N S I V E  
C A R E  UNIT.  R E G A R D I N G  114 CASES.  

M. Barrera, MaP Camacho, E. Rodriguez, E. Stnchez, 
JD. Ltpez, J. Ptrez-B, A Tovaruela, 

Hospital Infantil Universitario "Virgen del Rocfo". SEVILLA. ESPA/qA. 

AIM: To analyze the incidence and later evolution of the SDRA in a 
Polyvalent Intensive Care Unit. 

MATERIAL AND METHOD: The study was performed in a PICU of 18 
beds in a Children Hospital with 282 beds. We reviewed 114 patients with 
SDRA from January 1977 to December 1994. 

RESULTS: During these 18 years, the incidence of SDRA was 1.3% of the 
total of admissions. 
The most common etiology was meningococcic septic shock. Since 1989, there 
is a decrease of its incidence. (from 24% to 11%) and an increase of 
pneumonia and immtmodeficiencies. 
Mean age of our patients was 2,7 years (61% males, 39% females), 
Total mortality by SDRA was 59% and there is an increase up to 72% since 
1989 
Mean time of stay of the dead was 4,3 days and 12,4 days those who survived. 

CONCLUSIONS: 
Although during the late years we offer in the PICU a better 

attendance quality to the patients with SDRA and the mean stay is longer, both 
for those who die and for those who survive, mortality of patients with SDRA 
have increased. 

The incidence of SDRA secondary to the septic shock of a 
meningococcic etiology have decreased. On the contrary, the SDRA secondary 
to infections by opportunistic germs in patients with congenital 
inmmunodeficiencies or acquired immuodeficiencies have a tendency to 
increase. 

In our series, this change of aetiology is the responsible for the 
increase in mortality. 
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S E V E R E  T R A U M A T I S M  IN P A E D R I A T I C  I N T E N S I V E  
CARE.  

Map. Camacho, T. Carvajal, J. C~iceres, 1. Cano, M. Carranza, 
J. Ptrez-B, A. Tovamela. 

Hospital Infantil Unlversitario "Virgen de1 Roclo". SEVILLA. ESPAlqA 

AIMS:To assess the incidence, etiology, clinical course, sequelae and 
mortality of the patients admitted to a Paedfiatic Intensive Care Unit with the 
diagnosis of severe traumatism. 

MATERIAL AND METHOD: 60 cases of severe traumatism in children 
admitted to our ICU in the period from January 1990 to June 1990 were 
reviewed. 
Age of patient ranged from 4 months to 9 years, 65% were males. In our 
series, 53% of cases suffered traumatism due to a traffic collision and 38% 
had a fall from a considerable height. Only in one case was traumatism due to 
violence to the child. 
We assessed the First Assistance received in 76% of cases: where was it 
performed, interval of time since the accident, and steps taken. These data 
were also studied in relation to the latter evolution. 

RESULTS: 75% of our patients suffered cranioencephalic traumadsm (CT); 
in 53 % it was an isolated picture and in 22 % of cases was associated to other 
lesions. There was participation of thoracic and/or abdominal organs in 16 % 
of cases. 10% of cases presented important maxillofacial involvement. Only 
one case presented serious cervical medullar lesion. 
Mortality in our series was 3.3%. In 8.3% important sequelae remained. All 
of these patients presented TEPAS on admission equal or lower than 4. 16% 
of those with traumatises had slight sequelae. 71.6% of the total evolve 
towards healing. 

CONCLUSION: 
A polytraumatized child is a patient that benefits considerably of it 

admission in a Paedriatic !CU. 
The rapidity in receiving First Aid and its quality are essential to 

avoid sequelae and to make mortality decrease. 

Improvement of lung perfusion during inha- 
lation of nitrogenoxid(NO) and prostacyclin in 
a 1 4  y e a r  o l d  l u n g  t r a n s p l a n t e d  girl 
M. Sasse. H. 1. Feickert .  H. Rinse.  H. Ha r tmann ,  H. C. Kallfelz 

K inde rk l i n lk  d e r  M e d i z i n i s c h e n  H o c h s c h u l e  H a r m o v e r  

After  un i l a t e r a l  l u n g t r a n s p l a n t a t i o n  20% of  the  p a t i e n t s  de- 
ve lop  a l u n g  fa i lu re  wi th  dec rease  of  pe r fu s ion  a n d  inc rease  
of  p u l m o n a r y  b l o o d  p r e s s u r e  in  the  t r a n s p l a n t a t e d  lung.  The  
i m p r o v e m e n t  of pe r fus ion  is an  i m p o r t e n t  t a sk  i n  the  posto-  
perat ive period. 
Case  r e p o r t :  A 14 y e a r  o ld  gir l  w i t h  id iopa th i c  p u l m o n a r y  
f ibrosis  r ece ived  a le f t  s ided  s ingle  l u n g  t r a n s p l a n t a t i o n .  
Dur ing  t he  ea r ly  p o s t o p e r a t i v e  p e r i o d  occu red  a h ig t te r  de- 
m a n d  of  oxygen  a n d  an  i n c r e a s m e n t  of  the  p u l m o n a r y  va- 
scu la r  r e s i s t ence  i n  the  lef t  lung .  The  p u l m o n a r y  ven t i l a -  
t ion  a n d  pe r fu s ion  s c i n t i g r a p h y  i n d i c a t e d  in  c o m p a r i s o n  
w i t h  the  r i gh t  l u n g  a r e d u c e d  pe r fus ion  of  on ly  30% in  spi te  
of a ven t i l a t ion  of  70% of  t he  t r a n s p l a n t e d  lung.  
To i m p r o v e  the  pe r fu s ion  of  the  t r a n s p l a n t  we a d m i n i s t r a t e d  
p e r  i n h a l a t i o n  p ro s t acyc l i n  in  a m a x i m a l  dose  of  20 
n g / k g / m i n .  The a r t e r i a l  b lood  p r e s s u r e  d e c r e a s e d  b u t  t he  
pe r fu s ion  c o n t i n u e d  n e a r l y  a t  t he  s a m e  level.  Dur ing  the  
fo l lowing a d m i n i s t r a t i o n  of 10 p p m  NO in  the  r e s p i r a t o r y  a i r  
we a c h i e v e d  a s ign i f i can t  r e d u c t i o n  of  the  r e s p i r a t i o n  pres-  
sure  f ~ m  40  to 32 nun  H20 a n d  of  t he  p u l m o n a r y  a r t e r i a l  
p re s su re .  The  p e r f u s i o n  in  t he  t r a n s p l a n t e d  l u n g  i n c r e a s e d  
to 70cA/Of the  to ta l  p u l m o n a r y  per fus ion .  After  3 d a y s  of  ad- 
m i n i s t r a t i o n  wi th  NO we were  able  to w i t h d r a w  the  axt if ical  
r e s p i r a t i o n  w i t h o u t  a n y  fo l lowing  compl i ca t ions .  

C o n c l u s i o n s :  The  pe r fu s ion  of  t r a n s p l a n t e d  lungs  is a ma-  
jo r  proble_r~ in  the  pos tope ra t i ve  pe r iod .  This  case demon-  
s t r a t ed  the  a d v a n t a g e  of  NO towards  the  i nha l a t i v  appl ica-  
t i on  of  p ros tacyc l in .  NO showed  a s ign i f i can t  i m p r o v e m e n t  
of  pe r fu s ion  in  the  t r a n s p l a n t e d  l u n g  of  a 14 y e a r  o ld  girl. 
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SURFACTANT APPLICATION IN CHILDREN WITH ACUTE 
RESPIRATORY DISTRESS SYNDROME 

H.J.Feickert. MD. M. Sasse,MI) 
Kinderktinik, Medizinische Hochschule Hannover, D-30623 Hannover, 
Germany 
Background: The clincal benefit of exogenons surfactantapplication has 
been estanshed unequivocally in the respiratory distress syndrome (RDS) 
of the newborn but not in the acute respiratory distress syndrome 
(ARDS) of older children. Surfactant deficiency or functional defectiv 
surfactant can be demonstrated in many cases. Therefore, the application 
of exogenous surfactant may be beneficial, but to date, there exists no 
experience with respect to timing and dosing in children. 
Obiectives: Retrospective evaluation of children with ARDS treated 
with exogenous surfactant in the PICU (1992 through 1995) in a single 
institution with regard to effect of surfactant as well as dosis and timing. 
Results: A total of 11 children with ARDS were treated with bovine 
surfactant (Alveofact| 9 cases were evalable. The median age was 1.3 
years (range 2 weeks to 4,9 years). In six cases ARDS was associated 
with pneumonia, in two cases with lung hemorrhage; in one case isolated 
ARDS followed hemihepatectomy. The first surfactant application was 
performed with a median latency of 22 clays (range 3-68 days) after first 
symptoms of ARDS witha median doseof 84 mg/ kg (range 42- 
133mg/kg). In 9 patients 28 doses of surfactant were applied. During the 
hour before therapy, the median PaO2 / FiO2 -ratio was 70-65. Within 30 
min. after application of exogenous surfactant the PaO2 / FiO2 -ratio 
increased to 90 with successive decrease over a period of 8 hours to 75. 
Accordingly, an increase in PaO2 and oxygen saturation and (less 
significant) a decrease in ventilation parameters could be observed. 
Analysis of broncho-alveolar lavage before surfactant application in 
children receiving repeated doses revealed in most examined cases either 
clear surfactant deficiency or pathological function. 2 of 9 treated 
patients survived (3 of the 11, respectively). 13 of the 28 surfactant doses 
were applied in the 2 surviving patients.Conclusions: The application of 
exogenous surfactant in children with ARDS caused a significant increase 
in oxygenation, which declined over a period of 8-12 hours. The effect 
often could repeatedly reproduced, in one case after 11 applications. The 
increase in oxygenation often allowed the reduction of FiO2 and/or the 
inspiratory pressure. No side effects were observed after exogenous 
surfactant application.In many cases the application of surfactant wag too 
late after first symptoms of disease (median latency 22 days). ARDS 
mostly due to pneumonia seemed to respond to surfactant therapy less 
well or not at all. 

PERMANENT JUNCTIONAL RECIPROCATING TACHYCARDIA 
IN THE NEWBORN AND YOUNG INFANT. MEDICAL 
TREATMENT OR CATHETER ABLATION ?. 
G.Guereta L, Burgueros M, Benito F, Sanchez C, Jimenez MS, Cerrc 
MJ, Rubio MD. Hospital Infantil La Paz. Servicio de Cardiologfa. 
Madrid. SPAIN. 

Permanent junctional reciprocating tachycardia (PJRT) is the most 
cOmmon incesant supraventricular tachycardia (SVT) in children. It is 
usually drug resistant and its onset in early life has been associated 
with dilated eardiomyopathy. We report our clinical experience with 3 
patients detected antenatally and another diagnosed at 2 months of age. 
Method.Diagnosis: negative p waves were detected in leads II,III and 
F, P 'R > RP" and there was not warm-up at tachycardia onset.Clinical 
records, EKG,X-Rays, Echo and Holter were reviewed. EP studies 
were undertaken only with therapeutic purposes. 
Results. In a 10 year period 13 patients under 14 y of age fullfilled 
diagnostic criteria; 3 were detected prenatally (25-34 weeks) and one 
was diagnosed at age 2 mo. The 3 fetuses had intermitent SVT during 
gestation. All 3 of  them had PJRT in the first month of life at rates 
between 180 and 240 bpm. They were admitted to the ICU but did not 
develop signs of  heart failure. They were controlled with Digoxine 
(D); D and Quinidine; D and Propafenone in 2 to 20 days. One was in 
sinus rhytm until age 4y; he then showed persistent PJRT over 70% of 
the day on repeated Holters and underwent successful radiofrecuency 
catheter ablation (RFCA).The other two patients showed initially a 
lowering of tachycardia rate followed by sinus rhytm for over 90% of 
the day (follow-up 2ran and 4 y). The 2 mo. old infant was admitted 
to the ICU in severe cardiac failure. Echocardiogram showed marked 
systolic dysfunction (shortening fraction 15%) Treatment with 
digoxine, amiodarone and propafenone were unsuccessful despite 
lowering heart rate to 185; RFCA was performed at 3 m. of age with 
restoration of sinus rhytm and rapid recovery of contractility. All 
patients were given ATP at admission with transient (15 to 35 see) 
recovery of sinus rhytm. 
ff,s162 Clinical course of PJRT is variable. ATP is useful only 
as a diagnostic tool. Initial treatment with Digoxine + Amiodarone or 
propafenone is adviced. RFCA is a very useful therapeutic modality 
and can also be performed in young infants 

OUTCOME OF CRITICAL ILLNESS IN CHILDREN IN DISTRICT GENERAL 
HOSPITALS' INTENSIVE CARE UNITS 

J Purdav*, G Wrathall**, S Edees*, 1 Wilson*, R Sinclair**, J Munn*, G Morgan** 
Intensive Care at Royal Devor~ & Exeter Hospital NHS Trust* 

and Royal Cornwall Hospital NHS Trust, Traro** 

A recent report by the British Paedlattie Association stated that virtually all critically ill 
l 1 children in the UK should be managed in a paediatric "ntensive care unit (PICU). In the 

South West region the majority of critically ill children are eared for in a district general 
hospital's (DGH) ICU; our own being 130 and 240 km from the nearest PICU. There is little 
published work from such cantles on paediatric outcome and we therefore analysed the outcome 
of 237 children admitted to two similar DGH ICUs from 1993-94. 

The median number of children (16 or under) admitted was 56 per year (range 48-80). 

The age distribution of admissiorts and deaths were: 

Age Range 0-1 1-2 2-5 5-10 10-16 

Admissions 
Number (%) 42(18) 29(12) 43(18) 48(20) 7502 ) 
Deaths 1 2 2 1 6 

The diagnostic groups of admissions by number and (%) were: 

Respirator,/ 88(37) Metabolic 8(3) 
CNS 48(20) Sepsis 4(3) 
Post-operative 35(15) GI tract 3(l) 
Trauma 39(16) Bums 3(1) 
Cardiac 8(3) Haematolo67 l( l)  

Twelve patients (5%) died. These were 4 meningitis, 2 head injury, 2 sub-arachnoid bleeds, 
1 status epileptieus, 1 leukaemie, 1 drowning, and 1 multiple trauma. Calculated from the 

a 2 admission day p edialric risk of mortality score (PRISM), the probability of death (p) ranged 
from 0-100%. Of the 12 deaths, I 1 were predicted by pRISM analysis except for the leukaemie 
patient (p I%) who died from haematological complications following chemotherapy. 
Two children predicted to die (p 43% & 73%) survived. 

The median length of Stay was 2 days (range 1-34 days). 
98 patlents(50%) received ventilatn~ support and 10 patienta(4%) were transferred to specialist 
units (5 neurosciences, 3 liver, 1 cardiac, 1 bums). 

Conclusions: This data supports the view that many paediatric patients are being adequately 
treated in a DGH ICU. Meningitis and other neurological illness caused the majority of deaths 
and respiratory problems caused most admissions. Most deaths (9 of 12) occurred within a few 
hours of admission. 

i. The earn of critically ill children. British Paediatrie Association. December 1993. 
2. Pollack MM et al. Crit Care Mad 1988;16:1110-1116. 

LIFE THREATENING POSTOPERATIVE JUNCTIONAL ECTOPIC 
TACHYCARDIA IN CHILDREN.  TREATMENT WITH 
HYPOTHERMIA. 
Burgueros M, G.Guereta L,Rubio MD, Sanchez C, Jimenez MS, 
Basiliou B. Hospital Infantil La Paz. Servicio de Cardiologfa. Madrid. 
SPAIN. 

Ectopic junctional tachycardia (EJT) is one of the most dangerous 
arrhythmias in the postoperative setting of congenital heart defects 
since it does not respond to antiarrhythmics or defibrilation. 
The object of this presentation is to report on two patients who 
presented F_JT in the early postoperative period and developed intense 
congestive heart failure which could be controlled after treatment with 
moderate topical hypothermia. 
Two patients, 8m and 2y, diagnosed of Atdoventficular Septal Defect 
and Tetralogy of Fallot developed intense heart failure in the early 
postoperative period. Taehyeardia rate was 215 and 225 bpm. Medical 
drug therapy included weaning from vasoactive drugs, IV 
digitalization and IV amiodarone treatment. There was not response. 
They were both surfaced cooled by placing plastic bags filled with cold 
water over the patient 's  chest and abdomen. Temperature was 
monitored to obtain a central temperature of 34~ There was a gradual 
decrease in heart rate in the following hours (130-150bpm) paralel to 
the degree of  surface cooling and clinical course estabilized.Both 
recovered normal sinus rhytm in 48 to 72 hours. There were not 
significant arrhytmias after the procedure and postop, was uneventful. 
Conclusions. Moderate hypothermia is a very useful manuever for the 
treatment of drug resistant EJT. Since it lacks side effects of other 
antiarr thymics we beleave it should be the treatment of 
choice for the treatment of EJT in the postoperative patient. 



THE EFFICACY OF EXCHANGE TRANSFUSION IN THE TREATMENT 
OF NEONATAL SEPSIS. 

T. Kokk, R. Talvik MD, Ph.D., E. Kett, T. Talvik MD, Ph.D. 
Dept. of Intensive Care, Tartu Children's Clinic, Univ.Tartu, Estonia 

Present understanding of the pathogenesis of sepsis, based on 
the theory of systemic inflammatory reaction, has risen new interest in the 
more invasive methods of treatment, like plasmapheresis, leucapheresis 
and exchange transfusion (ET). 
Obiectives: Evaluate the effect of ET in the treatment of neonatal sepsis. 
Material and methods: From September 1 to December 31, 1994 a 
prospective study was carried out, where the severest cases of 
bacteriologically proven neonatal sepsis (n=9) were treated with ET. In 
total 15 newborns were treated for culture positive sepsis in the intensive 
care unit during this study period. Diagnosis of sepsis was based on the 
clinical criteria of suspected neonatal sepsis, used by MC Harris et al., 
laboratory data and positive blood culture. Newborns with severe 
congenital malformations were excluded. ET was carried out with fresh 
(less than 24 hours old) Adsol-conserved erythrocytes, from which buffy 
coat had been removed, and same donors plasma, using a slow 
continuous two-site technique. The mean volume of ET was 164.3 ml/kg. 
The effect of ET was assessed as a change in the Score for Acute 
Neonatal Physiology (SNAP), general treatment results were compared 
with a historical control group of 26 newborns, treated for culture-positive 
sepsis in the same ICU during the first eight months in 1994. Students T- 
test and chi-square test were used in statistical analysis of the data. 
Results: With the use of E l  a significant decrease in mortality was 
achieved: 1 death of 15 cases during the study period, compared to 9 
deaths among the 26 controls (p<0.05). No baby, receiving ET, died. The 
incidence of severe complications did not differ in the two groups. The 
SNAP-score showed quick improvement by the first post-transfusion day 
(p<O.05) and the effect persisted during the five following days. 
Conclusions: We conclude, that the use of ET in the treatment of critical 
cases may help to lower the mortality of neonatal sepsis. It provides a 
quick improvement in the clinical condition of septic neonates. 

THE GRANULOCYTE-COLONY STIMULATING FACTOR 
(G-CSF) IN INTENSIVE CARE UNIT. 

M. Castorina MD, L. Viola MD, L. Tortorolo MD, A. 
Chiaretti MD, M. Pinstra MD, and G. Polidori MD. 
Pediatric Intensive Care Uni t -  Catholic University, Roma, 
Italy 

The Granulocyte-colony stimulating factor (G-CSF) is largely 
employed in granulocytopenic patients. Experimental studies 
have' demonstrated the effectiveness and safety of the 
therapeutic use, nevertheless the human employ is reported 
almost exclusively in neoplastic patients submitted to 
chemotherapy and in patients with fungal Or Pseudomona~ spp 
infections. The Authors report the data concerning three non 
granulocytopenic children: in the first, o girl 7 years old, 
affected by Pseudomomm aerug/n~a pyeionephritis, the 
antibiotic therapy was not tolerated in consequence of renal 
and hepatic failure. The second patient, an infant 6 months 
old, has been treated with salbactam-ampiciilin, ceftriaxone 
and chioramphenicol because of Haemepldlw iafluem~ 
meningitis; a late neurological aggravation required the 
antibiotic therapy recommencement The last, a 17 years old 
insulin dependent diabetic boy, was affected by Cared/do spp 
systemic infection; the antifungnl therapy w~ not practicable 
in consequence of renal and hepatic involvement In all the G- 
CSF was administred subcutaneously at the'dose of $ u 
for 7 days. A significant increase of granulocytes was ever 
noted already after the second administration until 24 hours 
after the last dose. Clinical signs, fever and biochemical values 
are promptly influenced positively and all patients are 
restored to health. No side affects were noted. The 
granulocyte colony stimulating factor, at indicated doses, can 
prove of great help in critical patients, in who the antibiotic or 
antifangal therapies can result toxye or cannot be tolerated. 
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INTRATHF.CAL THERAPY FOR BACTERIAL MENINGI- 
TIS 

]~'L Castorian MD~ T. Spoon" MD, C. Randall MD, A. Chia- 
retti MD, L~ Tortorolo MD, M. Piastra MD, G. Polidori MD. 
Pediatric Intensive Core Unit and " Microbiolo~- - Catholic 
University, Roma, Italy 

The ~reptococcas p ~ ,  among the Gram pmltlve~ 
represents the main causative organism of bacterial meningitis 
in children, with the majority of deaths occurring within hours 
of admission, The third generation cepohlosporiM were 
indicated as antibiotic of first choice, and some literature 
reports have demonstrated no significant dlffereuces in dinical 
course of patients treated with ce~rlaxoae and of those 
treated with ampieiBin and chlornmphenicol. The Authors 
report the ease of on infant, male, 18 months old, submitted to 
a neurosurgical interventioL After 2 days the infant became 
febrile and lethargic and a bacterial meningitis by 
~trepmcecctz ~ was diagnosed, in spite of he was 
given the eoftriaxone therapy.. An amelioration was found only 
when a systemic treatment with vaucomyein was added. After 
2 days an intrathecal administration of vancomyein 40 m~day 
was started: the norBmlization of the spinal fluid profile was 
uoted two days later and the infant receve~d progressively. 
The follow-up after eight months doem't evidentiate 
motosensorini sequelae- The individuation' of ~ c s c c ~  
pmmmsm/ae strains heta-loctam antibiotics resistant requires 
alternative therapeutic regimens: the k~terity quead vitam 
and quoad valetudinem of these infections justifies an 
intrathecal therapy, especially failing o prompt answer to the 
systemic treatment 

THE BURNOUT IN A PEDIATRIC INTENSIVE CARE UNIT. 

Chiaretti A. Schembd Wismayer D, Simeone E, Chessa M, Viola L, 
Castodna M, Polidod G. 
Pediatdc intensive Care Unit (PICU), Catholic University of Rome, 
italy. 

Objectives: To evaluate the incidence of the burnout (BO) of the staff 
in a PICU in a University Hospital. 
The BO is a syndrome charactedzed by many factors like emotional 
stress, lack of personality and reduced work ability. This syndrome 
represents a kind of abnormal response in the working habitat, above 
all, where psychological and personal characters are mostly involved. 
The symptoms of BO are represented by demoralisation, demotivation, 
incapability, boredom, isolation up to organic disturbances, like 
migraine, insomnia, dizziness and gastrointestinal disturbances. The 
major incidence of this syndrome was found in the hospital staff, 
especially among the nurses, working in an atmospher of high 
emotional dsk, just like in an intensive care unit. 
Methods: From January '95 till April '95, all the staff of the PICU of the 
A. Gemelli Hospital of Rome, underwent a test to evaluate the BO. The 
test used was taken from the book "Bumout: From Tedium to Personal 
Growth", by Pines and Aronson. 
Twenty seven people were studied (19 females, 8 males)i out of which 
7 doctors, 7 residents and 13 nurses. It was considered sign!ficant as 
mild BO, a score between 3-4 and as severe, the score 
of BO >. 4. 
Results: 10 subjects (37%) resulted positive for BO, out of which 8 
were females (80%) and 2 were males (20%). The subjects with mild 
BO were 7/10:1 was a doctor, 3 residents and 3 nurses. The subjects 
with severe BO were 3/10, out of which 1 resident and 2 nurses. 
Conclusion: The results obtained show that BO is a condition well 
represented in the staff of our PICU. The category most at dsk seem to 
be the nurses (5 subjects), as well as residents (4 subjects), as in 
literature, which shows a major incidence of the syndrome in younger 
subjects and having a limited partecipation of functional decision. The 
results obtained obliged us to start a programme of serial controls so 
that the subjects most exposed can have a necessary psychological 
support to react adequately to this condition. 
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BRAIN ABSCESS BY POLYMICROBIAL ANAEROBIC 
ETIOLOGY IN IMMUNOCOMPETENT INFANT. 

M. Castur ina...~D, G. Polidori MD, C. Rendeli MD, O. Ran/to 
MD, P. Valentini MD, and T. Spanu* MD. 
Pediatric Intensive Care Unit and "Microbiology - Catholic 
University, Roma, Italy. 

Brain abscesses were observed in pediatric patients by 
extension from oontigaons infected foci (sinusitis, inltoldltil), 
by penetrating wounds or, more rarely, by hemtogenous 
spread in cyanotic congenital heart d b e ~  with right-to-left 
blood shuntinfr The Authors report the ease of an infant~ mule~ 
submitted in neonatal period to a pulmonary urtery blinding 
for a complete atrioveatricalur ennui. At the age of 3 year,~ 
and nine months alter a diagnostic cardiac eatheterilation~ 
the infant was admitted in hospital because of seitureL The CT 
scan confirmed the presence of multiple brain ableeslanl and 
an antibiotic therapy was started with iulbaetam-ampl~llin 
and amlkacin, intravenously. The persistence of cHuleal 
pictures required a surgical drainage of the larger r 
lesion, and the admittanco in Pediatric Intensive Care Unit. 
Cultures performed in conventional mierobiologie~tl atedta for 
aerobic and anaerobic organisms remained sterlla. On the 
contrary the pus inoculation on the Vital Ann TM, BtoMarWu, 
permitted to evidentiate a polymicroblul etiology by 
ra/d~ ~ Ft~obacler/ms tme./eal~t and P~e~s~r~t~- 
ear ~ already after 120 hours of culture. 
The isolation of anaerobic organism~ can result very dlMeult, 
and when anaerobic culturing technique is not optimal~ tha 
abseeeses mistakenly are cousidered sterile. The long ._pgrlod 
between the heart catheterization and the clinical findings let 
us suppose that the events are not surely connected. On the 
contrary, the poor oral hygiene can be implicated. 

Sepsis and septic shock, what is the future? 

Roger C.Bone MD, Professor of Medicine, President and Chief Executive 
Officer, Medical College of Ohio, Toledo, Ohio, USA 

The term systemic inflammatory response syndrome (SIRS) was adopted by 
the Consensus Conference to denote a type of systemic response to severe 
infection or otherinsults in critically ill patients. When SIRS occurs from in- 
fection it is called sepsis. Sepsis occurs more frequently in persons with per- 
existing illness or severe trauma. There has been tremendous advances in 
prophylaxis, diagnosis, and treatment of sepsis. A comprehensive model of 
the disease progression from SIRS to MODS should be developed giving 
priority to severity of illness scoring system and other predictive methods. 
Some recommendations for future clinical trials include: Trials should not 
start with humans. Before proceeding to human trials, animal studies should 
indicate an acceptable risk/benefit ratio. Appropriate patient populations 
must be defined and treatment protocols should be standardized. Full and 
rapid reporting of all results should be mandatory and a central repository 
of published and unpublished study results could be helpful. Accrual at 
each center should be of sufficient size, and should include the number of 
patients accrued, mortality rates, and patient characteristics. Pivotal trial 
should be preceded by sufficient pilot or phase II studies. Correct drug dos- 
age and usage should be delineated in pilot studies. Large, multicenter, 
trials should be used to enhance the unversality of trial results. Analyses 
should be planned a priori. Definitions for the target population should be 
explicit, reproducible, and include illness severity scores. Outcomes should 
be relevant reproducible and include both measures of benefit and harm. 
MODS and its reversal should be considered as an endpoint. Quality of life 
should also be considered as an endpoint. The estimators of overall treat- 
ment effects should be controlled for base-line prognostic factors and sub- 
group anaIysis should only be used for hypothesis generation and not to 
modify the conclusoin of the trial. Economic analysis should be included as 
part of clinical design. Evaluatin of source control should be a critical com- 
ponent of any study. Standardized clinical mediator assays should be pur- 
sued. Placebo patients in clinical trials should be studied for a better under- 
standing of the pathogenesis and epidemiology of SIRS, Evidence based 
medicine should be used to evaluate the validity of clinical. 

INCREASED 9'mTc-DTPA CLEARANCE AFTER EXPOSURE TO 

NITRIC OXIDE 

S.J.C. Verbrugge, R.J.M. Houmes, E.R. Hendrik, B. Laehmann 
Department of Anesthesiology, Erasmus University Rotterdam, The 
Netherlands. 

Introduction: Use of inhaled nitric oxide (NO) as a modulator for 
optimizing ventilation-perfusion or lowering pulmonary artery pressure is 
becoming increasingly common. NO is a free radical but little toxicological 
research has been published. Clearance of nebulized 99mTc-DTPA is known 
to be, a sensitive indicator for early function impaimaent of the alveolo- 
capillary barrier. We investigated whether exposure to NO increased 
clearance of 9~Tc-DTPA from the lung. 
Methods: Three groups of 5 White Sealand rabbits (BW 3.5 kg) were 
anesthetized, tracheotomized and paralyzed. 2 groups were ventilated for 
six hours at pressure regulated volume control, set to deliver 10 ml/kg with 
a frequency of 30/rain, I/E ratio = 1:2 and PEEP = 3 cm HzO using a 
modified Servo 300 Ventilator (Siemens, Solna, Sweden) with 
computerized NO delivery system. Gas mixture per group was either 0/25 
or 20/25 [NO (ppm) / FiOz]. After six hours of ventilation in these 2 
groups and immediately after anesthesia in group 3 (control), 99~Tc-DTPA 
was nebulized into the inspiratory line of the breathing circuit and 
administered as a fine aerosol. Gamma counting was measured for 20 
minutes, monoexponential curves were fitted to the data and the clearance 
half-time (T�89 was calculated. 
Results: The T~/2 mean • SD of the different groups were: 

Group [NO (ppm) t FiOz] T~A (Mean 4- SD) 
0/25 75.0 • 22.0 rain 
20/25 38.7 • 13.8 rain 
Control 85.0 • 29.7 min 

20 ppm NO resulted in a significant decrease in T�89 (ANOVA with Mann- 
Whitney post-test, p<0.05). 
Conclusion: Exogenously administered NO in combination with 
mechanical ventilation in a healthy rabbit lung increases clearance o f  99mTc - 

DTPA from the lung and this may indicate an effect of NO on the function 
of the alveolar-capillary barrier. 
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The psychology of the paediatric surgical patient 

M Nikolic, D. Hmjak, V. Colovic 
University Children Hospital, Beograd, Tirsova 10, Yuge,shvia 

Obieetives : This chapter will describe what is knovca of the 
psychlogical responses of infant and children to hospiUiisation 
and attendant procedures. The factors which may modify these 
responses will he discussed and important considemtiorts will be 
outlined for optimal anaesthetic management and postoperative 
period of infants and children which will minimised the rise of 
emotional upset. 

Methods : In this paper the autors will discttssed the probl�9 of: 
1. health children (ASA I, II) facing single uncomplicated surgical 
elective procedures 
2. various abnormal situations including neurotic children, 
children facing repeted operations, chronically ill, buaaes and 
tsaumatically impired ones 
3. unfortunate young patient facing and often expoclting fatal 
outcome from le "ul'ukaemia, tumors, cystic fibroses or otheq" disease. 

C0nr : Management of each child must vary greatly, ifi 
general the phases of emotional conditioning include home and 
preadmissiun preparation, admitiun preoperated and operative 
care and postoperative period. 
The authors would be happy if the child passes all stages without 
any trauma which could be prolonged in the future life. 
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Inhaled Nitric Oxide (iNO) in Postoperative 
Congenital Heart Disease - Special Implications 

/. Schulze-Neick, F.Uhlemann, M.BOItmann, B.Stiller, N.Haas, 
I.D~ihnert, H.Werner, R.Roesaint*, R.Hetzer, V.Alexi-Meskhishvi l i  

and P.E.Lange - German Heart Institute Berlin, and * Department of 
Anaesthesiology and Operative Intensive Care, Virchow Clinic, Humboldt 

University of Berlin 

Introduction iNO is used to selectively reduce pulmonary vascular 
resistan(~e. We applied iNO in the postoperative intensive care of 
patients with pulmonary hypertension and the risk of right ventricular 
failure after surgical correction of a congenital cardiac defect. 
Methods 2-50 ppm NO were added to the ventilatory gas mixture 
using a specially designed equipment (Messer-Griesheim, 
Germany/Austria). Indications for application included pulmonary 
artery pressure >50% systemic pressure, critically depressed right, 
ventricular function or an oxygenation index >10. Assessment of N O- 
efficiacy consisted of on-off-on measurements according to the clinical 
stability of the patient including hemodynamic parameters, pulmonary 
gas exchange, continuous monitoring of ventitatory function and 
transesophageal echocardiography of the right heart. 
Results In 29 situations (19 patients, age 3 days-71,1 years), iNO 
was applied 0-628 h postoperatively. Oxygenation was improved 
in 13 situations from 114_+51 to 171+53 mmHg pC2; pulmonary 
pressure was reduced in 17 situations from 70-*22% to 34_+17% of 
systemic pressure. In 7 situations, no reduction of pulmonary 
pressure was present, but measurement of cardiac output or 
echocardiographic analysis indicated an improvement of right 
ventricular function (right ventricular stroke volume +39-*12%, cardiac 
output +20-*11%). In 8 situations (immediately postoperativ with 
suprasystemic pulmonary artery pressures [n=4], multi-organ-failure 
[n=4]), no response to iNO could be determined. 
Conclusions For a special group of patients, the selective reduction 
of pulmonary vascular resistance by iNO has become an important 
part of postoperative therapy. Using this selective afterload 
reduction, postoperatively depressed right ventricular function can be 
improved. This effect of iNO seems to be the most important one in 
the postoperative period. Thus, iNO appears justified to be appfleo 
when impaired right ventdcular function could be improved even 
when pulmonary artery pressure is not raised or remains unchanged. 

Do respiratory disorders due to anaesthesia ditfing the first year of 
life corelate with prematurity 

D. HrnjaL M. Nikolic, V. Colovic 
University Children Hospital, Beograd, Tirsova 10, Yugoslavia 

Obiectives : Premature infant are exposed to danger of apaea due 
to anaesthesia during their tirst months of life. It is yet unknown 
whether prematurity is corelated to any other kind of reslgratory 
disorder due to anaesthesia within the tirst year of life. 

Methods : We theretbre researched retrospectively for respiratory 
disorders in all infants under 12 months of life belonging to ASA 
group 1. They all had been anaesthetised in 1985.95 in our clinic 
for the following surgical reasons: ingvinal haemia, umbilical 
haemia, hydrocelae testis and phymosis. 

Results : In 2350 cases we tbund: lafingospasm during induction 
in anaesthesia (0,5%), bronchospasm during induction in 
anaesthesia (0,22%), impaired intubation (0,1~ postanaesthetic 
laringospasm (0,1%), supposed aspiration 
(0,04%),postanaesthetic inspiratory stridor (0,05%), 
postinductional Inngoedema (0,03%), death after 4 months in 
consequative of infection pneumonie (0,12%), none of these 
disorders was correlated the prematurity, 3 infants suffered of 
post anaesthetic apnea, 2 of them had premature medical history. 

Concludions : Prematurity does not enhance the risk of 
respiratory disorders due to anaesthesia within the first year of 
life, except the danger of postanaesthetic almea needs spetial 
cosideration. 

Aerolized Prostacyclin (aePGI2) for pulmonary 
hypeltenaion (PHT) 

F._UHLEMANN, I. SCHULZE-NEICK, J NORNBERG, F. BERGER, $C OPITZ, 
SF.X KLEBER, *R ROSSAINT, R. HETZER, AND P.E LANGE 

German Heart Institute Berlin; and *Dept. Anesthesiology and Operative Intensive 
Care, and $Cardiovascular Catheterization Laboratory, Humboldt University, 

Berlin, Germany 

Introduction: Intravenous PGI 2 can cause severe systemic vasodilation with 
hypotension when used for treatment of PHT. The increasing clinical application of 
inhaled nitric oxide (iNO) has illustrated the physiology and benefits of selective 
pulmonary vasodilation, however, it is potentially toxic and requires complex 
administration equipment. We examined the effects of aePGI 2 in patients with PHT 
as an alternate to iNC. 
Patients and Methods: During routine catheterization for evaluation of 
pulmonary vasoreactivity, aePGI 2 versus iNO was compaired, 9 were cyanotic 
patients with congenital intracardiac shunting lesions, 3 had primary PHT (patient 
group A). AePGI 2 was used postoperatively in 3 patients in whom interruption of 
ongoing iNO-Therapy for PHT or right ventricular dysfunction had to be anticipated 
for technical or medical reasons (patient group B). AePGI 2 was applied using a 
pneumatic drug nebulizer delivering an aerosol particle size of 2-5/~m. The aerosol 
was inhaled for 10 min spontaneously (group A) or applied close to the Y-piece of 
the inspiratory limb in the ventilated patients (group B) after an NO-oft-test had 
proven persisting PHT No acute side effects occurred in either group. 
Resul ts :  Group A: 5/12 patients showed no vasoraactivity. In 2/3 patients with 
primary PHT, a significant drop in pulmonary artery resistance occured (-33• 
as verfied by repeated cardiac output measurements. In 5/9 patients with shunting 
defects, the relative pulmonary vascular resistance (Rp:Rs) decreased with iNO 
from 96• to 62• systemic resistance, and to 52• systemic resistance 
with aePGI2 (p vs iNO > 2). Thus, aePGI 2 showed a marked effect in 7/12 patients 
and in all patients where iNO was effective. Group B: Cardiac index (+21• 
systemic oxygenation and left atrial pressure improved; central venous pressure 
and pulmonary artery pressure (-45• 2 rain after application of 
aePGI 2 and remained so 20-30 min after application was stopped 
Conr It could be demonstrated that aePGI 2 lowers pulmonary vascular 
resistance and indirectly improves cardiac function. This effect seemed to be 
selective, and was comparable to iNO in the doses we have examined. Therefore, 
aePGI 2 could represent a clinically useful alternate to iNC. However, further 
research is necessary to work up the benefits of either therapeutic strategy. 
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HEAT AND MOISTURE EXCHANGE FILTERS FOR BACTERIAL 
RETENTION IN INTUBATED PIGS DURING INTENSIVE CARE 
I. Preis~ F. Kobelt*, S. Joachim, C. Preis** 
Department for Anesthesiology and * Experimental Surgery, University of 
W(irzburg, D-g7080 Wfirzburg, Germany 
�9 * Department of General Anesthesia and Intensive Care, University of 
Vienna, A-1090 Vienna, Austria 

Objectives: Heat and moisture exchange filtem (HME) are used as 
artificial noses for intubated patients to prevent tracheo-bronchial or 
pulmonary damage resulting from dry and cold inspired gases. 
Furthermore they are used for the prevention of bacterial contamination of 
the anesthetic apparatus by the patient's exspired air. So they are 
considered as a time- and money-saving device in anesthesia. Filters are 
mounted directly on the tracheal tube, where they collect a large fraction of 
the heat and moisture of the exspired air, adding this to the subsequent 
inspired breath. The effective performance depends on the water- and 
bacteria- retention capacity of the filter. This study evaluates the efficiency 
of four different filters under clinical conditions. 
Methods: Four different types of filters ( DAR Hygrobac, Gibeck 
Humidvent, Medisize Hygrevent and PALL BB 100 ) were investigated 
dudng mechanical ventilation over a pedod of 24 hours. 20 minipigs with 
hemorrhagic shock were intubated and Ventilated for 5 days in an animal 
intensive care unit (ICU). After 24 hours of mechanical ventilation the filter 
was randomly replaced maintaining the individual ventilatory conditions. 
The weight of the filter was determined before use and after removal after 
24 hours. The airway pressure was monitored online to record changes 
during use. Tracheal secretions and both sides of the filter were 
microbiolologically tested to see whether bacteria of the animal's 
respiratory system could be found on the patient's side of the filter or if 
they even would have penetrated the barrier. 
Results and discussion: Over a pedod of 24 hours 3 of 4 types of filters 
showed an increase in weight of 10 + 6% and airway pressure. Bactedal 
celonisation 0ccured in nearly all fillers (93 of 100) on the patient's side, 
whereas only three of four types of filters showed identical bacterial 
colonisation on both sides. The only filter that did not show bacterial 
penetration, increase in weight or airway pressure was the PALL-HME, a 
condensation humidifier without hygroscopic salts for moisture retention. 
With respect to our data one should use a condensation humidifier if 
airway conditions should remain stable dudng mechanical ventilation and 
desinfection of the anesthetic apparatus should be avoided after each 
patient. 

C-REACTIVE PROTEIN AND WHITE BLOOD COUNT IN 
SITUATIONS OF ORGANIC STRESS OTIIER THAN 
INFECTION 
P . K a l a b a l i k i s ,  D . G i o n i s ,  A . V a s i l o p o u l o s ,  
J . P a p a d a f o s .  
Pediatric Intensive Care U n i t ,  " P. & A. 
Kyriakou" Children's Hospital, Athens, GREECE 

O b j e c t i v e s :  D e t e r m i n e  t h e  f l u c t u a t i o n  o f  C- 
r e a c t i v e  p r o t e i n  (CRP) and  w h i t e  b l o o d  
c o u n t  (WBC) f o r  4 d a y s  a f t e r  o r g a n i c  s t r e s s  in  
c h i l d r e n  n o t  h a v i n g  b a c t e r i a l  i n f e c t i o n .  
M e t h o d s :  We s t u d i e d  81 c h i l d r e n ,  a g e d  15 d a y s  
to  14 y e a r s ,  a d m i t t e d  i n  o u r  PICU d u r i n g  a 18 
m o n t h  p e r i o d  w i t h  d i s e a s e s  e n t a i l i n g  o r g a n i c  
s t r e s s .  P a t i e n t s  a d m i t t e d  w i t h  b a c t e r i a l  
i n f e c t i o n  o r  m a l i g n a n c y , a s  w e l l  a s  t h o s e  whose  
b l o o d ,  u r i n e ,  b r o n c h i a l  swab  c u l t u r e s  w e r e  
p o s i t i v e  f o r  p a t h o g e n i c  o r g a n i s m s ,  w e r e  
e x c l u d e d  f rom t h e  s t u d y .  T w e n t y  f o u r  c h i l d r e n  
w e r e  a d m i t t e d  a f t e r  s e v e r e  i n j u r y  o r  s u r g e r y  
to  t h o r a x  o r  a b d o m e n ,  24 w i t h  h e a d  t r a u m a ,  8 
w i t h  c o n v u l s i o n s  and  23 w i t h  r e s p i r a t o r y  
d i s t r e s s .  CRP m e a s u r m e n t ,  WBC and  d i f f e r e n t i a l  
l e u c o c y t e  c o u n t  was p e r f o r m e d  f o r  e a c h  p a t i e n t  
on a d m i s s i o n  and  d a i l y  u n t i l  t h e  4 t h  d a y .  
R e s u l t s :  CRP v a l u e s  w e r e  i n c r e a s e d  i n  s u r g i c a l  
p a t i e n t s  and  t h o s e  w i t h  h e a d  t r a u m a .  I n  t h e s e  
c a s e s  t h e  CRP was n e g a t i v e  on t h e  1 s t  d a y ,  
t h e n  i n c r e a s e d  r e a c h i n g  p e a k  v a l u e s  by t h e  2nd 
d a y ,  when i t  s t a r t e d  d e c r e a s i n g .  CRP was 
n e g a t i v e  i n  p a t i e n t s  w i t h  c o n v u l s i o n s  and  
r e s p i r a t o r y  d i s t r e s s .  A l l  t h e  p a t i e n t s  
( e x c e p t  f o r  one  w i t h  l a r y n g i t i s )  had  h i g h  WBC. 
H i g h e r  WBCs w e r e  o b s e r v e d  on t h e  l s f  d a y ,  
d e c r e a s i n g  d u r i n g  t h e  n e x t  d a y s .  C o n c l u t i o n s :  
I n  many c o n d i t i o n s ,  o t h e r  t h a n  i n f e c t i o n s , C R P  
i n c r e a s e s  up s t h e  2nd d a y  and  t h e r e a f t e r  
d e c r e a s e s , w h e r e a s  WBC i s  h i g h  and  g r a d u a l l y  
d e c r e a s e s  w i t h  t h e  i m p r o v e m e n t  o f  t h e  d i s e a s e .  

FLUCTUATION OF INTERLEUKiN-6 AND C-REACTIVE 
PROTEIN [N CHILDREN WITH HEAD INJURY. 
P . K a l a b a l i k i s  , K . P a p a z o g l o u , J . P a p a d a t o s ,  
N . ' P a p a d o p o u l o s ,  F . S a x o n i - P a p a g e o r g i o u .  
P e d i a t r i c  I n t e n s i v e  C a r e  U n i f ,  " P. & A. 
K y r i a k o u "  C h i l d r e n r s  H o s p i t a l ,  A t h e n s ,  GREECE 

O b j e c t i v e :  ( i ) T h e  f l u c t u a t i o n  o f  I n t e r l e u k i n - 6  
( I L _ 6 )  and  C - r e a c t i v e  p r o t e i n  (CRP) in  c h i l d r e n  
w i t h  h e a d  i n j u r y  (HI )  f o r  4 d a y s  a f t e r  t h e  
a c c i d e n t . ( i i ) T h e  c o r r e l a t i o n  o f  t h e s e  v a l u e s  
w i t h  t h e  s e v e r i t y  o f  t h e  H I . m e t h o d s : W e  s t u d i e d  
20 c h i l d r e n  w i t h  H I , t r e a t e d  in  o u r  P I C U , a g e d  
15 m o n t h s  t o  14 y r s  (mean 8 . 6  y r s ) . T h e y  w e r e  
f o l l o w e d  f o r  4 d a y s  a f t e r  t h e  HI arid t h e  I L - 6  
and  CRP l e w ~ l s  w e r e  r e c o r d e d  o v e r  t i m e .  The 
G l a s g o w  Coma S c a l e  r a n g e d  f rom 3 t o  15 (mean :  
8.7) and APACHE 11 from 2 to 15 (mean:7.4). 
Statistical analysis was conducted with the 
use of regression Iechique for repeated 
measures Results: IL__6 levels were high in the 
first 12 hrs (mean:lO3pg/ml) decreasing.over 
time, but they were still elevated by the 4th 
day  o f  t h e  i n j u r y  ( m e a n : 1 8 p g / m l ) . ( I L - 6  in  
h e a l h y  c o n t r o l s  < l p g / m l ) .  I L - 6  d e c r e a s e d  on 
t h e  l o g a r i t h m  of  t h e  v a l u e s  by  0 . 2 7  p g / m l  p e r  
12 h r s  (p<O.OO1) .CRP was  n e g a t i v e  on a d m i s s i o n  
( m e a n : 4 . 3 m g r / L ) ,  t h e n  i n c r e a s e d  r e a c h i n g  p e a k  
l e v e l s  on t h e  2nd day  (mean :  8 7 . 7 m g r / L ) ,  
d e c r e a s i n g  t h e r e a f t e r ; i t s  v a l u e  i n c r e a s e d ,  on 
a v e r a g e , b y  3 3 . 0 8  mg/L p e r  12 h r s  (p<O.O01)  up 
t o  t h e  2nd d a y .  Mean I L - 6  and  CRP l e v e l s  w e r e  
h i g h e r  i n  more  s e v e r e l y  i n j u r e d  p a t i e n t s ,  
( r e s u l t  n o t  s t a t i s t i c a l y  s i g n i f i c a n t ) .  
C o n c l u t i o n :  I n  c h i l d r e n  w i t h  s e v e r e  HI ,  I L - 6  
i n c r e a s e s  e a r l y ,  w i t h i n  t h e  f i r s t  12 h r s ,  and  
gradually decreases over time, whilst CRP 
increases later reachig peak values the 2rid 
day. The correlation of IL-6 and CRP with the 
severity of the HI remains questionable. 

ACUTE AND CHRONIC NUTRITIONAL STATUS IN THE 
CRITICALLY ILL CHILD 
Maria Tamiolaki, R. C. Tasker 
Paediatric Intensive Care Unit, 
Hospital for Sick Children, Great Ormond 
Street, London, United Kingdom 

O b j e c t i v e s :  The e f f e c t  o f  P r o t e i n  E n e r g y  
N a l n u t r i t i o n ( P E M )  in  c r i t i c a l l y  i l l  c h i l d r e n  
may be i m p o r t a n t ,  The p u r p o s e  o f  t h i s  s t u d y  
was t o  a s s e s s  t h e  i n c i d e n c e  o f  m a l n u t r i t i o n  
a c c o r d i n g  t o  a g e  and  i t s  i m p a c t  t o  p r o l o n g i n g  
t h e  s t a y  i n  t h e  i n t e n s i v e  c a r e  u n i t .  
m e t h o d s :  B e t w e e n  March t o  November  1 9 9 4 , W e i g h t  
L e n g t h , T r i c e p s  S k i n f o l d  (TSF) and  Mid-Arm 
m u s c l e  C i r c u m f e r a n c e  (MAMC) w e r e  c o l l e c t e d  
p r o s p e c t i v e l y  i n  29 g i r s  and  44 b o y s  (mean a g e  
2 , 8 y )  w i t h i n  48 h o u r s  o f  a d m i s s i o n .  E x c l u s i o n  
c r i t e r i a  w e r e  m a l i g n a n c i e s , c h r o n i c  o r g a n  
f a i l u r e , s y n d r o m s  and  f l u i d  d i s t u r b a n c e s .  
The W a t e r l o w  s t a g e s  w e r e  u s e d  f o r  a s s e s m e n t  o f  
t h e i r  a c u t e  and  c h r o n i c  n u t r i t i o n a l  s t a t u s  and  
t h e  f a t  and  p r o t e i n  s t o r e s . A t  t h e  t i m e  o f  
a s s e s m e n t  c a l o r i e s  i n t a k e  was  n e g l i g i b l e .  
R e s u l t s :  At r i s k  t o  d e v e l o p  o r  i n  a c u t e  and  
c h r o n i c  PEM w e r e  c l a s s i f i e d  48~ and  28~ o f  a l l  
c h i l d r e n  r e s p e c t i v e l y .  At r i s k  o r  d e f i c i e n t  i n  
f a t  and  p r o t e i n  s t o r e s  w e r e  c l a s s i f i e d  32~ and  
38~ r e s p e c t i v e l y .  C h i l d r e n  u n d e r  6 m o n t h s  o f  
a g e  w e r e  more  s u s c e p t i b l e  i n  p r o t e i n  s t o r e s  
d e f i c i e n c y  (x 2 t e s t  p < O . O 0 5 ) .  MAMC had  a good  
c o r r e l a t i o n  w i t h  a c u t e  PEM ( r = O . 4 6 , p < O . O 0 1 ) .  
T h i s  s t u d y  f a i l e d  t o  p r o v e  a n y  s i g n i f i c a n t  
d i f f e r e n c e  i n  t h e  l e n g t h  o f  s t a y  i n  t h e  U n i t  
b e t w e e n  t h e  d e p l e t e d  and  t h e  n o n - d e p l e t e d  
p a t i e n t s .  
C o n c l u s i o n s :  On a d m i s s i o n  i n  I n t e n s i v e  C a r e  
U n i t ,  c r i t i c a l l y  i l l  c h i l d r e n  o f  a l l  a g e s  may 
p r e s e n t  w i t h  s i g n s  o f  PEM. The o v e r a l l  i m p a c t  
o f  t h i s  s i t u a t i o n  n e e d s  f u r t h e r  i n v e s t i g a t i o n .  



NUTRITIONAL~ASSESSMENT AND RELATED BIOCHEMICAL 
CHANGES IN THE CRITICALLY ILL CHILD 
Maria Tamiolaki, G. Maropoulos, J. Papadatos, 
~aso Deligianni 
Paediatric Intensive Care Unit 
Chemical Pathology Department,"P.& A.Kyriakou" 
Children's Hospital,Athens,Greece. 

Nutrition is especially important to the 
critically ill patient whose diet can 
frequently be replaced by artifical feeding. 
Patients at risk must be identified before 
they become debilitated. 
The aim of the study was to asse.ss 
prospectively the nutritional status of 27 
critically ill patients within 48 hours of 
their admission to the Intensive Care Unit. 
We measured 4 anthropometric parameters 
(weight, length, midarm muscle circumferance 
and triceps skinfold thickness) and 3 visceral 
p r o t e i n s  [ a l b u m i n e  ( a l b ) ,  p r e a l b u m i n e  ( p r e ) ,  
r e t i n o l - b i n d i n g  p r o t e i n  (RBP)] a s  b i o c h e m i c a l  
m a r k e r s .  The W a t e r l o w  c l a s s i f i c a t i o n  was u s e d  
f o r  t h e  e v a l u a t i o n  o f  t h e  a n t h r o p o m e t r y .  
R e s u l t s :  A n t h r o p o m e t r u  A c u t e l y  u n d e r n o u r i s h e d  
w e r e  15~ o f  o u r  p a t i e n t s ,  c h r o n i c a l l y  
u n d e r n o u r i s h e d  w e r e  18%. F a t  s t o r a g e  
d e f i c i e n c y  s h o w e d  36X and  p r o t e i n  s t o r a g e  
d e f i c i e n c y  o n l y  4~.  B i o c h e m i s t y :  A l l  t h r e e  
b i o c h e m i c a l  m a r k e r s  show ed  l o w e r  mean v a l u e s  
c o m p a r e d  t o  t h e  m a t c h e d  f o r  a g e  g r o u p  o f  
c o n t r o l s .  S t a t i s t i c a l l y  s i g n i f i c a n t  was t h e  
d i f f e r e n c e  f o r  a l b u m i n e  and  RBP. 
C o n c l u s i o n :  B i o c h e m i c a l  m e a s u r e m e n t s  may 
r e p r e s e n t  a more  s e n s i t i v e  p r e d i c t o r  f o r  
n u t r i t i o n a l  d e p l e t i o n .  
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OUTCOME OF SEVERE PEDIATRIC RESPIRATORY 
DISEASES SUPPORTED BY DIFFERENT NETHODS OF 
NECHANICAL VENTILATION 
G. Briassoulis MD. PhD, A. Vassilopoulos ND, 
L. Sianidou MD, J. Papadatos MD, PhD. 
Pediatric Intensive Care Unit, " P. & A. 
Kyriakou" Children's Hospital, Athens, GREECE 

Ob.iectives: To retrospectively evaluate the 
influence of modifications of basic mechanical 
v e n t i l a t i o n  (HV) m o d a l i t i e s  on t h e  m o r b i d i t y  
and  m o r t a l i t y  o f  c r i t i c a l l y  i l l  c h i l d r e n ,  
r e c e i v i n g  MV f o r  s e v e r e  r e s p i r a t o r y  d i s e a s e s .  
M e t h o d s :  We u s e d  " l o w  v o l u m e  - p r e s s u r e  l i m i -  
t e d "  MV s t r a t e g i e s  d u r i n g  t h e  y e a r s  ( 1 9 9 0 - 9 3 ) ,  
c o m p a r e d  t o  t h e  c o n v e n t i o n a l  v e n t i l a t o r y  s u p -  
p o r t  u s e d  d u r i n g  t h e  y e a r s  ( t 9 8 6 - 8 9 ) . N e w  modes  
o f  MV i n c l u d e d  i n v e r s e  r a t i o  v e n t i l a t i o n ,  CO= 
e l i m i n a t i o n  by i n t r a t r a c h e a l  c a t h e t e r , m e c h a n i -  
c a l l y  c o n t r o l l e d  h y p o v e n t i l a t i o n  and  p e r m i s s i -  
ve h y p e r c a p n i a .  Our 80 p a t i e n t s  had  r e c e i v e d  
e i t h e r  MV a l o n e  (VA) o r  w i t h  m e d i c a l  t r e a t m e n t  
(MT) w e r e  d i v e d e d  i n t o  two s u b g r o u p s  w i t h  
r e g a r d  t o  p r e s e n c e  o r  a b s e n c e  o f  d o c u m e n t e d  
a i r - l e a k s  (AL) .  R e s u l t s i  Our d a t a  showed  t h a t  
t h e  m o r t a l i t y  r a t e s  d e c r e a s e d  i n  t h e  h i g h  r i s k  
g r o u p s ,  b o t h  t h e  AL (73% V~ 45%, p < 0 . 0 4 )  and 
t h e  VA g r o u p  (80% V~ 30%, p < O . O O 1 ) . O u r  o v e r a l l  
s u r v i v a l  r a t e  h a s  b e e n  i n c r e a s e d  f r o m  56~ to  
7 8 ~ ( p < 0 . 0 3 )  a l o n g  w i t h  a r e d u c t i o n  o f  t h e  ARDS 
s u r v i v a l  r a t e  f r o m  7% t o  5 0 % ( p < 0 . 0 2 ) .  S i m u l t a -  
n e o u s l y ,  t h e  AL i n c i - d e n c e  i n  t h e  VA g r o u p  has  
a l s o  b e e n  d e c l i n e d  l o n g i t u d i n a l l y  (45~ V s 3 5 X ) .  
T h o s e  c h a n g e s  w e r e  p r e c e d e d  by  a r e d u c t i o n  o t  
t h e  means  o f  t i d a l  v o l u m e s  (Vt 12 .1  V~ 8 .97  
m l / K g ,  p < O . 0 0 0 5 ) , c o r - r e s p o n d i n g  t o  h i g h e r  pCO~ 
v a l u e s  C o n c l u s i o n s :  m o d i f i c a t i o n s  o f  b a s i c  MY 
m o d a l i t i e s  m i g h t  i m p r o v e  t h e  o u t c o m e  of  
c h i l d r e n  w i t h  s e v e r e  l u n g  d i s e a s e s ,  c o m p a r e d  
w i t h  t r a d i t i o n a l  m e t h o d s  o f  MY. 

AIR-LEAKS AMONG MECHANICALLY VENTILATED 
CHILDREN FOR SEVERE RESPIRATORY DISEASES 
G. Briassoulis ~D. PhD, A. Vassilopoulos MD, 
L. Sianidou ~D, J. Papadatos MD, PhD. 
P e d i a t r i c  I n t e n s i v e  Ca re  U n i t ,  " P. & A. 
K y r i a k o u "  C h i l d r e n ' s  H o s p i t a l ,  A t h e n s ,  GREECE 

O b j e c t i v e s :  M e c h a n i c a l  v e n t i l a t i o n  (MV) i n  
c a s e s  o f  a c u t e  r e s p i r a t o r y  f a i l u r e  can  
e x a c e r b a t e  an  u n d e r l y i n g  l u n g  i n j u r y  and  
p r o d u c e  v a r i o u s  a i r - l e a k s  (AL) .  The a im o f  
t h i s  ~ s  was t o  e v a l u a t e  t h e  i n c i d e n c e  o f  AL 
i n  c r i t i c a l l y  i l l  c h i l d r e n  r e c e i v i n g  MV f o r  
s e v e r e  r e s p i r a t o r y  d i s e a s e s  and  t o  e x a m i n e  
w h e t h e r  AL c o u l d  be c o r r e l a t e d  w i t h  some 
s p e c i f i c  c l i n i c a l  e v e n t s  o r  v e n t i l a t o r y  
s e t t i n g s .  M e t h o d s :  The 80 p a t i e n t s  i n c l u d e d  i n  
t h e  s t u d y  (mean a g e  2 . 9 •  y e a r s ,  49 m a l e s  
and  31 f e m a l e s ) ,  w e r e  i n i t i a l l y  a d m i t t e d  t o  
t h e  PICU f o r  ARDS (27%) ,  asthma (15%),  
pneumonia (21%), pulmonary congenital diseases 
(9%) or bronchiolitis (10%). The patients 
were divided into two groups; those with AL or 
without AL (NAL). Results: AL developed 22 out 
of 80 patients (27.5%) with greater incidence 
among patients with congenital abnormalities 
(43%) or ARDS (41%) compared to those with 
foreign bodies (29%), asthma (25%), pneumonia 
(18%) or bronchiolitis (0/8). Survival was 
lower in the AL group, compared to the NAL 
group (41% vs 76%, p<O.Ol). There was corre- 
lation between the incidence of AL with not 
only high ventilatory pressures (barotrauma), 
but also the indipendent variable of large 
tidal volumes (Yw 12.2 VS 9ml/Kg, p<O.O001), 
i n d i c a t i n g  a d i r e c t  i n j u r y  by  t h e  l a r g e  
v o l u m e s  on p u l m o n a r y  e p i t h e l i u m .  C o n c l u s i o n s :  
MV i s  an  a g g r a v a t i n g  f a c t o r  i n  p r o d u c i n g  AL, 
when h i g h  p e a k  a i r w a y  p r e s s u r e s  o r  l a r g e  t i d a l  
v o l u m e s ,  a r e  d e l i v e r e d  by  t h e  v e n t i l a t o r .  

HYPERBARIC OXYGEN THERAPY IN PERSISTENT 
INFECTION DISEASE. 
D. Gionis, P. Kalabalikis, B. Zachariades, 
K. Papazoglou, E. Ourani, J. Papadatos 
P e d i a t r i c  I n t e n s i v e  C a r e  U n i t ,  " P. & A. 
Kyriakou" Children's Hospital, Athens, GREECE 

H y p e r b a r i c  o x y g e n  (HBO) t h e r a p y  i s  a 
t h e r a p e u t i c  m o d a l i t y  w h i c h  i n c r e a s e s  t i s s u e  
o x y g e n a t i o n  i n h i b i t i n g  t h e  g r o w t h  o f  c e r t a i n  
b a c t e r i a .  C l i n i c a l  s t u d i e s  i n  p a t i e n t s  w i t h  
l o c a l  i n f e c t i o n s  h a v e  d e m o n s t r a t e d  s i g n i f i c a n t :  
i m p r o v e m e t  w i t h  r e s t o r a t i o n  o f  p e r f u s i o n  andi 
o x y g e n a t i o n  o f  t h e  i n f e c t e d  t i s s u e s .  W~ 
p r e s e n t  a 4 y e a r  o l d  g i r l  who h a s  a v e r y  l a r g e  
h e a m a n g i o m a  on h e r  r i g h t  l e g  ( K l i p p e r  
T r e n a u n a y  s y n d r o m e ) .  The l a s t  f o u r  m o n t h s  s h e  
e x p e r i e n c e d  r e c u r r e n t  e p i s o d e s  o f  
s  and  l o c a l  i n f e c t i o n s  o f  t h e  
l e g .  B e s i d e  t h e  a n d i b i o t i c  t h e r a p y  s h e  
u n d e r w e n t  4 L a s e r  s e s s i o n s  a t  t h e  h a e m a g i o m a  
s i t e .  She was  t r a n s f e r r e d  t o  o u r  PICU w i t h  
s e v e r e  s e p s i s  and  m u l t i p l e  o r g a n  f a i l u r e  due  
t o  i n f e c t i o n  o f  h e r  r i g h t  l e g .  On a d m i s s i o n  
h e r  l e g  was o e d e m a t o u s  w i t h  bad  p e r f u s i o n .  U/S 
was p e r f o r m e d  t o  t h e  l e g  w h i c h  r e v e a l e d  
n u m e r o u s  a b s c e s s e s  (E.  c o l t ) .  S u r g i c a l  
d r a i n a g e  o f  t h e  a b s c e s s e s  and  a n t i b i o t i c s  w e r e  
a d m i n i s t e r e d  IV and  v i a  h e r  r i g h t  f e m o r a l  
a r t e r y .  She c o n t i n u e d  t o  be  f e b r i l e .  S h e  was 
p l a n n e d  t o  u n d e r g o  a m p u t a t i o n  o f  t h e  r i g h  t 
l e g .  At t h a t  t i m e  s h e  had  n i n e  s e s s i o n s  on 
t h e  h y p e r b a r i c  o x y g e n  c h a m b e r .  A few d a y s  
l a t e r  t h e  i n f e c t i o n  was c o n t r o l l e d ,  so  
a m p u t a t i o n  was e x c l u d e d .  HBO a c c o r d i n g  t o  t h e  
l i t e r a t u r e ,  c a n  be  u s e d  s u c c e s s f u l l y  i n  
p a t i e n t s  w i t h  p e r s i s t e n t  l o c a l  i n f e c t i o n s ,  
b u r n s ,  a i r  e m p o l i s m ,  c a r b o n  m o n o x i d e  p o i s o n i n g  
a n d  wound h e a l i n g .  
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A REVISED THERAPEUTIC INTERVENTION SCORING 
SYSTEM FOR PAEDIATRIC INTENSIVE CARE UNITS. 

Habibi B, Nadel S and I-labibi P. 
Department Of Paediatrics. St Mary's Hospital. London 

Introduction: The Therapeutic Intervention Scoring System 
(TISS) was last revised in lg83. Since many more interventions 
are now widely used, this TISS underscores the more ill patients 
and consequently the resource use in toady's intensive care units. 
Aims:  1. Te develop a revised TISS incorporating the 
additional interventions, 4 Point: Exchange blood transfusion, 3 
Point: CSR drains, Cuirass ventilation, Small Particle Aerosol 
Generator, ETCO2., Special bed/mattress, 2 Point: TCPOJTCPCO v 
Intra-osseous/intra-peritoneal fluids, Continuous infusion of 
sedative drugs in the non-ventilated patient, 1 Point: Scheduled 
Nebunsed drug therapy, Cervical collar, Pulse oximetry, 
Continuous drug infusions 

2. To use the TISS to validate Intensive Care Levels. Level 
I : the non intubated patient, Level 2 : the unstable or ventilated 
patient and Level 3 the ventilated and unstable patient (eg. 
MOSF). 
Patients and Methods: 171 consecutive patients admitted to 
the PICU were scored using a new proforma developed to include 
the additional interventions and to improve accuracy of collection 
of data by nurses. Maximum values for New and Old TlSS (NTISS, 
OTISS) and maximum intensive care level was computed for each 
patient admission. 
Results: NTISS correlated well with OTISS (R=0.983, 
y=0.056+1.154). There was no significant difference between 
mean values for OTISS and NTISS)in Level 1 patients (P=0.338 
unpaired t- test).For level 2 and 3 patients mean value of NTISS 
wes greater than OTISS (P<0.0001 and P=0.0015), respectively. 
There was a significant correlation between levels using either 
vmSS or OTISS (mean difference Level 1 and 2, Level 2 and 3, 
P<O.0001). 
Conclusion: A new TISS has been developed and used in a PICU. 
Nurses were able to accurately score the interventions on their 
shift. The assignment ot patients to intensive care levels correlates 
with TlSS values allowing a quantitative measure of severity. 

EXTERNAL OSCILLATORY VENTILATION-NEGATIVE 
BASELINE AND CONTINUOUS NEGATIVE PRESSURE 
VENTILATION. EXPERIENCES AND INDICATIONS 
p Habibi, G A Khakoo, B Kampmann, 
Dept of Paediatrics, St Mary's Hospital Medical School, London, 
W2 1NY, UK 

Aim: To assess the clinical uses of, and experiences with, the 
Hayek oscillator. This is a non-invasive device capable ef delivering 
not only continuous negative pressure (CNP) but also external 
oscillatory ventilation around a negative baseline (EOV-NB) using an 
external cuirass. This type of ventilation avoids the need for 
intubation and intermittent positive pressure ventilation (IPPV) and 
facilitates weaning in ventilator dependent patients. 
Patients and Methods: 21 patients in respiratory failure, age 
range 3 weeks to 15 years in a total of 29 patient episodes were 
treated using either CNP or EOV-NB mode. Duration of treatment 
varied from 4 hours to 8 days. Indications for use ef the device 
were: 
1) to facilitate weaning from IPPV 
2) prevent reintubation of patients following unsuccessful 
extubation, and 
3) avoid intubation and IPPV altogether using the Hayek oscillator 
as the on[y means of respiratory support. 
Results: There was an increase in PaO2:FiO2 ratio after CNP and 
EOV-NB (P <0.0001, and p=0.01 respectively, Wilcoxon Signed 
Rank test). Patients who were in respiratory failure with hypercapnia 
showed a statistically significant reduction in PaCO2 both with EOV- 
NB and CNP (P=0.02 and P=0.01 respectively) but the magnitude 
of change was individually greater in the patients who were treated 
with EOV-NB. All patients, however, showed a fall in respiratory rate 
(P<0.0001) after the application of the Cuirass in CNP mode. There 
was no physiological deterioration related to the application of 
external extrathoracic negative pressure in either CNP or EOV-NB 
modes. 
Conclusion: The improvement in PaO2:FiO2, the fall in PaCO2 
and respiratory rate were indicators of an improvement in ventilation. 
The proposed mechanisms include improvement in FRC, 
recruitment of additional alveolar units, and improvement in 
secretion clearance resulting in reduction in the work of breathing. 

NER1AL HYPERTEgIOH I~ CHILBEN ffTER ~PENIOE 
CORRECTIO~ OF CO~gEHITflt HEnRT DISEgE fl~D H~N~GE~[NT 
g.Llo6rek,lL LP,Uasilceoe,lL LLkinchin,~ 

hiatus StaLe InsLiLute for lodicul fiduunced Training 
h t r d u t i . ,  gs ih is hma, arterial byperhnsion [fi!l after the 
successful repair of congenital bnarL diseases Ilfl~l mating to coarctatiou 
of aortae and patent ducfluS arterioSuS frequently occurs reqnirin~ treatunt, 
~e have studied beuodynalic status in children uiLb ~ folIouiug operation 
correction nf CH0 for differentiation of pharnncolo~kal xano~ened, 
hthodL The investigation was carried out in 47 children with fi~ frot 
5 Lo t4 yours of age, who underwent oarhus surgical procedures, 3~ children 
had coarcflafliou of aortae and 8 children patent ducfin; arhriosus, hpodance 
reographg uethodwas used Lo eoasure cardiac ontnnt Icol and s;stonic oascular 
resistance ISg~] was calculated, ~earfl role IH~] central venous pressure [CYP] 
nan arterial pressure [WflP] Systolic pressure ISPl, and diastolic pressure 

IBP} uere nuniflored, The houudyuanin data ~aS coopered with skin--reetu 
difference for flbe touporaflure [zT], urine nufl~ufi [Oa] and arfler]ai-veuaos 
difference [:] in PO., PCO., pH acid-baSe balance lOCal, The roSoILs 
worn Subjected to t-testS and p 0 05 has considered significant, 
IesaILL The ch ldren bud increased CO of iO-130Z fret control dnta and 
inadequate decrease S~R of ?0-155X from eeotrnlASZ children achieved increased 
CO by means of the increased HLThero wore not significant differences of CUP, 

aT, UO, ~BB,zPO ,,'PCO. ,,,' pL Childronnre divided into 2 groups The first ~ro- 
up with 24 chiidre E {2t wiLL Cg and 3-P~] CO:IIO-I30X g~b]J0--IS0Z NflP:~t 3: 
t8,2 .~gbP::t~L5 tfi,? mx~g. ~P:?LatlS,7 mngg, Positive correlation was ap- 
peared beheen ~P and S~R [sO 22, p .O,O~l and L~e 2~d group with 23 children 
C0:130-230X. S~bTO-13OZ, i~P=82,7:15 mnH~, SP:tg2,3-18,g .Hg DP:52 7:12 g 
niHL Our attention was caught by increased taohycardiu in hbe children of the 
2nd ~ronp, 
9isuas$ion. OifforonL hemodyeamic status OH of children in the earl~ 
period nfLer o!eratffe correction of CHD can be detected by non.inuasi~e inpe,. 
dance roograph; technique. This aids us iu choosin~ the course of pharmacolo- 
gical management. In flhe firsL group, increased IgP did not lu~ur S~R, ~ posi- 
tive correlation appeared beheen BP-SUR [ 0,721, hr the children of Lhis 
g~oup me used uasodflatators, In the Second group increased ~P maS produced 
h~ deans of CO and for control in ann ue used cardyoselocLiuo :,-hlokers 
cud opiate, This analysis of hemod~nunio status can be a ynidoline for the 
Lherapy and control of flA in children dgrin~ posLoperatioe management. 

NhO~YN~NIC ST~TUL SVNPATHO~REN~L nCT[ON 
n~D nEN~ST~SI5 IH IE~TS HITH S~PLL 
O.I.kinchin,|O, U,~,Mok]eeoskaja,ND, U,L hiLriev,ND, 

L.N.Ernolenko 
~edical InsLituLe, ~hsk,hlarun 

hLtohgLi..  The purpose of this iuuesti~atio~as the Study nf 
the interaction botneen benodynauio status and ,ynputhoadrenal action during 
dissexinated intruuascular coagulation [OICl in the infants uitb sepsis, 
lehhdL The inoesLigahion was carried out t37 children frol t 

meek to ~ month of the lifo,The bemodyuanicfacLS were defined uitb the help 
of tetropolar reography method!. The excretion of !he catbocholauines fCfi] 
mith the urine gas detertend by Taylor LL,Laoorsy ~ Iacg/dayl. 
hsaltL In the hypercuagulation stage of BIC we deflorteeed 

the acLiuutiun of the tbrubio and plasiin syAet~ mitb the increase of the 
inhihitnrs, In this case we registered in full uahe dot This process coabi- 
ned uitb the dayl~ excreLiou with Lho urine epinopbr ne E], nor~pinopbr no 
te l  and dophanine IO], Lbat shod the inLensificatiou of the s~nthosis prnoe- 
S~eS and the release of eA in blood fron hiSSue deport The actffat on of the 
sVnpathadrenuI systen ]SfiSl assisted to furl the b?perd~nanical rosins of the 
eircuidion and increase the ,icrocirculatinn, The klinicaI Sings of the insuf- 
issieutly of the circulaLion have not defined,that has been associated the con- 
pensatury character uf the ehan~es of ~ and heludy~enic StatuS, T~e uun~u|p- 
Lion ceugulupatby bus been donoustraLed in the hypocougulatien stage ~bat man 
xauifosted b 7 the exhaust of Lhe confulaLion nod oessel-plateL heuoStasis, 
The consuxptton of cnnpononts tbronbln ,plnstin, kallek~eiu-kinln s~sLots and 
the forniration eat in fell canoe clot uaS accoqaued bS docrea,e of fl,Nfl,O, 
the products of the xotabolisx of C~ and the activation of xonoaninoxydasu. 
The decrease of the extoll'on g and the exhaust deport CO indicahd about t!e 
]ou fund/anal reserve of ~fl~. It was one of the lain reason of ~bo heiod~- 
uanic disbroed Iheat insnfissient]~] and the uicrncireulaflion lintestinal code- 
me with the low effectife periferal flow] and nul[iplay organ failure,The dis- 
trued deport of SOS mitb throubocytupenin no; be one of the nechanisn the disL- 
rood of uesseJ-plaLoL heioshasis, 
THe correlation boLueeo changes of boIOStoSiS C~ and circulation ore reguired 
aduinistration nedidnS, thai resLore the love S of C~ in the blood, prevent 
uulLiplay organ failure and hetorrnge in children with SepSiS, 



THE  USE O F  P lTUITRINUM DURING CONSERVATIVI t  
T H E R A P Y  O F  GASTROESOPHAGEAI .  H A E M O R R H A G E $  
IN CHIIA3REN WITH THE P O R T A L  HYPERTENSION 

A.U.Lekmanov MD, AE.Afexandrov PhD, V.M.Senyakovich MD and 
S.A.Khmysova 
Dept. of Children Surgery Institute of Paediatries Russian AMS, 
Moscow, Russia 

Obiective: Evaluate the' influence of Pituitrinnm on central and portal 
hemodynamie in children with portal hypertensinn. 
[Vletheds: lntraeperative examination of 1.5 children with extrahepatic 
portal hypertension carried nut to elucidate the effect of Pituitrhmm 
inhmion ('1 un/kg) on central hem~lynamic (bioelectrical impedance 
aleasurement by the method of Kubichec with computer program) portal 
t~ressure fmeasured mmmmetricaly) portal blood ,flow (measured by using 
I~| electromagnetic flow Pn~be placed around the upper mesenteric vein). 
Moreover the analysis a! clinical results of treatment the gastrcmsofageal 
haemorrhages wit], pltuitrinum infusion (1 un/kg/day) in 17 children with 
borta[ hypertension. 
Results: During operation the infusions of Pituitrinum not find significant 
thange ot cardiac output, heart rate and arterial pressure. From the start 
Bf the infusion of Pituitri,mm the portal pressure reduced on 22% and 
0ortal blood flow was lower than before infusion on 57%. After the end 
of infusion of Pitultrinmn occurred the restoration o[ the portal pressure 

the initial pressure but the portal blood flow remained lower. 
Dining gastroeosn[ageal haemorrhages the infusion of Pituitrinum against 
the background cf infusion c_ryst~loM and g ~ c ~  solutions and the 
tx~eption of the colloid allowed to stop the haemorrhages in the course of 
2.9+.0.6 day without urgent surgery. 
~onclusions: Pituitrinum exerted the minimal effect on central 
Itemodynamies and appreciably improved the porte[ pressure and blood 
nlow. 
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3. Respiratory Failure 
INT~qPRETATION OF CLUST~ ~NALYSIS IN EVALUATION OF 
THE CARDIOEES~I2ATORY SYSTEM FU~CTION IN PR~I~N~T 
~ATI~TS WITH ~H-GESTOSIS 

A.G.Kisse~liov, O.N.Arzhanova MD 
Obstetrics and Anesthesiology Dept., Institute of 
Obstetrics and Gynecology n~med after DoO.Ott, Russian 
Academy of Medical Sciences, Saint Petersburg, Russia 

~b~ectives: Multi-measured correlative analysis of the 
most number of non-invasive indices of the cardio- 
respiratory system function was made to determine the 
structure of their interrelation and the ways of 
their adequate and effective correction. 
Hethods: Spiremetry, capno~raphy, oxygenography, 
indirect Fick method at recurrent respiration, plethys- 
mography, integral rheography - in all 52 indices were 
used. The received data were processed on a computer 
by a standard package of statistical BMDP programs. 
Results: 70 women with ~H-gestosis (I group) and 48 
somatically healthy pregnant women (II group) were 
studied. Cluster analysis has shown that the rate of 
the mean correlation connection between ventilation 
indices was 94% in the Ist group and 90% in the IInd 
group; gaseous metabolism - 91% and 86%, respectively; 
central hemodynamics was 87~ in both groups. 
Conclusion: Cluster interpretation allowed to suggest 
that an increase of the rate of the mean correlation 
connection between the indices was characteristic of 
effective adaptation as the system was multi-component 
and well-regulated. On the contrary, the increase of 
the rate of strong correlation connection Between the 
indices reveals the rigidity of the system and the 
tensity of adaptation mschaniams, i.e. the proximity 
to decompensation. It follows from this that in cases 
of EPH-gestgsis, the reliability of regulating ventila- 
tion and gaseous metabolism decreases. 

THE DREVKNTION OF THE RESPIRATORY 
DISTRESS-SYNDRONE IN PATIENTS WITH SIGNIFICANT 

Yu.Bozhenkov, M.Sholk, A.Jlushchenco 
Medical Academy, Omsk, Russia. 

0bjectlves:Respiratory distress-syndrcne is the 
most frequmat and almost constant complication of 
a l l  c r i t i c a l  c o n d i t i o n s .  We can judge about  the  
degree o f  t he  s y n d r ~ s  by the  b rea th lessness ,  
tachycardia, harsh breathing and appearance 
of moist tale. 
Methods: Side by side with other methods of 
urgent intensive t he rapy  we have  used the 
drsinage o f  the thoracic l ymphat i c  duc t  as 
a means for reducing of the in ters t i t ia l  edema 
in  p a t i e n t s  w i t h  bu l~s  du r i ng  toxemia .  
12 p a t i e n t s  w i t h  . s e v e r e  burn trauma, f rom 30g 
to 70g of the total surface area of the body 
involved,were treated. Daily volume of the lymph 
drainage was f rom 400 t i l l  4000 ml.ln case of 
s u f f i c i e n t  v o l ~ e  the  l ymphosorp t ion  w i t h  the  
retur~ into the venous bed was dmae. 
Resu l t s :  By the  end o f  t he  2 nd day f rom the  
beg inn ing  o f  t he  lymph d ra inage  t he  p a t i e n t s  
cmadition became better: n o r m a l i z a t i o n  o f  hemody- 
naxaics, decrease o f  dyspnea and hypoxelaia.  
Conc lus ion :  l~e  usage o f  tbe  l ymphodrainage i n  
c o a p l e x  treatment of d e v e l o p i n g  r e s p i r a t o r y  
distress-syndrmm has enabled to improve the 
r e s u l t s  s i ~ m i f i c a n t l y  and t o  p reven t  tbe  
f u r t h e r  d e v e l o p m e n t  o f  t h e  d i s t r e s s - s y n d r c n e  i n  
B p a t i e n t s .  

PRESSURE SUPPORT VENTILATION ADMINISTERED WITH FACIAL 
MASK ALLOWS BRONCHOALVEOLAR LAVAGE IN SEVERELY 

HYPOXEMIC PATIENTS 
M Antonelli, G Confi, L Riecioni, B Bottari, A Melueei, E Pasotti 

Isfltuto di Anestesiologaa e Rianimazione Universita' "La Sapienza", 
Rome-Italy 

Seve/e hypoxemia in non intubated patients represents a major contraindicafion 
to fiberoptic bronehoscopy (FOB) and bronehoalveolar levage (BAL), but 
these procedures are often required for a correct diagnosis of the causative 
agent of pneumonia. Aim of this investigation was to veaify the safety and 
efficacy of bronehoseopic procedures during pressure support ventilation 
administered through facial mask (FM-PSV). 
Five intensive care patients, all immunoeompromised, (3 males and 2 females; 
mean age 41.6• were enrolled in the study. All patients presented criteria 
for pneumonia with PaO2/FiO2 ratio ~ 100 and were responders to FM-PSV. 
FOB and BAL were performed afte~ topical anesthesia with FM-PSV ( PS = 
16 em H20; PEEP = 5 emH20; Trigger = - lemH20) continuously 
admires" tered ( 10' before FOB FiO2 = .7; during FOB, FiO2 =1 and for 90' alter 
FOB, FiO2 = 0.7). 
PaO2/FiO2 ratio as well as 02 saturation (SAT) did not show signifteative 

changes during the procodure (Fig.l). No complication was observed and 
hemodynamic conditions were stable for all patients. 
CMV, Pnenmoeystiis (2), Legionella and Mycobaetermm Tuberculosis were 
identified from BAL allowmg a prompt and targeted therapy. 
We concluded that Mask PSV can represent an excellea~ technique to pexform 
FOB and BAL in severely hypoxemic patients without deterioration of gas 
exchanges and avoiding endotraoheal intubation. 
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TOTAL PARENTERAL NUTRITION IN MECHANICALLY 
VENTILATED PATIENTS: CURRENT EPIDEMIOLOGICAL PROFILE. 
Nicolas Sermuo, MD, MSc., Jaime Fedriani, MD, PhD. 
Intensive Care Unit, Hospital General of Albacete, Albacet~ Spain. 

O b j e c t i v e :  To analyze the current incidence and epidemiology of total parenteral 
nutrition (TPN) among critically ill patients placed on mechanical ventilation. 
Design: Prospective observational study. Setting: Medical Intensive Care Unit 
in a Tertiary Hospital. Patients: A total of 113 consecutive L'ritically ill patients 
with non-coronary related disease needing mechanical ventilation admitted in our 
ICU during a 12 months period. Measurements: Data of sex, age, diagnosis, 
and outcome were recorded. Severity of illness and therapeutic effort in the first 
24 hours were measured using Acute Physiology Score and Chronic Health 
Evaluation (APACHE II) and Therapeutic Intervention Scoring System (TIES). 
R~ults: 113 mechanically ventilated patients, 76 male and 37 female, were 
studied. Only ten patients needed TPN and their main diagnoses were: five cases 
of multiple organ failure secondary to pneumonia (2), ARDS (2) and septic 
shock (1); two eases of acute panereatitis; and one mesenteric throngmsis, one 
status epilepticas, and one ,prolonged cholinergic crisis b~ suicidal 
organophnsphate insecticide subcutaneous injection. No statistically significant 
differences between both TPN and non-TPN groups were found: 

Values: TPN Group Non-TPN Group 

Number of Patients 10 103 

Age (mean+SD) 52.0+15 52.7+_18 

Sex (M/F ratio) 2.33 2.02 

APACHE II 18_+9.5 20_+8.2 

TIeS 33+10 32+_9.7 

% Mortality 20 29.1 

Condusloas: The current incidence of TPN among mechanically ventilated 
efitieally ill palients is low (8.85% of mechanically ventilated patients), because 
the enteral f~ding is increasingly used. TPN support in mechanically ventilated 
patients is only related to specific diagnoses, but not to greater severity of illness 
nor greater thempentic effort. It is also not related to greater mortality rate with 
respect to the patients receiving mechanical ventilation without TPN. 



Bailoon-expandMIle endovasenlar slenl in l l l la i i tat ion lit the 
Ireatnleut (if lral:heonlalacla in l lnl l lalr ic ale. 
Picardo S, Sanloro G, Gialuberli A, Averaidi M 
Dept. o f  Pediatric Caldiao Surgery "Banlhino (lest'l" I lospilal, 
Rollte; Italy. 

Background:  Tracheomalacia is a major problem utter st.-gery 
for complex congenital heart diseases in palients of  pediatric 
age. To date, no treatment tbr this inti'equent but life- 
threatening complication is widely agreed, mainly in neonates 
and: infants. 
Patients: Three infants showed tradleontalacic degeneration 
after surgery for Scymitar syndrome, double aortic arch and 
pulmonary artery sling, respectively. After 51+7 days of  
assisted ventilation, they were considered inextubable because 
of  failure to wean from mechanical ventilalion by Synchronized 
Intermittent Mandatory Ventilation (SIMV), SIMV plus 
Pressure Support plus Conlinous Positive Airway Pressure. 
Thus, they underwent balloon-expandable endovascular stent 
(Johnson&Johnson) implanlalion at lhe site of  lhe ntalacic 
degeneration. Under tluoroscopic guide, the slent was motutted 
on a Low-Bow balloon guide-wire (0.035") and expanded to 6 
mm of  wi thd 
Results: After the stent implantation, the mean diameter of  the 
tracheomalacic segntent increased ti:om 4.8+0.2 to 6.0+0,3 into 
(+32.4%, p<0.05), peak respiratory pressure decreased ftom 
41+3.6 to 13.7+9.3 cln 1-120 (-66.6%, p<0.01) arid ptdmonary 
compliance increased fiont 7+1 to 12.3+2.5 inl/cln 1-120 
(+44.1%, p<0.05). Early after the slent implantation, all 
patients were easily weaned tiont rite assisted ventilalion. 
ConclusiOns: endovasctdar balloon-expandable melallic stent 
implantation at airway level of  critically ill infants could be 
considered as a simple, quick and effective treatment of  
tracheomalacia in pediatric age. 

EFFECT OF MILD HYPOTHERMIA FOR ADULT 
RESPIRATORY DISTRESS SYNDROME ON OXYGEN 

SUPPLY - DEMAND BALANCE 

S. Ohta MD, T. Yukioka MD, H. Matsuda MD, S. Shimazaki MD 

Dept. of Traumatology and Critical Care Medicine, Kyorin Univ. 
Sch. of  Med., Mitaka shi, Tokyo, Japan 

Objectives: To investigate the effect of controlled hypothermia for 
severe acute respiratory failure on the oxygen supply - demand 
balance. 
Methods: All fifteen patiens with severe hypoxemia associated with 
adult respiratory distress syndrome ( ARDS ) were machanically 
ventilated. When severe respiratory failure was not improved 
sufficiently in spite of conventional therapy, controlled hypothermia 
was managed. Patients were divided into two groups by the value of 
cadiac index ( CI ) before hypothemia management ( Group 1 : n=9, 
CI > 3 L/min/m2; Group 2: n=6, CI < 3 L/min/m2). The core 
temperature was progressively reduced from 37~ to 32~ by 

surface cooling. Oxygen delivery (I)o2) divided by oxygen  

consumption (Vo2) was defined as tbe coefficient of  oxygen  

delivery ( I )oz /Vo  2 ). In each group, the value of Do 2, Vo2 and 

I3o2/~Zo2 was calculated by I~ core temperature alteration. 
Resul.t~: CI ( group 1 vs group 2; 3.8+0.85 l/rain/m2 vs 2.1+0.83 
l / m i n / m L  mean+SD,  p<0.01) before surface cool ing were  
significantly different between two groups. In group 1 patients, the 
max imam value of  the coefficient of  oxygen delivery were 
significantly increased compared to that of group 2 ( 4.5+1.23 vs 
2.8+0.62, p<0.01). 
Conclusions:  We concluded that mild hypothermia improved the 
coefficient of oxygen delivery in ARDS patient that had maintained 
cardiac function sufficiently before cooling. 
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CONTAMINATION OF HOSPITAL GAS SOURCE WITH NITRIC OXIDE: 
UNWITTING REPLACEMENT THERAPY? 
KH Lee MRCP, P Rico MD, A Saville RRT, E Delgado RRT, 
BW Ondulick BSc, J Lutz, MR Pinskv MI~. 
Departments of Anesthesiology/Critical Care Medicine & 
Respiratory Therapy, University of Pittsburgh, 
Pittsburgh, PA, USA. 

Objective: Evaluate the level of nitric oxide in the 
hospital compressed gas source over different days. 
Methods: A Serve 900C (Siemens) ventilator was 
connected to the standard hospital gas supplies and set 
at a respiratory rate of 20 breaths/min, and a tidal 
volume of 200 ml for a test lung. Fi02 was set at 21% 
and nitric oxide (NO) levels were sampled from the 
expiratory port with a NO chemiluminescence analyzer 
(Sievers 270B). This was repeated with an FiO2 of 100%. 
Ambient NO levels were also determined. Measurements 
were performed on seven different days. 
~,r 
FiO2 Mean NO level (ppb) SD 
Ambient air 91 37 
21% 94* 39 
100% 56 37 
ppb - parts per billion, SD - standard deviation, 
*NO levels were significantly higher at 21% compared to 
100%, p<0.005, paired t-test. 
Conclusion: Inhaled NO levels were significantly higher 
at a lower FiO2. This represents contamination from the 
hospital gas source. 
Speculations: NO may be found in hospital gas source and 
serve to confound measurements of exhaled NO if this is 
not appreciated. Furthermore, the resultant loss of 
auto-inhalation of NO from intubation, may unwittingly 
be replaced from this contamination thus maintaining 
V/Q matching. The lower levels of NO at higher Fi02 may 
partially contribute to oxygen toxicity. 

TIlE SIGNIFICANCE OF PRONE POSITION IN THE THERAPEUTIC 
MANAGEMENT OF POSTOPERATIVE ARDS 

M. Irnlaoff. H. Greive, J.H. Lehner, D. L0hlein 
Chirurgische Klinik, St~dtische Kliniken, D-44137 Dortmund, Germany 

Objectives: Evaluate the efficacy of prone position in ARDS and determine its 
importance in the therapeutic algorithm. 
Methods: 43 consecutive patients with severe ARDS (Murray-Score > 2,5; paO2/ 
fit 2 < 160 mmHg; 29 male, 14 female, mean age 62 years) were conventionally 
ventilated (PCV, PEEP 6-16 mbar, I:E=I:I, Ppeak < 30 mbar). If after 24 hours pul- 
monary function did not improve patients were placed in prone position. Change 
from prone to supine position was done every 12 hours. Beside ultimate survival, 
parameters investigated were AaDO2, paO2/fiO2, and venous admixture (Qs/QT). 
Results: During the first 12 hours in prone position 39 of 43 patients showed a sig- 
nificant decrease in Qs/QT (25.3% vs. 17.8%) and AaDO 2 (235 vs. 187 mmHg), 
and an increase in paO2/fiO2 (151 vs. 201 mmttg). Changes were most pronounced 
in patients with high Qs/QT, and in patients with an onset of ARDS less than 48 
hours before first application of prone position. After an average of 6 position 
changes (2 to 16) 28 of 43 patients could be weaned from the ventilator. 22 patient 
could leave tile hospital. I11 the later course letality was primarily determined by 
additional organ failures and by the severity of the underlying disease. Negative 
side effects were minor, including slight cardio-vascular depression and increase in 
p~CO2, and never posed a limitation to continuation of prone position. Especially in 
patients with septic shock skin lesions in exposed areas could not always be pre- 
vented, Prone position could easily be combined with all ventilation modes and 
with all intensive care interventions. Also immediately after major surgery and in 
patients with open packing prone position was possible. 
Conclusions: In this investigation prone position proved to be an efficient and safe 
method in the treatment of severe ARDS. Patients with a pronounced ventilation/ 
perfusion mismatch and patients in the early stages of ARDS appear to profit most 
from prone position. Though the immediate effect on oxygenation is striking, still 
more the 40% of all patients die from multi organ failure and underlying diseases. 
A proposed therapeutic algorithm for ARDS is as follows: If under conservative 
ventilation (PCV, PEEP < 20 mbar, Ppeak < 30 mbar) pulmonary function does not 
improve within 12 - 24 hours prone position should be applied. When after 2 - 3 
position changes no lasting effect can be achieved further ventilation modes (e.g. 
PC-IRV, APRV, NO, etc.) should be used in addition to prone position. Standard 
intensive care principles, such as fluid restriction and optimization of circulation, 
apply also to patients in prone position. 
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QUANTITAT ION OF NITROTYROSINE LEVELS IN LUNG 
SECTIONS OF PATIENTS AND ANIMALS WITH ACUTE LUNG 
INJURY. 

S. Matalon, PhD., I. Y. Haddad, MD., G. Pataki, MD, 
Carlos Galliani, ~D, J S. Beckman, PhD. 
Departments of Pediatrics, Anesthesiology, 
Pathology, and Physiology and Biophysics, 
University of Alabama at Birmingham, Birmingham, AL 
USA 

Objectives: Nitric oxide reacts with superoxide to 
form peroxynitrite, an extremely reactive and toxic 
species. We quantified the presence nitrotyrosine, 
the stable product of the interaction ' of 
peroxynitrite with tyrosine residues in the lungs 
of pediatric patients that died with respiratory 
distress syndrome (RDS). 
Methods: Paraffin embedded lung sections, obtained 
at autopsy, were incubated with a polyclonal 
antibody raised against nitretyrosine, followed by 
a secondary fluorescent antibody. Alveolar 
structure-associated fluorescence was quantified 
using existing methods. 
Results: Tissue sections from patients who died 
with RDS exhibited significant specific 
immunostaining which was uniformly distributed 
across the blood-gas barrier. In contrast only 
background levels of fluorescence were seen in the 
lungs of patients who died from non-pulmonary 
causes. Intense staining was also seen in the 
lungs of rats that breathed 100% 02 for 60 h, a 
condition known to result in RDS-type illness; no 
immunostaining was observed in air-breathing rats. 
Conclusions: Significant levels of peroxynitrite 
may be formed in the lungs of patients with acute 
lung injury. Peroxynitrite may be contributing to 
the pathology of RDS by damaging key components of 
the alveolar epithelium including the pulmonary 
surfactant system. 

ACUTE RESPIRATORY DISTRESS SYNDROME IN LIVER 
TRANSPLANTATION. 
Cobo, P.; Cisnerosv C,; Gutidrrez, J.; Caballero, R.; P&ez Vela, J.L.; 
Martin, F.; Ambros Cheea, A.; 
ICU Department. Hospital Universitario 12 de Octubre. Madrid-Spain, 

INTRODUCTION: Acute respiratory distress syndrome (ARDS) is frequent in 
postoperative patient undergoing high risk abdominal surgery The airq of this 
study was to analyze the incidence of ARDS in liver transplant recipient and 
the relationship with graft disfunction 
MATERIAL AND METHODS: We have analyzed 267 patients who underwent 
a liver transplantation, The definition of ARDS included consensus criteria 
(impaired oxigenation PaO2/FiO2 _< 150, detection of bilateral pulmonary 
infiltrates in chest RX and a pulmonary-artery oc]ussion pressure :: 18) Graft 
disfunction (acute rejection -AR- or primary graft non function -PGNq was 
suggested by a deterioration in liver function or the appearance of clinical 
signs and was confirmed by h]stologic finding on liver biopsy We analyzed 
predisposing factors to develop ARDS and their influence in outcome 
Statistical analysis was performed using Chi square and student's t test 
RESULTS: In our serie, ARDS ocurred in 11,2% There were no s~gnlficant 
differences in demographic and clinical characteristics between groups The 
supportive donors methods were similar. 
INTRAOPERATIVE FACTORS: The warm isquemia time was 87 , 15 
minutes in patients with ARDS vs 50 + 12 in patients without ARDS (control 
group; p < 0,05) The ARDS group received more red blood packet than the 
control (25,5 -+ 16 vs 19,2 + 9; p < 0,05). 
POSTOPERATIVE FACTORS: We found lower incidence of ARDS in normai 
evoluted graft (5,4%) than patients with PGN (23%) or AR (25%) 
Mechanical ventilation time was prolonged 16,g • 10 days in patients with 
ARDSvs 1,7 _+ l ,4 days in control . Mean s tay lCUwas lg _+ 10,g days in 
the ARDS group vs 4,9 • 2,7 days in control group 
Postoperative mortality rate was 53% in ARDS patients vs 5,7% in those 
without respiratory failure. 
CONCLUSIONS: 
1-ARDS incidence in liver transplantation is low (11,2% in our sene) but it 
causes high mortality (53%) 
2.- ARDS in liver transplantatton was significative related, in our sene with 
intraoperative (isquemia graft time and transfusions) and postoperative 
factors (AR or PGN) 
3,-ARDS increases mechanical ventilation time, mean stay !CU and mortahty 
tn patients undergoing a liver transplantation in our sene 

PERFLUOROCARBON-ASSOCIATED GAS EXCHANGE (PAGE) IN 
NORMAL AND ACID-INJURED LARGE SHEEP. 

Lynn L Hernan. MD, Bradley P. Fuhrman, MD, Roger E. Kaiser, Jr. MD, Scott 
Penfil, MD, Christopher Foley, MD, Michele C. Papo, MD, Corinne L Leach, 
MD. State University of New York, Children's Hospital of Buffalo, 219 Bryant 
Street, Buffalo, NY 14222 and Erie County Medical Center, 462 Gdder Street, 
Buffalo, NY 14215 USA 

PAGE, gas ventilation of the perfluorocarbon-f'dled lung, supports gas exchange 
and circulation in small animals (<15kg) with lung disease. We hypothesized that 
large animals could be supported by PAGE without adverse effects on 
bemodynamics. We first elucidated the determinants of gas exchange in normal 
sheep, and applied them to a model of adult respkatory distress syndrome (ARDS). 
M e t h o d s :  Using the ventilator settings determined to be optimal in our pilot study 
(FiO2 of 0.6, PEEP of 5 cm H20, IMV of 6 bpm, IT of 50%, and TV of 16 ml/kg), 
sheep weighing 58.9 ~ 8.3) kg had lung injury induced by instilling 2 ml/kg of 
0.05N HC1 into the trachea. Ten minutes after injury, sheep with PaO2<100 ton" 

were randomized to continue gas ventilation (control, n=9) or to institute PAGE 
(n=9). PAGE was instituted by instilling 1.6 L of unoxygenated pefflubron into  
the trachea and resuming gas ventilation at the previous settings. ABG's were 
drawn at baseline, 10 minutes after injury, 30 minutes after injury, and then every 
30 minutes for 4 hours. 
R e s u l t s :  Reported as mean + std. *p< 0.03 PAGE versus Control 
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C o n c l u s i o n :  PAGE will improve oxygenation by reducing intrapuimonary shunt 
fraction in large animals with ARDS. 

CPAP effects on pulmonary function tests after CABG 
P.MA'ITE, L.JACQUET, M.GOENEN 

Cardiothoracic Intensive Care, St-Luc Univ.Hospital(UCL), Brussels,Belgium. 

Pulmonary function tests were realized on 140 patients after CABG surgery with 
the use of mammary arteries. Vital Capacity and Force Expiratory Volume lsec. 
were obtained before operation (VC prL FEVlpr~) and on the 2d post-operative 
day, 4 hours after removal of the thoracic drains (VC post, FEW post). 
These 140 patients are divided in 3 groups: 
group 1 treated prophylactically after extubation with CPAP (1 hour 3x / day) 
group 2 treated after extubation with incentive spirometry ( 20x / 2 hours) 
group 3 treated therapeutically (atelectasy, pulmonary oedema, 

PaO2/Fi02<230) with CPAP (3x lh/day) 
RESULTS 

group 1 group 2 

n 65 48 

age 62+9 61+9 

VCprg (ml) 3570+_.764 3809+_.942 

FEVlpr~ (ml) 2567+__704 2727+_.780 

VCpost ( m l )  1998+_.609 1383+326 

FEVlpost(ml) 1113+377 869+_.197 

VCpost/VCprd 56% 36% 

32% FEVlpost/FEVlprg 43% 

group3 P 

27 

6o+_8 us 

3750+771 NS 

2586+_.602 NS 

1626+_510 0.0001 

969+_.309 0.0003 

43% 

37% 

~ONCT~UMON 
48 hours after the operation, we observed a important decrease in the pulmonary 
function tests. But patients treated prophylactally by CPAP have significantly 
better tests than patients treated with incentive spirometry. 
After myocardial r evascularization with mammary artery grafts, the systematic use 
of mask-CPAP after extubation can thus be recommended to improve pulmonary 
function. 



HEMODYNAMIC AND GAS EXCHANGE RESPONSES TO 
INHALATION OF NITRIC OXIDE IN SEVERE HYPOXEMIC ARDS AND 
COPD PATIENTS. 
L1.Blanch, D.Jnseph, R.Fern~dez, P.Jubert, A.Mas, M.Martinez, J.Vallts, 
A. Artigas. 
Intensive Care Service. Hospital de Sahadell. Sahadell. Spain. 

Objectives: Inhaled nitric oxide (NO) can improve oxygenation and decrease 
mean pulmonary artery pressure (PAPm) in hypoxemic patients with ARDS. In 
severe hypoxemic COPD patients, it is not known whether inhaled NO can exert 
a similar effect on hemodynamics and gas exchange. Therefore, we investigated 
die response of inhaled NO in hypoxemic COPD patients and the results 
compared with those obtained in a group of ARDS patients. Methods: Ten 
COPD patients (age 71_+2y;FEV~ 0.98_+0.12L) and 11 ARDS patients (age 
57_+5; LIS 2.8_+0.1) mechanically ventilated were studied. Hemodynamic 
parameters were measured using a Swan Ganz catheter. Arterial and mixed 
venous blood gas determinations, SaO2, SvO2, Hb and MetHb were measured 
(ABL 500,Osm3). Mean intratracheal concentrations of NO and NO2 were 
continuously monitored using a chemiluminescence analyzer (NOX 2000). 
During the study the ventilatory pattern and FiOz were kept constant. The 
protocol was for ARDS group: basalt, NO lOppm, basal~; COPD group: basalz, 
NO lO ppm, NO 20 ppm, NO 30 ppm and basal2. After a steady state of 20 rain 
hemodynamic and gas exchange measurements were performed. A positive NO- 
response was defined as a 20% increment in PaO 2. Results: PAPm was similar 
in both groups and decreased significantly after NO (ARDS, basal 33.6_+9.7 
mmHg, NO 29.7 +6.7 mmHg, p <0.01) (COPD, basal 27.8_+6.3 mmHg, NO-10 
24.4_+5.3 nrmHg, p<0.01).  All other hemodynamic variables remained 
unchanged after NO. Basal oxygenation was higher in COPD group (PaOJFiO 2 
189_+53 mmHg) vs ARDS group (PaOJFiO 2 100_+40 mmHg)(p<0.01). After 
NO-10, PaO2 increased (69_+20 mmHg to 97_+40 mmHg, p<0 .01)  and Qs/Qt 
decreased (37+11% to 31_+10%, p<0.01)  only in ARDS group. In both 
groups, significant correlations between basal PAPm and inhaled NO-induced 
decrease in PAPm were found. Inhaled NO-induced increase in PaO2/FiO2 was 
not correlated with basal PaOflFiO2. NO responders were 8/11 (73 %) in ARDS 
group and 2/10 (20%) in COPD group (p<0.05). Conclusions. In hypoxemic 
ARDS and COPD patients, inhaled NO decreased mean pulmonary artery 
pressure. However, oxygenation only ameliorated in ARDS group because die 
number of responders to inhaled NO were higher in ARDS group and this effect 
seems not to be related to the basal hypoxemia. These results might be explained 
by the V/Q abnormalities present in COPD patients. Grant FIS 95/1390. 
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PHYSIOLOGIC DETERMINANTS OF COn ELIMINATION IN 
MECHANICALLY VENTILATED PATIENTS. 
LI.Blanch, *U.Lucangelo, **J.Lopez-Aguilar, R.Fernandez, **P.V.Romero. 
Servei de Medicina Intensiva. Hospital de Sabadell. Sahadell. Spain. 
*Istituto de Anestesia i Rianimazione. Universit~ di Trieste. Italy. 
**Servei de Pneumologia. Hospital de Bellvitge. Barcelona. Spain. 

Objectives: It has been recently reported that expired COn slope as a function 
of time is modulated by total respiratory system resistance (Rrs) in critically ill 
patients (Chest 1994;105:219-223). In this study, we analyze the relative 
contribution of disease (Dis), endotracheal tube resistance (Rtube), airway 
resistance (Rmin), additional resistance (~Rrs),  autoPEEP (PEEPi) and 
dylmmic/static elastance (Ed/Es) to the CO2 elimination in different clinical 
conditions. Methods: We have studied 37 adult patients (8 controls, 11 acute 
respiratory failure, 9 severe ARDS and 9 COPD) mechalfically ventilated (Servo 
300 and 900C, Siemens) without PEEP. We recorded tracheal pressure, airflow 
and capnograms. Signals were analogic to digital converted for posterior data 
analysis. Respiratory system mechanics was assessed by constant end-inspiratory 
and end-expiratory occlusions technique. At equal tidal volume (0.5L) and 0 
cmH20 of PEEP, we calculated Rtube,. Rmin, ChRrs, PEEPi and Ed/Es. 
Capnographic indexes were alveolar ejection volume (VAn)/Vt ratio and expired 
CO2 slope beyond VAn (SlpCO2). V^E was determined as the crosspoint between 
VCO2 vs Vt curve and file straight line VCO2 - VCO2max-(FACO~.0.95).Vt. 
SIpCO2 was calculated by linear regression. Stepwise multiple regression analysis 
was performed for capnographic indexes. Results: SIpCO 2 and VAz/Vt correlated 
well with all the mechanical variables studied with the exception of Rtube. 
Partial r 2 from multiple regression analysis could be observed in the Table. 

ChRrs Dis Ed/Es Rtube PEEPi Rmin 

SIpCO2 0.29 $ NS NS NS NS NS 

VAE/Vt 0.33 # 0.49 # NS 0.22 $ NS NS 

$ p<0.01;  #p<0.001 

For SIpCO2, total variance explained by the model (,~Rrs) was t a - 0.54 
(p<0.001). For VAE/Vt, total variance explained by the model (~Rrs ,  Dis, 
Rtube) was I ~ = 0.80 (p < 0.001). Conclusions: Lung heterogeneity is the major 
determinant of CO2 elimination in mechanically ventilated patients. 
Supported by Grant FIS 94/1542. 

ALVEOLAR EJECTION RATIO ELUCIDATED FROM VCO2 VERSUS Vt 
CURVES 
P.V. Romero, J. Lopez-Aguilar, *U. Lucangelo, **LI. Blanch. 
Servei de Pneumologia. Hospital de Benvitge. Barcelona. Spain. 
*Istituto de Aa~estesia i Rianimazione. Unlversi~ di Trieste. Italy. 
**Servei de Medicina Intensiva. Hospital de Sabadell. Sabadell. Spain. 

Objectives: Alveolar ejection volume (VAn) Can be defined as the fraction of tidal 
volume (Vt) with minimal dead space (Vd) contamination. According to the 
classical paradigm: limvd_~ [VCO2/Vt] =FACOz, VCO2 vs Vt relationship tends 
asyntotically to a constant slope when approaches end-tidal volume. We have 
defined VAn as the volume that defines this relationship until a limit of 5% 
variation. Methods: Six subjects with normal respiratory mechanics were studied 
during anesthesia for minor surgery. Two subjects, otherwise normals but having 
high values of total resistance and dynamic compliance, were also studied. 
Capnograms were recorded in steady-state at 3 levels of Vt (0.3, 0.5 and 0.8 L) 
and four levels of PEEP (0, 5, 10 and 15 cmH20). FACOz was determined as 
VCO2 vs Vt slope during the last 5 % of tidal volume. VAn was determined as the 
crosspoint between the VCOz vs Vt curve and die straight line VCO2 = 
VCOzmax-(FACO2.0.95).Vt. Expired CO2 slopes of phase III at 50% and 75% 
of expired Vt were also measured by linear regression. Two consecutive cycles 
were measured to determine intraindividual variability (Vi). Interindividual 
variability (VI) was assessed from the coefficient of variation. Results: The 
following table shows the r ~sults at Vt=0.5 L and PEEP 0 cmH20 in normals: 

Mean_+SD 

VAE/Vt 0.64 _+ 0.03 

Slope~o~ (nrmHg/L) 6.35 _+ 1.34 

SlopeT~ (mmHgfL) 

VI 

2.044 5.45 

13.99 25.15 

6.40 _+ 2.64 63.11 

PEEP did not influence VaE neither slopes. VaE/Vt normally increased with tidal 
volume, except in two subjects with abnormal respiratory mechanics where 
VAE/Vt decreased instead. Slope~o~ or Slope75~ could not discriminate those 
subjects. Conclusions: VAJVt is an useful capnographic parameter to estimate 
ventilatory troubles in a most objective, reproducible and physiological way than 
classical geometrically-based parameters. 
Supported by grant FIS 94/1542. 

CAPNOGRAPHIC INDEXES AND LUNG MECHANICS IN PATIENTS 
WITH ACUTE LUNG INJURY RECEIVING MECHANICAL 
VENTILATION. EFFECT OF PEEP. 
*U.Lucangelo, **J.Lopez-Aguilar, R.Fernandez, **P.V.Romero, LI.Blanch. 
Servei de Medicina Intensiva. Hospital de Sahadell. Sahadell. Spain. 
*Istituto de Anestesia i Rianimazione. Universit~ di Trieste. Italy. 
**Servei de Pneumologia. Hospital de Bellvitge. Barcelona. Spain. 

Objectives: Patients with ARDS presented lung abnormalities which originate an 
increase in airway resistance (Rmin), in additional resistance (~Rrs) and in 
static elastance (Ers). Application of PEEP further increases ~Rrs. 
Capnographic indexes reflect lung ventilation]per fusion inhomogeneities. In these 
conditions, the effects of PEEP on lung mechanics could be better understood by 
simultaneous measurement of capnographic indexes. Methods: We studied 3 
groups of subjects. N: 8 normal subjects scheduled for minor surgery; ARF: 9 
critically ill patients with mild acute respiratory failure; ARDS: 8 patients with 
early ARDS (<  72 h). We recorded tracheal pressure, airflow and capnograms. 
Signals were analogic to digital converted for posterior data analysis. Respiratory 
system mechanics was assessed by constant end-inspiratory and end-expiratory 
occlusions technique. At equal tidal volmne (0.5L) a PEEP level of 0,5,10 and 
15 cmH20 was applied in all patients. We calculated Ers (cmH20/L), Rmin, 
C~Rrs (cmH20/L/s) and autoPEEP. Capnographic indexes were alveolar ejection 
volume (VAE)/Vt ratio and expired CO2 slope beyond VAE (SIpCO2). VaE was 
determined as the crosspoint between VCOz vs Vt curve and the straight line 
VCOz = VCO2max-(FaCO2"0.95)'Vt. SIpCO2 was calculated by linear 
regression. Values were compared using ANOVA and Scheffe F-test. Results: 
Data at PEEP 0 could be observed in the table (mean_+ SD; *p < 0.05 respect N): 

Group V~/Vt 

N 19_+2 1.8_+0.9 2 .1+0.6  8_+3  0.60_+0.07 

ARF 23_+7 4.9+2.2* 4.5_+1.3" 14_+7 0.43_+0.1" 

ARDS 0.31 _+0.09* 
At PEEP 15, only ~i n ARDS group increas~ :antly (4.8_+1.4 at 
PEEP 0 vs 8.5_+3.9 at PEEP 15, p<0.05)  whereas capnographic indexes 
remained unaltered. Conclusions: 1) Low VAn/Vt ratio and increased SIpCO 2 
indicate lung heterogeneity; 2) PEEP did not modify capnographic indexes 
sugesting that high PEEP increases stress relaxation in ARDS patients. 
Supported by grant FIS 94/1542. 
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EFFECT OF DIFFERENT SURFACTANT PREPARATIONS ON L- 
S E L E C T I N  EXPRESSION OF A C T I V A T E D  N E U T R O P H I L S  
I.Reiss, F.K. Tegtmeyer, T. Fischer ~, S. Ziesenitz, S. Krfiger ~, J. MOiler, L. 
Gortner 
PICU of Dept of Pediatres, Dept. of Anaesthesiology ~ and Institute of Pathology ~ 
of the Medical University to Ltibeek, Kahlhorststr.3 1-35, 23538 Lt~beek 
Introduction: The potential role of polymorphonuclear neutrophil (PMN) in 
the pathogenesis of acute lung injury, including the adult respiratory distress 
syndrome (ARDS), is well described. The aim of this study was to 
investigate wether different surfactant preparations have an influence on L- 
Selectin expression of activated neutrophils in vitro. Material and methods: 
5 ml heparinized whole blood (30U/ml) from 5 healthy adult volunteers were 
incubated for 1 hour with 10 -6 mol/ml N- formyl-methionylqeucyl- 
phenylalanine ((FMLP) Fa. Sigma) together with natural (Alveofact| 
Curosurf~) and synthetic (Exosurf~) suffactant preparations (1,2mg/ml). 
Elastase-proteinase inhibitor complex (E-PI) as a result of PMN-activation 
were determined by chemoluminescence inununoassay. Analysis of 
granulocyte populations and measurement of L-Selectin expression were 
performed on a FACScan flow cytometer (Becton Dickinson). L-Selectin 
were expressed as percentage of positive stained cells. Results: After 
incubation with natural surfactant (Alveofact| and FMLP we found 
decreased E-PI levels from 30% resp. 20% with Curosurf| compared with E- 
PI levels after incubation with FMLP alone. E-PI levels were significantly 
increased (90%) after incubation with synthetic surfactant (Exosurf~) 
preparation and FMLP. The results of L-Selectin positive stained cells after 
stimulation are given below: 

median (%) range 
FMLP nativ 85,2 (65,8-92,1) 

FMLP 22,9 (9,2-29,1) 
FMLP+Alveofact 21,7 (15,1-27,4) 
FMLP+Curosurf 3,7 (1,3-10,7) 
FMLP+Exosurf 1,7 (0,6-4,5) 

Conclusion: In contrast to synthetic surfactant natural suffactants 
(Alveofact|174 are able to inhibit PMN-activation. After incubation 
of activated neutrophils with surfactant, L-Selectin expression is decreased. 
These effects depends on which preparation is used. We conclude, that 
natural surfactant (Aveofact| can perhaps influence early recruitment 
(,,rolling") of PMN in patients with respiratory failure like ARDS. 

MECHANISM OF ALVEOLAR RECRUITMENT DURING LATERAL POSITIONING IN 
P A ~ S  WITH ARDS 
HOrmann Cb, Baum M, Putensen C, Knapp R, Lingnau W, Putz G. Clinic for 
Anesthesia and General lntensiv Care Medicine, University of lnnsbruck, AnichstraBe 
35, 6020 Innsbruck 

Objectives: In thoracic CT scans of patients with severe ARDS atelectasis and pleural 
effusion can be found in the dependent lung regions. By rotating these patients from 
left lateral position to right lateral position a redistribution of the CT densities, a 
recruitment of atelectasis and therefore an improvement of gasexchange is possible 
within a few days (1, 2). The objective of this study was to find out the mechanism of 
alveolar recruitment during lateral positioning by CT scanning in left and right lateral 
position. 
Methodes: After approvel by the local institutional reviewboard we investigated 7 
ventilated patients with severe ARDS (Entry criterias: Murray Score > 2,5) in the CT 
scann of the university hospital. After a stabilisation period of 30 minutes in supine 
position a thoracic CT scan slice 1 cm above diaphragm was taken. Then two different 
positions of the patients were studied in a randomized order: a) 60 degree of left lateral 
position, b) 60 degree of right lateral position. Each lateral position was held for 20 
minutes. At the end of each of these periods a thoracic CT scan slice 1 cm above 
diaphragm was taken. Quantitative analysis of CT scan data was based on the frequency 
distribution of the CT numbers. To quantify the alveolar recruitment during lateral 
positioning by means of CT scan we defined 3 compartments within the lungs: a) 
normaly inflated lung, b) poorly inflated lung, c) noninflated lung ( = atelectases) (3). 
Results: Independant of the side of lateral positioning (L) in the non-dependent upper 
lung a significant increase of the normaly inflated compartment (S: 45%; L: 65%) as 
well as a significant decrease of the noninflated compartment (S: 34%, L: 12%) was 
observed in comparison to supine position (S). In the dependant lower lung the 
normaly inflated compartment decreased significantly (S: 45%, L: 26%) whereas the 
noninflated compartment increased significantly (S: 34%, L: 51%). Throughout the 
whole studyperiode we did not observe any significant change regarding gasexchange 
and hemodynamic parameters. 
Conclusions: In lateral position the non-dependent upper lung is decompressed. 
Therefore a significant recruitment of atelectases is observed in the upper lung within 
20 minutes. On the other hand the dependent lung is compressed by the weight of the 
upper lung and the mediastinum. A great amount of the alveoli of the dependant lung 
collapse in this short time intervall. Therefore the net effect of recruitment of one 
positioning maneuver is very small. When positioning patients one should be aware, 
that the patient is kept in each lateral position long enough to clean up the atelectases 
in the non-dependant lung and short enough to compress less lung tissue in the 
dependant lung. 
References: 1.) Hrrmann et ah Kinetic Therapy in severe ARDS - CT findings. J Europ 
Resp Society 1993; 6/17:369 s. 2.) Hrrmann et al. Effect of kinetic therapy in 
patients with severe adult respiratory distress syndrome. Crit Care Med 1994; 22: 
A87. 3.) Rosenblum et ah Radiology 1980; 137: 409. 

PULMONARY METABOLIC FUNCTION IN PATIENTS IN 
CRITICAL STATES 

V.V.Ivleva, I.O.Zaks, E.F.Dutikova, G.N.Mesheryakov, 
Yu.A.Gryzunov, G.E.Dobretsov 
Scientific Research Institute for General Reanimatology Russian 
AMSci, Institute for Physical-chemical medicine, Moscow, Russia 

_Objective: A serious complication of critical states of various 
ethiology in which not only lungs'gas-exchange, but the metabolic 
funetion suffers is ARDS. To evaluate the extent of the pulmonary 
metabolic function disturbance, lactate concentration (L m M o l / l )  
in mixed venous and arterial blood was examined as well as the 
index of body filling by toxic substances (T) and the effective 
albumin concentration (EC g r / l ) ,  reflecting albumin transport 
ability. 

Methods: 12 patients with multiple severe spinal trauma and 
massive hemorrhagy were examined in dynamics during the first 10 
days of treatment, 7 of them survived, 5 - died. ARDS was 
discovered in 8 patients. T and EC were determined with the help 
of the fluorascend probe K-35. 

Results: During the first 3 days with a high L of blood 
(La=3,86• Lv=6,70• lungs utilize it from the incoming 
blood (a-v=2,84); when the concentration is within normal values, 
this phenomenon is not observed. W i t h i n  the same period 
ECa=25,0+-2,45; ECv=23,0+-2,46 (norm=47• while 
Ta=0,34• Tv=0,72• (norm=0), which testifies to the fact 
that  lungs  absorb toxic substances of various nature. After 3 days if 
there are no pathological changes in lungs and in case of positive 
illness course, L is also within normal values, in case of 
unfavourable  course and ARDS development L increases and La 
considerably excedes Lv (La=4,99• Lv=3,16• a-v=1,83), 
which means that  !ungs cease to utilize L but, probably, produce it. 
Toxic substances continue to accumulate (Ta=0,75• 
Tv=0,74•  lungs cease to work as a detoxication organ 
(Ta=Tv) .  At  the same time albumin transport  functions decreases 
(ECa=17 ,0•  , ECv=16,0•  which makes intoxication worse. 

Conclusions:  ARDS developing in critical states is accompanied 
by lungs 'metabol ic  function disturbance. Lungs cease to utilize 
~oxic substances and L, and even produce the latter. 

P R O L O N G E D  NITRIC OXIDE (NO) INHALATION IN PATIENTS WITH S E V E R E  
ARDS.  
AJ Betbes~, M P~rez, J Ballfis, G Rialp, E Bak, A Net, J Mancebo. Servei de Medioina 
Intensiva. Hospital de la Santa Creu i Sant Pau. Barcelona. 

Objective: To analyze effects of low-dose NO inhalation ia patients with severe aeut~ 
respiratory distress syndrome (ARDS) over five days. 
Methods: We prospectively studied 10 patients (9 men, 1 woman) with severe ARDS 
admitted to our ICU between May 1994 and May 1995 who required NO inhalation with a 
dose of 5 ppm for at least 5 days. Entry criteria for NO inJaalafioa were Murray score >i 2.5 
aud Pat/FIe 2 < 125 nun Hg with PEEP >~ 8 em I~O for at least 24 hours. All patients 
were sedated, intubated and mechanicaUy vantil~ed with volume assist-control ventilation, 
and had indwelling arterial catheters (pulmonary artery, and radial or femoral artery) to 
measure cardiac output (by thermodilufion) and relevant intravaseular pressures, and to 
calculate derived parameters. NO was administered between Y piece of the ventilator and 
endotraeheal tube and flow was adjusted to obtain 5 ppm NO in the inhaled gas. The NO, 
NO 2 and NO x concentrations were continuously measured at the distal end of the 
endoUacheal tube by the chemiluminiscence method (NOX 4000, SEe-Seres, France). 
Metahemoglobinemia levels were mesured daily. NO inhalation was manteined if PaOjFiO ~ 
improved at least 20 % and was stopped when the change in PaO2/FiO ~ was below 20% or 
when the patient presented a PaOJF02 > 150 mm Hg a~er 30 minutes without NO 
inhalation. Every day we made an ON-OFF test to determine if NO inhalation improved 
PaO2/FiO ~. Statistics: Analysis of vmiance. Data: mean + standard deviation. 
Results: The mean age was 60.1 +_ 10.2 years and mean lung injury score was 3.3 • 0.2. 
Mortality was 60 % (6/10), metahemoglobinemia 1.1 • 0.2 %, and NO2 concentrations 
zero. PaOJF~O 2 always improved significantly al~er 5 ppm NO inhalation (see Fig. A). 
Figures B, C, D show evolution of mean pulmonary artery pressure (MPAP), shunt (Qs/ 
Qt) and cardiac index (CI) respectively. 
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Conclusions: Pro longed N O  inha la t i on  ~ p ~ o v e d  oxygenat ion,  decreased I ' v ~  and  shunt ,  

and did not change CI. Low-dose NO inhalation does not cause tolerance over lhne. We did 
not observe a rebound effect after NO withdrawal. 



A PROSPECTIVE TWO-YEAR STUDY OF ENDOTRACHEAL SELF- 
EXTUBATION. 
AI Betbes~, M Ptrez, E Bak, J Balhls, G RJaIp, ANat ,  J Maneeho. Servei de Medieina 
/ntansiva. Hospital de la Santa Creu i Sant Pall. Barealona. 

Objective: To evaluate incidence, associated faeturs and consequences of endotraeheal 
self-extubatinn. 

Methods: We prospectively studied all patients who required endotracheal intubation and 
mechanical ventilation for more than 48 hours admitted to our ICU between May 1993 
and May 1995. Endotraeheal self--oxtubatinns (ESE) were divided into deliberate (DSE) 
and accidental (ASE). We onalyzed age, sex, SAPS at admission, type of ESE, need for 
reintubatio~n, type of vontilatory support (weaning or no weaning), diameter of  the tube, 
number of days under mechanical ventilation prior to ESE, mortality, reason for 
reintubatinn, time between ESE and reintubation and sedation level. Statistics: Cin square 
and Fishers tests were used for onmpating percentages. A discriminemt analysis was 
performed to study the variables (collected during the first year) winch were related with 
the need for reintubation. The model obtained in this discriminant mtalysis was applied to 
patients who presented an ESE during the second year of  study. 

Results: In the first year of  study 241 patients required endotraeheal intubetion for more 
than 48 hours. Their mean ago was 57.8 _+ 16.5 years, mean SAPS at admission was 13.9 
_+ 4.1 and the overall mortality was 33.5% (80/241). In this period we observed 24 
episodes of ESEin  22 patients (incidence 8.3%) who had mean age 64 _+ 12.7 years, 
SAPS at admission 12.5 +_ 3.1, and mortality 31.8%. The 24 episodes of ESE were 
divided in 17 DSE and 7 ASE. Nine of the 17 DSE required reintubetinn (52.9%) and 5 of 
the 7 ASE (71.4~ (P NS). Three of the 10 patients who were being weaned needad 
reintubation (30%) while 11 of the 14 (78%) who were not being weaned needed 
reintubation (P<0.05). Disefiminant analysis saleeted first weaning and second SAPS at 
admission as the most powerful variables to predict the need for reintubatinn after an 
ESE: These variables correctly clasified the need for reintubation in 79.2 % of patients. 
We applied this model to self.-extubated patients during the second year of  study. In the 
second year we observed 16 episodes of ESE in 15 of 276 intubated patients for more 
than 48 hours (incidence 5.8%). The efficiency of this model on the prospective second- 
year study was 87.5 %. 

Conclusions: Reintubation in salf-extubated patients strongly depends on the type of 
meehamcal venfilatory support: the probability of  needing a reintabation ff ESE occurs 
during fult vontilatory support is higher than ff ESE occurs during weaning. These data 
suggest that some patients may remain under weaning from mechanical ventilation for 
unnecessarily prolonged periods of time. 

A C U T E  EFFECTS OF CHANGING F R O M  SUPINE TO PRONE POSITION 
IN PATIENTS WITH SEVERE ARDS. 

Ballus J, P6rez M~irquez M, Betbes6 A J, Bak E, Subirana M, Mancebo J. 
Servei de Medicina Intensiva. Hospital de ia Santa Cren i Sant Pau. Universitat 
Autbnonm de Barcelona. 

Objective: The aim of this study was to evaluate the acute effects on gas exehonge 
and hemodynamics due to positional changes from supine (SP) to prone (PP) in 
patients with severe acute respiratory distress syndrome (ARDS). 

Methods: Nine intubated, sedated, paralyzed and mechanically ventilated patients 
with severe ARDS were prospectively studied. All had a Murray score > 2.5, and a 
PaO2/F~O 2 < 100 with PEEP ~ 8  cm H20 for at least 24 h. All patients had indwelling 
arterial catheters in the pulmonary artery as well as in the radial or femoral artery in 
order to measure cardiac output (by thermodilution) mad relevont pressures, and to 
withdraw blood samples. Arterial blood gases and hemodynamie parameters were 
measured first in SP, and then in PP after 60 minutes of stabilization. Vontilatoly 
parameters remaing unchanged during all the study. Statistical analysis was done by 
the non parametric Wdeoxon test. Data are expressed as mean ~= SD. 

Results: There were 6 men and 3 women with a mean age of 54.2 years (21-71) and 
mortality was 55 % (5/9). Main results are shown below: 
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Conclusions: Positional changes from supine to prone may be a therapuntio 
alternative to improve gas exchange in patients with severe ARDS. 
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DESCRIPTION OF A NEW M E T H O D  TO PERFORM PRESSURE-VOLUME (P-V) 
CURVES DURING MECHANICAL VENTILATION.  
J. Maneebo, E.  Bak, M. Subirana.Servei de Medieina Intensiva. Hospital de Sant Pau, 
U.A.B. Barcelona. 

Objective: To describe and compare a new method for obtaining P-V loops (P-Vcv) by 
using a two-way Collins valve (TWV) with thosu obtained by the supersyringe method (P- 
Vss). 
Methodology: We prospectively studied 14 patients who had an aeute lung injury and 
were intubated, sedated and paralyzed, and mechanieany ventilated. We performed the P- 
Vev loops and P-Vss loops in random order, and the static inflation pressure was limited 
to 35 emH20 with both methods. Pressure (P) was measured at the airway opening by 
means of  a differential P transducer, and volume was obtained from flow (measured with 
a pneumotacograph) integration. The P-Vse method has already been described (H~trf A,et 
al.BEPR 1975;11:709-28). The P-Vev method consists in the following: the inlet of  a 
TWV is connected to the ventilator's Y-piece, and both outlets are couneeted to the 
endotraeheal tube by means of an additional Y-piece; one of this outlets has a one-way 
Rudolph valve in order to allow inspiration but not expiration during the inflation 
maneuver. Changing the TWV tap position allows basal ventilation or progressiveinflation 
of the respiratory system. This maneuver is as follows: during an end-expiratory 
occlusion, the ventilatory settings are adjusted to deliver a 100 mL V r with a respiratory 
rate of  20/min and I/E ratio 1:4; at the same time the TWV tap is ehonged in order to 
divert flow through the one-way valve. Inflation then begins alter releasing the expiratory 
oonlusion. Pressure and flow signals were digitized and acquired by a computer for 
subsequent data analysis. We analyzed the following parameters: inflation compllonee 
(ICev and ICss, [mL/emH20] ) and lower inflection pressure (IPov and IPss, [emH20]) in 
terms of regression and correlation oneffieionts. 
Results: The regression equation for the inflation compliance was: lCcv=O.97*lCss+5.2. 
The 95 % confidence intervals (95% CI) for the slope were from 0.78 to 1.16 and for the 
intercept from -3.0 to 16.0. The correlation coefficient was 0.95 (P<0.001) .  
The regression equation for the inflection pressure was: 1Pev=O.98*IPss~9.3. The 95% 
CI for the slope were from 0.78 to 1.19 and for the intereept from -1.6 to 1.1. The 
correlation coefficient was 0.95 (P<0.001) .  
Conclusion: With the new P-Vev method, P-V loops can be performed without 
disconnecting patients from ventilator, and using the ventilator as an automatic volume 
generator. The information obtained with the P-Vss and the P-Vev is equivalent from a 
clinical point of  view. 

L O W - D O S E  N I T R I C  O X I D E  (NO) I N H A L A T I O N  IN ARDS PATIENTS:  
R E S P O N D E R S  vs NON- RESPONDERS.  
AJ Betbes6 M Ptrez, 1 Ballfls, G Rialp, E Bak, A Net, I Moncebo. Servei de Medicina 
Intensiva. Hospital de la Santa Cron i Sant Pau. Barcelona. 

Objective: To analyze the variables which eventually may differentiate ARDS patients 
who do and do not respond to low doses of inhaled NO. 

Methods: We prospectively studied 10 patients (9 men, 1 woman) with severe ARDS 
admitted to our ICU between May 1994 and May 1995 who were treated with NO (5 
ppm). The onta'y criteria for NO inhalation were Murray score >/2.5 and PaOj FO z < 
125 mm Fig and PEEP >/8 cm I~O for at least 24 hours. All patients were sedated, 
intubated and mechanically ventilated with volume assist-control ventilation. Tidal 
volume was between 6 and 10 mL&g, with constant inspiratory flow, respiratory rate 
was 15-25/rain, and I/E ratio between 1:2 to 1:3. All patients had indwelling arterial 
catheters (pulmonary artery, and radial or femoral artery) in order to measure cardiac 
output (by thermodiintion) and relevant intravascular pressures, and to calculate derived 
parameters. NO was administered between Y piece of the ventilator and ondotracheal 
tube, and flow was adjusted to obi~a 5 ppm NO in the inhaled gas. The NO, NO 2 and 
NO x concentrations were continuously measured at the distal end of the endotracheal 
tube by the chemilumiinscenee method (NOX 4000, SEe-Seres, France). 
Metahemogtobinemia levels were measured daily. We considered a response to NO 
inhalation when an improvement in PaOz/FO 2 above 20 % was observed after the 
inhalation of 5 ppm NO (Group R). When the cha~age in PaOjFi0  z was below 20 % it 
was considered a lack of response (Group non-R). Statistis: analysis of variance. Data 
are mean + standard deviation. 
Resu~:  The mean age was 60.1 _+ 10.2 years and moon lung injury score 3.3 _+ 0.2. 
Mortality was 60 % (6/10). Matshemoglobinoima was 1.1 _+ 0.2 %. NO 2 concentrations 
were zero. 

i~ltl % r~o~s~o2 sear ~nP Pvm ~ m  o~c~ ~tt= rae~o, 

~ R 3~9 • 10.2 88• 1249• 25.3,4.2 242• 4.9 • 0.8 42.7• 1.6• 

Q0mlp IR 3%8 • 20.5 %22' 1494• 32.4 • ~ 421~ 199 3.9 • 0.8 41.9 a 10.9 4.1.3.3 (rmT) 
r <0,00i o,oo3 0~05 o,COl o,oo3 <o.ool zcs o,o2 

Abbreviations: systemic vascular resistance index (SVR1), mean pulmonary artery 
pressure (MPAP), pulmonary vascular resistance index (PVRI), cardiac index (CO, shunt 
(QdQt) and absolute change in MPAP (Delta MPAP). n = number of determinations. 

Conclusions: Patients who exhibit a hyperdynamie state (septic patients) are loss prone 
to improve with low doses of inhaled NO. 
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THE COMPARISON OF TOTAL AIRWAYS RESISTANCE (Raw) AND 
SMALL AIRWAYS CONDUCTANCE IN PATIENTS FOLLOWING CARDIAC 
SURGERY. 

E.M.Njr KMasIov, M.l. Volkova, T.Kedia. 
Research Institute for General Reanimatology, RAMS Moscow. Russia 

Small airways functional abnormalities have been recognized as a common feature of 
lung pathology. However peripheral airways contribute relatively little (~ 10%) resistance 
to flow and there disturbances can not be adequately estimated by conventional measu- 
rements of respiratory mechanics. The purpose of the study was to evaluate the relation- 
ship between Raw and small airways conductance following weaning from ventilator 
Methods. 37 patients (age:24-62 years; 22 males) with no serious complications al~er 
mitral or multiple valves replacements and with more than 15 hrs on mechanical ven- 
tilation have been enrolled in this study. The modified flow interrupter technique (PTG 
"Gould" with Fleish head #2; differential pressure transducer PM-131-TC "Statham" w 
amplifier "Kistler 7251") and flow-volume recording of forced expiration (Fleish head 
#4) have been applied before surgery and following operation on mechanical ventilation 
(MY), after extubation (t:XTIJB), on 2 (2 nAY) and 3 (3 DAY) days. Airways specific 
conductance (SG aw) has been calculated as a mean of 7-10 consequent measurements in 
each patient at each stage. The SAC was estimated by max expiratory flow at 50 and 
25% of VC on 3-4 F-V curves (MEF .~0, MEF 25) All the data were statistically analyzed 
with t-test 

Results. Before surgery SCrew 
was 0,98_+0.18 s.kP 4, MEFso was 
3.30+_0.36 and MEF2s- 183 I.s 4 
Mean % changes from these data 
are presented on chart 
(I] - p<005 vs preoperative data) 
MEF~o and MEF2: are omitted at 
M'V stage becanse the forced 
expiration test is not applicable on 
ventilator Total airways conduc- 
tance as well as SAC have been 
decreased on the day of extubation 

MESkN % cHANGE FROM DATA 
BEFORE OPERATION 

MV EXTUB 2DAY 3DAY 

,q ft;~fl ~lft /; 

On the next two days total Oaw improved,_but [M[EF25 was still decreased. 
Conclusion. The obtained results demonstrated serious functional disturbances of small 
airways after open heart surgery. They are in parallel with increased respiratory resistan- 
ce on the day of extubation, but are more prominent ~.nd last longer. Obviously distur- 
bances of small airways, the "quiet area" of the lungs, contribute to creation of intrinsic 
PEEP and should attract physician attention during weaning some patients with ALl 
from ventilator. 

N O N I N V A S I V E  V E N T I L A T I O N  IN  A C U T E  E X A C E R B A T I O N  
O F  C O P D  : W H I C H  P A T I E N T S  O F  H I G H  P R O B A B I L I T Y  O F  

F A I L U R E ?  
M WY SO CK I  T GIRARD, S. CHEVRET*, MA. WOLFF, H MILLET, B. 
HERMAN. 
ICU, Instilut Mutualiste Montsouris-HIUP. 75460, * DBIM, Hrpital Saint- 
Louis. 75474 Paris. France. 

Introduction : Noninvasive ventilation (NIV) reduces the need for 
endotracheal intubation, the length of stay in ICU and the mortality rate in 
acute exacerbation of COPD. However, some patients failed to be ventilated 
with NIV. 
.ObjectiveS...; To further delineate patients who failed to be ventilated with 
NIV and to obtain predicted factors of failure. 
Patients : A cohort of 51 patients (72 • 10 years) presenting with acute 
exacerbation of COPD (FEVI: 610 • 396 ml, P a C O 2 : 6 2  • 17, pH: 7.33 • 
0.08) and nonmvasively ventilated (pressure support through a full-face mask) 
between April 1990 and May 1994 Twenty-seven (53%) were successfully 
ventilated with NIV (discharged alive without the need for endotracheal 
intubation) while 24 (47%) failed, requiring endotracheal intubation. 
.Methods : Patients successfully ventilated and those who failed were 
compared according to 35 respiratory and nonrespiratory variables Univariate 
analysis (Wilcoxon rank-sum test and Fisher-exact test) was performed to 
select variables included in a multivariate analysis by stepwise logistic 
regression. 
Results : Underlying disease assessed by the Simplified Acute Physiologic 
Score (15 • 3 vs 11 • 3, p = 0.0003), creatinine serum concentration (122 • 
45 vs 86 • 25 gM/L, p = 0.005), blood urea nitrogen (BUN : 12 • 6 vs 8 �9 3 
mM/L, p = 0.009), age (75 • 9 vs 69 • 10, p = 0.01) were higher and 
encephalopathy (71 vs 30%, p = 0.005) more frequent in patients who failed. 
Multivariate analysis showed that encephalopathic patients (OR (Odd Ratio) = 
4, p = 0.001) older than 65 years (OR = 4, p = 0.04) and presenting with BUN 
>_ 10 mMYL (OR = 3, p = 0.01) failed to be ventilated with NIV. Variables 
related to the respiratory" status (i.e. PaCO2, PaO2, FEV1) were unable to 
predict tile failure of NIV. 
Conclusion : COPD Patients older than 65 years, presenting with acute 
exacerbation, encephalopathy and BUN > 10 raM/L, should be carefully 
monitored because of high probability of failure with NIV. 

FR/VT IN WEANING OF COPD. 

M.Scopa,M.F.Magatti,G.Cerutti,G.Carrara,M.Tarulli,E.Ian_ 

naccone.Dept.of Anesthesia and Reanimation,S.Anna Hospi_ 

taI,COMO,ITALY 

Objectives:To evaluate if respiratory Fr/Vt index can be 

used in weaning of COPD from ventilatory support. 

Methods:From February to December 1994 we studied 30 pa_ 

timnts,25 males and 5 females(mean age 68+/-5);18 of The 

se had emphysema,lO chronic bronchitis,2 dilatative car 

diomyopatia,with tracheostomy and emphysema.Mean paC02 at 

admission in ICU was 95+/-8mmHg,while when weaningbegan, 

60+/-5.Mean autopeep was 8 cmH20(4-12).All patients were 

ventilated in CRPV as long as four hours to calculate st8 

tic and dynamic cmpliance and autopeep.Then the ventila 

tion was continued with PSV+Cpap(Peep 7cmH20).When the 
e 

patients had haemodinamic and respiratory assessment,we 

had carried out spyrometry,and evaluated Fr/Vt index,pe~_ 

tieularly,with regard to NIP,at 10,20 and 30 minutes.If 

Fr/Vt/NIP was 5 weaning was successful.After 30',if va- 

lues of Fr/Vt 103,the patients continued as for as 2 hou 

res,with T-tube and then they were extubated. 

Results:23 patients(76.6%)were extubated with success,wh_i 

|e 7(23.4%)failed:one at basal time,2 at 20'and 4 at 30', 

in agreement to clinical and mechanical expectation. 

Conclusions:The Authors think that Fr/Vt is an index of 

weaning more accurate,because,it takes into account ra- 

pid shallow breathing,and it is readly measurable,indi- 

pendent from patient's respiratory effort. 

References: 

l)Yang K.L.,Tobin MJ:A prospective studyof index predic- 

ting the outcome of tirals of weaning from mechanical 

ventilation.N.Eng.J.Med.1991,324:1445/50 

2)Breitenbucher Aet eoll:Eapid shallow breathing as a 

predictor of weanin Z outcome inthe ederly.Am.Rev.Respir. 

Dis.1992,145:A520 

THE EFFECTS OF EXOGENOUS SURFACTANT THERAPY 
ON SURVIVAL AND MORBIDITY AMONG EXTREMELY 
PREMATURE INFANTS . 
T. Farstad, A. W.Ssyland, P.H.Finne. Department of 
Pediatrics, Rikshospitalet, University of Oslo, Norway. 

Objectives: Evaluate the effects of surfactant replacement 
therapy on survival and morbidity of extremely premature 
infants (EPI). 
Methods: Over a five years period (from 1990-94) 47 infants 
with gestational age (GA) < 26 weeks and birth weight (BW) 
<750 gm treated at Rikshospitalet, Oslo were included in the 
study. 
Results: 22 infants were treated with exogenous surfactant 
(S) while 25 infants were not (NS). BW and GA for this two 
groups were: S-BW 638+_79 gms GA 25+1 wks, NS- BW 
654+90 gms, GA 25+1 wks. No differences in antenatal 
steroids, the incidence of vagina] delivery, aiquired sepsis or 
bronchopulmonary dysplasia (.BPD) were found. Survival data 
were as follows: 

Survival Surfactant n(%) No surfactant n ( % ' ,  

> 24 hours 16(73) 22 (88) 

>28 days 

> 6 month 

10(45) 13(52) 

9(41 ) 10(42) 

> 1 year 9(41) 8(32) 
}urfactant treated infants required mechanical ventilation for 

27+_ 22 days vs 36+_25 in no surfactant group. 
Conclusion: Surfactant therapy improved the survival of EPI 
(41% vs 32%), decreased the duration of mechanical 
ventilation and need for supplemental oxygen while this 
therapy did not alter the incidence of BPD. 



ACUTE RESPIRATORY FAILURE IN HEM)TRAUMA PATIENTS. 
G. Ingels MD, C. De Deyne MD, F. Colardyn MD. 
Dept of Intensive Care University Hospital - UZG / Gent-Belgium. 

Objectives: Analysis of the incidence of neurogenic pulmonary edema (NPE) in a 
population of headtrauma patients with acute respiratory failure (ARF). NPE can 
occur after a central nervous system insult. Differential diagnosis: cardiogenic 
pulmonary edema and other forms of non eardiogenic pulmonary edema. True 
incidence and pathophysiohigy remain poorly defined, however the role of  
catecholamines seems undeniable. Early onset NPE (within 12 h after trauma) is 
characterised by hypoxemia, transient pulmonary hypertension and bilateral central 
fluffy infiltrates on chestX-ray. Characteristics of cardiogenic edema or pneumonia 
are absent. Late onset NPE, (beyond 12 hours after trauma), is more insidious. The 
clinical and radiographic picture has to clear within 24 to 48 hours. (1) 
Methods: All headtrauma patients admitted from January 1 to December 31, 1993 
in a nearotrauma ICU setting were retrospectively analyzed for ARF with as sole 
criterinm a PaO2-FiO2 ratio < 250. 
Results: 151 Neurotrauma patients were admitted during 1993.94 Patients (63%) 
presented with severe head injury (GCS<8), 42 patients (27.8%) with moderate 
(GCS 8-12) and 15 patients (9.9%) with minor head injury (GCS 12-15). Overall 
mortulity was 19.2% 
Early (within 12 h. after trauma) and delayed onset respiratory incidents were 
distinguished, counting for 29 (19.2%), respectively 27 patients (17.8%), 7 
patients (4.6%) had early and late respiratory complications. 
Early respiratory insufficiency was caused in 9 patients (25.0%) by aspiration, in 
11 patients (30.1%) by lung contusion, in 1 patient (2.7%) by fat embolism and in 
15 patients (41%) by NPE. In the late onset group 31 patients (91.2%) presented 
with pneumonia, 1 (3.0%) with fat embolism and 2 (5.8%) with NPE. 
The NPE group, 17 patients, presented as follows: 15 patients (88.2%) developed 
early NPE, and 2 (11.8%) delayed onset NPE. 9 patients (53%) died within the 
first days after admission, showing high mortality. GCS was less than 8 in 16 
patients (94.1%), indicating severity of head injuries. 
Conclusions: High incidence of ARF with various etiology (41,7~ was found in 
this population. In about 10% of all admitted hcadtrauma patients (26,9% of ARF) 
NPE was causing attetial hypoxemia. Occurrence of NPE seems to be related to the 
severity of the brain injury and thus to outcome. These data call for extreme 
vigilance in respect of the insidious occurrence of NPE. 

1.Samuels MA: Cardiopolmonary aspects of acute neurologic diseases, in: 
Neurological and Neurosurgical Intensive Care 3rd ed. Roppor A Raven Press, 
Ltd., New York �9 p103-119. 

IS GAST~C MUCOSAL pHi A B~ 11P_A< OUTCOME PREDICTOR OF WEANING AND 
EXTUBATION ~ CONVE2qTONAL WEANING INDIC~ES?: A PIIADT STUDY = 

D. Chittock MD. K. Walhiy Ms J. Russell ME) 
Division of Critical Cam, St Paul's Hospital, University of British Columbia, 

Vancouver, BC Canada. 
Objectives: 1. To compare the ability of gastric mucosal pH (pHi), airway occlusion 
pressure (P0.1), integrative index [(P0.1 x flVt)/pHi], and the rapid shallow 
breathing index (f/Vt) to predict the outcome of a weaning and extubation trial. 
Methods: Patients in the intensive care unit of St. Paul's Hospital, Vancouver B. C. 
were included if recovering from respiratory failure and if in the opinion of the 
primary physician were ready for extubation. Patients were excluded if undergoing 
compassionate withdrawal of support or had tracheostomies. The attending 
physicians were blinded to the measurements. Included patients were placed on 
pressure support (PS) of 0 em H20 with demand-flow continuous positive airway 
pressure (CPAP) 5 cm H20. After a minimum of 30 minutes on the above sehiogs: 
gastric intramucosai pC'O2, ABG, and a P0.1 were measured. The padents were then 
disconnected from the ventilator for a period of one minute and the patients" 
respiratory rate and minute ventilation were measured using a Wrights respirometer to 
calculate the frequency to tidal volume ratio (f/Vt). Patients were then extubated. 
Extubafion failure was defined as the inability to maintain spontaneous ventilation 
for 24 hours for any reason. 
Results: Twenty patients met criteria and were studied over one month period in 
October 1994. Six of the twenty patients (30%) failed weaning. The mean and 
standard deviation is outlined in table #L 
Table #i 

phi PO.I f/Vt Integrative 
(cmH201 Ib/min/Ll Index 

Success 7.34+t-0.16 2.8+1-0,71 53.4+/-10.2 21.3+1-3,4 
Failure 7.01+/-0.10 6.8+/-3.9 74.3+/-43.3 87.5+/-43.6 

Comparison between ROC areas shows phi and P0.1 to each show a statistically 
significant difference from an area of 0.5 (p<O.05). the area at which the test has no 
discriminative value. This is not the case for either the integrative index or the f/Vt 
ratio. The differences between areas for each curve is not statistically significant. 
The area's for each ROC curve is shown in table #'2. 
Table #2 

Index Area+/-SE 
pHi .95+t-0.078 
P0.1 .93+/-0.10 

[(P0. lxf/Vt)lpHi] .76+/-0.21 
flVt .66+I-0.27 

Conclusions: The trends demonstrated from this preliminary data suggest that the 
pHi, P0.1. and the integrative index may all perform better than the frequency to tidal 
volume ratio. Power calculations indicate that an N of 200 would be required to 
possess the power (l~--0.1)to compare all of the above except phi Vs P0.1. 
*Supported by the BC Lung Association and the St. Paul's Hospital Foundation. 
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LUNG INJURY DUE TO MECHANICAL VENTILATION - AN INDICATION FOR ECMO? 

H. Bartsch', G. Brummer', H. K~ssel ~. 
~Dept. of Anesthesiology and Intensive Care Medicine and 2Dept. of Pediatrics. 

Benjamin Franklin University Hospital, Berlin, Germany. 

Introduction: Before the entry cdteria for ECMO are fulfilled, newborns, may require 

aggressive mechanical ventilation which may result in lung injury. Alveolar damage and 

pneumothorax complicate the primary pulmonary disease which then worsens the 

prognosis. The question arises therefore how long conventional ventilation should be 

continued and when should ECMO be commenced even if the classical entry criteria for 

initiation of ECMO have not been fulfilled. 

Results. 9 of the 21 newborns referred to us for ECMO-therapy developed barotrauma, 

6 of the 9 required ECMO and one of the three other patients who did not recieve 

ECMO-therapy died. To determine the correlation between the risk factor barotrauma 

and the severity of the pulmonary situation, we determined the oxygenation index of 

each patient referred to us for ECMO-therapy . The Table demonstrates the OI of 

patients following standardized conventional therapy. Infants with an OI < 25 required 

no ECMO and the prognosis was 
Oxvaenation L~dex after co~enronal  ~eraDv 

good. With an O1>40 the 
1 o patients su~ived classical entry criteria for ECMO o1>25 1113atients 11xnoECMO 1 oatientdied 

w e r e  f u l l f i l l e d ,  E C M O  w a s  25 < Ol <40 3 oatients 2 x ECMO 1 oatient survived 
I patient dlee 

commenced and the prognosis 
1 x n o  ECMO I patient dies 

was also good. 3 infants had an 

oxygenation index between 25 o1>40 7patients 6xECMO 5DatJentssurvived 
1 oaSent died 

1 x no ECMO 1 oa~ent 01ed and 40 after 48 hours of 

conventional therapy and all 3 developed barotrauma as a complication of conventional 

ventilation. In these infants was the prognosis poor, whether ECMO was commenced or 

the conventional therapy was continued. 

Conclusion. So as a cautious conclusion, limited by the low number of patients 

presented here, a prolonged conventional therapy with an oxygenation index between 

25 and 40 and the additional existence of barotrauma could be an indicator of a poorer 

prognosis, in the situation where an adequate oxygenation cannot be attained with 

acceptable mechanical ventilation and a more aggressive ventilation could cause 

severe lung injury, ECMO should be considered even if the O] is below 40. 

DIRECT COMPARISON OF INHALED NITRIC OXIDE AND 
AEROSOLIZED PROSTACYCLIN IN ARDS 

D. Walmrath MD, T. Schneider MD, R. Schermuly PhD, H Olschewski 
MD, F. Grimminger MD,PhD, W. Seeger MD 
Dept. of  Internal Medicine, Jnstus-Liebig University Giessen, K l i ~ .  36, 
D-35392 Giessen, FRG. 
Inhalation of nitric oxide (NO) and aerosulizatiun of prostaglandin (PG) I: 
have been suggested to achieve selective pulmonary vasodilation and 
improvement of arterial oxygenation in patients with acute respiratory 
distress syndrome (ARDS). We directly compared these two modes of trans- 
bronchial vasodilator therapy in 16 ARDS patients mechanically ventilated 
for 24 - 96 h (mean Murray lung injury score [1] 2.75 + 0.05). Patients were 
randomized to receive either first NO and then PGI2 (n=8), or vice versa 
(n=8), with an intermediate baseline period. Each drug was titrated 
individually to find the lowest effective dose for maximum improvement of 
arterial oxygenation. Gas exchange variables, including data from the 
multiple inert gas elimination technique (MIGET), and hemodymmaics 
under application of NO/PGI2 were compared to pro- and past-challenge 
values. NO (mean dose 17.8 + 2.7 ppm) increased the mean oxygenation 
index (paO2/FiO2) from 115 + 12 to 144 + 15 mmI-Ig (p < 0.01) and reduced 
the shunt-flow from 33.1 + 3.6 to 26.6 5:4.5 % (p < 0.05). Aernselized PGI2 
(mean dose 7.5 + 2.5" ng/kg rain) augmented paO2/FiO2 from 114 + 12 to 
135 + 12 mmHg (p < 0.01), and decreased shunt from 33.5 + 3.8 to 26.0 + 
3.9 % (p < 0.05). The MIGET analysis showed predominant redistribution 
of blood-flow from shunt areas to regions with normal ventilation-perfusion 
ratios in response to both agents. In 10 patients, both NO and PGI2 caused 
an increase in paO2/FiO2 by at least 10 rnmHg. Two further patients 
displayed a corresponding improvement of arterial oxygenation in response 
to either NO or PGIz. The mean pulmonary artery pressure decreased from 
34.8 5:2.2 to 33.0 5:1.8 mmHg in response to NO, and from 35.0 5:2.2 to 
31.9 5:1.7 mmHg (p < 0.05) in response to PGI2. Cardiac output, systemic 
arterial pressure, and right and left heart filling pressures were not affected 
by either agent. We r that individually titrated doses of inhaled NO 
and aerosolized PGI~ effect selective pulmonary vasodilation and redistribute 
blood-flow from shunt-areas to weU-ventilated regions with nearly identical 
efficacy profiles. 
1. Murray JF, Matthay MA, Luce JM, Flick MR. An expanded definition of 
the adult respiratory distress syndrome. Am Rev Respir Dis 1988;138:720- 
23. 
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TIME COURSE OF D-DIMER IN BRONCHOALVEOLAR 
FLUID OF PATIENTS AT RISK FOR OR W I T H  ARDS 
T. Fuchs-Buder P. de Moerloose, B. Ricou, PM Surer 

Divisions of Surgical Intensive Care & Angiology, Departments 
of Anaesthesiology & Medicine, University Hospital of 

Geneva, Geneva, Switzerland 

Background: Intraalveolar fibrin deposition is a typical finding 
in acute lung injury and not necessarily harmful ,  however  
persistence of intraalveolar fibrin deposit may lead to hyaline- 
membrane  formation and alveolar fibrosis. Thus  t iming of  
intraalveolar clotting disorder seems to be critical. 
Methods: To explore the time course of factors contributing to 
fibrin deposition and resolution, we sequentially analysed fibrin 
degradation (by D-rimer) in bronchoalveolar lavage (BAL) fluid 
of patients developing ARDS and those at risk for, but finally 
not developing, the syndrome. 36 BAL were performed in 1 l 
patients with ARDS, and 15 BAL in 10 patients at risk for, but 
not developing the syndrome. All patients were admitted to the 
intensive care unit (ICU) for treatment of sepsis, t rauma or 
shock. 
Results: In early ARDS we observed higher levels of  D-dimer in 
BAL than in patients at risk: 1841 + 827 ng/ml vs  293 _+ 134 
ng/ml, p < 0.05. Similarly, values of  D-dimer in the subacute 
phase were 2776 _+ 836 ng/ml vs 237 _+ 125 ng/ml, p < 0.05. In 
ARDS as well as in the at risk group, D-dimer in BAL fluid 
showed good correlation with the polymorpbonuclear leucocyte 
count and with the protein content of BAL. No correlation was 
found between plasma and BAL levels of D-dimer. 
Conclusions:  In ARDS fibrin turnover is markedly activated 
when compared to patients at risk but finally not developing this 
syndrome.  These f indings expand our  unders tand ing  of  
intraalveolar coagulation abnormalities by providing evidence of  
increased fibrin breakdown in this syndrome. 

THE ROTATING INTENSIVE CARE BED AND QUADRIPLEGIA : 
A MEDICAL, PARAMEDICAL AND PATIENT EXPERIENCE. 

M. Diltoer, M. Vanhemelriiek, A. Deleye, L. Huyghens. 
Intensive Care Departement, Academisch Ziekenhuis, 

Vrije Uaiversiteit Brussel, Brussels, Belgium. 

Introduction : A 27 year old patient who recently devenoped 
quadriplegia after a polio-like syndrome remained ventilator-dependent 
and suffered from recurrent pulmonary atelectasis and infection although 
receiving optimal standard therapy including respiratory physiotherapy, 
aerosols, bronchial aspiration, regular body position changes and 
antibiotics. He was changed to the Rotorest R oscillating bed rotating the 
patient over 124 ' every 4 minutes for a period of 20 days. 
Aim : We describe the medical and paramedical aspects of this novel 
technique, most frequently used in coma patients. The fully conscient 
patient reported his experiences during kinetic treatment. 
Medical : Very soon an important improvement of the pulmonary status 
was observed. Antibiotic treatment could be discontinued and no 
pneumonic infiltrates reappeared during treatment. Some improvement 
in intestinal transit was noted. 
Nursing: This new device initially increased the workload. After a short 
learning period nursing the patient could be more easily handled by a 
sole nurse. No scars were noted, only some bruises resulting from 
friction. 
Patient: Physically the treatment was well tolerated. Psychologically the 
feeling of isolation, due to important hindrance of communication 
required extra attention and patient motivation. 
Conclusion : The use of the rotating ICU bed improved the physical 
condition. Nursing workload decreased except for the psychological 
support. Advantages and disadvantages of this kinetic treatment must 
therefore be considered carefully in conscious patients. 

CHANGES OF COAGULATION PARAMETERS IN ARDS PATIENTS DURING 
EXRACORPOREAL LUNG ASSIST USING HEPARIN-COATED SYSTEMS 

Gerlach M., Becker B., Keh D., Riess H.*, Falke K.J., Gerlach H. 
Clinic for Anesthesiology and Critical Care Medicine, *Medical Clinic, 
Virchow-Klinikum, Humboldt University, Berlin, Germany 

Obieetives: The use of extraeorporeal bypass systems for oxygenation and 
CO2-removal is performed in patients with acute respiratory distress syn- 
drome (ARDS) to reduce mortality and to improve restitution of pulmonary 
functions. High-dose heparin - commonly used in such patients to prevent 
thrombotic complications - might cause incurable bleadings as a major risk. 
This lead to the development of heparinized bypass systems; results of 
animal and first clinical studies proposed that such systems might run with 
low-dose heparin or even without any systemic anticoagulation. 
Methods: Since 1989, 47 patients with severe ARDS were treated with 
extracorporeal lung assist (ELA) using heparin-coated systems (Type Maxima, 
Medtronic, Carmeda coating) in our ICU. They received a moderate systemic 
heparinization. Standard clotting assays (ACT, APTT, TT, PTT, AT-Ill, Fbg, 
FSP) as well as special tests (TAT, r~-TG, PF4, PAl- l ,  D-dimers, protein C, 
Cl-inhibitor) were performed. 
Results: Covalent heparin-eoating of the ELA-systems combined with low- 
dose heparinization could not prevent major changes in coagulation: 1) In 
mean, platelets dropped from 305/nl to 76/nl within 60 h after onset of ELA. 
2) TAT levels were already elevated before ELA start (55 ug/]) and demon- 
strated an additional peak 2 h after onset of ELA (up to 240 ug/[). 3) In 
parallel, there was a transient peak of PAI-I levels (from 5 to 75 AU/ml} 2 h 
after onset of ELA. 4) In mean, fibrinogen levels dropped from 470 to 310 
mg/100ml within 24 h after onset of ELA. 5) In mean, Cl-inhibitor levels 
dropped significantly from 132% to 115% after onset of ELA and reached 
the initial levels within 48 h. 6) After membrane change, there were signifi- 
cant changes for C1-inhibitor, fibrin-D-dimers and TT. 7) Global clotting tests 
such as APTT, PTT and TT were within normal range. 
Conclusions: Patients with severe ARDS develop a prethrombotic state 
already before they get connected to the ELA bypass system. After onset of 
ELA, they experience additional involvement of procoagulant, anticoagulant, 
fibrinolytic, and complement systems. In parallel to laboratory findings, 
clinical data suggest that the use of heparin-coated systems with accompa- 
nying systemic low-dose heparinization does not avoid thrombembolic and 
hemorrhagic complications in tong-term ELA patients. Thus, at the present, 
higher dosed individually adjusted heparin treatment has to be recommended. 
Thereby, standard clotting monitoring is not sufficient. 

INSPIKATORY AND PERIPHERAL MUSCLE STRENGTH DURING 
PROLONGED INTENSIVE CARE. 

J. Kinnuncu, S.Vurmavuo, J.Takaia. Critical Care Research Program, 
Department of Intensive Care, Kuopio University Hospital, Kuopio Finland 

Objective: Poor muscle performance contributes to prolonged dependence on 
mechanical ventilation. Longitudinal data on muscle function in icu patients is 
scarce. We evaluated changes in inspiratory and peripheral muscle performance 
during prolonged intensive care in patients with acute respiratory failure. 
Methods: 22 patients requiring intensive care for more than one week were 
studied. Maximum inspiratory pressure (PiMax) was measured twice a week for 
a maximum of three weeks. Handgrip power (dynamometer) and subjective 
fatigue (Keldet score) were obtained in survivors only. One measurement was 
done on the date of extubation. PiMax pressure was obtained by occluding the 
airway for 20 seconds or at least five inspiratory breath attempts. 
Results: 

PiMax 2nd week Minimum Last 
mean~+SD cmH20 emH20 cmi,-I20 
Survivors 33+15.3 29 .4+14.4  37.7+12.4 (at extubation) 
Non survivors 25. I+10.2 i9.5+9.6 28.1+17.2 (before death) 

Difference between groups: NS. Change during ICU stay: NS. 

All 15.5+7.7 6.6+9.3 I 5.7+1.'/ 
There was no correlation between grip strength, PiMax and Kehlet score. 
Duration of mechanieal ventilation was 10+_5vs.30.+.32 days, Intensive care and 
hospitalization 26+15vs.30+_32 and 15+7vs.30.+.32 days in survivors and non 
survivors respectively. 

Conclusions: We conclude that there is no distinct pattern of changes in PiMax 
during prolonged intensive care. Impaired respiratory muscle and hand grip 
strength as well as subjective fatigue persist throughout the recovery from acute 
respiratory failure. 



E V A L U A T I O N  O F  A N E W  R E S P I R A T O R Y  I N D U C T I V E  

P L E T Y S M O G R A P H  I N  T H E  M E A S U R E M E N T  O F  P E E P  

I N D U C E D  C H A N G E S  I N  L U N G  V O L U M E  
S Nunes, K Leino, P Valta, J Takala. Critical Care Research Program, 
Department of  Intensive Care, Kuopio University Hospital, Kuopio, Finland 

Obiectives - Measurement of  PEEP-induced changes in lung volume helps to 
assess respiratory mechanics in acute lung injury (ALI). We evaluated the 
accuracy and stability of  a new respiratory inductive plethysmograph (RIP), in 
the measurement of PEEP induced changes in end-expiratory lung volume 
(EELV) and tidal volume (Vt) against volume reference, pneumotachograph 
(PNT), 
Methods - Two hours periods of basal ventilation and stepwise increases and 
reductions of PEEP (5-10-15-10-5 cm H20) were recorded in patients with ALl. 
In addition, the new RIP device (Respitrace Plus TM) was compared to an older 
RIP (Respigraph TM, NIMS, FL, USA) to determine its thermal stability using cold 
and warm devices and a ventilated lung model. 
Results - The difference between the new RIP and PNT in the measurement of  
Vt was -30 _+ 3 mI (x _+ SE) or a -5.2 _+ 0.6 % error. Increasing PEEP from 5 to 15 
cm H20 induced a 511 + 93 ml change in EELV. A difference of  18 + 12 ml (3.5 
% of max. EELV change) (NS) was found between RIP and PNT EELV 
readings. During controlled ventilation with constant settings the mean change in 
EELV was 187 _+ 69 ml/120 min (Fig.I). Validation of calibration showed a 
mean error of  1 -+ 1.78 % after 120 rain. The new RIP had a higher drift when 
cold (cold 28 + 10 ml/30 min vs warm 3 _+ 1 ml/30 min), whereas the old RIP 
was thermally stable (cold -3 + 3 ml/30 rain vs warm i + 1 ml/30 min). 
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Fig. 1 - EELV changes during controlled ventilation. 

Conclusions - The new RIP was accurate in the measurement of Vt and acute 
changes in EELV. In contrast the measurement of  EELV is not sufficiently stable 
for longterm monitoring. Due to thermal instability, the new RIP should be kept 
on for several hours to minimise the drift. 
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DIFFERENCES IN BILATERAL JUGULAR BULB OXYGEN SATURATION VALUES IN SEVERE BEAD 
INJURED PATIENTS. 
friginer C, Robles A, Bhguena H, Nonforte R, S~nchez L, 6arnacho A. 
Trauma ICU, Hospital Traumatologia y Rehabilitacidn. Vall d'RebrOn. Barcelona. 
Spain. 
Recent data suggest that the proportion of patients with relevant discrepancies 
between two Jugular bulb (JB) oxygen saturation (SJO 2) values is higher than 
suspected. 
Objectives: determine the incidence, the significance and the pro9nosis value of 
those differences,if they exist,in severe head inJured-patients. 
Material and Methods: 35 severe head-inJured patients, Coma Glasgow Scale (GCS) 

8, with diffuse brain injury according to Marshall criteria in the f irst CT 
scan, ICP recorded, with an interval from accident-double JB monitoring < than 
12 hours, were studied. Data from bilateral SJO 2 were obtained simultaneously, 
every 6 hours. Discrepancies were considered significant, when differences in 
SJO 2 were > 10%. No chan9es in treatment protocol (Hyperventilation, Man• 
etc) were carried out due to this study. 
Results: 30 men and 5 women were studied, aged 32• yrs. At arrival at 
hospital, GCS were < 5 in 20 and ) 5 in tO. The incidence of high ICP() 20 mmHg) 
were 7Sz at the entry. The mean Therapy Index Level required to control lOP was 
4~L All patients required vasopressor therapy to maintain UPP over DS mmHg. In 
20 patients a S.S F Swan-Ganz fiberoptic catheter was used to obtain a continuous 
recording of SJO 2. In the others 15, SJ02 were intermittently controHed.The mean 
time of monitoring were D.8• days. Ten patients died within this period. A 
total of 1.240 blood samples were analized. At arrival, SJO 2 discrepancies were 
found in 22 patients, B2%. At 48 hours, the incidence were lower, 18/35, 51.4%. 
At 4th day, were H/29, 38Z and at day 7, when the catheters were retired, II[25, 
44z showed discrepancies. The CT showed new injuries in g4Z of patients with 
differences > 10~ in Sd02 values throughout treatment period. None of those were 
considered for neurosurgical treatment. No correlation was found between IOP and 
SJO 2 values and SJO 2 differences. 
Conclusions: The incidence of discrepancies between SJO 2 was higher than expected 
in severe head-injured patients. These situation could reflect disturbances 
between 02 demands. When differences are known, and those Lend to change, the CT 
scan, nearly always, will show new injuries. 

SALBUTAMOL BLOCKS PULMONARY NEUTROPHIL RETENTION INDUCED B '~ 
INHALED PLATELED-ACTIVATING FACTOR IN NORMAL MAN. 
J.R. Masclans., J.A. Barber~, J. Roca, W. MacNee, C. Pavia, F. Lomefia, X. 
Setoain, C. Piera, R. Rodriguez-Roisin. Sarveis de Pneumologia i de Medicina 
Nuclear, Hospital Clfnic, Universitat de Barcelona, Spain, and Respiratory 
Medicine Unit, Royal Infirmary, University of Edinburgh, UK. 

Platelet-activating factor (PAF) is an inflamatory mediator implicated 
in the pathogenesis of bronchial asthma and acute respiratory distress 
syndrome (ARDS). Its inhalation in healthy subjects produces transient 
bronchoconstriction and mild ventilation-perfusion mismatch, together with 
peripheral leukopenia as a result of intrapulmonary neutrophil (PMN) 
sequestration. Likewise our group has shown in healthy subjects and asthmatic 
patients that aaibutamol (S) inhibits both pulmonary and systemic effects of 
PAF, suggesting that S may inhibit PAF-induced venoconstriction in pulmonary 
microoirculation. 

The aim of the present study was to investigate if S inhalation 
decreases PMN by lung sequestration induced by PAF. We studied 8 healthy, 
non-atop• nonsmoking subjects (6M/2F, 24+4 yr), which were pre-treated 
with S (300,ug) or placebo, with a randomized, double-blind, crossover, design, 
before PAF (24,ug) inhalation. We measured the respiratory system resistance 
(Rrs) by forced oscillation, arterial btood gases and both total white cell and 
PMN count every 4 min over a 30 min. period. Simultaneously, we recorded 
continuously the lung dynamics of Inm-neutrophil and Tc99m-erythrocytes 
activity, with a gammacamara. 

After placebo, PAF inhalation decreased white cells (from 5410 2 1125 
to 33022934x109/L), and PMN(from 29752693to  1222 _+ 767 x109/L), and 
increased AaPO 2(from 2.1 _+9.5 to 14.7+ 12.2 mmHg, p<O.05) and Rrs(from 
3.0 2 0.6 to 3.7 2 0.7 cmH20.s.I q ) (p < 0.05 each). The fall in total white cell 
count correlated with the intrapulmonary PMN retention (r =0.83, p <0.05). By 
contrast, after S, PAF did not induce any change in white ceil count (from 
596321766 to 6147+1721 x109/I), PMN count (from 354321628 to 
2953 2 1793 x109/I), AaPO 2 (from 7.3 2 10 to 5.6 + 8.6 mmHg), and Rrs (from 
2.9 2 0.5 to 2.9 2 0.7 cmH20.s.I 1). Compared with placebo, after S there was 
a lower ~lln-PMN lung activity (2.020.4 vs 1.320.7 cts/mCi/pixel, p<O.01 ), 
lower intrapulmonary PMN retention (15.627.7 vs 11.1 24.8 %, p=O,09), 
and a faster washout (0.1420.08 vs 0.1720.007 s ~, p=0,4). 

Our results indicate that S inhibits PAF-induced intrapulmonary PMN 
sequestration, being consistent with the hypothesis that S may offset the 
venoconstriction of pulmonary microcirculadon caused by this mediator. 

Supported by grants FIS 94/0986 and BAE 94/5176. 

DOES ACUTE HYPERCAPNIC RESPIRATORY FAILURE IMPLY 
INSPIRATORY MUSCLE FATIGUE? 
CA. Volta, SB Gorffried, J Mille Emili, and P. Goldberg. Montreal Chest Research 
Institute, Meakins-Christie Labs., Critical Care Division., Royal Victoria Hospital., 
Montreal, Canada. 
Inpiratory muscle fatigue with failure of force generation as def'med by a tension- 
time index (TTi)>0.15-0.20 has been shown to occur in normal volunteers and in 
stable COPD patients with a specific imposed breathing pattern. Its role, however, 
in hypercapnic respiratory failure is less certain. We studied 10 failed weaning 
trials in 5 COPD patients in which breathing pattern, tension-time index (TTi) of 
inspimtory muscles, dynamic PEEPi, dynamic lung elastance, lung resistance, and 
arterial PaCO2 and pH were measured at the beginning and end of a T-piece 
weaning trial. In addition, the change in esophageal pressure during a Mueller 
maneuver (APes max) was measured. A weaning trail has been prospectively 
defined to have failed if one of the following criteria was met: a rise in PCO2 
>20mmHg from baseline accompanied by a fall in pH<7.35; a respiratory 
frequency (f) >30/min; excessive accessory inspiratory muscle recruitment; and a 
marked increase in dyspnea. Values are expressed as mean • SE. 
Weaning failure was characterized by a more rapid, shallow breathing pattern, 
worsened mechanics, hypercapnia and respiratory acidemia despite an unchanged 
Tri  and Pes max. We conclude that in this setting hypercapnic respiratory failure 
is not a consequence of inspiratory muscle fatigue. Rather the adopted breathing 
strategy and resultant hypercapnia may represent an adaptation to forestall the 
onset of  muscle fatigue. 

START END P 
Vt (L) 0.277 • 0.03 0.233 • 0.02 0.01 
f (min  4) 24 • 2.1 28 • 2.7 0.01 
Vn (L/rain) 6.6 8 4- i 6.59 4- I NS 
Elastance (cmH20/L) 15.5 + 3 24.1 4- 4 0.01 
Resistance (cmH20*L*s) 16.6 • 3 22.2 4- 3 0.01 
PEEPi (cmH20) 3.4 4- 0.6 4.9 4- 0.7 0.005 
l"r i  0.07 4- 0.01 0.056 4- 0.01 NS 
PaCO2 (mmHg) 55.3 4- 4.5 70.1 4- 6.7 0.01 
pH 7.404-0.01 7.314-0.02 0.002 
lh~ max (cmI-I20) 49 + 3.5 52 4- 4.4 NS 
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MEASUREMENT OF EXTRAVASCULAR LUNG WATER (EVLW) IN 
ADULT RESPIRATORY DISTRESS SYNDROME (ARDS): 
THERAPEUTIC IMPLICATIONS. 
V. Gaday, F. Sanlnier, A. Dnrocher, C. Poisson, Th. Onimus, F. Wattel. 
Intensive Care Department- Calmette Hospital - 59037 LILLE - FRANCE. 
Acute pulmonary hypertension observed in ARDS is associated with increased 
capillary permeability and results in marked increase of lung lymph flow and 
pulmonary oedema formation, despite normal vascular hydrostatic pressure. 
Objectives: to assess EVLW and to compare the effects of different treatments on 
intrapulmanary fluid motions. 
Methods : In sedated, paralysed and ventilated patients with moderate or severe 
ARDS (Murray score > or = 2), we measured routine hemodynamic parameters 
(Swan Gauz catheter 93A434H Baxter lab.), EVLW by thermal green dye 
indicator dilution method (flbemptic thermistor catheter 2024, COLD Z021 
computer, Pulsian Medizitecbnik Lab., Germany) and blood gases. All parameters 
were recorded at baseline state. The effects of fluid support (FS: Elohes*: 500 rul), 
PEEP+10cmIt20 , inhaled nitric oxide (NO 10ppm) alone or associated with 
PEEP and/or Almitrine (A1) during 30 minutes, were studied in a non rmudomized 
order. Baseline state was obtained between each stage of the protocol. 
Statistical analysis : Friedman and Wilcoxou test for paired values. 
Results : Seven patients (age 37+_24, SAPS II 43+11, Murray score 2,5_-20,32) 
were prospectively investigated. Main results (mean + se) are shown in the table 
below : 

Baseline FS P E E P  NO NO+PEEP  NO+PEEP 
+AI 

PaO2/FIO2 * 112_+57 113-+44 191_+114 1 4 4 ~ 6  219-+138 299+903 
Qs/Qt % 46• 50• 40• 43• 36• 34_+~ 
E V L W  ml.kg "1 17,6• 17,5• 17,4• 15,5• 18,1_+7,8 18-+8,2 
ITTVml .m-~  1490• 1584-+467 1506• 1502• 1572-+50S 151S-+516 
PBVral.ra -2 I69• I89-+46 I 9 6 ~ 7  204• I 7 0 ~ 4  158• 
MPAPnunHg*  24• 29-+6 30• 22• 24• 28• 

ITTV = intrathoracic thermal volume ; PBV = pulmonary blood volume; MPAP : 
mean pulmonary arterial pressure ; * p<0,05. 
Conclusions : All intrapulmonary volumes were markedly increased (normal 
EVLW=7-10ml.kg'I). Compared with baseline values, inhaled NO alone did not 
significantly decrease MPAP and Qs/Qt. Both NO+PEEP and NO+PEEP+A1 
significantly reduced Qs/Qt and improved systemic arterial oxygenation 
(PaO2/FIO2). These results suggest that inhaled NO combined with PEEP and A1 
may provide a useful therapy to reduce Qs/Qt in ARDS. The immediate 
improvement of PaO2/FIO 2 is not associated with any change of intrapulmonary 
fluid volumes. 

EIGHT HOURS' INHALATION OF PROSTACYCLIN (PGI2) AEROSOL IN 
HEALTHY LAMBS CAUSES NO SIGNS OF RESPIRATORY.TRACT 
TISSUE DAMAGE. 
O.Habler MD ~, M.Kleen MD a~, S.Takenaka MD 3, R.Leiderer Phi) ~, R.Pusch ~, M. 
Welte MD ~'a, B.Zwissler MD 2, ICMessmer MD I. 
qnsthute for Surgical Research, 2Institute of Anesthesiology, University of Munich, 
Germany. 3Centar for Environmental and Medical Research, Nanherberg, Germany. 
Introduction: inhaled prostacyclin (PG~ has been shown to reduce pulmonary 
hypertension selectively without decrease of systemic vascular resistance as known for 
intravenous application of fltis substance t;. Potential toxic effects of inhaled PGI 2 on 
respiratory tract tissues, have not been investigated yet. 
Methods: in 14 pentobarbital anesthetized, mechanically ventilated healthy lambs 
(mean body weight 33,8 kg) randomly either PGI 2 (28 ng/kghnin, Flolan | Wellcome, 
UK) or normal saline was nebulized for eight hours. Biochemical and cellular 
composition of the epithelial lining fluid (ELF) was examined before and after 8h 
iuludation. ELF was obtained by bronehoalvenlar lavage. After sacrifying the animals, 
trachea and bronchoalveolar tissue were fixed and stained for light- and electron- 
microscopic examination. 
Results: 

Parameter NaCI haseline PG[~ baseline NaCI 8h PGI z 8h 
ELF-Proteln (mg/dl) 4.8 (3.3/9.7) 9.3 (2.9/21.7) 4.9 (4.4/13.7) 9.3 (3.4/12.7) 

ELF-LDH (LIB) 2185(1505/30009) 917(764/2034) 725(379/2669) 794(447/2785) 

ELF-AP (U/l) 46(37/352) 172(153/480) 132(67/138) 164(88/213) 

ELF-PMNL (%) 2(1112) 2(118) 4(2/8) 13 (5/20) 

Values are median (ldJ.quartile). PMNL: polymerphonuclear leukocytes. LDH: lactate 
dehydrogenase. AP: alkaline phosphatase, p<O.05, rANOVA for between group analysis. 
Concerning the investigated ELF-par~eters, no stadstically signhqcant differences 
were detected between the PGI2 and the control group. 
Histopathologlcal changes occured in both groups and consisted in rare focal flaaaning 
0f tracheal epithelium with loss of cilia and slight inflammatory cell infiltration, as 
well as slight swelling of alveolar typo4 pneumoeytes. Sections of generation 5, 10 and 
15 from bronchial tree were free of pathological changes. 
Conclusion: Alter 8h inhalation of P~JI2 no signs of respiratory-lract tissue damage 
caused by the aerosol could be detected. The minor pathological findings in the trachea 
are most likely due to mechanical irritation by bronchoscopy, changes of the alveolar 
epithelium are known for long-term mechanical ventilation 3. 
References: 1. Eur Surg Res 25:329-340, 1993; 2. Lancet 342:961-962, 1993.3. Br 
J exp path 63: 401-407, 1982. 

The use of  the ganglion stellate blockade in treatment o f  respiratory insuffi- 
ciency in IC U  patients 

S. Czaban M. D., L. Malinowska M. D., A. Siemiatkowski  M. D., M. Malinow- 
ska M. D., Dep. of Anesthesiology and Intensive Care Medical  Academy of 
Biatystok, Poland 

Objectives: The  aim of this study was to evaluate of efficiacy of ganglion stet- 
late blockade in patients with respiratory failure. 

Methods: Two groups of pat ients  were investigated: group I (n = 15) trau- 
ma patients with acute lung injury (ALI),  group If (n = 15) patients with 
asthmatic status. In all cases continuous mandatory  venti lat ion (CMV) was 
used with Bennet t  7200 AE.  In both groups bilateral  ganglion stellate block- 
ade with antero-lateral  approach was performed, using 0.375 % Marcain. 
The following parameters  were analysed: PaO2, SaO2, PaCO~, PIP and C~t~t. 

Results: In t rauma patients with AIJ  after bi lateral  ganglion stellate block- 
ade short - lived and slight improvement  of PaO 2 and SaO2, decrease of 
PaCOz and PIR and increase of static compliance of respiratory system 
were found. In second group bilateral  ganglion stel late blockade inter- 
rupted the asthmatic status and significant statistical improvement  of para- 
meters  of oxygenation, venti lat ion and respiratory system mechanics were 
observed. 

Conclusions: We suggest that the bilateral  ganglion stellate blockade is a 
very useful method in t reatment  of patients with obstructive respiratory in- 
sufficiency. 

ELECTROLYTE DISORDERS IN AcLrrE RESPIRATORY FAILURE 
11 ,J.Nags _mi-O___brado~M.Mitid -Milikid V.B o~nj ak - 
Petiovid,M.Vuktevi6,  z S.Ignjatovid 
-~Institute for Pulmonary Diseases and TB, ~Institute for Medical 
Biochemistry,  Clinical Center o f  Serbia,I lelgrade,Yugoslavia 

The aim o f  the study was to analyse whether  there exists serum and 
urine electrolyte disorder in patients(pts.) with acute respiratory 
insufficiency(ARI).  The study included t8 pts. with ARI  
(PaO2:8,24@1,49 kPa. PaCO2: 5,01i-0,77kPa, pH:7 42~:0,59, HCO3: 
26,3:~8,10 mmol/1, SaO2 : 90,4~-7,42%) who were hospitally treated 
due to pneumonia(9 pts.),emboly of  the pulmonary artery(3 pts.) and 
severe attack of  bronchial  asthma (6 pts). A m o n g  tham there were 
12(66,7%) males and 6(33,3%) females, average age 51,5~:16,1 
years, otherwise previously healthy. Electrolyte concentracions were 
measured at the onset o f  the disease in serum and urine collected 
during 24 hours (sodium-Na,potassium-K, chlorine-C1, calcium- 
Ca,magnesium-Mgand phosphorus-P). The measured serum and 
urine electrolyte concentrations were compared with respective 
referent values (RV). By serum electrolyte analysis, the following 
average velues were obtained: Na:l  4o,94• (RV:135- 
148)mmol/1, K:4,42• Cl:94,83~:5,97(98- 
106)mmolfl, Ca:2,24s Mg:0,82M,),28(0,70- 
1,15)retool/I, P:1,27,t:0,29(0,80-1,0)retool/1. Average electrolyte 
levels o f  urine collected during 24 hours were: Na:64,44.t.49,10(40 - 
220)mmol/days(d) ,K:24,92•  C1:57,22• 
(1 10-250)retool/d, Ca:1,71• Mg:0,66~-0,65 (3- 
5)mmol/d and P:I 3,91 ~8,11 (12,9-42)mmol/d. By  comparison of  the 
results obtained in patients with ARI  at the onset o f  the disease with 
referent values,average serum C1 and Ca levelse observed to be 
decreased.Also,there is urine electrolyte disbalance,since average 
K,CI,Ca,Mg levels were decreased and only urine P concentration 
was increased.It means that in ARI patients serum and urine 
electrolyte disbalance may be expected. 



RESPII~tTORY INSUFFICIENCY IN MASSIVE 
PNEUMONIAS 
A.]lic, V.Petrovic, S.Radovanovic,B.Milenkovic. 
Institute for Lung Diseases and TB, University Clinical Centre, 
Belgrade,YU 

The object of our investigation was a group of 21 pts with massive 
pneumonias, 14 males (66.6%), 7 females (33.3%),mean age 55 
yrs.Thirteen (62%) of them were smokers,8(38%) nonsmokers. 
Only 1 pt (4.7%) had pre-existing chronic respiratory disease, and 20 
(95.2%) were admitted for the first lime,with no previous respiratory 
anamnesis. Diagnose was based on anamnestic data of productive 
cough in 15 pts(71.4%),physicaly ~onchial breathing in 19 I~S 
(90.4%),white cell count onder 10 x 109 /L in 18 pts(85.7%). 
Radiographicly, bilateral massive homogeneous shadows were found 
in 7 pts (33.3%), onilateral in 12 pts(57.1%),pleural effusion in 2 pts 
(9.52%). Abnormal renal function was found in 14 pts (66.6%). 
Sputum culture was positive in 8 pts (38%): Slr.pneumoniae, 
Str.pyogenes, Pse'udomonas aerug, in 4, 2, 2 cases respectively. All 
patients had remarcable hypoxernia (PaO2 range from 4,75 to 8,1 
kPa) without hypercalmea. All patients needed oxygenotherapy 
together with antibiotics and other .symptomatic therapy. Nineteen 
pts had anaelioration of general condition and normalization of blood 
gas analyses, while 2 pts with the lowest hypoxcmia died.in 
conclusion, massive pneumonias are frequently followed by 
respiratory insufficiency which is one of the markers of pneumonia 
severity. As existing hypoxemia complicates the course of the 
disease,prolonges the recovery, makes therapy more complexe and 
may be cause of death , frequent blood gas measurement is 
recomanded. 

EFFECTS OF ENDOTHELIN (ET) RECEPTOR ANTAGONISM 
IN DOGS WITH OLEIC ACID LUNG INJURY 
V. Zegers de Beyl, M. Leeman, J.P. Clozel*, D. Biarent, J. 
Stephanazzi, M.Maggiorini, C. M6lot, R. Naeije. 
Laboratory of Cardiovascular and Respiratory Physiology, Erasme 
University Hospital, Brussels, Belgium, and * F. Hoffmann-La 
Roche, Pharma Division, Basel, Switzerland. 

We studied the effects of bosentan (BOS), an ETa and ETb receptor 
antagonist, to examine if endogenous ET mediates pulmonary 
hypertension in anesthetized and ventilated dogs with acute lung 
injury due to oleic acid (OA). The gradient between pulmonary 
artery pressure (Ppa) and occluded Ppa (Ppao), and gas exchange 
(evaluated by arterial blood gases and SF6 intrapulmonary shunt) 
were measured at controlled flow. In 8 dogs (treatment), data were 
collected at baseline, during long injury (obtained 90 rain after 
intravenous administration of OA 0.06 ml/kg), and again after BOS 
(10 mg/kg intravenously). In 5 dogs (pretreatment), data were 
obtained at baseline, after BOS and then after OA. In treated dogs, 
OA increased (Ppa-Ppao, mmHg, table, means + SEM, * P < 
0.05 vs base) and deteriorated gas exchange. After OA, BOS did 
not affect pulmonary vascular tone nor gas exchange. In pretreated 
dogs, BOS had no effect on baseline pulmonary vascular tone but 
prevented the increase in (Ppa-Ppao) after OA. The deterioration in 
gas exchange after OA was not influenced by BOS pretreatment. 

Treatment Pretreatment 

Base 8 + 1 Base 8 + 1 

OA 12 + 1 * BOS 8 + 1 

OA + B O S  11 _+ 1 * BOS + OA 9 -t- 1 

In  conclusion, these data suggest that ET could contribute to tl 
increase in pulmonary vascular tone in the early stages of acute Ion 
injury. 
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A SIMPLE TECHNIQUE TO MEASURE EFFECTIVE ALVEOLAR POz 
DURING SPONTANEOUS BREATHING. 

J. Jordanoglou, N. Koulouris, P. Rapakoulias, J. Dimitroulis, J. Madianos. 
Department of Respiratory Medicine, Respiratory Function Laboratory, University of 
Athens Medical School, "Sotiria" Hospital, Athens, Greece. 
Objectives: The alveolar 02 tension is measured by the application of the alveolar air 
equation in which the arterial PCO 2 is used or by the simplified form of this equation 
in which the respiratory exchange ratio is taken at the value of 0.8. The purpose of 
this study was to estimate the effective alveolar 02 tension (PAO2eff) during 
spontaneous breathing with a new bedside technique which is simple non-invasive in 
14 normal subjects and 27 patients with chronic bronchitis-emphysema. We also 
compared these values with the ideal alveolar PO 2 (PAO2(i)), measured from the 
alveolar air equation in which PaCO 2 was substituted by the effective alveolar PCO 2 
(PACO2eff) and with the alveolar PO 2 measured from the simplified alveolar air 
equation (PA02). This study is complemantary to previous work for the estimation of 
PACO2eff. 
Methods: The subjects breathed quietly through the equipment assembly (mouthpiece 
monitoring ring, Fleisch transducer head) connected to a pneumotachograph and a fast 
response 02 and CO 2 analyzer. The method is a computerised calculation of the 
effective alveolar PO2quite similar to that of PACO2eff, obtained from the 
simultaneously recorded at the mouth expiratory flow, 02 and CO 2 concentration 
versus time curves. 
Results: The results showed a mean difference (PAO2eff-PA02(i)) of -0.061 kPa in 
normal subjects and -0,711 in patients. The mean of the difference (PAO2eff- 
PAQ 2) and (PAD2(i]-PAO z) was much greater than 0.281 in all subjects. The limits of 
agreement for the difference (PAOzeff-PA02(i))were -0.691 to 0.568 kPa in normal 
subjects and -2.040 to 0.596 in patients, while those for the differences (PAO2eff- 
PAD 2) and (PAO2(i)-PAD 2) were very large ( > -1.5 to > 1.7) in all subjects. 
Conclusions: The effective alveolar PO 2 is very close to the ideal one in normal 
subjects, tn patients PAO2eff may excessively deviate from PA02(i) due to the 
observed significant difference between the alveolar/tidal volume ratio for O 2 and that 
for CO 2. The alveolar PO 2 measured from the simplified alveolar air equation (PAO 2) 
differed substantially from PAO2eff and PAD2(i) in all subjects. 

HYPEROXEMIA INHIBITS ERYTHROPOIETIN SECRETION IN 
ANEMIC PATIENTS 

K. Pappas, J. Pneumatikos, M Guillaume, E. Siourdas, Y. Soranis, 
G. Nakos 
University Hospita'l of Ioannina-ICU, Ioannina Greece 

The essential role of glucoprotein hormone erythropoietin is to 
control red cell production. Hypoxemia, reduced blood 02-carrying 
capacity and increased affinity of hemoglobin for 02 are the 
primary stimuli for erythropoietin production. Both anemia and 
hypoxemia induce rapidly erythropoiet in secretion. Kidney 
erythropoietin RNA levels correlate inversely with Hematocrit and 
directly with plasma erythropoietin level. Similarly, hypoxemia 
increases kidney erythropoietin RNA and plasma erythropoietin. 
The effect of hyperoxemia (Pa02>lO0 mmHg) on erythropoietin 
secretion isn't very well understood. The purpose of this study was 
first to evaluate the erythropoietin secretion in patients with acute 
respiratory failure and second to determine the effect of 
hyperoxemia on erythropoietin secretion in patients with and 
without anemia. 

Sixteen patients with acute or acute on chronic respiratory 
failure needed mechanical ventilation were included in this study. 
These patient were divided in two groups. The patient who 
developed anemia were included in group I and the patients 
without anemia in group I1. Erythropoietin was estimated in venous 
blood in three stages. The first sample was taken during 
hypoxemia, the second during hyperoxemia and third during 
normoxemia. 
All the patients had high erythropoietin level during the hypoxemia 
period (mean value 98• mU/ml). During hyperoxemia 
etythropoietin levels were reduced in both groups ( mean value 
21.6+15.2 mU/ml in group I, 36.8• mU/ml in group II). 
In normoxemia stage, erythropoietin increased again in anemic 
patients, and decreased more in the patients of group I1. 
We conclude that hyperroxemia inhibit erythropoietin secretion in 
spite of anemia and tow arterial oxygen content. Hyperoxemia 
may be a factor of the insisted anemia in with oxygen treated ICU 
patients. 



$54 

BIOCHEMICAL PARAMETERS IN BAL FROM 
MECHANICALLYVENTILLATED PATIENTS 

M.E. Lekka*, C. Tellis*, I. Pnevmaticos**, M. Guillaume** and G~ 
Nakos**. *Chemistry Dept., Univ. Ioannina, **Intensive Care Unit, 
Univ. Hosp., Ioannina, Greece 

The purpose of this study was to determine the relationship 
between clinical features of acute lung injury (ALl) and 
parameters like total proteins, total and individual phospholipids, 
the presence of PAF, and acetylhydrolase activity in BAL of 
mechanically ventillated patients. Acetylhydrolase catalyses the 
cleavage of acetyl-group from the second position of the 
glycerylether backbone of PAF, leading to its inactivation. 

Mechanically ventillated patients were divided to three groups. 
Group I includes patients without ALl; group II, comprises- 
patients with moderate degree ALl, (1.0<G-I1<2.5); and group III 
comprises 5 patients with severe ARDS (ALl score > 2.5). 
Broncoalveolar lavage (BAL) was obtained after infusion of 
normal saline at 37~ to intubated patients and cooled 
immediately. Cells were removed after mild centrifugation (350 x 
g, 30 min, 4oc). Aliquots from the supernatant were used for 
total protein, phospholipid and PAF analysis and determination. 
Acetylhydrolase activity was assessed after incubation of BAL 
with 3H-PAF labelled on the acetyl group. Released label was 
measured by liquid scintillation counter in the supernatant after 
trichloroacetic acid precipitation of the non-reacted substrate. 
Kinetic characteristics of the enzymes were also studied. 
Total phospholipids appear reduced in BAL of patients with ALl, 

while total proteins increase. These factors appear to correlate 
with the severity of ALl. PAF was not present in BAL samples 
pretreatad with equal volume of 20% acetic acid to denaturate 
acetylhydrolase. Detection limit for PAF under our experimental 
conditions: 60 pg PAF/ml BAL. Instead, acetylhydrolase activity 
was detected in amounts increasing with the total protein content. 

THE FLOW PATTERN OF SPONTANEOUSLY BREATHING 
PATIENTS WITH ACUTE RESPIRATORY INSUFFICIENCY 

B, Fabry 1, Ch. Haberthiirl, L. Eberhard], D. Zappel, H. Bernhard 2, J. 
Guttmann 2, P. StulzL ]Clinical Physiology, Clinic for Heart and Tho- 
racic Surgery, University Clinics Basel, Switzerland, and 2Experimen- 
tal Anaesthesiology, University Clinics Freiburg i. Br., Germany 

Background: Intubated patients without lung injury or impaired breath- 
ing control normally display an inspiratory peak flow of below 1L/s. 
The aim of our study was to investigate the inspiratory peak flow gen- 
erated by patients with acute respiratory insufficiency (ARI). We had 
to take into account that both an inspiratory pressure support (IPS) and 
the resistance of the endotracheal tube considerably influence the flow 
pattern generated by the patient. 
Patients and methods: To investigate the non-influenced flow pattern 
we developed a new ventilatory mode which automatically compen- 
sates for the flow-dependent resistance of the endotracheal tube (auto- 
matic tube compensation, ATC). Furthermore, the mode maintains a 
constant tracheal pressure in inspiration and expiratio n . Consequently, 
the measured flow pattern exactly corresponds to the flow pattern gen- 
erated by the patient except that the ventilator modified for this mode 
(EVITA, Driiger Liibeck, Germany) was not able to deliver a gas flow 
of more than 2L]s. We have investigated 10 patients with ARI arising 
from different reasons. 
Results: The inspiratory peak flow measured in the ATC-mode was 
1.7L/s _+0.3L/s. The maximal deliverable flow of 2L/s was obtained in 3 
of 10 patients. The figure shows the flow pattern under ATC and IPS in 
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one of these patients. 
Conclusions: Patients with 
ARI display a highly in- 
creased inspiratory peak flow. 
Ventilators used for spontane- 
ous breathing should there- 
fore be able to deliver a gas 
flow of more than 2L/s. 

INTERACTIONS BETWEEN NO AND REACTIVE OXYGEN 
SPECIES: OPPOSITE EFFECTS IN IN VITRO AND IN VIVO 
MODELS. 
Cristol J.P.*, Klouche K., Maggi MF,B6raud J.J, Toreilles J.*, 
Descomps B*. 
Mgtabolic Intensive Care Unit and Biochemistry Department. 
Lapeyronie hospital. 34059 Montpellier France. 

An overproduction of NO and reactive oxygen species (ROS) has 
been demonstratred in septic shock. ROS and nitric oxide (.NO) are 
free radicals which are known to react together leading to 
peroxynitrite anions that can decompose to form nitrogen dioxide 
(NO2) and hydroxyl radical (OH~ Thus, NO has been reported to 
have a dual effect on lipid peroxidation (prooxydant via the 
peroxinitrite or antioxidant via the chelation of ROS). In the present 
study we have investigated in different models the in vitro and in vivo 
action of NO on lipid peroxidation. 

Copper-induced LDL oxidation was used as an in vitro model of 
lipid peroxidation. LDL (100 ~g ApoB/ml) was incubated with 
Cu 2+ (2,5 ~tM) in presence or absence of NO donor (sodium 
nitroprussiate or Glutathione-NO) from 10 to 500 ~M. Oxidation of 
LDL was monitored continuously with conjugated diene formation 
(234 nm) and 4 hydroxy nonenal accumulation (HNE). Exogenous 
NO prevents in a dose dependent maner the progress of Copper- 
induced oxidation. Ischaemia-reperfusion injury (I/R), characterized 
by an overproduction of ROS, is used as an in vivo model. 
Anaesthetized rats were submitted to 1 hour renal isehaemia 
following by 2 hours of reperfusion. Sham operated rats (SOP) 
were used as control. Lipid peroxidation was evaluated by 
measuring the HNE accumulated in rat kidneys in presence or 
absence of L-arginine or D-arginine infusion. L-arginine, but not D- 
arginine, enhances HNE accumulation in I/R but not in SOP (<0.05 
nmol/g tissue in SOP versus 0.6 nmol/g tissue in I/R), showing that 
in this experimental conditions, NO produced from L-arginine, 
enhances the toxicity of ROS. 

This study shows that the pro- or antioxydant effects of NO are 
different in vivo and in vitro and could be driven by environemental 
conditions such as pH, relative concentration of NO and ROS, ferryl 
species...These conditions are impaired in circulatory shock. 

PREDICTING THE NEED FOR NECHANICAL VENTILATION IN 
PATIENTS WITH ACUTELY EXACERBATED CHRONIC OBSTRUCTIVE 
P U L P Y  DISEASE (COPD) 
E.. ChiaoDini, L. Fuso, B. Nardecchia, H. De Rosa, S. 
Basso, S. Sammarro, G. Pag l i a r i ,  R. P i s t e l l i  
Dept. of Resp i r i ra to ry  Physiology - Cathol ic  Un ivers i ty  
Rome, I t a l y  

0b.iectives: Identify the factors associated with the 
need for mechanical ventilation (MY) in 590 pat ients  
(464 males, mean age 67.9 • 10 years) hosp i ta l i zed  from 
1981 to 1990 fo r  an acute exacerbation of COPD. 
Methods:" The diagnostic and therapeutic approach was 
Standardized so tha t  data collected over a 10-year 
period were comparable. A progressive deterioration of 
c l i n i c a l  conditions and/or pulmonary gas exchanges was 
considered as indication fo r  MY. Variables p o t e n t i a l l y  
predicting the need f o r  HV were derived from c l i n i c a l  
and arter ial  gas data, extrapulmonary diseases, use of 
drugs, chest x - ray and ECG abnormal i t ies .  
Results: RV, performed wi th external and/or i n te rna l  
ven t i l a t o r s ,  was necessary in 130 pat ients  (22%). At 
the hospi ta l  admission, PaC02 was higher and pH was 
lower in pat ients  requiring RV (66 • 18 mHg vs 53 • 15 
mBHg, p<0.001; 7.32 • 0.08 vs 7.36 • 0.07, p<0.O01). 
The dichotomic variables signif icantly associated with 
HV were: presence of chronic renal fa i lure (Odds Ratio 
= 1.87; 95% Conf idence I n t e r v a l s  = 0 .92 -3 .77 ) ,  
pulmonary edema on chest x- ray (0R=1.74; 95~I=1.11-  
2.72),  use of d i u re t i cs  (0R=2.91, 95%CI=1.63-5.26), use 
of d i g i t a l i s  (0R=1.78, 95%6I=1.16-2.73), and use of 
an t i -a r rhy tha ics  (0R=1.66, 95%CI=1.08-2.55). Pat ients 
requ i r ing  NV had a higher i n -hosp i ta l  m o r t a l i t y  than 
not ventilated patients (34.6% vs 8.7%, p < 0.001). 
Conclusions: The factors predicting the need f o r  MV in 
COPD pat ients  were the sever i t y  of  hypercapnia and 
resp i ra to ry  ac idosis  at  the time of hosp i ta l  admission, 
and the presence of associated e x t r a p u l a o n a r y  
conditions such as renal and cardiac f a i l u r e .  



COMPLICATIONS IN ACUTE ASTHMA EPISODES 
B.Milenkovie, V.Petrovie, A.Hic, S.Radovanovic 
Institute for Pulmonmy Diseases and TB, Univorsity Clinical C*nter, 
Belgrade, Yugoslavia 

Pneumomediastinum, pneumothorax, ateleetasis and myocardial 
infarction are rarely seen in bronchial asthma. These complications occur 
as a result of  the severe asthma.The aim of  our retrospective study was to 
analyse the complications Seen in acute asthma attacks. 
During the years 1990 through 1994, 244 patients were admitted to 
hospital in acute asthma episode. There were 11 (4,5%) pts with 
complications; mean age of  27 yrs; 6 females (54%). Clinical history, 
ECG and chest r ad iog r~hs  were analysed. 
The mean duration of  bronchial asthma was 14 yrs (range from 2 months 
to 17 yrs), All patients were atopics. There were four ex-smokem and one 
smoker. The worsening o f  asthma symptoms begun two days before the 
admission (range from 1 to 7 days). On ECG all patients had tschycardia. 
Rightward shift of the QRS axis and ST-T changes indicative of right 
ventrieutur strain were found in three pts. These were the transient 
fmdings that improved after curing the acute asthma attack. Non-Q 
myocardial infarction oeeured in one patlent and resulted from the 
hypoxaemia of  asthma. Hyperinf l~ion was the usual finding on the chest 
radiograpk Pneumomediastinum and subcutaneous emphysema were 
apparent in five pts and required no additional treatment Unilateral 
pneumothoraccs were present in two pts and needed eontimous 
intrapleural drainage; one o f  these patienst died in eardiorespiratory 
insufficiency. Ateleetasis o f  r ight upper  lobe was present in one patient. 
It oceured due to inspissated secretions and needed no additional 
treatment All these patients, except one who died, improved on  lreaanent 
with oxygcr~ steroids, beta-two agonists, theophylline and antibiotics. 
In conclusion, complications occur in acute asthma episodes as a result 
of  the severe as thma Mediastir,*l emphysema and atelectasis are not  
serious complications. Pneumothorax and myocardial infarction are very 
serious life-treatening complications and always have to I:m considered in 
taat i~ts  with sev~ asthma. 
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NON INVASIVE PRESSURE SUPPORT VENTILATION BY NASAL 
MASK IN PATIENTS WITH HEMATOLOGIC MALIGNANCIES 

COMPLICATED BY ACUTE RESPIRATORY FAILURE. 
P. Marino, G, fQ%~J, A. Coqliati, D. Dell'UtrJ, G. Rosa 
Dept. of Anesthesioloqy and Intensive Care. University 
of Rome "La Sapienza". Italy 

O b j e c t i ! e :  E v a l u a t e  t h e  t r e a t m e n t  w i t h  P r e s s u r e  S u p p o r t  
Ventilation by nasal mask in a group of patients 
alfected by hematologic malignancies complicated by 
acute respiratory failure. 
Design: Prospective study 
Setting: Hematologic and General I.C.U., University of 
Rome "La Sapienza". 
Patient.s: 13 consecutive critical patients affected by 
hematologic malignancies, complicated by acute 
r e s p i r a t o r y  t a i l u r e  o f  p a r e n c h y m a l  origin 
M e t h o d s :  D e l i v e r i n g  PgV v i a  n a s a l  mask by  means  o f  a 
s m a l l  v e n t i l a t o r  (BiPAP, R e s p i r o n i c s ,  Ugh) instead o f  
c o n v e n t i o n a l  m e c h a n i c a l  v e n t i l a t i o n ,  we e v a l u a t e d  
e f f e c t s  on b l o o d  g a s e s ,  r e s p i r a t o r y  r a t e  and  
hemodynamics  a l o n g  w i t h  t o l e r a n c e  and  c o m p l i c a t i o n s .  
Main r e s u l t s :  l l  o u t  o f  13 p a t i e n t s  showed a s i q n i I i c a n t  
i m p r o v e m e n t  o f  b l o o d  g a s e s  a n d  r e s p i r a t o r y  r a t e  w i t h i n  
t h e  f i r s t  24 h o u r s  o t  t r e a t m e n t .  I n  d e t a i l s  P a 0 2 ,  
P a O 2 / F i 0 2  r a t i o  a n d  S a t 0 2  s i q n i f i c a n t l y  i m p r o v e d  a f t e r  
1 h o u r  o f  n o n - i n v a s i v e  t r e a t m e n t  {45• vs  90 •  92• 
vs  176•  81• vs  95• r e s p e c t i v e l y }  and  c o n t i n u e d  t o  
i m p r o v e  i n  t h e  f o l l o w i n g  24 h o u r s  ( p < O . O 1 ) . F i v e  p a t i e n t s  
d i e d  i n  t h e  I . C . U .  f o l l o w i n g  c o m p l i c a t i o n s  i n d e p e n d e n t  
f rom r e s p i r a t o r y  t a i l u r e .  
Conclusion: Non invasive PSV by n a s a l  mask may represent 
a valuable choice for the treatment of respiratory 
failure of parenchymal origin in hematologic patients. 

ASSESMENT AND MANAGEMENT OF NEAR-FATAL ASTHMA 
V.Petrovie, B.Milenkovic, S.Radovanovic, A.nie, N.Mujovie 
Institute of  Pulmonary Diseases, University Clinical Center, 
Belgrade, Yugoslavia 

Acute bronchial asthmatic episodes represent one of  the most common 
respiratory mnergendes, Its maximmum expression "status asthmatiens" is one 
entity of  low incidence, still it is a risk to the physical integrity of  the patient. 
During 1993 a total of  52 patients with diagnosis of status asthmabcas were 
hospitalized. Out of these palients six had a near-fatsl asthma and they were 
subjected to a complex examination. Near-fatal asthma was defined as either 
respiratory arrest or acute asttuua with PaCO2 greater than 6,7 kPa and/or an 
altered state of consciousness. Mean age was 56,2-d:16,2 yrs, four male and two 
female sex. At presentation two patients suffered from coma, others were 
confused. They exh'bited severe dystmoes, diffieul~ speaking, used accessory 
muscles of  respiration, increased whee~tg while two cases had silent chest on 
auscultation. Cyanosis indicated a very severe asthma attack in all six patients. 
Mean respiratory rate was 28~4/min and puts rate 118.d: 12 bts/imn. Arterial blood 
gases revealed a PaO2 o f  6,95~1,33 kPa, PaCO2 of 7,87• kPa and pH of 
7,274-+-0,132. ARea- careful evaluation they received conventional therapy 
(immediately continuous oxygen, impelled nebulization with high doses of beta- 
two agonists and ipmtropium bromide, intmvanous st~oids and theophylline). In 
two eases signs and symptoms of  deteriorating airflow and respiratory muscle 
fatigue determined the need for mechanical ventilation. Out of six near-fatal 
attacks aggressive lrealanent was suscessfull in four patients and fatal in two 
eases. One patient admittcxl in coma died in severe hypoxae~a  upon one hour 
and one mechanicaly ventilated died from cardiac arrhythmia. Life-threatening 
attacks in asthmatics in our group developed gradual worsening despite neatment 
which r symptoms in most other patients. One patient had "brittle 
asthma", other long-standing acute episodes Ireated with systemic steroids. 
Conclusions: Idantitiechon of fatality prone subjects may lead to fttrther 
Muetion of  seveze episodes. Respiratory affest and coma upon admission, 
severe dyspnoca with silent chest on ausouhation, oyanusis and use of accessory 
muscles of respiration constitute the basic cfinieal picture. Hypoxasmia must be 
immediately eon'ected.The patients and physicians should be able to assess the 
severity of  asthma, a major factor in near-fatal and fatal asthma attacks. 

RELATIONSHIPS BETWEEN ADULT RESPIRATORY DISTRESS 
SYNDROME AND PULMONARY OR SYSTEMIC LESIONS 
FJ AviIa; N Masnou: P Rodriguez; R Cahizares; A Ricart ; S Zapaterfa;ML Carri6; J 
Amador and JM Cavanilles. Intensive Care Service Bellvitge Hospital Barcelona 
Spain 

Objectives :Our purpose was to asses if the evolution of patients with a adult 
respiratory distress syndrome (ARDS) ,shows any relation to the pulmonary or 
systemic origin of the disease and whether or not there were differences in the 
frequency of the syndrome in both groups. 
Methods : Randomized prospective study in multidisciplinary ICU. One hundred 
and sixteen patients with a high risk developing ARDS were distributed into two 
groups. One was named systemic origin group(SO) and the other pulmonary origth 
group (PO).AI1 patients only showed one cause (pulmonary or systemic) with 
potential risk of ARDS.The patient's hemodynamic and respiratory status was 
evaluated every 6 hours the first day and every 12 hours the second and third day. At 
the end of 72 hours the patients were diagnosed as ARDS or non-ARDS. 
Measurements and Main Results : Of the total 116 patients, 57 were finally 
included in the SO group and 59 in the PO group.Patients in SO group and PO group 
had comparable ages (p<.01).PEEP in both groups was comparable (=.06) at the 
mmnent of admission to the study. There were no statistically significant differences 
for Cardiac Index and Systemic Vascular Resistances. The Pulmonary Vascular 
Resistances (PVR) showed significant differences at 48 h.(p<.05) and 72 h. 
(p<.03).The oxygen comsumption (VO) in patients of the SO group showed 
statistically significant differences at 48 h. (p<.05) with respect to initial 
values.Fifteen cases of ARDS (26.3%) in the SO group and twenty five cases (42.3%) 
in the PO group were identified. The time of onset of ARDS was 35_+ 14 hours in the 
SO group and 11 + 4 b hours in the PO group.The final outcome was very similar th 
both groups : mortality of 36% in the SO group versus 37% in the PC group. 
Conclusions : The pathogenesis of ARDS depends on whether the lesion is 
originated at or outside the lung. 
The PO group showed a sborter thne of onset of ARDS, a faster and more severe 
increase of pulmonary shunt and a higher percentage of patients developing ARDS 
compared with patients of the SO group.The SO group showed a higher and faster 
increase in puhnonary resitances tbat PO group and a decrease th oxygen 
comsumption earlier and more severe than in the PO group. These data thus seem to 
show that there could be two mechanisms involved in the genesis of ARDS depending 
on the cause. The fact that the ARDS genesis is shorter in the cases of pulmonary 
etiology with faster impairment of pulmonary shunt, and a slower increase in 
pulmonary resistances in this pulmonary group, would indicate that the underlying 
mechanisms responsible for the hypoxemia are different to those which thitiate the 
increase in pulmonary resistances. Finally, the exclusive inapairinent of oxygen 
consumption, which appears earlier than the onset of ARDS in the systemic origth 
group, could show the generalized character of the process in this group. 
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ALVEOLAR RECRUITMENT AND PULMONARY VASODILATION 

INDUCED BY INHALED NITRIC OXIDE 

D'Andrea L., Borelli M., Manetti B. Sparacino ME., 
Vascotto E. Verwei 3 M. 
Inst. of Anesth. and Intensive Care- Univ. of Milan- 
SGH Monza - Italy 

The aim of the study was to evaluate how the 
application of PEEP potentiates hemodynamic and gas 
exchanges variations induced by inhaled NO. 

In 9 ARDS patients (Murray=3.1• under volume 

controlled ventilation we performed an inhaled NO 

test~ i0 and 20 ppm were delivered through a 

nebulizer (Serve nebulizer 945, Siemens Elema) during 
the inspiratory time, at clinical level of PEEP. In 3 

patients PaO2 didn't change significantly (<3%) after 

the inhalation trial (average PaO2 without NO= 62mmHg; 
average PaO2 with NO=60 mmHg). 6 patients showed a 

PaO2 increase of almost 30% and were enrolled in the 

study. 

2 different levels of PEEP were chosen for each 
Patient: LowPEEP (5 cmH20 below clinical PEEP) and 

HighPEEP (2 cmH20 above clinical PEEP). 4 randomized 

steps were applied: I)LowPEEP (5.0 • 3.7 cmH20) 
without NO inhalation (NOoff); 2)LowPEEP with NO 

inhalation (NOon) at the previously selected (I0 or 
20 ppm) concentration; 3) HighPEEP (11.3 • 3.2 cmH20) 

and NOoff; 4) HighPEEP and NOon. 

RESULTS: LowPEEP HighPEEP 

NOoff NOon NOoff NOon 

Va/Qt 49.7• 8.3 45.3• 8.3** 44.8• 6.4## 35.8• 7.05 
PaO2 87.2• 120.2• 102.5• 175.8• 
HbO2a 91.1• 5.2 94.0• 2.8** 94.5• 2.3## 96.7• 0.8 

PAP 33.0• 8.9 26.8• 5.4** 32.7• 9.1 27.5• 5.5 

HbO2a = arterial saturation 
2X2 factorial analysis: ** = p<O.Ol NOon vs. NOoff; 

HighPEEP vs. LowPEEP # = p<0.05 and ## = p<O.01; 

Interaction NO-PEEP $ = p=0.05. 
In conclusion, alveolar recruitment induced by 

HighPEEP levels seems to enhance Va/Qt improvement due 

to inhaled NO. 

EFFECTS OF INHALED PROSTACYCLIN ON PULMONARY 
HAEMODYNAMICS AND GAS EXCHANGE 

I.Rovira, E. Zavala, N. Fdbregas, M. Basora, J. Visa" 
Surgical Intensive Care Unit, Departments of Anesthesia 
and Surgery', Hospital Clinic, Barcelona Medical School, 
Barcelona, SPAIN. 

P e r f u s i o n  of p r o s t a c y c l i n  (PGI2) to  t r e a t  p u l m o n a r y  
h y p e r t e n s i o n  in  a d u l t  r e s p i r a t o r y  d i s t r e s s  s y n d r o m e  
(ARDS) wor se  p u l m o n a r y  ga s  e x c h a n g e  d u e  to a marked  
impa i rement  of  v e n t i l a t i o n / p e r f u s i o n  mismatch .  Recen t ly  h a s  
b e e n  s h o w n  t h a t  i f  p r o s t a c y c l i n  is  g i v e n  b y  ae roso l  i n s t e a d  
of i n t r a v e n o u s  t h e  n e t  e f f ec t  is  a n  i m p r o v e m e n t  of  a r t e r i a l  
o x i g e n a t i o n  d u e  to a r e d i s t r i b u t i o n  of blood flow to well 
ven t i l a t ed  a r e a s .  
Ob jec t i ve s :  To a s s e s  t h e  e f f ec t s  of  i nha l ed  p r o a t a c y c l i n  on 
p u l m o n a r y  h a e m o d y n a m i c s  a n d  ga s  e x c h a n g e  in  p a t i e n t s  
wi th  s e v e r e  ARDS.  
Methods  : Two p a t i e n t s  wi th  s e v e r e  ARDS ( M u r r a y  Score  >3) 
r e c i v e d  i n h a l e d  PGI 2 a t  15-20 n g . k g . m i n  "1 u s i n g  an  
u l t r a s o n i c  n e b u l i z e r .  Haemodynamic  m e a s u r e m e n t s ,  a r t e r i a l  
a n d  mixed  v e n o u s  blood g a s  a n a l y s i s  were  p e r f o r m e d  b e fo r e  
a n d  a f t e r  30 rain of  PGI i nha l a t i on .  
R e s u l t s :  S h o r t - t e r r o  P~I  2 inha la t ion  i m p r o v e d  p u l m o n a r y  
g -~  e - ' ~ h a n g e  in  b o t h  p a t i e n t s .  Ar t e r i a l  o x y g e n  pa r t i a l  
p r e s s u r e  (PaO2) i n c r e a s e d  f rom 101 to 166 mmHg in  p a t i en t  
1 a n d  f rom 87 to 108 in  p a t i e n t  2, t h e  ra t io  PaO to t h e  
f r a c t i o n  of  i n s p i r e d  o x y g e n  i n c r e a s e d  f rom 1262 to 207 
( p a t i e n t  1) a n d  f rom 124 to 154 (pa t i en t  2) .  Venous  
a d m i x t u r e  d e c r e a s e d  f rom 36% to 29% a n d  f rom 34% to 27% in  
p a t i e n t  1 a n d  2 r e s p e c t i v e l y .  Mean p u l m o n a r y  a r t e r y  
p r e s s u r e  d e c r e a s e d  s l i g h t l y  f rom 25 to 23 mmHg in  p a t i e n t  
1 a n d  f rom 41 to 37 mmHg in  p a t i e n t  2. No e f f e c t s  on 
s y s t e m i c  h a e m o d y n a m i c s  were  o b s e r v e d  in a n y  p a t i e n t .  
C o n c l u s i o n s :  PGI 2 inha la t ion  i m p r o v e s  g a s  e x c h a n g e  a n d  
p r o d u c e s  s e l ec t i ve  p u l m o n a r y  vaaod i la t ion ,  t h u s  c an  be  an  
a l t e r n a t i v e  t h e r a p y  for  t h e  t r e a t m e n t  of  p u l m o n a r y  
h y p e r t e n s i o n  a n d  h y p e x e m i a  in  p a t i e n t s  wi th  s e v e r e  
r e s p i r a t o r y  f a l l lu re .  

COST EFFECTIVENESS OF INTENSIVE CARE OF PATIENTS 
WITH SEVERE AROS 

A. Uusaro M.D., J. Takala M.D., Ph.D. 
Critical Care Research Program. Dept. of Intensive Care. Kuopio 
University Hospital. Kuopio," Finland. 
Objectives: To evaluate the cost effectiveness of intensive care of 
patients with severe ARDS. 
Methods: We treated 67 ARDS-patients (age 41 yr (16-75) mean, range) 
during 1991-94. The lowest PaO2/FiO2-ratio was 74 (29-140), the worst 
Murray score 3.0 (2.3-4.0), ICU-stay 41 (1-121) days and hospital 
mortality 40%. The costs of intensive care were calculated according to 
intensivity of patient care as assessed by TISS-scoring (Therapeutic 
Intervention Scoring System). The more intensive the care, the higher 
are the costs. Costs per year of life saved (=life-year" in US $) were 
compaired by other medical treatments (1-4). It is assumed that the 
mean expected length of remaining life in ARDS-survivors after 
intensive care is 25 years. 
Results: 

Treatment life-year ($) 
' Bone marrow transplantation (acute leukemia) 65 000 

Lowering cholesterol using Iovastatin 51 000 
Treating hypertension using nifedipine 32 900 

Heart transplantation 28 000 
Intensive care of ARDS-patients 3300 

Conclusions: Intensive care of patients with severe ARDS is highly 
more cost-effective as compared with many other routinely used medical 
treatment strategies, The usually good recovery and the reasonable 
quality of life in survivors justifies investments to care of these patients 
(5). 
References: 1) Welch H et al. Cost effectiveness of bone marrow 
transplantation in acute nonlymphocytic leukemia. N Engl J Med 
1989;321:807-12.2) Goldman Let al. Cost and health implications of 
cholesterol lowering. Circulation 1992;85:1960-1968.3) Evans RW. 
Cost-effectiveness analysis of transplantation. Surg Clin North Am 
1986;66:603-16.4) Edelson JT, Long-term cost-effectiveness of various 
initial monotherapies for mild to moderate hypertension. JAMA 
1990;263:408-413.5) Uusaro Aet  al. Quality of life after severe ARDS. 
Am J Resp Crit Care Meal 1995;April (Supplement). 

-CORRELATION BETWEEN TWO METHODS OE MEASURING 
EXTRAVASCULAR LUNG WATER (EVLW) IN PIGS. 
Colmenero Ruiz M., Fernarldez Mondejar E. Fernandez Sacristan M.A., 
Castillo Lorente E., Ruiz Bailen M.,Vazque~ Mata G.. 
ICU; HOSPITAL VIRGEN DE LAS NIEVES. GRANADA. ESPANA. 

Obiective: To compare two different methods to measure extravascular lung 
water (EVLW) in normal and pathologic lungs of pigs, 
M~erial and Methods: We measure EVLW by two methods in fifteen 
adolescent pigs (weighing over 30 kg), three with normal longs and twelve 
with pathologic longs (pulmonary edema induced by intravenous injection of. 
0,1 ml/kg of oleic acid). The two methods were:- Method I: Double 
Dilution (clod + indocyanin) (Pulsion Cold system) - Method 2: Gravimetric. 
(Hemoglobin content). 

The comparison was made by linear regression analyses 
Results: 

~ 

o 

~ - 10, / ~ N  
ormal Lung 

o 

DOUBLE I~LUTION METHOD {ML~G) 

R = 0.9266 P < 0.001 

There is a close correlation between these two methods of 
measuring EVLW. However there is an underestimation of 38.5 % in this kind 
of pulmonary edema ( oleie acid induced ) with the double dilution method. 
Although the size of the sample is small, in normal lungs there appear not to 
be this underestimation. 



DECREASE OF EXTRAVASCULAR LUNG WATER (EVLW) and 
INCREASE OF LYMPHATIC DRAINAGE (LD) AFTER PEEP 
APPLICATION IN HYDROSTATIC PULMONARY EDEMA (HPE). 
E. Fernande= Mond6Jer, G Vazquez Mate, A. Bayona, I. 
Navarrete Sanchez, R. Rivers, E. Cantillo, F.Cantalejo. 
ICU, Hospital Virqen de fan Hieves. Granada, Espafla. 

The effect of PEEP on EVLW has been studied with 
contradictory results, probably as a consequence oft 
differences in methods of measuring EVLW, variations in 
the type and severity of lung injury, and different 
timings of PEEP application. Objective= 1) to analyse 
the effect of different levels of PEEP (0, 10 and 
20omH20) on EVLW during HPE; 2) to establish whether 
increases in intrathoracic pressure due to high PEEP 
levels can obstruct lymphatic drainage. 
Material and Methodet HPE was provoked in 3 groups of 
dogs by inflating a Foley catheter in left auricular to 
a pressure of 24-26 r~uHg. PEEP levels of 0, i0 or 20 
m~Hg were applied. 
Resultst 
~ I l m  (1s 0 30 60 90 120 
elton~ Z (= - 6) 
PeEP ( olSaO ) O 0 0 0 20 
InrLw (m.7./kg ) 8.5+21 $ 15.2+6,  3 18.3+5.  t 22. I •  1 3 . 9 + t . g  
LID ( a t / k g )  1.6+0.  s a.  5+0. ? a.  2•  2.  e+_o. 7 3 .6+6 .1  
ultotn D Zl (n = 7) 
PIImP (osllaO) o o lO 1o o 
E' , rLe(a&l /kg)  B . 1 •  1 5 . 3 + 3 . ?  1 3 . 6 + 2 . 5  2 2 . 7 •  1 7 . 6 + 5  
�9 ,, ( a t / h ~ )  L9+1.1 ~ .6 •  s.9~_2.3 s •  t . 2 t ~ s  
el• IZZ (a - 5 )  
PEIm (�9 0 0 20 20 o 

( ' -1 /kg I 8 .6 •  16.6•  l t .  t + $ . 9  l t . 7 •  7 23 ,4 •  
( I t l / k g )  1 .5+0 .8  2 . 6 + o . e  &.7+2.? 4 .2+2 .1  3 .8 •  

(i): Statistically significant differences between 
group I and group II and III 
(2)= Statistically signifieant differences between 
group II and group I. 
Concluslonst 1) The application of PEEP levels of 
between 10 and 20 cmH=O limits the increase of 
extravancular lung water in cases of hydrostatic 
pulmonary edema. 2) PEEP of 10 cmH20 increase the 
lymphatic flow through the thoracic duct. 

EFFECT OF THREE DIFFERENT VENTILATORY STRATEGIES ON 
EXTRAVASCULAR LUNG WATER IN AN EXPERIMMAL MODEL 
OF PULMONARY EDEMA 
Colmenero Ruiz M , Fernandez Mondejar E ,  Fernandez Sacrisffm M.A. 
Rivers Fernandez R, Guerrero Lopes F, Cast• Lorente E. ICU, 
Hospital Virgen de las Nieves. Granada, Espnfia. 

Objective: To assess the effect on extravascular lung water (EVLW) of the application 
of PEEP and the reduction of Vt in an oleic acid pulmonary edema model in pigs, 
using three ventila~ary strategies. 
Material and Methods: Twelve adolescent pigs (weighing over 30 kg) were 
randomly divided in three gmups immediately alter infusing via a central vein 0.1 
ml/kg of oleic acid to produce a permeability pulmonary edema. 
The ventilatory parameters for each group were as follows: 
GROUP I (n=4) : Vt: 10-15 ml/kg; ZEEP. 
GROUP 2:(n=4) : Vt: 10-15 ml/kg; PEEP: 10 cm H20. 
GROUP 3:(n=4) : Vt: 5-10 ml/kg; PEEP: 10 emil20. (Resulting in permissive 
hypereapnla) 

After a four-hour period of ventilation the animals were killed and the lungs 
excised to calculate gravimetrically the extravascular lung water using a standardized 
procedure ( hemoglobin content method ). 
Results: 

I l l  EVLW (ml/kg) 

GROUP I GROUP II GROUP 91 
Discussion: In our experimental model (with large animals and ventilatory parameters 
similar to those used in clinical practice) PEEP produces a reduction of EVLW that is 
even greater by diminishing tidal volumes in the range that produce hyperca 
pnia. If we consider EVLW as an indirect measure of ventilator induced lung injury, 
our results can have important clinical implications. 
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PHYSIOLOGIC EFFECTS OF POSITIVE END-EXPIRATORY 
PRESSURE (PEEP) IN POSTOPERATIVE SEDATED- 
PARALYZED MORBIDLY OBESE PATIENTS 

P. Pelosi, A. Norsa, M. Croci, P. Vicardi, A. Pedoto, L. Gait•177 

Ist. Anestesia e Rianimazione, Universit~ di Milano, Ospedale Maggiore 
IRCCS, Italy. 

Obiective: In the postoperative period, maintenance of adeguate arterial 
oxygen tension is a major problem in morbidly obese patients probably 
because of a large reduction in functional residual capacity (FRC). The aim 
of this study was to evaluate the effects of PEEP on respiratory mechamcs 
and gas exchange in this kind of patients. 

Methods: In nine postoperative mechanically ventilated morbidly obese 
patients (BMI>40 kg/m 2) we partitioned the total respiratory system 
mechanics into its lung (1) and chest wall (w) components using the airway 
occlusion technique associated with the esophageal balloon, during constant 
flow inflation (JAP 1989; 67: 2556). At three different levels of PEEP (0, 5, 
10 cmH20 ) we measured: compliance (Cst), airway (Rim) and "additional" 
(DR) resistance, FRC and gas exchange. Tidal volume (0.66• 1), 
inspiratory flow (0.46• l/s) and inspired oxygen fraction (100%)were 
maintained constant during the protocol. 

Results: Data are presented as mean • SD. 
PEEP 0 PEEP 5 PEEP 10 

Cst,! (ml/cmH20) 67.8+34.1 78.1• 95.6:t:35.2 # 
Cst,w (ml/cmH20) 120.8:=57.5 114.8• 146.0• , 
Rint,l (cmH20/l/s) 8.2• 6.0--2.4 4.6• # 

DR,! (cmH20/l/s) 3.1• 2.9• 2.5• 

DR,w (cmH20/l/s) 1.5• 1.5• 0.9:=0.9 
PaO2/PAO 2 0.36• 0.39• 0.42• # 

PaCO2 (mmHg) 41.8• 41.3• 40.9--5.0 

FRC (1) 0.6• 0.8• 1.0• # 

ANOVA: # p<0.01; * p<0.05 

Conclusion: In postoperative morbidly obese patients PEEP, increasing 
FRC, has benefical effects on lung and chest wall mechanics, as well as on 
arterial oxygenation. 

TIlE USE OF PRONE POSITION IN THE TREATMENT OF ACUTE 
RESPIRATORY FAILURE (ARF): A RETROSPECTIVE ANALYSIS 

M.Savioli,D.Codazzi,DMascheroni,S.Crotti,G.Ronzoni,M.Langer, L.Gattinoni. 
Istituto di Anestesia e Rianimazione, IRCCS, Osp.Maggiore - Milano - Italia 

Obiectives. To describe the use of prone position in our ICU we analyzed the 
clinical records of all patients admitted in 1993-94, selecting adult patients with 
ARF defined as: intubation and PaO2/FiO2<250 mmHg plus an FIO2>0.5 or 
PEEP>5 cm I120. 
Results. 146 patients met the ARF criteria: 40 of them (27.4%) underwent prone 
positioning (P+). Prone position use began in the early phase of ARF (3.5• 
days from the beginning, range 1- 32, median 2).25 out of 40 P+ pts were treated 
with controlled ventilation (CPPV or PCV), while 14 were on assisted 
ventilation (SIMV+PS) and 1 on spontaneous breathing (CPAP). Only 2 pts 
were awake when turned prone, while 11 pts required adjuncts of sedation to 
tolerate the change of position. The duration of prone positioning was variable 
(average lenght 4.7• h, range 0.5-12 h). Only minor side effects were 
observed (eyelids and facial edema, chest and facial pressure bruises). 
We consider responders (R+) those patients presenting at least 12.5 mmHg 
increase in PaO2/FiO2:35/40 patients (87.5 %.) were responders when first 
pruned. The PaO2/FiO 2 changes induced by prone position are reported in the 
figure. PaO2/FiO 2 increased when patients were pruned (*p<0.001) and 
remained higher than baseline values when returning supine(*p<0.001). PaCO 2 
remained unchanged. Prone positioning was used at least twice in 21/40 (52.5%) 

patients: 2 of the initial 

i ~ ]  q - i l  ~ non responder (R-) ~ =0 became R+, while 4 R+ pts 
became R-. The patients in 
which prone position was 
not used (106) had less 
severe ARF than pruned 
pts. (PaO2/FiO2 = 165• 
vs 146:=55, paNS; PEEP 

SUPINE1 P R O N E  SUPINE2 5• vs 7• cm H20 
p<0.001). 

Conclusions. This retrospective analysis confirms that prone positioning 
improves oxTgenation in the majorib' of ARF patients. Altough we have no 
available criteria to discriminate in advance R+ from R- pts, we now routinely 
consider the use of prone position in the treatment of severe ARF. 
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EFFECTS OF I N H A L E D  NIT R IC  OXIDE (NO) ON 
HEMODYNAMICS AND GAS EXCHANGE IN ARDS. 
Palo A, Otivei M*, Galbusera C, Veronesi R, Sala Gallini G, Zanierato 
M, Iotti G, Braschi A.Servizio Anest. e Rianim. I, *Laboratorio 
Biotecnologie e Tecnologie Biomediche IRCCS S. Matteo, Pavia, Italy 

Inhaled NO can improve arterial oxygenation and reduce pulmonary 
hypertension in ARDS patients; little information is, however, 
available about the dose-response curves. Methods  Seven ARDS 
patients (LIS 2.7+.5) submitted to mechanical ventilation randomly 
received 8 inhaled NO doses in increasing or decreasing sequence: 
0.5, 1, 5, 10, 20, 50 and 100 ppm. Reference measurements were 
obtained before and after the entire period of NO inhalation. 
Hemodynamic parameters and blood gases were measured after 25 
min in each condition. CMV was administered under sedation and 
paralysis, with constant ventilation, PEEP (lOL-_2 cmH20) and F i t 2  
(.56+.14). The changes in Vt and F i t 2  due to the NO (1000 ppm in 
N2) injection in the ventilator external circuit were compensated for. 
R e s u l t s  a n d  c o n c l u s i o n s  (mean+sd, ANOVA) Q'va/Q': venous 
admixture; PAPm: mean pulmonary artery pressure; APm: mean 
systemic arterial xessure; CO: cardiac oul ,ut. 

ppm PaO2 mmHg Q'va/Q' ~ PaCe2 mmHg PAPm mmHg CO l/mln APm mmHg 
0 st~ 80+13 28+11 50-2-14 38+7 6--+2 71+24 

/ 

0.~ 97-+19 25-+13 49+16 35• 6-+2 74_+28 
1 107_+13 22-+8 49-+]3 34-+7 6-+2 75_+23 
5 114-+19 20-+8 49-+12 32_+7 6_+I 73_+20 
10 119-+13 20L-_8 49-+12 32-+6 6+1 80-+27 
20 123-+21 20• 49-+13 32-+6 6_+1 75-+22 
50 122-+18 20!6 49-+13 31+6 6-+2 72_+20 
100 125-+23 21-+6 48-+12 32-+6 6-+I 74_+21 
0 en~ 88-+18 26-+12 50-+14 38-+7 6-+2 75-+22 
P .0001 .0001 .82 .0001 .68 .34 

The dose of 0.5 ppm, ineffective on PAPm, significantly improved 
oxygenation. The increase of P a t 2  and the decrease of Q'va/Q' and 
PAPm were nearly maximal at 5-10 ppm. No deterioration of arterial 
oxygenation was observed at NO doses as high as 100 ppm. CO2 
exchange  was not  inf luenced by NO inhalation. Sys temic  
hemodynamic variables did not change throughout the study. These 
results suggest that a concentration around 10 ppm is adequate for 
obtaining m a x i m u m  effects  on hypoxemia  and pulmonary  
hypertension in patients with ARDS. 

NITRIC OXIDE (NO) 1N THE AIRWAYS OF HEALTHY SMOKERS 
AND NON-SMOKERS 

C.Munch, A.Donati, G.Mancinelli, C.Giovannini, P.Pietropaoli 
Institute of Medical and Surgical Emergencies, University of Ancona Italy 

(Chairman Prof.P.Pietropaoli) 

Low-dose inhaled nitric oxide (NO) induces redistribution of 
pulmonary perfusion in patients with severe ARDS and causes 
improvement of oxygenation [1]. However, addition of exogenous low- 
dose NO in the inspiratory gas mixture might be only a replacement of 
missing atmospheric NO (2-130 ppb) in hospital central-supplied medical 
air. [2] 

We have realised nitric oxide measurements in ten healthy volunteers, 
(4 smokers and 6 non-smokers) breathing with a mouthpiece and occluded 
nostrils through a ventilator circuit, with separation of inhaled and exhaled 
gases by a valve. 

N O  concentration was measured with a double-chamber 
chemiluminometer (Environnement SA, France) and with charcoal/silicate 
purified compressed air. There was no nitric oxide detectable in the 
inspirat0ry limb of the ventilator. Unfiltered central supply medical air 
contained :20 - 50 ppb of NO and 10 - 30 ppb of NO2, whereas central 
supplied oxygen was NO/NO 2 free. 

Samples were taken after equilibration periods of 5 minutes, with 
increasing Fi t2  levels of 0.21, 0.50 and 1.0 for subsequent 5 minutes 
periods; paired values were recorded every 30 s. The mean NO value was 
4.57 ppb (SD 2.51) and n o significant differences were found for different 
F i t2  levels both in smokers and non-smokers. 

These data suggest that the NO concentration of pulmonary origin in 
the exhaled air of' healthy volunteers is probably lower than that reported 
by other Authors [2] and that, previously reported, differences between 
smokers and non-smokers are not always striking [3]. We suggest the use 
of activated charcoal/silicate filters for clinical trials in order to achieve 
standard conditions. 

[1] Circulation 1991; 83: 2038-47; [2] The Lancet 1994; 343:518-19 
[3] The Lancet 1994; 343:146-47 

IMMEDIATE EFFICACITY AND TOLERANCE OF 5 AND 10 
mg NEBULIZED SALBUTAMOL IN ADULT PATIENTS 
WITH ACUTE SEVERE ASTHMA. 
S.Nouira; R.Boujdaria; S.Margtdi; F.Abroug; S.Bouchoucha. 
Service de Rdanimation Polyvalente. CHU Monastir. 

Objective: To c o m p a r e  e f f i c a c y  and safety o f  two doses of  
salbutamol. 
M e t h o d s :  Sixteen adults who had severe  a c u t e  a ~ h m a  w e r e  
randomly assigned t o  r e c e i v e  either 10rag (n=9) or 5rag (n=7) o f  
nebulized sulbutamol. Both groups were similar with respect to 
age,  durat ion  of  a~hma, duration o f  attack before arrival at the 
hospital and severity o f  a~hma according to baseline 
measurements (table). Evaluation was p e r f o r m e d  30 ,  60, and 1 2 0  
rain after the start o f  nebulization. 
Results: Compared with 10mg regimen, 5mg regimen resulted in 
the same improvement in peak-flow and Fischl index (figure). The 
changes in heart rate, respiratory rate and p a c e 2  did not differ 
significantly between both groups. The incidence o f  side effects, 
which inc luded  t r e m o r ,  palpi tat ions ,  cardiac  arrythmlas and o t h e r  
symptoms, was not sJ~ificanfly different in the two populations. 

salbutamol salbutamo! - - �9 - .PF (s_s) 
5m~ lOm~ ~ | " - �9 D - .PrlSm) ---]-6 

age Ors) 46:1:21 40:t:17 S x 

peak-flow 13g~:65 105"46 ~ I " ~  O FisdaltSl0) _ :~4 ~  
O/re.) . ~ I . . . ~ a  =. 
heart rate 110.19 118.11 ,'r . -  o . . - -  o ~,Iso =t..-" . .Ea ..... ~'-------~2- 
0~/mn) | T _ . , ' " ~ , ,  u. 

30-a:3 33,4 ~400q~" ~ 1  r~plloatel'y 
rate(dmu) 5 0 [  ~ ~  t t (mm) ,0 Flsehl Index 4.$+1.6 5,0.7 
PaCe2 ~,tPo) 5.8.1.5 5.8.0.8 o 3o 60 120 

Conclusion:The results o f  this study suggest that nebulization o f  
10ng o f  salbutamol is not more effective than 5rag in the initial 
treatment o f  acute severe asthma in adult patients. 

PLASMAPHERESIS IN TREATMENT OF PATIENTS 

WITH BRONCHIAL ASTHMA 

A.Poliak,A.Gorbanev 

Medical institute,Rostov-on-Don,Russia 

Pl~smapheresis has been conducted in ~{7, 

patients with severe duration of infectious 

allergic bronchial asthma on the background 

of initial secondary immunologic insufficien- 

cy,characterized by the decrease of the con- 

tents and functional activity of T-lymphoey- 

tes. T-supressors in particular in combina- 

tion with B-Link immunity activation. The cli- 

nical affect has been reached in 85 patients 

(66,9% of cases) and been expressed in the 

decrease of the number of bronchospasmatic 

attacks and in 63% of hatients ( 49,6%of caa 

ses)-by their absense during 7-11 months. All 

this resulted in the decrease twice of the me~ 

dical therapy volume including hormonal thera- 

py. The growth of the starting supressive acti- 

vity of T-lymphocytes in the reaction of blas 

tic transformation the normalization of relati 

onship between the immunoregulative cells can 

be used as the immune plasmapheresis efficien~ 

cy criteria. The results of the researh work 

allow to come to the conclusion that the use 

of the plasmapheresis in patients with bron- 

chial asthma favourably influences the clini- 

cal state of the immunocorrective effect. 



P R O G N O S T I C  F A C T O R S  O F  N E U T R O P E N I C  
PATIENTS AT THE ENTRY TO ICU. F.Blot, B.Escudier  
*M.Gui~uet.  S.Antoun,  B.Leclerco. G.Nitenber~. Service de 
r6animatJon, Institut Gustave Roussy, Villejuif; *INSERM U.263, 
C.H.U. Saint-Antoine, Paris. 
The prognostic factors of neutropenic patients admitted to the ICU 
remain poorly known. The aim of this study was to determine the 
respective weight of underlying malignancy and organ system 
failures on the outcome of these patients. 
Patients and methods:  The charts of 107 neutropenic patients 
(WBC < 1000/mm 3 and/or PMN < 500/ram3), admitted to the ICU 
between 1986 and 1990, were retrospectively reviewed. The 
characteristics of the neoplastic disease (h~emopathy or solid tumor, 
tumoral evolution, duration of cancer disease and of neutropenia), 
the Mac Cabe's  score, the organ system (respiratory,  
hemodynamic, renal, neurologic, hepatic) failures and the severity 
scores (SAPS, SAPS II ,OSF) were registred within the 1 st day in 
the ICU. When discharged from the ICU, the patients were 
classified as alive or dead. 
Results:  Fifty-seven patients (53.3%) had a h~ematologic 
malignancy, and 50 (46.7%) a solid tumor. Fifty-nine of the 107 
patients died (55.1%); the mortality rate did not differ between both 
groups (61.4 and 48% respectively, p = 0.16). With univariate 
analysis, none of the tumoral features is linked to the prognosis; 
only the respiratory (p < 10 -4) and cardiovascular (p < 10 -3) 
failures, and the number of organ system failures (p < 10 -4) are 
associated to the risk of death. The SAPS (p < 10 -3) and SAPS II 
scores (p < 10 -4) were higher in patients who died. With 
multivariate analysis (logistic regression), only the respiratory 
failure is correlated to the risk of death (p = 10-4); neither the 
features of the underlying malignancy (p > 0.8), nor the duration of 
neutropenia before admission in ICU (p = 0.83), nor the severity 
scores fIGS II: p = 0.068) are linked to the outcome. 
Conc lus ions :  The tumoral characteristics do  not modify the 
prognosis after admission to the ICU. They should not influence 
the decision to admit or refuse a cancer patient in the ICU. 
Respiratory failure at ICU admission has the predominent weight 
on the risk of death in the ICU. 
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TREATMENT OF SEVERE ASTHMA WITH ECMO 

P. Richman MD, Y.Merzel MD,D.Kniznik MD, A.Lev MD 

Dept. General Intensive Care Medicine, Emek Medical 

Center, Afula, 18101, Israel. 

Patients with respiratory acidosis due to asthma occa- 

sionally require levels of mechanical ventilation that 

place them at risk for barotrauma. A few case reports 

have described the use of an extra-corporeal membrane 
oxygenator(ECMO) circuit as an alternative means of CO 9 
removal. Generally, this has been used for short periods 

of time (<24h) without serious complications and with 
low blood flows through the extra-corporeal circuit. We 

report a case of refractory asthma who could not tole- 
rate even small-volume breaths from a mechanical venti- 

lator due to severe bilateral airleak. ECMO therapy was 
initiated at the referring hospital prior to helicoptor 
transport. High blood flows were used (70% of the pat- 

ient's cardiac output), sufficient to achieve both CO 2 

removal and oxygenation. Satisfactory gas-exchanged was 

accomplished (pCO2=50-60 mmHg) with nearly total lung 

rest for a prolonged period (60h). However, the long 
ECMO duration was associated with two severe complica- 

ti0ns:1) bilateral hemothoraces due to anticoagu!ation 

in the extra-corporeal circuit, and 2) prolonged weak- 
ness as a result of neuromuscular blockade for six days. 

The patient was discharged from the hospital in good 

condition. We present the respiratory and hemodynamic 
features of this case aw well as the potential compli- 

cations of ECMO therapy in asthma. 

DETECTION OF AIRWAYS OBSTRUCTION DURING TIDAL BREATHING. 
N. Koulouris, J. Dimitroulis, P. Rapakoulias, E. Passalidou, A. Rasaldakis and J. 
Jordanoglou. Department of Respiratory Medicine, Respiratory Function 
Laboratory, University of Athens Medical School, "Sotiria" Hospital, Athens, Greece. 

Objectives: Parameters derived from tidal expiratory flow ~e) and volume (VT) can 
be used to detect airflow obstruction in COPD patients who might be unable to 
perform forced spirometry (e.g., ICU). However, indices such as AVe/V T and At/re 
are highly variable (Thorax, 1981: 36; 135). 
Methods: We investigated whether the standardized for V m effective time (teff~) of a 
tidal breath, which is derived by asimple mathematical procedure (teff,= J'Vdt/VT2), 
is a more reproducible and sensitive detector of airways obstruction, We studied 
nine normal subjects (5 male, 31 -+5yr) and 13 COPD patients (4 male, 61 -+10yr) in 
the seated position, with a noseclip on. They breathed quietly, through a 
pneumotashograph to measure flow (V). Volume was obtained by numerical 
integration of thellow signal. Each subject had an initial 10-15 min trial run, in order 
to become accustomed to the apparatus and procedure. When regular breathing 
had been achieved, all breaths over a5 min time interval were recorded. The mean 
value of six consecutive breaths (ERS criteria) for each subject was used for 
analysis under the condition that within session variation of tidal volume (VT) was 
<10%. Lung function tests were: in normals (mean-SD), FEVl%pred = 100• 
FEVl/FVC%=81-+3% , and in COPD patients, FEV~%pred=53__.20 and 
FEVI/FVC%=51 --.12%. 
Results: Values are shown as mean-..+-SD in the following table (unpaired t-test). 

teff~, (sec/I) Ate/re* AVe/VT * 

Normals(n =9) 1,96-*-0.68 0.32 • 15 0.38...0.11 

COPD (n = 13) 0.85-+0.29 0.26-0.13 0.27 -+0.11 

p< 0.001 NS 0.04 
~'expiratory tirne to rid al peak flow/tidal expiratory time, r expired at tidal peak flow/tid al volume 

Mean within-day COY(%) was 6.6%, 19.1%, 22.7% lor teffo, Ate/re and AVe/V z 
respectively, studied in 3 normals, in 3 sessions/day, Mean day-to-day COV was 
5.5%, 22.4%, 24.9% for tell,, Ate/re and AVe/VT respectively, studied in 3 normals, 
in 3 separate days. 
Conclusions: Standardized effective time (teff,) obtained during tidal expiration 
may provide a simple, reproducible, and clinically useful index to detect airways 
obstruction in subjects who are unable to perform forced spirometry, e.g., in ICU. 

COMMUNITY-ACQUIRED PNEUMONIA (CAP) WITH ACUTE 
RESPIRATORY FAILURE: COMPARISON OF LEGIONNAIRES' 
DISEASE (LD) AND PNEUMOCOCCAL PNEUMONIA (PP). 
PF Dequin, JP Mallet, A Legras, G Gini~s and D Perrotin. 
MICU, Bretonncau University Hospital, 37044 Tours Cedex, France 

Backgrounds :  previous studies have suggested some differences in 
the clinical manifestations of LD and other pneumonia. However, it's 
not clear if those differences are due to the microorganism or to the 
severity of the disease. 
Objective: to compare clinical and biological manifestations of LD 
and PP at the admission to the ICU for ARF. 
Methods: retrospective inclusion of all cases of LD and PP admitted 
to our ICU between 1992.1 and 1993.12. The etiological diagnosis 
was based on serologic tests (LD, two blood specimens), blood 
cultures or protected specimen brush (PP). Data were compared using 
a Mann-Whitney test or a chi-square test with a Yates continuity 
correction when appropriated; p < 0.05 was considered as significant. 
Results: LD (n=9) PP (n=9) 

SAPS 13.9• 15.1+6.6 NS 
PaO2/FiO2 88~46 123_+56 NS 
Murray' s LIS 2.9_+0.6 2.2_+ 1. l NS 
Temperature 39.8_+0.9 37.8+1 lO--0.00016 
Duration of fever (d) 4.9+1.3 2_+1.5 p--0.03 
Diarrhea 4 / 9  1 /9  NS 
Neurologic changes 5 / 9 4 / 9 NS 
WBC x 1000/ram3 10.9_+9.2 l 1.8_+8 NS 
Na (mmolfl) 130~6.2 13~=5.7 NS 
Creatinine (umol/1) 144_+75 122_+55 NS 
Creatine kinase (U/I) 443_+295 70_+44 p--0.03 
Increase of CK level 8 / 9 1 / 9 p=0.02 
SGPT (U/l) 63.9• 19.6_+15 p---0.04 
Miller's criteria 9 / 9 1 / 9 p--0.0009 
Mortality 2 / 9 4 / 9 NS 

Couelusion: although comparable regarding at the severity of ARF, 
LD and PP differed significantly from each other with respect to 
duration of fever, temperature, creatine kinase and SGPT levels, and 
Miller's criteria (Ann Intern Med 1979;90:526). Those data could 
help towards the empiric antibiotic therapy. 
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EFFICACY OF BRONCHIAL ASTHMA TREATMENT 
BY SPELEOTHERAPY AND A R T I F I C I A L  SPRAY 
THERAPY 

Leon Danko 

Republican a l l e ~ g o l o g i c a l  H o s p i t a l ,  
S o l o t v i n o ,  Ukra ine 

A su~ve~ os l i t e r a t u r e  sources p~oves 
t h a t  t ~ a d i t l o n a ] ,  i . e .  med ic ina l  medica- 
t i o n  and phys io the~apeu t i c  methods os t~e -  
atment o f t e n  p~ove to  be i n s u f f i c i e n t l ~  
e f f e c t i v e  both c u r r e n t l y  and in  the ~emote 
f u tu re .  The goal o f  t h i s  s tudy was to  i n -  
v e s t i g a t e  the e f f i c a c y  os t~eatment o f  
b~onchial  astI~ma p a t i e n t s  by means os spe- 
l e o -  and a r t i f i c i a l  sp~ay therapy .  Speleo- 
therapy t~eatment was conducted in  the 
c o n d i t i o n s  os mic~oc l imate  os s a l t  mine in  
S o l o t v i n o  h o s p i t a l .  A ~ t i s  sp~ay the -  
~apy was conducted by means os a se l f -made 
dev ice .  Ou~ method i s  based on the p ~ i n c i -  
~ l e  os using the majo~ f a c t o ~  o f  spe leo-  
he~apy - h i g h l y  dispe~sed sp~ay 0s sodium 

c h l o r i d e .  The obta ined ~ e s u l t s  ~e~e a n a l y -  
zed in  f i v e  g~adat ions.  

At the end os the speleothe~apy impro- 
vement and cons ide rab le  improvement was 
observed in  75,0~ os p a t i e n t s ;  i ncons ide -  
r a b l e  improvement - in  15,9~ os p a t i e n t s .  
Having eva lua ted  the e~s os t~e -  
atment using a ~ t i s  sp~ay therapy the 
i nd i ces  a~e 68,7H and 20,5~ ~ e s p e c t i v e l y .  

Remote ~ e s u l t s  o f  t~eatment a~e an im- 
p o r t a n t  index os t~eatment,  the ~esu l t  os 
~hich ~e~e s tud ied  by means 0s a ~ues t i on -  
naive-method.  P a t i e n t s  ~ho had been t~ea-  
ted by speleothe~apy mo~e f~eguen t l y  ~e- 
po~ted a ~elapse in  d isease 3ust a f t e ~  the 
course o~ t~eatment (29,3H) .  Ho~eve~, in  a 
]a te~  phase the ~emission ~ould l a s t  ]on-  
~e~ (s 6 months i n  84,5~ os p a t i e n t s ,  
t i l l  one yea~ in  69~9~). 

In 12,5~ os p a t i e n t s  who passed the 
c o ~ s e  os a ~ t i f i c i a l  sp~ay therapy a ~ e l a -  
pse was ~egiste~ed immediate ly  as the 
c o ~ s e  os t~eatment.  Then t h e i ~  c o n d i t i o n  
s t a b i l i z e d  ~ h i l e  in  73,5~ os p a t i e n t s  a 
pe r i od  os ~emission l as ted  s ha]s a yea~. 
42,9~ o f  p a t i e n t s  d i d a ' t  ~epo~t a ~elapse 
o f  the d isease du~in~ one y e a ~ .  

THE LOAD OF THE INSPIRATORY MUSCLES IN PATIENTS DURING 
ACUTE RESPIRATORY FAILURE AND RECOVERY 

Zakynthinos S, Vassilakopoulos T, Zakynthinos E, Perreas K, Daniil Z, 
Roussos Ch 
Evangelismos Hospital, Critical Care Department, Athens, Greece 

Method#: 19 mechanical ly ventilated patients (5 COPD, 6 ARDS, 8 other 
pulmonary diseases) were studied in two  phases: 1) During the acute  
phase of  respiratory failure; 2) During recovery 5-73 days later. 
We measured MIP and monitored the pattern of breathing while the 
patients were breathing spontaneously through the respirator (pressure 
support mode with 3-8 cmH20) until either the point they were unable 
to sustain spontaneous breathing (SB) any longer (phase 1) or for two 
hours when they could sustain SB indefinitely (phase 2). Subsequently 
the patients were sedated,  paralyzed and mechanical ly venti lated. 
Then w e  simulated the pattern of  SB at  the end of the SB trial by 
manipulating the variables of the venti lator and assessed respiratory 
mechanics b y the end-inspiratory and end-expiratory occlusion 
technique. 

Results: Compared with the acute phase during recovery the f requency 
of breathing was reduced from 37• 2 (x+SE) to 28• (p<0.001), T/T T from 
0.38• to 0.34• (p<0.0l), PEEPi from 6.1_+0.6 to 33• omH20 
(p<0.001), dynamic  hyperinflation from 0.32• lit to 0.20• 
(p<0.01), Ppeak from 27.3• to 22.4• cmH20 (p<0.05). The ratio 
P / P ~  decreased from 0.45• to 0.32• (p<0.001). Pressure-time 
index (PTI) diminished from 0.16• to 0.11+-0.01 (p<0.001). MIP 
increased from 44• to 53+_4 cmH20 (p<0.0]), Static work due to PEEP~ 
(VV~rs, cmH20.I) decreased from 2.35• to 1.65• (p<0.05) and 
tota l  Power ON~,rs,cmH20.I.min ~) from 317• to 209• (p<0.05). The 
other variables (V T, V, T~, Cst, Rrs) did not change significantly. 

Conclusion: 
1. During recovery, a combinat ion of  reduced inspiratory load 

and increased venfilatory capabil i ty makes a pat ient previously unable 
to sustain SB to breathe spontaneously. 

2. Inspiratory load is reduced during recovery, mainly because 
both intrinsic PEEP and breathing f requency are diminished. 

HIGH LEVELS OF LEUKEMIA INHIBITORY FACTOR IN ARDS. 

P.G. JORENS MD, R. DE JONGH MD, L BOSSAERT MD, W DE BACKER MD, A 
G HERMAN MD, POLLET H Ing, BOSMANS E PhD, TAUPtN JL PhD, MOREAU 
JF MD 
Depart. of Intensive Care Med., Resp. Med. Univ. Hosp. of Antwerp, and Dept. of 
Pharmacol. , Univ. of Antwerp, Belgium; Eurogenetics, Tessenderlo, Belgium; 
Univ. de Bordeaux II, CNRS, Bordeaux, France 

Obiectives: Although elevated concentrations of a few cytokines have been shown 
to be present in the bronchoalveolar lavage (BAL) fluid (BALF) of patients with the 
adult (acute) respiratory distress syndrome (ARDS), the pethogenesis of ARDS is 
largely unknown. Leukemia inhibitory factor (LIF), a growth factor recently 
recognised as a polyfunctional cytokine integrated in cytokine networks was 
measured in unconcentrated BALF of patients from different patient groups. 
Methods: LIF was measured in BALF by means of a specific and sensitive ELISA 
(detection limit 10 pg/ml)in BALF (lavage of 3 x 50 ml in the right middle lobe). 
Results: LIF was not detected in the BALF of 13 healthy control patients and in 
only one (34 pg/ml) out of 26 patients at risk for ARDS (after cadiopulmonary 
bypass surgery) who underwent BAL 4 h after the end of the extracorporeal 
circulation. High and detectable levels were found in the unconcentrated BALF of 
10 out of 12 patients with full-blown ARDS (196 + 80, mean + SEM, range 10-985 
pg/ml). There was a good correlation between the level of LIF in the BALF and a 
number of markers of inflammation: neutrophils/ml (R:0.70, P= 0.01), albumin ( 
R:0.75, P=0.008) and protein level (R:0.74, P=0.006). 
Conclusions:The biological role of LIF in these BALFs is not readily explained by its 
currently known actions and it is unkwon whether LIF contributes to or is a 
response to local tissue damage. Our results indicate that this cytokine with Lots of 
Interesting _Functions is a pert of the inflammatory cytokine cascade in ARDS. 
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EFFECT OF CISAPRIDE ON GASTRIC EMPTYING IN PATIENTS 
WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE. 
H. Spapen, M. Diltoer, A. Bossuyt*, L. Huyghens. 
Departments of Intensive Care and Nuclear Medicine*, Academisch 
Ziekenhuis, Vrije Universiteit, Brussels, Belgium. 

Background and Obiective : We recently demonstrated that cisapride - a 
new prokinetic drug - enhanced enteral feeding in a heter0genoas group of 
ventilated ICU patients by significantly accelerating their gastric clearance 
(Crit Care Meal, 1995 ; 23 : 481-485). It remains unknown, however, 
whether certain subgroups of patients might benefit more from adding 
cisapfide to their enteral nutrition regimen than others. Patients with 
chronic obstructive pulmonary disease (COPD) might represent such a 
subgroup since their illness and its specific treatment put them at risk for 
gastric emptying disorders. 
Design and setting : Prospective, consecutive sample study in an adult 
medical intensive care unit in a university hospital. 
Patients : 10 mechanically ventilated and hemodynamically stable COPD 
patients. 
Interventions : Gastric emptying was evaluated by bedside scintigraphy and 
expressed as the time at which 50% of a Tcg~-labelled test meal was 
eliminated from the stomach (T 1/2). Baseline data (dO) were recorded 
after enteral nutrition reached 1500 to 2000 ml daily. Scintigraphic 
measurements were repeated 4 days after cisapride (10 ml orally, q.i.d) had 
been added to this regimen (d4). Patients were considered cisapride 
responders when gastric clearance improved by more than 50% from 
baseline. 
Results : Normal values for the test meal and for scintigraphic acquisitions 
obtained in the supine position were found to be 31 + 15 min. in healthy 
volunteers (Crit Care Med, 1995 ; 23 : 481-485). Five patients responded 
to cisapride (T 1/2 : 81 + 31 rain vs. 26 + 10 min at dO and d4, 
respectively) and five did not (T 1/2 : 36 + 18 min vs. 33 _+ 11 rain at dO 
and d4, respectively). In contrast with non-responders, all five responders 
had clinically significant maldigestion at baseline (excessive (> 150 ml) 
gastric residues, vomiting (> 3 times/day and abdominal distension) which 
disappeared in 4 of them after the administration of cisapride. 
Conclusion : COPD patients who tolerate enteral nutrition well have basal 
gastric emptying times which are comparable with those of healthy 
volunteers and are not influenced by cisapride. However, cisapride 
treatment provides both scintigraphic and clinical improvement in those 
COPD patients who exhibit clinically obvious gastric emptying disorders. 
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EFFECT OF EARLY ENTERAL NUTRITION IN TRAUMA PATIENTS O~ 
INCIDENCE OF MULTIPLE ORGAN FAILURE: PRELIMINARY RESULTS 
Cernv V., Dostal P., Zivny P., Zabka L. 
Dept. of Anesth. and Critical Care, Charles University, Faculty Hospital, I-Irade~ 
Kralove 500 36, Czech republic 

Objective: The aim of the study was to evaluate the effect of early entera 
nutrition started within 24 hours of injury on the incidence of multiple orgar 
failure (MOF) in trauma patients requiring vantilatory support. 
Methods: After institutional approval 25 patients were enrolled in the study 
Enteral feeding was begun within 24 hours of injury in 14 trauma patients (EN 
group) admitted to ICU. Nasuenteric tube was placed as soon as possible after 
admission into the distal duodenum under endoscopy. Additional parenteral 
nutrition was used to meet patients energy and protein requirements. The 
control group (PN) consisted of 11 patients fed during this period paretuerally. 
Severity score Apache II, Trauma score, cumulative balance of nitrogen (g), 
incidence of MOF (three and more organs) and length of ventilatury support 
(days) were calculated. Values are expressed as mean + SD. 
Results: 

Tab. 1: Incidence of multiple organ failure 

MOF EN group PN group I 
1(7%) 5(45%) 

I Ventilatory support 8.1+1.2 14+ 4 

Tab.2: Ounulative balance of ultro~en (g) 
Days 1. 2. 3. 4. 5. 7. 10. I 
EN group 0 -3 2 10 9 -3 -19 I PN group -9 -13 -20 -25 -36 -65 -99 

Conclusion: Enteral nutrition begun within 24 hours of injury seems to be an 
important factor affecting incidence of MOF in critically ill trauma patients and 
may positively affect the lenght of ventilatory support. 

M A L N U T R I T I O N :  I N C I D E N C E  A N D  RISK IN  ICU.  
Clark,  C. ,  Grech,  S.,  Wulf ,  M. & Gutierrez,  G. 
Div is ion  of  Pu lmonary  and Cri t ical  Care  Medic ine  - The 
Univers i ty  of  Texas  Medica l  School,  Houston,  TX. 

Hypothesis: Malnutrition in critically ill medical patients is related 
to socio-economic factors of age, race, and insurance status, in 
addition to diagnosis and severity of illness. 
Methods: Nutritional status in 59 patients (men = 31, women = 28), 
was assessed retrospectively by serum ablumin and lymphocyte 
counts. These data were correlated to age, sex, insurance status, 
diagnosis, and admission Apache II scores. 
Sample: Fifty-nine consecutive adult medical patients admitted to 
a 10 bed critical-care unit at a university teaching hospital over a 
30 day period. 
Statistics: Malnourshed subjects n(%) 
Normal Mild Moderate Severe 
5 (8%) 6 (10%) 15 (25%) 34 (57%) 

Correlations (1 tailed) to Nutrition Score 
Aze Se_._Ax Race Ins. Dx APII 

r 2 .27 .14 -.11 .35 .57 .37 
p .017 .491 .210 .003 .001 .002 
Ins. =Insurance Dx =Diagnosis APII =Apache II 
Conclusions: Ninety-two % of the critically ill patient exhibited 
some degree of protein-calorie malnutrition on admission to the 
ICU. Nutrition status correlated with age, insurance status, 
diagnosis, and Apache II score. 

EFFECTS OF THYMIC HORMONES AND 
HIGH CALORIES DIET ON NECROLYSIS TOXIC 

EPIDERMAL SYNDROME OUTCOME 

G.Ktk~8 M,D., S.Vilkelis M.D., R.Maleekait~ M.D. 
Dept. of Anesthesiology and ICU, Vilnius Univexsity 
Hospital, Lithuania. 

Objectives: Evaluate effects of high calories diet and 
treatment with immunostimulator Thymalinum on survival 
of patients with severe neerolysis toxic epidermal 
syndrome (NTES). 
Methods: Two groups of patients were subjected to 
randomized follow up study. We compared two groups of 
patients with NTES. The fast group (7 patients) received 
widespread treatment with corticosteroids (predniso!on 
120-90 mg ipe per day), antibiotics and topical desinfeetant 
solutions, the second group (6 patients) were treated 
additionally with high caloric diet 35-40 kcal/lcg/24 h and 
Thymalinum 10 mg (Thymic hormones) daily. 
Results: 3 patients died in the fast group - mortality rate 
42,9 %. Only 1 patient died in the second group - mortality 
rate 16,7 %. 
Conclusions: Immunological status is very important in 
treatment of patient with NTES. However it's possible that 
thymic hormones may improve survival of such patients. 
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PARENTERAL NUTRITION WITH A NEW PROTEIN-LIPID NUTRIT]V's 
MIXTURE. A BI-CENTER STUDY IN PATIENTS ON 

GASTROENTEROLOGY OR INTENSIVE CARE. 
S Cohen MD 1 F Iglicki MD 2, F Sultan PI-ID 3, C Mauriac MD 3 end B Messing MD 2 

1, Hospital Tenon, Paris ; 2~ Hospital St-Lazare, Paris and 3, B. Braun Medical SA, 
Boulogne, France. 

Introduction : Parenteral nutrition (PN) is an important aspect in the optimal 
treatment of patients on gastroenterology or intensive care. 
The aim of this bi-center study in 38 patients has been to assess tolerence and 
efficacy of a new protein-lipid mixture for PN from a simple preparation. 
Patients and m~hods : Patients were selected in two hospitals (Tenon and Saint- 
Lazare, Paris) and were divided into two groups : group A (Gastroenterology~ 1 l 
short bowel syndrome) and group B (Intensive Care, 27 surgical patients). All 
patients likely to require Pig for a period of 10 days (group A) or 7 days (group B) 
were studied. The PN regimens administered were the following : combination with 
50 g of MCT/LCT fat emulsion end 9,6 g of nitrogen, in 1 liter end glucose 
requirements were met by imfizsion of l liter of glucose 20-30 % via a " Y  " 
connection. Lipid thus provided 3040 % of the non introgen calories. Total daily 
calorie intake was 1540 to ] 940 kced. This study monitored, before and at the end of 
infusions, the sennn Albumin (Alb), preAIburtun (preAlb), triglycendes (TG), 
cholesterol (CS), and the serum ammotransferases (SGOT and SGPT) end alkaline 
phosphatase (ALP) activities. Statistical significances were calculated using the 
Wilcoxon-tost. 

Results (mean SD) CENTRE A (n = 11) CENTRE B (n = 27) 
Day 0 Day 10 Day 0 Day 7 

Alb (g/l) 30,5 • 10,2 33,1 • 7 21,4 • 5,6 22,3 • 5,1 
Pr6Alb (mg/1) 213• 231• 97,9• I13,2• 
TG (mmol/l) 1,7• 1,9:t:0,9 1,7• 1,1 1,8• 
CS (mmol/1) 3,9 • 1,37 4,3 • 1,4 2,7 4- 1,2 2,9 4- 1,1 
SGOT (lJI/1) 33 4- 37 33 • 23 55 • 38 58 • 49 
SGPT (UI/1) 32 • 21 38 4- 20 56 • 40 52 • 40 
ALP (UI/1) 76• 106• I25• 180• 

Both groups had senau Alb (+ 8,5 % gp A and + 4,2 % go B) end preAlb gains 
(+ 8,5 % gp A end + 15,6 % go B) These tend to be used as indices of nutritional 
status. ALP activities sligthly increased in group A (2/11) end in group B (6/27). On 
the other hand, mean concentrations of TG, CS end scram SGOT-SGPT activities 
showed no char~ge during the ~al.  
Conclusions : We conclude thai this new protein-lipid nutritive mixture, 
administered in conjunction with glucose (20 or 30 %) is well tolerated end safe for 
use in parenteral nutrition. 

Validat ion of  stress state o f  I C U  patients by clinical assessment.  

P. Eggimann MD, C, Pichard MD *, U. Kyle RN *, C. Gaillard MD #, 
E. Tembler MS #, P. Jolliet MD, J.C. Chevrolet MD. 
Division of Medical Intensive Care, *Division of Nutrition, University Hospital of 
Geneva, Switzerland; ~Divisinn of Clinical Biochemistry and Endocrinology, 
University Hospital of Lausanne, Switzerland. 

Introduction: Many 1CU patients present a catabolic illness in response to 
inflammation and infection, characterized by a rapid loss in skeletal-muscle mass 
despite optimal nutritional support. Growth hormone (GH) is responsible for a 
rise of lipolysis, enhancing the  energetic balance, and of protein synthesis. 
Recombinant human GH (rhGH) is nowaday available for clinical use, but its cost 
is very high. Therefore, rhGH should only be prescribed to ICU patients when its 
efficacy can reasonably be anticipated (ie. when the patients are catabolic or 
stressed, but in order to avoid overprescription for unstressed patients and for 
those who are overly catabolic). Hence, we, as others, recently demonstrated that 
rhGH had no favorable effect in highly stressed ICU patients. 

Objective: To detect on a clinical basis, low (LS), mild (MS) and severe stress 
(SS) states in ICU patients and validate this clinical judgement by objective 
metabolic mesurements, in order to select early those ICU patients potentially able 
to benefit from rhGH therapy. 

Methods: 36 consecutive ICU patients were prospectively stratified as LS, MS 
and SS by two experienced ICU senior consultants (temperature; agitation; heart 
rate; arterial blood pressure; presence of an infection; respiratory rate; exogenous 
catecholamines). Anabolic (insulin, IGF-1, GH) and catabolic (cortisol, ghicagon) 
hormones, and nitrogen balance were determined for each patient within 8 hours 
after admission in the ICU. Metabolic and clinical data were then compared. 

Results: Clinical stress state correlates well with biological parameters: 

LS MS SS p value 
Insulin (pmol/1) 40.9 _'T'6.4 59.~'_+ 9.9 80.3T28.3 NS 
IGF-1 (~g/1) 79.7 _+ 6.7 67.4 + 5.4 58.1 5:8.7 NS 
GH (ng/dl) 1.59 _+ 0.49 1.44 + 0.38 3.14 + 0.77 NS 
Cortisol (nmol/1) 530 _+ 55 755 5:70 878 5:109 0.013 
Glucagon (pg/ml) 123 +40 163 5:27 319 +_64 0.009 
Index Ana/Cata 0.245:0.03 0.16 +- 0.02 0.14+_0.03 0.014 
Nitrogen balance (g/d) -4.2 5:1.2 -10.6 5:1.6 -8.1 + 2.2 0.037 

(_Means + SE); Index Ana/Cata= anabolic hormones/catabolic hormones. 
Statistics: A_nova ; Nitrogen balance: mean on 3 consecutive days. 

Conclusion: The clinical stress states determined by ICU physicians correlate 
with an objective metabolic assessment. Therefore, the patients who will more 
likely benefit from adjuvant rhGH therapy can be detected simply and early. A 
prospective study on rhGH therapy in MS ICU patients is in progress. 

GASTROINTESTINAL FUNCTION AFTER CARDIAC SURGERY. 

Berger MM MD 1, Chiolero R MD 1, Pannatier A PhD 2, Berger L 2, 
Cayeux C 1, Voirol P 2, Hurni M MD 3. 1 Surgical ICU, 2 Pharmacy, and 
3 Cardiac Surgery, CHU Vaudois, CH-IOtl Lausanne, Switzerland 

Objective. Nutrition of the compromised cardiac surgical patient is 
challenging. Numerous factors influence the gastrointestinal (GI) absorption 
function, among which gut perfusion, which depends largely on the systemic 
hemodynamic status. Patients in hemodynamic failure are prone to organ 
failure, and may benefit from an early jejunal feeding. The study was 
designed to assess the absorption function after cardiac surgery in patients 
with adequate and altered hemodynamic status, using paracetamol as 
tracer of GI absorption. 

Methods. After cardiac surgery, 24 patients, aged 63_+8 years 
(mean_+SD) were assigned to 2 groups (anaesthesia: fentanyl 20 gg/kg + 
midazolam): Group 1 (n=10): reference group, with normal hemodynamic 
status, easy recovery. Group 2 ('n=14): patients in low output syndrome, 
cardiac index < 2.5 I/m2 on day 1 (D1) after surgery, requiring prolonged 
intensive care, mechanical ventilation + nutritional support. Paracetamol 1 
g, was given intragastrically on D1 + D3: plasma levels measured 
(H.P.L.C), at administration (TO), T30-60-90-120-180-240 and 480 rain. 
Hemodynamic status assessed with pulmonary artery catheter. 5 healthy 
subjects served as controls. 

Results. Compared to healthy controls, absorption was strongly reduced 
on D1 in all patients (no difference between groups). On D3, peak 
paracetamol level was significantly lower in Group 2 (low cardiac output): in 
Group 2 the area under the curve on D1 and D3 were similar. There was a 
large inter-patient variability, reflecting the hemodynamic status. 

Conclusion. GI absorption was decreased on D1 in all patients, and 
reverted to normal between D2 and D3 in case of normal cardiac function, 
but not in case of low output syndrome. The decrease on D1 can be 
attributed to fentanyl, known to slow down the GI transit. In patients with 
cardiac failure, correction of altered absorption was correlated with the 
hemodynamic status, suggesting that GI absorption is dependent on 
adequate splanchnic perfusion. 

T H E  EFFECT O F ' ~ E I ~ R A L  N U T R I T I O N  IN INTENSIVE 
T H E R A P Y  OF T H E  PATIENTS W I T H  PERITONITIS  

A. Ye.Shestopalov, MD, TS.Popova, PHD, LL Ushakov, MD, 
7~ Sh. T a m a z ~ M D ,  N.S. Tropskaya, MD. The Burdenko Main 

Hospital Moscow, Russia 

The aim of the work was to define specific significance and evaluate 
efficiency of  enteral component of  infusion therapy in the intensive care 
of  gastroenterotogic patients of  surgical profile with pyo-septic 
complecations. There were used the methods of radial diagnostics and 
polyelectrography; the laboratory control on oxygen-transporting 
function, volumetric and hemodynamic state, changes in metabolic, 
hormonal  and immunologic status was conducted. From January,  [992 
till November,  1994 there was carried out the randomized study of  155 
patients with general purulent peritonitis; among them 70 persons 
constituted the control group and 85 - the main one. In the main g~oup 
the intestinal lavage, enterosorption, enteral introduction o f  nutrient 
solutions with gradual turn to enteral nutrition by equalized mixture 
"Ovolaet" were started from the first hours after operation. The data 
obtained allowed to define the specifity of  the program of artificial 
medical nutrition in the group of  examined patients, based on necessity 
of  individual selection o f  media for enteral introduction depending on 
the stages of  intestinal insufficiency syndrome. It was shown that 
inclusion of  enteral component into the program of infusion therapy 
during early periods stabilized circulation in the regime of  moderate 
hyperdynamia,  considerably decreases the deficiency of  circulating 
blood volume, normalizes the values of  oxygen transport, consumption 
an}d extraction, provides the optimal level of  mycardial adaptive 
possibilities without tension of  its compensatory functions and 
p u l m o n a r y  circulation overload. Due to combined application of 
parenteral and enteral nutrition the metabolic processes are shifted 
towards anabolism. This is supported by decrease to normal values in 
the contents of  blood aggresive hormones (ACTH,hydrocortisone) and 
increase in somatotrophic hormone. The complete parenteral-and- 
enteral nutrition influences positively on restoration of  cellular and 
tumora l  immunity,  activates the factors of  organism nonspecific 
protection and recovery from immunodepression, prevents the 
development of  immunodeficiency. 



A LARGE PROSPECTIVE RANDOMISED PLACEBO 
CONTROLLED TRIAL OF AN IMMUNONUTRIENT FEED IN A 

SINGLE CENTRE INTENSIVE CARE UNIT: 
IMPACT TM VS CONTROL. 

S Atkinson, N Maynard, R Grover, E Sieffert, R Mason, M Smithies, 
D Bihari 
Departments of Surgery and Intensive Care, Guy's hospital, London, 
U.K 

Objectives: Comparison of the effect of an immunonutr ient  enteral 
feed versus a control on the outcome of a mixed intensive care unit 
(ICU) population. 
Methods: Admissions to this multidisciplinary adu)t ICU thought 
likely to stay more than three days and with tube access to the GI 
tract ~r randomised to receive either Impact TM, a feed with 
supplemental arginine, dietary nucleotides and omega-3 fatty acids, 
or an isocaloric and isonitrogenous control feed. Study end points 
included mortality and ICU stay. Approval was obtained from the 
hospital ethics committee. 
Rosults: 390 patients were entered into the trial. The two groups 
were well matched for age, sex, and admission APACHE II with an 
overall mean admission risk of death of 30.8 (std. dev. -+ 22.9). On an 
intention to treat  basis, there was a no significant difference in ICU 
mortality, ICU stay or standardised mortality ratio (S.M.R.) between 
the two groups (see table). Similarly, there were no differences after 
stratification for patients receiving 5 or more litres of feed. 

ICU ICU stay S.M.R. 
mortality (median~ range) 

Impact TM 80/197 7 1.49 
(40.6%) (1-104) 

Control 74/193 8 1.50 
(38.3%) (1-283) 

Conclusion: There is no evidence of an effect of Impact@, an enteral 
immunonutrient feed, on pre-determined end-points (ICU mortality, 
ICU stay or standardised mortality ratio) in a mixed intensive care 
unit population over that  of an isocaloric, isonitrogenous control 
feed. 
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BLOOD LACTATE LEVELS AFTER BEGINNING OF CONTINUOUS 
VENCLVENOUS HAEMODIAFILTRATION (CVVHD) TREATMENT 
M.Nalos MD, V.Srfiraek MD, H.Pittrov~ MD, I.Nov/d~ MD, M.Mat~jovi~ MD, 
Z.P,.u~v') MD, P.T~insk~ MD, S. Lacigov~ MD 
IOU Medical Dpt I, Ohades UniveTsity Hospital Plzefi, Czech Republic 

ObJeeflves: Evaluate changes of blood laatate levels according to patient medical 
status after CVVHD initJ,~ion using dialysate solution containing lactate. 
Method: Review of medioal records of 20 consecutive patients ~eated by 
CVVHD (dialysate solution Hmnosol LG2, Hospal,UK, lactate concentration 40 
retool/l). Date obtained 1 hr before and 4 - 6 hrs at~er CVVHD initiation were 
analysed. 
Results: All data are presented as mean + SEM. In one patient, pre end post filter 
lactate levds were measured during standard CVVHD setting (blood flow 
100ml/mlu, dialysate solution flow I 1/hr), and approximate daily lactate flux into 
the patient was calculated to be as high as 920 mmol/d. 
Lactate leveh measured after CVVHD initiation increased significenfly compared 
to baseline levels (3.80+0.67 axtd 2.88+0.68,respectively; p<0.01,paired T-test). 
When patiente with increased basal lactete (~-7) were compared to paliente with 
normal basal values (n=13), no difference in laotete increase was fmmd (p=0.22, 
MANOVA). 
Patiente with severe liver dysfunction (2 points in MOP scomlg, n=9) had higher 
basal laotate levels than patiente with normal or slightly abnormal liver teste (0 or 
1 point in MOF scoring, n=ll), rite values being 4.04 + 1.17 and 1.84 + 0.23, 
respectively (p<0.05, Student T-test). Increase in blood lactate did not differ 
between these two groups after CVVHD was stetted (p=0.86, MANOVA). 
In 11 pafiente with invasive hemedynamio m o ~ ,  no oorrelation batween 
changes in lactate levels and eitlm" changes in oxygen ddivery (t2=O.Ol; p--O.81) 
or oxygen consumption (reversed Fie, k) (r2-q).O7;p--0.66) were found after 
CVVHD initiation. 
Conclusion: Blood lactate increases on CVVHD with dialysate soh~on rich in 
lactate. This increase is predominantly caused by influx of lactate into the blood 
via the filter end does not seem to depend on the liver fimotion and/or oxygen 
metabolism changes. 

Parenteral nutrition in trauma patients: effect on plasma proteins of two 
stress adapted aminoacids solutions 

E J. Bclda, M. Sanz, F. Marti, M. Barbera (Spain) 

Objectives: The study was designed in order to determine the effect on plas- 
matic proteins, of two types of aminoacids solutions of parenteral nutrition 
(PN) adapted to stress, having different concentration of branched chain ami- 
noacids (BCAA), when applying to politraumatized critical patients. 

Methods: A prospective study was performed using a randomized double 
blind design of 20 polytraumafized patients, split in two groups of ten pa- 
tients each, with mean ages of 35 _+ 17 an 45 -+ 20 years. 

Due to their condition, all patients required P.N. for at least 9 days. Both 
groups were subjected to isocalorie and isonitrogenous solutions (45 cI/kg/ 
day and 0.24 g of Nitrogen/Ks/day), varying only in the concentration of 
BCAA; solution A having a 10 % concentration and solution B 23 %. Blood 
samples determinations during days 0, 3, 6, 9 after the beginning of treat- 
ment with P.N. were total proteins., Albumin, Trandferrine, Protein binding 
retinol; Prealbumine and Fibronectine. 

The anova test (One and two way) was used to compare the values between 
the two groups. 

Results: The administration of solution A, showed statistically significant 
increases in the determinations of the values of Protein binding retino] 
(p < 0.05) and prealbumin (p < 0.05). No significant increases were observed 
in the values of Total Protein, Albumin, Transferrine and Fibronectin. 

Solution B produced statistically significant increases only in the values of 
total proteins (p < 0.05). The remaining proteins did not changed from their 
control values during the whole period of PN administration. Comparing 
both groups, no statistically significant differences were observed related to 
the type of diet. Nevertheless, differences were found in total proteins, albu- 
min, protein binding retinoI, fibronectin (p<0.05) and prealbumin 
(p < 0.005) in relation to the time course of PN therapy. Only the albumin 
values showed significant differences (p < 0.01) when considering the interac- 
tion of both the type of diet and the time course of PN. 

Conclusions: 1. Solutions of PN adapted to stress, can maintain the control 
values of slow turnover proteins and improve the values of rapid turnover 
proteins. 2. No significant differences on plasma proteins were found be- 
tween the two solutions having 10 % or 23 % concentration of branched 
chain aminoaeids. &Determination of rapid turnover proteins does not 
seems useful for discriminating different solutions of BCAA during PN. 

CHANGES OF PANCREAS AND LIVER ASSOCIATED ENZYMES 
DURING TOTAL PARENTERAL NUTRITION WITH GLUCOSE AND 
XYLITOL 

Raqaller M MD, Adam S MD, Geiger S MD, Leweling W, Bender HJ MD 2 

Dept. of Anaesthesiclogy and Critical Care Medicine, University Hospital, 
Dresden, FRG 

Dept. of I. Med. Clinic, Faculty of Clinical Medicine Mannheim, University 
of Heidelberg, FRG 

Dept. of Anaesthesiology and Intensive Care Medicine, Faculty of Clinical 
Medicine Mannheim, University of Heidelberg, FRG 

Obiectives; The hormonal changes in the post-traumatic situation often 
leads to an elevated blood glucose and a negative nitrogen balance. 
To reduce the elevated glucose production by aminoacids the apprication 
of xylitol may be an alternative energy source. In a double-blind random- 
ized study we investigated the effects of a xylitol/glucose solution (group A: 
aminoacids 50 g/I; glucose/xylito180 g/40 g/l) on metabolism and particular- 
ly on pancreatic and liver enzymes compared to a glucose based nutrition 
solution regimen (group B: aminoacids 50 g/I; glucose 120 g/I). 
Methods: The clinical trial was carried out after the approval by the local 
ethical committee on 31 patients with severe brain injury. There was no 
difference in Body Mass Index BMI (group A: 25.9 +/- 2.7 kg/m 2 and group 
B: 25.1 +/- 2.4 kg/m=), age, and sex. Daily individual energy expenditure 
was measured by indirect calorimetry (Deltetrac "~). Nutrition was started 
24 - 48 hours after trauma or surgery with carbohydrates and aminoacids. 
Fat was added 24 h after nutrition had started. To analyze the effects on 
pancreatic and liver enzymes we investigated the following parameters for 
4 days: blood gtucose, serum lipase, serum amylase, ASAT, ALAT, ~GT, 
AP, and serum cholinesterase (CHE). 
Results: Due to the daily indirect calorimetric measurements energy 
requirements were satisfied. There was no difference in blood glucose 
concentration and cumulative nitrogen balance between the two groups. 
Neither were there any significant changes in ASAT, ALAT, AP, and CHE 
for 4 days in both groups. Serum tipase steadily rose to 202 lUll in group A 
and 320.2 lUll in group B, respectively. 
Conclusions: There was no measurable influence of either nutrition solution 
on liver enzymes. The xylitol/glucose nutrition regimen does not have any 
advantage over the glucose based nutrition solution concerning blood 
glucose level or nitrogen balance. The elevation of serum lipase to a 2-fold 
level in either group needs further investigation on trauma patients. 
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SHORT HALF-LIFE PROTEINS AND CHOLESTEROL IN SEPTIC 
PATIENTS: INFLAMMATORY OR NUTRITIONAL MARKERS? 
L6pez Martinez J~ S~nchezCastilla M, Temprano V~zquez S, 
Dlaz Abad R, Rebollo Ferreiro J, del Nogal Saez F. 
Intensive Care. H. "SeveroOchoa". Legan~s(Madrid) SPAIN. 

Ob~ectiye: TO assess the influence of illness severity, 
degree of stress and inflammation on albumin, prealbumin, 
transferrin, retinol binding protein (RBP) and 
cholesterol plasma levels in septic patients. 
Patients and methods: A prospective study was carried out 
during 48 months in septic patients on TPN (].4 gr of 
aminoacids /Kg/d+ 35 Kcal /Kg/d). First nine days of 
therapy were evaluated.On f i rs t  day and every third day 
APACHE I I ,  oxygen consumption (VO2)(Fick method), nitrogen 
balance, albumin, prealbumin, RBP, transferrin, 
cholesterol and protein C reactive were determined. 
Statistics: Student T test and linear regression. 
Results: 171 patients (113 ~ and 58 9). Age 52• APACHE 
I I  at admittance 17• reevaluated at 9th day 11• 
(p<O.O01). Transferrin raised from 136• to 168• mg/dl 
(p<O.O01); prealbumin from 9.7• to 16.6• mg/dl 
(p<O.O01); RBP from 2.2+1.4 to 4.3• 2.7mg/dl (p<O.OO]); 
albumin 2.56• to 2.91• g/dl(p<O.O01); cholesterol 
from 104• to 136• mg/dl (p<O.O01). N 2 balance ranged 
from -16.5• to -1;Z• g/d (p<O.O01,). VO z fe l l  from 
Z68• to 231• ml/mn(p<O.01) and C-reactlve protein 
(PCR) from 217• to 137• mg/l (p<O.05). 
N 2 balance significantly correlates with the other 
p~rameters. VO 2 correlated with cholesterol levels but not 
with protein values. PCR was significantly correlated 
with every other variable. APACHE II was correlated with 
albumin, prealbumin and transferrin. 
Conclusions: Albumin, prealbumin and transferrin values 
are influenced by patient's APACHE II and inflammation. 
Cholesterol levels depend chiefly on degree of agression 
and underlying inflammation. RBP is only influenced by 
nutritional support or other undetermined factors. 

FAT EMULSIONS EFFECT IN ACUTE RESPIRATORY DISTRESS SYNDROME. 
JR Masclans~ M Planas, 5 Bermejo, R Iglesia, I Porta, R. Rodriguez-Roisin. 
S. de Medicina Intensiva i Medicina Preventiva, Hospital General 
Universitari Vail Hebron; and S. de Pneumologia, Hospital Cl(nib. 
Barcelona, Spain. 

The effects of fat emulsions in lung function, particularly in lung- 
damaged patients, have been attributed to alterations in pulmonary 
vascular tone caused by eicosanoid production modificatione. As the 
eicosanoid production may depend on the fatty acid profiles of the 
intravenous fat emulsion, haemodynamic, pulmonary gas exchange and 
plasma levels of prostanoids were investigated in Acute Respiratory 
Distress Syndrome (ARDS) patients, during different intravenous lipid 
emulsions (providing different prostanoid precursors). 

We studied in a randomized double-blind design 3 groups (n=7 
each) with ARDS. Group I (LCT) received a fat emulsion with long chain 
triglycerids (LCT-20%), Group II (MCT) an emulsion containing a mixture 
of medium and long chain triglycerids (MCT/LCT 50/50-20%) and Group 
IiI placebo (control), during 12 h (2 mg/Kg/min each). We measured 
before, at the end of 12 h infusion, and 12 h after the end of the infusion: 
lipaemia, arterial and venous blood gases, pulmonary and systemic 
haemodynamics, and plasmatic levels (arterial and in mixed venous 
sample) of eicosanoids (TXB=, 6-keto PGF~,, and LTB4). 

At the end of the fat emulsion, groups (I and il) studied with LCT 
and MCT increased the I[paemia (p<O,05), returning to normal levels 12 
hours after', triglycerids (LCT: from 239 _+ 105 to 390_+ 111 to 228 _+ 76 
mg/dl; and MCT: from 152•  to 4 8 5 •  to 225_+ 143 mg/dl); free 
fatty acids (LCT: from 0,41 _+0,15 to 0,78-+0,64 to 0,45•  mmo[/[; 
and MCT: from 0,42•  to 1 ,10•  to 0,51 •  mmol/I), The 
PaOz/FiO z remained unchanged in the three groups; no changes in 
intrapulmonary shunt (Qs/Qt) were shown; neither in the mean pulmonary 
artery pressure. In contrast, only in the LCT group: cardiac output and 
oxygen consumption increased significantly (12.5% and 19%) (p<0.05). 
Eicosanoids were increased at baseline compared to reference values 
(p<0,05). A decrease (p<O,05l in the arterio-venous difference of the 
vasodilatador prostanoid (6-keto PGF~=) was shown in LCT group. 

Our results indicate that fat emulsions in ARDS patient do not 
influence pulmonary gas exchange, provided that the perfusion ra te  were 
keept at 2 mg/Kg/min. 

Supported by Grant DGICYT PM 91-0055. 

EFFECTS OF CARBOHYDRATE-BASED VERSUS FAT-BASED DIETS IN 
CHRONIC OBSTRUCTIVE LUNG DISEASE. 
Planas M, Iglesia R, Porta I, Bermejo B, Baena JA, G~mez A, Barbera A. 
Intensive Care Unit and Department of Surgery. Hospital General Vail d'Hebron. 
Facultat de Qufmiques. Universitat de Barcelona. Barcelona. Spain. 

The present study was designed to evaluate the metabolic changes of a 
carbohydrate-based diet versus a fat-based diet on oxidation rate of substrates 
and energy muscle metabolism in patients with an acute exacerbation of 
chronic obstructive lung disease. Patients were mechanically ventilated with 
a volume-cycled respirator. After an overnight fast, patients were randomnly 
treated with a continuous enteral feeding over a nasogastrie tube with a 
carbohydrate/fat ratio of 2/1 in Group I (n=6), and a carbohydrate/fat ratio of 
1/2 in Group I] (n = 6) during 8 consecutive days. Indirect calorimetry was set 
at baseline and 24 hours later the enteral feeding was started. Muscular 
quadriceps biopsy was performed on baseline and on day 8 of enteral feeding. 
Urine was collected during 24 hours and was used to measure 24h urea 
nitrogen production. The caloric intake was set according to the measured 
resting energy expenditure. Respiratory gas exchange rate were measured 
using a computerized open-circuit indirect calorimeter. Quadficeps femoral 
muscle samples were obtained by muscular biopsy after local anesthesia. 
Analyses of glycogen, glucose 6-phosphate, lactate, phosphocreatine and 
adenosine triphosphate (ATP) and enzymes (glycogen synthase and glycogen 
phosphorylase) were determined. 
After 24 h of nutrition patients in Group I showed an increase in carbohydrate 
oxidation (from 17.8% to 55.4%, p=0.06), and in Group II a decrease in 
protein oxidation (from 27% to 21%, p=0.03). 
After 8 days of enteral feeding a tendency to increase in glycogen 
concentration (Group I,p=0.06; and Group II,p=0.1) was observed. While 
patients in Group I showed a tendency (p=0.06) to decrease glycogen 
phosphorylase, patients in Group II maintained these enzymatic levels. The 
increased in glycogen was correlated in Group lI with degradation enzyme 
(p =0.01 ). In Group I, the PaO2/FiO 2 ratio increased after 8 days of treatment 
(from 235.9 to 284.5; p=0.03), but no changes in days of mechanically 
ventilation, length of stay in ICU, or mortality rate was evidenced between 
groups. 
It is concluded that the oxidation rate of substrates used for energy production 
varies according to the caloric sources administered. With nutritional therapy 
muscle glycogen concentration increases in both diets, with different enzymatic 
influence. More studies are warranted to further assess the clinical implications 
of the different pathophysiologic behavior of the two diets. 

GASTROINTESTINAL MUCOSAL PERMEABILITY IN CRITICALLY ILL 
PATIENTS. 
Conejero R, Planas M, L6pez J, Acosta J, NQfiez R, Sirvent JM, Mesejo 
A (Nutritional and Metabolic working group of SEMIUC), and Esteban 
A (Unidad Investigaci6n, Elche). Spain. 

The gastrointestinal {GI) mucosa usuaffy operates as a barrier limiting 
the systemic absorption of luminal microbes and microbial products. 
Under certain experimental and human conditions (radiation and/or 
thermal injury) the GI mucosa is unable to perform this protective 
function and could play an important role in the pathophysiology of the 
syndrome of multiple organ failure (SMOF). 
The objective of the present multicenter study was to know the GI 
mucosal permeability in critically ill patients and the relationship with 
their outcome. 
The method used to assess the integrity of the GI mucosal barrier 
measured mucosal permeability to various hydrophilic compounds. 
Specifically, we measured the urinary excretion ratio (UER) of two  
sugars (lactulose and mannitol) that had been previously administered 
through a nasogastric tube. Urinary excretion rate was measured in 10 
healthy humans (control) and in 30 patients admitted to the Intensive 
Care Unit (ICU) at days 1, 3 and 5. 
The APACHE II of the patients studied was 15_+4. There was an 
increase of UER in the critically ill patients compared with controls 
(O.26_+0.1 vs 0.036_+0.01) (p<0.001) .  In contrast, no changes in 
UER between days 1, 3 and 5 were observed (0.26 -+ 0.1 ; 0.25 -+ 0.2; 
and, 0.22-+0.2) and no correlation was shown between UER and 
secondary infection, development of SMOF or mortality, Nenseptic 
patients evidenced an UER ratio lower than the septic ones {0.19 -+ O. 1 
vs 0.4_+0.2) (p<0.05) .  
The present data suggest that GI mucosal permeability was increased 
in critically ill patients, particularly if sepsis is present. These findings 
may be of clinical interest for the daily management of patients. 



IRON METABOLISM IN ELECTIVE SURGERY : THE ROLE OF 
ANAESTHESIA. 
S~nchez Castilla M; Ldpez Martinez J, Teuldn Gonz~lez M, 
Jlm~nez Jim4nez J, .Rodriguez Tato P, Asuero de Lls MS. 
Anaesthesia Dpt. H."Severo Ochoa". Legan~s(Madrid) SPAIN. 

Objective: To assess the influence of anaesthesia an~ 
blood transfusion on iron, transferrin, fer r i t in  and C- 
reactive protein (CRP) on patients scheduled for surgery. 
Patients and methods: A prospective study was carried out 
during 12 months in surgical patients. Plasma levels were 
measured prior to surgery and 24 hours later. Hemoglobin, 
hematocrit, iron, transferrin, fer r i t in  and CRP -were 
determined. Anaesthesia technique and blood transfusion 
were recorded. Statistics: Student T test , linear 
regression and Anova slgnificance. 
Results: 108 patients (48 ~ and 60 ?). Age 62• years. 
Iron ~vels fe l l  from 60.9• to 35.1• mcg/dl 
(p<O.O01); transferrin from 269.4• to 233.3• 
mg/dl (p<O.OOI);PCR rose from 21.26+38.04 to 73.5• 
mg/l (p<O.O01); fer r i t in  from 108.9 • to 139.2• 
ng/ml(p<O.OOI); hemoglobin from 13.4• to 11.9• 
(p<O.O01) and hematocrit ranged from 39.4• to 35.4 
• (p<O.O0]). Significant changes were also established 
in the different groups: major and minor surgery, 

general and epidural anaesthesia , transfused and non 
transfused patients except for iron and ferr i t in  plasma 
levels which didn't change significantly in patients who 
had received blood. A positive significant correlation 
was established between CRP and ferr i t in  (r=0.89) for 
patients under general anaesthesia, but not on epidural, 
regardless of the type of surgery. 
Conclusions: Iron and transferrin plasma levels fe l l  
acutely in surgical patients while ferr i t in  and CRP rose. 
Transfusion implied an acute iron load.The established 
correlation between CPR and fer r i t in  in patients on 
general anaesthesia suggests that ferr i t in  behave as an 
acute phase reactant in that setting, while epidural 
anaesthesia may ameliorate the inflammatory response. 

EFFECT OF GASTROINTESTINAL COMPLICATIONS RELATED TO 
THE ENTERAL NUTRITION IN THE ADMINISTERED VOLUME OF 
DIET. A MULTICENTER STUDY. 
J.C, Monteio and SEMIUC Metabolic Working Group. Spain. 

Objectives: To analize the effect of gastrointestinal complicacions 
(GIC) related to the enteral nutrition (EN) in the real volume of diet 
administered to ICU adult patients. 

Material and methods: A prospective multicenter study was designed 
(COMGINE STUDY) in wich EN application, GIC definition and his 
management were defined by collaborative consensus.Patients treated 
with EN in one month pedod were included. In each case, daily volume 
of diet prescribed (PV) and administered (AV) was recorded and the 
volume ratio calculated (VR=PVxl00/AV). Patients were divided for 
days of EN according to the presence (Group 1) or absence (Group 2) 
of GIC (abdominal distension, increase of gastdc residuals,vomits or 
regurgitation, diarrhea,constipation and bronchoaspiration). Differences 
between groups were analized by ANOVA and Mann-Whitney U test 
with p<0.05 for statistical significance. 

Results: A total of 3778 EN days were analized in 400 adult patients 
treated with EN in 37 Spain ICU. Percentage of patients presenting 
GIC/day of EN was 14.g~4.7% (x• As a whole, VR was lower for 
patients in group 1 ( G1:83.1• G2:93.3:l:2.9%)(x• 
Daily analysis showed also significantly lower VR for group 1 in days 1 
to16, 20 to 22 and 25, Results are summadzed in following table. 
Day 1 2 3 4 5 6 7 8 g 10 11 12 13 14 15 
Groupl(VR%) 53 61 58 89 67 63 65 72 62 60 64 59 67 7461 
Group2(VR%) 85 90 90 94 94 93 92 90 92 91 92 94 90 92 95 
Day 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
Group1(VR%)62 77 62 55 54 55 60 96 85 75 50 38 73 4345 
Group2(VR%) 94 93 91 94 96 94 94 93 98 gg 96 99 93 91 93 

Conclusions: 1) ICU patients with no GIC receive adequately their 
calculated nutrient requirements with EN. 2) Patients with GIC would 
present a "nutrient deficit". 3) This nutrient deficit would require 
complementary parenterel support. 
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APACHE II AND EVOLUTIVE VARIABLES IN PATIENTS WITH 
ENTERAL NUTRITION. A MULTICENTER STUDY. 

J.C.Monteio and SEMIUC Metabolic Working Group. Spain. 

Tolerance to the enteral nutrition (EN) has been related to the severity 
of illness in ICU patients. The aim of this study was to evaluate this 
relationship. 
Methods. A prospective, multicenter, study was performed (COMGINE 
STUDY) in wich EN application and related gastrointestinal 
complications (GIC) were defined by collaborative consensus. Adult ICU 
patients treated with EN in one month pedod were included. GIC were 
classified as: 1) Abdominal distension (ABD), 2) Increase of gastdc 
residuals (IGR), 3) Vomits (VOM), 4) Diet regurgitation (REG), 5) 
Diarrhea (DIA) and 6) Constipation (CON). Patients were divided in two 
groups: Group A: patients with GIC dudng their evolution. Group B: 
patients without GIC. Differences between groups were analized for 
APACHE II admission score or evolutive variables (1 .ICU days, 2.MOF 
development and 3.final outcome). Statistical analysis was done by 
CHI2 t test or ANOVA. 
Results. 400 cases (age =56.8+17.9 yrs, APACHE 11=18.2• (x• 
in 37 Spain ICUs were included. A GIC was present in 56.25% of the 
patients. Mean APACHE II score was similar in beth groups for each 
GIC analyzed. Total ICU days (x~ls) were superior for patients who 
developed IRG (A:22.1• B:17.7• DIA (A:28.4• 
B:17.6+15.9)(p<0.01) or REG (A:34.8• B:18.4• The 
presence of MOF was associated with an increased incidence of ABD 
(24.3% vs 9.5%)(p<0.01), IRG (48.6% vs 33.1%)(p<0.05) and REG 
(13.5% vs 3.1%)(p<0.05). Also, patients who died presented a superior 
incidence of ABD (26.9% vs 7.3%)(p<0,001), IRG (56.1% vs 
28.7%)(p<0.001) and REG (11.2% vs 3.4%)(p<0.05). 
Conclusions. 1. Incidence of GIC is high in ICU patients. 2. Admission 
APACHE II score do not predicts the EN tolerance after the onset of this 
treatment. 3. ICU days are superior in patients who develops IRG, DIA 
or REG. 4. The presence of MOF or the fatal outcome increases the 
incidence of ABD, IRG or REG. 

CARBON DIOXIDE OUTPUT WITH DIFFERENT AMOUNT AND 
PROPORTIONS OF NUTRITIVE 

M. Guillaume, J. Pneumatikos, K. Pappas, K. Siourdas, G. Nakos 
University Hospital of Ioannina -ICU, Ioannina, Greece 

Carbon dioxide production is a major determent of work of 
breathing. Increase in CO2 production during nutritional support 
may precipitate ventilatory failure and difficulty in weaning from 
mechanical ventilation. In the present study, CO2 output was 
calculated while passive mechanically ventilated patient were fed 
with different amount of calories and different proportion of 
protein, carbohydrate and fat. 
Four clinical stable and mechanically ventilated patients were 
studied. Carbon dioxide was calculated while patients were 
paralyzed, sedated and mechanically ventilated. Six nutritional 
regimens were used: a) no calories, b) t00gr  glucose/24h, c) 
calories equal to rest energy expenditure in special formula with 
low carbohydrates and high fat (pulmocare) d) calories equal to 
rest energy expenditure in standard formula (nutdson) e) calories 
double to rest energy expenditure in standard formula (nutrison) 
and f) calories equal to rest energy expenditure parenterel (TPN). 
Carbon dioxide output was low while no calories and/or only 100 
gr/24h glucose was provided, the mean values of VCO2 output 
were 134_+_25 and 140!-_26 ml/min respectively. There was no 
difference in VCO2 output between with low carbohydrates and 
high fat regimen and standard regimen, mean values were 
16t .5-+27 and 163_+26 respectively.The high calories regimen and 
TPN resulted in higher VCO2 output, mean values 184_+25 and 
211• respectively. 
We conclude that the special with low carbohydrates and high fat 
regimen did not reduce VCO2 output, in the contrary, high calories 
intake as well as TPN increased VCO2 output under tested 
conditions. 
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A NEW PREDICTIVE FACTOR FOR RHABDOMYOLYSIS-  
INDUCED SEVERE ACUTE RENAL FAILURE: CREATININE 
I N D E X .  
Klouche  K.,  Cristol J.P., Vela C., Canaud B., B6raud J.J. 
M6tabolic Intensive Care Unit  and Nephrology Department.  
Lapeyronie hospital. 34059 MontpeUier France. 

Predictive factors for rhabdomyolysis (RH) -induced acute 
renal failure (ARF) were studied in a retrospective study from 
January 92 to January 95. 33 patients (pts) (male:23, female:lO; 
mean age: 57+4 y.o.) were admitted with RH defined as CPK>1000 
IU/1. Etiologies were: traumatic and ischaemic 24, infectious 4, toxic 
4, excess activity 1. Factors studied were: s implif ied acute 
physiologic score (SAPS: 10.3+1.1), Organ Systemic Failure (OSF: 
1.02_-!-0.2), diagnosis delay (D: 33+_5h), clinical parameters (sepsis, 
dehydration), blood chemistry data (CPK, BUN, creatinine, 
potassium, phosphorus, calcium, proteins, hematocrit) and urinary 
pH. Severity of  RH was estimated by Ward Score determined 
according to phosphorus, albumin, potassium, CPK, dehydration 
and sepsis. Urea appearance rate (UAR) and creatinine index (CI*) 
were determined over a 24 hours period. ARF was observed in 25 
pts. In non-ARF and ARF groups respectively, SAPS (5.5_+0.5 vs 
11.8+1.3), deshydratation (0 vs 11), sepsis (0 vs 12), phosphorus 
(1.03+0.16 vs 2.21-+0.21), calcium (2.1+0.07 vs 1.8_+0.07), Ward 
score (4_+0.65 vs 11.8+0.8) were significantly different. However, 
no significance was observed in UAR (310-+89 vs 210-+35) and CI 
(26_+7 vs 34_+3). 16 patients required hemodialysis  (HD) (85:2 
sessions) and 9 remained dialysis free. Only OSF (1.1_+0.1 vs 
1.9-+0.23), Ward score (9.2_-/-0.95 vs 13.25_+0.92) and CI (29+_3 vs 
41-+3) appeared significantly higher in pts requiring HD. 5 pts died 
from associated disease. All patients suffering from ARF recovered 
a normal renal function. 

We confwmed that an elevated Ward score (over 7) is a good 
predictive index of ARF. In addition we found that CI is a severity 
factor for ARF requiring HD. Thus, patients suffering for RH with 
elevated Ward Score and CI, have a fair chance of dialysis and 
should be treated more intensively. 
* CI (expressed in mg/kg) = (CAR + Feces Creatinine) / Weight. Where CAR: 
creatinine appearance rate; Feces cr~t..= mean plasmatic creatinine x 0.043. 

EFFECTS OF CONTINUOUS INFUSION WITH NORADRENALINE AND 
DOBUTAMINE ON CARBOHYDRATE METABOLISM IN HEALTHY 
VOLUNTEERS 

Tr~er  K., Cetin T.E., Tugtekin I., Georgieff M., Ensinger H. 
Universit~tsklinik fLir An~sthesiologie, 89070 UIm, Germany 

Introduction: Endogenous as well as exogenous adrenergic agonists have a 
profound effect on carbohydrate metabolism in human critical illness. In this 
study the effects of noradrenaline (NOR) and dobutamine (DOB) on carbo- 
hydrate metabolism during a 4 hr infusion were investigated. 
Methods: After approval by the local ethic committee 14 healthy volunteers 
were studied. Hepatic glucose production (HGP [mg/kg/min]), using 6,6-D2- 
glucose as stable isotope tracer, as well as plasma concentrations of glucose 
(GLC [mmol/I]) and lactate (LAC [mmol/I]) were measured prior and during 
infusion of NOR (0.14 pg/kg/min) and DOB (6 pg/kg/min). Blood samples 
were drawn before and during the agonist infusion. 
Results: No major changes in insulin and gtucagon plasma concentrations 
could be found during the study period. 

NOR (n=7) ::i:::: :iiiii~ 8~ i ::i: ~:~:: :: i:ii.i { ~ i :  :: 
2.43-+0.24 2.78-+0.22 2.25-+0.26 1.99_+0.26 

: 5.0-+0.2 7.1 _+1.0 6.2-+0.4 5.8-+0.3 
1.0_+0.2 1.1 _+0.2 1.1 _+0.2 1.1 _+0.2 

::i h ~  :: :~iii 2.43+0.50 2.12_+0.44 1.94-+0.33 1.82"4-0.27 
i:i :!~[~:~ i i i  4.8-+0.2 4.6--.0.2 4.6---0.2 4.6-+0.2 
!!:)!!:" i ~  ~3 i:ii!i 1.1 _+0.2 0.9---0.1 0.8_+0.1 0.9_+0.2 

Mean-+SD are shown. # p<0.01, ANOVA for repeated measurments. 
Conclusions: The effect of NOR on HGP and GLC were smaller as 
compared to adrenaline (I) with a similar time course. In contrast to the 
effects of adrenaline and NOR, DOB had a different effect on carbohydrate 
metabolism: a decrease in HCP and GLC, which is uncommon for a 
/3-adrenoceptor agonist. Since HGP is an energy consuming process that 
might deteriorate hepatic oxygen balance in critical illness, the differential 
effects of adrenergic agonists may be of importance and need further 
clarification. 
(I) Ensinger H. et al., Intensive Care Med (I 994) 20:113 

SOFTRARE FOR ~RRTIFICIALNUTRITION 

R. Garcia, R. Guidi, E. Lerro, R. Natali, 
~. Scocco, D. Rovira, P. Tvrde 
Intensive Care Unit. Hospital Italiano ROSARIO, 
ARGENTINA 

The nutritional insufficiency often accompanies 
post-operative hypercaloric states, inanition, 
serious infections and weakening chronic 
illnesses. That is why the early nutritional 
support, sufficient and appropriate for each 
individual base, is a fundamental component of 
intensive care unit as an indispensable factor 
for recovery. Per this reason, our Unit, 
developed a software for the implementation and 
nutritional control of t~e assisted patients. 
This software is incorporated is an expert 
system called ~I~Su, designed and developed by 
the computational division of our Unit. This 
system arrives to inferred diagnoses such as : 
respiratory, hepatic, renal(with and without 
dialysis) dysfunctions, pancreatitis, ARDS, 
decrease of consciousness, diabetes. According 
to these data, the system automatically 
suggests, on screen, possible solutions: a) 
required caloric contribution according to 
corporal area and grade of stresss b} the 
adequate Contribution of carbon hydrates, 
aminoacids and lipids, related to each failed 
organs c) a balanced and rational contribution 
according to the weight and number of organs in 
failure if there is a multiple organic 
dysfunction. In order to elaborate the 
individual bag of feed under a laminar flow 
bell, physicians can incorporate, if they are 
necessary oligoelements and ions. Afterwards, 
the prescriptions are sent to the central 
pharmaoeutical lab of the hospital. The use of 
this intelligent system helps the physician to 
choose the correct artificial nutrition, because 
the program is permanently checked by experts. 

ENTERAL VS PARENTERAL NUTRITIONAL SUPPORT IN 
CRITICALLY ILL PATIENTS 

S.N. Georgiannos*, D. Veldekis +, A. Koutsoukou +, I.Eliopoulos § A.W. 
Goode* 
*Dept. of Surgery, London Hospital Medical College, U.K. 
+ ICU, Hospital for Chest Diseases of Athens, Greece 

Objectives: To compare the effect of short term enteral feeding versus 
parenteral nutrition, when a isonitrogenous and isocaloric feeding solution is 
administered by either mute. 
Methods: In a prospective controlled clinical trial 30 patients were studied; 
all exhibited moderate degree of malnutrition, normal liver and kidneys, and 
a functi6ning gastrointestinal tract. The patients were randomized to receive 
a free amino acid and small peptide diet (15 patients) or an isonitrogenous 
isocaloric parenteral support (TPN) (15 patients) (total energy: 2880 Kcal, 
nitrogen: 14.5 g, carbohydrates: 380 g, fat: 112 g, N/non protein calories: 
1/175) at least for 10 days. 
Results: There were no significant changes in anthropometric parameters 
within either group. Nitrogen equilibrium was aqhieved by day 3 in the TPN 
group and by day 5 in the enteral group (66.6% of the enterally fed patients 
and 80% of the TPN patients maintained in positive balance the day 10 of 
the study). There were no significant changes in serum albumin within either 
group. Serum level of transferrin reached a significant increase in both 
groups (p=0.003). Thyroxine-binding prealbnmin rose significantly in both 
groups as well (p=0.019 and 0.004 respectively). Statistically significant rises 
in lymphocyte counts (p=0.003 and 0.001 respectively), in levels of C 3 
(p=0.009 and 0.01)1 respectively), IgA (p=0.002), IgG (p=0.004 and 0.003 
respectively) and IgM (p=0.004) occurred in either treatment group. There 
was a high incidence of negative skin tests at the start of the study in the 
enteral group (73.3%) and the TPN group (60%). By the end of the study the 
incidence of negative responsiveness was 40.0% and 26.6% respectively. 
Despite maintenance of similar glucose levels in both groups, TPN led to 
significantly higher serum insulin levels. The serum insulin increased almost 
linearly over the study period and eventually prevented fat mobilization and 
lipolysis, so that free fatty acid levels had fallen significantly. A significant 
elevation of the liver enzymes over the study period occurred in 73.3% of the 
TPN group, but not in the enterany fed patients. 
Conclusions: The present findings provide no evidence that enteral diets 
containing free amino acids and small peptides, as their nitrogen sources, are 
in any way inferior to isonitrogenous isoealoric regimes parenterally given. 



The scope of practice of  the critical care nurse in South Africa 

W. E. Nel, Ph. D (Nursing), H .H.M.  Uys. Ph. D (Nursing), Depar tment  of 
Nursing Science, Rand Afr ikaans  Universi ty Johannesburg, RSA 

Aim: The aim of this study is to describe and explore the expectations of the 
functions of the critical care nurse to enable the formulat ion of guidelines 
for the scope of practice for the critical care nurse with a South African con- 
text, 

Methods: Phase I was to determine the expectations of the critical care 
nurse, the nursing service managers  and the doctors with regard to the func- 
tions of the critical care nurse. A focus group interview was held with a 
group of experts in the field of critical care. The results were used to com- 
pile a questionnaire.  This quest ionnaire was sent to the critical care nurses, 
the nursing service managers and the doctors in South Africa for comple- 
tion. From these results the functions of the critical care nurse were deter- 
mined. 

Phase II was to formulate  guidelines for the scope of practice for the criti- 
cal care nurse within a South African context. Through usage of the date 
(Phase I) the scope of practice was formulated. 

Guidelines were formulated for the practise, educat ion and research re- 
garding the l imitations of the professional-ethical authorat ion and the im- 
p lementa t ion  of the scope of practice for the critical care nurse. 

GASTROINTESTINAL MOTILITY IN CRITICALLY ILL PATIENTS 
WITH LARGE VOLUME OF GASTRIC ASPIRATES: MANOMETRIC 
EVIDENCE FOR INTESTINAL PSEUDOOBSTRUCTION. 
A. Dive, F. Foret, L Jamart. P. Evrard, M. Go~alez, Et. Installr. 
Department of Intensive Care Medicine, Mont-Godinne University (UCL) 
hospital, B-5530 Yvoir, Belgium. 

Objectives : High output gastric aspirates arc occasionally observed during 
fasting in critically ill paticnts, preventing any attempt of feeding via the 
enteral route. Although these patients are often said to suffer from 
"gastroparesia", the motor correlates of this condition arc lurgcly unknown. 
In this stud?', wc recorded the gastrointestinal motility of critically ill 
patients with abundant (>250 mL/24 hours) fasting gastric aspirates. 
Methods : Antral (4 sites separated each other from 1.5 cm), duodenal (1 
site) and jejunal (1 site) contractions were recorded simultaneously by ~eans 
of a multihimen tube assembly positioned trader fluoroscopic control 
(perfused catheter technique). Tracings from prolonged recordings were 
obtained on a multichannel recorder (7758A recorder, Hewlett-Packard) 
then anal)7,ed visually, with a special attention for the following 
abnormalities which are characteristic of intcstinal pseudoobstmctiou: l) 
absence or aberrant propagation of the migrating motor complex (MMC), 2) 
presence of bursts (> 2min) of nonpropagated phasic pressure and 3) 
presence of sustained (>30 min) uncnardinate pressure activity. 11 patients 
with a volume of gastric aspirates of 731 • 506 (SD) [median 5001 mL/24 
hrs were investigated for 538 4- 271 [median 4551 minutes. 
Results : Only one patient had no detectable motor abnormality. MMCs 
were either absent (n=4) or migrated abnormally (retrograde propagation : 
n=4; retrograde and stationnary : n=2) in 10 pts. Bursts of nonpropagated 
phasic pressure activity were present in the duodenum in 9 pts and sustained 
uncoordinate pressure activity was found in 2 pts. Additional abnormalities 
included episodes of prominent pyloric activity. (n=l) and sustained antral 
pressure activity (n=2}. 
Conclusion : Critically ill patients with large volume of gastric aspirates 
have manometric evidence of intestinal pseudoobstruction. Prokinetic 
therapy in these patients should thus focus not only on enhancing gastric 
motility, but also on restoring a normal propagative contractile activity in 
the intestine. 
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MG-K RELATIONSHIP 1N HYPOKALEMIC PATIENTS ~ I T H  
SIMULTANEOUS POTASSIUM AND MAGNESIUM 
ADMINISTRATION 
J Gomez MD, , M Shahla MD, JL Trenfini MD, RJ Kahn MD and JL 
Vincent MD, Phi). 
Dept. of Intensive Care, Emsme Hospital. Free University of Brussels. 
Belgium 

OBJECTIVES: Since pomssnim (K) and magnesium (Mg) metabolism 
are closely linked, we evaluated whether Mg supplementation can 
facilitate K repletion in ICU patients. 

METHODS: This prospective, open-label, randomized placebo-controlled 
study included 20 patients with hypokalemia in whom rapid potassium 
replacement (20 mEq KCI in 1 h) was performed: 14 patients received 
Mg sulfate (6 g in 3 hours) and 6 patients received a corresponding saline 
infusion. Measurements were made at time 0, +1, +3 and +6 hours 

RESULTS: K levels increased more in Mg treated patients than in the 
patients who received saline infusion at time 1 and 3 h (p < 0.05 - 
Students-Newman-Keuls). (Table 1). 

BLOOD POTASSIUM LEVELS 

Saline Baseline 1 hour 3 hours ] 6 hours 
3.454-0.78 4.174-0.60 3.99-1-0.65 4.10~0.58 

Magnesium 3.194-0.29 4.13:t-0.37" 3.924-0.27 [ 3.99=[-0.22 
*p<0.05 vs baseline. Table 1 

CONCLUSION: Magnesium infusion in conjunction with potassium 
replacement showed to be effective in increasing K levels more than the 
replacement alone. Magnesium administration together with potassium 
replacement ma.v be warranted in critically ill patients. 

FLUOROSCOPIC PLACEMENT OF DUAL LUMEN NASO- 
GASTROJEJUNAL TUBES IN MECHANICALLY VENTILATED 
CRITICALLY ILL PATIENTS : ERYTHROMYCIN OVERCOMES THE 
NEED FOR ENDOSCOPY. 
F.Foret. A.Dive, Et.lnstallr. Department of Intensive Care Medicine, Mont- 
Godinne University Hospital. B-5530 Yvoir. Belgium. 

Introduction. Dual lumen uaso-gastrojcjunal tubes are a major ads'ance in 
nutritional therapy of mechanically ventilated critically ill patients since 
the3" authorizc jejunal feeding with concurrent gastric decompression, 
there,, reducing the risk for aspiration. Unfortunately, placcmem of these 
tubes in the jejunum regularly dictates to resort to endoscopy in order to 
facilitate pyloric intubation. Recently, the remarkable gastrokinetic 
properties of the well known macrolide antibiotic er}lhromycin have been 
demonstrated in gastroparetic critically ill patients 1. 
Aim. In the presem stu~,, we evaluated the feasibility of placing dual lumen 
naso-gastrojcjunal feeding tubes at the bedside without endoscopy, using 
eDthromycin to help Iranspy'loric migration of the tube under fluoroscopic 
control. 
Methnd Each patient admitted in our ICU during a 2 months period and 
requiring artificial ventilation and enteral nutrition for a period of at least 3 
days was included in the study.. After inserting the tube (Stayput| Sandoz, 
USA) in the gastric anmnn, e.rythromycin (200 rag) was aduunistored 
intravenously, to help fluoroscopic positioning of the tube into the jejunum. 
The total duration of the procedure (from nasal intabatiun to jejunal 
placement), as well as the duration of ftuoroscopy were recorded in each 
patient. 
Results. 15 patients (male/female : 13/2: Mean age : 56.9 + 22.2 years; 
Mean Apacbell score : 23.t • 7.0) wore enrolled into the study.The 
procedure was performed within the 2 dab,s following institution of 
mechanical ventilation. Jejunal access was obtained in all 15 patients 
without resort to enduscopy in 10,81 • 7.31 min.(total duration of the 
procedure). Mean duration of fluoroscopy was 3.54 + 2.97 rain. 
Conclusion. We conclude that placement of dual lmnen naso-gastrojejunal 
tubes can be obtained in mechanically ventilated critically ill patients 
without resort to endoscopy., provided that e rythromycin is used as 
gastrokinetic agent to help pyloric intubation. 

1. Dive A. Miesse C. Galanti L, Jamart J, Evrard R Gonzal~ M. Install6 E. 
Effect of a mutilin receptor agonist infusion on gastric emptying and 
motility in critically ill patterns : a double blind, placebo controlled, cross- 
over study. Clinical'Nutrition 1993; 12 : 41-42. 
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NUTRITIONAL S T A T U S  ASSESSEMENT OF CRITICALLY ILL 
pATIENTS 
A. /Vlarinho= A. Silva, A. Paes Cardoso 
Intensive Care Department - Hospital Germ de Santo Antdnio - Porto. Portugal 

OI)iective: To determine the nutrit ional status of an Intensive Care Unit (ICU) patient 
population. 
Mmteri~ds r ind methods: a prospective clinical study was designed to assess the 
nutritiona[ status, at admission (AD} and discharge (DIS} of patients admitted in our 
unit, during a year. 
Patient exclusion criteria: length of stay < 6 days; clinically important renal or 
hepatic disfunetion. 
The fol lowing AD and DIS parameters were considered in all patients: - mid arm 
circumference, triceps skinfold thickness, serum transferrin, albumine and 
lymphoeites and urinary creatinine/height index. 
Patients whose results were bel low 80% of normal values in 3 or more of the 6 
above criteria were considered undernourished (UND).Statistical analysis was 
performed using %2 analysis.Statistical significance was established at p<O.O5. 
Results: a total of 129 patients(47 female, 82 male) - wi th  a mortal i ty rate (~) of 
31,8% - were studied, aged 56-+8 years and a median ]enght of stay of 22 days. 
Evolution o f  the nutr i t ional status in ICU and ~: 
1 - nourished (NOU) at AD and at DIS - 22; ~ 0%; 2 - NOU at AD and UND at 
DIS - 17; ) 41 ,2% ; 3 - UND at AD and UND at DIS - 73; ~ 45.2%;  4 - UND at 
AD and NOU at DIS - 17; ~ 5,9%. 
We observed a p <  0.05 when we compared groups 1 and 2 
(p=0 .0012) ,  and groups 1 and 3 (p=0 .00026 ) .  
Variation in nutr i t ional  status and longht o f  stay: 
1- NOU at AD and NOU at DIS = > median lenght  of stay 18 days; 
2 UND at AD and UND at DiS = > median lengbt of stay 22days; 

Nutrit ional status and age at admission: 
1- Age > = 60 years : NOU (13) , UND (53) 
2- Age < 60 years: NOU (26), UND (37) 
Nutrit ional status and age at discharge: 
3- Age > = 60 years : NOU (12) , UND (54) 
4- Age < 60 years: NOU (36), UND (27) 
We observed a p<O.05  when we compared groups 1 and 2 (p=O.01)  and groups 3 
and 4 (p =0 .004 )  
Conclusion: Such study permits to conclude that  most of our patients (69.8%), 

staying in ICU for more than 6 days, were UND, namely the elder. We observed 
that  this kind ef patient had a longer median length of stay in ICU, associated wi th  
higher mortal i ty rate. 
In conclusion, the nutri t ional management is an essential element in suportive 
care of critical)y ill patients. 

PIIARAMACOKINET1C PROIql,l~ OF RI"COMBINANT IIUMAN INSUI,IN-IJKIg 
GROWTII FACTOR-I (IGF-I) GIVFN SI.;BCUTANEOUSI,Y TO cRrrICAI,LY II,L 
PATIENTS Wrl'll SYSTEMIC INH,AMMATt)RY RI,~SPt)NSI," SYNI)ROMI'; (SIRS) 
G.D Yarwood, R. Ross*, J.H. C~akicy, C.J. Hind~ 
Departments (if Intensive Care and Elldncrinnlngy*, SI, [3~ll-[]llll(nne, w's Hasl~ilal, Lolldtlll. 

Ohiectives: SIRS is associated with hypercataholisnl and resistance to nutritional 
support, despite raised circu&ting levels of  growth hormone and insulin. Serum 
IGF-1 levels however are low; thercti~re rhIGF-I administration might produce 
nsefnl anabolic effects. The pharmacokinetics of  exogenously administration rhlGE- 
I in such patients are likely to differ from that seen in the less seriously ill due to 
changes in circulating blood volume, increased capillary permeability, poor 
nutritional stares, and alterations in binding proteins. The ol2jective of this study 
was to determine the clearance, apparent vohnne (if distribution (Vd), time to peak 
concentration (Tmax) and elimination half-like (TIA) of a single subctKaneous 
il~ieetion of rhlGF-I in patients with SIRS on the intensive care unit (ICU). 
Methods: 9 ICU patients with SIRS were entered into the study, which had been 
approved by the Ethics Comjnittee. In each patient 6 baseline hlood samples for 
circulating 1GF-I were obtained over a 24 hour period, prior to il!iection of 40 
p.g/Kg of rhlGF-1 subcutaneously. A further L4 samples were taken fi'om each 
subject over the next 48 hours. Circulating IGE-I was measured in serum at each 
time point by radioimmtme assay, and the area under the curve tbllowing 
administration of  rhlGF-I was derived tbr individual patients fixm~ baseline a~!justed 
IGF-I levels. Clearance values were caietdated by dividing the administered dose 
of rh[GE-[ by the total area under the etnve. Vd and TV2 were calculated by 
regression analysis of  the terminal part nf the log sertnn concentration time profiles. 
Results: Results are expressed as median (range). Age 35(29-73) years, APACHE 
II score 18(12-34), and length of ICU stay 26(10-92) days. BaseIine circulating 
IGF-1 levels were low 28( < 20-166) ng/mL reaching a peak of only 84( < 20-246) 
ng/ml. 2 of the 9 patients had basal levels predmnhaantly below the Inwel- limit of 
detection of the assay, and showed no appreciable rise in serum IGF-[ levels 
tbllowing rhIGF-I injection. Parmacokinetic variables could not therefi)re be 
determined in these two patients. Following rhlGF-I injection in the remaining 7 
patients Tmax was at 3(2-6) hours, clearance was 89(31-452)0 ml/min, Vd was 
0.29(0.12-0.73) L/Kg, and TIA 9.2(4.2-30.1) honrs. 
Conchlsions: There was marked patient wu-iability in response to rhlGF-I 
administration. Vd was similar to that seen in poshq~erative maior surgery patients 
(0.29 vs 0.33 L/Kg), but clearance was greater (89 vs 25 ml/min), Tmax earlier 
(3 vs 5 hours) and T~A shorter (9.2 vs I0.8 homts). If  riaIGP-I is to be administered 
to dtically ill patients the dose should he nlodified m the light of these findings. 



5. Infection in the ICU 
POSTOPERATIVE EVOLUTION OF ACUTE B A C T E R I A L  
ENDOCARDITIS  SURGERY AT  ICU 
I.A. Martin Gormfilvez, M.T. Hermana Tezanos; P. Melero Alman, 
l.C.Vergara Serrano, J.R. lruretagoiena Amiano. 
Intensive Care Unit. Cruces-Baraealdo. Espafia. 

Baekgronnd: Acute bacterial endoearditis continues to be a 
condition with high morbidity and mortality. The majority o f  patients 
are treated with high dose antibiotics, but a patient group requires 
surgical treatment. 

Methods  and  Results: From January 1991 to March 1994, 
65 patients underwent surgery for acute bacterial endocarditis: 36 
had native valve endocarditis and 29 had prosthetic valve 
endocarditis. There were 48 men and 17 women. Streptococcus 
viridans was the predominant infecting agent in native ~alve 
endocarditis and Staphylococcus epidermidis in prosthetic valve 
endocarditis. Progressive congestive failure, uncontrolled sepsis and 
peripheral emboli were the most common indication for surgery. 
Although the mitral valve is more commonly involved in acute 
bacterial endocarditis, the aortic valve most often requires surgical 
inlervetion. The postoperative bleeding in the no-aprotinin group 
was 1902+1450cc and in the aprotinin was 850:t:80 (p < 0,0001). 
The mortality in ICU was 10,7%, the staphyloccocical endoearditis 
mortality was 18,2% and the no-staphyloccocical endocarditis 
mortality was 2,6% (p<0,05). 

Conclusions: The early surgery is indicated if endocarditis 
has no response with medical treatment. The mortality o f  
staphyloceocical endoearditis involving left valves was higher than 
caused by other infecting agents. Aprotinin treatment improved 
prosta#andin metabolism and preserved pletelet function during 
open heart surgery and could be useful in this type o f  interventions. 
Urgent surgery had a high mortality (24%). 

SELECTIVE DIGESTIVE DECONTAMINATION AND METHICILLIN- 
RESISTANT STAPHYLOCOCCUS A UREUS COLONIZATION 
l. RAUMANNS l, D. ROUFOSSE-RAUMANNS I, A. KAL!F~OLD 2, IL 
MINKENBERG 3, W. BEHRENDT 1 
~Dept. Anesthesiology, 2Dept. Microbiology, ~Dept. Informatic and Biometrics, 
Technical University (RWTH) Aachen, Germany 

Selective digestive decontamination (SDD) has increasingly become the subject of 
critical discussion sine~ the development of multiresistant organisms has become 
an issue. Moreover, a selection of gram-positive pathogens must also be taken into 
account when using the SDD regimen, which is primarily directed at the gram- 
negative bacterial specUmn, with the methicillin-resistant Staphylococcus aureus 
strains (MRSA) being of particular importance. The objective of our study was to 
determine the extent to which colonization with MRSA strains is promoted by 
SDD. 

Method: 65 patients (ventilation period > 5 days) were randomized and allocated to 
the SDD group (n=32) or the control group (n=33). In their general intensive care 
theraw, there were no differences between the groups. The SDD regimen consisted 
of the four times daily administration of 50 rag polymi~ 80 mg tobramycin and 
500 mg amphotericin B in the nesc, mnoth and stomach. Systemic prophylactic 
~dmini~/rution of antibiotics was not part of the SDD regimen. Smears were taken 
from the nose and the rectum twice wceldy and from the pharynx and trachea once 
wceldy, and tested for MRSA. Further samples were taken as clinically reqnircR 

Results: 625 smears were examined in the SDD group. MRSA strains were detected 
in 66 samples (10.5%) from 7 patients, and in 5 patients they were detected for a 
period of up to 4 weeks. The positive smears were districted as follows: tracheal 
11/117 (9.4%), nasal 28/199 (14.0%), pharyngeal 15/111 (13.5%) and rectal 
121198 (6.1%). Severe MRSA-induced infections were observed in 2 patients 
(infection rate 28.6% of the colonized SDD patients). 560 smears were examined in 
the control group. IvlRSA swains were r  in 15 samples (2.6%) from 6 
patients, but only repeatedly over a period of up to 10 days in 3 patients. The 
po~tive snmars were distributed as follows: traclmal 1/114 (0.8%), nasal 8/174 
(4.6%), pharyngeal 4/98 (4.0%) and rectal 2/174 (1.1%). There were no MRSA 
infections in the control group. 

Conclusion: The data collected support the view that the use of SDD promotes a 
selection and persistence of MRSA strains. Longer-term colonization with MRSA 
and sovere systemic inf~ons were only found in the SDD group. Although the 
clinical and epidemiological impact of resistance develol~ng when SDD is applied 
~maine unclear, this question should be given close scrutiny. 
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IMMUNOTHERAPY OF SEVERE SURGICAL INFECTIONS 
WITH INTERLEUKIN-2-TREATED MONONUCLEAR CELLS 
H. C h e r n y k h  PhD,  O. L e p l i n a  PhD,  A. O s t a n i n  
PhD,  C. S h e v e l a  PhD,  S.  N i k o n o v  PhD,  A. 
P a l t z e v ,  B . S . D o b r y a k o v ,  V .A .  K o z l o v  D . S c .  
I n s t .  o f  C l i n .  I m m u n o l . ,  N o v o s i b i r s k ,  R u s s i a  

O b j e c t i v e s :  E f f i c i e n c y  o f  i m m u n o t h e r a p y  w i t h  
f n t e r l e u k i n  - 2 ( I L - 2 )  - a c t i v a t e d  p e r i p h e r a l  
b l o o d  m o n o n u c l e a r  c e l l s  (PBMC) i n  c r i t i c a l l y  
i l l  p a t i e n t s  w i t h  s e v e r e  s u r g i c a l  i n f e c t i o n s  
h a s  b e e n  a n a l i z e d .  
Methods: From November 1993 to March 1995 60 

patients were treated with recombinant IL-2- 
activated autologous PBMC. The course dose of 
infusing PBMC ranged from I to 6xi0 9 cells. 
The  r e s u l t s  o f  i m m u n o t h e r a p y  w i t h  I L - 2 -  
t r e a t e d  PBMC i n c l u d e d  , t h e  c o n t r o l  o f  
e n d o t o x i c o s i s , i  c r i t i c a l  s t a t e  f a v o u r a b l e  
o u t c o m e  a n d  m o r t a l i t y  d e c r e a s e .  
R e s u l t s :  The  immune  s y s t e m  c e l l  
i n v e s t i g a t i o n s  b e f o r e  t h e  t r e a t m e n t  r e v e a l e d  
a s i g n i f i c a n t  d e p r e s s i o n  o f  t h e  T c e l l  
i m m u n i t y .  I m m u n e t h e r a p y  w i t h  I L - 2  PBMC 
r e s u l t s  i n  t h e  i n c r e a s e  o f  l y m p h o c y t e  c o u n t s ,  
CD3 a n d  CD4 c e l l  p e r c e n t a g e s ,  CD4/CD8 r a t i o ,  
C o n A - i n d u c e d  p r o l i f e r a t i o n  a n d  h a s  a n  
i m m u n o m o d u t a t i n g  e f f e c t  on  s p o n t a n e o u s  a n d  
L P S - s t i m u l a t e d  T N F - a l p h a  p r o d u c t i o n  by  PBMC. 
A d m i n i s t r a t i o n  o f  I L - 2 - a c t i v a t e d  PBMC was  
a c c o m p a i n e d  w i t h  t h e  d e v e l o p m e n t  o f  c y t o k i n e  
r e a c t i o n s  t h a t  was  e s s e n t i a l  f o r  t h e  b e n e f i t  
o f  i n t e n s i v e  c a r e ,  
Conclusions: IL-2-treated PBMC infusions in 

patients with severe infections due to 
i m m u n o l o g i c a l  d i s f u n c t i o n  c o r r e c t i o n  a n d  
a c u t e  p h a s e  r e s p o n s e  i n d u c t i o n  r e s u l t  i n  a 

s i g n i f i c a n t  m o r t a l i t y  d e c r e a s e  ( u p  t o  16%) 
a n d  r e c o v e r y .  

CLINICAL EFFICACY OF TAZOBACTAM/PIPERACILLIN 4.5g 1N 
DEPENDANCE OF VARIOUS DOSAGE FREQUENCES 
K.F. BodmanrL F. Bader 
Medical Clinic I, Municipal Hospital Hildesheim, Teaching Hospital of 
Medical School Hannover, Germany 

Tazobactam/Piperacillin (TAZ/P1P) is a new broad spectrum antibiotic, in 
which the acylaminopenicillin Piperaeillin is protected by the 
betatactamase inhibitor Tazobactam from hydrolization by bacterial 
enzymes. TAZ/PIP has shown to possess a high antibacterial activity 
against almost all clinically relevant bacteria and is a registered drug in 
Germany. 
Obiectives: Purpose of this investigation was to evaluate, whether 
FAZ/PIP 4.5g is suited for efficient antibacterial monotherapy of severe 
infections and what influence dosage frequency reveals on clinical 
efficacy. 
Methods: 2151 hospitalized patients have been documented in this 
multicenter trial during a 2 year period. As this investigation should 
reflect the usual clinical treatment, the only criteria for enrolment were the 
typical signs of infection as e.g. temperature > 38~ leucocytosis or an 
isolated pathogen. Exclusion criteria did not exist and the patients were 
treated in accordance to the severeness of infection, underlying diseases, 
risk factors etc. with TAZ/PIP 4.5g t.i.d, or b.i.d. 
Results: Patients suffered in most cases from infections of the lower 
respiratory tract (n=926), followed by intraabdominal (n=765) and skin 
and soft tissue infections (n=460). 61% of the 926 LRTIs wvre nosocomial 
acquired and in 75% the treatment was conducted as monotherapy. In 
53% the LRTI was treated with TAZ/PIP b.i.d, and in 45% t.i.d. 
Pseudomonas spp. (n=138) and Staph..aureus (n=134) were the most 
isolated pathogens pretrcatment. The clinical response rates 
(cured/improved) after treatment with TAZ/PIP 4.5g b.i.d, and t.i.d, were 
89% and 81% respectively. Results for intraabdominal- and skin and soft 
tissue infections will be presented. 
Conclusions: In hospitalized patients with severe infections successful 
treatment with TAZ/PIP in monotherapy is possible. In this population a 
reduction of the dosage frequency to 4.5g b.i.d, revealed equivalent 
clinical response rates. 
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SEVERE GENERALIZED TETANUS TREATED IN THE ICU 

V.Tsiora, I.Ravani, N.Gerogianni, N.Kapravelos, E.Ziogas,D.Riggos. 
I.C.U. "G. Papanicolaou" Hospital, Thessaloniki, Greece. 

Objectives. Retrospective evaluation of 9 cases of severe 
generalized tetanus (SGT), treated in our ICU the last 7 years. 
MateriM: We review 9 cases of SGT (6M, 3F), Mean age 66.7 
years. 
In 5 eases the entry site of C.Tetanus was a skin laceration, in 1 case 
it proved to be the external genitalia, while in the rest no portal of 
entry could be determined. In the first 6 cases incubation period was 
short (3-11days) and so was the period of onset (1-6 days). All 
patients needed mechanical ventilation (range 15-58 days), initally 
through an orotracheal tube,and later through a tracheostomy, 
performed 6• days after admission. 
Clinical manifestations of SGT included muscle rigidity and 

i generalized spasms, persisting for up to 6 weeks in the most severe 
cases. Significant autonomic nervous system dysfunction was present 
in 3 cases occurring 5-12 days after the admission and following the 
time course of generalized spasm. Besides general supportive 
measures, specific treatment included passive +active immunization, 
Penicillin G, Magnesium Sulphate and sedation in a variety of 
regimens. Neuromuscular blockade was required in 5 cases. 
Nosocomial infections occurred in 7 eases, with sepsis and MOF in 
o n e .  

Average stay in the ICU was 18-62 days. One patient died with 
severe septic complications and one was discharged with severe 

�9 disability due to anoxaemie ancephalopathy, after a cardiac arrest on 
admission. ~ 
Conel~Mome. Course and outcome in all cases was related to the 
severity of the complications, while the kind and intensity of clinical 
manifestations of SGT influenced the duration of the ICU stay. The 
combination of Clonidine § Morphine in iv infusion and Diaz~am in 
Boluses qth gave the best results in the control of  spasms and 
cardiovascular instability. 

DISINFECTANT TESTING - DIFFERENT METHODS 

S.Stepanovid~ M. ~vabid~ S. Lotina, P.Petrovid, 
M. Vrane~, .T.Simid, LO.~o~kid, N. Kova~evid 

Iostitute of Microbiology and Immunology~ 
Institute of Cardiovascular Diseases, Medical 
Faculty University of Belgrade 

Disinfectants are widely used in medicine, ve- 
terine and food industry. They have important 
significance in prevention of hospital infec- 
tions. The choice of disinfectant shquld be 
made on the basis of their efficacy in vitro 
conditions. 
Standards and tests on efficience are so dif- 
ferent from country to country that European 
Community ser up European Committee for Stan- 
dardization (ECS), Tc 216, in 1990.The mein 
task of ECS is to examine methods for testing 
of disinfectants efficience and to propose the 
standard test. 
We performed this stady to estimate the des- 
truction of L.monocytogenes (LM) by 14 commer- 
cial disinfectants.Three tests were performed 
to evaluate the effoacy of these disinfectan- 
ts: suspension test, carrier test and Kelsey- 
-Sykes capacity test. All tests were carried 
out with and without the presence of organic 
load. 
Results of our stady indicate that LM is not 
resistant to the tested disinfec{ants. 
In suspension test, without presence of orga- 
nic load, 12 disinfectants showed efficacy 
on LM. In the carrier test, in the presence of 
organic load, 6 out of 14 examined disinfec- 
tants did not exposed efficacy on LM. 
The results of examinations clearly showed 
that evaluation of disinfectant's efficacy 
partly depend on the used test method. 

Comparation between simultaneously obtained hemocultures hum the cen- 
tral venous catheter and peripheral vein 

Antun BaSi6, Intensive care unit, KB Firule Split Spin~ideva 1! Jugoslavia 

Bacteremia and sepsis are frequent complications encou- 
untered in severe ICU patients.Microorganism identifica- 
tion with hemoculture presents the basis for adequate 
and successful antibiotic treatment.In many patients da- 
mage and vulnerability of the peripheral veins presents 
an obstacle for obtaining the blood culture from the ce- 
ntral venous (CV) catheter sample could be also used. 
Material and methods 
Blood cultures were perfomed in lo4 patients on blood 
samples simultaneously obtained from the peripheral vein 
and CV catheter three times in a 24-hour period.Criteria 
for the suspected bacteremia were body temperature above 
38 C and leucocytosis above Ioooo leucocytes/dL. 
The site for venipuncture and the CV catheter stopcock 
port were cleansed with povidon iodine.After the initi- 
al 5 mL of blood were discarded,lo mL were used for the 
blood culture.Standard laboratory technique for blood 
cultures was used. 
Results and discussion 
In 76 (73%) patients hemocultures was negative at both 
sites,whereas in the remaining 28 (27%) they were posi- 
tive.For twentyone (26~176 of the positive patients the 
same results were obtained at both sites (peripheral 
vein and CV catheter),whereas in 7 (6.7%) patients the 
blood culture were positive only for the CV catheter 
samples.The CV catheters were in place for less than 
4 days in 81 patients and for more than 7 days in 23 
patients.From 7 patients with positive blood culture 
from the CV catheter,one patient had the catheter for 
three days,whereas the other 6 had the catheter from 
6-1o days. 

HIGH FREQUENCY OSCILLATION DOES NOT CHANGE THE HEMODYNAMIC FEATURES IN 
NEONATES. 

C. CHAMBOUX~ D. SAILLANT, S. CANTAGKEI~ V. TESSIER, #.  CHANTEPIE, 
J. LAUGIER 
Hopital CLOCHEVILLE,  pediatric intensive care unit. 49, Bd B~*anger 37000 Tour~ 

Few dates are available on systemic and pulmonary hemodynamic features in neonates  traited 
wBh HFO, 
Aim : to evaluate the possible hernodynamic changes when shifting coetventional ventilation (CV~ 
to HFO. 
Methods : this randomised study inclueded twenty neonates, hespitalised in ICU of Tours, Baited 
for membrane hyaline disease "with an exogenous surfactant. The severfty of the pulmonary 
disease was f..walueted with oxygenation Index. ( m~,.a rl ~llr yaw omesure x FIO2 x 100/PaO2~. 
We recorded the first hemodynamic dates (HO) two hours after the exngenous eurfeotant intra 
tracheal injection. Then, neonates were randomised in Group I (Gt) or Group II (GII). The Group I 
was the control group, where the CV was remained. In the Group II, the CV was switched to 
HFO.Two hours after randomicaUon and stabilisation of blood gases, we run the second 
echocardiography {H2).Echogrsphy was done with ULTRAMARK 4 ATL using a 7,5 MHZ probe 
and a 5 MHZ pulsed doppler crystal.The hemtx~namlc study inolued : heart rate (HR), artedal 
blood pressure, left atdal aortic root ratio, end diastolic and end systolic left venttt:ular (LV) size, 
LV fractional shortening (FS), direction and peak veleoity of ductal flow, duetus artedcaus size, 
root aortic and left pulrnortaej artery (LPA) velocity time intogml (VTI) and mean veleolty la the 
LPA. Cardiac out wee reassured ,~s : 
aortic TIV x FIx ('Aortic dtameted=/4xHR/body weight. 
RESULTS : Them were no significant differences between the two groups in the gestational age 
[32,3 SA (:b 2,9) / 31,8 (:1: 2,44)], birth weight [1820 g (:l: 507) / 1645 g (:b 530)], oxygenation index 
(11,9 / 12,5) and post natal age [7,4 hours (+ 2,2) / 9,7 hours {:i: 2,6)]. 

We  neither found significant differences in hemodynamic dates : 

LV AoRic VTi LPA VIi 
out put ml4~rnn F$ % (m) (m) ~ m t y  

mLpA 

GI GII GI Otl G[ GII G[ GII GI 
H :t57 399 39 37.4 0096 0,113 O.I,t6 0A75 0.372 

Concl~iea : Shifting from. CV to HFO ht~ no actrte effeom in h~nodymnfie dates, in Booting. 
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It is concluded that the blood sample for hemoculture 
should be obtained from the peripheral vein.However,if 
the blood sample is obtained from the CV catheter,the 
catheter shouldn't be in place for more than 4 days. 



C U L T U R E  R E S U L T S  OF E N D O T R A C H E A L  A S P I R A T E D  
S P E C I M E N S  IN ICU:  T R A N S F E R  OF B A C T E R I A  B E T W E E N  

P A T I E N T S  A N D  STAFF. 

Platsouka E j, Paniara ol ,  Routsi Ch 2, Kontopoulos P), Pirounaki M 2, ILaltsas 
p2, Prekates A 2, Roussos Ch 2. 
tDepar tment  of  M~erobiology, Evangelismos Hospital,  Athens,  Greece 
2 Critical Care Depar tmen t ,  Univers i ty  of Athens  Medical School, 
Evangelismos Hospital ,  Athens,  Greece 

Objectives: 1, To count  and  evaluate bacteria isolated from endotracheal 
(ET) suctiori samples (with and wi thout  saline). 2. To establish the 
exogenous source(s) of pa thogens  isolated from carer's hands and the 
e q u i p m e n t  involved in sampling in order to reduce the incidence of 
contaminat ion and  infection. 
Method~: This prospective study included 20 consecutive venti lated patients 
(15 male and 5 female, 5 6 _  + 16 yr; A P A C H E  II score 19-+7) over a period of 
3 months.  ET  aspirated samples with and wi thout  saline were taken daily 
from Day  0 of intubation until pathogen~ were presented in counts of _> 105 
per  ml. At  the same time, samples f rom both carer's hands were taken 
before and  after ET suction and  a swab from the venti lator  tube. 
Results: The  overall length of intubat ion var ied between 3 to 65 days. 
Bacterial transfer be tween staff and  patients was noted in 80% of patients 
until  Day  5 of intubation.  There  was no significant correlation between 
severity score and appearance of colonization. The  incidence of pneumonia  
in studied pat ients  was 45% with an overall mortali ty rate of 30%. 
Acinetobacter anitratas (No 15), Staphylococcus aureus (No.15), Klebsiella 
pna~moniae (No.9) and Pscudomonas aeruginosa (No.4) isolates predominated  
in all our  specimens. W e  not iced increased resistance to most  antibiotics 
with the exception of imipenem for G r a m  (-) bacteria and vancornycin for 
G r a m  (+)  bacteria. 
Conclusions: I. Tracheobronchia l  colonization appears directly in the 
maiority of intubated patients. 2. There  is a close relationship between the 
microflora of  personnel,  patients and equipment.  3. Bacteria transfer was 
noted both to and from patients. 4. Strict hand  disinfection policy remains 
an i m p o r t a n t  measure  for the proper  care of mechanical ly venti lated 
patients to reduce respiratory infections. 

NOSOCOMIAL INFECTION IN THE CRITICALLY ILL PATIENT - 
THE ROLE OF CARBAPENEMS 

H Lode, T Sehaberg, H Manch 
Department of  Chest and Infectious Diseases and Medical Microbiology, 
City Hospital Zehlendorf/Hackashorn, affil. Freie Unlversitit Berlin, FRG 

Nnseeomial pneumonia is the most common nnsocomiai infection in the 
ICU-settiag, reported in up to 20% of patients admitted to the ICU 
following surgery. It is associated with significant mortality that ranges 
from 30~ to 70%. Enteric gram-negative bacilli have been implicated in 
75% to 85% of ventilntor-associated pneumonias and Pseudomonas 
aeruginosa accounts for 27% to 40% of these pneumonias. Importantly, 
epidemics of/3-1actamnse-pruducing Enterobacter spp or Klebsiella spp that 
are resistant to extended spectrum cephalosporins or penicillins, pose 
serious obstacles to effective antibiotic choices. Carbapenems provide in 
~tro activity against a wide range of Enterobacteriaceaeand other gram- 
negative aerobic bacteria, except Steaotrophomonns maltophilia. In vitro 
meropcnem is more active against Pseudomonas spp than imipanem 
(especially P. aeruginosa and P. cepacia), Imipenem and meropenem are 
effective against more than 95% of strains responsible for nnsocomial 
infections. All major pathogens associated with LRTI are usually covered 
by the carbapenems, exceptions are pathogens involved in so-called atypical 
pneuomouia like mycoplasma, chlamydia and legionella. Carbapenems are 
highly stable in the presence of most chromsomal and plasmid-mediated B- 
lactumases and usually offer a postantibiotie effect lasting for three hours 
against most of the Enterubacteriaceae. Reeent studies comparing 
imipenem/cilastatin with other ~-lactams and fluoroquinolones in severe 
LRTI in ICU patients resulted in favourable clinical cure rates and good 
tolerance, but development of resistance in P. aeruginosa and 5;. aureus 
during treatment were of some concern. Meropenem offers the advantage 
of greater stability against enzymatic degradation, so no concomitant 
administration of an enzyme inhibitor is necessary, and meropenem appears 
to be associated with a lower risk of seizures, particularly when used at 
high doses. Results from studies with meropenem in LRTI, especially in 
critically ill patients with acute exacerbations of chronic bronchitis, 
demonstrated excellent cure rates and better gastrointestinal tolerance of this 
new carbapenem. Both earbapenems are effective candidates for use as 
empiric monotherapy in nosucominl infections of critically ill patients. 
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PREVENTION OF INFECTION IN MULTIPLE TRAUMA PATIENTS 
BY IV HIGH DOSE OF IMMUNOGLOBULINS:  EFFECT OF 
TEMPERAI 'URE INCREASE ON SERUM BACTERICIDAL ACTIVITY 
E Douzinas, MPitaridi~, O Louris, 10ikonomidou, 1 Andrianakis, C Roussos 
Critical Care Dpt, Evangelismos Hospital, Athens University School of  Medicine 

Qbl~ctives A favourable effect of  IV immunoglobulins in septic surgical patients 
has been reported, but not sufficiently validated. We conducted this study on 
trauma patients to: i) investigate the effect of IVIG on septic complications and il) 
quantify this effect by means of  serum bactericidaI activity (SBA) assessment and 
iii) to explore the effect of temperature increase (from 37 to 40 ~ C) on the SBA 
Methods: Twenty trauma patierIts matched on admission for age, sex, inju~ 
severity score and Glasgow coma scale, were allocated to receive either WIG 
(IVIG group; I0 patients) or equal volumes of  human albumin 20% (Control 
group; 10 patients). WIG (Sandoglobulin) was administered in a total dose of  1 
g/kg divided in a four time regimen on days 1, 2, 3 and 6 post-admission. Three 
blood collections were performe& before the first dose (day 0) and 24 hours after 
the third and the fourth dose (days 4 and 7 respectively). Complement, lgG 
fractions, the SBA at 37 ~ and at 40 o C and clinical parameters were recorded. 
Results- Similar lgG and IgG] serum levels were found in groups IVIG and 
control on day 0 (743+_130 vs 898• NS and 394+103 vs 472+101, NS), 
whereas they were significantly higher (p<0 05) in the 1V1G group on days 4 
(1700_+_274 vs 799+197, p<0 05) and 7 (1740_+227 vs 864+I64, p<0.05). The 
various complement-fractions increased in both groups without inter-group 
differences The mean (• SBAs (37 ~ C) at 30 rain in IVIG group vs control 
group were: -53_+32 vs -56• NS for day 0, 9_+46 vs -54_+46 p<005 for day 4 
and 7_+34 vs -54+47 p<005 for day 7. The mean (+SD) SBAs (40 ~ C) at 30 rain 
presented a significant improvement over those of  37 ~ C but for the control 
group remained negative a~d were respectively as following: -~8• vs -26+33, 
NS for day 0, 22+_39 vs -29_+35, p<0.05 for day 4 and 24_+31 vs -27_+36, p<0.05 
for day 7. The increase of  temperature induced a 3-fold improvement of  SBA in 
IV1G group and 2-fold ofcontrol-~oup Positive blood cultures, and the product 
of  the infectious episodes number multiplied by days of  occurence, were 
significantly lower (P<0 05) in the IVIG group than in the control (2 vs 7, and 
440 vs 1900, respectively). 
Conclusions: Our study shows a significantly favourable effect of  IVIG 
administration on septic complications and on SBA of trauma patients. The 
increase of  temperature results in a significant improvement of  SBA of patients 
that received IVIG, which theoretically means a farther prevention of  infection in 
the febrile state. 

CURRENT RESISTANCE PAITERNS IN THE EUROPEAN ICU 

B Wiedemann 
Pharmaceutical Microbiology, University of Bonn, Meckanheimer AUne 
168, D-53115 Bonn, Germany 

Infectious diseases in intensive care patients are common in comparison to 
patients on other wards and out-patients. The main difference is that 
intensive care patients are much more sensitive even to less virulent 
bacteria. Thus, the spectrum of  infecting organisms is different. Strains 
often regarded as pathogens with low virulence cause serious infections in 
these patients. Strains such as Serratia, however, have intrinsic resistance 
to most commonly used agents such as 3rd generation eephalosporins. 
Furthermore, the common pathogens like staphylococci, Psoudomonas 
aeruginosu, enterocneei and gram-negative bacteria, enterobacteriaeceae as 
well as the non-fermenters are less sensitive i f  isolated from intensive care 
patients. It is difficult to generalize on intensive care units as different 
patient groups are in different ICUs aud there are great changes from one 
hospital to another and from one country to another. If we take S. aurens 
strains from one study from 1990 the'overall resistance in intensive care 
units towards oftoxacin was 22 %, whereas in other hospital wards the 
percentage of resistance was 5.3 %, in out-patients, however, only 2.$ %. 
The same trend was true for Entercnecus faecnlis, coagulase-negntive 
staphylococci, and other bacteria as well as other drugs. One most striking 
difference was found with Klebsialla pneumoniae and gantamycin resistance, 
which was $ times higher in intensive care units as compared with out- 
patients, whereas in the same species no difference was to be seen with the 
resistance towards carbapenems. However, differences between countries 
seem to be even more striking, as example gantamycin resistance and Staph. 
anrens is given. The extreme difference is more than 60 fold. Thus, it is 
evident that there is a general trend towards higher resistance in intensive 
care units, but no generalizatiouis possible. Therefore, surveillance studies 
in intensive care units are needed and the antibiotic policy has to be adapted 
to the specific needs of the unit. In the ICU setting the most potent 
antimicrobial agents are required to address problem organisms including 
those resistant to penicillins, cephalosporins and aminoglycosides. 
Carbapanems would appear to present a useful option in this setting. 
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SYSTEMIC CANDIDIASIS IN THE INTENSIVE CARE UNIT 
A. Michalopoulos, J. Kriaras, J. Pouiaras, S. Prapas, M. Panagiotou, 
S. Geroulanos. 
Intensive Care Unit, Onassis Cardiac Surgery Center, Athens, 
Greece. 

Objectives of this study was the evaluation of systemic candid•177 
in postoperative cardiac surgery patients (pts) with prolonged ICU 
stay. 
Methods: Out of 2617 postoperative adults pts of mean age 61.1+8.9 
years old, with a mean ICU stay of 1.6_+0.6 days, following an open 
heart surgery from July 1993 to April 1995, 54 pts (2%) remained in 
ICU for more than 10 days because of severe perioperative 
complications. Patients were included in the protocol if they had 
clinical signs of infection or sepsis, and fungi isolated in blood culture 
or in culture from at least three different sites. The patients who 
developed systemic candidiasis received IV fluconazole (800 mg/day) 
(10 patients) or amphotericin-B for at least four weeks, and then they 
were closely monitored. 
Results: Out of 54 postoperative pts with prolonged JCU stay, 11 pts 
(20.3%) developed systemic candid•177 usually after the 20th 
postoperative day. They were 8 males and 3 females of mean age 
64+_7.4 years old. This group of pts had prolonged bypass and aortic 
cross-clamp time compared to control group (119 min vs 84, and 64 
vs 49 min). All these pts received inotropes per• (mean 
value=2.3). During their ICU stay, 9 pts developed sepsis of bacterial 
origin, while the other two severe infection, and received antibiotic 
regimens for prolonged period. The patients were submitted to 
mechanical ventilation for a median period of 50 days. The median 
ICU and hospital stay was 58 and 60 days respectively. All pts have 
been improved and finally negative cultures were obtained. 
Conclusions: 1. A significant percentage of patients who remained in 
the postoperative iCU for more than 10 days developed systemic 
candidiasis. 2. All patients who developed systemic candidiasis had 
received antibiotics because of sepsis or severe infection, for 
prolonged period. 3. Fluconazole seems to be a very good alternative 
to amphotericin-B. 4. Fluconazole is a safe antifungal agent with few 
side effects. 

BOTULISM: FOUR OUTBREAKS" DESCRIPTION 
M. Palomar RM. Gr~cia, L. Campus, J. Serra, X. Nuvials. M. Rodriguez- 
Pazos*, F. de Latorre. 
ICU H.G.*Depart.M.L. and Toxicol. H.U. Vail d'Hebr6n. Barcelona. Spain. 

Botulism is the most severe and an odd food poisoning. Although it is more 
commonly related to preserved meat derivatives, preserved fish and vegetables 
are also responsible for a number of cases. 
Obiectives: To evaluate four familiar outbreaks of botulism . 
Methods: We study the patients that were admitted in our hospital because of 
botulism from May 1982 to February 1995. 
Results: The thirteen pacients involved had a previous history of home preserved 
beans ingestion. 
After a 24-hours incubation period, gastrointestinal symptoms (abdominal pain, 
vomits, constipation) appeared and lead them to hospital consultation in the 4th 
to 7th day after ingestion. Two patients died (acute respiratory failure before 
admission), seven were admitted in ICU, two in ward and two of them were 
discharged from emergency room. Clinical symptoms and the previous history 
of the ingestion established the diagnosis, that was EMG confirmed. In all cases, 
symptoms were consistent with B-toxin botulism. B-toxin was isolated in serum 
and food proceeding from the third outbreak, and the serum was negative in the 
other ones. 
Neurological symptoms were predominant: midriasis (100%), dry mouth 
(100 %), dysfagia (100 %), asthenia (55 %), palpebral ptosis (55 %), accomodation 
paralisis (66%) and urinary retention (55%). Muscle weakness lead to acute 
respiratory failure in three patients (one of them required mechanical 
ventilation). Four patiens developed infections (respiratory, urinary and 
phlebitis). Both died patients and one another presented severe hypertension. All 
admitted patients were treated with polivalent anti-toxin. The two patients who 
underwent a more severe muscle weakness received also guanidine 
hydrochloride, with no answer in one case and provoquing a cholinergic crisis 
in the other one. ICU length of stay was 10 days. At hospital discharge, patients 
continued symptomatic, mainly with dry mouth, disfagia and impaired vision. 
Conclusions: Although botulism is a serious illness, the pronostic seems 
favorable if treatment and support measures are avaible. Usually neurological 
symptoms we predominant and at discharge some of them could still persist. 

PROSPECTIVE ASSESSMENT OF THE VALUE OF THE ARROW 
"HANDS-OFF' CATHETER IN THE PREVENTION OF SYSTEMIC 

INFECTIONS ASSOCIATED WITH PULMONARY 
ARTERY CATHETERS. 

Y. Cohen MD, JP. Fosse MD, P. Karoubi MD, JL. Reynard MD, 
J. Reboul-Marty MD, D. Deyfuss ME), P. Hoang MD, M. Cupa MD. 
Intensive Care Unit, H6pitaux Avicenne Bobigny, Louis Mourier 
Colombes, France. 

The Arrow "Hands-Off" (AHO) thermodilution catheter (TC) is 
completely shielded during balloon testing, preparation, and the 
insertion procedure. In order to assess the value of the AHO 
thermodilution catheter in the prevention of systemic infections 
associated with pulmonary artery catheterization (SIAPA), we 
conducted a randomized prospective study over an 18-month period. 
Methods : The patients (pts) were randomly assigned to two groups : 

Group I for a standard TC customarily used in the department, versus 
group 2 for the AHO thermodilution catheter. The diagnosis of SIAPA 
was determined on the basis of a positive culture of TC and bacteremia 
with the same organism, with out any other nearby focus, in 
association with regression or disappearance of the clinical signs of 
infection after removal of the thermodilution catheter. 
Results (Mean -+ SD) : A total of 166 TC were randomized among 

150 pts. The two groups were comparable in terms of age (62.2 + 13.4 
vs 63.5 -+13.8 years), SAPS on admission (15.6 -+ 5.2 vs 15.2 + 6.2), SAPS 
on the day of catheter insertion (17.6 -+ 4.8 vs 17.3 • 5.8), the duration of 
the implantation procedure (22.8 -+11.3 vs 25.3 -+ 19.5 minutes), the side 
of insertion (26 internal jugular (IJ), 28 subclavian (SC), and 14 femoral 
(rE) vs 36 IJ, 44 SC, and 8 rE), the hemodynamic diagnosis in pts 
(cardiogenic, 64 pts; septic, 12 pts; and hypovolemic, 2 pts v s  

cardiogenic, 78 pts; and septic, 10 pts), the duration of use of TC (3.6 + 
1.3 vs 3.5 + 1.5 days) and the outcome for pts (44 vs 50 deaths). A total 
of 8 cases of SIAPA were diagnosed in group 1 (only among pts with 
cardiogenic indication for catheterization), and none in the AHO 
group (p < 0.002). The causative agents were Pseudomonas aeruginosa 
(2), Klebsiellapneumoniae (2), Staphylococcus aureus (3), and 
Enterococcus faecalis (1). 
Conclusion : This study demonstrates the value of the AHO 

thermodilution catheter in the prevention of systemic infections 
associated with pulmonary artery catheterization. 

TUBERCULOSIS  (TB) R E Q U I R I N G  INTENSIVE 
CARE: IS THERE A SPECIFIC PROGNOSTIC?  

A. de Lassence MD, E. Klement MD, J.D.Ricard MD, M. 
Rouveau, S.Antoun MD, F.Vincent MD, B. Schlemmer MD, J.R. 
Le Gall MD. 
Dept. of Intens.Care. Saint-Louis Hospital - 75010 Paris - France. 

Objectives: The mortality rate (MR) of TB requiring mechanical 
ventilation (MV) is high (70-100%). The aim of the study was to 
evaluate MR, associated factors, and prognostic significance of MV 
and hemodynamic disorders from TB in ICU in 35 patients with TB. 
Methods: Clinical parameters on admission, and complications in 
ICU were related by univariate analysis to ICU, hospital, and 6 
month outcome.  18 patients required MV; 10 were 
immunocompromised (IC) including 8 HIV. TB was pleuro- 
pulmonary in 24, disseminated in 9 and meningeal in 2. 
Results :  MR was 31% in ICU, 34% in hospital and 47% at 6 
month. 
Six month : Survivors Non Survivors p value 
outcome (u=19) (n=16) 
SAPS 9.9 + 4 15.5 -+ 6 0.004" 
Therapy delay (days) 5.5 +-- 18 0.2 + 12 ns 
Initial shock 2/19 (10%) 8/16 (50%) 0.006 
MV 5/19 (26%) 13/16 (81%) 0.005 
Initial PO2/FiO2 ratio 279 _+ 133 230 -+ 96 ns 
ARDS 2/19 (10%) 8/16 (50%) 0.027 
Nosocomial septic, inf. 1/19 (5%) 12/16 (75%) <0.001 
Mortality was associated with a high SAPS score, initial shock, MV 
and nosocomial septicemia. The MR dramatically increased when 
ARDS occurred during illness, despite the lack of correlation 
between MR and initial PO2/FiO2 ratio or initial Murray score. The 
site of infection did not influence the MR. Surprisingly, the mean 
therapy delay was shorter for non survivors. MR was not related to 
IC status, nor HIVstatus, but was only related to previous steroid 
therapy. 
Conclusion: MR of TB requiring ICU is high (47% at 6 month). 
Need for MV increased mortality (72% vs 18%). General severity 
and respiratory dysfunction seem to be major prognostic factors in 
ICU rather than TB per  se or than therapy delay. 



PNEUMOCOCCAL MENINGITIS: EVALUATION OF 42 CASES 
L Campos, M Palomar, B Bermejo*, J Serra, E Arnan, RM Gracia. 
ICU and *Preventive Medicine, HG Vail d'Hebron. Barcelona. Spain 

In spite of the improvement in the prognosis of pneumococcal meningitis (PM) 
with Third Generation Cephalosporins (TGC), this infection still presents a great 
mortality which could be increased with the appearance of antibiotic resistant 
Streptococcus Pneumoniae. 
OBJECTIVES: To asses intensive care mortality and morbidity of PM and to 
define patients (pts) at risk of complicated evolution. 
PATIENTS AND METHODS: A retrospective evaluation of PM cases (all 
diagnosed by CSF culture) admitted in our ICU from January 1985 tit March 
1995. In all pts we analized: demographic data, underlying disease, APACHE 
II score, clinical symtomps, treatment, complications and outcome. Statistical 
analysis was done using BMDP sofware package. 
RESULTS:A total 0f42 pts were studied, 26 males; mean age 55,8 _+ 16 (16- 
81); APACHE II score 16,6 + 7,9; Glasgow Coma Scale (GCS) at admission 
12,5 _+ 1,7; 17 (40%) pts suffer from cronic pathology; 5 (12%) pts diabetes 
mellitus (DM), 4 (9,5 %) pts had had a previous cranial traumatism. In 22 cases 
the source of infection was otic and also in 22 (52 %) episodes of PM there were 
bacteriemia. In 21 out of 26 (80%) pts that CT was performed no radiologic 
abnormalities were shown, 3 of them presented cerebral oedema and 1 pts a 
cerebral abscess. Twenty-eight percent presented seixures, 14% hemiparesia, 
46,3% respiratory failure, 17,5% shock, I5% renal failure, 5,1% multiple 
organ failure (MOF). As for treatment refers 5,5% pts recieved only Penicillin, 
69,4% pts only TCG, 11,1% pts TCG followed by Penicillin and 8,3% pts 
TCG+Vancomycin. Seventy-five percelat of pts recieved Corticosteroids and 
25,6% vasoaetive drugs. The mean ICU stay was 7,5 5:6 days (1-28). Twelve 
(28,5 %) pts died, two of them presented PM relapse (resistant Streptococcus 
pneumoniae) and another two pts developed neurological sequelae. 
Factors associated statistically with bad prognosis were DM, the use of 
vasoactive drugs, shock, MOF, the APACHE II score at admission, the GCS 
at the 48 and 72 hours from admission in the ICU but not the GCS at 
admission. Didn't resulted statistiealy signifcative age, previous eronie 
pathology, seizures, baeteriemia, renal failure and coagulation disorders. 
CONCLUSIONS: Mortality was high and associated to APACHE II score at 
admission, to GCS at 48 and 72 hours after admission, shock, vasoaetive drugs 
and MOF. 
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THE POSSIBILITY FOE EVALUATION OF IMMUNOLOGY- 

CAL PROBLEMS IN SURGICAL PATIENTS UNDERGOING 

INTENSIVE HEALTH CARE 

K.Pavlova , P.Petrova, H.Andreeva, I.Mihailov. 
Dpt.of Intensive Care,bpt.of Immunology,Medical Univer- 
sity, Pleven, B u l g a r i a .  

Objectives:The aim of the study was to analyse some of 
significant immunologycaI changes in surgical patients,re- 
quiring intensive health care,and to determinate the possi- 
bility for evaluation,dynamical examination and importance 
of immunologycal problems for treatment. 
Methodes:The study concerns a number of 30 patients with 
expanded surgical intervention or serious postoperative com- 
plications.The results has been carried out with fiowcyto- 
metryc analyses of lymphocytic suhpopulations and routins 
m e t h o d s  f o r  i n v e s t i g a t i o n  o f  h u m e r a l  immunity.The"panel" 
for evaluation of 2(} immunologycal parameters has been 
offered:T-calls total/CD3+/;T-helper/CD4+/;T-supressor/CD8+/ 
Th/Ts ratio;B-cells/CD19+/;naturaI kilier/NK/cells;skin test 
for cellular immune function;phagocytic and oxidative acti- 
vity;serum levels of immunogiobulins-G ,A,M;protease inhibi- 
tors;C-Reactive Protein.All patients have been studied du- 
ring s u f f e r i n g  and  a f t e r  s u r g i c a l  p r o c e d u r e s  d y n a m i c a l y .  
Resu l t s :The re  have  b e e n  e s t i m a t e d  s i g n i f i c a n t  c h a n g e s  in 
i m m u n o l o g y c a l  p a r a m e t e r s  e s p e c i a l l y : d e c r e a s e  of  T -ce l l s :  
CD3+mean=37.62%/14.3%-47.9%/and CD4+mean=22 .11%/9% - 
28.8%/;inverted Th/Ts  ra t io  ,mean=O.72/0.37-0,90/;reduced or 
negative skin teste;reduced phagocyt ic and oxidat ive a c t i v i -  
ty before septic compl icat ions. 

Conclusions:Dynamical examinat ion o f  immunologycal p a r a -  
meters shows, that  the prolonged T - t o t a l , T - h e l p e r  lympho- 
cytopenia with funct ional  def ic ience of  ce i ls -media ted im-  
munity correlates with the stage of  c l in ica l  condit ion of 
the pat ients and has prognost ic impor tance. I t ' s  c l ea r , t ha t  
i m m u n o l o g y c a l  m o n i t o r i n g  gives  a p o s s i b i l i t y  f o r  i m m u n e -  
c o r r e c t i o n .  

Infectious Endocarditis in a Population With Human 
Imunodeficiency Virus Infection. A Clinical and Doppler 
Two-Dimensional Echocardiographic Prospective Study. 
A. Borges, I. Arroja, A�9 Jacques, A. Cabral, J. Azevedo, F. Borges, M.J. 
Campos, K. Mansinho, C. Araujo, J. Champalimaud, V�9 Araujo. 
Laboratorio de Ecocardiografia, Servicio de Cardiologia, Servi~o de 
Medicina - Doenqas Tropicais, Hospital de Egas Moniz, Lisbon, Portugal. 

Patients (pts) with the Human tmunodeficiency Virus (HIV) infection have 
a decreased immune response and are particularly susceptible to 
infectious endocarditis (IE). The aim of our study was to analyze the 
prevalence of IE, its clinical and therapeutic implications in a HIV 
population�9 We prospectively studied 245 pts, 9.4% (23/245-Group IE+) 
with IE during the clinical course of this disease. We analyzed the 
following parameters: age, gender, race, type of HIV, CDC classification, 
number of T4 and T8 type cell population and its ratio, therapeutic with 
AZT, type and number of opportunist infections (INF, Mycobacteriosis 
(MB), Neoplasm's (NEe)�9 The echocardiographic parameters were LV 
internal diastolic and systolic diameters, LV percentage of fractional 
shortening, interventricular and posterior wall thickness, the degree of 
valvular regurgitations and the presence of pericardial effusion. El was 
located at the MV in 2.7%, TV in 6.0%, AV in 2% and PV in 0.9~ and 
was multiple in 2.0%. HIV El+ pts had larger LV diameters and more 
frequent significant valvular regurgitations (39% TR, PE 33%, Mortality 
32%). These two groups differed significantly in the following clinical 
parameters: 

- -  CDO IVDA T4/1-8 Age T4 Race 
Group IE+ 2.(7!0.9 100% 0.32:t0.2 25+4 664_+545 96% 
Group IE- 2.5+0.8 47o/o 0.25~0.2 35+11 210&_139 82o/0 
p Val .0001 .001 .02 .0001 .00t .001 

Conclusion: Valvular infectious endocardltis is a frequent and severe 
complication of HIV infection specially in early stages of HIV disease. The 
clinical evolution of the HIV associated infectious endocarditis is more 
common among young white IVDA patients, with a significant 
repercussion on left ventricular dimensions and overall survival. 

POSTOPERATIVE ENTEROCOLITIS CAUSED BY METHICILLIN-RESISTANT 
STAPHYLOCOCCUS AUREUS 

Y.Endoh, R.Motoki, HJnoue, A.Usuba, J.Miura, S.Terashima, M.Kogure. 
First Dept. of  Surgery, Fukushima Mediacal College, Fukushima city, 
JAPAN 

.Objectives:Investigate the pathophysiology and countermeasures of 
postoperative enterocolitis by methicillin-resistant Staphylococcus 
Aureus(MRSA),one of  the severe postoperative infections. 
Methods:Criteria of  MRSA enterocol i t is were watery diarrhea or 
severe paralytic ileus and feces culture for MRSA over one positive 
sign. 
Results:We have experienced 16 patients with MRSA enterocolit is 
(0.55 percent of  2910 surgical patients and 18.6 percent of  86 
patients with MRSA) between 1988 and 1994. Postoperative MRSA 
enterocolit is was frequently occurred in compromized host with pre- 
existing diseases and malignant diseases,and was closely related to 
hypoacidity in gastric juice, because 14 of 16 patients underwent 
with gast rec tomy,  esophagectomy or recieved H2 blocker. 
The typical  symptoms were wate ry  diarrhea, high fever,  
tachycardia,luekocytopenia and oligouria within 7th postoperative 
days. The patients with MRSA enterocolitis had positive MRSA 
culture f rom the many materials except  feces.MESA strains 
f requent ly had coagulase type 2,enterotoxin A and toxic shock 
syndrome toxin-1 .Eight of  1 6 patients had postoperat ive organ 
failure.Most of  the MRSA strains in Japan were similar in coagulase 
type to our hospital and our department.All o f  MESA strains were 
susceptible to  vancomycin and arbekacin,tbough most o f  them 
showed resistant to many other antibiotics.We have employed 
guidelines for  therapies such as oral or enteral administration of  
vancomycin and correction of the hemodynamics for  dehydration 
and circulatory failure due to diarrhea from 1992.Futhermore we 
have placed colonized or infected patients in private room,worn 
gown and mask,and carefully washed our hands from 1992. These 
countermeasures for prevention of nosocomial infections after 1992 
significantly reduced the incidence of  MRSA enterocolitis. 
Conclusions:Earlier diagnosis and treatment, and distric prophylactic 
measureres against MRSA infections are very important. 
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ACUTE RESPIRATORY DISTRESS SYNDROME 
IN PATIENT WITH LEPTOSPIROSIS 

J. Pneumatikos, A. G. Kostoula, N. Akritidis, G. 
Nakos 
University Hospital of Ioannina-ICU, Ioannina Greece 

Leptespiresls affects all the organs with widespread hemorrhage 
that Is more prominent in skin, mucosa, skeletat muscles, liver 
and kidneys. Lung involvement is usually mild and less 
common. SUlI, it is very uncommon acute respiratory failure to 
be the pr6sontirlg symptom. A case with leptosplrosl..,s which 
was presenting with acute respiratory failure is described. A 36 
year-old man admitted to ICU becauso of fever, myaigla, 
aevere c ~ ,  hemopty~s. His blood gases showed: 
PaO2:46mmHg with FIO2:1.0, PCO2:27 mmHg, pH:7.4, 
HCO3:20mEcl Chest x-ray film demonstrated diffuse bilateral 
alveolar pattern occupying beth lung4/4). Trarmamlnase, 
bllllrubln, ~ and ESR were elevated, WBC was 8.7001mm8, 
Platelet: 40.0001ram3, Hematesrlt:30%, Hemoglobin: .Sgrldl=. 
There was no clinical or ecttlographlc evidence of left heart 
failure.Patient fulfilled the criteria for diagnosis ARDS 
He was found to have an ~lutinatlon tlter for leptoq~lral 
antigens(indirect he~lut lnat lon atomy, IliA} very high (1/800, 
negative<Ill00) and IglM antibodies also very high (ELISA, 
A=1.492, negative<0.150) strongly suggesting leptospirosls. 
Treatment with tetracycline and non-tnvaslve mechanical 
ventilation by nasal mask were started. Pre~Jre support mode 
and CPAP was usod. The following days the clinical picture,the 
oxygenation and the chest X-ray of the patients were improved, 
and patient dl~herged from the ICU. 

The control of leptosplremlc phase as well as his good 
cooperation during NIPSV contributed to rapid recovery 
and excellent outcome 

PNEUMONIAS AND HIV INFECTION. PROGNOSTIC FACTORS 
J.T.Monteiro, G. Brum, F. Monteiro, F. Caeiro, J. Va- 
len~a, J. Rosal Gon~alves, A. Couto and M. Ereitas e 
Costa. Servir de Pneumologia - UCIR- Hospital de Santa 
Maria, Lisbon, Portugal. 

In HIV infections, Pneumonias (PNM), mainly due to Pne~ 
mocystis carinii (PC) have an outstanding place in pu ! 
monary complications. The aim of this work was to com- 
pare two group> of patients admitted with PNM in our 
ICU during the same period (1990-94): Group A, 19 pa- 
tients HIV+, and Group B, 152 patients HIV-. APACHE II 
was identical in the 2 groups (p=ns). Group A required 
more often mechanical ventilation (p=0,O07), had a 
higher P(A-a)O2 (p=0,004) and metabolic acidosis was 
more frequent (p=0,001). Regarding laboratorial para- 
meters Group A had a lower no. of linfocytes (p=0,02), 
a higher LDH (p=0,04) and a more marked hypoalbumine- 
mia (p=O,03). Mortality was higer in Group A (52,6%) 
than in Group B (29,6%), (p=0,04). Analysing the A group 
patients, we found no significant differences between 
alive and deceased patients, with exception for albu- 
minemia, which was lower in the deceased patients 
(p=0,02). 
In conclusion, the HIV+ patient's PNM have a more agres 
sive behavior when compared with community acquired 
HIV-patient's PNM. The prognosis was not influenced 
by the APACHE II. Perhaps other parameters such as 
P(A-a)O2, metabolic acidosis, linfocytes, LDH and al- 

bumin shoud be more evaluated as possible predictive 
indices. 
Some prognostic factors, usually accepted as predictive 
in the analysis of HIV+ patients do not seem to be 
worth in the late stages of AIDS, mainly when they req- 
quire intensive care. 

COMPARISON OF TWO REGIMENS FOR ANTIBIOTIC 
PROPHYLAXIS IN CARDIAC SURGERY 

J. Kriaras, A. Michalopoulos, A. Michalis, G. Palatianos, G. 
Economopoulos, S. Geroulanos. 
Intensive Care Unit, Onassis Cardiac Surgery Center, Athens, Greece. 

Objectives of this study was the comparison of two different antibiotic 
regimens as prophylaxis in cardiac surgery patients. 

Methods: In a prospective randomised comparative study, two different 
forms of antibiotic regimens were investigated : a single dose of 
cefuroxime (Zinacef, 3 gr) (group A) given during the induction of 
anaesthesia, versus a four days combination of amoxicUline (Amoxil, 2 
gr tid) plus netilmicin (Netromycin, 150 mg bid) (group B). A total of 
926 patients (pts) (767 males and 159 females, of mean age 60.6+8.7 
years old) were included in the study over a period of one year; 424 in 
group A and 502 in the group B. Patients were checked for the 
occurrence of infection during the first postoperative month. 

Results: The total rate of infection in cardiac surgery pts was 5.8%; 
5.4% in group A and 6.1% in group B (p=NS). 34 pts (4.7%) developed 
infection following CABG, 17 pts (7.9%) following valve replacement 
and 6 pts (17.6%) after other cardiac surgery. They were 43 males 
(5.6%) and 11 females (6.9%). Endocarditis has occurred 0.4 % in 
group A and 0.2 % in group B. Severe wound infection was recorded 
in 0.4% in group A and in 0.8% in group B. One case of sepsis (0.2%) 
in group A and in group B (0.2%). Respiratory infection occurred in 11 
pts of group A (2.6%) and in 11 pts of group B (2.2%). Two cases of 
urinary tract infection was in group A and one in group B. Catheter- 
related infection was occurred in 5 (1.1%) in group A and 6 (1.1%) pts in 
group B. 3 pts (0.6%) had fever of unclear aetiology in group B. 

Conclusions: There was no statistically significant difference regarding 
the rate of infection in both groups. A single dose administration of 
cefuroxime is accordingly just as effective as a four days regimen of 
amoxicilline plus netiimicin. 

LEGIONELLA pneumophila PNEUMONIA (LpP) - A RESPORATORY 
ICU EXPERIENCE 
J. Valenva, G. Brum, J. Resal GonGalves, F. Monteiro, 
J.T.Monteiro, A. Couto and M~,Freitas e Costa. Servi~o 
de Pneumologia-UCIR-Hospital de Santa Maria, Lisbon, 
Portugal. 

Legionella pneumophila is a common bacteria of the en- 
vironment, and it is an agent responsible for severe 
community acquired pneumonia (CAP). We analyzed the 8 
patients with LpP admitted in our ICU during the last 
8 years (1986-1994). They represented 4.6% of CAP. Se- 
ven patients were males and 1 female, with mean age 
46.7+12.1 years. Tiss was 24.1+10.9 and APACHE II 
21.0+5.2. All, but 1 patient, were under mechanical yen 
tilation (MV) during a mean period of 11.7• (min-l, 
max-44) days. 
Two pneumonias occurred beyond the season, while 4 pa- 
tients had an epidemiological history. Only 1 patient 
had no risk factor. In all the others tobacco smoking 
and alcohol abuse was quite frequent. Diagnosis was 
based on serologic test and culture or direct fluores- 
cent antibody staining of bronchial secretions. 
Seven patients had a multisystemic disease with hepatic 
dysfunction in 5, renal failure in 4 (due to rhabdomy~ 
lysis in 3). One patient had a prosthetic valve endo- 
carditis and another developped ARDS. Nosocomial septi- 
caemie occurred in 3 patients. 
Mortality rate was 50%. Deceased patients had initially 
higher APACHE II, (A-a) 02, and lower natriemia. 
Comparing LpP with the other CAP (n=84), both submitted 
to MV, mortality rate was similar (57,1% versus 54.7%). 
In conclusion LpP can occur all over the year. There 
was a high incidence of severe complications and out- 
come was similar to the other CAP when requiring MV. 



ASSESSMENT OF EFFICIENCY OF THE ASSOCIATION AMPICILI.JN 
SULBACTAM IN COMMUNITY ACQUIRED PNEUMONIAE 

HOSPITALIZED IN ICU (ABOUT 63 PATIENTS) 
F. FRAISSE*, L. HOLPZAPFEL, M. TOPEZA**, J.M. COULAUD, G. 
CHAUVIN, B. GARRIGUES and Coll~:ge Francois de R~auimation et de 
M&lecine d'Urgence - *Service de R~animatioa 
H6pital DELAFONTAINE-93205 SAINT-DENIS - FRANCE 
* *JOUVEINAL La~ratoire - FRANCE 

Among 138 patients observed in a prospective study in 18 ICU from 
d6cember 92 Io january 94, showing an acute community acquired 
pneumonia, 73 presented a positive culture from one of  followiag ~ams .  
Prospective specimen brash (PSB) with culture > 10 CFU 10 3 CFU/ml. 
Broncho-alv~lat  lavage (BAL) ~= 104 C'FU/rnl or positive blood culture. 
10 were excluded for rapture of treatment ; 63 were analysed (shift with oral 
antibiotic8 : 3 ; prohibited antibiotics associations : 5 ; resistant germ : 2). 
Clinical data : age 60,6 • 18,7 ; SAPS 12 • 2,86 ; MAC CABE I : 76,2% - 
II : 22,2 % - III : 1,6. 
63,5% of the patients were intubated and under mechanical ventilation. The 
pneumoaiae were : primitive in 35 (55,6%), COPD 9 (14,3%), aspiration 
pneumonia 19 (30,2%). 75 germs were isolated (PSB 67, BAL 1, blood 
culture 7) : S. pneumoniac 28 (37,3%), H. influeazae 14 (18,7%), 
Sttep~:occns 10 (13,3%), SAar6ns 10 (13,3%), Enterobaetdrindr 5 (6,7%), 
Mosexella catarrhalis 2 (2,7%), othem 6. 
71/75 (94,7%) were sensitive to freatment. The ltentment was 100 mg/kg/d 
of AMPIClLLIN and 50 mg/kg/d of SULBACTAM in continuous IV 
adminisU'ation during at least 10 days. Clinical eff~ienev : success 46 (73%), 
Failures 17 (27%) with superinfeetion 7, worsening or relapse 3, dead 5, side 
effects 2. There was no difference between etiologies : primiti~;e~ 74,3%, 
COPD 77,8%, aspiration pneamoniae 68,4%. The bacteriological effieieacy 
was evaluated only for 41 patients with eradication 30 (73,2%), eradication 
but super~ection 6 (14,6%) : with Pseadomoaas a&ogiuosa 2, 
E a t e r ~ a c ~  3 ; beeteriological failure 5 (12,2%). 
In conclusion, the aasor AMPICILLIN - SULBACTAM is effective for 
the I~eatment of severe acquired community pneumonise. 

TOPICAL OROPHARYNGEAL CHLORHEXIDINE GEL PREVENTS 
TRACHEAL COLONIZATION BY GRAM-NEGATIVE BACILLI : 

A PROSPECTIVE DOUBLE BLIND PILOT STUDY IN VENTILATED 
PATIENTS 

C. Petignat, N. Troillet, PH. Eggimann, E. Di Paolo, D. Blanc, 
M.D. Schaller, CL. Perret, R. Chiolero, P. Francioli 
University Hospital, 1011 Lausanne, Switzerland 

Oropharynx (OP) is an important source of  gram-negative bacilli (GNB) 
colonizing and infecting the lower respiratory tract of ventilated patients 
(Vpts). 
Objectives : To assess the efficacy of chlorhexidine (CL) gel or suspension 
applied in the nose and in the OP for the prevention of the tmcheobronchial 
colonization. 
Methods : Thirty-seven patients expected to be intubated for > 48h were 
randomized to received topical application oga CL suspension (2%) qShrs, a 
CL gel (1%) q6hrs or a placebo. In addition all Vpts received a nasal and a 
OP spray (2%) of  either CL or placebo administrated according to the same 
schedule. Semi-quantitative cultures of the anterior nares, the oropharynx 
(OP) and the trachea were obtained on admission and once a day until 
extubation (just before the next application). The results were assessed 
according to the following criteria: success = no acquisition of GNB in the 
trachea ; failure = acquisition of  GNB in the trachea. Acquisition was defined 
by a follow-up culture positive for a GNB not present in the trachea on 
admission. 

Results : 

SUCCESS 
failure 
nosocomialpneumonia 
overall moral i ty 

CLsusp. placebo CLgel  placebo 
n=8 n=10 n=9 n=10 
5/8 6/10 7/9* 3/10 
3/8 4/10 2/9* 7/10 
1/8 2/10 3/9 4/10 
0/8 1/10 2/9 2/10 i 

*p = 0,03byFisher 'sExact tes t  

Conclusions : these results suggest that topical CL gel administered q6hrs 
may prevent tracheal colonization by GNB. 
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PROSPECTIVE STUDY OF INFECTIONS RELATED TO PERIPHERAL CATHETERS IN AN 
INTENSIVE CARE UNIT. IMPACT OF CLINICAL SURVEy TO pREVENT I1WECTION. 
F. Daumal*, M. Daumal**, C. Plot**, V. Vurmmen ~ E.Colpurt**, B. Manonry** 
* Hygiene Hospitali&e, ** Service de R6enmmtion, * Service des Admissiens-Urgeuces 
Centre Hospitalier G-6ndral - 02 321 SAINT-QUENTIN - FRANCE 

Obiectives: Evaluate the nosocemial risk due to peripheral venous inserted short catheters, 
and the quality of care. 
Patients-Methods: The intensive tare unit (I.C.U.) is a 9 beds unit. The prospective study 
includes all the patients comn~ in from 01/01/1993 to 30/03/1995. The recruitemont uses 
an evaluation schedule of local clinical signs. The nurses aimed to create this evaluation 
data which includes the place of entry site, the duration of catheterization and the cause ot 
withdrawal. Only patients staying longer than 2 days in the I.C.U. are accounted for. The 
diagnosis of uosoenmial infection is assured by the physician taking care of the patient and 
by the hospital epidemiologist on the next signs: evident pus at the catheter entry site, 
positive culture of the strain, with or without the same pathogen in the blood sla'uam,the 
patient having no other distant source of infection. Analyses were performed on EPI/NFO. 
Results: The occurrence of 3 nosoeomJal inthrtions: I abcess and 2 bacteremia during the 
first part of the study lent the medical staff to modify the protocol of insertion end survey 
of the device. So we analysed 2 different periods: Period 1( 1/01/93 to 31/10/93 ) and 
Period 2 (01/11/93 to 30/03/95 ) for all 1 .e peripheral catheters inserted in the I.C.U. 

Period 1 Period 2 
No.Peripheral catheters inserted 498 on 223 patients 940 on 393 patients 
and/or surveyed in I.C.U. durin[~ 1130 days durin~ 1849 days 
AveraSe lenght of use 2,2 days • 1,4 1,9 days • 1,2 
No. Bacteremia ecanring with 
peripheral catheter inserted in ICU 3 %o days 0 96o days 

Cause of withdrawal 
Catheters 

inserted before 
entrence in 

Icu (n = 59o ) 
19,4 % 

Others (useless,.,,) 
Conclusions: The risk to develo 

Catheter~ 
inserted in ICU 

Period 1 
( n = 2 8 6 )  

20,3 % 

Catheters inserted 
in ICU Period 2 

( n = 5 5 2 )  

Infiltration 21,2 % 

-Blush 26,3 % 25,0 % 16,8 % 
-Purulence at the entry site 2,3 % 0,9 % 0,0 % 
-Fiever 0,3 % 0,9 % 0,8 % 

Maximum duration > 72 h 7,6 % 8,0 % 15,0 % 
44,1% 44,9 % 46,2 % 

en infection due to peripheral venous device is a daily 
threat. The severity of some clinical situations requiring admission in ICU proves it. The 
motivation of nurses for rigid adherence to established protocol, the daily survey of the 
entry site, the withdrawal of the peripheral catheter every 72 hours aimed to reduce 
significantly the local signs of inflammation end infection of peripheral catheters inserted 
inside the I.C.U. 

EV~UAT1ON OY TI~ USE OF METABOLIC MONrrO~6 AND 1'0.1 ~ I , ~ S  
D~a~o w ~ a , ~ G  ~OM ~ C ~ C A L  W ~ T I O N  US~G mSP~,AVORY e ~ S S ~  
~UPmgT (WS) 
R. Kuhl~, D. Pappert, S. Hausmenn, M. Choi, R. Rossaint, K. Falke 
Dept. of Auaesthesioingy, Virchow Klinikum, HU Berlin, Augustenburger Platz 1, 13344 
Berlin, FRG 

Objectives: To investigate the use of  a new metabolic monitoring device for 
different IPS levels by comparing oxygen consumption (VO2) to measurements of 
the mechanical work of breathing (WEB) and P0.1. 
Methods: The study was approved by the institutiotml ethics committee. Eight 
patients were investigated during weaning after prolonged mechanical ventilation 
(6-75 days) for various diagnoses when the clinical physician judged the patient to 
be ready fur weainag. IPS was setto 15, 10, 5, 0 mbar far 20 rain periods each. All 
patients had a PEEP between 5-8 mbar.. Respiratory frequency (f), tidal volume 
(Tv), minute ventilation (Ve) were read from the ventilator display (7200ae, 
Puritan Bennett, Carlsbad, USA). Flow and airway pressure were measured at the 
endotracheal tube site. Esophageal pressure was measured using an esophageal 
balloon catheter (Fa. Ruesch, FRG). WeB was determined as the area subtended 
by the pleural-pressure-vohime curve. P0.1 was determined by using standard 
occlusion technique and graphical analysis of the airway pressure tracing. VO2 and 
VCO2 were measured using the PB 7250 metabolic monitor (Puritan Bennett, 
Carlsbad, USA) connected to the PB 7200ae ventilator. All data are given as 
mean• deviation for each IPS level. Comparison between the different IPS 
levels was performed using ANOVA for repeated measurements. Significance was 
considered at p<0.05, compared to IPS 0 mbar. 
Results: The values for breathing pattern, WeB,  P0.1, VO2 and VCO2 are given 
in the table for the different IPS levels; significance is indicated by ~. 
IPS (mhar) I 0 5 10 15 
f (l/rain) 30,5• 27,2~5,8 * 25,9• ~ 24,3• * 
Tv (mO i555• 575• 615• * 667• " 
Ve (I/min) [ 16,8• 15,4• 15,6• 15,9-=5,1 
P0.1 (mbar) 3,4• 2,7• 2,1• * 1,6a-0,9 * 
WeB (mJ/I) 780,9~672,0 385,4• 99,3• * 17,2~10,6 * 
V02 (ml/mia) 393,7• 375,0• 3 '67,9i-87,2 371,ffa:85,6 

i VCO2 (ml/min) 300,1• 299,0• 293,8• * 300,8• 
Changes in VO2 due to the changed IPS level correlated well with changes for 
WOB (r=0.68, p<0.01) and P0.1 (r=0.72, p<0.01)~ P0A and WOB correlated well 
for absolute values (r=0.72, p<0.01) as well as for differences between the IPS 
levels (r=0.g5, p<0.01). 
Conclusion: We conclude that metabolic monitoring and PO.1 are useful to 
estimate the changes of the mechanical workload of a patient when altering the 
IPS level during weaning. 
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PROSPECTIVE STUDY OF THE BACTERIOLOGICAL HAZARD OF A 
FLUIDIZED BED IN MECHANICALLY VENTILATED PATIENTS. L. Mier, 
M. Billiard, K. Djedaini, F. Meignant, F. Coste, D. Dreyfuss, Y. 
Boussougant. Services de R6animation et de Bact6riologie, H6pital 
Louis Mourier-92700 - Colombes, France. 

Objectives: Fluidized beds are often used in the management of critically 
ill mechanically ventilated patients. Critically ill patients are increasingly 
colonized with resistent pathogens [ie: P. aeruginosa, methicillin- 
resistent S. aureus (MRSA), extended spectrum I~-Iactamase producing 
enterobacteriaceae ] that can ultimately cause nosocomial infection. 
Methods: We prospectively monitored bacterial colonization of 
mechanically ventilated patients and of the fluidized bed (Clinitron) in- 
which they were treated. Multiple samples for quantitative bacterial 
cultures were taken from oropharynx, trachea, feces and bedsores. 
Samples of ceramic beads from the bed were also taken both during and 
after patient stay (after bed operation in the absence of patient). 
Re,~ults: 13 episodes in 12 consecutive patients (mean age: 57.6 years) 
were analyzed. All had bedsores and/or urinary catheters and fecal 
incontinence, 7 patients had nosocomial pneumonia, 6 had urinary tract 
infection [2 with extended spectrum IMactamase producing K/ebsie//a 
pneumoniae (KI~LSE)], one had positive blood cultures with MRSA, and 
one patient had a KI~LSE found in high concentrations (103 - 10 s 
CFU/ml) in 2 occasions in feces. Patients were heavily colonized: the 
Table shows the distribution of organism concentrations: 

102 CFU/ml 10z-105 CFU/ml z 105 CFU/ml 
Oropharynx 11 37 42 
Trachea 11 39 45 
Feces 7 51 32 
Bedsores 6 14 27 

Predominant organisms consisted of S. aureus, Streptococcus spp, 
Enterobacteriaceae, P. aeruginosa, Acinetobacter spp and C A/bicans, 
Despite this heavy patient colonization with multiple resistent organisms 
(3 had a KgLSE infection or colonisation), samples from ceramic beads 
showed no growth or became sterile without any sterilisation procedure 
(even in one case of presence of Kf~LSE) during the patient stay. 
Conclusions: Fluidized beds do not put patients at high risk of acquiring 
nosocomiN pathogens, and cross-contamination between patients 
seems unlikely, even when multiple resistent organisms were initially 
present. The recommandation from some manufacturers to undergo 
extensive sterilization of fluidized beds after use does not seem 
warranted, at least with the bed used in this study. 

COST OF ANTIBIOTIC THERAPY IN COPD PATIENTS IN ICU 

Ant. Koutsoukou, A, Tahmitzi, P. Kithreotis, M. Koutonlidou, K. Stavrakaki, 
Kainis E, G. Vlahogiorgos and E. Eliopoulos 
ICU-Centre for Respiratory Failure - Chest Diseases Hospital of Athens. 

The cost-effectiveness issue is becoming vital in modern medicine and may 
lead to moral dilemmas since sometimes certain groups of patients may not 
have access to highly specialised modalifies. 
Objective: Our study compared the mean daily cost for antimicrobial 
medication in COPD patients treated in ICU versus all other patients in the 
context of relevant epidemiological, prognostic and outcome data. 
Methods: Age, sex APACHE II score, length of ICU stay (LOS) and in - 
ICU fatality were retrieved from the files of all ICU admissions over 1994. 
Mean daily cost for antimicrobial therapy per patient (DCAT) was estimated. 
These variables were statistically compared between COPD and non-COPD 
patients. Significance was assumed at p<0.05 
Results: 140 of the total 178 admissions were fully evaluable. 38 of them 
(27%) were COPD patients. Data (m---SD) results for statistical test are 
given in Table I. COPD patients were significantly older spent more time in 
the ICU and presented with significantly higher APACHE II scores. 
Outcome and DCAT were comparable in the two groups. 

Age APACHE ICU LOS D CAT 
]I Score fatality rate 

NON.COPD 59 16.5 34% 15.8 $ 77.52 
• 20.4 -+ 6.4 -+ 14.1 • 43.66 

COPD 68.6 21.06 45% 25.3 $ 77.50 
• 9.2 • 5.5 +23.2 -+ 42.7 

Significance p<0.001 p<0.001 NS p<0.05 NS 

C.onclusion: Although presenting as a high-risk group, COPD patients may 
benefit from ICU treatment, comparably to other patients. This benefit does 
not impart higher cost to the unit, at least with regard to antimicrobial 
therapy. 

CHANGING HEAT AND MOISTURE EXCHANGERS EVERY 48 HOURS 
RATHER THAN 24 HOURS DOES NOT AFFECT THEIR EFFICACY AND 
THE INCIDENCE OF NOSOCOMIAL PNEUMONIA. K. Dieda~fni. M. 
Billiard, L. Mier, G. Le Bourdell~s, P. Brun, P. Markowicz, P. Estagnasi6, 
F. Coste, Y. Boussougant, D. Dreyfuss. Services de R6animation et de 
Bact~riologie, H6pital Louis Mourier-g2700-Colombes, France. 

Objectives: The use of heat and moisture exchangers (HMEs) during 
long term mechanical ventilation (MV) is increasing. In ICU patients, they 
are routinely changed every day, according to the recommendations of 
the manufacturers, but the clinical basis for such a daily practice is 
lacking. We therefore prospectively assessed whether changing HMEs 
(DAR Hygrobac, SpA, Mirandola, Italy) every 48h only would affect their 
clinical and bacteriological efficiency. 
Methods: Two consecutive groups of patients requiring MV for >48h 
were compared: Group1= HME replaced every day, n= 61 episodes of 
MV in 61 patients; Group 2 = HME changed every 48h, n=68 episodes in 
64 patients. Tubings were not changed in the same patient during the 
whole length of ventilatory support. Diagnosis of nosocomial pneumonia 
(NP) was based on a positive quantitative culture (~103 CFU/ml) of a 
protected specimen brush in patients with clinical signs of pneumonia. 
Quantitative cultures of pharynx, trachea and y-cannector were 
performed every 48h. 
Results: The groups were similar in terms of age, indication for and 
overall duration of MV (10+_8.6 vs 10+_9days, p=0.9), and severity of 
illness (SAPS: 16---4.9 vs 16.4+_5.5, p=0.6). The maximal values for peak 
airway pressure were identical in both groups (33.4-+7.8 vs 33.7• 
cmH20, p=0.9). Obstruction of the tracheal tube was observed in only 
one instance in a Group 1 patient who had tracheal bleeding. Circuit 
colonization was very rare, and of low grade in both groups. The level of 
patient colonization and the type of organisms were identical in both 
groups. More importantly, the incidence of NP was the same (6/61 vs 
8/68, p=0.7), as was duration of MV before the occurence of pneumonia 
(9• vs 10.5+_4.7, p=0.6) and overall mortality rate (17161 vs 17168, 
p=0.7). 
Conclusions: the clinical efficiency of this HME does not seem altered 
after 2 days of use. Indeed, replacing this HME every 48h only neither 
affect circuit and patient bacterial colonization nor the incidence of NP. 
Therefore, substantial savings could be obtained changing HMEs every 
other day only. 

ANTIBIOTIC SENSITI~TY TESTING AS A COST FACTOR 
FOR ICU PATIENTS 

Ant. Koutsoukou, P. Kithreotis, A. Tahmitzi, D. Veldekis, S. Stratuuli, K. 
Zeibekoglou, E. Sava and E. Eliopoulos 
ICU-Centre for Respiratory Failure - Chest Diseases Hospital of Athens 

Infection is a serious complication in ICU treated patients, significant/y 
affecting the outcome and cost of treatment. 
Objective: This study investigates the contribution of culture and sensitivity 
testing in ICU patients to the cost of antimicrobial treatment. 
Methods: Data were retrieved from the files of our ICU, including all 
admissions over 1994. 108 fully evaluable patients were given antibiotics 
because of signs of infection. In these patients antibiotics were given based 
on clinical judgment (73 patients) or on positive cultures and full sensitivity 
testing results (35 patients). The mean daily cost of antibiotic therapy per 
patient (DCAT), APACHE II score, fatality rate and lengh of ICU stay 
(LOS) were compared in the two groups. Significance was assumed at 
p<0.05. 
Results: The two groups presented with comparable APACHE II scores, 
LOS, and in ICU fatality. The mean DCAT was not significantly different 
(Table I, mean _ SD) 

Age APACHE ICU LOS DCAT 
II Score fatality rate 

Empirical Therapy 56.5 17.7 30% 17.2 $ 85.02 
-+ 18.9 • 7.02 • 13.4 -+ 42.1 

Therapy based on 59.6 19.3 37% 21.6 $ 91.10 
sensitivity testing +-. 19.8 • 5.12 • • 40.4 
Significance NS NS NS NS NS 

Conclusion: Our data show that adjustment of antimicrobial therapy 
according to sensitivity testing does not significantly alter the cost of 
treatment or outcome provided the patients are at similar risk. Therefore, 
cost considerations are not sufficient to change a general trend towards 
vigorous treatment in ICU infections according to clinical judgment and 
sensitivity testing where necessary. 



P H A R M A C O K I N E T I C  OF  T E I C O P L A N I N  AT T H E  S T E A D Y  
STATE DURING CONTINUOUS VENOVENOUS H A E M O D I A -  
-FILTRATION (CVVHD). 
PF Dequin, Y Furet, A Legras,  D Perrotin and M Breteau. 
M I C U  and Dpt  of Cl in ical  Pharmacology ,  Bretonneau Univers i ty  
Hospital,  37044 Tours Cedex, France. 

I n t r o d u c t i o n :  Data  on k inet ics  of drugs  dur ing  cont inuous  renal  
replacement  therapy are scarce and l imited a lmost  exc lus ive ly  to the 
first days of therapy. Teicoplanin (T) is an alternative to vancomycin  ; 
but little is known about his pharmacokinet ics  during CVVHD. 
O b j e c t i v e :  To  study kinetics o f T  at the steady state dur ing CVVHD,  
including determination of his Sieving coefficient (Si) and the fraction 
of the drug removed by the extracorporeal route (Fr ext ra) .  
M e t h o d s :  W e  studied 5 pat ients  (age 72.4+.5.22; weight 83.6+.11.7 kg; 
SAPS2 59.8+_5.85; OSF 3.2• treated by CVVHD (pump BSM22| PAN 
haemofilter AN69S| dialysate Hemosol L2INN, HospalSA, Lyon, France; blood 
flow 100 ml/min, flow of dialysate: ll/h) and receiving T for 5 days (400rag 
each 12 hours during 36 hours, then 400 mg per day). Concentra t ion of T 
(rag/l) was determined by FPIA frDx, Abbott| in the blood and in the 
combined dialysate and ultrafiltrate 30 min and 1 h after the end of the 
infusion, each h during the 6 first h and each 6 h untill the 24th h. 
R e s u l t s :  concentration of  T Si Fr extra 

pt 1 23.3_+5.6 0.26_+0.05 43 .4% 
pt 2 24.9_+6.5 0.22__+.0.04 37 .7% 
p t 3  23 .7+5.4  0 .26+0.07 35 .8% 
pt 4 25 .5 •  0 .15+0.04 24 .0% 
pt 5 25.0.+8.8 0 .3•  50.9% 

In the 3 patients who where not anuric,  the amount  of drug removed  
by the k idneys  was very low (1.72%-6.3% of the dose). 
C o n c l u s i o n :  Publ ished data  about  kinet ics  of T dur ing cont inuous 
renal replacement  therapy proposed a Si of 0.10 and a Fr extra range 
from 12 to 24%,depending on the D+UF f low rate (Reetze-Bonorden 
Clin Pharmacokinet  1993 ;24:362-79). Our data seems to indicate that 
a larger  amount  of drug could  be removed through the haemofil ter .  
Dosage  adjustment  of T during CVVHD should be based on p lasma 
concentrat ion monitoring.  I f  not  avalaible,  then a dose of 400mg/d  
seems to be adequate for the treatment of severe staphylococcemia.  

BLOOD Clip LEVELS CAN BE USEFUL TO RULE OUT THE 
PRESENCE OF INFECTION IN FEBRILE PATIENTS 
C.Meneses~)liveira MD A.Cabral MD, .J.Kahn MD, J.L.Vincent MD, PhD 
Department of Intensive Care, Erasme University Hospital, Brussels, Belgium 

Obieetive: To evaluate the relative value of white blood cells count (WBC), 
C-reactive protein (CRP) and blood lactate in discriminating infected from 
non-infected patients who develop fever in the ICU. 
Methods: From February 21 to April 21, 1995, we prospectively monitored 
WBC, CRP and lactate levels in all adult (>16 years) patients who stayed for at 
least 48 hours in a multidisciplniary ICU and who developed temperature -> 
38.2 ~ C. Patients were classified in three groups according to the presence of 
infection (Center for Disease Control criteria) as well as the isolation of a 
pathogen: Documented Infection : CDC criteria + isolation of pathogen; 
Possible Infection : CDC criteria without isolation of pathogen; Unlikely 
Infection : patients who did not meet the CDC criteria. 
Results: Of a total of 208 ICU patients, 74 developed fever: 39 patients had 
documented infection (52.7%), 15 possible infection (20.3%) and 20 unlikely 
infection (27.0%). CRP values discriminated patients with unlikely infection 
(table). A CRP less than 6 mg/dl was found in only 7 of 37 patients with 
documented infection (19%), but it was observed in 12 of the 17 (71%) patients 
with unlikely infection (p = 0.001). Blood lactate and WBC did not 
differentiate groups. 

l ~t day of fever WBC Lactate CRP 
(highest values) 
Documented Infection 14 429 • 6 482 2.24 4-1.56 12.6 • 8.2 * 
Possible Infection 11 873 4- 6 527 2.17 4- 1.55 10.5 4- 8.0| 
Unlikely Infection 12 975 • 5 290 2.69 4- 2.50 5.4 • 6.4 
�9 p < 0.001, | p < 0.05, vs. Unlikely Infection 

Conclusions: In febrile 1CU patients the highest CRP of the first day of fever 
can be useful to rule out an infection. WBC and lactate levels are not helpful 
for this purpose. 
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VALUE OF MAGNETIC RESONANCE IMAGING (MRI), SINGLE PHOTON 
EMISSION COMPUTED TOMOSCINTIGRAPHY (SPECT), AND MULTI- 
MODALITY EVOKED POTENTIALS (EPs) FOR THE MANAGEMENT OF 
ACUTE VIRAL ENCEPHALITIS IN ICU PATIENTS. 
S. Casel, Ph. Hantson, M. Lux, P. Mahieu, P. Mathurin, A. Keyeux, J.M. Gutrit. 
Depts of Intensive Care, Nearoradiology, Nuclear Medicine and Neurophysiology. 
Cliniques Universitaires St-Luc, Brussels, Belgium. 

Obiectives: To evaluate the usefulness of different paraclinical investigations for 
the diagnosis and prognosis of acute viral encephalitis in ICU patients. 
Methods: We reviewed 13 patients (pts) admitted to our ICU from july 1989 to 
december 1993 with the diagnosis of acute viral encephalitis. All were in coma 
and were initially treated as presumed herpes simplex virus (HSV) encephalitis. 
The causative agents were: HSV (2 cases), Herpes zoster varicellae (1), measle 
(1), rabies (1), unidentified (8). Eleven pts survived and three presented neurologic 
sequelae. Twelve pts were investigated by MRI, and eleven also by SPECT and 
multi-modality EPs. including brainstem auditory EPs (BAEPs). These 
investigations were obtained as soon as possible following admission and were 
repeated during ICU stay when possible. The clinical outcome was noted. 
Results: Six pts (6/12) had an abnormal MRI. Among them, 2 pts made a 
complete recovery, in comparison with 5/6 pts with a normal MRI. In one HSV 
infected patient, MRI remained normal despite clinical deterioration and bad 
outcome. When repeated, MRI became abnormal in 3 cases (with poor outcome 
in one) and was improved in one. SPECT was found abnormal in 10/11 pts 
(among them, 4 pts had thus a normal MR/). The correlation regarding the 
topography of brain lesions was poor between MRI and SPECT. The findings of 
SPECT could not be correlated with a poor outcome. The BAEPs confmned in 
56% of the pts the clinical diagnosis of brainstem involvement. Changes in visual 
and somatosensory EPs were mild in all the pts and were not helpful for the 
prognosis. EPs were otherwise interesting for the follow-up of the coma in these 
sedated and ventilated pts. 
Conclusions: The value of MRI and EPs for the diagnosis of acute viral 
encephalitis is of limited interest. SPECT seems to show early modifications, even 
in pts with a normal MRI, but this test is poorly specific and does not correlate 
with MRI changes when present. Concerning the prognosis, larger studies should 
probably confmn that a normal MRI could usually result in a good outcome. This 
serie illustrates also that HSV encephalitis could be demonstrated only in a small 
number of cases and that the prognosis of non HSV encephalitis is not easily 
assessed. 

INFLUENCE OF NOSOCOHIAL BRONCHOPNEUMONIA ON LIVER 
FUNCTION IN MECHANICALLY VENTILATED (MV) PATIENTS (PTS). 
ii.PedofiOmo~', ~ ~ Papakonstantinou, D.Tsoukalas, Ch. Psarakis, 
N.Katsarelis, E.Frangiskatou, D.Kakaliouras, N.Scarpa, 
Th. Emexizov, E.Kountouris. 
ICU of Athens General Hospital, Athens, Greece. 

Objectives: To study the influence of Gram (-)  bacterial 
lung infections on l i ve r  function i~ MV ICU pts. 
Pts and methods: We studied 102 pts, 68 # (66,7%), 34 
(33,3%). Hean age:48,3• years (16-82). Mean stay in 
ICU:13,3• days (8-75). They were divided in 2 groups: 
A(44 pts) who did not suffer from pneumonia and B (58 
pts) who developed a Gram(-) bacter ial  pneumonia. Both 
groups were consisted of pts with same age, sex and d i -  
sease d is t r ibu t ion  and same systemic fa i lu res .  We mea- 
sured SGOT, SGPT, to ta l  b i l i rub in(TB) ,  d i rect  b i l i r ub in  
(DB), alk.phosphatase (A l .ph. ) ,  V-GT and albumin (Alb.) 
3 times: on days O, 4 and 7 of the pneumonia for  group 
B and respect ively for  g~oup A. 
Results: 

Group A(44 pts) Group B(58 pts) 
Day 0 Day 4 Day 7 Day 0 Day 4 Day 7 

SGOT 31• 30• 27• 30• 60• x 69• 
SGPT 34• 35• 32• 32• 68• 88• z 
TB 1,0• 1,3• 1,1• 1,0• 2• x 2• 
DB 0,4• 0,6• 0,5• 0,3• 1• x 1• 
Al.ph. 58• 72•  67•  51•  99• I07• 
v-GT 3 4 •  40•  42• 29• 66• x 69• x 
Alb. 33• 2,8• 2,7• 3,2• 3• 3• x 

x=p<O,05 y=p<O,01 Z=p<O,O01 

Conclusions: Respiratory Gram(-) bacter ial  infect ions 
provoke a s ign i f i can t  deter iorat ion of l i ve r  function. 
This disfunction might be mediated through Gram (-)  
endotoxin and therefore every e f f o r t  should be made to 
prevent nosocomia] lung infect ion in ICU pts. 



S78 

MICROBIAL SPECTRUM OF NOSOCOMIAL PNEUMONIA (NP) IN 
INTUBATED ELDERLY PATIENTS (PTS). 
M.Pedonomos, D.Tsoukalas, E.Frangiskatou, Ch. Psarakis, 
K.Papakonstantinou, N.Katsarelis, K.Sakayianni, 
D.Kakaliouras, N.Scarpa, E.Kountouris. 
ICU of Athens General Hospital, Athens, Greece. 

Objectives: To estimate the microbial spectrum of noso- 
comial pneumonia in intubated e lder ly  pts in an ICU. 
Pts and methods: 422 pts, 297 #, 125 ~ had a NP in the 
ICU, diagnosed with c l in i ca l  and laboratory f indings. 
Al l  of them were under mechanical ven t i la t ion .  From 
them, 121 (28,7%) were > 65 years old, 91 # (75,2%), 
30 ~ (24,8%). Mean age: 71,2• years (66-85). Mean 
stay in ICU: 11,9• days (4-12D). 
Results: In cultures of bronchial secretions were iso- 
lated: Pseud.aeruginosa 56, Acinetob.baumanii 44, 
Klebs.pneumoniae (KP) 34, Staph.aureus I I ,  Serr.marce- 
scens 7, Xanthom.maltophila 5, Staph.epiderm. 5, Ente- 
rob.cloacae 3, Citrobacter spp. 2. Bacteremia with the 
same pathogen as in bronchial secretions was noticed in 
19 pts (15,7%). 
Conclusions: 1) In elderly intubated pts of an ICU, KP 
is isolated more frequently than in ICU pts<65 years 
(p<O,01). 2) The frequency of isolation of KP in ICU 
pts during 1985-92 was 25-30%, but now (1992-95) KP 
becomes more and more rare (12-15%) and is isolated 
especially in elderly pts. 3) Its sensib i l i ty  to anti- 
biotics remains always the same. 4) The prognosis of 
NP in our study was independent from age (p<O,1), sex, 
presence of bacteremia (p<0,1) and type of invading 
microorganism. 

NEBULIZED VS IV ADMINISTRATION OF AMINOGLYCOSIDES 

P. Agouridakis, H.Farmakalidou, M. Anastasaki, 
D. Vourvahakis, H. Groutsou, S. Lambakis, H. Askitopoulou 

ICU Dep/ment, University Hospital of Heraklion, Crete, Greece 

Ob/e.ctives: Lower Respiratory Tract Infections (LTRI) due to 
Gram neg bacteria and Renal Failure (RF) from aminoglycoside 
toxicity are common and serious complications in critically ill 
patients. The aim of this prospective, pilot study was to compare 
the safety and adequancy of the endotrecheal (ET) vs the 
intravenous (IV) administration of aminoglycosides. 
Methods: Using immunoassays the levels of Gentamycin (GM) 
were measured in the plasma and the bronchial secretions at 1 
and 4 hours after the IV (bolus) or the ET (nebulized) 
administration of 80 mg of GM in seven criticcally ill patients (3 
with established renal failure). Safety was defined as peak and 
trough plasma GM levels _< than 8 and 2 IJg/ml respectively and 
adequancy as GM levels in bronchial secretions _> 0,5 IJg/ml. 
Results: Gentamicin was administered by the ET and IV routes in 
18 and 7 separate sessions respectively. A total of 107 samples 
were assayed, 69 in bronchial secretions (bs) and 38 in serum. 
The ET route resulted in higher GM levels in the bronchial 
secretions compared to the IV route (3,26 + 2,86 vs 2,1 _+ 2,1 
pg/ml respectively, p = NS ). Adequate bronchial GM levels were 
achieved in 100% of patients after ET administration, compared to 
66% after IV aaministretion. The blood levels of GM were 
significahtly lower after the ET vs the IV route (1,56 + 1,95 vs 5,56 
• 1,96 pg/ml respectively, p _< 0.01). The ET administration 
resulted in toxic bronchia~ GM levels in 47% of the specimens. 
66% of these samples were from patients with renal failure, 
however toxic blood levels were reached in only 12% of these. 
Conclusions: The entotracheal administration of nebulized 
Gentamicin seems to be a safe and adequate alternative route of 
treatment for the LRTI. However, in patients with renal failure the 
ET administration of the aminoglycosides should also be modified 
and continuously monitored. 

IMMUNE RESPONSE TO ANAEROBIC BACTERIA 
SPECIES IN PATIENTS WITH NOSOCOMIAL 

PNEUMONIA WITH ANAEROBES. 

P. D o r 6 1 ,  G. G r o l l i e r  2,  R. R o b e r t  1, J.L. F a u c h e r e  2 
R6an ima t ion  m6dica le(1) ,  Labora to i r e  de  m i c rob i o log i e  
A(2), CHU POITIERS 86021 Cedex, France.  

In o r d e r  to eva lua t e  the  p a t h o g e n i c  ro le  of  a n a e r o b e s  in  
n o s o c o m i a l  p n e u m o n i a  (NP), we i n v e s t i g a t e d  t h e  
s y s t e m i c  h u m o r a l  r e s p o n s e  in p a t i e n t s  w h o  d e v e l o p e d  a 
NP wi th  a n a e r o b i c  bacter ia ,  especia l ly  Prevotel la  species .  
M e t h o d s :  Blood s a m p l e s  f r o m  4 g r o u p s  of  p a t i e n t s  we re  
tes ted .  G r o u p  I: 13 p a t i e n t s  wi th  a NP in w h i c h  Prevote l la  
spp .  was  i so l a t ed  f r o m  p r o t e c t e d  s p e c i m e n  b r u s h  (PSB), 
G r o u p  Ih a c o n t r o l  g r o u p  of  30  p a t i e n t s  w i t h  a NP 
w i t h o u t  a n a e r o b i c  bac te r ia ,  G r o u p  Ill: a con t ro l  g r o u p  of 
27 p a t i e n t s  w i t h  d e n t a l  s t u m p s  b u t  w i t h o u t  p u l m o n a r y  
i n f e c t i o n ,  G r o u p  IV: a c o n t r o l  g r o u p  o f  30  h e a l t h y  
v o l u n t a r y  p e o p l e  w i th  Prevote l la  spp.  i so la ted  f r o m  the  
d e n t a l  p l a q u e .  An ELISA was  u s e d  to eva l ua t e  t he  to ta l  
a n t i b o d i e s  level  a g a i n s t  a m i x t u r e  of  f o u r  P r e v o t e l l a  
s t r a i n s  a n d  a W e s t e r n - b l o t  m e t h o d  was  d o n e  to iden t i fy  
the  a n t i g e n i c  p ro t e in s .  
Resul ts :  Da ta  a r e  e x p r e s s e d  as m e a n s  .+ SD. The  a n t i b o d y  
levels  in p a t i e n t s  of  g r o u p  I (63 •  was  s t a t i s t i ca l ly  
h i g h e r  ( p = O . O 0 5 )  t h a n  in  t h e  3 c o n t r o l  g r o u p s  
( respec t ive ly :  29+25 ,  32_+25, 31_+23). Using  Wes te rn -Blo t  
m e t h o d ,  t h e  i n t e n s i t y  of  t he  r e s p o n s e  w a s  r o u g h l y  
s u p e r p o s a b l e  to levels o b t a i n e d  by  ELISA a n d  the  prof i les  
w e r e  d i f f e r en t  a c c o r d i n g  to the  Prevotel la  species.  
C o n c l u s i o n :  T h e  o c c u r e n c e  of  a NP w i t h  a n a e r o b i c  
b a c t e r i a  (Prevote l la  species)  i sola ted f r o m  PSB leads  to a n  
a n t i b o d y  r e s p o n s e  w h i c h  s e e m s  specif ic  of  the  Prevote l la  
spec ies  isolated.  

EVALUATION OF FEVER AND ITS RELATION TO INFECTION 
IN THE INTENSIVE CARE UNIT 

C. Meneses-Oliveira MD, A.Cabral MD. M Shahla MD, A.Mendon~a MD 
R.J. Kahn MD, J.L. Vincent MD, PhD. 
Department of Intensive Care, Erasme University Hospital, Brussels. 
Bclgium 

Fever is common in the Intensive Care Unit, but is not always 
related to an infection. We sought to define the epidemiology of febrile 
patients in a general medical/surgical ICU. 
Methods: We prospectively analysed the source of fever (T >38.2 ~ C) in all 
adult patients admitted for >- 48 hours in the ICU during a two month 
period. These patients were studied for 14 consecutive days. and werc 
classified in 3 groups according to the evidence of infection (Center for 
Disease Control criteria) after complete evaluation: Documented infection: 
CDC criteria + isolation of pathogen (D); Possible infectron: CDC criteria 
without isolation of pathogen (P); Unlikely infection: patients who did nol 
meet the CDC criteria (U). 
Results: Of a total of 208 patients studied, 74 dec'eloped fever (35 6%). 
including (after complete evaluation) 39 D, 15 P and 20 U palients. Both the 
highest temperature in tile first day of fever and the maximal temperature 
were higher in D than in U (38.7•176 versus 38.5•176 and 39.2-~0.9~ 
versus 38.64-0.4, respectively p= 0.05 and p= 0.003). Most common sources 
of infection in D were the lungs in 25 patients (64%) and urina .ry tract in 4 
(10%). 14 of these patients had positive blood cultures (36%). The overall 
mortality was 27% (23% in D, 40% in P and 25% in U. differences NS). 
Antibiotics were given in 100% of D, 73% of P and 15% of U (3 patients). 
In P there was a non significant lower mortality." in patients who received 
antibiotics (3/11 (27%) versus 3/4 (75%) patients, respectively). 
Conclusions: In febrile ICU patients both the highest first day" temperaturc 
and maximal temperature are significantly higher in infected than in non 
infected patients, but the differences are too small to be useful clinicall). 
Mortality rate is not significantly influenced either by the presence of an 
infection or by the administration of antibiotics, 



INFLUENCE OF FUNGAL INFECTION ON OUTCOME IN ICU 
PATIENTS 
H. Wauer; Tietz, H.-J.; West, C.; Kox, W.: 
Dept. of Anesthesiology and Intensive Care, Dept. of Dermatology, 
University Hospital Charite, Berlin, Germany 

Obiective: Retrospective study to determine the influence of candida 
infection on ICU outcome. 
Methods: 126 patieet with a stay of more than 7 days in inteaasive care 
were screened for candida infection. 70 patients were treated with 
antifungal therapy due to either an increased antigen titre of -> 1:8 or 
clinical evidence of candida colonization. Serological Candida-antigens 
(RAMCO, Pastorex) and antibody titres (hemagglutination, lgG-, IgM- 
ELISA) were examined routinely. Seroconversion was defined as a 
threefold increase of antibody titre or a titre of 1:640 or higher. 
Results: The median length of stay was 37 (ranging from 8 to 132) 
days, the mean APACHE II score on admission was 18 (+_ 5.8 SD) 
points. Of 126 patients 31 patients died (24.6%). In the group treated 
with antifungnls (71 patients) 19 patients died (26.7 %). Although of the 
126 patients only 51 (40.4 %) developed a candida infection as defined 
above the mortality in the group that showed signs of infection was 
significantly higher (37.2% vs. 14.6%, p < 0.05 [Chi-square-test]). In 
34 patients an antigen concentration-> 1:16 was measured. 
Seroconversion was found in 41 patients. The most common fungus was 
Candida albicans (66.4 %). Furtberm0re, Candida glabrata was found 
in 21.1%. Most of the patients were treated with 2 x 200 mg 
fluconazole (66 patients). In 38 patients therapy was changed to 
amphotericin B/flucytosine. In 5 patients therapy was started with 
amphotericine B and flucytosine. In 40 patients a threefold decrease of 
candida antigen titre was found. 27 patients showed a decrease of 
candida antibody titre. 
Conclusions: Meticulous screening for eandida infection seems to be 
necessary since the number of patients with fatal outcome is 
significantly higher in the group with signs of fungal infections and thus 
requires immediate antifungal treatment. 

THE USEFULNESS OF GRAM STAIN IN BRONCHOALVEOLAR LAVAGE 
SPECIMENS IN PATIENTS WITH SUSPECTED VENTILATOR 
ASSOCIATED PNEUMONIA. 
Prekates A, Nanas S, Pitaridis M, Bardouniotou E, Katseulis P, Nikolaou 
Ch, Floros J, Argyropoulou A, Paniara O, Rhoussos Ch. Critical Care 
Department, Evangelismos Hospital, Medical School University of Athens, 
and Microbiology Department, Athens, Greece. 

Objective: Early diagnosis of patients with ventilator-associated pneumonia 
(VAP), and subsequent identification of causative microorganism, and 
selection of the appropriate therapy are critical important points that affect 
morbidity and mortality. The results of the quantitative bacterial cultures 
are not available for at least 24 hours, while a two hours period, since the 
specimen are obtained is enough to know the gram stain results. The aim 
of this study is to determine the usefulness of gram stain in specimens 
obtained by bronchoaiveelar lavage (BAL), through the bronchoscope. 
Material and Methods: We studied 47 patients (36 males and 11 females, 
age 49 + 23) with suspected ventilator-associated pneumonia. The BAL 
gram stain was considered positive when the specimen after a 
centrifugation at 1500 rpm for 15 min revealed: i) more than 20 
leukocytes per optic field, ii) squamous epithelial cell less than 1 percent 
and iii) one or more microorganisms per optic field on 1000 magnification. 
All patients had been receiving antibiotics, with no change during the last 3 
days, prior to bronchoscopy. 
Results: 8 patients had VAP and 39 patients did not. In 5 cases the BAL 
specimens (quantitative bacterial cultures) established the diagnosis of 
VAP In the remaining three patients the VAP diagnosis was established by 
other procedures (blood or pleural fluid culture, clinical outcome, autopsy). 
Apache fl score in patients with VAP was 15,7 -+ 5,5, while in patients 
without VAP was 17,9 + 6,4. There was a significantly higher incidence of 
VAP in patients who had i) coma (GCS <8) and II) been receiving 
neuromuscular blockade (p<0.05) . The sensitivity of the gram stain for 
VAP diagnosis was 75%, the specificity 89,5%, the positive predictive 
value 60%, and the negative predictive value 94,6%. 
Conclusion: Our data indicate that the gram stain of BAL specimens is 
useful for the early diagnosis of VAP and the subsequent administration of 
the appropriate treatment. 
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INCIDENCE OF ANAEROBES IN MECHANICALLY 
VENTILATED PATIENTS WITH PNEUMONIA : 

PROSPECTIVE STUDY. 
R. R o b e r t  1, M. Hi ra  1, G. G r o l l i e r  2, P. Dor61,  JL. 
Fauch~re  2- 
R 6 a n i m a t i o n  m6dica le  (1), l abo ra to i r e  de  m i c r o b i o l o g i e  
A (2), CHU Poit iers 86021 Cedex, France. 

The  ro le  of  a n a e r o b e s  in  m e c h a n i c a l l y  v e n t i l a t e d  
p a t i e n t s  w i t h  p n e u m o n i a  (MVP) h a v e  b e e n  p o o r l y  
i nves t i ga t ed  
A im of  t h e  s t u d y  : A n a l y s e  t h e  p r e v a l e n c e  of  
a n a e r o b i c  i so la t ion  in MVP. 
M e t h o d s  : Between oc tober  1992 a n d  f e b r u a r y  1995 all 
s u s p e c t e d  MVP were  i n v e s t i g a t e d  u s i n g  p r o t e c t e d  
s p e c i m e n  b r u s h  (PSB) t echn ique .  Brushes  were  r a p i d l y  
t r a n s p o r t e d  in  Shaed l e r  b r o t h  to l abora to ry .  A spec ia l  
care  was tooken  for  anae rob i c  isolation.  
Resu l t s  : A m o n g  the  153 PSB p e r f o r m e d  for  s u s p e c t e d  
MVP (132  n o s o c o m i a l  a n d  21 c o m m u n i t y - a c q u i r e d  
p n e u m o n i a ) ,  81 y i e lded  at  leas t  one  m i c r o - o r g a n i s m  
(pos i t ive  PSB : 53%). 63 of  pos i t ive  PSB d e m o n s t r a t e d  
o n l y  a e r o b i c  b a c t e r i a  a n d  18 (23%) y i e l d e d  w i t h  
a n a e r o b e s .  In 14 o u t  18 p a t i e n t s ,  a n a e r o b e s  we re  
assoc ia ted  wi th  aerobic  bacter ia .  Anaerobes  were  mos t ly  
i so la ted  in nosocomia l  p n e u m o n i a  (17/76 posi t ive  PSB). 
27 s t r a i n s  of a n a e r o b e s  were  isolated.  Prevotella species  
r e p r e s e n t  19 o u t  t h e s e  27 s t r a i n s  (70%) The  m o s t  
f r e q u e n t  a n a e r o b i c  species  were Prevotella oralis (6) P. 
intermedia (5) a n d  P. buccae (4). 
C o m m e n t s : U s i n g  a d e q u a t e  m e t h o d s ,  a n a e r o b i c  
b a c t e r i a  a re  f r e q u e n t l y  i so la ted  in MVP. It cou ld  be  off 
i m p o r t a n c e  to take  in a c c o u n t  a n a e r o b e s  in the  c h o i c e  
of  emp i r i ca l  an t ib io t i c  t h e r a p y  in MVP. 

RISK FACTORS OF VENTILATOR ASSOCIATED PNEUMONIA IN 
PATIENTS WITH MULTIPLE TRAUMA OR MAJOR SURGERY. 
A. Prekates;-S=~Nanas, Ch. Nikolaou, E. Bardouniotou, P. 
Katsoulis, A. Argyropoulou, O. Paniara, Ch. Roussos. 
Critical Care Department, Evangelismos Hospital, Medical School 
University of Athens, and Microbiology Department, Athens, 
Greece. 
Object ives: The majority of patients with multiple trauma are 
considered immunocompromised. The aim of this study was to 
identify risk factors of pneumonia in mechanically ventilated patients 
with multiple trauma or after surgery. 
Methods: In this prospective study we studied 64 multi-trauma 
patients (mean age 58 + 19 years, Apache II 16.5 + 6), admitted to a 
general intensive care unit (ICU). All patients were intubated and 
mechanically ventilated. We were considered that a patient had 
Ventilator associated pneumonia (VAP) when the specimens of 
Bronchoalveolar Lavage (BAL) or Protected Specimen Brush (PSI?,), 
ebb'ned through the bronchoscope, had one or more 
microorganisms in concentrations greater than 105 and 103 cfu/ml 
respectively. All patients had been receiving antibiotics, with no 
change during the last 3 days, prior to bronchoscopy. 
Results: 14 patients had VAP, and 50 patients didn't. In the 
bivariate analysis, the Glasgow Coma scale (GCS)<8 (x2=4.15, 
P<0.05), the administration of neuromuscular blockade (x2=7.9, 
p<0.05), the duration of mechanical ventilation to be greater than 5 
days (x2=5.5, p<0.05), the flail chest (x2=4.1, p<0.05), the 
parenteral nutrition (x2=5.6, p<0.05), the ARDS (x2=3.9, p<0.05), 
the Abbreviated Injury Scale (AIS) of more than 4 for thorax 
(:,:2=5.9, p<0.05), the pneumothorax (x2=5.1, p<0.05) were 
statistically significant related to development of VAP. In multivariate 
regression analysis, using the stepwise technique, three of the 
seventeen studied factors showed to have an indepantent 
association with the development of VAP:The administration of 
neuromuscular blockade (F: 4.8, p<0.001), flail chest (F:3.0, 
p=0.003), and GCS (< 8) (F:2.1, p= 0.039). 
Conclusions: In patients admitted to ICU for multiple trauma or 
major surgery, the administration of neuromuscular blockade, the 
flail chest, and the GCS (<8), in the population under study, were 
the indepedent risk factors for VAP. 
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6. MOF 

Approach to estimation of probability of MOF 
development among patients with sepsis and septic 
shock. 

V. Rudnov M.D. S_ BeLvaev. I. Vorobeichik. 

Sepsis Senter, Emergency Aid Hospital, 8-Marta 78, 
Ekaterieburg 620063, Russia; Fax: 8-(3432)-22-25-59 

MOF is a sereous complication of differem states: 
infection, sterile inflamation, extensive fissure injure, into- 
xication, ets. There is close correlation between extension 
of MOF and death, developement of nasocomial infection. 
immunologic disfunction. 
In order to prgnose probability of risk of MOF develop- 
ment among the patients with sepsis and septic shock, we 
achived an eqation, allowing to recive a coeficient, closely 
connected with this probabiliti. 
We have used retrospective analisis of 160 cases of sepsis. 
Diagnosis of sepsis was based according to Bone's crite- 
rions of sepsis. MOF was assessed as disfunction of 2 or 
more systems according to Bone's classification of MOF. 

Having used correlation analisis we have estimated 
factors which have had high correlation coeficient with the 
probability of development of MOF. There were: 
APACHE-II score points, evidenceof septic shock, endoc- 
rinopathy. 

With the help of multyple regression analisis we 
acheved next equation: 

y =  0,2042 + 0,0243x~ +0,2931x 2 +0,1504x3 , 
Were x I-APACHE-II score points, x2-evidence of 

septic shock, x3-endocrinopathy. 
The explanatory power of this quation was 

evidenced by ROC of 0.88, SE (V 0 -0.033 

INDICATORS OF HEPATIC DYSFUNCTION FOLLOWING TRAUMA, 
ABDOMINAL SEPSIS AND ACUTE NECROTIZlNG PANCREATITIS 

M. Seyr, J. Rieder, B. Furtner, NJH. Mutz 
Clinic of Anesthesiology and General Intensive Care, University of 
Innsbruck, AnichstraBe 35, A-6020 Innsbruck, Austria 

Introduction: The presence of liver dysfunction in the process of 
multiple organ failure is associated with an adverse outcome, particularly 
when it becomes progressive to liver failure. Disturbances of liver function 
may occur early and their detection may be of significant importance for the 
further development of organ failure. Routinely used liver function tests 
appear to be inconsistent indicators of hepatic damage. In this study, we 
used p_lasma disappearance rate (PDR) of indocyanin-green dye (ICG) as an 
early estimate of liver function. 
Methods: We serially evaluated PDR and routine liver function tests 
(serum bilirubin, SGOT, SGPT), as well as acute phase and non-acute 
phase proteins (CRP, transferrin) in 26 patients during the first week after 
trauma or the onset of sepsis. 
Patients: Group 1: (n = 11) multiple trauma ISS > 30, Group 2: (n = 15): 
abdominal sepsis, acute necrotizing pancreatitis (ANP) grade III. Patients 
were selected on the basis of clin4cal estimates that these patients would 
require continued ICU observation. PDR was determined by means of a 
fiberoptic catheter and a computerized system (COLD Z-021, Pulsion), 
which permits repeated bedside measurements. 
Results: The initial values of PDR, serum bilirubin and transaminases were 
not significantly different in trauma, sepsis and ANP. In trauma patients PDR 
improved during the first week. In patients with sepsis and ANP PDR 
remained low and worsened with time. The decrease in PDR preceeded an 
increase in biochemical liver function tests in these patients. 
Table: PDR Bilirubin SGOT CRP Transl. MOF 

% rng/dl 134- rnoJdl mq/dl score 
Trauma: 

day 1 14.2+2.8 1,3+0.4 27+5.1 5.7+1.1 114+6.9 5(3-6) 
day7 24.5+2.9 1.3+0.4 17+4.3 9.3+1.7 159+7.9 4(2-5) 

Abdominal sepsis, ANP: 
day1 14.5+1.4 1.7+0.3 30.6_+7.1 22.2+3.9 135+12 5(3-7) 
day7 9.0&-_1.1 7.P+1.1 55.9s 25.1+4.4 110&-_11 7(4-9) 

Discussion: Routinely available blood tests of liver function are usually 
altered several days after injury. However, they are generally non-specific 
indicators and they are influenced by extrahepatic factors. PDR seems to 
be useful to evaluate impaired liver function early after the onset of sepsis 
and trauma. 

FREQUENCY OF ORGAN SYSTEM FAILURE IN 
GRANULOCYTOPENIC PATIENTS WITH SEPTIC 

SHOCK. 
V.M.Budiansk'r G.M.Galstian, V.M.Gorodetsky. 

Dept. of Anaesthesiology and Intensive Care, National Research 
Centre for Haematology, Moscow, Russia. 

Objectives: To study frequency of organ system failure (OSF) 
and it's influence on outcome in granulocytopenic patients with 
hematological malignancies and septic shock(SS). 
Materials and Method: Retrospective review of medical records of 52 
granulocytopenie(WBC<0,5xl09) patients with hematological 
malignancies and SS, who were admitted to the Intensive Care Unit 
(ICU). Frequency of OSF before and after SS was analysed. The 
patisnts were categorised on survival and non-survival. 
Results: Signs of OSF were observed in 28.8% of patients before SS 
and in all patients after SS. Only 3 patients presented with 
hypotension refractory to inotropic therapy. Nevertheless there was a 
significant increase of frequency of acute respiratory failure (ARF), 
acute renal failure (ARenF) and liver injury (LI) after SS 
occurred(showed on 
the figure). Only 5 Frequency of organ failure before and after 

(9,6%) patients % ss 
survived and were 
discharged from 
ICU. No one who so 
developed OSF eo 

before SS or had 70 
more than three of so 
organ systems 50 
failure, had 40 
survived. 30 
Conclusion: Despite 20 
of different reasons lO 
(chemotherapy o 
toxicity, infection, ARF ARenF LI 

malignancy itself) 
for development 
OSF in these patients, signs of OSF before SS and failure more then 
three organ system after it point to poor outcome 

HOMEOSTASIS-SECURING THERAPY AND ~TA'rU:SM~fRtA 

Grigory A. Shifrin, MD, Phi), Prof. 
Institute of physician postdiploma education, department of an- 
aesthesiology and reanimatology. Boulevard of Vinter, 10, Zapo- 
rozhyc, 330096, Ukraine 

Objectives: Statusmetria allows to define the effective level of oxy- 
gen status and accordance to it means of carbon dioxide and elec- 
trolyte8 in critical care. The conception of syndrome int~ive care 
(SIC) is exhausted itself and invariable outcomes of SIC of MUl- 
tiergan System Failure (MOSF) confirms that. Therefore, an alter- 
native to SIC should be advanced. 
Methods: Efficlenoy of treatment has been asscsaed in 257 patients 
with MOSF using value of metabolic rate and ability of an organism 
to cover it by oxygen and substrate supply. Oxygen pulse (OP) and 
Index of Efficacy of Oxygen Transport (IETO2) was monitored. 
~ L t ~ . L n t e n a i v e  care is considered to be Homeostasis-Securing 
Therapy (HST) if energostructure deficit is eliminated and necessary 
for recovery regeneration rate is .restored. OP in patients with 
MOSF was 0.8 mt-m "2, and le,~ and I E ' I ~  w ~  2.4 units in SIC. 
We managed to maintain OP of 1.0-1.7 ml.m "2 and IETO2 of 1.9-2.6 

units in HST. 41 patients from 135 with MOSF survived in SIC and 
96 patients from 122 survived in HST. Efficiency of HST appeared 
to be two times as much as efficiency of SIC. 
C r  of homeostasia-se-'uring therapy is advanc- 
ing. The conception provides restoration of regeneration rate due to 
effective then in SIC elimination of en=gostructure deficit. The 
conception may be a basis of new technology for treatment of 
MOSF. 



EVIDENCE OF REPERFUSION INJURY IN MULTI ORGAN 
DYSFUNCTION SYNDROME 

Helen F Goode PhD, Nigel R Webster PhD. 
Anaesthesia & Intensive Care, University of Aberdeen, AB9 2ZD, UK. 

Objectives: Xanthine dehydmgenase is converted under conditions of 
ischemia, reperfusion and endothelial damage to xanthine oxidase, with 
superoxide anion as a co-product of its catalytic activity. Multiorgan 
dysfunction syndrome is associated with splanchnic vasoconstriction 
resulting in significant and prolonged gut ischaemia. Aggressive volume 
resuscitation with prompt restoration of blood flow results in reperfusion 
of the tissue and is likely to cause xanthine oxidase-mediated release of 
oxygen-derived radicals. This study investigates xanthine oxidase 
activation and oxygen-derived free radical-mediated damage in such 
patients. 
Methods: Fourteen consecutive patients on ITU who met established 
criteria for septic shock and secondary organ dysfunction were studied. 
Serum xanthine oxidase activity was measured using oxidation of a 
chromagen in a dual enzyme system and plasma malondialdehyde was 
measured using a specific spectrephctometdc assay. APACHE II 
scores, blood pressure, SVR, cardiac output and 28 day survival were 
also recorded. Biochemical data were compared with results from 20 
healthy subjects. 
Results: Xanthine oxidase activity was 6.30 + 1.59 units/I in patients 
(mean :t: SEM) and 0.74 + 0.12 units/I in controls (p<O.01, Mann 
Whitney U test), and was highest in the 6 patients who survived 
(p<0.05). Malondialdehyde concentrations were elevated (0.81 • 0.11 
prnol/I compared with 0.29 • 0.05 pmol/I in controls, p<0.001). Xanthine 
oxidase activity did not relate to APACHE Score or any of the 
cardiovascular parameters recorded, and was not influenced by the 
degree of organ dysfunction. 
Conclusions: 
Patients with sepsis and secondary organ dysfunction have xanthine 
oxidase activation and evidence of free radical damage. The finding 
that activity was highest in those patients who survived suggests that 
reperfusion was incomplete in patients who died, with decreased tissue 
xanthine oxidase ~tash out' into the circulation. 

INFLUENCE OF EARLY INFLAMMATORY RESPONSE ON 
THE ABILfTY TO ELIMINATE OXYGEN DEBT IN PA- 
TIENTS AFTER TRAUMA OR SURGERY. 
R.Kula MD, M.Majek MD,PhD, J.Koutun MD, PhD. 
Dept. of Anesthesiology and Intensive Care 
Derer's Hosp., Bratislava, Slovak Republic 

.Objectives: Evaluate the influence of  infla- 
mmatory response (IR) on the ability to eli- 
minate oxygen debt after trauma or sur~jery. 
Methods: Ten high risk patients were inclu- 
ded~in study. Therapeutic approach with ma- 
ximal efiorts to enhance DOzI was used. FOr 
statistical " analysis patients were divided 
into two groups (responde~s: B-group and 
nonresponders: NR-group) according to elimi- 
nation lactate load up to first 24 Hrs. The 
changes in hemodynamic and oxygenation data 
morbidity and mortality rate were evaluated. 
Results: There were five responders and five 
nonresponders. Four patients from NR-g~oup 
died. In R-group all patients survived. IR 
started in NR-group up to 24 Hrs but in 
B-group it was 52• Hrs in average. In R- 
group there were significant increase in CI, 
LVSWI, DOzI up to 24 Hrs. In NR-group these 
parameters didn't change, but significantly 
decreased SVRI, C~ER and significantly in- 
creased HR and Qs/Qt. DOzI was suprano~mal 
in both groups. VOzI was sup~anormal in R- 
group but in NR-group VOzI did not meet 
supranormal range. Significant differencies 
in organs dysfunctions we noted. Only 22~ of 
microbiological examinations were positive 
in NR-group up to 48 Hrs. 
Conclusion: We conclude that early IR may be 
a reason of inability to eliminate oxygen 
debt up to 24 Hrs after t~auma or surgery 
despite suprano~mal values of D(hI. 
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MULTIPLE ORGAN FAILURE IN THE CRITICALLY ILL 
OUTCOME AND COSTS - A SIX MONTH FOLLOW-UP 
STUDY 
K. Dalu SRN BSc, D. Bihari FRCP 
Department of Intensive Care, Guy's Hospital, London, UK 

Background: Multiple organ failure (MOF) in the critically ill 
remains a lethal condition and it is not clear that patient outcomes 
justify the considerable investment in terms of intensive care and 
human suffering. 
Methods: Over a one year period, we prospectively studied 1106 
patients in our Intensive Care Unit [ICU] of whom 92 patients 
(8.3%) had MOF. 64 patients with MOF stayed for more than 72 
hours of whom 25 patients survived to leave hospital and were 
assessed at six months to determine their quality of life. Organ 
failure scores (OFS) and ICU costs were calculated and related to 
outcome. 
Results: Whilst the ICU cost for the 92 patients with MOF was 
s (29 % ICU expenditure), the effective costper hospital 
survivor (ECPS) was only s patients spent less than 72 
hours in the ICU (24 deaths) giving an ECPS of s In 
contrast, the 64 patients staying more than 72 hours (31 ICU and 
8 ward deaths) gave an ECPS of s 18 of the 25 hospital 
survivors who were assessed at six months were found to have an 
acceptable or good quality of life; 2 had a poor quality of life, 3 
were dead, 2 did not respond. Organ failure scores were 
significantly different between survivors and patients who died, 
notably on the day of ICU discharge in the 8 ward deaths 
compared with the 25 hospital survivors. 
Conclusions: Patients with MOF form a .small minority in the ICU 
but consume a disproportionate share of available resources, 
directly related to length of stay. Whilst the ECPS was not 
excessive, it might be reduced still further if ward deaths following 
ICU discharge could be prevented. 

P R E L I M I N A R Y  E V A L U A T I O N  O F  A F I B R E - O P T I C  S E N S O R  F O R  M E A S U R I N G  
I N T R A G A S T R I C  C A R B O N  D I O X I D E  T E N S I O N  

s l Gravstone BM FRCA T H  Clutlon-Broek MB ChB MKCP FRCA 
Feathersmne Dep Anae~ he a & n en ve Ca % Qu~n Eiizabeth Medical Centre, Bi~ingh~,  Engl~d 

Objective : Evaluation of the feasibility of measuring the intragastrie partial pr~sure of carbon dioxide (PCO2) using a chemilumin~nt 
optode and fibre~ptics originally developed for intrav~cular blood gas monitorlng(P7) 
Methods The PCO 2 electrode w~ calibrated i~-vitro according to the m~ufaeturers instructions The sensor w~ then stripped of its 
outer c~ing and threaded down the pile tube of a g~  c enema e (GT) so ha he ens ng portion sat well within the balloon. The 
modified GT was inserted n~og~trically after induction of anesthesia in ten patients undergoing c~diopuImonary byp~s Throughout 

m:nureO:en eU:aa: ntrraa:rr:c e e r i e  0:  o : : : i v :  'a . . . . . .  re : s ~ e  maneuS,anc~Ou:eWrs~rs~C~e i:ns ira: owl: ~  : i : : :  we a ime 
~:?nP?, d?iing 1: ~ndd 1:2 ft ~r : r  ~ ! P ? o ~  ~i p ;P~a~2 S!d;!  : ~ i : ~ ! i s  ~ b l  ilntefnas: . . . . . .  Sutnrit:!o; ~i:~r~ e ;  ! 0A t [ i !Qn?!~?i ln~ " 

monitoring the GT-P7 apparatus w= tested against known PCO2's in a laboratory tonometer. 
Results : A total of 76 comparisons were made Monitoring tim~ were betw~n 33 and 36 hours Bi~ and precision are shown in file 
table below 

Mean Bi~ Mean Preclsion Me~ Bi~ Mean Precision 
(Kpa) (KPa) (%) (%) 

PCO 2 Pre-i~fillation Its Calculated PCO 2 2476 1 543 43.495 24 496 
PCO 2 15 Minutes Post ~piration Its Calculated 2469 I 242 44933 1835 I 
PCO 2 
PCO 2 at ~piratlon: Sensor V~ Blood g~ analyser 3.24 0937 69859 19053 
S~sor PCO 2 ;Is K n o ~  value L984 0.746 35531 751 

A Typical profile of continuous ~ d  inte~itt~t monitoring with time is shown below 

PCO2 (KPa) 8 ] ~ l -  ~../'- I 

T 
4 : : 

0 800 1600 

Time (Min) 

I Sensor PCO2 �9 Calculated PCO2 [ 

Conclusions : "the reading displayed by ill= fibre~ptic sensor reflected chmges in intm-g~uie PCO A large bi~ ~d poor p~ision were ~en m 
when tested in vitro at the end of patlent monitoring file precision w~ within ~epmb~e limits q~e app~nfly poor perfo~e~ seen 

mvivomaywe~bedue t~h~ges in i~ t~ag~ tdr  filmugh the saline, inn~amei= 
in the me=urement of PCO in ~nvrntional bIoed g~ ~alysem, d~age to the sensor during insertion or =y  eom2N nat on of filese f~to~. Direct 
~ntinuous me~mment o~ntrag~tlic PCO 2 using a flbm~ptie s~snr is possible, improvements in at'curacy may be achieved by c~ib~tion of a 
sensor al~ady placed at the tip era n~og~tnc ~be 
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SYSTEMIC INFLAMMATORY RESPONSE SYNDROME (SIRS) 
AND MULTIPLE ORGAN FAILURE (MOF) IN PATIENTS 

ADMITTED TO MICU FOR GASTROINTESTINAL BLEEDING (GIB) 
B Afessa, MD, B Meyers, MD, A Spevetz, MD, J McGee, MD, 
K Koch, MD 
Dept. of Medicine, University of Florida Health Science 
Center, Jacksonville, FL, USA 

Objectives: To determine the role of SIRS & MOF on the 
mortality of patients admitted to the MICU for GIB. 
Methods: Records of 102 cases, treated in 1991-94, were 
reviewed. Demographics, GIB source, APACHE II score, 
presence of SIRS, sepsis, severe sepsis & septic shock 
defined according to the ACCP/SCCM Consensus Conference 
were recorded. 
Results: 55 cases were male, 48(47%) were black & 47 
(46%) white. Mean age (• was 54.6(• years & 
APACHE II score 13.8(• Bleeding source was upper GI 
in 90(88%) & lower GI in 8(8%). SIRS developed in 34 
(33%). Causes of SIRS were sepsis in 32(94%) & surgery & 
delirium tremens in 1 each. Severe sepsis was present in 
13 & septic shock in 7. The most common source of sepsis 
was nosocomial pneumonia in 16, 15 required ventilators. 
The number of organ failures was 0 in 37(36%), i in 24 
(24%), 2 in i0, 3 in ii, 4 in 6, 5 in 7 & 6 in 7 cases. 
In-hospital mortality rate was 31/102(30%). Causes of 
death were MOF in 11(35%), GIB in 8(25%), underlying 
chronic disease in 4, sepsis in 3, respiratory failure 
in 3, liver & renal failure in i each. The APACHE II 
predicted mortality (29.3%) correlated well with the 
actual mortality rate of 30%. 62% of the patients with 
SIRS died compared to 15% of those without SIRS 
(p 0.0001). None of the patients with no organ failure 
died compared to 48%(31/65) of those with 1 or more 
organ failure (p 0.0001). 
Conclusions: MOF & SIRS are common in patients admitted 
to MICU for GIB. The causes of most deaths are directly 
related not to the bleeding but to the in-hospital 
complications. Prevention of sepsis & MOF can improve 
survival. 

HEMODYNAMIC CHANGES CORRECTION IN ACUTE 
RENAL FAILURE PATIENTS 

R.Novicova MD, V.CherniyMD K.ShramenkoMPH, M.Chernyaev 
Dept.of Intensive Care Medicine,Medical University, Donetsk, 
UKRAINE 

Objectives: the patients with acute renal failure (ARF) have 
hemodynamic disorders in 100% of cases.The purpose of our study 
was to reveal the early disorders of hemodynamics and to correct 
them. 153 patients with severe ARF (different ethiology) were 
studied. 
Methods:for the estimation of functional state of cardiovascular 
system the complex of methods was used:integral rheography by,. 
M.Tishenko, ECG, intravascular volume,the central venous pres- 
sure. 
Results: according to the datas of integral rheography 70% of 
patients were revealed to have hypodynamic type of blood 
circulation (cardiac output was decreased on 35-40% and general 
peripheral resistance increased on 80-100%). It was effective to use 
complamin (xantinoli nicotinas) in the complex therapy of su~h 
patients. The dosage was 10-15 m g / k g  during 4-6 days. As a result 
of such therapy was also the oliguric stage shortening (AC N 
1464083).In 9,6% of the cases unsatisfactory datas of central 
hemodynamic,combined with high (more than 15 cm H20)  venous 
pressure,lung oedema.Then nanipruss (0 ,5-1,5mkg/kg/min)  was 
succesfutly used in complex with routine therapy.In the patients 
with low cardiac output and low general peripheral resistance 
mesaton (0,25-0,5 mg /kg)  and dopamine (5-10 m k g / k g / m i n )  
were effective.Change for the worse in the hemodynamics datas, 
inspire of therapy during 5-7 days,was prognostically unfavourable. 
Conclusions:we consider early diagnostic of hemodynamic disor- 
ders and adequate correction of them is one of the most important 
factors, determined the outcome and prognosis in ARF patients. 

CYTOKINE PRODUCTION IN RESPONSE TO ACUTE HYPOXlA 
IN HUMANS 

G. Emmanuel, MD, T.H. Lie, MD and S. Carranza MD 
Division of Pulmonary and Critical Care, VAMC Bay Pines, Bay 
Pines, Flodda and the University of South Florida, Tampa, Flodda, 
USA 

Objectives: Severe sustained hypoxia provokes systemic 
responses characterized by cellular damage, multiorgan dysfuction 
an frequently death. The objective of this study is to explore 
inflamatory mediator responses during acute hypoxia. Six healthy 
subjects aged 24-43 breathed 10% oxygen (02) for 30 minutes while 
monitoring arterial 02 saturation (SaO2), systolic/diastolic (BP S/D) 
and mean blood pressure (BPm), heart rate (HR) and EKG. 
Methods: Intedeukin-1 beta (IL-11~) and Intedeukin-1 receptor 
antagonist (IL-lra) were determined by ELISA in the supematant of 
whole blood incubated with Endotoxin by the method of Nerad and 
Dinarello, before (TO), at the end of 30 minutes of hypoxia (T30) and 
also at 90 (3"90) and 180 (T180) minutes following resumption of air 
breathing. 
Results: II-lra production increased significantly during hypoxia 
and remained elevated at T180. Between TO and T30 Sa02 fell from 
98% to 76%, BP S/D fell from 134/78 mmHg to 127/70 mmHg and 
BPm from 97 mmHg to 89 mmHg. HR increased from 71 to 84~min. 
No significant changes in I L-11~ production were noted. 

TO T30 T90 T180 

MEAN 14942 18780 25498 30047 
i)=<o.o2 i)=<O.Ol 

Conclusion: Acute hypoxia is associated with activation of 
circulating immune cells and increased cytokine production. 

RENAL REPLACEMENT THERAPY IN SURGICAL ICU 
PATIENTS; MORTALITY IN RELATION TO DIAGNOSIS AND 
ORGAN FAILURE. 
B.Lisman, P.Hupkens, H.K.Ming, R.Braams. 
Dept. of Surgery Utrecht University Hospital The Netherlands 

Obiective: To evaluate the results of renal replacement therapy 
(RRT) in surgical ICU patients with acute renal failure (ARF). 
ARF in ICU patients is associated with high mortality rates. 
We investigated the relation between mortality and organ 
failure in 4 different categories of surgical ICU patients recei- 
ving renal replacement therapy (RRT) for ARF. 
Methods: The records of 76 surgical ICU patients with ARF 
requiring RRi- (haemodialysis or CAVHD) were examined. Five 
different patient categories were defined; 
1 .Ruptured aneurysm of the abdominal aorta (RAAA) N =20 
2.Elective vascular surgery (EVS) N =20 
3.Abdominal sepsis N - 17 
4.Trauma N = 8 
5.Others ( e.g. malignancy, obstetric emergencies) N -  11 
Seven organ systems (CNS,circulatory,respiratory,hepatic,re- 
nal,digestive,haematologic) were scored for possible failure 
using the MOF score. 
Results: Mortality was as fol lows: all patients 72% , group 1 
75% , group 2 70% , group 3 88% , group 4 38 % , group 5 
75 % . Mortality increased with the number of failing organ 
systems; mortality for all patients with > 4 failing organsys- 
terns was 80% the only exception being the subgroup of trau- 
ma patients where mortality under these circumstances was 
5O% 
Conclusions: Mortality in surgical ICU patients receiving RRT 
for ARF is high. No significant difference in mortality is found 
between RAAA and EVS. Mortality increases with the number 
of failing organ systems. The subgroup trauma patients shows 
a lower mortality compared to the group as a whole, even with 
> 4 failing organ systems. 



MULTIPLE ORGAN FAILURE FOLLOWING KIDNEY 
TRANSPLANTATION 

I. Bobek, M. Arkossy, M. Tarjgnyi*, F. Pemer 
Dept. of Transplantation and Surgery, Semmelweis Med. Univ., Budapest, 
Hungary 
* 1st Dept. of Surgery, Semmelweis Med. Univ., Budapest, Hungary 

Obiectives: To look for the most accurate scoring system to measure the 
severity of the complications occuring in the early phase ( first 30 day) of 
kidney transplantation and to asses their prognostic value. 
Methods: In our retrospective study we applied the APACHE lI and the 
Goris scoring system for the kidney recipients who developed multiple organ 
failure (MOF) as a consequence of their pulmonary and. cardiovascular 
complications following kidney transplantation. We evaluated the recipients 
~ U I U I H ~  tU t ~ t l l  ~ U I I I I ~  ~ t ~ l l l ~  ~11 tlL~ Ud~ o f  t h e  L l ~ J l ~ l g ) l l t a t l ~ H  a UI~ LII~ UO~ 

of the onset of pulmonary or cardiovascular complication and then, every day 
till the recoveD ~ or till the death of the patient. 
Results: During the period from 1973 to 1994 MOF nccured in 18 cases 
(1.9%) out of 945 kidney transplantation at our department. 4 patients 
survived. 14 died. There was no significant difference in the age ( 30 _+ 16.6 
~-+ 37.7 -+ 17.4 year), and in the duration of treatmant (47.2 _+ 21.9 4+ 37 _+ 
17.9 day) in the groups of survivals and the death. 
The distribution of the women and men ( 60% ~ 40 % ) was the same as in 
the kidney recipients. Applying the APACHE II system most of the patients 
had their score between 10 and 19, and the function of 2,3 or 4 organs were 
affected at the time of the onset of MOF. The APACHE II system gave 
adequeate information about the disturbance of the function of other organs 
beside the kidney failure even at the time of the transplantation. The scores 
and the number of the affected organs correlated with the condition of the 
patients in the Goris scoring system but not as sensitively as in the APACHE 
II scoring system. 
Conclusions: Both the Goris and the APACHE II scoring system can be 
applied to measure the severity of the multiple organ failure occuring during 
the early phase of kidney transplantation. However the APACHE II system is 
more suitable to follow not only the stateof the patients at the time of the 
admission but also the changes occuring in their condition during the 
complication. 

OPTIMIZATION OF ANTIBACTERIAL THERAPY OF 
PATIENTS WITH SUPPURATIVE-SEPTIC COMPLICATIONS 

(SSC) AFTER CRITICAL STATES OF VARIOUS ETHIOLOGY 

V.V.Erofeev, V.V.Ivleva 
Scientific Research Insti tute for General Reanimatulogy Russian 
AMSci, Moscow, Russia 

Objectives: The analysis of SSC and results of their treatment in 
patients following critical states showed the necessity of developing 
a combined antibacterial therapy. 

Methods: According to the protocol 97 patients (18-60 years old) 
with combined trauma and massive hemorrhagy following vast aml 
traumatic operations were examined. Microflora's composition and 
resistence to up-to-date antibiotics was studied using the anaIyser 
IEMS Reader by "Labsisteme"(Finland). General clinical, bacte- 
riological, immunological indices, as weil as the duration of the 
treatment and recovering rate served as criteria of the combined 
antibacterial  therapy effectiveness. 

Results: It was proved expedient to administer antibiotics in 
staphylococcus infection in the following combinations: Ripham- 
pizin wi th  fluoroquinolones; I-II degeneration, cephalosporins with 
aminoglycosides; cephalosporins with fluoroquinolones. In case of 
singling out  the exciters of the Euterobacteriaceae family, including 
the Pseudomonas aereginosa, - fluoroquinolones combined with 
modern amynoglycosides; fluuroquinolones with ureidopenicillines; 
ureidopenicillines with amynoglycosides; amynoglycosides with the 
II-III generation cephalosporins; cephalosporins with fluoroqui- 
nolones. In severe SSC caused by combined infection (including 
anaerobes) clindamicin with modern amynoglycosides was 
prescribed. 

Conclusion: The combined antibacterial therapy allows: 1) to 
increase the effect on microbic agents and the efficacy of treatment 
in combined infections; 2) to lessen the possibility of the 
exciters'resistence to antibiotics; 3) to prevent the development of 
superinfection: 4) to decrease the doses of medicine and its toxic effect. 

S83 

AUTOMATIC ADMINISTRATION SYSTEM FOR LOW DOSE CARBON 
MONOXIDE TO MEASURE CIRCULATING BLOOD VOLUME. 

J. Din~ley FRCA, C. Wardrop FRCPE FRCPath, N. Willis M. Sc. FIMLS, 
M. Smithies MRCP. Department of Anaesthetics and Intensive Care Medicine, 
University Hospital of Wales, UK. 

Objectives: Two methods of blood volume measurement in a group of critically 
ill patients were compared to investigate the practical possibilities of a new easy 
to use method based on carbon monoxide (CO) uptake. 

Methods: All patients had multi-organ failure and haemodynamic monitoring 
with a Swan-Ganz catheter. Mean APACHE II score was 19 (10-25). When 
indicated, 9 patients had blood volume measurements simultaneously based on 
the techniques of, i) dilution of 5~Cr labelled red cells, and ii) inhalation of 
carbon monoxide gas with measurement of the rise of carboxyhaemoglobin 
produced. The CO was administered via a newly designed, ventilator driven, 
fully closed circle system ensuring CO retention and CO2 removal with 
automatic addition of oxygen to m}ttch patient uptake. A portable computer 
performed all necessary calculations. 

Results: Volumes obtained by CO uptake were compared with the "gold 
standard" radiolabelling method. Mean blood volume determined by the CO 
method was 6310ml (4710-7959ml) compared with 4690ml(3755-5778ml) with 
SlCr labelled red cells (r=0.9). Regression analysis produced an intercept at 
769ml. The slope of the regression line was 0.62 (0.33-0.9, 95 % confidence 
limits). 

Discussion: The CO method produces volumes in excess of the radiolabelling 
method. There appears to be a systematic error, and one possible explanation 
is CO binding to substances other than haemoglobin. 

Conclusion: The CO method is easier to use than radiolabelling and of the 
lower cost, since COHb measurement only is required. Aceuraey is sufficient 
for clinical use and our preliminary findings suggest this system will meet the 
requirements. 

I N V O L V E M E N T  O F  N I T R I C  O X I D E  IN H E M O R R H A G I C  
S H O C K :  E F F E C T S  O F  N C ; - M O N O M E T H Y L - L - A R G I N I N E  ON 
H E M O D Y N A M I C S  AND O R G A N  I N J U R Y  
Y.M.Yao S. Bahrami, G. Leichtfried, H Redl, and G Sch lag  
Ludwig  Boltzmann Institute for Exp. and Clin. Traumatology, A-1200 
Vienna, Austria 

Objectives: This study was conducted to determine the role of  nitric 
oxide (NO) in the pathophysiologic alterations and multiple organ 
damage, and the possible effects of  " " " (L- N -monomethyl-  L-arglnlne 
NMMA) on hemodynamics and mortality in rats caused by a prolonged 
hypovolemic insult. 
Methods: A prolonged hemorrhagic shock (30-35 mmHg for 180 rain) 
was induced in anesthetized rats followed by adequate resuscitation. L- 
N M M A  was administered intravenously at doses of  2.0 mg/kg  or 20.0 
mg/kg at the end of  resuscitation. 
Results: Infusion of  2.0 mg/kg L -NMMA diminished the fall in mean 
arterial pressure, significantly increased the cardiac index (CI) and 
stroke volume (SV), together  with remarkable protection from multiple 
organ damage compared to the controls. The 48 h survival rate was 
significantly improved from 26.7% in the control group to 68.8% in the 
treatment group (p<0.05). In contrast, the high dose of  20.0 mg/kg L- 
N M M A  resulted in a strong blood pressure response but a marked 
reduction in CI and SV concomitant  with an increased total peripheral 
resistance index within the observation period, and caused severe 
damage to various organs at 2 h after treatment. In addition, marked 
elevation in both endotoxin and TNF levels were observed in animals 
subjected to shock insult. 
Conclusions: These results suggest  that NO induced by hemorrhagic 
shock in rats is an important  mediator for pathophysiologic alterations 
associating with cardiovascular abnormalities, multiple organ 
dysfunction, and even lethality. Thus, regulation of  NO generation and 
use of  NO inhibitors might provide new aspects in the treatment of  
hemorrhage related disorders, and the use of  L - N M M A  would be 
either deleterious or salutary in a dose dependent manner. 



$84 

RISK FACTORS FOR HEPATIC DYSFUNCTION DURING MULTIPLE ORGAN 
SYSTEM FAILURE. 

C.Cheval, JF.Timsit, B.Ranaud, B.Misset, MT.Garroustc, J.Curlet 
[CU of Saint Joseph Hospital, Paris, FRANCE 

Objectives: Patients with hepatic dysfunction account for 50 % of mulptiple organ system 
failure (MOSF) patients (Hebert, Chest-1993). The purpose of this study was to assess the 
risk factors for hepatic dysfunction in MOSF. 
Methods: 733 patients have been hospitalized in our ICU from January 1992 to May 1.994, 
198 (27%) with MOSF. Among MOSF pati~ts, 57 (29%) have had hepatic dysfunction 
defined according to Hebert (bilirubin ~ 60 ttmoP1, Chest 1993). Thirty six of these 57 
patients acquired hepatic dysfunction after admission in the ICU. These 36 patients were 
compared with 36 MOSF patients without hepatic dysfunction selected blindly. Chrorfic 
diseases, severity scores, eanse of admission, clinico-biologieal and hemodyunrrfic 
parameters, use of vesopressors, use of hepaiotoxic drugs, use of nutritional support and 
mortality were compared for hepatic failare and non hepatic failure groups.Twenty nine 
patients had postmortem hepatic histologic examination, 
Results: Univaciate analysis: only parameters with p _< 0.05 are pre~nted. 

Name of variable Pahents with Patients without 'p 
hepatic failure hepatic failure 

A~e (.years) 61.2 69.7 
Death (%) 75 61 

Recent vascular surgery (%) 25 2.8 
COPE) (%) 22 50 

. . . . .  Alcoholism ~%) 30,5 8.3 
Cirrhosis (%) 22 0 

-"  Cardiac failure ~%) 30.6 75 
SAPS at admission 14.6 18 

SAPS the fttst day of MOSF 15.4 19.7 
ii Systol[o blood p . . . . .  ,on dayl of MOSF (mnffI[;) . . . .  83' 74 

Platolet count (/ram3) ,161000 231000 
Number of red blood oells infused in the 5 days 6,2 2.9 

before MOSF 
Vasoprcssors (%) 63.8 91,7 

Suoral fate (%) 44.5 ,91.7 
' ~lugidio nutriliorud support on dayl of MOSF (Kcal) 458 648 

Lipidic nutrRional support un da 7 [ of MOSF (Kcal) 261 467 

Including these paramet~'rs in a multivariate analysis, anly c~hosis and vascular surgery 
remain independent risk factors for hepatic dysfunction. In particular, PaO2/FiO2, arterial 
lactate, DO2 were not different between the two groups, Some de~'ee of histological 
abnormalities was found in all liver samples, despite a normal bilirubin level in 15 % of the 
cases 
Conclusions: In our patients, conU'ary to previous studies, hypoxic and hemody~anfic 
parameters were not independent risk factors for hepatic dysfantion. This might be due to 
the inadequacy of the usual biologic definition of hepatic dysfunction as well as to the poor 
sensitivity of general hamodynamic parameters. 

E X T R A V A S C U L A R  L A N G  W A T E R  ( E V L W )  - 
A C R I T E R I O N  O F  C R I T I C A L  STATE 

S E V E R I T Y  

V.E.BAGDATIEV*,G.Ya.GEBEL,N.G.IGNATOV, 
S.G.SUVOROV. 
*Sklifosovsky Institute, Institute o f  Medica l  and  
Biological  Problems,"Med/eine for you"Corporation,  
Moscow,  Russia. 

Crit ical  s tates  o f  various origin are complicated with the 
mldtiorgan f a r m  (MOI~ oceuz r~ce .  Due to their  
and functional  features the lungs become the pr immy damage 
target  in  var ious critical.states. A R D 8  tha t  occurs  in such 
states  is associa ted wi th  pulmonary edema development  
because  o f  capil lary permeabil i ty increase media ted  by  
humera l  and cenular  responses  to 0amag/~5 factors exposure.  
R nmst  be emphasized tha t  mediators  and  effecto~rs o f  this  
r e s p o ~ e  affect  not  only puknonary  capillaries,  bu t  other  
organs c a p i U ~ e s  as welLenhancing their  permeability.  
Orsans  edema is a conmm~ finding at  the autopsy o f  pat ients  
died from MOF.Clinical  and radiolosia l  findings al low to 
have  a diagnosis o f  pulmonmy edema before  ~mi!ar  lesions in  
other organs occm. Additionally,  there are some techniques 
tha t  permit  quanti tat ive assessment  o f  pulmonary edema flv.id 
(EVLW) volume.  In conclusion, we  suggest  that  E V L W  
changes in  .dyn~rmcs in  pat ients  wi th  MOF are considered as 
a critical s tate severi ty measure which  reflects  indirect ly the 
edema in other organs. 

EFFECTS OF DIFFERENT DIALYSIS MEMBRANES ON CLEARANCE 
CHARACTERISTICS FOR TREATMENT OF ACUTE RENAL FAILURE 

Adam S MD Gretz N MD ~, Hafner G MD', Ragaller M MD, Quinte[ M MD 2, 
Bender HJ MD 2 
Dept. of Anaesthesiology and Critical Care Medicine, University Hospital, 
Dresden, FRG 
' Dept. of Nephrology, Mannheim Hospital, University of Heidelberg, FRG 
2 Dept. of Anaesthes[ology, Mannheim Hospital, Univ. of Heidelberg, FRG 

Objectives: We compared three different dialysis membranes to find out 
whether or not there were differences between their clearance character- 
istics on substances such as inuline, creatinine, urea, and phosphate to be 
eliminated in acute renal failure (ARF). Moreover, if a loss of clearance did 
occur we were interested in whether this was due to heparinization and a 
high production of the thrombine-anti-thrombine-complex (TAT). 
Methods: We carried out a randomized controlled study on 13 consecutive 
critically ill patients presenting with ARF, most of them in association with 
multi-organ failure, to be treated by continuous pump-driven arterio-venous 
renal replacement therapy on continuous low-dose heparinization. Three 
different types of high-flux filter membranes (F 60 TM [Fresenius], CT 190 TM 

[Baxter], and Filtra116 TM [Hospal]) were assessed. Each filter was changed 
intentionally after a 24 hours" use. Together the data of 54 filters were 
evaluated, each at three different times (immediately after its onset [0 hi, 
after 8 h, and after 24 h). The clearances of creatinine, urea, phosphate, 
and inuline were measured. 
Results: There were some significant differences in clearance character- 
istics of inuline, creatinine, urea and phosphate between the filters (p<0,05) 
showing the F 60 TM membrane excelling Filtra116mand CT 190 TM the 
more. The loss of inuline clearance (3 mI/min/m 2) after 24 h, however, was 
insignificant for all 3 filter types. A continuous low-dose heparinization 
scheme was applied without any relevant prolongation of the aPTT. Even 
lower losses were noted for the clearances of creatinine, urea, and phos- 
phate. We found the TAT-producfion increased after 8 h (p<0,05), but it did 
not rise any further. 
Conclusions: As we could demonstrate in our study the clearance data of 
different types of filter membranes applied during continuous renal replace- 
ment therapy do show significant differences. On the other side, no relev- 
ant loss of clearance occurs during a 24 hours" period indicating a high 
efficiency over time. To consider commercial aspects as well it shows that 
inexpensive conventional filter membranes can successfully be applied 
even for a longer renal replacement period, if needed. 

ACUTE RENAL FAILURE AND DIALYSIS IN INTENSIVE CARE 
E.Hoste, J.Decruyanaere, C.De Deyne, D.Vogelaere, J.Poelaert, N.Lameire, 
R.Vanholder, F.Colardyn. 
Depts. of Intensive Care and of Nephrology, University of Ghent, Belgium. 

A retrospective study was performed on 100 patients with acute renal failure 
(ARF). We analysed survival in continuous (CD) and intermittent dialysis (HI)). 
Mean age of the patients was 60 years (y), 57 patients (57 %0) were <65 y, 43 
patients (43%) were >= 65 y. The incidence of dialysed ARF in our mixed 
Intensive Care Departement is 3%/admission/y. 
Statistics: Fischer's Exact Test, Mann-Whitney-U test. 
Efioloev: the contribution sepsis, cardiac failure and aminnglycosidcs was 
respectively 70%, 44 % and 35 %. 
Treatment: CAVH (CD) or CVVH (CD) was used in 40 patients (40%), 
hemedialysis (HD) was used in 60 patients (60 %). 
Data: Mean Apache 2 scores were the same for CD and HD (27 for both 
groups), Patients treated with continuous dialysis techniques had significantly 
(p<O,05) more need for ventilation (100 % vs 70 %), elevated bilirubin (82 % 
vs 57 %) and a higher vasopresser need (89 % vs 46 %@ than patients treated 
with hemedialysis. There was a trend towards more sepsis (83 % vs 62 %; 
p=0.06) mad coaguIation disorders (50 % vs 27 %; p=0.07) in CD. Taere were 
sign/ficantly more younger patients (<65 y) treated with CD (70 % vs 30 %, 
p<0.os). 
Mean Apache 2 score was significantly lower in patiants<65 y than as 
patienta>=65 y (26 vs 30; p<0.05). Patients<65 y had significantly (I}<0.05) 
more coagulation disorders (53 % vs 17 %) and elevated bilirabin (81% vs 52 
%). There was no significant difference in vasopressur need and ventihatio~ 
between age groups. 
Outcome:. HI) had a better SR compared to CD (43 % vs 15~ p<0.05). 
Patiants>=65 y had a comparable SR vs patients<65 y (3") */e vs 28 %; p----a.s.). 
Tha global survival rate (SR) was 32 % (32 patients). 
Conclusions : Diaiysed ARF has a well known lowsurvival rate (32 %): 
Hc~raedialysed patients had a better survival rate than patients treated with 
continuous dialysis. This can be explained by the fact that the latter were in a 
worse condition considering organ failure (more vantilatian, elevated bflirubin 
and need for vasepressurs), Apache 2 score couldn't illustrate that. 
Pa t i en t~65  y with ARF have the same survival rate as patients<65 y: 
Although Patients >=-65 y have a higher Apache 2 score they have less organ 
fai l le .  
The Avacbe 2 score is not a good oredictor of survival in P with organ failure. 



USE OF A GUT PROTECTION PROTOCOL (GPP) IN A 
MULTIDISCIPLINARY INTENSIVE CARE UNIT 

- A RANDOMISED CONTROLLED TRIAL 
S Atkinson. N Maynard, R Grover, R Mason, M Smithies, D Bihari 
Departments  of Surgery and Intensive Care, Guy's hospital, London, 
U.g- 

Obiectives: A randomised controlled t r ia l  of a management  protocol 
u t i l i s ing  the  regula r  m e a s u r e m e n t  of gas t r ic  in t ramucosa l  pH 
(pHim) to control the adminis t ra t ion of dopexamine. 
Methods: Pat ients  admit ted to a mult idiscipl inary teaching hospital  
intensive care uni t  (ICU) undergoing insertion of a pulmonary artery 
ca the te r  were managed  according to a resusc i ta t ion  protocol. 
Randomisat ion was to e i ther  the protocol alone or to insert ion of a 
nasogas t r ic  tonometer  and subsequent  managemen t  guided by 
pHim. pHim < 7.32 ini t ia ted volume and inotrope resuscitation and, 
if  unsuccessful  in e levat ing pHim, dopexamine was commenced. 
Approval was obtained from the hospital  ethics committee. 
Resu l t s :  94 pa t ients  were considered for analysis  and the two 
groups were well matched for age and sex. Overall, there  was a high 
hospi ta l  mor ta l i ty  of 64.9%. There was no difference in ICU or 
hospital  mortal i ty between the two groups (see table). 

Trial randomisation 
Protocol GPP Non GPP 
Pat ient  numbers 45 49 
ICU mortal i ty 62.2% 59.2% 

(28/45) (29/49) 
Hospital mortali ty 64.4% 65.3% 

(29/45) (32/49) 

At 12 hours following randomisat ion there was a significant increase 
in mean  ar ter ia l  blood pressure  (79 vs 74 mmHg, p=0.01) and a 
concomitant decrease in pulse ra te  (111 vs 124, p=0.04) in pat ients  
randomised to the pHim protocol. Other  measures of ICU outcome, 
including intervent ion scores were unaffected by the use of this  
management  protocol. 
Conclusion: The high mor ta l i ty  in this  group of pa t ients  precludes 
demonstrat ion of an effect of pHim guided therapy but  in may resul t  
in changes in physiological variables. 

DEVELOPING A NURSING CARE PLAN FOR 

R. Popovl~; LJ. Gvozdenovl~ RD. 
I n s t i t u t e  of surgery~ Nova Sad. 

The multi~y~tem organ f a l l u  CMSOF), 
pat ients represents a complex nur~-Ing 
chal lenge. Everything occurlng at the 
bedside, f r o m  tube f e e d i n g  to  bemodyr.nmlc 
mohitor lng,  can a f f e c t  the outcome. In tensive  
c o l l a b o r a t i o n  i s  r e q u i r e d  f r o m  a l l  ~ o r ~  ;'of 
the h e a l t h  c a r e  team nurses, doctor~, 
r e s p i r a t o r y  t h e r a p i s t = ,  o c c u p a t i o n a l  
t h e r a p i s t s ,  p h ~ r m o c i s t s ,  p h y s i c a l  t h ~ r a p i s t s ,  
n u t r i t l o ~ a l  s u p p o r t  servico~, social  ~ervlce~ 
and r e h a h i l l t a t i o n  services. 

S p e c i f i c  g o a l s  o f  c a r e  f o c ~  o n  
r e s t o r i n g  t h e  b a l a n c e  b e t w e e n  o x y g e n  s u p p l y  
a~d deemed, ~ t r ~ t m i z l n g  f u r t h e r  i n f l a m m a t i o n  
or a c t i v a t i o n  of th~ I I R ~  c o r r e c t i n g  t h e  
�9 " ~ d e r l y l n g  p r o b l e m ,  ar~t p r o v i d i n g  ~ t a b o l i c  
support. Ind iv idua l  organ support ( for  
example, with hemodial ysl s and a r t e f l c l a l  
v e ~ t l l a t l o r O  ks necessary, too. 

Ir i s  s o  d ~ f f l c ~ l t  t o  r e v e r s e ,  
r e v e n t l o n  i s  the k e y  to  treatment. Of 

c o u r s e ,  ~ n y  o f  t h i s  in tervent ions would  be 
par t  o f  rout lr~) nursing care f o r  a~y 
pat ients .  But don" t tmderstlmote t h e i r  
importance. F o r  a pat ient  a t  r i s k  f o r  ~gOF, 
the~ could be l i f e s a v i n g .  
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4 RJk~OR I ~ U R u  AND J Q L T I S Y S T E N  ORGAN F A I L U  
CC~SE REPORT:) 

LJ .  G v o = d e n o v i ~  ND, D j .  K s ~ v a n l n  MD, M. P J e v l ~  

B. Dra~kovi~p V. KopltoVi~p 7... S e i i J a n i d .  
[ n s t l t u t e  o f  S~gery~ Novl S a d .  

I r o n l c a l l  y~ b e c a t ~ e  m o r e  pat ient~ a r ~  
r~ow s u c c e s s f u l l y  resuscltated a f t e r  ~ e v e r e  
b r a ~ ,  ~ i s  b e c o m i n g  m o r e  c o ~ r k  A 2 6  - 
q)ar - o l d  ~tudent, s u f f e r e d  f e ~  amd pelv ls  
~ r a c t u r ~ ,  a m i l d  p$~ry c o n t u s i o n ,  a n d  a 
. a c e r a t ~ d  l i v e r  i n  a h i g h  - s p e e d  automobile 
i c c l d ~ t .  Hypot e~ml v~ at the scene, h~ 
, e q u a t e d  e l r g e r ~ y  s u r g e r y  on a d ~ t s s i o n  t o  
, e p a i r  t b e  l i a r  l a c e r a t i o n  a M  t o  r M ~ e  a n d  
l e t  the f r a c t u r e .  O~ the four th  
x ~ s t o p ~ r a t t v e  dayp he  had f e v e r ,  t a c h y ~ a r d i a ,  
,abe~ed breat~ngp hypotar~ion, n~ acidc~is 
u~d h y p o x e m i a ,  s t o o l  pos i t i ve  f o r  b l o o d .  Ov~r  
;he r ~ x t  f e w  days ,  he  remains h e ~ o d i r ~ m i c a l l y  
w~t~ble,  his r e s p i r a t o r y  s t a t s  f a i l s  to  
kmprove, and  he goes  i n t o  a c u t e  ren~1 f a i l u r e  
:~P .F) .  B e s i d e s  tube feedings ~nd ~ N p  h i ~  
~reatment at th is  point  includes a complex 
s reglm~n to  maintain blood presume a n d  
: a r d i a c  o u t p u t p  v e n t i l a t o r  support and 
~modlal  y~is.  

A f t e r  t 0  d a F ,  h i s  cor~L~ t ton  t a k e s  a 
iu rpr ls lng  turn f o r  t h e  bet ter .  Approxi~mtely 

~ S ~ t e r  a d m i s s t o r ~  h i s ' s  S ~ c ~ s f u l l y  
f r o m  the v e n t i l a t o r .  F o i l  ow~ ng 4 

nonth~ of  r e h a b i l i t a t i o n ,  h is ' s  dlch~'rged 

Clinical evaluation of esophageal doppler monitoring (ODMH) versus continuous 
carciac outpuffSvO 2 monitoring system in cardiac surgery patients. 

J. Carceller, J. Lagunilla, J. Ridriguez, O. Campafia, V. Rodriguez, J. Alvarez. 

Servicio de Anestesiologia y Reanimaci6n, Hospital Xeral de Galicia. University of 
Santiago, Santiago de Compostela, Spain. 

Objectives: To compare Cardiac Output (CO) measurements between continuous 
termodilution (CCO) by thermal wire on pulmonary artery catheter (CCO/SvO2 
Vigilance. Baxter Critical Care), and CO measurement using a trans-esophageal 
Doppler (DCO) ultrasound system (ODM II, Abbott Laboratories), in the immedi- 
ate postoperative period of cardiac surgery. 

Methods: 15 patients undergoing myocardial revascularization were monitored 
with CCO by a Swan-Ganz catheter and an intra-esophageal DCO probe, after in- 
duction of anesthesia. Exclusion criteria were: Aortic valve disfunction, previous 
valvular surgery esophageal disease, absense of sinus cardiac rhythm, and need of 
ventricular or intraaortic assistance. 

Hemodynamic parameters, CO by both CCO and DCO, SvO2. SaO2, diuresis, 
pHa, and hemoglobin were repeatedly registered during the first 6 hours after sur- 
gery, as the patients were kept under sedation and mechanical ventilation. Results 
were compared using the method described by Bland and Altman. 

Results: 176 measurements of CO were obtained, ranging 2.2-8.0 lhnin. BIAS, ac- 
curacy and regression results follow: 

BIAS Accuracy Regression r 2 

CCO vs. DCO CCO = 78* DCO + 92 782 

4 t ""C--W I ~ r I f" 

a t '" -, .g: : . ' . ] . . , . .  

196 2.188 

0:le t 
,i t t I i ~ | 

i '~Nll.t)atJs ~o u / . . , d  

Conclusions: The good correlation index and the acceptable BIAS index suggest a 
good correspondence between CCO and DCO, although accuracy is not completely 
satisfactory. Thus, DCO may be accepted as a reliable, non-invasive method of CO 
monitoring. Analysis of the shape of the flow velocity curves displayed on the DCO 
monitor serves as warning and/or guideline for therapeutic decisions. 

References: (1)Yelderman ML: J Cardiothorac Vasc Anesth 1992; 6: 270-274. 
(2) Singer M: Crit Care Med 1989; 17: 447452. (3) Bland JM, Altman DG: Lancet 
1986; 1: 307-310. 



S86 

Change of gastric intramucosal pH as indicator of the postoperative course of car- 
diac surgery patients. 

J. Carcelier, J. Lagunilla, C. Toranzo, E Aneiros, M. Cid, J. Alvarez 

Servicio de Anestesiologia y Reanimacidn, Hospital Xeral de Galicia, University 
of Santiago, Santiago de Compostela, Spain. 

Objectives: A decreased tissue oxygen delivery is responsible for a higher mor- 
bi-mortality rate among surgical patients; this diminished oxygen delivery/con- 
sumption rate (DOJVO2) may origin the lactic acidosis observed in the gastroin- 
testinal tract, reported in patients undergoing hypothermic cardiopulmonary ex- 
tra corporeal surgery, and can be registered by tonometry as result of the gastric 
mucose pH. 

The purpose of this study is to evaluate the reliability of the intramucosal pH 
(pHi) measurement by a nasogastric catheter as indicator of the DO2/VO > its co> 
relation to other parameters of DO2/VO 2 disturbance, and with postoperative 
complications and clinical course. 

Methods: 20 patients (16 male, 4 female) undergoing cardiac surgical proce- 
dures were included (16 myocardiai revascularizations, 3 valvular substitutions, 1 
constrictive pericarditis). Mean age was 63 + 12 years, mean weight 70 _+ 10 kg. 

A nasogastric probe (TRIE Tonometrics) was placed after anesthesia induction; 
pHi values were registered in the postoperative period (90', 120', 240", 360' and 
18 h after surgery end). The corresponding hemodynamic parameters, venous oxy- 
gen saturation (SvO2), diuresis and arterial pH (pHa) were also recorded. 

Results: pHi values ranged 7.20 to 7.65 (mean 7.40 (0.8); the mean values of clin- 
ical evolution were: extubation time, 20 _+ 12 hr.; discharge from postoperative 
care unit, 88 4- 50 hr.; and hospital total postoperative time, 10 _+2.2 days. Compli- 
cations registered were: 2 perioperative acute myocardial infarctions, 2 cases of re- 
spiratory insufficiency, 1 occlusion of coronary bypass, an 1 ease of hyperamilase- 
mia. 

All patients with severe complications needing specific treatment showed either 
a low pHi value, or a considerable descent in comparison with the initial register. 
Statistic correlation between low pHi and presence of complications was found; 
the low significance (p > 0.05) degree may be due to the low population size. 

Conclusions: ph i  measurement in cardiac surgery patients is a non invasive, un- 
complicated method for prediction of DOz/VO 2 disturbances, thus reflecting risk 
of increased major complications, and may precede changes in other usual indica- 
tors (SvO2, pHa, Cardiac Output, ...). Work-in-progress with a greater population 
size may offer more significant results. 

References: (1) Gutidrrez G: Lancet 1992; 339:195-202. (2) Landow I: Acta An- 
aesthesiol Scand 1994; 38: 629-639. 

Does blood transfusion improve systemic oxygen parameters  in 
critically ill/septlc patients? 

G. Singbartl, Ch. Frankenberg, I.-P. Reibold, W. Schleinzer 
Dept. Anaesthesiology, Intensive Care and Transfusion Medicine, 
ENDO-CLIN1C, D-22767 Hamburg 

The haemoglobin-level (hb) is besides the arterial oxygen saturation and 
the cardiac index one of the relevant parameters of oxygen supply to the 
tissue. In contrast to otherwise healthy patients, there is no agreement on 
tile so-called transfusion-trigger in critically ill patients. In I?ont of this 
background the question arises, whether and to what extent blood 
transfusion in critically ill patients improves oxygen supply Io tile tissue. 

This study was performed in 34 critically ill/septic patients in the 
postoperative period alier an inlcclive/scptie revision operation of the 
hip or knee joint. On cardiac/seplic reasons monitoring consisted beside 
other measures of a pulmonary arlery catheter and of an indwelling 
arterial line li~r measurering/calculating standard haem~dynamic as well 
as systentic oxygen parameters. The indication for blood transfusion was 
given by hb together with the cliuical slatus of thc patienl (ASA-scorc 
and multiple organ dysfunction (MOI))). Statistical analysis w~ks 
performed by MANN-WHITNEY-U-test. by FISHER's exact-test and by 
WII.COXON-test: statistical significance was set with p<0.05. 

According tu the pretransfusion value of hb and of lactate (lac) palicnts 
;,,'ere divided into groups as follows: A: hb<8 and B: >Sg/dl: I: 1ac<2.8 
and II: >2.SmM. In either group blood transfusion results in zt 
significant increase in hb (A: 7.5_+0.4 to 9.4+0.8 g/dl; B: 9.(~0.8 tt, 
10.5+0.09 g/dl; I: 8.0-+1.0 to 10.2-+0.6 j d l ;  I1:8.4-+0.9 to 10.1+0.7 
g/dl). Wlailc, however, haemodynamic parameters do not dif l)r  
significantly from each other before and alter blood transfusion, oxygen 
delivery (DO, - ml/min x m-') increases significantly hi either group 
studied (A: 467-+86 to 581-+158; B: 521+125 to 577+137; 1:512 -+1 13 
to 599-+141; I1:516-+123 to 632-+214), In contrast oxygen consumption 
(VO~ - ml/min x m e) does not change significantly in either group (A: 
i68-+148 to 158-+38; B: 180-+162 to 175-+52; I: 171-+38 tu 179-+35; 11: 
199-+60 to 219+_71); oxygen exlraction ratio decreases. 

This study in critically ill/septic patients demonstrates, that in this g r o u p  
of patients studied blood transfusion at a base-line-value of >7.5-+0.4 
g/dl expectedly rises DO~, however, it does not improve VO=; even not in 
septic patients with elevated lac-values. 

PACLITAXEL AS POSSIBLE CO-FACTOR WITH ANTHRACYCLINES IN 
THE INDUCTION OF ACUTE, LETHAL, DILATATIVE 
CARDIOMYOPATHY 

E.Montedoro MD,M.Pons MD,R.Malacrida MD.E.Bemasconi MD,E.Pasotti MD, 
J.Schneider MD*, C.Sessa MD**, M.Varini MD***, T. Moccetti MD 
Interdisciplinary Critical Care Unit, Department of Internal Medicine 
and Department of Oneology**, Regional Hospital, Civico, Lugano, 
Department of Pathology*, University Hospital, Ziirich, and Department of 
Oncology, Clinica S.Anna, Lugano-Switzerland 

Paclitaxel in a new anticancer agent, extract from the bark of the yew tree (Taxus 
brevifolia), employed against breast and ovarian cancers resistant to 
chemotherapy. It promotes the polymerization of tubuline, and disrupts the normal 
microtubule dynamics. Hematologic toxicity, hypersensitivity reactions 
(bronchospasm, urticaria and hypotension), and peripheral neuropathy are the 
main reported toxic effects. Cardiac side effects are rare: atrioventricular blocks of 
higher degree are reported in 0.1% of patients; congestive cardiotoxicity was 
discussed only in one trial in patients treated with paclitaxel and doxorubicin. 
We describe the history of a 48-years-old worn an with a breast cancer, diagnosed 
in 1989, initial staging T3NIM0, treated with mastectomy, axillary 
lymphadenectomy, andchemotherapy with a cumulative dose of anthracyclines of 
678 mg/m2 until August 1994. The patient complained of dyspnea and severe 
hypotension immediately after an intravenous infusion of 100 mg paclitaxel, 
given over 1 hour for the treatment of bilateral, malignant pleural effusion. At 
echocardiography die left ventricular ejection fraction was reduced to 20%. She 
died 20 days later because of a severe cardiac low output with hepatic and renal 
failure; an impressive hepatic cytolysis was observed. The post mortem 
examination confirmed the dilatation of the cardiac cavities, especially of the right 
ventricle, bilateral pleural fluid, and ascites. The histology was suggestive for a 
cardiomyopathy secondary to anthracyclines. The electron microscopy revealed a 
deposition of an unusual pathological pigment in the myocytes; subsarcolemmal 
deposition or membranous were absent. 
We hypothesize that paclitaxel was the cause of a major hypersensitivity reaction 
with shock and severe hepatic cytolysis, worsening the myocardial damage 
induced by anthracyclines. The possibility that a low doge of paclitaxel could 
directly increase anthracyclines cardiotoxicity -as decribed in the medical 
literature -will be discussed. 

P L A S M A  LEVELS OF SOLUBLE ADHESION MOLECULES IN 
PATIENTS WITH SEPSIS AND SEPTIC MULTIPLE O R G A N  

FAILURE 

S. E n d o  1, T. Kasai  1, M. Watanabe 1, Y. Yamada  1, M. Namik i  1, 
Y. Indue 1, T. Suzuki  1, S. Taniguchi  1, K. Inada 2 
1Critical Care and Emergency Center, 2Department of Bacterioplogy, 
Iwate  Medical  University,  19-1 Uchimaru, Morioka 020, Japan. 

Objectives: Activated endothelial cells release soluble intercellular 
adhesion molecule-1 (sICAM-1), vascular cell  adhesion molecule-1 
(sVCAM-1),  and E-selectin (sELAM-1). sICAM-1, sVCAM-1,  
sELAM-1,  and inflammatory cytokines were determined. 
Methods: sICAM-1,  sVCAM-1,  and sELAM-1 were determined by  

ELISA.  TNF-a ,  IL-6, and IL-8 were also measured by ELISA. 
Endotoxin was measured by an endotoxin-specific Endospecy test 
after pretreatment of new P e A  method. 
Results:  The sICAM-1 and s VCAM-I  levels were significantly 
higher  in the septic mult iple organ failure (MOF) and sepsis groups 
than in the non-septic MOF group. The sELAM-1 level was sl ightly 
higher  in the septic MOF group than in the sepsis withut MOF group 
and non-septic MOF group. The increases of soluble adhesion 
molecules were not in agreement with changes of plasma endotoxin 
level. Levels  of soluble adhesion molecules were correlated with the 

levels  of p lasma T N F - a  and IL-8, but the level of IL-6. 
Discussion and Conclusion: The slCAM-1 and sVCAM-1 levels in 
septic patients closely reflected the severity of the pathophysiological  
conditon. It was possible that the release of sluble adhesion 
molecules  were not stimulated by plasma endotoxin, but endotoxin in 

the local infectious region. TNF-c~ and IL-8 also were suggested to 
be involved in the release of these soluble adhesion molecules. 



EFFECT OF FUT-175 ON SOLUBLE ADHESION MOLECULES 
FOLLOWING CARDIOPULMONARY BYPASS SURGERY 

A. Shimamoto MD, M. Takao MD PhD, C. Kondo MD PhD, T. Sato MD 
PhD, K. Tanaka MD PhD, H. Yuasa MD PhD, I. Yada MD PhD 
Department of Thoracic & Cardiovascular Surgery, Mie University 
School of Medicine, Tsu, Mie, JAPAN 

Obiectives: Cardiopulmonary bypass (CPB) surgery is associated 
with a systemic inflammatory response attributable to the release 
of various inflammatory mediators and the activation of complement 
or coagulofibrinolytic system. In addition, adhesion molecules, such 
as ICAM-1, ELAM-1, and VCAM-1, appear to be of central 
importance in the inflammatory process following CPB surgery. We 
previously reported the effects of a synthetic protease inhibitor, 
FUT-175, reduced release of inflammatory cytokines (TNF, IL-lg, 
IL-6), activation of complement (C3a, C4a) or coagulofibrinolytic 
system (TAT, PIC, FPA) and protected platelet function (GPIb, 
GPIIb/llla) following CPB surgery. 
Methods: In this study, we analyzed FUT-175 on soluble adhesion 
molecules following CPB surgery. 20 patients undergoing CPB 
surgery were divided into two groups, Group A consisted of 10 
patients who received 1Omg of FUT-175 in priming solution, 
followed by a continuous infusion at 2mg/kg/hr during CPB in 
addition to initial heparin dose of 3mg/kg. Group B, a control group, 
included 10 patients who were injected with heparin only. The 
plasma slCAM-1, sELAM-1, and sVCAM-1 concentration was 
measured by ELISA. 
Results: Every soluble adhesion molecules decreased during CPB in 
both groups, and rose after CPB. sELAM-1 and slCAM-1 reached 
their peaks on 3 hours after CPB and on POD 1 respectively in both 
groups, but they remained lower in group A (sELAM-I: 32.1+11.5 
vs. 38.6• ng/ml, p<0.05, slCAM-I: 327• vs. 483• 
ng/ml, p<0.05), sVCAM-1, in both groups, remained lower than 
preoperative levels, but did much lower in group A. 
Conclusions: FUT-175 reduced adhesion molecules and suggested to 
be the effect on postoperative organ dysfunction. 

lhc  removal of sexeral c)tokines is dcpendcnd on filtration rate 
in CVVH 
H.-J. Guth. M Wicrsbitzky. S. Gruska. M. Ehlers. G. Kraatz 
Department o f  lntemal Medicine, Emst-Moritz-Amdt-University 
Greifswatd, Germany 

In the last few :,'ears the conditions of treatment in continuous 
hemofiltration/hemodiafiltration were discussed controversially. 
A significant removal of  TNF-alpha and IL-I could be 
demonstrated in CVVHD. The aim of  our study was to in- 
vestigate the elimination of  TNF-alpha, 1L-2, IL-6, IL-8, s-CD- 
14 and IFN-gamma in CVVH by measurement in plasma and 
hemofiltrate o f  10 critically ill patients with an acute renal 
failure. The patients of our study were treated with a continuous 
veno-venous-hemofiltration (polysulfone-filter, blood flow: 100- 
130 ml/h, filtration rate 500 ml/h). The samples, hemofiltrate 
and plasma, were taken one hour after the start of  treatment. The 
patients suffered from septic shock (4), the so called hepatorenal 
s~aldrome (3) and a severe pancreatitis (3). The cytokine 
concentrations were measured with ELISA-method. In contrast 
to elevated concentrations in plasma for TNF-alpha (5 cases), 
SCD 14 (9 cases), IL-2 (l case) and IL-6 (4 cases), 
hemofiltrates contained no activities. Only IL-8 was removed in 
significant amounts with even higher levels in hemofiltrate than 
in plasma. This phenomenon was described so far for TNF-alpha 
and IL-1 and may be due to the absence o f  metabolic properties 
(possibily enz~natic) in hemofiltrate. It can be shown, that TNF- 
alpha, IL-2, IL-6 could not be eliminated in CVVH with a 
filtration rate to 500 ml/h. In contrast to findings of  other 
investigators with a higher filtration rate (> 1000 ml/h), we found 
no significant concentrations of  TNF-alpha and IL 6 in 
hemofiltrate. We conclude, that for a significant removal of  
important cytokines higher filtration rates (>1000 ml/h) are 
necessary. 
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EFFECT OF HEMODIAFILTRATION ON MULTIPLE ORGAN 
DYSFUNCTION SYNDROME IN SEVERE SEPSIS 

S.Kaaesaka, K. Iiznka, T.Akizawa, Y.Takahashi 
Department of Emergency and Critical Care Medicine 
Fujigaoka Hospital, Showa University, Yokohama, Japan 

Objectives: Multiple organ dysfunction syndrome includ- 
ing liver and renal impairment is a fatal complication 
in patients with the diagnosis of sever sepsis. This 
study focused to the effects of removing toxic sub- 
stances from inflamnatory tissue by hemodiafiltration. 
~4ethods: Eleven patients were admitted to the ICU in 
emergency center and met the criteria of systemic 
inflammatory response syndrome in association with 
infection. All patients developed liver and renal 
dysfunction and were treated by hemodiafiltration with 
high flux membranes (FB-U:Nipro). The hemodiafiltration 
were performed 19 times using nafamostat mesilate as an 
anticoagulant in 5 hours with 12 L of substitution 
fluid (HF-B:Fuso). The serdm levels of endotoxin, 
cytokines, endothelin-i (ET-]), human neutrophil elas- 
tase ~1-proteinase inhibitor complex (HNE-PI), fibro- 
nectin (FN), lactate, and amino acids were measured 
before and after the hemodiafiltration. 
Results: n before after P 
Endotoxin(pg/ml) 19 33.5• 40.2• 
IL-6(pg/ml) 17 234• 268• 
IL-8(pg/ml) ii 105• 109• 
ET-l(pg/ml) 14 8.3• 6.3• <0.01 
HNE-PI(~g/L) 18 396• 986• <0.01 
FN(og/ml) 17 287• 316• <0.05 
Lactate(mg/dl) 17 11.0• 10.8• 
BCAA/AAA 15 1.37• 1.66• <0.01 
PaO 2 /FiO 2 13 297• 277• 

Then, six patients (55%) survived over 8 weeks. 
Conclusions: The hemodiafiltration would be effective 
to renal dysfunction by reducing endothelin and benefi- 
cial to tissue metabolism represented in Fisher's 
ratio, but might be harmful to respiratory function by 
activating neutropila in patients of severe sepsSs. 

COMPARED EFFICACY OF INTERMITIENT HEMODIALYSIS (HD) 
AND CONTINUOUS VENO-VENOUS HEMOFILTRATION (CWHF) IN 

THE EARLY PHASE OF ACUTE RENAL FAILURE (ARF) IN 
HEMODYNAMICALLY UNSTABLE PATIENTS 

J.L. Can• 1, C. Henrioulle 1, P. Damas 1, O. Rorive 2, M. Lamy 1 
Dpts of Anaesthesia and Intensive Care Medicine (1), N6phrology (z~ CHU of 
LiOge (Belgium) 

Background : Intermittent HD may be poorly tolerated in the early phase of ARF 
in hemodynamically unstable patients (pts). This technic may fail to achieve 
steady state urea low levels in hypercatabolic pts. 
Method : Nt = 25 consecutive pts treated with HD; N 2 = 25 consecutive pts 
treated with CVVHF. Hemodynamic unstability is defined by arterial hypotension 
and requirement of inotropie support despite adequate filling. Rate of change in 
urea (U), ereatinin (Cr), K + , pH were computed from a linear regression .analysis 
of data vs time in each treatment group during the 5 first days of application of 
the two technics (ANOVA). Dally worst values were recorded. 
Results : HD-group : Apach% score = 22 _+ 7; mean number of organ system 
failure (OSF) = 1.5 -+ 1; mean blood pressure (MBP) = 75 • 22 mmHg (first 
day of application of HD). CVVHF-group : Apachen score : 25 + 6; OSF = 
3 -+ 1; MBP = 57 + 20 mmHg (first day of application of CWHF).  

RATE OF CHANGE / DAY 

I-1D CVVHF 
U (mg/1) -42.9 • 33.4 (NS) -128.8 • 51.1 (p=0.01) 
Cr (rag/l) 0.017 • 0.17 NS) -4.28 • 1.14 (p = 0.0004) 
K § (mEq/l) -0.1 • 0.05 (NS) -0.1 + 0.07 (NS) 
pH* 0.004 • 0.006 (NS) 0.003 • 0.01 (NS) 
MBP (mmHg) -1.8 + 1.5 (NS) 4.8 • 2 (p = 0.02) 

* initial values (days 1) within normal range for the two groups 

Discussion : During the 5 first days of application of HD/CVVHF, U and Cr 
decreased much more rapidly in the CWHF-group.  K* and pH were maintained 
within normal range in the two groups.  Initial MBP which was much lower in 
the CWHF-group significantly improved during the application of CVVHF while 
MBP remained unchanged in the HD-group. 
Conclusion : Despite higher severity of disease in CVVHF group (Apachen score, 
OSF, lower initial MBP), we obtained a better performanco with CVVHF 
regarding the decrease of U and Cr and the improvement of MBP. 
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CONTINOUS VENOVENOUS HEMOFILTRATION (CVVH}: IDEAL TECHNIQUE 
USEDAS A RENAL REPLACEMENT THERAPY FOR PATIENT5 WITH MULTIORGANIC 

FAILURE (MOF). 

Oalla D; Valera A" ; De la Torte MV; Garcia A,A; Ruiz del Fresno L; Tore R; Pascual P; 
Carpintero JL. 

Intensive Care Unit and Nephrology Section*, UNIVERSITY HOSPITAL. MALAGA. 

In relation to the different and continuous renal replacement techniques, the continuous 
venovenous one is the alternative method to continuous arteriovenous for critical patients with 
acute renal failure (ARF). We present you our experience with CVVH in patients with MOF. 

MATERIAL AND METHODS 

In our Intensive Care Unit (ICU) 20 patients with MOF were treated with CVVH in the 
period betWeen January in 1992 to March in 1995. The mean (• age of our patient population 
was 52,1• years, being 65% male and 35% female The whole patient population was with 
MOF iust at the moment the technique was accomplished; 75% was in mechanical ventilation, 
90% needed vasopressor support and 65% required both of them (mechanical ventilation and 
vasopressor support) Apache II score mean of the patient population was 17,84~:6,97 (range 5- 
28) and ati of them were with ARF oligoanudc. 

Technique: CVVH was accomplished using a single-d~al Iumen catheter, ptaced in 
either a temoral or subclavian vein by the stand ard Seld{nger technique. Pol{sultone hemofitiers 
were also used, and the extracerporeal circuit used standard arterial-venous blcod tubing. Blood 
flow and hence oltrafiltration pressure, within the circuit was generated by a roller blood pump. 
The modulus has a roller pump, a pressure transducer connected in an arterious and venous 
line, such as an air-transducer which is adapted to a drip-chamber in the return way. The 
replacement used was a peritoneal dialysis solution. 

RESULTS 

The average of this treatment was 101,35• hours (range 14-295 h). The hour 
ultrafitirated average production was 547• ml/h (range 359-800 ml/h); using 1,6 filters 
/patient, with 63,34 hours / filter as a mean. All patients, except one, received an average heparin 
dose 761• UI/~ (range 350-1000 Ui/h), without any kind of serious problems except a 
hemorrhagic complication related to an unsuitable heparin dose. The replacements were 
accomplished every hour according to the necessities of each patient in every moment. 
Adequate control of azotemia was accomplished when CVVH was uninterrupted in these 
patients with meaningful decreases in urea and ereatinine figures at the beginning and the end of 
this leshnique ( [niUal mean urea 210 mg/dl; Final mean urea 171 mg/dL Initial mean creatinine 
5,24 rag/all; Final mean creatinine 4,01 mg/dl, p<0,05 ). 35% patienl survived and they were 
discharged from the ICU. 20% patients were discharged from the hospital. 

CONCLUSION 

CVVH eliminated the need for large-bore arterial access, and the high blood flow rate 
used in CVVH may have contributed to the low heparin doses required to prevent hemoftlter 
clotting, and subsequently, to the low rate of hemorrhagic complications experienced by our 
patients The high ultrafiltrate production rate in C W H  allowed this therapyto control azotemia 
effectively and the constant ultrafiltrate production rate resulted in a predictable filtrate 
replacement rate. For that, we think CVVH should be the preferred continous renal replacement 
therapy for patients with MOF. 

T H E  I N F L A M M A T O R Y  E F F E C T  O F  B E T A  2 
A N T A G O N I S T  O N  H E P A T I C  E N D O T H E L I U M  
IN P O R C I N E  P E R I T O N I T I S .  
D. Tighe .  R. Moss  a n d  D. Bennet t .  
M e d i c i n e  1, S t .  G e o r g e ' s  H o s p i t a l  M e d i c a l  
S c h o o l ,  L o n d o n .  E n g l a n d .  
Hepa t i c  s inuso ida l  e n d o t h e l i u m  shows  a m a j o r  
i n f l a m m a t o r y  r e sponse  in  porcine sepsis  t h a t  can be 
a t t e n u a t e d  by  t h e  a d m i n i s t r a t i o n  of  d o p e x a m i n e  
h y d r o c h l o r i d e .  D o p e x a m i n e  is  a b e t a  2 a n d  
dopaminerg ic  r ecep to r  agonis t .  The  specific be t a  2 
ad renocep to r  a n t a g o n i s t  ICI 118551 h a s  been  shown  
to reduce  the  p ro t ec t ive  effects  of  dopexamine .  We 
i n v e s t i g a t e d  t h e  effect  o f  th is  a n t a g o n i s t  on hepa t i c  
u l t r a s t r u c t u r e  in  porc ine  sepsis .  Six pigs  (25-30Kg) 
d i v i d e d  in to  2 g r o u p s  w e r e  a n a e s t h e t i s e d  a n d  
in tuba ted .  Card iac  ou t pu t  and  por ta l  blood flow were  
m e a s u r e d  u s i n g  s t a n d a r d  t echn iques .  The  2 groups  
w e r e ;  p l acebo ,  ( p e r i t o n i t i s  i n d u c e d ) ;  b locker ,  
(per i toni t i s  i nduced  a n d  200 pg/kg ICI 118551 bolus 
i n f u s e d  t h e n  g i v e n  hour ly) .  Caeca l  c o n t e n t  was  
a s p i r a t e d  a n d  p e r i t o n i t i s  i n d u c e d .  Col loid  w a s  
in fused  to m a i n t a i n  P A W P  a t  10-12mm Hg  for e igh t  
hours  t he  an i ma l s  culled, hepa t ic  t i s sue  removed  and  
p r e p a r e d  for e lec t ron microscopy. 

In  t he  placebo g roup  hepat ic  endo the l ium was  
swol len a n d  the  s inuso ids  occluded b y  WBC. Bu t  in  
t he  ICI 118551 blocker  group,  m u c h  of  t he  sinusoidal  
e n d o t h e l i u m  was  a b s e n t  and  t h e r e  w h e r e  large ex t ra  
s i n u s o i d a l  s p a c e s  a m o n g  t h e  h e p a t o c y t e s .  A n  
a s s e s s m e n t  of  t h e  two g roups  showed  worse  hepat ic  
a r ch i t ec tu re  in  t h e  blocker  group. The b2 an tagon i s t  
b locked a n y  p ro tec t ive  effect  of endogenous  be t a  2 
a d r e n o c e p t o r  a g o n i s t  ( a d r e n a l i n e )  on h e p a t i c  
endo the l ium in  porc ine  sepsis.  

A N T I - I N F L A M M A T O R Y  E F F E C T  O F  
D O P E X A M I N E  O N  C E R E B R A L  O E D E M A  I N  
P O R C I N E  P E R I T O N I T I S .  D. T i t h e .  R .  M o s s .  S, 
p h i l l i p s  a n d  D.  B e n n e t t .  M e d i c i n e  1, S t .  
G e o r g e ' s  H o s p i t a l  M e d i c a l  S c h o o l ,  L o n d o n .  
Eng land .  
D o p e x a m i n e  h y d r 0 c h l o r i d e ,  a b e t a  2 a n d  
d o p a m i n e r g i c  r e c e p t o r  a g o n i s t  r e d u c e s  h e p a t i c  
d a m a g e  in  porc ine  seps is .  We t e s t e d  d o p e x a m i n e ' s  
effect on cerebra l  oedema.  The  b e t a  2 a d r e n o c e p t o r  
a n t a g o n i s t  ICI  118551 was  i n f u s e d  to block a n y  
protect ive  effect  o f  dopexamine .  N ine  a n a e s t h e t i s e d  
pigs  (25-30Kg) w e r e  r a n d o m i s e d  in to  3 g roups ;  
p l a c e b o ,  ( p e r i t o n i t i s  i n d u c e d ) ;  d o p e x a m i n e ,  
(per i ton i t i s  i n d u c e d  a n d  5 ~tg/kgdar of  d o p e x a m i n e  
infused) ;  b locker ,  (as  in  d o p e x a m i n e  g r o u p  b u t  in  
add i t i on  200 pg/kg  ICI  118527 bolus  g iven  t h e n  
in fused  a t  t h a t  r a t e  hourly).  Caecal  p e r i t o n e u m  was  
i n d u c e d  a n d  colloid i n fu sed  to m a i n t a i n  P A W P  a t  
10 -12mmHg for e igh t  hour s  w h e n  t h e  a n i m a l s  were  
cul led ,  c e r e b r a l  t i s s u e  r e m o v e d ,  p r e p a r e d  for  
e lec t ron microscopy and  digi t isa t ion.  Dig i t i sa t ion  of  
the  a r ea  of  o e d e m a  s u r r o u n d i n g  t h e  blood ves se l  
and  expres sed  as  a pe rcen tage  of t h e  micrograph.  
P l a c e b o  30.5_+4.1, D o p e x a m i n e  13.5+2.9",  
B l o c k e r  31.5+3.7. D a t a  e x p r e s s e d  as  m e a n  + SD. 
S igni f icance  p<0.05.  * d o p e x a m i n e  c o m p a r e d  to 
placebo a n d  blocker.  In  t he  dopexamine  group  the  
a rea  of t i s sue  oe de ma  was  s igni f icant ly  lower  t h a n  
e i ther  t he  placebo or  blocker  groups .  There  were  no 
s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  t h e  p lacebo  or 
b locke r  g r o u p s .  T h e  62 a n t a g o n i s t  c o m p l e t e l y  
blocked the  pro tec t ive  effect  o f  t h e  d rug  on cerebra l  
oedema in  porcine sepsis .  Be ta  2 ad renocep to r  
s t i m u l a t i o n  is  p r o t e c t i v e  o f  c e r e b r a l  o e d e m a  in  
porcine sepsis .  

HEPATIC HEMODYNAMICS IN LIVER OF MOF 
E Douzinas, M Pitafidis, P Tsidemiadou, D Sfyras, I Andrianakis, K Malagari, I 
Kaskarelis, D Pragastis and C Roussos 
Critical Care and Radiotogic Dpts, Evangelismos and Metaxas Hospitals, Athens 
University School of Medicine 

Objectives: The hemodynamie~ of hepatic circulation during multiple organ failure 
(MOF) have not been suffleienly studied. We investigated liver hemodynamics in 
two subgroups of patients with MOF, those with either liver or lungs as the main 
organ of involvement. 
Methods: Three groups of patients were created: i) MOF-hepatic involvement 
(MOF-HI) (7 patients) with bilirubin >3.5 mg/dL and lung injury score <1.8, it) 
MOF-ARDS (9 patients) with respective values <2.0 and >2, iii) 5 patients with 
head injury with respective values <2 and <1, served as group control. All 
patients were in haemodynamieally stable state with an oxygen delivery index 
>300 ml/min/m2 prior to measurements. Two Swan-Ganz catheters 'were 
inserted, one in the hepatic veins and one in pulmonary artery and the following 
measurements were determined: the hepatic vein free pressure (HVFP), the 
hepatic vein wedge pressure (HVWP), CVP, PAOP and CO. The gradient of 
HVWP-HVFP represents liver perfusion pressures. By injecting contrast media at 
dose of ImL/lOkg with the balloon inflated to achieve sinusoidai image, the 
hepatic blood flow (HBF) was concluded by the time in seconds of media removal 
after balloon deflation. 
Results: The CO, CWP and CVP were comparable to all three groups. Namely, 
for MOF-HI, MOF-ARDS and control groups the mean (+SD) value of  CO was 
7.2_+0.8 vs 6.9_+0.3 (NS) and 6.3_+0.6 respectively, of the PAOP was 8.7+_1.6 vs 
10+:3 (NS) and 8.2+3.1 respectively and of the CVP was 12.+.2.3 vs 11.6+2.3 
(NS) and 5.8 respectively. In contrast the two MOF groups were different after 
the cut-offinclusion criteria ie the mean (+SD) value for bilirubin was 6.8+9.5 vs 
1.20+0.7 (13<0.05) and 0.8_+0.2 respectively and lung injury score was 1.4-+0.4 vs 
2.4+0.2 (p<0.05) and 0 respectively. The HVWP-HVFP gradient was found to be 
comparable in MOF-ARDS and control groups (3.4 + 1.5 and 2.8 + 1.3, NS 
respectively) but greater in patients with MOF-HI (12 +: 8.5, p<0.05). This was 
primarily due to the higher values of HVWP in MOF-H/ group in relation to 
MOF-ARDS and control groups (25.8 + 7 vs 8.8 + 1.5 and 10 + 3 respectively, 
p<O.05). Similarly I-IBF was higher in group MOF-H1 than in the other two 
groups (8.6 + 1.8 vs 15 +- 4.3 and 18 _+ 3.6 seconds respectively p<0.05). 
Conclusions: These data show that there is an hepatic hyperdynamic state in 
patients with MOF and hepatic involvement, in contrast to those MOF patients 
with normal liver function. 



CONTINUOUS ON-LINE OXYGEN CONSUMPTION MONITORING 
IN CRITICALLY ]LL PATIENTS WITH A NEW METABOLIC 

MONITOR INTEGRATED IN THE VENTILATOR 
C. Sanft MD C. Spies MD, M. Specht MD, W. Schaffartzik MD. Dept. of 
AJ~esthesiology and Intensive Care Medicine, FUB, Benjamin Franklin Hospital, 
Berlin; Germany 

Objectives: Oxygen delivery (DO2) and oxygen consumption (VO2) are increa- 
singly monitored parameters in the ICU. There still remain controversies about 
an oxygen supply dependency in critical illness particularly with respect to VO 2 
determination by either indirect calorimetry (VO2m) or tick calculation (VO2c). 
The purpose of this study was to investigate the changes in VO2m and VO2c 
following DO 2 increase. 
Methods: The relatives of 24 critically ill patients (mean age 63 years, mean 
APACHE II 24, mean MOF-score 9) gave their written informed consent to 
participate in this institutionally approved, prospective study. DO 2 was increased 
by fluid loading (hydroxyethylstarch 10%: mean volmne 750 ml, mean duration 
of infusion 80 min) and catecholamine support (dobutamine: mean dose 14,3 
~g/kg/min). Changes in VO2m and V02c were recorded sinmltaneously before, 
during and following interventions. Calorimetry was obtained with the Metabolic 
Monitor 7250 integrated in the Ventilator 7200 (Puritan Bennett, Carlsbad, CA). 
The Pearson correlation coefficient was calculated. 
Results: The responses of VO2c (left) and VO2m (right) to increasos in DO 2 by 
fluid loading and/or catecholamine support are shown in the figures below. 

il . . . . . .  
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Conclusions: With the new ventilator-integrated Metabolic Monitor 7250 
continuous monitoring of calorimetric data is available. Further studies are 
required to investigate the benefit for critically ill patients with respect to 
outcome. 

H E M O D Y N ' ~ C  CH~4G-ES C 0 . ~ . E C T I O N  D U R I N G  
ISOLATED U L T R A F I L T R A T I O N  (I-G) IN POST-PARTUM 

W O M E N  WITH BCLAMPTIC C O M A  (EC) 

V.Boukin Ivan, PhD 
E:ept. of  Emergency Medmine, Post graduate  Iv',_edie al Institute, 
Zapor~zh:r Ukraine 

Obiectives: The IU is effective during brain and pulmonary oedema in EC 
[I]. Though hemc~oncentcation during IU leads to Cardiac  Output (CO) 
and  Total Peripheral Vascular Resistance (TPVR) increase [2]. 
Undesirable deterioration o f  o rgan  perfusion caused by  eclampsia requires 
special treatment.  
Patients and methods: The research aims to analyse the results of  
Dopamme, Nitro-glycerine and 10~ H u m a n  Albumin infusions used to 
correct undesirable hemodynamir changes during IU of  25 post-partum 
women with EC (the mare group of  patients). Recogrused brain oedema 
treatment was  based on cuprophane membrane I"U as a constituent par t  
of  resuscitation protocol  L/quid remove ve lo~y  wa= 1~3~1,1 ml/kg/lw. 
During IU CO, Cea'ebral Blood Flow (CBF) (impedance technique), NIBP, 
HR. were measured. Dopamine (1,5 - 3 meg/kg~in)  and Nitro-81ycerine 
(1,5 - 3 mcg/kg/mm) infusions were performed by the Vamp. i00 ml I0OA 
H u m a n  Albumin (~nl/min) were ~n fused. 
Results: The research results of  main patient group were compared to the 
hemodynamic changes o f  control team (6 eclamptic p o ~ - p a n u m  women 
during IU without correcting treatment). In the control team CO has  
decreased to 45~/o and  TPVR has  mccea~d to 52% from baseline, CBF 
increased to 25% only when the IU was finished. The tendency for CO 
reduction and TPVR increase was lower in the main group (-17~ and 
+16%). CBF has  increased to normal  value. 
Conclusions: Infusions o f  Human  Albumin and  low doses o f  I~pamine  
and Nitro-glycerine level unde~rable hemodynarmc IU effects durra 8 
eclamptie coma. 

Reference: 1. V.BULhn: 10th WE2_&, Ha8ue,  Abstr.:  98 (1992) 
2. B.Wehle &aL: Kidney InL Lfi:411-418 (1979) 
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CHANGES IN CORTISOL LEVEL AND RAAS IN 
PATIENTS WITH SEVERE PERITONITIS AND MOF 

M, Tsareva, Emergency Medical Institute "N. I. Pirogov", 
Sofia, Bulgaria 

Adaptive endocrine response of organism to septic 
shock consisting in activation of the production of adrenal 
hormons, renin - angiotensin - aldosterone system (RAAS) 
and other hormonal systems has an influence over 
microvascular changes in these states and for development 
of multiple organ failure (MOF). 

In 25 patients with peritonitis of different origins (18 
nonsurvivors and 7 survivors) were followed the changes in 
cortisol level and RAAS by radioimmunological methods and 
many variables for evaluation of respiratory, renal, hepatic 
function, coagulation etc. as a signs of MOF. It was observed 
significant increase of the level of cortisol (1099 +_ 4,83 nmol/ 
I), aldosterone (0,895 • 0,687 nmol/I). By factorial statistical 
analysis we found significantly high correlations between 
hormonal changes and respiratory function (for example 
r=-0,539, p < 0,02 between cortisol and PaO2; r = 0,817, 
p < 0,001 between cortisol and D (a-v) 02; olso renin - CaO 2 
r=-0,824, p < 0,001, renin D ~,vl O2 r = 0,626, p < 0,001). 
Such significant correlations was found and for RAAS with 
respiratory, renal function, byproducts of arachidonic acid 
thromboxan B 2 and P6Fla, soluble fibrine degradation products 
etc. These correlations between the degree of endocrine 
changes and multiple organ failure in patients with septic 
shock produced by peritonitis suggest that their effects upon 
peripheral vascular resistance and constriction of the 
splanchnic, splenic, renal and other organ vasculatures are 
not always with physiologic expediency and there are perhaps 
the possibilities of therapeutic influence. 

RENAL RESCUE - EXPERIENCE WITH DOPEXAMINE 
P,. Ware MB. BS. FRCA., M Ervine MB Bfi. R~ARCSI. 
Intensive Care Unit, King's College Hospital, London, England 

Intredu~on : Dopexamlne has previously been shown to control 
hyperkalaemia ia patients with acdto renal failure (ARF), however effects 
on the subsequent course of ART are undomunente~ 
Ob_iectlv~ : To evaluate clinical progress in patients with acute renal 
failure (ARF) in an Intensive Care Unit (ICU) with regard to biochemical 
control, need for - and time to - dialysis, and outcome in patients 
receiving dopexamine. 
M ~ o d s  : 14 consecutive patients meeting standard criteria for diagnosis 
of ARF were included in the study. Full cardiovas~dar, biechemical and 
intervention/outcome details were recorded. Dopex.~min~ was infilsed at a 
dose of 2 pg/kg/min in conjunction with a regimen of inotropir support 
and blood volume optimization. 
Resn]~ : Following the intzoduetion of dopc',~mine Ilrinr vohlmes 
increased slightly over the next 24 hrs fzom 516 + 140 ml/24 hrs to 817 + 
229 ml/24 hrs (NS). Data expres,uxl as Mean + SEM. Three patients 
(21%) became polyuric with urine output >100 ml/hr within 3 days and 
did not need dialysis. In the remaining patients the time to dialysis (to 
correct acid-base deficits or volume overload) was 5.09 + 0.84 days. Serum 
potassium levels were well controlled. Day 5 or immediate pre-dialysis 
levels were 4.48 + 0.19 mmol/L compared with pre-lreatment 4.67 + 0.2 
mmol/L Overall mortality in this series was 4/14 (28%). Duration of acute 
dialysis in survivors with renal recovery was 16.8 +_ 1.82 days. 2 patients 
(14%) progressed into chronic renal failure and needed continuing renal 
replacement therapy. 
No adverse cardiovascular altects were seen at this low dopoxami~ dose 
although its competitive inhibition to adrenergic reuptake mechanisms 
meant that doses of pressor agents could often be reduced. 

: Dopcx:~minr nsed in conjunction with inotropic support 
and blood volume oplimiTntion, can safely postpone, or even avoid, the 
necessity for acute haemodialysis in ICU patients. No evidence of 
tachyphylaxis to the effect on serum potassium levels was seen over the 
duration of the study. 
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HAEMODINAMIC TOLERANCE OF VENO-VENOUS 
HEMOFILTRATION IN PATIENTS WITH SYSTEMIC 
INFLAMMATORY RESPONSE SYNDROME. 
Hen'era M., Suarez G., Dagn D., Varela A., Ramos J., Garoia JM, 
Aragdm C, Jurado L, Medina A. ICU. Hospital Regional. Malaga. 
Spain. 

Objective: To evaluate the haemodinamic tolerance to the veno-venous 
continuous hemefiltration (VVCHF) system in patients with Systemic 
Inflammatory Response Sindrome (SIRS), and the possible beneficial 
effect of this technique on the haemodinamics in these patients. 
Material: 13 patient admitted to the ICU, with diagnosis of  SIRS and 
monitored with a pulmonary artery catheter at the beginning of  
W C H F .  We performed a complete haemodinamic study to all these 
patients (Cardiac output, vascular resistanoss, pH and CO2 in arterial 
and mixed venous blood samples, saturation of pulmonary mixed 
venous blood, DO2 and VO2 calculations and temperature) and 
determined the respiratory mechanics (compliance and PaO2 /Fie2  
relatinship) before starting the procedure, after 10 minutes operating 
with the ultraflltrate branch closed (without filtered fluid production), 
afler 30 and 60 minutes of zero fluid balance bemofiltration and after 
120 minutes of  filtration with negative balanos adjusted to the patients 
conditions. For the statistical analisis we have performed the ANOVA 
test over the mentioned variables. 
Results: We have not detected statisticaly significant differences of the 
analyzed variables before the beginning after operating the pun'@ for 10 
minutes without filtered fluid production and after 60 minutes of zero 
fluid balance HF. Only temperature shows a meaningful decrease in 
time. 
Concluding: 1) The HFWC system does not suppose a haemodinamic 
load, heeing well tolerated by critically ill patients. 2) We have not 
detected improvement in haemodinamics of these patients when 
submitted to zero fluid balance HF. 3) We have not detected 
improvement in respiratory mechanics of these patients when submitted 
to zero fluid balance I-IF. 

MULTIPLE ORGAN FAILURE IN A CRITICAL STATE DUE TO 
STATUS ASTHMATICUS 

V.P.Shauo, MD,PhD, A.N.Nesterenko.PhD 
Dept. of Anaesthesiology & Reanimatology, Donetsk State Medical 
University. Donetsk.UKRAINE. 

Objectives. To closer definition of mechanisms of status asthmaticus (SA) 
formation and thanatogenesis of it clinical and morphologic investigations 
were carried out in 110 cases with severe asthma, complicated by SA (an 
- in hypercapnic coma, 47 - with hypoxic eneephalopathia, 30 were 
hospitalized in terminal state and died within 12 hours since admission. 
Methods.The clinical signs,systemic and pulmonary circulation;blood 
biochemical,immunologie,asid-base balance data,Pan2, PaCO2 were 
s~died.Morphologic examination of pulmonary, tracheal, cardiac, cerebral, 
splenic and hepatic tissue was carried out in 30 patients who died at the top 
of the SA.Contribution of the homeostasis parameters to the formation of 
the CS in SA and the relationships of these parameters between each others 
and with the patients' condition severity degree had been discovered on the 
basis of statistical analysis computing (IBM 386 PC AT) data massif from 
130 indices of 110 cases. Correlation analysis, mathematical modelling had 
been applied. 
Results.The severity of the patients' condition was found closely related to 
the degree of respiratory, circulatory and metabolic disturbances. Respi- 
ratory failure and circulatory disorders were the principal clinical manifes- 
tations of SA, though the disorders of the metabolic and immunologic 
homeostasis also much contributed to the formation of a critical state due 
to SA.Autopsy detected characteristic hystomorphnlogic changes of the 
viscera were the morphologic equivalents of these clinical symptoms. 
Conclusion.The findings permit regarding SA as a critical state that is 
characterized by the development of MOSF.Formation of natural detoxi- 
cation routes incompetence demands the urgent efferent correction by 
hemoperfusion ( haemapheresis, hernoxenosplenoperfusion, electrochemical 
systemic detoxication, etc.). 

EFFERENT METHODS IN PREVENTION OF INTERNAL 
IRREVERSIBLE CHANGES 1N MOSF 

_R. I.Novikova, M D, V. P. Sh ann, M D, Ph D, A.N.Nesterenko, Ph D. 
Dept. of Anaesthesiology & Reanimatology, Donetsk State Medical 
University. Donetsk. UKRAINE. 

Objectives: Analysis of intensive care (IC) of 541 cases in critical state (CS) 
due to surgical sepsis (269), rhabdomyolysis (138), acute chemical trauma 
(134) had been done. 
Methods: Complex clinico-biochemical , immunological , morphological 
, systemic and internal circulatory investigations ; evaluation of application 
of different efferent methods (EM) - methods of *active~ detoxication - 
plasmapheresis, hemocarboperfusion, hemodialysis, lymphocarbosorbtion, 
hemoxenosplenoperfusion, ultraviolet irradiation of blood, electrochemical 
systemic detoxication, gastroenterosorbtinn had been done. Severe 
endogenous intoxication (EI) as a component of MOSF were indicativ e O f 
incompetence of the natural ways of detoxication. That is why it is necessary 
to apply in complex IC of patients in CS with MOSF the EM. 
Results: Application of efferent methods in CS needs individual approach. 
Bacterial component of EI was the main one in sepsis. That is why the priori{:y. 
technics in sepsis were hemoxenosplenoper fusion and ultraviolet irradiatitin 
of blood. These technics secured the effect of immunomodulation. The main 
sourses of EI in rhabdomyolysis are crushed muscles and subcutanous fatty 
tissue. Timely application of plasmapheresis and lymphogenous methods of 
detoxication at the early period of rhabdomyolysis like application of 
hemodialysis and hemocarboperfusion at the period of rennhepatic insuffi- 
ciency secure prevention of multiorgan failure. 
Conclusions: Applying of active detoxicatinn technics had been enabled to 
reduc e the lethality level in eases with sepsis from 42,3% to 19,6%; in cases 
with rhabdomyolysis - from 28,4% to 12,8%; in cases with acute chemical 
trauma - from 46,2% to 24,1%. This is the evidence of vital importance of 
detoxicational potencial in MOSF outcome. So, the irreversible changes of 
internal in MOSF can be prevented by timely application of efferent methods 
- the methods of ~active~ detoxication. 

POSTOPERATIVE ILEUS (PI): THE DYNAMICS OF RE- 
STORATION OF DOG'S DISTAL COLON MOTILITY 
(DCM) BY SINGLE INFUSION OF THE NEW HYPEROS- 

MOLAR SOLUTION "SORBILACT" ("SL") 
A.Oborin NKFH, M.Pavlovsky MPH*, T.Ivankiv* 
Depts of Surgery, Research Institute of Hema- 
tology and Medical Institute*, Lviv, Ukraine 

Objectives: Among many organs, playing the 
important role in pathogenesis of multiple 
organ failure, the particular place is taken 
by the intestine. 
~ethods: The study was carried out in 5 dogs 
!~n"~h PI was modelled by severe operative 
trauma (OT). The DCM was estimated by the in- 
dices values of work time (WT), contraction 
frequency (CF), mean amplitude of contracti- 
ons (~AC) and motility index (MI) measured by 
method of tensography. "SL", created on the 
basis of sorbit and sodium lactate (1800 
mOsm/L), was injected in the dose of 10.O ml/ 
kg into v. cephalica antebrachii after 24 hrs 
of OT. 
Results: It is established that after 24 hrs 
o--~nfusion of "SL" against the background 
of complete absence of DCM induced only iso- 
lated contractions. However, on the next day 
after the treatment the indices values of WT, 
CF, MAC and MI already made 12.3+2.8%, 0.15+ 
0.02 per min, 3.24+0.97 mm Hg an~ O.20~0.O6V 
correspondently. Steady and complete recovery 
of DC~ occured at the 5-6 day after treat- 
ment. In this the indices values of WT, CF, 
MAC and ~I made 34.12+4.21%, O.52+0.13 per 
min, 9.62~1.54 mmHg an~ 1.64~O.33, ~especti- 
vely. 
Conclusions: The results of the present study 
are the evidence of "SL" stimulative action 
on DCM and are experimental ground for "SL" 
using in complex therapy of PI in clinic. 



GASTRIC PC02 DETERMINED BY TONOMETRY IS NOT CORRELATED 
WITH SPLANCHNIC VENOUS BLOOD PC02 

P.F. Laterre P. Goffette, J.P. Fauville, A. Poncelet, P. Loneux, M.S. Reynaert. 
Intensive Care Unit, St. Luc Univ. Hospital, Brussels, Belgium. 

Determination of gastric intramucosal pH (pHi) by gastric tonometry using the 
Henderson-Hasselback equation is expected to allow the detection of  splanchnic 
ischemia in critically ill patients. Because of  bicarbonate concentration and acid- 
base balance influences on the calculation of  pHi, it has been proposed to use 
arterio-gastric PCO,_ gradient [P(Gast-a)CO,] to assess splanchnic perfusion. 
HTpothesis : PCOz in the gastric mucosa is in equilibrium with intraluminal CO z 
and with CO, in the blood leaving the stomach (mesenteric and portal blood). 
Objective: Mesure PCO; and pH in portal vein blood and compare its value with 
PCO 2 and pHi obtained simultaneously by gastric tonometry. 
Material and method : In a patient (55 y.), a fiberoptic catheter (Baxter R) was 
positionned in the portal vein after transhepatic stent shunt repermeabilisation. 
Hemodynamic parameters, DO, (Vigilance n Baxter), gastric CO 2 and ph i  
(tonometrics Baxter) and portal blood gas were determined at regular intervals. 
Results : 19 sets of  data were obtained and are expressed in mean + SD. Gastric 
PCO z was 46,5+18 compared to 40,4+3.5 mmHg for portal PCO 2. pHi was 
7.32+._0,17 VS 7.34+._O,04 for portal pH. No correlation was found for  these 2 
parameters. P (Gast-a) C02 was 6.4+15 mm Hg VS 2+1.6 mm Hg for 
P (portal-a) COz (no correlation). There was a good correlation between DO e and 
P (portal-a) CO z (r = 0,61) [Figure] but no correlation with P (Gast-a) C02. 
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Conclusion : Gastric CO z and pHi obtained by gastric tonometry are not 
correlated with PCO 2 and pH directly determined in the splanchnic venous blood. 

LUNGWATER AND CARDIAC OUTPUT ESTIMATIONS IN THE 
INTENSIVE CARE PATIENT USING 2H20 AND ICG 

L Leksell MD., Ph.D., C-J Wailin, MD. 
Dept, of Anaesth. and Int. Care, Karolinska Hosp. 171 76 Stockholm, Sweden 

Objectives: To estimate extravascular lung water (EVLW) and cardiac output 
(CO) in the intensive care patient for an extended period of  time. 
Methods: The protocol was approved by the local ethics committee. All 6 patients 
were initially on artificial ventilation. The dcositometer system consists briefly of 
a light source, a chopper with 2 filters allowing light at the wavelengths of  800 nm 
(absorbency for ICG) and 4000 nm (absorbency for 2HzO) to pass through an 
optical ceil. After analogue to digital conversion calculations are done by a PC 
and on-line values are presented on the video (1-2). The indicator solution was 
made of 2H20 0.25 mL/mL and ICG 4.17 mg/mL. The solution was administrated 
as a bolus (5.0 mL) via a central venous line while blood was simultaneously 
withdrawn from the radial artery (30 mL/min) through the densitometer. 
Results: 

EVLW mI2k2 x b.w,, CO L/rain 
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abbreviations: t, dead in the ICU, *survival in the ICU, heart failure (I-IF), head trauma fliT) 
multi organ failure (MOF), outcome (Out) 
Conclusions: Determination of EVLW is of great clinical interest. The routine 
long-term determination has been hampered by available equipment's high 
invasiveness. These results are the f~st in a ~ilot study where EVLW and CO 
were estimated daily, on-line, bedside using H20 and ICG for a duration, that to 
our knowledge has never been done before in clinical practice. 
1. LekseU LG, Neufeld OR et coll. J Clin Monit (1990). 6: 99-106. 
2. Wailin C-J, LekseU LG. J Appl Physiol (1994) 76 (5): 1868-1875. 
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EXTRAVASCULAR LUNG WATER AND ARTERIAL OXYGEN TENSION 
DURING BICARBONATE HEMODIALYSIS 

C-J B. Wallin MD. S.H. Jacobson MD, PhD, L.G. Leksell MD, PhD. 
Dept. of Anaesthesiology and Intensive Care, and Dept. of Medicine, Div. 
Nephrology, Karolinska Hospital, Stockholm, Sweden. 

Obiectives: Desaturation is a common finding during haemodialysis (HD). 
Pulmonary oedema might be one cause for impaired gas exchange (1). The aim of 
this study was to quantitate the amount of extravascular lung water (EVLW) and 
gasexchange in chronic renal failure patients during and after a regular 
hemodialysis session. 
Methods: 10 chronic renal failure patients without symptoms or diagnosis of 
cardiac or respiratory disease were studied at the start (I), at the end (II) and two 
hours after (III) a regular bicarbonate hemodialysis session. The double-indicator 2 
dilution method, with indocyanine green and the stable isotope H20 as tracers, 
was used to measure EVLW (2). Arterial bloodgases and endtidal CO2 were 
registered. EVLW data was compared to a group of 18 renal healthy patients (0). 

Results: 
DCP n EVLW, mL - PaO2, mmHg H~O +, nmol/L 

Control group 0 18 243 -2-- 61 
l 10 332 _+ 91"* 13 -+ 3 38 _+4 

CRFgroup II 10 269 -+ 84~ 11 +-2ns  34-+2"(" 
III 10 283 +- 78t  11 _+3ns 3 4 - + 2 t  

** p < 0.01 dcp I from dcp 0, t p < 0.01 dcp lI or I1 from dcp i, :~ p < 0.001 dcp II 
from dcp I 

The EVLW at the start of dialysis was larger in the CRF group than in the control 
group. The EVLW decreased significantly to a level not different from the control 
group in response to the reduction in weight after HD. PaO~ was normal at the start 
of HD and showed a nun-signficant reduction after HD. PaCO2 (5.3+0.6 kPa) and 
EtCO2 (5.2+0.8 kPa) were unchanged while H3 O+ decreased and bicarbonate 
increased significantly. 
Conclusions: The elevated level of EVLW at the start of HD did not impair 

gasexchange. The decrease in EVLW did not inhibit the decrease in PaO2. The 
reduction in H30 + followed by a fall in alveolar vantilation is the most plausible 
cause for the decrease in PaO2 in bicarbonate dialysis. 
1. Prezant Lung 1990; 168: 1-14.2. Wallin J Appl Physio11994; 76: 1868-75. 

INTRAMUCOSAL GASTRIC PH HAS A PREDICTIVE VALUE 
IN M A J O R  A B D O M I N A L  S U R G E R Y  

A. Dona~ D. Battis& L Col~ R Danieli, D. Achill~ L Viglienz;~ C. Giov-anaini, P. Piaropao~ 
INSTITUTE OF M E D I C A L  A N D  S U R G I C A L  E M E R G E N C I E S  

U N I V E R S I T Y  OF A N C O N A  

Oblectives: To verify if intraoperative modifications of mtramucosal gastric ph (phi) 
below the normal lowest value 7.32, can be predictive for important complications, as 
perforation, sepsis, MOF or death. 
Methocls: We have considered 20 patients who andenvent major abdominal surgery. 
All patients received the same drugs in pre-anaesthasia, the same type of anaesthesia 
(balanced anaesthesia) and the same treatment with H2-bloekers. After the induction 
of anaesthesia a gastric tonometer was positioned and a catheter was positioned in the 
radial artery. During the operation, every 30 minutes, the following parameters were 
measured at the same time: phi, arterial ph (pha), blood lactate, mean arterial pressure. 
In follow up we considered death and complications happened during the hospital 
stay, in relation to intraoperative phi falls below 7.32. 
Results: Among the 20 patients, 9 had a drop of phi below 7.32 during surgery. In 
three of them this fall was a single episode and happened within the first hour after the 
begiluting of the operation. After that phi rose to nomml values until the end of the 
operation These patients had a normal post-operative period, without complications, 
The other 6 patients had a fall of phi during the demolitive manoeuvres. Two paticots 
of them died. The first had a lowest phi=7.25 and the second 6.97. The first one ~zs 
operated on for hepatic istiecitoma, suffered a complete del'dseenco of the surgical 
wound on the 20th day after operation and died on the 25th day, the second one was 
operated on for a hepatic carcinoma had an intraoperative haemorrhage and died ~vo 
hours after the end of the operation. The other 4 patients with a fall of phi had a lowest 
phi=7.24. 7.18. 7.26. 7.28 respectively.The first patient,operated onfor sigmoid carcinoma, 
underwent on a second operation for a transmural necrosis of the colic segment on the 
25th day; the second one, operated for carcinoma of the right colon, had a cardiac 
ischelnia on the 5th pest-operative day and a dehiscence of the surgical wound on the 
8th day: the third one, operated on for a sigmoid carcinoma, had melena in 41h post~ 
operative da b, and finally the fonrth patient, operated on for carcinoma of the tight 
colon, suffered a fistula of the surgical enteral anastomosis.All these 4 patients were 
discharged alive from the hospital. The other 11 patients, who had not reductions of 
phi ditring the operation, had a normal pest-operative period, without complications. 
Conclusion: Phi was able to predict the arising of some complications, probably due to 
intraoperative ischemic events. We can say that gastric tenometry, for its low 
invasivi.ty, can be included among the intraoperative monitoring in patients that 
tmdenvent on major abdominal surgery. 
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H~DDYNAMIC ~ O N S  ~ H~M)DIALYSIS IN P ~  
~LTI~ FAII~ 

P.Clc~va-YoSy~as, G.~ropsulos, K.Rigas, J.Pavlees, 
M.N. Pa~mqiko]aou, A. Y~ga, D. Bil~lJs 

Intansive Care Unit, IsJko General li~lilal , 
At~ms, (heece 

Objectives: Dm3_mte +dee heroic silerations during hemcdia- 
l~sis in t x t i e n t s  wihh rm]_~oegan failure. 

M~i~cds: 11 l~8_m+.,s with_ multiorgan fsi]ure ~ere studied during 
22 ~ L s  (ttD),t"ea~rrerJ.~ of 3 hours duraticn. All l : a t i e n t s  

nm.'-~mS_(~Lly v a ~ 2 a t e d  i n  e a n t r o l  wcde ard_ la':'ad a a,~m--ganz 
catheter, with optic fibers for contirums mmsuremmt of SvO 

mic studies were performed, c~e before the hegir~ of HD, c~e 
15 rain after the ~ ,  ~ne at the middle, ~ne 15 rain before 
lhe erd ard one 30 rain after the erd of HD. Paired t test ~as used 
far slatistical eval~ti~n. 
Results: Daring I~D there was a significant'reductton (p<O.~) of: 

c ~ t r ~  venc~s eres~.re (0ve)emm 9 to 7.5 ~ ~ ,  2) ~arn'~w 
Capil~ ~f~e Pressure (I<~P) fr~n 13 to 11 ~mg Hg, 3) I~09 from 
33 to 30.5 mmg Hg. ~here was also a less pmnameed bat also-slati- 
stics/ly significant r~ucticn (p<O.05) of: I) S~O~ from 67 to 

and 2) y~n ~ Amerm~ eress~e ( ~ )  frc~z~ to 22.7 
m~g Hg. [[here was also a reduction ~hich wss not statistically 
significant in: I) Mmn Arterdal Presmme (MAP), 2) Cardiac Outpat 
(co), 3) c.mma~ ~ e x  (r z,) m~, 5) c ~ m  ~e~_vew (m~) 
finally Khere ~ an  increase, ~hi~h ~as not statistically gignifi- 
cant, in: I) Systole V~sculsr Pesistances (SVR) and 2) P ~  
Vascular Pesistances (P~R). ~ ~s no c~ in: I) p~ ard 2) 
O~yg~ Consmpti~n (~Dg). After HD all values re~ to pret~at- 
m~nt levels except SI~ duich significantly fell from 1237 to IC85 

~.seo/~5 (p<0.05) ar~ MAP ~ich ~ ~o~r tt~n ~re~ma~nt 
levels hut lhe difference was not statistically sigaificsnt. 
Omclusims: ~e main heroic slleraticn during HD is the 
reduction of %he ffi]]Jrg pressures of the right and left ventricle. 
Although this reduction is significsnt, it does not seem to affect 
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PREDICTIVE VALUE OF GASTRIC INTRAMUCOSAL pH IN ABDOMINAL 
AORTIC SURGERY 
R.Szalc MD, M.S.Ryszka MD OA 
Institute of Anaesthesiology and Intensive Therapy, 
Karol Marcinkowski University School of Medical Sciences, Pozna& Poland 

Patients undergoing surgical reconstruction of the aorta due to anenrysms of its 
abdominal part may develop transient and sometimes sustained episodes of dysoxia 
despite the conventional appeoreneas of being adequately resuscitated. Indirect 
masurement of gastric mussel pH (pHi) is being widely evaluated as a minimally 
invasive and sensitive means of assessing the adequaey of tissue oxygenation in these 
circumstances. The duration end degree of gastric intramucosal acidosis are related to the 
risk developing injured gastrointestinal tract end its putative consequences, i.e. 
translceation, cytokine release, organ dysfunction end failure, sepsis end death. 
Measurement of pHi is obtained indirectly by measuring PC02 in the lumen of the 
stomach with a silicone balloon tonometer (Tonometrics, Inc., Worcester, MA, USA) 
and the bicarbonate concentration in arlz,,rial blood, end substituting these two values in 
the Henderson-Hasselbalch equation. 
Objectives: To evaluate whether perioperative phi changes are predictive of 
complications end outcome end how they compare to standard haemodyuamic and 
oxygen trensport parameters. 
Methods: 16 patients (15 males and 1 female) urtderwent surgical replacement of 
abdominal aortic anonrysm with the aortic simple or bifurcated grail. 14 patients were 
operated on eleetively, 1 had an emergency surgery for raptured enentysm. 
Haemodynamic, arterial pH and bicarbonate concentration measurements were taken 
before and after induction of anaesthesia, after cross-clamping and declamping of the 
aorta end at admission to ITU. pHi calculations ware done at the sime time except before 
induction, as tonometers were inserted after patient had been asleep. We used pulmonary 
artery catheter Viggo Spectramed 7F and Spectramed Hemopro Heraodynamic Profile 
Computer SP1445. 
Results: 5 patients died following surgery. Cardiac index (CI) end oxygen delivery index 
(DOzl) were si~tificanfly higher in survivors after the release of cross-clamp of the aorta 
(CI 3.44+0.95 and 2.43+0.36, DO2I 545+176 and 324-+47, respectively, p<0.05), pHa 
was significenly lower in non-survivors only after declamping of the aorta (7.27_+0.05 vs. 
7.37_+0.07 In survivors, p<0.05), phi was significantly lower in non-survivors already 
after induction of anaesthesia as well as following deelampiug of the aorta (7.47:t:0.17 vs. 
7.68-+0.12 in survivors-tiler induction, and 7.28_+0.09 vs. 7.51+0.15 in survivors after 
declamping of the aorta, p<0.05). Arterial bicarbonate coneenlration was not 
significantly different between groups. 
Conclusion: The meaasurement of phi seems to be an early sign end predictor of 
mortality following aortic surgery. However, more data need to be collected. 

INFLUENCE OF DELAY IIE'I'WEI,:N INITIAl, INSULT AND MAXIMAL 
RESUSCITATION ON OUTCOMIs FRIIM CRITICAl, II,LNESS 
R.R. Skinner, M.A. Hayes, J.D. Wats~m, C.J. Hinds 

Obiective: To relate the effect on outcome of time from the initialinsalt to maximal 
resuscitation in a heterogennus group of patients considered to be at high risk of 
developing vital organ failure. 
Methods: A retrospective analysis of 100 patients entered into a study to cnmpare 
stlpranormal oxygen delivery(DOe) and consumption(VO9 with normal 
haemodynamics as goals tk)r treatment. If  the survivor goals (cardiac index(Cl) 
> 4.5L/min/u~, DO, > 600mls/min/m2, VO_, > 170 mls/min/na2) were not achieved 
with fluid administration alone, patients were randomised to either protocol or 
control groups. In the protocol grouf~ incremental doses of dobutamine were 
administered until all three goals were achieved simultaneously, onless 
tachydysrhytinnias or evidence of myocardial ischaemia developed. In the control 
group dohutanline was only administered i fCI  <2 .8 .  In both grnnps aoradrenaline 
was inlitsed to maintain mean arterial pressure at 80 mmHg. The estimated time 
from the initial insult to maximal resuscitation was recorded. (Maximal 
resuscitation was defined as the tinte when all three goals were achieved 
simultaneously or the time to maximal DO, if the consumption goal was not 
reached.) Control and protocol patients were divided into two groups dependent on 
time to maximal resuscitation ( < o r >  24 hears). Hospital mortality and admission 
APACHE II scores were recorded (lnediala and range). 
Results: 

Control 

Delay < 24 hours 

Mortality rate 9% (2/22) 

APACHE li 15 (5-24) 

(n=50) P,-ot~c,i1 (n=50) 

> 24 h~u rs < 24 ht~urs > 24 h~urs 

43% (12/28) S 35% (9/26) * 67% {I6/24) S 

20 (6-34) + 15 (6-3I/ 2I(13-35) �9 

2ontrol vs protocol < 24 honrs * p <  0.05 
Within groups <24  hoursvs  >24  hours$ p<0 .05 ,  + p<0,01 ,  ~. p<0.001 
Conclnsion: In both groups a delay of more tllan 24 hours to maximal resnscitation 
was associated with significantly greater APACHE II scores and higher mortality 
rotes. Control patients had a significantly lower mortality than protocol patients in 
the subgroup who were maximally resttscitated within 24 hours. A simihtr trend 
was present in those patients where the de[ay to t~.iI[ resuscitation was longer than 

4 hours. We conclude that lk~llowing the onset of critical illness trealment aimed 
boosting DO 2 and VO 2 is ineft?etive, irrespective of its timing. 

ANALYSIS OF CRITICALLY ILL OBSTETRIC PATIENTS REQUIRING 
1NVASIVE HEMODYNAMIC MONITORING OR TRANSFER TO 

MED/SURG ICU AT A 314 BED COMMUNITY HOSPITAL OVER A 
FIVE YEAR PERIOD 

Dr. Len Scaminato. T Rampoola, S Brandenburg, Medical College of  
Wisconsin, St. Mary's Hospital, Milwaukee, WI, USA 

Introduction: 
University hospital data suggests Obstetric patients are transferred to the ICU 
at a rate of  .29%< Reasons include management of  respiratory failure (60%) 
and hypertension (20%), with an overall rate of  puimonory edemaJre, spiratory 
failure of 35% 2. No data from a community hospital with Family Practice and 
Obstetric resident deliveries exists. 

Methods: 
Utilizing a computer billing survey as well as hospital service transfer data 
from a 67 month period (1/89 - 7/94), all obstetric patients that were 
transferred to the Med/Surg ICU were identified, as well as their diagnoses and 
procedures. 

Results: 
Twenty-eight obstetric patients were transferred to the Med/Surg ICU, 
compared to 12,489 deliveries occurring during that time period for a .22% 
rate. The following procedural indications for ICU transfer occured: 4 
insertions of  endotracheal tubes, 2 arterial catheterizations, 1 temporary 
tracheostumy, and 1 venous catheter. The following medical diagnoses were 
found: 5 hypertensive/eclamptic episodes, 2 hypotensive episodes, 1 
pulmonary embolism, 1 mitral stenosis, and 1 coagulation deficiency. There 
were four episodes of  respiratory failure (14%). 

Conclusion: 
The historical rates of  respiratory failure from the medical literature seen at a 
university hospital ore higher than those at our community hospital despite 
comparable ICU transfer rates for critically ill OB patients. 

1. Collop& Sahn. CHEST'93;103:1548-52. 
9 (~nllnnl~A f21qlqRT'Od.'lfi~(,~'~'lOlg.16 



CONTINOUS VENO-VENOUS HAEMODIAFILTRATION 
(CVVHD) USING HEPARIN /ALBUMIN PRECIRCULATION IN 

FULMINANT HEPATIC FAILURE.  

Ellis AJ. Lever R, Wendon J, Langley P, and Roger Williams 

Institute of Liver Studies, Kings' College Hospital School of Medicine 
and Dentistry, London. SE5 9RS. UIC 

Background. Fuiminant hepatic failure (FHF) is associated with renal 
failure in up to 55% of patients and CVVHD is the treatment of choice. 
Anticoaguiation is achieved by the infusion of heparin or epoprostenol 
(PGI2). Perfusion of extracorporeai circuits is associated with platelet 
consumption and both heparin and PGI2 may exacerbate bleeding, 
commonly seen in FHF. In addition, PGI 2 causes vasodilatation which 
may worsen pre-existing hypotension. 
Aim. To mihimise side-effects associated with CVVHD, we have 
developed a method of priming the circuitry with human albumin 
solution and heparin to avoid the need for continous anticoagulation~ 
Method. 36 dialysis episodes were performed in 22 patients with FHF 
secondary to paracetamol toxicity in 19, anti rib Rx, hepatitis B, and 
ischaemia in 1 case respectively with a median age of 38 yrs. Patients 
were randomised to receive one of three modes of anticoagulation. 22 
circuits were heparin/aibumin bonded, 8 utilised a heparin infusion 
(activated clotting time maintained between 150-200 sees) and 6 PGI2 
infusion (5ng/kg/min). Heparin/albumin circuits were prepared by 
circulating for 4 hours 500ml of 4.5% albumin to which 5000IU Na 
heparin had been added. Haemodynamic measurements were performed 
at 10 minute intervals for I hour, and platelet counts were performed at 
0, 30, 60 minutes, and daily thereafter. 
Results. C W H D  circuits lasted for a mean time of 46 hr's in both the 
beparin/albumin and heparin infusion group compared to 41 hr's (PGI2). 
Falls in mean arterial blood pressure during the first 30 minutes of 
treatment were significantly less in the beparin bonded group (2mmHg) 
vs. heparin [10mmHg (p<0.0001)] and PGI2 [10mmHg(p<0.0002)]. The 
platelet count fell by a median of 12 xl09 in the heparin bonded group 
compared to beparin 31 xl09 (p=0.0014) and PGI2 24 xl09 (13=0.04) in 
the first hour. 
Conclusions. Precirculation with heparin/aibumin leads to improved 
bioeompatibility of CVVHD treatment in patients with FHF. The more 
costly usage of prostaeycline can be avoided by this simple technique. 
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7. Outcome, Ethics 
THERAPEUTIC INDEXES (Thl) IN A GREEK ICU: 
COMPARATIVE EVALUATION OF OMEGA, TISS and ITC. 
A.Armaaanidis, F.Passam, M.Bassioti, C. Agueli, 
C.Tsakismenos, F.Menti, Ch.Roussos. Department of 
intensive Care, Medical School of Athens University. 
Objectives: To estimate therapeutic charge (ThCh) in our ICU 
by measuring three different Thl and to assess their agreement. 
Design: Prospective data collection for 4 months in a multi- 
disciplinary 8-bed ICU. Methods: Data from 60 consecutive 
patients admitted to the ICU from t/1/1995 to 31/4/1995 were 
studied. A tick chart was designed in order to record 
demographic data, as well as all the information necessary for 
computation of three Thl: OMEGA, TISS and ITC. OMEGA was 
calculated as a total of points accumulated during 
hospitalisation, while TISS and ITC were calculated every day 
and were expressed either as total TISS and total ITC (TISStot 
and ITCtot) or as mean TISS and ITC (TISSm and ITCm). The 
significance of TI differences between survivors and non 
survivors was evaluated by Mann-Whitney analysis. 
Results: Mean age of our patients was 54 years and mean 
time spent in the ICU was 12 days. Measured Thl (4-SD) were: 
Indexes\Pts All Survivors Non survivors 
O M EGA 164+__132 144+126 200+136 
TISStot 383+- -380  304_+333 521+__446 
ITCtot 078+-091 0504-066 124+108 
TISSm 0334-011 027+008 0424-011 
ITCm 0064-005 004+003 011 4-005 
All three Thl differ significantly between survivors and non 
survivors. Correlation was good between OMEGA and TISStot 
(r=0.854) or ITCtot (r=0.888) as well as between TISSm and 
ITCm (r = 0.860). However, such a correlation was not observed 
between OMEGA and TISSm (r=0.376) or ITCm (r=0.487) nor 
between TISStot and ITCtot (r=0.542). 
Conclusions: We conclude that the ThCh in our ICU is the 

usual ThCh of a european ICU and that Thl differed significantly 
between survivors and non survivors. Comparative evaluation 
of the above three Thl seems to indicate that OMEGA, TISStot 
and ITCtot may be used to evaluate ThCh per patient, whi le 
TISSm and ITCm values are more usefull for the evaluation of 
every day ThCh in the ICU. 

ILLNESS SEVERITY SCORING SYSTEMS (ISSS): 
COMPARATIVE EVALUATION AND USEFULNESS FOR 
OUTCOME PREDICTION. 
A.Armaganidis, E.Dimitriadou, P.Kaltsas, P.Sarafldou, 
Ch.Routsi, Ch.Roussos. Department of intensive Care, 
Medical School of Athens University, Evangelismos Hospital. 

Objectives: To evaluate the usefulness of several ISSS used 
in order to predict risk of death (RD). Design: Prospective data 
collection for 7 months in a multidisciplinary 18-bed ICU. 
Methods: Data from 270 consecutive patients admitted to the 
ICU from 1/10/1994 to 1/5/1995 were studied. All the 
necessary informations were stored in a computer using special 
software for every day computation of three ISSS (SAPS, SAPS 
II, APACHE II) and of the RD predicted by SAPS II, MPM0, 
MPM24 and ODIN. Data from 2453 days of hospitalisation were 
used for comparative evaluation of ISSS and RD, while 
sensitivity and specificity in death prediction (CUt off point of RD 
= 90%) were evaluated from data collected during the day of 
admission (SAPS II, RPM0, ODIN) or after 24 hrs (MPM24). 
Agreement between RD predictions was evaluated by Bland 
and Altman analysis. Results:Our results were the following: 
TABLE 1 RD4-SD RD comparison d L of A 

SAPS II 31+--28 SAPS II/MPM0 7.6 -25 to 40 
MPM0 26+25 SAPS II/MPM24 2.4 -35 to 39 
MPM24 27+-24 SAPS II/ODIN 6.2 -28 to 40 
ODIN 234-21 ODIN/MPM0 1.4 -33 to 35 
Observed mortality 35% ODIN/MPM24 -3.7 -34 to 26 
TABLE 2 SAPS II MPM0 MPM24 ODIN 
Sensitivity 13.8% 008.5% 06.8% 001.0% 
Specificity 98.8% 100.0% 98.5% 100.0% 
PPVal 90,9% 081.2% 76.9% 066.6% 
SD=standard deviation, PPVaI= positive predicted value, 
d=bias and LofA= 95% limits of agreement. 
Conclusions: Observed mortality was similar to RD calculated 
according to SAPS II, MPM0, MPM24 and ODIN. The fact that 
the L of A between ISSS studied were too large, do not justify 
ISSS use for outcome prediction in the individual patient. 

ILLNESS SEVERITY SCORES AND PREDICTED RISK OF 
DEATH (RD) IN A GREEK ICU. 
E.Dimitriadou, A. Armaganidis, P.Kaltsas, M.Pitaridis, 
A.Prekates, Ch.Roussos. Department of intensive Care, 
Medical School of Athens University, Evangelismos Hospital. 

Objectives: a) to create and validate software specially 
designed for the collection of demographic data and estimation 
of illness severity and predicted RD and b) to provide data 
necessary for the evaluation of the effectiveness and the 
efficiency of our ICU. Design: Prospective data collection in a 
multidisciplinary 18-bed ICU. Methods: Prospective data o n  
specific physiological variables, selected demographic 
characteristics, comorbidity and the reason for ICU admission 
were recorded every day for 270 consecutive patients admitted 
to the ICU from 1/10/1994 to 1/5/1995. Data were entered into 
a portable computer using specially designed software allowing 
the calculation of usual Illness Severity Scoring Systems (ISSS) 
and the corresponding predicted RD. Results: We studied 176 
men and 94 women, with a mean age of 55 years. Mean time 
of intensive care was 9 days. Mean values of SAPS, SAPS II 
and APACHE II scores were 11.7+5.8, 38.4+__21 and 19.6• 
respectively. There was no significant correlation between 
mortality and time spent in the ICU. 

\RD% Survivors All pts Type of admission* 
SSS yes no (~_SD) MED SS UnSS 
SAPS II 19 52 30+28 26 37 32 
MPM0 17 42 26+25 22 31 28 
MPM24 17 41 27+24 24 24 29 
ODIN 38 15 234-21 20 24 24 
observed mortality (%) 35 26 33 46 
SD = standard deviation, *Type of admission: MED= medical, 
SS and UnSS = scheduled and unscheduled surgical. 
Conclusions: We conclude that, although observed mortality 
was higher than predicted RD, this difference was not 
statistically significant. The fact that the SD of predicted RD was 
tOO large, limits the usefulness of ISSS predictions for a 
comparative evaluation of different ICUs. 

INTERESTS OF A NON SPECIALISED SCORE LIKE THE SAPS II 
IN AN EMERGENCY DEPARTMENT. 

T. SouDison, Y. Piedno~l, L. Provoost, C. Gerson, MP. Dilly, C. 
Sicot. Service des Urgences et de R@animation, CH Emile 
Roux, 95602 Eaubonne Cedex, France. 

Objectives : T h e  importance of objective evaluation of 
patients prognosis at their admission to an emergency 
department is clear. The aim of this study was to  
appreciate t h e  prognosis of patients with the Simplified 
Acute Physiology Score II (SAPS II), and correlate this 
score to the prognosis and orientations of patients. 
Methods : The Score which is a reduced form of SAPS II 
was calculated from 6 clinical variables and 6 labora tory  
items for 200 patients. Sensibili}y (Se), Specificity (Sp) and 
Accuracy (Ac) were calculated to evaluate the 
performances of SAPS I1. Thresholds were calculated with 
the Youden's test (Se+Sp-1). 
Results : 23 patients were admitted in the intensive care 
unit ( ICU)and 177 patients in medical units; 23 patients 
died. The SAPS II was higher in patients which died than 
the survivors (31,0+11,4 vs. 1,9+9,3, p<0,0001 ; 
respectively), the best threshold was 24, Se was de 86%, 
Sp was 92%, the Ac was 920/0. Thus for patients admitted 
in ICU than in medical unit (27,0:1:13,5 vs. 12,5+9,9 , 
p<0,0001; respectively); the best threshold was 21, Se was 
69%, the Sp was 78%, the AC was 77%. 
Conclusions : These preliminary results suggest that SAPS II 
can be used to determine the short term prognosis and 
the destination of patients seen in an emergency 
department. 



HIV STATUS DOES NOT INFLUENCE OUTCOME IN PATIENTS 
ADMITTED TO A SURGICAL INTENSIVE CARE UNIT 
S Bhagwan!ee*. DJJ Muckart-, P Jeena*, P Moodley** 
Depts of Anaesthetics*, Surgery', Paediatrics +, Haematology**, Faculty of 
Medicine, University of Natal, Durban, South Africa 

Objective: The impact of HIV status on patients admitted to Intensive 
Care Units (ICU) for diseases unrelated to HIV has not been described. 
In view of limited resources, high costs and the excessive demand for ICU 
beds, a study was undertaken to examine the impact of HIV status (HIV 
negative, HIV positive, AIDS) on morbidity and mortality. This would 
determine if HIV positivity should be an exclusion criterion for ICU 
admission. 
Design: Data was collected on all admissions over a six month period. 
All patients had a screening HIV ELISA test. Confirmatory IFA tests, 
Western Blot and flow cytometry were performed on HIV positive patients. 
The institutional Ethics Committee considered the major clinical impact of 
the study sufficient cause to waive the patient's right to informed consent, 
ICU staff and patients were blinded to HIV results. Following discharge 
patients were given the option of being advised of their HIV status. 
Setting: The study was conducted in a 16 bedded surgical ICU at a 
tertiary care teaching hospital. 
Patients, Participants: All patients admitted during the period in 
question were included. 
Interventions: "All patients were treated according to standard ICU 
protocols. There were no interventions. 
Results: Most patients were admitted following trauma. There were no 
patients with AIDS, 52 HIV positive and 350 HIV negative patients. With 
respect to the latter two groups, the mean age and sex distribution was 
similar, there was a significant difference in organ failure (71% versus 
49%, p < 0.05) and septic shock (39% versus 15%, p , 0:05) but no 
difference in ICU/hosp[tal mortality or duration of ICU/hospital stay. Flow 
cytometry changes in HIV positive patients were consistent with the 
quiescent phase of HIV infection. 
Conclusion: While morbidity is higher in HIV positive patients, there is 
no difference in mortality. HIV status should, therefore, not be an 
exclusion criterion for ICU admission in this patient population. 
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PERFORMANCE OF THE RELATIONSHIPS BETWEEN SEVERITY OF 
ILLNESS AND THERAPEUTIC EFFORT SCORING SYSTEMS. 
Nicolas Sermno. MD, MSc., Jaime Fedriani, MD, PhD. 
Intensive Care Unit, Hospital General of Albacet~ Albacet~ Spain. 

Objective: To compare the relationships between three severity of illness scoring 
systems -Simplified Acute Physiology Score II (SAPS 11), Acute Physiology and 
Chronic Health Evaluation H (APACHE II), and Acute Physiology Score (APS) 
of APACHE HI- and the therapeutic effort measured with the Therapeutic 
Intervention Scoring System (TISS) during the first 24 hours of ICU admission. 
Design: Prospective cohort study. 
Setting: Medical Intensive Care Unit in a Tertiary Hospital. 
Patients: A total of 202 consecutive critically ill patients with non-comuary 
related disease admitted during a 12 months period. 
Measurements: During the first 24 hours of ICU stay were eeliected from each 
patient the different variables required for calculations of TISS, SAPS H, 
APACHE H, and APACHE HI-APS scores. 
Results: The 202 patients were 122 male and 80 female, with mcan+SD age 
50.9+19.4. Severity of illness scoring systems mean values were: SAPS H= 
43.93419.90, APACHE II= 165+8.8, and APS of APACHE HI-- 52.3+29.0. Mean 
value of TISS score was 24.9+_11.6 points. The three sevetity of illness scoring 
systems were significantly correlated with TISS, and linear regression analysis, 
with TISS as the dependant variable, yielded the following results: 

Scores (= x) r p ~ (= y) 

�9 SAPS H 0.62 <0.001 y = &89+O.36x 

APACHE II 0.56 <0.001 y = 12.70+0.73x 

APACHE HI (APS) 0.61 <0.001 y = 11.97+0.24x 

Conclusions: The correlation analysis between TISS and each one of the different 
severity of illness scoring systems SAPS If, APACHE I/, and APS of APACHE 
IT[ reflects a similar level of association in all of thonL ~ relationships between 
severity of illness measured through SAPS lI, APACHE 1I, and APS of APACHE 
HI scores, and therapeutic effort measured through ~ score are linear in all the 
three cases during the first 24 hours of ICE stay. 

A COMPARISON OF A P A C H E  H, S A P S  II ,  AND M P M  H-24 AND 
48 HOURS MODELS- TO PREDICT MORTALITY OF I C U  PATIENTS. 
Nicolas Serrano. MD, MSc., Jaime Fedriani, MD, PhD. 
Intensive Care Unit, Hospital G~neral of Albacete, Albaeete, Spain. 

Objective: To compare the ability of three methods-Acute Physiology and 
Chronic Health Evaluation II (APACHE II), Simplified Acute Physiology Score 
H (SAPS I1), and Mortality Probability Models II (/VlPM ~ and MPM II~), 
measured at 24 and 48 hours of ICU admission-to predict ICU outcome. 
Design: Prospective cohort study. Setting: Medical Intensive Care Unit in a 
Tertiary Hospital. Patients: A total of 202 consecutive critically ill patients with 
non-coronary related disease admitted daring a 12 months period. Measurements 
anti Main Results: Calculations of probabilities of ICU mnrtality were made in 
each patient from the logits of APACHE II, SAPS IL and MPM II values at 24h 
and 48h, through the original published formulae. Predicted risks of mortality 
were compared with the observed outcomes using the Lemeshow-Hosmer 
goodness of fit test. There were 16 deaths and 41 diseharges from the 1st to the 
2nd day. Overall mortality was 19.8% (40 patients): 

ICU Number 
of 

Day Patients 

1 202 

2 145 

Lemeshow-Hosmer elfi-square sta|istie values 

APACHE H SAPS II MPM II 

18.76 52.53 17.50 

7.97 37.79 6.07 

6.90 24.42 29.66 

3.69 10.85 12.03 

Low values of Lemeshow-Hesmer ehi-square statistic indicates good agreement 
between observed and expected number of deaths, and ooasequentiy a better 
predicting modal. On the first day, the 24 hours models APACHE II and MPM 
II~h showed a very good and near similar degree of goodness of fit, wieh was 
superior to SAPS H. However, on the second day the performance of APACHE 
II was bettor than MPM II4~ and SAPS 48 hours models, and even SAPS H was 
then slightly superior to MPM H4~. Condesioa: In this study, prediction of 
mortality demonstrated a more continuous and relatively better accuracy when is 
calculated from APACHE II system in comparison to SAPS H and MPM H 
systems at 24 and 48 hours of ICU admission. 

PROGNOSTIC VALUE OF THE FIRST DAY AND UPDATED 
APACHE Ill  SCORES IN PATIENTS WITH SEPSIS 

Chae Man Lira, M.D,, Younsuck Koh, M.D., Woo Sung Kim, M.D., 
Dong Soon Kim, M.D., Won Dong Kim, M.D. 

Dept of Internal Medicine, College of Medicine, Univ of  Ulsan, Seoul, 
Korea 

OBJECTIVE:  To evaluate the prognostic value of the APACHE I11 
scoring system in patients with sepsis 
METHODS: 48 patients admitted to the medical ICE of Asan Medical 
Center from July 1990 to May 1994 were retrospectively analyzed for 
their first, second and third day APACHE Ill scores (D[, D2, D3, 
respectively). Sepsis was defined by Bone's criteria (Ann Intern Med 
1991; 115:457). 
RESULTS: 
1) The survivors (21/48, 43.5%) were younger (51.1"+18.1 vs 62.7• 
12.6yrs, p<0,05), presented with higher mean arterial pressure (67.7_+14.2 
~s 56.9_+26.2 mmHg, p<0.05) and fewer number of  multisystem organ 
tbdue (0.2_+04 vs 1.2_+0.8, p<0.05) than the nonsurvivors (27/48, 56.5%). 
2) The D1 was lower in the survivors than in the nonsurvivors (44. I_+14.6, 
78.5_+18.6. p<0.05), The APACHE i11 scores were progressively 
decreased compared to the score of  the preceding day in the survivors (DI 
vs D2137.9_+15.0], p<0.05; D2 vs D3130.1_+9.3], p<0.05), but they 
tended to be increased in the nonsurvivors (D1 vs D2181.6+~2.4], p>0.05; 
D2 vs D3175.3_+8.8], p>0.05). 
3) Also in 12 of the survivors and 6 of the nonsurvivors with similar range 
of  D1 (42 - 67) (mean 1)1, 53,8"+10.0, 55.3+10.3, respectivley, p>0.05), 
the APACHE 1II scores were significantly decreased compared to the 
score of the preceding day in the survivors (DI vs D2141.1-+14.6], 
p<0.05; D2 vs D3130.5_+10.6], p<0,05), but they tended to be increased 
in the nonsm'vivors (DI vs D2166.7_+13.9], p<0.05; D2 vs D3174.3+18.6, 
p>0.05). 
CONCLUSION: These lesults suggest that the first day and daily 
updated scores of the APACHE llI scoring system could be useful in 
predicting the outcome of patients with sepsis. 
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QUALITY OF OUTCOME'S PROGNOSIS IN PROLONGED 
UNCONSCIOUS STATE 

G.Alekseeva, V.Alferova 
Institute of General Reanimatology, Russian 
Sciences, Moscow, Russia. 

Academy of 

Objectives: The aim of this report is to present the experi- 
mental study results for outcome's prognosis quality for 
patients with prolonged unconsious state.  The outcome's 
prognosis is usually based on both the observation results 
got by intensiv care physician and based on the scale of 
patient's state alone. 
Methods : The study was conducted on 35 patientswith 
unconscious state caused by traumatic or anoxic brain 
unjury. The patients were followed up within first mounth, 
at mounth 3 and 5 ,  in 1 year of the onset of disease. 
The examination includes full medical and neurotogic 
clinical and instrumental evaluations . The estimates 
of medical coma and an outcome's prognosis fo r  
those patients were based both on several classic and 
modern scale estimates and on expert questioning of 
physicians expierenced in intensiv care.  
Results : It was established that negativ prognosis 
( death or vegetative existence ) based on both the 
observation results got by intensiv care physicians and 
according to the scale of patient's state alone wasn't 
confirmed on 34 %, a good recovery in 14 % including. It 
was also found that recovery level under the 
prolonged unconscious state depends on dynamic pattern 
of neurological state in acute stage of disease. 
Conclusion: If an unconscious state of some patient 
is prolonged then his outcome's prognosis should not 
be based on either the observation results got by intensiv 
care physician or the scale of patient's state,  alone. 
The findings of the prolonged monitoring o f  .such 
patients neurological status are necessary for making 
an adequate prognosis for such patients. 

PATIENT OUTCOME FOLLOWING THE ADOPTION OF A CLOSED 
SYSTEM MEDICAL INTENSIVE CARE UNIT (MICU) 
P Eng, D Tai, SK Goh, YT Wang 
Department of Respiratory Medicine, Tan Tock Seng Hospital, Republic of 
Singapore 

Objectives: To evaluate the quality of patient care and procedure used in 
the MICU following reorganisation and staffing by an intensivist. 
Design: Restrospective, cohort study. 
Setting: Adult MICU in a University affiliated hospital. 
Patients: Consecutive MICU admissions during two 3-month periods, 
August-October 1993 (Period 1, n= 112) and January-March 1994 
(Period 2, n= 127) were studied. 
Interventions: A resident MICU team led by a trained intensivist took over 
the medical care from the primary physicians when the patients were 
admitted to the MICU. The intensivist also vetted MICU admissions and 
decided on MICU discharge. In addition, there was a resident respiratory 
therapist to attend to vendlatory care during office hours. After office 
hours, the care of the MICU was delegated to the on-call team on a 
rotational basis among the medical departments. 
Results: The patients in the two groups were similar with respect to age, sex, 
race, source of admission and APACHE 11 scores. The ICU and hospital 
mortalities decreased from 33.8% to 27.6% (p=NS) and 38.2% and 
34.2% (p=NS) respectively in Period 2. The mean ICU and hospital stay 
was also decreased from 4.6 __+ 7.1 to 3.6 + 4.0 days (p=NS) and 19.3 
__+ 357 to 17.2 • 22.2 days (p=NS) respectively. The improved MICU 
length of stay for survivors in Period 2 was statistically significant (4.2 • 
4.2 days vs 2.8 • 2.8 days = 0.015). There was no significant 
differences in the vse of peritoneal dialysis (5.4% vs 6.3%) and mechanical 
ventilation (55.4% vs 49.6%). However, utilisation of intra-arterial lines 
and pulmonary artery catheters increased from 0% in both to 23.6% and 
5.5% respectively in Period 2. 
Conclusion: The duration of critical illness was reduced in Period 2. Hence, 
we believe that the closed |CU which was staffed by an intensivist and had 
the services of a respiratory therapist was beneficial for the care of the 
critically ill. The intensivist, was also more likely to utilise invasive 
monitoring. 

IDENTIFICATION OF RELATIVE FUTILITY OF INTENSIVE CARE IN 
PATIENTS WITH ALCOHOLIC LIVER DISEASE 
IA Mitchell, RWS Chang, JA Wendon, DJ Bihari, R Williams 
Institute of Liver Studies, King's College Hospital and Intensive Care Unit, 
Guy's Hospital, London 
Objectives: In the absence of liver transplantation, intensive care for 
patients with acute hepatic decompensation arising from alcoholic liver 
disease (ALD) is indicated only for those who are likely to benefit from 
conventional means of organ support. We have attempted to elucidate 
potential risk factors and the efficacy of organ support in relation both to 
hospital outcome and ICU costs so as to allow the earlier identification of 
relatively futile intensive care in this group of patients. Methods: Over a 
period of one year, 59 ALD patients (37 males; 22 females; median age 
46 years, median APACHE II score 19; hospital mortality 68%)with severe 
complications (30 [50%] with bleeding oesophageal varices, 16 [27%] with 
hepatorenel failure, 5 [9%] with respiratory failure, 3 [5%] with septic 
shock, and 5 [9%] others) were studied in our liver ICU. Organ system 
failure, daily therapeutic interventions and ICU costs were assessed using 
a patient management system (Riyadh Intensive Care Program). Results: 
Whilst survivors had a significantly lower admission APACHE II score 
compared with non survivors (Medians 12 and 20, p<0.0003), 2 or more 
organ systems in failure in the first 24 hours of ICU admission was 
associated with a 91% (21123) mortality. Mortality was also related to 
Child's grading and the numbers of organs supported. Of the 29 patients 
who received more than one form of organ support only one survived. 
Child's Grade Mortality Organs Supported Mortality 
A (n=2) 0% None 3/13; 23% 
B (n=6) 33.3% One 8/17; 47% 
C (n=51) 74.5% Two or more 28/29; 97% 
The ICU costs for the 59 patients were only s 440 but s 687 (75%, 
216 patient days) was utilised by the 40 patients who died, giving an 
effective cost per survivor (ECPS) of s 496. Although the cost of treating 
the 23 patients with 2 or more organ systems in failure on the day of 
admission was s 510 (36% of the budget) the ECPS was s 755. 
Conclusion Patients with ALD who have 2 or more organ systems in 
failure early in their ICU course have a poor prognosis and in the absence 
of liver transplantation, traditional strategies of organ support are 
ineffective. This begs the question whether such costly care is appropriate 
as although the ECPS in this sub group is comparable with other patient 
groups with multiple organ failure, their outcome is considerably worse. 

Cost-effectiveness of dopexamine hydrochloride infusions in high-risk surgi- 
cal patients to increase perioperafive oxygen delivery 

J.EGuest PhD 1, W.M.Hart MSc 1, O.Boyd MRCP 2, M.R. Grounds MD 
FFARCS 2 & E.D. Bennett FRCP 2, ~ CATALYST Healthcare Communica- 
tions, 5 Bennell Court, Comberton, Cambridge CB2 7DS, UK and 2 Intensive 
Care Unit, St Georges' Hospital, Blackshaw Road, London SW17 0QT, UK. 

Objectives: To evaluate the economic impact to the healthcare sector of using 
dopexamine hydrochloride infusions to deliberately increase perioperative 
oxygen delivery in high-risk patients. 

Methods: Effectiveness data were obtained from a controlled clinical trial 
in which 107 surgical patients were randomly assigned to either a Control 
group (n = 549 to receive best standard optimal fluid resuscitation periopera- 
tively, or a Protocol group (n = 53) to receive, in addition, an infusion of 
dopexamine hydrochloride to increase the perioperative oxygen delivery in- 
dex to greater than 600 ml/min per square metre. Resources consumed by pa- 
tients during treatment were recorded prospectively and costs of resources at 
1993/94 prices were obtained retrospectively. Cost-effectiveness ratios were 
estimated by dividing the total cost for each treatment group by the total 
number of patients in each group and by the clinical outcome of mortality 
28 days postoperatively. 

Results: In the Protocol group, there was a 75 % reduction in mortality 
28 days postoperatively (p = 0.015), a significant reduction in the number of 
complications (p = 0.008) and a reduction in length of stay in the ICU and 
surgical ward. The average cost per Protocol patient to achieve a 94.3 % sur- 
vival rate 28 days postoperatively was s 9,894, resulting in an average cost of 
s 10,488 per surviving Protocol patient. The average cost of a Control patient 
was s 11,331 to achieve a 77.8 % survival rate 28 days postoperatively, result- 
ing in an average cost of s 14,568 per surviving Control patient. The use of 
dopexamine to deliberately increase oxygen delivery perioperatively gene- 
rated a cost saving to the NHS of s 1,436 per patient together with a 75 % re- 
duction in mortality at 28 days postoperatively. Hence, the cost per surviving 
Protocol patient was s 4079.8 less than the cost of a surviving Control patient. 

Conclusion: The additional cost of dopexamine in Protocol patients was 
offset by a lower incidence of complications and a shorter stay in the ICU 
and on the surgical ward. Hence, increasing oxygen delivery perioperatively 
in high-risk surgical patients saves both money and lives. 



EARLY PREDICTION OF NONTRAUMATIC COMATOSE PATIENTS 
WITH NO BENEFIT OF INTENSIVE CARE TREATMENT 

G. Grimm MD*. Ch. Madl MD, L. Kramer MD, E. Eisenhuber MD, W. 
Yeganehfar MD, K. Ratheiser MD, Ch. Zauner MD, K. Lenz MD 
General Hosp. Klagenfurt*; Dept. Med. IV, Univ. of Vienna, Austria 

Objective: Physicians are reluctant to withdraw ICU treatment even in 
patients with low probability of favourable outcome. Since costs of 
intensive care are increasing enormously and medical resources are 
limited there is worldwide effort to look for guidelines which support 
limitation of ICU treatment in critically ill patients with poor outlook. 
Such guidelines should be based on objective measures and large 
series of patients. 
Methods: We studied 670 right and left median nerve stimulated 
sensory evoked potentials in 441 consecutive patients with 
nontraumatic coma (Glasgow coma score <7, aetiology: ischaemic- 
hypoxic [n=216], hepatic coma [n=45], MODS [n=43], complicated 
surgery [n=38], intracerebral bleeding [n=30], encephalitis [n=17], 
intoxication [n=13], uraemic coma [n=8], epileptic seizure [n=7], other 
neurological [n=6], diabetic coma [n=5], intracerebral tumor [n=3], 
unknown [n=10]) within 7 days after onset of coma. Patients with signs 
of brain death were excluded. Management and treatment of patients 
was not influenced by evoked potential findings. 
Results: 86 patients (20%) had bilateral loss of the first cortical N20 
peak. All these 86 patients died without awakening from coma 
(mortality 100 percent, 95 percent confidence interval 95 to 100). 
Mean time of ICU treatment after evoked potential study was 8.1 days 
(697 patient days). Overall costs of ICU treatment for these 86 patients 
accounted for approximately $ 1.324,300. Of the remaining 355 
comatose patients with preserved cortical N20 peak, 148 (42%) 
survived and 207 (58%) died, respectively. Mean cervico-to-cortical 
transmission time (time interval from cervical N13 to cortical N20 
peak) was prolonged in the nonsurvivors (6.7 ms, n=148) as 
compared to the survivors (6.4 ms, p<0.05, n=207) and healthy 
subjects (5.5 ms, p<0.01). 
Conclusion: Recording of sensory evoked potentials is effective to 
predict a subgroup of patients (20%) out of a large series of 441 
nontraumatic comatose patients with a mortality rate of 100 percent. 
Advanced treatment should be withdrawn in these particular patients 
to provide limited ICU resources for patients with a higher probability of 
favourable outcome. 

INDICATION FOR LIVER TRANSPLANTATION IN ACUTE LIVER 
FAILURE BASED ON NONINVASIVE MEASUREMENTS 

G. Grimm MD*, Ch. Madl MD, L. Kramer MD, E. Eisenhuber MD, W. 
Yeganehfar MD, K. Ratheiser MD, A. Kranz MD, K. Lenz MD 
General Hosp. Klagenfurt*; Dept. Med. IV, Univ. of Vienna, Austria 

Objective: Although King's College criteria are widely used, indication 
and timing for liver transplantation in acute liver failure is still far from 
certain. Long-latency sensory evoked potentials - a proven measure of 
metabolic brain dysfunction (Grimm et al. Lancet 1988; 2: 1392-94; Madl 
et al. Lancet 1993; 341: 855-58) - are markedly affected in patients with 
acute liver failure. Serial sensory evoked potential recording should 
provide very useful information for the management of patients with 
acute liver failure. 
Methods: 90 recordings of standard bilateral sensory evoked potentials 
were performed in 25 patients with acute liver failure. Findings were 
focused on cortical N70 peak - a stable negative deflection occuring 70 
• 9 ms after median nerve stimulation in healthy subjects, which can be 
recorded by skull electrodes over the sensory cortex. 
Results: Nine patients recovered spontaneously, 8 patients were 
referred to emergency liver transplantation, and 8 patients died. In all 9 
patients who recovered spontaneously, N70 peak was detectable 
between 74 and 162 ms. All 8 patients who were referred to liver 
transplantation and 7 of 8 patients who died, developed a loss of a prior 
detectable N70 peak during the course of acute liver failure. In 4 of 15 
patients who were selected for liver transplantation according to King's 
College criteria, N70 peak was detectable constantly. All these 4 
transplant candidates recovered spontaneously and survived without 
liver transplantation. In contrast, 8 patients did never fulfil King's College 
criteria for liver transplantation. Five of these 8 patients with constantly 
detectable N70 peak recovered spontaneously. However, the remaining 
3 patients - who developed loss of the N70 peak - died. 
Conclusion: Serial evoked potential study is very helpful to indentify: 1 .) 
a subgroup of patients selected for emergency liver transplantation by 
King's College criteria who may recover spontaneously without 
transplantation (N70 peak detectable constantly), and 2.) a subgroup of 
patients with severe, life-threatening brain dysfunction (loss of previous 
detectable N70 peak) who should undergo early liver transplantation 
even though they do not fulfill King's College criteria. 
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THE PREDICTIVE VALUE OF THREE SCORING SYSTEMS IN CRITI- 
CAL PATIENTS ADMITTED TO AN INFECTIOUS DISEASES (ID) IN- 
TENSIVE CARE UNIT (ICU) 
A.Vaz Carneiro. Jos~ Neves, J.L. Boaventura, F. Antunes, Mfirio G. Lopes and F. 
de Pfidua. Departments of Medicine 4-UCIM and Infectious Diseases-UTtDI, S. 
Maria University Hospital, Lisbon, Portugal 

INTRODUCTION: Outcome prediction in critical patients admitted with infec- 
tious diseases have not been extensively studied worlwide. To evaluate the predic- 
tive performance of the APACHE and SAPS ~'stems in these patients, we studied a 
population admitted to an ID-ICU in our University Hospital. 
MET-HODS: We collected prospective data on 229 consecutive patients admitted 
ox'er a period of 18 months. SAPS (SP), APACHE II (A2) and APACHE III (A3) 
scores were obtained over the first 24 hours of ICU admission; data also included 
age, sex, acute and chronic diseases, ICU and hospital length of stay (LOS), patient 
location prior to ICU admission and outcome. The relationship of hospital mortality 
with SP, A2 and A3 scores was analyzed using logistic regression, with the dis- 
criminator), power of these systems being assessed by the area under the ROC curve 

and percentage of correct classifi- 

PREDICTIVE PERFORMANCE OF SAPS, 
APACHE II AND APACHE III 

I Predictive Predictive ROC i indexes power 

'r SAPS 0,761 71.6% 

APACHE n 0,804 76.9% 

i APACHE III 0,808 78.6% 
I 

cation. 
RESULTS: patient's mean age xs~s 
44• )'ears and 67% were male; 
1.8% were postoperative patients; 
the most frequent diagnosis were: 
meningitis (27.1%), encephalitis 
(10.1%), pneumonia (7.4%), teta- 
nus (6.2%) and hepatitis (2.6%); 
ICU mortality rate was 25.8% and 
in-hospital mortality rate (HMR) 
was 30.6%; mean 1CU LOS was 
12.5• days (survivors=12.9:i:lS, 

dead=ll.7• days p=NS) and mean hospital LOS was 25.3+24 days (survi- 
vors=29.9• dead=14.7• days p<0.01); mean scores were: SAPS=9:i:5 points, 
APACHE II=14--7 points and APACHE III=48.~:26 points. There was a significant 
relationship between ascending SP, A2 and A3 scores and liMP,. Table shows the" 
diagnostic performance of the 3 systems. 
CONCLUSIONS: in a population admitted with infectious diseases to our ICU, all 
three scoring systems demonstrated a good outcome prediction, with the APACHE 
III showing the best predictive performance; these sTstems are useful tools for prog- 
nostic stratification in infectious critical patients. 

LONG TIME O U ] C O M E  AFTER MEDICAL INTENSIVE CARE - -  
SUBGROUP ANALYSIS OF 1853 PATIENTS 
G. Taubert, H Mentzel, J Lewejohann, V Kurowski, J Potratz, 
H Djonlagie 
Departments of Cardiology and Medicine, University of  Luebeck, 
Germany 

Objective: To determine high risk arid low risk patient groups in a 
medical intensive care unit regarding short term and long term out- 
come. 
Methods: Data on all admissions of the year 1993 were collected pro- 
spectively. According to their mode of admission patients were clas- 
sified as admissions by the physician staffed ambulance service (AS), 
admissions through the emergency department (ED)I referrals from 
non-intensive care wards (Ni), and secondary referrals from other 
hospitals (OTH).  Outcome was assessed in terms of in-unit morta- 
lity, in-hospital mortality, and long time mortality. Patient groups 
were compared using the \2-test.  Life table analysis were per{or- 
med by Kaplan-Meier method comparing patient groups by log-rank 
test. The software SPSS for Windows 6.0.1 was used for statistical 
calculations. 
Results: In-unit mortality: 184/1853 patients (9.9%) - -  
OTH 20.0% > AS 10.6%> NI 9.1% > ED 6.8%; p = 0.01. 
In-hospital mortality: 365/1853 patients (19.7%) - -  
OTH 30.9% > NI 20.4% > AS 19.6% > ED 16.2 %; p = 0,05. 
Mean survival t ime in days after discharge: AS 620 < NI 682 < OTH 
708 < ED 777; p = 0.66. 
Conclusions: Despite an excess in-unit mortality of  secondary referrals 
from other hospitals the Iongtime course of this special patient group 
is not different to others. 
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US~SS OF A REGIST~ OF C@PLICA~IONS A~ ~UAIITY COW~ROL IN ~E I~E~SIV~ C~E UNIT 
(I~) 

Solsuam, J, Marrugat*, G, MirS, J, Nolla, A, Vazqu~z-Sanchez, L Alvamz, 
~ioio S Xndioina I~siw. Ir~itate l(~Icipal da l~sti~iSn l~di~*, ~ospits dal 

Objective: To study the influence of modifiable variables (complications derived from 
therapeutic activities) on the prognosis of ~atients admitted to the ICU indapeMently on 
thn severity of illnsss. 
Patients aM Methods: Between January 1990 asd ]lay 1993 data from 1,425 patients over 14 
years of aqe who retained in the ICU for mare than 24 hours ~ere pr~pectively regiatered. 
A cohort st~ly with follo~-~ nf patients durin~ ~eir stey in the hospital was deni~.eL 
In all patients, reasons for a~issien, principal diagnosis sad severity of illn~s 
moasared by the SAPS scare vare recorded. Fastens affecting patients' outcome that my be 
proventsd or modified included technical :omplisafioss, heapital-acqnired infections and 
in~pro~riate therapeutic decisions. A logistic regression model was used to assess the 
relative risk (l~} for in-heapital mortality adjusted for each variable. 
Results: IC~ mortality ~s 17.2% and in-hospitul mortality 22.7%. Patients who died showed 
a higher SPAS score then survivors (15,3 ~ I0,i). After adjusting hy severity of illness, 
co~;licetices that statistically increased the risk of in-hospital death were septic shock 
secoMery to hoapitul-acqdired infection (1~ 7.18; 95% el, 1.9 to 27.1), pmo~othor~x 
related to mocAsnical ventilation (@ 6.28; 95% Cl, 1.7 to 22.3) and delay in the insertion 
of a fln~-quidod catheter (II~ 5.49; 95% IC, i.i to 26.9). 
Col~lusien: Registration of complicaticas derived from therapeutic activities is a valuable 
tool far quality central in the ICU. 

SEI/-EXT@ATION E%'D MORALITY 

G, ~i~5, J.L Mle~ma, J, ~amqat*, J..~lla, A, vazquez-SalteMz, F, Alvamz , 
Servioia de Nndicina l~siu. I~stitutu ~icipal de ln~sti~acidn ~4i:a*, Hospital dsl 

Objective: To dstsr~ine the incidence of self-extebatien and its effect on ~ortality. 
Patients and ]~etheds: Betveen January 1990 and April 1994, all I~tiente in whom self- 
extubatien w~s registered were inclnded in a prospective study. Patients were divided into 
@nee who needed r~intabatinn within 24 hoers and those who did not. In all patients, 
dsmoqraphie and ciinical data were recorded as well as ICII mortality, in-hoapital mrtality 
and severity of illness according to SAPS score. 0eta were analyzed usi~ the cbJ-square 
test for cathgorical Verinbls, the analysis of varianc~ (ANVA) for aontinuc~ ~ria~les 
and a leqi3tic regression anal~is to estimate the relative risk (IIII) for mortality as 
result of celt-nxtt~ation after adjusting for severity of illness. 
Results: A total of 815 intnMtsd patients amre stndied. Self-extu~atien occurred in 54 
(6.6%) patients and 25.6% required reintuhot~pn. When a co,arise was made between 
patients who did not required reint@atinn and patien~.s who did, statistically significant 
differences in eqe (52.1 v_s 60.4 years, P = 0.~02), ~verity of illness (11.4 ~ 13.1 SPAS 
score, P = 0.02), dia~isstia category (4S.6% v_s 66.7% of patients with res~iratury 
conditiono, P =0,002} and mean length of stay (10,9 ~ 20,7 days~ P = 0.05) were fo~M, 
A~ter ad~sti~ for severity, patients with self-ext@atinn who did not reqnired 
reintalatien showed a 0.4 IIR for mortality (95% CI, 0.i to 0.9) as co~arod with patients 
in when self-ext@ation did mot occur. 
Conclnsien: Self-~extaMtice that does not require reint@ation is associated with a isamr 
in-hospital natality probably dt~ to a prolonged period of weaming. 

D~RTKITu A,~ DELAY IN AE~ISSION TO ~ L~TENSIVE CAP~ UNIT (I~) 

J.,F, Solsum, A )lcmqlta*, N.L Igksias, J, G~krtez, G, l~ir6, A, Vases-Sashes, 
Sa~i:io de ~dici~ Int~si~ ? ~:~n:hs*, I, stit~o ~micipal ~ In~stigaci6n Rdi~**. 

Patients' admissions to ICes am often delayed doe to the shortage of beds available. @ile 
amaltieq ICU admission, these patients are treated in observation nits of @e emergency 
services which bare ,either tile structure nor the trained ~reomenl that are available in 
leb~. 
Objective: To daterdno the effect on the patient's proqusis of a delay in tile admission 
to the ICU when criteria for ICIJ admission are fulfilled. 
~terials and Methods: Between Jme aM l?ece~ber 1993 all patients who fulfilled criteria 
to be alMittod to the IC0 who for wAste~r reason retained in tile observation unit for more 
than 24 hours were included in a prospective stedy. In all patients, des~raphic end 
clinical dabs amre recorded as well as severity of illness aencrdi~j to SAPS score. A cesu- 
control dasi~ was eend with a total ss~ln of 1,425 patients who suffered no delay is 
admission to ICII over a period of 3 years. Data wen analyzed using the chl.-squ~re test (to 
aeons the association hetwenn in-patienty mortality end categorical vari~lns) and a 
maltipln logistic reqression model to sstimta odds ratio fOR) for in-hospital mortality 
as result of delay in ICY admission as compared with early ad~issi| after adjusting for 
severity of illness end use of assisted mchenical ventilation. 
~9&ults: A total of 50 patients remained in the observation nit for more than 24 hours 
with a del W in Igd admission of 55.8 _+ 25.1 hoers. Assisted mechanical ventilation was 
requited in 22% of patients and only monitericatien in 46%. Itsse patients were cspared 
with 112 Ntients from the tet~l sample ratchod by age, SP~ score and rennoss of 
admission. In-hospital mortality for cases warn 16% as compared with 17.5% for controls (P 
= S). After adjamtilg fen SPAS, age and mobamioal ventihtien, no statistically 
significant differences between both ~renpa were foaM, altho~b there was a tendency 
towards a higher mortality amen@ patients with delay in ICU admission (OR = 0.779; 95% CI, 
0,2 to 2,5). 
Conclnnien: ~se findings suggest that prognosis of critically-ill patients is no worse 
as a result of admission to the loll being deln~d for 24 borers. 

APACtlE I1: VALIDATION AS AN AUDrF TOOL iN A 
CARDIAC SURGICAL ICe  AND DEMONSTRATION OF 
SEVERE COMPROMISATION OF CARDIAC SURGICAL 
THROUGHPUT BY A FEW NON-SURVIVORS 
Zuleika M, Jacobs S, KhudaJfi D, Fagih H. 
Riyadh_ Armed 5orces Hospital, Saudi Arabia 

Aim: To v~idate APACHE 1I as art audit tool in a cardiac 
surgical ICU and to assess the 1lumber of  bed days ac, d 
surgical throaghput compromises by non-survivors. 
Methods: All adult patients who underwent open heart sorgery 
and admitted to the Cardiac Surgical ICU from 1 April 1991 
to 30 September t991 were consequently entered into 1he 
study. All data appropriate for the calculation of the 
APACHE Ii score (APS) together wi'th other specific cardiac 
details relevant to these .patients were collected daily, verified 
and enter~ into a computer database. 
Results: 150 patients were studied. Six patients died and five 
of  t h e e  underwent cardiac surgery. The mean APS was 9 for 
survivors and t6 for non-survivors (P < 0.001). The mortality 
ratio was 1.1 and the major markers of mortality were 
APACHE ![ score, presence of  chronic ill health, mean 
duration o f  ventiiation, mean length o f  ICU stay and need for 
emergen~ surgery. Sixteen percent (233) of  ICU bed days 
were occupied by 4% of  patients (non-sarvivors) which 
resulted in cancellation of  60 cardiac sot#cat sessions in 6 
momhs. 
Conclusions: This study concludes that APACHE 1t could be 
used as an audit tool in a cardiac surgical ICU and 
demonstrates the severe compromis~don of cardiac surgical 
throughput by a few non-survivors, 



ORGAN FAELLIR~ FREE (OFF) DAYS IN SEPSIS SYNDRO/vlE: A VALID OUTCOME IN CLINICAL 
TRDd.S?g 

D. Chittock 1via) n. Bernard Mn*, J Russeg/rid 
Division of Cfidcal C=me, St. Panl's Hospital, University of British Colttmbia, Vanc~ver, BC 

Canada.*Division of P t ~  and Critical Care, Vanderbilt University, Nashville, Tarot. 
Obiectives: 1) To determine the number of organ failure free days (OFFD) in a cohort 
of survivors and non-survivors with sepsis syndrome followed over a 30 day period. 
2) To determine sample size requirements for clinical trials utilizing a increase in the 
number of organ failure free days as the primary outcome as opposed to mortality. 
Methods: Beginning December 1990 through to April 1992, patients who met 
inclusion criteria of the "Cardiopulmonary effects of Ibuprofen in Sepsis Syndrome" 
and who did not have HIV/AIDS. brain death or moribund state were prospectively 
identified. Presence or absence of failure of 7 organ systems (pulmonary, CVS, renal, 
hepatic, GI, hematologic, & CNS) was recorded daily until death or until 30 days. A 
score of one was assigned to each organ system free of organ failure in patients still 
alive, ie, maximum daily OFF score=7, maximum 30 day OFF scorn=210, Sample 
size estimations were performed for variable detectable differences in OFF scores 
(Delta). Alpha was set at 0.05 (Two-sided), with n/group = 2[(Z a +Z b ) o/d] 2, and o = 
71.1 OFF Days. 
Results: 135 patients were identified prospectively and were scored daily, At 30 days 
45 patients had died (33%). The cohort OFF day score was 146.3 +/- 71.1 (mean+_ 
SD).. Survivors score was 192.6 +/- 18.8 Vs 53 +/- 38,8 for non-survivors (13< 
o,0001). 
Sample Size Requtremca~ls per Group for ~ S  Differences in OFF 

Days (Delta OFF) 
i Beta Error 

Delta OFF o. i o. 2 

1255 S0 I 677 1469 S 01322 ~ 

60 29 22 
100 I I  8 

Conclusions: A clinically relevant increase in OFF days may be detected with as 
small a sample size as 30 to 50 patients per group. This represents a significantly 
smaller sample size than needed to detect a change in mortality from 40% to 30% 
(25% relative risk reduction) where the n/group=356. Scoring patients in this 
manner prevents a lethal inte~entien from providing an improved organ failure 
score. In addition, an intervention that prolongs survival must also provide greater 
organ failure free days in order to be counted by this scoring method. Survival as an 
outcome provides no information about the quality of that survival. OFF days 
provides a measurement of burden of illness. Interventions which lessens this burden 
may be just as valuable as those that decrease mortality by providing a measure of the 
quality of survival and by decreasing costs of care. They may also prove to be an 
accurate surrogate marker of mortality. The advantage of this approach is that the 
event rote is much higher and sample size requirements are subsequently smaller. This 
would mean that clinical trials can be completed faster and at lower cost. Outcomes 
such as mortality could then be assessed at a later date utilizing recta-analysis. We 
suggest that the use of OFF days is a valid outcome measure that may be utilized in 
clihieal trials of sepsis syndrome. 

S u ~ ' d  in part by ~ NHLBI 1 ROll-n_.43167-02, ~nd St. Paul's Hoepital For 

REDUCING STRESS IN BOTH PATIENTS AND STAFF 
IN THE ICU 

MP Shelly 
Intensive Care Unit, University Hospital of  South Manchester, UK 

The ICU is perceived by many as being a stressful environment for both 
patients and staff. Stress has been defined in three ways: 

a stimulus producing a particular response; 
the physiological and psychological response to a stimulus; 
an interaction butwom an individual a n d  their environment. 

Stress is currently thought to be a dynamic system of stimulus and. 
response which takes into account the individual's perception of the 
stimulus and their ability to respond effectively. Stress may, therefore, 
be positive and allow personal development but an individual unable to 
respond effectively to a stimulus will experience negative effects or 
strain. 

Critical illness is an intense stimulus to which the body needs to respond 
effectively. Physiological responses are vital and most of intensive 
care involves supporting these. Alternatively, blocking them, for 
instance with atom(date, increases mortality. Psyehological responses 
are also vital but often poorly appreciated because of communication 
problems. Many of  the problems patients experience in an ICU are 
evidence of psychological strain. This can be exhibited in various ways, 
for instance, anxiety, depression, passivity and confusion. 

Dealing with critically ill patients is perceived as stressful. We recently 
studied occupational stress in our ICU. Most aspects of  intensive care 
were not generally perceived as stressful indicating a self-selectien of 
ICU staff. The most stressful aspects of ICU work for nursing staff 
were the structure of the organization and career opportunities. Medical 
and nursing staff had different stressors and different coping strategies. 
Support for occupational stress, therefore, should focus on the 
individual and concentrate on information and communication. 
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ETHICAL BASIS OF DECISION MAKING AT 
INTENSIVE CARE UNITS 

J. de Vicente r J.A. Reinaldo. 
Dept. of Anesthesiology, Hospital "La Paz", 
Espafia. 

Madrid, 

Within the limits of health atmosphere, and 
especially at intensive care units, we face up to 
daily decision making. In most cases these are taken 
on the basis of personal opinion and the processing 
of a very limited amount of information. 

Rising need to optimize the results of medical 
attendance becomes necessary to set structured system 
of d@cision making in which ethical basis have a 
sp@dial significance in view of next considerations: 

- We live into a pluralist society in which 
the importance of values is different. 
- Most persons consider health as the first 
value only in the event of illness. 
- Medical resources available are limited, 
whereas medical, attendance demand from 
population increases in a way many people 
consider it unlimited. In consequence, it 
becomes necessary to set up priorities in 
patients treatment. 

Ehtical basis that rule decision making are 
essentially these ones: 
I. Beneficence: To provide the patient that is being 

treated the highest profit. 
2. Non maleficence: It is our first duty to avoid 

hurting or damaging the patient."Primum non nocere" 
3. Autonomy: In every particular medical attendance, 

the patient has ability to decide by himself. 
4. Justice: As equity: To provide the same treatment 

for those who have the same pathology, ignoring 
another factors such as age, sex or race. 

Severe application of these principles can cause 
difficulty, which resolution requires a systematization 
of decision making. 

APACHE III SCORE IN THE INTENSIVE CARE UNIT AT INSTITUTO NACIONAL DE 
LA NUTRICItN SALVADOR ZUBIR/~N. 
L6pez-V G, Domfnguez Ch G, Gonzfilez H R. Departamento de Medicine Crftica. 
Instituto Nacional de la Nutrici6n, M~• D.F. 

Objetive: To evaluate in our population of ctiticall ill patients the APACHE Ul (AIII) 
score as a measure of predicting risk of death, 

Methods: The AIII score was applied to 242 consecutive admissions from Agust 
"93 to July "94. Data collection was applied according to the original description. 
Patients should have stayed at the ICU for at least 4 hrs. We excluded patients 
under 16 years old and admissions with chest pain to discard AMI and burn 
patients. The data collection was made by the main investigator. The statistical 
analysis included t-Student, chi square, one way ANOVA and ROC curve. 

Results: The demographic figures showed 139 (57%) females and 104 (43%) 
males. The average age was was 51,8 years (16-93) without statistical 
significance whether survivors or non survivors (p=0,39 l .  The non operative 
addrnislons were 64.'7% whereas operative 35.3%, of which 11.6% as an 
emergency basis, The overall mortality at the ICU was 25.6%. The mean lenght 
of stay was 4.8 days (1-84). The lenght of stay between survivors and non 
survivors didn " t  show statistical significance (p =0.51 ). The mean AIII score when 
considering all admissions was 59,9 (8-153). The initial score between survivors 
and non survivors showed ststistical difference (48.6 vs 92.5) respectively (p < 
0.0001). Univariate logistic regresion analysis demostrated a 90% increment in 
death probability for every 10 points augmentation in the AIII score wi th a 
sensitlbity of 94.9% and specificity of 62.7%, The ROC curve showed that the 
best cut off point for death prediction was 75 points wi th a sensitivity of 75.6% 
and specificity of 79.9%. If a patient is classified as high risk (>  75) the Bayesian 
analysis showed a 52.8 probability of death and for one class(fed as low risk 
(<75)  a death probability < 10%. 

Conclusions: The first day AIII score in this population showed to be a good 
discriminator between survivors and non survivors, and the risk of death augments 
as the AIII does. In this population an AIII score > 75 points is asociated wi th a 
greater risk of death. Using the AIII score in conjuntion with the clinical judgement 
wil l  help clinicians reducing uncertainty in the every day decision making and 
better predict outcome, The results from this study should been taken wi th caution 
because the data were obtained from a small sample. 
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MEASURING PERCEIVED QUALITY OF LIFE (PQOL) 
M. Capuzzo, M. Bianconi, P. Contu, M. Verri 
Institute of Anaesthesiology and Intensive Care. University of Ferrara. Italy 

Objective: the quality of life has been considered a "uniquely personal 
perception" resulting from a mixture of health related factors and social 
circumstances [T.M. Gill, JAMA 1994, 272: 619]. The aim of this study was to 
evaluate two measures of PQOL in Intensive Care Unit (ICU) admitted patients. 
Patients and methods: during ICU stay and six-months after hospital discharge, 
160 co-operative ICU admitted patients were directly interviewed about their 
PQOL. We administered ftrstly the Uniscale (PQOLU) [Sage et al Crit. Care 
Med. 1986, 14: 777-782] and then a 5 step verbal scale (PQOLV): best, good, 
fair, poor, worst. Of the 160 studied patients, at the first interview, 116 were able 
to use both scales, but 44 (27.5%) understood only the verbal one. At the second 
interview, 8 patients were not able to answer, 113 used both scales and 39 only 
PQOLV. Statistical analysis was performed using Wilcoxon signed ranks, 
Spearman rank correlation, Student's t and chi square tests. 
Results: Neither PQOLU nor PQOLV changed significantly. PQOLU was 79.4 -+ 
24.1 at the first interview and 82.6 _+ 19.2 at the second. PQOLU values related 
to PQOLV are reported in the following table. Spearman's correlation between 

'QOLV was -0�9149 
PQoL VERBAL SCALE 

UNISCALE BEST GOOD FAIR POOR WORST 
No. patients 30 �9 38 37 7 4 
mean + SD 99.6+1.8 88�9 68.9_+14.1 35_+19.7 12.5_+12.5 

median 100 90 70 30 10 
range 90-100 50-100 25-100 15-70 0-30 

The 44 patients not able to give PQOLU were compared with the 116 PQOLU 
~ondents. The results are reported in the followin table. 

PQOL females urgent admission I age APS APACHE II 
U+V 26% 30% 67.7 + 10�9 8.2 _+ 4.2 12.9 -+ 4.5 

V 45% 54% 72.8 + 8.8 8.4 _+ 4.3 14.4 -+ 5.3 
p-value < 0.05 < 0.01 <0.0l NS <0.05 

The ICU and hospital (after ICU) lengths of stay were not different. 
Conclusions: PQOL is a qualitative character which does not appear suitable to 
be measured mathematically. Moreover, 27.5 % of our ICU admitted patients did 
not understand the uniscale; in comparison with patients able to use both scales, 
this group seems to be constituted by more females, older people and frequently 
urgently ICU admitted patients�9 The Unlscale does not allow us to measure 
PQOL of all patients, at least in our country. 

CAUSES OF DEATH IN A CARDIOTHORACIC ICU. 
A. Michalopoulos, J. Kriaras, K. Marathias, S. Prapas, V. Kadas, S. 
Geroulanos. 
Intensive Care Unit, Onassis Cardiac Surgery Center, Athens. 

Objectives: To determine cause(s) of death occurring in a 
Cardiothoracic ICU after open heart surgery. 
Methods: From July 1993 through April 1995, 2617 consecutive 
adult-patients (pts) (2106 males and 511 females) undergoing open 
heart surgery, were prospectively studied. For each patient, 
demographics, preoperative EF, bypass time, blood transfusions, 
ICU stay, complications, outcome and cause of death were entered 
into a database program. 
Results: Of all cardiac surgery pts, 42 pts (1.6%) died in ICU. They 
were 33 males (1.5%) and 9 females (1.6%). Their mean age was 
66 (+7) years and mean EF was 0.38 (+0.1). Nineteen pts (45%) 
had low (<0.35) preoperative EF. Mortality was 0.9% in the 
Coronary Artery Bypass Grafting (CABG) group (N=2014) and 
2.8% in the Valve Replacement (VR) group (N=359). In the CABG 
+VR group, mortality was 8.4% (N=95), and 3.3% in the remaining 
pts (N=149). Cardiogenic shock was the sole cause of death in 24 
pts (57%), septic shock in 6 pts, whereas sepsis in combination with 
ARDS in 4 pts, sepsis and stroke in two pts. In addition, 6 pts died 
from cerebrovascular accidents, one from ARDS and one from 
pulmonary embolism. The pts who died in the ICU had a significantly 
longer bypass and aortic cross clamp time and received more blood 
transfusions (p<0.001) than a matched control group that survived to 
ICU discharge. The duration of mechanical ventilation and length of 
ICU stay were greater in the pts who died in the ICU than in the 
control group. 
Conclusions: 1. Although cardiogenic shock is the main cause of 
death (57%)in cardiac surgery pts, sepsis and cerebrovascular 
accident are relatively frequent causes. 2. Patients who died in the 
ICU had longer bypass and aortic cross clamp time and received 
more transfusions, compared with the control group. 3. Although 
renal or hepatic failure contributed to death in some pts, they were 
not the primary cause of death in any patient. 

ACUTE AND FOLLOW-UP OUTCOME OF PATIENTS WITH 
ACUTE MYOCARDIAL INFARCTION TREATED BY PRIMARY 
PTCA > 12 HOURS AND -< 24 HOURS AFTER SYMPTOM ONSET 
H. Probst, M. Klos, L.J. Ulbricht, I. Krakau,, H. GiJlker and 
~ r i c h ,  Wuppertal Heart Center, Dept. of Cardiology, 
University of Witten/Herdecke,Germany 

Objec t ives :  Evaluate the acute and follow-up outcome of 27 
patients (pts) treated with primary PTCA (without prior thrombolysis)  
in acute myocardial  infarction (AMI) after 12 and up to 24 hours after 

onset of typical thoracic pain ("late" primary-PTCA). 
Methods  and  pat ients  c h a r a c t e r i s t i c s :  From 12/89 to 4/95 364 
consecutive pts with AMI  were treated by primary PTCA in the 
Wuppertal  Heart  Center�9 27 pts (7,4%) were admitted to our hospital  

> 12 hours and < 24 hours after symptom onset with ongoing chest 
pain and typical  ECG-changes .Mean age was 62 years (49-78). 23 
pts were male, four female. 37% had an anterior wall  myocardial  
infarction, 63% suffered an inferior/postero-lateral wall  myocardial  
infarction.Two pts were  in cardiogenic shock at admission. Single- 
vessel-disease was documented in 70.4%, mult i -vessel-disease in 
29.6%. Average t ime of onset of pain to recanalisation was 929 min 
(720-1440). Angiography  revealed TIMI-f low 0 in 85.2% of the pts, 
TIMI-f low I in 11.1%, TIMI-f low II in 3.7%. Average fol low-up 
(FU) period was 12 months (4-28 months).  
Resu l t s :  

TIMI I I I  LV-EF ~ 30-day major  late re- late 
flow p.i.* aeute/FU mortality bleeds infarction mortality 

92.6% 58%/63% 7.4% 7.4% 3.7% 0% 
Early mortali ty occured in the two pts, who were in cardiogenic 
shock at admission�9 No pt required emergency coronary artery 
bypass graft ing.Restenosis  >50% was seen in 37% of the pts. 
C o n c l u s i o n s :  

"Late" primary PTCA achieves a favourable high recanalisation rate of 
about 90% (TIMI I l l - f low) in our study group. Addit ionally,  there 
seems to be a trend for LV-EF improvement  in follow-up. Early high 
mortality is influenced by the patients admitted in cardiogenic shock. 
There might  be a trend for increased major bleeding complications. 
*p.i.= post intervention; "LV-EF = left ventricnlar ejection fraction 

COMPARISION OF SAPS AND SAPS II IN A COHORT OF PATIENTS 
ADMITI'ED IN 128 ITALIAN ICU'S. 

GiViT/Investigators. 
GiVITI (Gruppo italiano per la Valutazione degli Interventi in Tempia Intensiva) 
Coordinating Center: Istituto "Mario Negri", via Eritrea 62, 20157 Milano, Italy 

Objective: To assess the validity of SAPS II (New Simplified Acute Physiology 
Score), comparing it with the previous version, (SAPS), in a sample of patients 
recruited by GiViTI, a network of 128 ICU's representative of the Italian ICU 
system�9 
Methods: Measures of calibration (goodness-of-fit statistics) and discrimination 
(receiver operating characteristics curve and area under the curve) were adopted in 
the whole sample and across subgroups differing in relevant prognostic 
characteristics. 
Of the 3004 patients recruited during one month period, a total of 1813 patients 
were included in this study. For the purpose of the comparison of the two scores, 
patients with less than 18 years, or having cardiac surgery or staying in the ICU 
less than 24 hours were excluded. Vital Status at ICU discharge in the whole 
sample and at hospital discharge in half cases wher adopted as outcome measure. 
Re$01~: SAPS II fits the data equally well compared to the older version 
(goodness-of-fit P=0.29 and 0�9 in the new and old versions, respectively) but its 
performance is somewhat better in terms of capability to distinguish patients who 
live from patients who die (areas under the curve 0.81 and 0.73, respectively). 
Furthermore, SAPS II is better in terms of uniformity of fit across relevant 
subgroups, although substantial over prediction of mortality was observed in 
trauma patients and in patients admitted without organ failure to be intensively 
monitored. SAPS II performed very wet] also in the subsample where hospital 
mortality was the dependent variable.Satisfactory measures of calibration 
(goodness-of-fit P--0.47) and discrimination (receiver operating characteristics 
area=0.80) were observed. 
C0nr SAPS II, a multipurpose scoring system developed in an 
international study, retains its validity in this independent sample of patients 
recruited in a large network of Italian ICUs. Although it has shown a good 
performance when adopted to predict ICU and hospital mortality in the entire 
sample, further investigations are warranted. The observed over prediction of 
mortality in a few subgroups indeed call for a through assessment of the impact 
of confounders and biases on model performance when SAPS II is adopted in 
samples that do not reflect the "average" ICU patient. 



USE OF M O R T A L I T Y  P R O B A B I L I T Y  M O D E L S  ( M P M  

II) TO ASSESS EFFECTIVENESS AND E F F I C I E N C Y  IN 

CRITICAL CARE 

M.RuN, J. Mestre,  M. RoquN, A. Art igas 
Depar tment  o f  Epidemiology and Intensive Care Unit. 
Consorci  Hospitalari  Parc  Tauli. Sabadeil. Spain. 

Objectives: 1) Assess the effectiveness in a group o f  Intensive 
Care Units by means of  a quality performance index (QPI); 
2) Assess  the efficiency by means o f  a resource use index 
(RUI); 3) Evaluate the performance o f  individual ICUs with 
respect  to both indices (clinical and economical)  while  
controll ing for severi ty o f  illness. 

~ :  1270 critical from 17 UCIs  in Catalonia patients 
alearic Islands have been included in the study. In- 

hospital mortality and weighted hospital lenght-of-stay (LOS) 
have been considered the ou tcome variables. Severi ty  o f  
illness has been measured with the M P M  II at admission. In 
each ICU, expected mortal i ty has been obtained adding the 
probabilities o f  dying for its patients. Expected  LOS has been 

estimated adjusting a second order polynomial  to the severi ty 

of  illness. PerfOrmance indices have been obtained by 
dividing the observed by the expected outcomes. 

Re~ult~: The overall  QPI was  1.15 and it ranged from 0.58 
to 2.05 in the 17 ICUs. The overall RUI  was 1 and it ranged 
l~ont 0.61 to 1.51. There was not a t rade-offpat tern  between 
clinical performance and resource use. 

Conclusi0n~: Severity measures a l low to compare  the 

outcome in the ICUs and provide indicators o f  effectiveness 

and efficiency. High quali ty performance is compat ible  with 

an efficient use o f  resources. 

AN EVALUATION OF ICU PERFORMANCE IN A UNIVERSITY 
HOSPITAL: THE IMPLICATIONS FOR MANAGEMENT 
C.A. Sirio MD. M.B. Coleman RN, D.C. Angus MB, ChB, A.R. Rotondi 
PhD, J.V. Snyder MD 
Division of Critical Care Medicine, University of Pittsburgh Medical Center, 
Pittsburgh, PA, USA 

Objectives: Teaching hospitals often provide [CU care across a variety of 
specialized services. Overall, this approach appears to result in the best risk 
adjusted survival rates, but at the highest cost (Critical Care Medicine 
1993;21:1432-42): Recently, there has been increasing focus on markers of 
overall hospital performance. However, in large teaching institutions, such 
markers may fail to detect intra-institntional variation at a large tertiary care 
medical center. 
Methods: First intensive care unit (ICU) day, Acute Physiology and 
Chronic Health Evaluation III (APACHE III) and active Therapeutic 
Intervention Scoring System (TISS) data were collected on 1621 random 
admissions to 8 specialty ICUs with 90 beds (range 8-14) between February 
I and December 3 l, 1994. Post-operative solid organ transplant recipients 
were excluded. Units included 2 general medical, 2 general surgical, and 
trauma, neurosurgery, cardio-thoracic surgery, and coronary care units. 
Data were analyzed for risk adjusted outcomes: ICU and hospital mortality 
and length ef stay (LOS); risk of requiring active 1CU treatment; and ICU 
readmissinn using APACHE III risk prediction models. 
Results: The study ICUs cared for a diverse group of patients. Mean 
APACHE III scores ranged from 36.9-55.5; predicted risk of hospital death 
ranged from 8.5-21.1%. Standardized mortality ratios ranged from 0.40 to 
1.24 with 4 ICUs performing significantly better and 1 performing worse 
than predicted (p<0,05). LOS ratios and ICU readmission rates ranged from 
0.95 to 1.09 (NS) and 2.1 to 13.2% respectively. Patients predicted at low 
risk of requiring active ICU treatment ranged from 6,6 to 45.8% 
Conclusions: There was wide variation in the mean level of patient severity 
between ICUs. After controlling for this severity, outcomes also varied 
widely. No clear pattern of overall institutional performance was evident. 
These data suggest that efforts to assess performance, improve quality, and 
maximize efficiency must be focused within individual units. Programmatic 
evaluation of outcome allows for focused review of the processes of care 
contributing to good outcome (best practices) and where to focus ongoing 
quality improvement and cost reduction activities. 
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IMPACT OF AGE ON THE ICU MORTALITY 

C. Henrioulle, J.L. Canivet. P. Damas, M. Lamy. 
Intensive Care Unit, Dpt of Anaesthesia and Intensive Care Medicine, CHU of 
LiNge, Belgium. 

Background and method : We compared ICU mortality in different age groups 
presenting with the same severity of disease. We assessed severity of illness by 
the physiological day 1 - Apache~ (physio-Aa) score (thus excluding the age 
related points). For each of the following physio-A n score intervals (0-5; 6-10; 
11-15; 16-20; > 20), we compared tCU mortality within 6 age intervals (< 40; 
41-50; 51-60; 61-70; 71-80; > 80 years). We compared Predicted ICU Mortality 
(PM) and Observed ICU Mortality (OM), using the standardized mortality ratio 
(SMR : OM/PM) for each physio An/age interval. N = 2681 consecutive patients. 
Results : 

PHYSIO-A u 
AGE 0 5 6-10 11-15 16-20 > 20 
~ears) n = 515 n = 1256 n = 639 n = 193 n = 83 
< 40 n 77 107 73 39 31 

OM (%) 0 0 5 28 64 
SMR 0 0 0,5 1.2 1.3 

41-50 n 63 128 58 28 9 
OM(%) 3 0 7 28 55 

SMR 0.6 0 0.5 1.I 1.2 
51-60 n 92 237 118 24 I0 

OM (%) t 2 8 50 60 
SMR 0.25 0.33 0.7 1.8 1.1 

61-70 n 165 476 226 64 21 
OM(%) 3 5 12 44 76 

SMR 0.6 0.7 0.9 1.6 1.2 
71-80 n 105 275 144 30 9 

OM(%) 2 8 13 43 67 
SMR 0.4 1.1 0.8 1.3 1.1 

> 80 n 13 33 15 8 3 
OM(%) 0 9 40 50 67 

SMR 0 0.8 1.5 1.3 1.1 

Discussion : Mortality increases with age only in the moderate risk groups (physio 
An : 6-10, 11-15, 16-20). In these groups mortality may be twice higher in the 
> 60 years patients than in the _< 60 years. Mortality does not vary with age 
in low (physio A n = 0-5) and high (physio A n = > 20) risk groups. In the low 
risk group, mortality is low in all the age intervals because of the begninity of 
illness. In the high risk group, extreme severity of disease probably blunts the 
impact of age and leads to high mortality rates in all age intervals. 

PRELIMINARY REVIEW OF THE FOLLOW-UP (FU) FINDINGS 
IN A INTENSIVE CARE UNIT. 
Reis J. *,Amaro P. *,Costa-Pereira A. *~,Costa.Silw J.. *,PretoL. *~4gualuza L. * 
�9 Department of Anaesthesia and Inteusive Cure Medicine, Centro 
Huspitalur de V N Gala, (CHVNG), Portugal 
�9 * Department of Hygiene and Epidemiolo~'. Oporto Medical School, 
Portugal 

Introduction: To access the actual social/clinical outcome of the patients 
who undenvent intensive care therapy OCT) is rather difficult, quality of 
lilr is not easih.' defined and ohserver subjectivity is a prime factor in the 
evaluation. Mortality ratio after discharge must be established and its 
causes understood. 
Obieetives: The propose of this stud)- is to look into the mortality ratio 
that occurred on a series of patients that undorwent ICT at our Unit from 
of the ~iew point of severity of the original illness and the diagnostic 
groups. 
Material and Methods: During the period of one )-ear (1994), 216 
patients were treated at the Unit, 45 of them died, and 16 ~ere not 
matched in our series because os incumpletc records. Thirteen patients 
died in hospital after their reference to other departments, Twelve 
patients were lost after discharge. Thus. at the end. only 142 patients 
were evaluated on the FU. The, were classified into the follov4ng three 
groups: acute medical, elective surge D �9 and acute and emergency 
postoperative. The patients were seen at 3, 6 and 12 months after 
discharge. The, were evaluated in accordance to their abili~, to being 
self supported in their daily life and capecity to fully return and hold to 
their pre~4ous jobs. Apache 11 scores were evaluated for each of the three 
groups and correlated to the ICU dead, Hospital dead, and mortality after 
hospital discharge, SPSS package was used for statistical analysis. 
Remlts/Conclasions: Data shows that 19/142 patients died after 
discharge from the hospital, of ~itch nine died in the first three months. 
Seventy-eight per cent of the patients were fully self supported in their 
daily life and 20% showed some kind of handicap. Fosty-nine per cent of 
the patients wore on retirement either due to age or some form of chronic 
disease, when admilled to our Unit. Thirty-two peg cent had not been 
able to return to work, because the" were incapacitated on discharge. 
Only 7% had return to their fully jobs but the period of the stu~, is not 
enough for all of them to be fully physically recovered. Preliminmy 
statistical analysis shows us significant differences among groups. 
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MEDICAL INTENSIVE CARE UNIT DISCHARGE CHARACTERIS- 
TIC AND ITS IMPACT ON PATIENT SURVIVAL 
G Taubert, E Giannitsis, V Kurowski, H Mentzel, J Lewejohann, 
J Potratz, H Djonlagi~ 
Departments of Cardiology and Medicine, University of Luebeck, 
Germany 

Objective: To determine the discharge pattern of a medical intensive 
care unit and its impact on patient mortality after discharge. 
Methods: Data on all admissions of the year 1993 were collected 
prospectively. For 1850 patients we determined the weekday and 
the time of discharge and the outcome of those patients. Times of 
discharge were attributed to morning shift (8.00h-iS.59h), afternoon 
shift (16.00h-23.59h), and night shift (0.00h-7.59h), respectively. 
Patient groups were compared using the xZ-test. The software SPSS 
for Windows 6.0.1 was used for statistical calculations. 
Results: In-unit mortality: 186/1850 patients (10.0%); 
45/1850 patients (2.4%) were transferred to Other hospitals. 
From the remaining 1619 patients 184 (11.4%) deceased after dis- 
charge from the intensive care unit. 
1059 patients (65.4%) were discharged during morning shift, 381 
(23.5%) during the afternoon shift, and 179 (11.1%) during the night 
shift. The mortality after discharge v~as 9.0%, 16.8%, and 14.0%, re- 
spectively (p=.0001,) ,e- test) .  
Discharge on sunday (11.3%) and saturday (11.4%) was significantly 
lower than on other days (?7.3%) (p<.00001, ~2-test). However, 
mortality differences on different weekdays were not statistical signi- 
ficant (p=.90, x2-test) .  
Conclusions: In our institution we had to state an unfavourable out- 
come of patients discharged during the afternoon and the night shifts, 
which might be attributed in part to a less optimal personnel supply 
than during the morning shift. 

Determinants influencing the outcome and mortality rate of patients 
frith acute inferior myocardial infarctions 
E. Giannitsis, J. Pntratz, G. Taubert, *V. Kurowski, G. Schmiicker, J. 
Lewejohann,*H. Djonlagic, A, Sheikhzadeh, K.-W. Diederich. Departments 
of Cardiology and * 1CU of the University of Luebeck, Germany 

Objective of this prospective study was to determine clinical or laboratory 
variables which might negatively influence the outcome and mortality rate 
of patients (pts) with acute myocardial infarctions (AMI) of the inferior or 
posterior wall. 
Method: From April 1993-February 1995 a total of 105 pts with AMI of the 
inferior or posterior walt were admitted to the Intensive Care Unit (ICU). Pts 
were categorized into inferior AMI with or without right ventricular 
involvement (RVI) depending on the presence of an ST-elevation > 0,1 mV 
in the right precordial lead V4R. Selected clinical (age, gender, TIMI flow) 
and laboratory variables (peak levels of CK and CKMB, baseline serum 
levels of C-reactive protein, fibrinogen, Mg, PO4, leucocyte count) were 
collected. These variables were related to the occurrence of major cardiac 
(major arrhythmias, need for antiarrhythmic intervention or temporary 
pacing, reinfarction, reischemia, schock or cardiac death) or noncardiac 
(pulmonary, renal, cerebral, bleeding) complications, to the duration of ICU 
stay, overall time of hospitalization (OTH) and to the mortality rate, 
Statistical analysis was performed by multivariate ANOVA-test. 
Results: Among the 105 pts (mean age 64,3 years, 66 male, 39 female), 48 
were found to have RVI, 10 pts could not be categorized. Mean observation 
time at the ICU was 72,7 hrs, pts were discharged after a mean of 28 days. 
A total of 17 pts died (mortality rate 16,2 %) during early hospitalizatijt. 
The mortality rate was significantly higher in women (p< 0,01), older 
patients (p< 0,0001) and in the presence of AV-block III ~ (p< 0,0001), atrial 
fibrillation (p< 0,0001) and SA-arrest (p<0,05). The only determinant for 
major arrhythmias (AV-block II~ ~ ventricular tachycardia and 
fibrillation, atrial fibrillation) or need for antiarrhythmic interventions was 
RVI (p<0,001). 
The duration of the ICU stay was influenced by higher age (p<0,01), greater 
peak CK (p<0,005) and presence of RVI (p< 0,001), whereas no variable 
was found which influenced the O17-I. 
Conclusion.' Although there were variables that influenced the clinical 
course of the patients, OTH was not affected by any variable. 

DOES INTRAMUCOeAL pH (PHi) HAVE A BETTER PROGNOSTIC 
VALUE THAN APACHE II 7. 

M. Bitzani, I. Ravani, K. Kolet,~, D. Matamis, D. Riggos. 
I.C.U, "G. Papanikoleou" Hospital: Thasseioniki, GREECE. 

Olajestivas: The aim of our study was to evaluate the significance of pHi 
as a prognostic factor for complications and mortality in I.C.U patients. 
Methods: 28 consecutive patients (22 males and 6 females), with major 

trauma or major abdominal surgery, were studied. All patients were under 
mechanical ventilation. On admission, a nasogastric tube allowing the 
measurement of pHi was introduced in all patients, and pHi was measured 
routinely every eight hours during a 72- hour period. APACHE II score 
was calculated 24 hours after admission. All patients received medical 
treatment according to their disease. Patients were separated in two 
groups according to their pHi. Group A (14 patients) included patients 
with pHi continuously < 7.30 for more than 24 hours despite appropriate 
medical treatment. Group la (14 patients) included patients with pHi < 
7.30 for leas than 24 hours during the 72 hours of observation. Major 
complications (Acute Renal Failure, Sepsis or ,Septic shock, 
Gastrointestinal Bleeding) and outcome were compared between the two 
groups. 
8.tatistics: Results are presented as means + SD, unpaired t-test, chi 
square and Fisher exact test for signirlcances between groups. 
Results: APACHE II score was 21.35+6,1 for group A and 20.78+4.9 for 
group B {N.S) Despite identical APACHE II scores and consequently 
identical predicted mortality in both groups, observed mortality was 
significantly different between the two groups: 85% in group A and 21% in 
group B (p=0.001, Fisher exact test). This difference in mortality between 
the two groups was related to the higher number of the above mentioned 
complications in group A. All group A patients presented major 
complications ; six of them had one complication (sepsis), while the rest 
eight patients had two (sepsis and A.R.F/or G.I bleeding). On the 
contrary, in group B patients we observed no complications in eight 
patients, one in four patients (sepsis or G.I bleeding), and two in two 
patients (sepsis and A.R.F). Concerning the number of complications chi 
square test between the two groups was highly significant (p<0.01) 
Conclusions; The presence of intramucosel pH constantly below 7.30 for 
24 hours seems to be better than 24-hour APACHE II score far 
predicting not only mortality but also major complications. 

OUTCOME OF VERY OLD PATIENTS ADMITTED IN ICU 
E. Gutrot ,  L. Fouqueray,  S. Kayal,  F. Aissa, MN. Rezgui, 
J. L a b r o u s s e  

Service de R t a n i m a t i o n .  Mtd ica le ,  H6pital  BOUCICAUT,  
Paris ,  France .  

O b j e c t i v e s :  To assess  the in ICU- and  one year 
ou tcome  of  pat ients  aged 80 years  or  more  a d m i t t e d  
in ICU. 

M e t h o d s :  Prospec t ive  s tudy,  inc luding  all  pa t ien ts  

aged 80 years  or  more,  admit ted  in ICU from 
0 1 / 0 1 / 1 9 9 2  to 0413011995.  

R e s u l t s :  357 pat ients  (139 men,  218 women)  w e r e  
studied; age: 84.7 • 3.8 years, SAPS: 16.1 • 6 .7 .  

Reason  for admiss ion  was respi ra tory  (n=  166) ,  
metabol ic  (n=77),  c i rculatory (n=62) or  n e u r o l o g i c  

(n=43) disorders .  Mean  length o f  stay was 8.6 _+ 9.9 

days.  t67  (47%) pa t ien ts  were vent i la ted .  
123 pts died in ICU (mortali ty rate (MR): 34.5%). M R  
was higher  for pts venti lated (57% vs  14%, p = 0 . 0 0 1 ) ,  
it was different  accord ing  to reason  o f  admiss ion  
(circulatory:  63%, neurologic:  60%, respiratory:  26%,  
metabol ic :  16%, p=0 .00 t ) .  

A m o n g  187 pts  surveyed  1 year  or more,  45 were 
still alive 1 year  after  ICU discharge,  a c h i e v i n g  an 
overall  MR of  70%. A m o n g  pts d i scharged  a l ive  o f  the  
ICU, there was no predict ing factor o f  survival  1 year  

after ,  but  age (dead:85.8 _+ 5,0 vs 83 .5_+2,4 ,  p=0.01).  

C o n c l u s i o n :  Pts aged 80 years  or more  have an h igh 
in ICU- and one year  mor ta l i ty  r a t e .  However ,  there  
was no good  predic t ing  factor o f  survival  one  year  
af ter  ICU discharge .  



ASSESSMENT OF PROGNOSIS OF CORONARy PATIENTS BY 
CUSTOMIZATION OF GENERIC SEVERITY INDICES 
Hospital Universitari Germans Tries i Pujol (Badalona), 
Hospital Pare Tuuli [Sebade11), Hospital Joan XXIII 
(Tarragona) 
Xavier Sarmientot Montserrat Ru4, Joan-Josep Guardiola, 
Josep-Maria Toboso, Antoni Artigas, and "Grup d'estudi deis 
indexs de gravetst de la ACMI" 

The aim of the present study is to compare the 
prognostic performance of five general severity indices ou 
coronary patienta and to find out if a proper ntatistical 
hundling of these indices could provide better results in 
these patients. 

Methods: SAPS II, MPM II (MPM II0 i MPMP II24), APACH 
II end GAPRIK were evaluated o~ 456 patients with acute 
myocardial infurction admitted to 17 intensive care units 
from Catulunye. Calibration and Discrimination were 
calculated for each index. Calibration was calculated by th 
Bosmer-Lemeshow test. Discrimination was evaluated by the 
area under the relative operating characteristic (ROC) - 
curve. 
If a model did not show a good performance it was 

customized using multiple logistic regression. Finally, two- 
reduced models were developed, one fro~ the MPM series (MPM 
II24cor) and one from the group APACHE-SAPS 
(SAPSIIcor).Their performances were again evaluated. 

Results: Discrimination was high enough for all 
models. Neverthelees, oelibration of APACHE II, SAPS II and 
MPM was not satisfactory. Thus,MPM II24, SAPS II and GAPRIK 
were customized for coronary patients using the logits of 
both models, and obtaining good calibrations. MPM II24, and 
APACHE-SAPS were adapted and reduced to 5 (MPM II24cor) end 
to 4 variables (SAPSIIcor), respectively . Both models 
showed better oalibrutions end discriminations than the 
original models. 

Conolusion| Models developed for multidisciplinary 
patients show a good discrimination when applied on aoronar I 
patients, but some needed customization in order to improve 
calibration. The number of variables of the principal model 
can be reduced (even to 5 or 4 variables) without loosing 
prognostic accuracy. 
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MORTALrrY PREDICq'ION MODEL (MPMz,I) II AND APACHE !II (AP Ill) AS 
PREDICTORS OF OUTCOME FROM INTENSIVE THERAPY 
DH Beck, BL Taylor, PJ McQuiUan and GB Smith. Department of Intensive Care Medicine, 
Queen Alexandra Hospital, Portsmouth, UK 

Objective: to compare the ability of two methods to predict outcome for intensive care patients. 
Methods: We included 343 consecutive intensive therapy unit (ITU) admissions with an ITU 
stay>24 hrs in a 18 month prospective study (exclusion criteria: burn injury and age <16 yrs). 
Data were coUectsd applying the criteria described by the developers [1,2]. The definition of 
coma (MPM24II) was modified and the best assessment within 24 In's, rather than the admission 
score, was used. Statistical analysis included classification tables and receiver operaUng 
characteristics (ROC) curves t o  assess discriminative power ,  and Lemeshaw-Hosmer statistics 
and calibration curves to test accuracy of prediction. 
Results~ Average abe was 58 yrs (ranse:16-92) with a male:female ratio of 1.6:1. The actual 
hospital mortality was 26.8%, mean predicted death rates were 22.8% (MPMz4II) and 15.2% 
(AP HI). Non-survivors had siguitlcanfly higher predicted risks than survivors applying both 
methods (p<0.000l, t-test). The total correct classification rates (TCCR) for APACHE III were 
bett~r for all decision criteria applied (TCCR, decision criterion 50%: APACHE ]/I 77.1%, 
MPM24II 71.4%). The area under the ROC curve was 0.75 (AP III) and 0.66 (MPM24II) 
confirming the better discrimination of APACHE Ill. Accuracy of risk prediction was similar for 
both models (AP nl ~2-59, MPM24B ;(2-52, Lemeslmw-Hosmer). Showing some fluctuation, 
calibration curves lay close to the ideal line for predicted risks -<50% with increasing deviation 
for higher risk groups (s. figure). APACHE III underestimated the risks of hospital death for 
almost all risk groups (curve above diagonal), whereas considerable overestimation for predicted 
risks >40%0 ceenred with MPM~II. 

Number  o f  p~t ien ts  Hosp i ta l  mor ta l i t y  (%) 

s l o  ~2o ~3o ~4o s5o  ~6o  ~70  s8o  ~ 9 0  

P r e d i c t e d  hosp i ta l  mo r t a l i t y  (%]  

[ ~C~  MP~,$ it ~ IdPId ii obso~ed -p r l ~ l l c t od  m l c~  APACHE Itl ~ APACHE III 

Conclusions: APACHE Ill demonstrated a higher degree of overaU goodness-of-fit and may be 
superior to MPM241I as a predictor of outcome from intensive therapy. 

1. Knaus WA, Wagner DP, Draper EA et al. The APACHE IB prognostic syste=n: risk prediction of 
hospital meaality for critically ill hospitalized adults. Chest 1991 ;100:1619-39. 
2. Lemeshow S, Tea'es D, Klar J et al. Mortality probabitity models (MPM II) based on an lsaem~ional 
cohort of k~tensive care pati~ts.JAMA 1993; 270:2478-86. 

EVALUATION OF THE PREDICTIVE ABILITY OF THE APACHE Ill  SYSTEM FOR 
A COHORT OF 715 INTENSIVE THERAPY (ITU) PATIENTS FROM ENGLAND 
DH BecL BL Taylor, PJ McQuillan and GB Smith. Department of Intensive Care Medicine, 
Queen Alexandra Hospital, Portsmouth, UK 

Objective: to assess the goodness-of-fit of the APACHE III model for British ITU patients. 
Methods: We prospectively studied a cohort of 715 adult patients consecutively admitted to a 
medical-surgical ITU over a period of 18 months. Patients with burn injury, age < 16 yrs and 
ITU stay < 4 hrs were excluded. Using a eomputerlsed database, we routinely recorded 24 hrs 
APACHE Ill scores. Predicted risks of hospital death were computed by Critical Audit Ltd, 
London. Accuracy of risk prediefion was assessed by Hosmer-Lemeshaw chi square (;(2) 
statistics and calibration curves [1 ]. Discrimination was tested employing classification tables 
and receiver operating characteristics curves (ROC). 
Restths: The mean age of the 453 male and 262 female patients was 59 yrs (range: 16-92 yrs). 
Of these patients, 64% were medical admissions, 17% were admired after emergency and 
21% after elective surgery. The observed hospital mortality was 25.4%, the overall mean 
predicted death rate was 16.8%. Mean predicted risks were siguifieanfiy greater for non- 
survivors (38.0 %o) than for survivors (9.6%, p<0.00l, t-test). APACHE III showed good 
calibration (Z2-~59, Lemeshaw-Hosmer). However, the calibration curve lay above the diagonal 
for almost all risk groups reflecting the tendency to underestimate actual mortality (s. figure). 
The best total correct classification rate (TCCR) was 89.3% (decision criterion: 50%). The area 
under the ROC curve was 87.6% confirming the good discriminative ability of the model. 

Number  o f  pa t i en ts  Hosp i ta l  mor ta l i t ' j  (% 
. . . .  

400 80% 

aoo , so% 

2 0 ~  . o %  

1 oo ~ 2u% 

/ I - , , =  . . . .  
0 ~ 1 0  =;20 ~ 3 0  2 4 0  s50  ~80 sTo zoo  so 2100 ~  

P red i c t ed  hosp i ta l  mo r t a l i t y  /%1 

obserVed=pred ic ted BBC<~SeS APACHE III ~APACHE III 

Conclusions: The APACHE IlI system demonstrated good calibration and discrimination for a 
cohort of British ITU patients. Compared with the practice in the U.S. where APACHE II1 was 
validated [2], variations in patient selection and different admission policies in British ICUs 
may explain the observed discrepancies between predicted and actual mortality. 

1. Lemeshow S, Hosmer D1 A review of goodness-of-fit statistics for use in the development of 
logistic re~'ession models.American Journal of Epidemtelogy 1982;115:92 
2. Khans WA, Wagner DP, Draper EA et al. The APACHE 111 p~gnostie system : risk prediction of 
hospital mortality for critically ill hospitalized adults. Chest 1991 ;100:1619-39. 

VALIDATION OF APACHE I l l  AND COMPARISON TO APACHE II IN 
MEDICAL INTENSIVE CARE MEDICINE 
A. yon Bierbrauer, S. Riedel, A. Kastner, W. Cassel, D. Dngnus, P. von Wichert 
Dept. of Internal Medicine, Philipps-University, Marburg, Germany 

Objectives: Scoring systems for standardization of severity of illness are 
important to assess quality of care, treatment efficacy, and efficiency of 
resource utilization in intensive care medicine. In 1991 Knaus et aL 
presented the APACHE IH scoring system, which should provide better 
severity classification and mortality risk prediction than the former 
APACHE H System. 
Methods: From September 1993 till  August 1994 first-day-scores of 
APACHE 111 and APACHE H were calculated for 570 consecutive patients 
of our medical intensive care unit (ICU). Patients, who died within 4 hours 
of admission were excluded from the study (n=39). The relative risk of 
death was calculated and the scores were subdivided into categories 
(APACHE H = 7 cat., APACHE IH = 11 cat.). Severity assessment and risk 
of death prediction of both scores were compared and the correlation with 
the observed outcome was examined. 
Results: 531 patients (332 man, 199 women), aged 58,5 (16-90) years were 
included in the study. 2,6% were postoperative patients. Overall  hospital 
mortality was 13,4 %, whereas ICU-mortality was 9,4%. The length of stay 
was 3,5 (~-7,7) days for ICU and 18,2 (• days for overall hospital stay 
respectively. Concerning hospital mortality and ICU-mortality APACHE 
HI and APACHE H both seperated survivors from non-survivors with 
highly statistical significance (p<0,001). Compared to the observed hospital 
mortality (13,4%) the risk of death prediction by APACHE IH (13,2%) was 
extremely accurate and considerably better than by APACHE H (16,3%). 
Both scores allowed a sufficient severity assessment and risk stratification. 
(chi-square test: p<0.001 for correlation with ICU- and hospital mortality 
of both categorized scores; APACHE H9~=192,1/~=152,6 and APACHE III  

~200,4/~=164,5 for ICU-mortality and hospital mortality rasp.). 
Conclusions: Concerning medical intensive care medicine APACHE 1I as 
well as APACHE 1H can be used for severity classification and risk of death 
prediction. APACHE HI seems to provide superior results compared to 
APACHE H (see ~=-values) and predicts group-mortality of the ICU- 
population very exactly. However, it will have to be carefully evaluated, if 
the increase of information gained by using APACHE IH instead of 
APACHE H really does justify the tremendous increase of workload 
necessary for calculating this score. 
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EVALUATION OF PATIENTS ADMiTIED FOR INTENSIVE OBSERVATION IN ICU IN 
ITALY: COMPARISON B ~ N  A NATIONAL COHORT SHORT TERM STUDY 

AND REGIONAL CONTINUES EI'IDEMIOLOGICAL SURVEY 
D. Giudici. M. Pulici, A. Sie~gnano, C. Carozzi, GiViTI, ARCHIDIA 
Cattedra di Anestesiologia e Rlanimazione, Univemita' degli Studi di Milano, IRCCS 
H. S. Raffaele, Milaen, Italy 

Objectives: The aim of this study is to point out the discrepancies between needs and 
actual treatment of less severely ili patients admitted in Italian Intensive Cam Units 
(ICUs) requiring only intensive monitoring, and verify the substantial likelihood of 
data comparing those collected from a national short term study with a regional long 
ternl use. 
~ :  Less severely ill patients ("observed patients") were only monitored; they 
did not require intubation, even if  for a short period (less than 24 houm) or major 
cardioeiranlatory supports, and were neurologically normal. 
Epidemiologieal national data were obtained from GiViTI group (Gruppo italiano 
Valutazione interventi in Terapia intensiva); this cohort study, collected 5092 
patients, in two months in summer in 1992 all over Italy. Regional data were echieved 
in a three years entlection (1990-I992) in Lombardia' ICUs from ARCHIDIA group 
(Arehivio Diagnostieo), including 10065 patients. Mortality, severity score, 
diagnostic category and some typical intensive procedures were analysed and 
compared in both studies. Patients' disgunstie categories were defined as surgical, 
medical and trauma, according to the main diagnosis and the presence/absence of 
surgical procedures. 
Rr162 Observed patients account for 23.2% and 22% of all ICU's patients 
respectively in national and regional data. Very tow mortality rate was found in 
national data (2.3%) and extremely low mortality in regional data (0.6%). In both 
studies mortality, S.A.P.S. and length of stay were much lowor in "observed patients" 
than in general ICU's population (mortality: 25.7% and 22.3%; 8.A.P.S. score: 10.6 
and 13; Iength of stay: %7 and 9). Homologous distribution of patients in the two 
studies was noted for what concern their diagnostic category, aside from a slight 
prevalence of tranmatised patients in the GiViTI study. In the two groups the surgical 
patients were respectively 47% vs. 57%, medical patients were 34% vs. 31% and 
traumatised were 19% vs. 13%. 92% of "observed patients" in national study and 93% 
in the regional did not received any intensive procedure. Only a minority of these 
patients availed haemodynamie eonu'ol with Swan-Ganz or renal haemofiltration. 
Conclusions: These results underline that about one fourth patients admitted in Italian 
ICUs benefit an oversized slructure i ,  relation to the real needs of their pathology. In 
ho t  more than 90% did non received any advanced treatment and mortality and 
S.A.P.S. score were substantially lower respect to general population. 
The results obtained from these two studies are similar, suggesting an uniform 
distribution of the case mix in Italy, even if a different recruitment period and a 
different gengraphieal distribution were used. Some discrepancies in the two studies 
were found in the diagnostic categories moreover regarding the tranmatised patients 
(19% vs. 13%); this can be explained from the seasonal (summer) characteristic of the 
national study. Mutuality, yet very low, is different in the two groups, but these data 
do not allow any definite explanation. 
Finally these epidemiologieal survey suggest need of further studies settling more 
strict criteria of admission in ICU. 

AN ANALYSIS OF MORTALITY IN INTENSIVE CARE 

V.Bukumirovid, V.Bumba~irevid, J.Pantid, S.Trajkovid, 
D.Marinkovid, M.Gvozdenovi~, V.Birovljev 

Emergency centre KCS, Belgrade, Yugoslavia 

This study aims to evaluate patients OUtcome, quality 
of care and effectivity of therapy in our Intensive 
care unit. The main goal was to indentify factors that 
the most influence that outcome. 

During 1994. the authors collected data of patients 
outcome and predictor variables. Overall mortality 
rate was 39,3%. The most common causes of death were 
infection. The diagnosis of Sistemic Inflammatory 
Response Syndrome (SIRS) and Multiple Organ 
Dysfunction Syndrome (MUDS) significantly correlate 
with death (90%). 

Average length of stay was 6.6 days ~. 55% patients died 
in the first ten hosiptal days and only 18% after 30 
days. Age was directly correlated with death 50% of 
dead were older then sixty years. An analysis of 
physiological variables showed that serum levels of 
gl~cose (55%) and natrium (71%) were in optimal 
physiological values. Serum proteins (72%) and 
Haemoglobin (50%) levels were inversely related to 
death. Multivariate showed that alveolo-arterio 
difference in 02 content was the most informative of 
all mortality predictors (Mean value 22,4 mmHg in 90% 
patients iO>mrnHg). 

Factor that most influence the patients OUtcome was 
infection (sepsis) and MUDS. 

COMPARISON OF SEPSIS SCORE AND APACHE II SCORE IN PREDICTING SURVIVAL IN 
CRITICALLY ILL PATIENTS 
A A Gilbertson and S H Mostafa 

ICU, Royal Liverpool University Hospital, Liverpool, UK 

Use of predictive indicators of outcome in critically ill patients may help to 
assess treatment regimens and to compare patient groups. Acute physiology and 
Chronic Health Evaluation (APACHE If) score (Crit. Care Had. 1985; 13: 818-29) 
and the sepsis score of Elebute and Stoner (Br. H Surg. 1983; 70: 29-31) have 
been used, 
Objectives: To compare sepsis score and APACHE II score in predicting outcome 
of critically ill patients. 
Methods: Overall survival during the past 8 years for patients in our ICU was 
calculated = 62% (prior probability). The outcome of 230 patients who were 
admitted to our ICU for > 72 hours was observed. APACHE II score on 
admission, patient predicted risk of death (APACHE II risk) and the sepsis 
score on the first day of antibiotic course were prospectively recorded. 
Discriminant function analysis of the scores in relation to outcome was 
performed. 
Results: APACHE II and sepsis scores in the survivors were significantly lower 
than in those who died (21.6 i 7.2 v~s 25.6 • 6.5 and 10.9 • 5 v's 15.2 • 5.9 
respectively P < 0.001). Correct prediction of outcome by each score is shown 
in table below. 

Score Survival Death Total accurate 
Sepsis 128/181 (70.7) 35/49 (71.4) 163 (70.9) 
APACHE II 122/187 (65.2) 23/43 (53.5) 145 (63.0) 
APACHE II & Sepsis 120/168 (71.4) 40/62 (64.5) 160 (69.5) 
APACHE II Risk 117/177 (66.1) 28/53 (52.8) 145 (63.0) 
Table I. Actual/Predicted number of patients (%). 

Discussion and Conclusions: Although both scores have been previously 
evaluated in predicting outcome of ICU patients, studies of the sepsis score 
were conducted in small numbers of patients or involved additional measurements 
not routinely available. This study demonstrates that the sepsis score alone 
or in combination with APACHE II score is more effective than APACHE II score 
in predicting outcome. 

pHi GUIDED RESUSCITATION - PRELIMINARY REPORT 
CD Gomersall, TA Buckley, RC Freebaim, GM Joynt, RJ Young, TE Oh. 
Dept. of Anaesthesia & Intensive Care, Chinese University of Hung Kong, Shatin, 

Hung Kong. 

Objective To test the hypothesis that resuscitation titrated against gastric 
intramucosal pH (pHi) improves survival in critically ill patients as suggested 
by Gutierrez et al~. 
Method Emergency admissions to the Intensive Care Unit were randomized 
into control and intervention groups. In the control group pHi was measured at 
0, 12 and 24 h while in the intervention group pHi measurements were made 4 
hourly for 24 h. Both groups were managed according to the same guidelines 
to achieve the following targets: mean arterial pressure >70 mmHg, systolic 
arterial pressure >90 mmHg, urine output >0.5/ml/kg, haemoglobin >8 g/dl, 
blood glucose < 12 mmol/1, arterial oxygen saturation >94% and correction of 
uncompensated respiratory acidosis. I f  the pHi was < 7.35 after achieving 
these targets, or after maximal therapy to achieve the targets, patients in the 
intervention group were given fluid to ensure an adequate cardiac preload and 
then dobutamine at 5 then 10 mcg/kg/h, titrated against pHi. This additional 
therapy was continued until 24 h after entry into the study. Predicted survival 
was calculated from APACHE II scores 2. 
Results Preliminary results of this on-going study: 

pHi pile-pHi gradient Predicted Hospital/30 
0 hr 12 hr 24 hr 0 hr 12 hr 24 hr survival 2 day survival 

7.2 7.26 7.28 0.10 0.09 0.08 52% 40% 
7.2 7.23 7.25 0.03 0.08 0.09 50% 74% 
0.7 0.69 0.63 0.10 0.88 0.83 0.89 <0.05 

Patients who died within 24 hours (2 in each group) were excluded from 
analysis, leaving 15 patients in the control and 19 in the intervention group. 
Conclusions Additional treatment with a view to increasing pHi improved 
survival amongst emergency admissions to the Intensive Care Unit but did not 
actually Increase pHi or decrease the pile-pHi gradient suggesting that the 
improvement was independent of any effect on pHi. 
References 1. Gutierrez G, Palizas F, Doglio G et el. Gastric intramucosal pH as a therapeutic 
index of tissue oxygenation in critically ill patients. Lancet, 1992; 339:195-99. 2. Knaus WA, 
Draper EA, Wagner DP, Zimmenaan JE. APACHE lI: a severity disease classifieatinn system. Crit 
Care Mad, 1985; 13:818-29. 



PREDICTIVE MODEL AT 4 DIFFERENT DAYS FOR INTENSIVE CARE PATIENTS 
A Donalk IV[ Valente, D. Battisfi, V. ~ e l f i ,  L Tanara, A. Montom, T. Ciccoh, 

B. Marini, P. Piem~aoli 
INSTITUTE OF MEDICAL AND SURGICAL E M E R G E N C I E S  

UNIVERSITY O F  ANCONA 

Ob/ectives: The aim of tMs study was to create a mathematical model to predict the outcome 
of intensive care patients, at different times, in particular at the ls~ 5th, 10th and 15th day 
from admission in ICU. 
Methody. We made a retrospective study on 995 patients, admilled in our ICU from the 2nd 
of April 1990 to the 31st of December 1994. In each year patients were subdivided in two 
series with random selection, so that the 1st series contained abeat 2/3 and the 2nd 1/3 of the 
patients. The 1st series of all the years constituted the devdoping data set and the 2nd series 
the validation data set. With data of the 1st series (642 patients), we created the predictive 
model, using stepwise logistic regression (BMDP, USA). Each patient has been evaluated in 
die 1st, 5th, 10th and 15th day, calculating for each lime the Apache II score (for a total of 
1444 records), independent variables were, besides time and Apache II of the time (actual 
Ap.), the equation: actual Ap. - Apache of the previous time/actual Ap. (in the 1st day actual 
Ap. = Apache of the previous time) and the diagnosis at the admission, following Knaus' 
definitions~ assembled in 6 gttmps: respiratory failures, c a r d i ~ t o l y  ~liluses, head 
traanas and politraamas, neurologic pathologies, post-c~native patients, oJaer medical 
pathologies. In the develefxd model aah~omtion was ~ u s i n g  the Hosmer-Lemeshow 
Goodness-of-fit statistic, and d i ~ i m ~ t i o n  was assessed using the area under the ROC 
curve. Model was validated using data collected from the second series (353 patients, 761 
records). Finally on all the patients (2205 records) the model discrimination was compar~ 
to the Apache 1I disclimination in each of the 4 times. 
Results: The predictive model created from file developing data set was: Pr (death) = el~ 
+ e I~ with 'logif ~- -3.713 + 0.1742" actual Ap. + (actual Ap. - Apache of the previous 
lime] actual Ap.)*0.2202 + Bg + Bk, , were these last cxx:flicients are linked to the time and 
to the diagnosis at the admission. Got~ness-of-fit test showed a good cahTaration: X 2 = 
8.589, D.F. = 8, p=0.378. The area under the ROC curve was 0.791. The medal used in the 
validation data set showed also a good eah'bration and ~ a n  ( ~ - o f - f i t  test: 
X 2 --8.4024, D,E = 10, p~.590;  area under the crave 0.783). Finally discrimination of the 
model has increased with time, being area under the ROC CUlVe: 0.756 in the 1st day, 0.801 
in the 5th and 10th day, and 0.835 in the 15th day. The model ~ ' o n  was better 
than the Apache II discliminafien: area in the 1st day was 0.758, in the 5th day 0.784, in the 
10 day 0.755 andin the 15 day 0.773. 
Conclusions: These results show that the model we c ~  has a good predictive cat~ility , 
better than the models in use. Mor~eer the model demonstrated, unlike others, an even 
greater prediclive capability at different limes of stay in ICU. 
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ETHICS IN INTENSIVE CARE UNITS IN GREECE 

Michaloudia G,, Melissaki A., Alexias G., Gogafi C., Kolotoura A., Krimpeni G., 
Pamouktaoglou F, Filias N. 
Intensive Care Unit, Agios Savas Hospital, Athens, Greece 

Objectives: To determine the medical staff's attitude towards various ethical issues 
Methods : Between January 1994 and February 1995,185 anonymous 
questionnaires were sent to 20 Intensive Care Units, all over Greece. 
Results : 107 questionnaires (57,7%) were replied and returned back. Of them 
58,9% were answered by male and 41,1% by female. The doctors replied in the 
following rate :81,2% aged up to 34,80% aged between 3544 and 94,4% aged over 
45. 

36 questions were answered and were divided into 3 main topics, as following: 
1. Admission Criteria: Limited bed availability was the main cause for refusing 
admission in 54,5% of ICU's. 54,5% evaluated each case's viability and only 10,3% 
used some prognostic score system. 21,5% of ICU's accepted all cases and a 
significant percentage (64%) gave in to pressure coming from their colleagues 
(72,7% female and 58,7% male). 
2. Informing the Patient/Relatives: Only 6,5% was willing to tell the whole truth, 
while 39,2% had given selective information.. In the case of iatrogenic incident, 
58,9% withheld it, because either they feared legal implications (34,6%), or lost of 
trust (46,7%). Doctors are asking consent from the patient and/or his family, in 
order to include him/her in research protocols, in a rate of 82,3%, while only 55,1% 
found informed consent necessary for the proposed treatment procedure. 
3. Withdrawal of Therapy/DNR orders/Organ Donation: 80,4% were willing to 
withdraw complex treatment in patients with short life expectancy, except of 
administi'ating intravenous fluids, feeding and analgesics. In 34,6% such a decis~n 
was unanimous, while the percentage of those carrying it out was 69,1% (72,2% 
female, 63,9% male). In case of brain stem death 87,8% (67,3% female, 85,7% 
male) withdrew any life support. 67,3% would like therapy withdrawal to be legally 
established, while only 12,1% would perform euthanasia, if there was substantial 
legal cover. For these cases, relatives' consent was considered to be necessary 
from a percentage of only 11,2%. 83,2% considered organ donation to be a 
necessary proposal, while 10,3% refused to ask the patients' relatives for an organ 
donation, either because they didn't have the psychological strength for it (3,7%), 
or because they doubted the procedures' objectivity (4,7%). 
Note: In Greece, ICU beds are less than 1% from the total number of hospital beds 
available. Only a percentage of 35-50% of these admissions comes from the same 
hospital, with a potentially direct evaluation. Usually an ICU doctor has to be 
informed through the telephone. Finally, employment conditions in Greece are such 
that any changes of the medical and nursing staffare limited. 

PREDICTION OF O U T C O M E  IN INTENSIVE CARE PATIENTS USING 
H E M O D Y N A M I C  A N D  O X Y P H O R E T I C  P A R A M E T E R S  

A. Don,aft, L. Cola, D. AchillL IL Danieli, C Munch, C. Giovanniei, P. Pietropaoli 
INSTITUTE OF MEDICAL AND SURGICAL E M E R G E N C I E S  

UNIVERSITY OF ANCONA 

Objective: The aim of this study was to find a predictive model for short time 
mortality and survive of haemodinamically instable patients, admitted in 1CU. 
Methods: We realized a prospective study on two consecutive series of 83 (47 
survivors and 38 non survivors after 20 days from admission) and 32 patients (19 
survivors and 13 non survivors), respectively. All these patients were monitorized 
with a Swan-Ganz catheter (Abbott Labs., USA). Haemodinamic and oxyphoretic 
parameters were meusured at 7 different times (T): TO (start), T1 (after 12 hours 
from TO, T2 (24 h.), T3 (48 h.), T4 (72 h.), T5 (96 h.) and T6 (120 h.). A total 
number of 401 recorded values of the first patients' series were used to create the 
predictive model for outcome (0 non survivors, 1 survivors). Tire independent 
variables were: 18 baelnodynamic and oxwphoretic parameters, time and the type 
of pathology: medical, surgical or politrauma. Stepwise logistic regression 
(BMDP, USA) was uscd to create the model. Model calibration was assessed 
using the Hosmer-Lemeshow Goodncss-of-fit statistic, and discrimination was 
assessed using the area under the ROC curve. Model was validated using data 
collected from the second series. Finally we evaluated discrinfination of all the 
data of 113 patients in two different periods: from 0 to 24 hours and from 48 to 
120 hours. 

Results: The prcbability of sutv'ive ,after 20 days was Pr (sun4ve) = et~ + e I~ with 
"logif' = -5,106+ (-6.58E-02 SVI) + (-2,76E-03 SVR) + (0,1379 LVSWI) + (0,8933 Hb) 
+(-3,25Eg.)2 VO21) + (9.iF)E-02 O2ER) + (-7,89E-02 SHUNT) + PAT. For medical 
patients PAT=-0.568: for surgical patients PAT=-I.0525 and for politrauma 

PAT = 1.593. Goodness-of-fit test showed a good calibration: Z 2 = 4.267, p=0.832. 
The area under the ROC curve was 0.83 i. The model used in tile validation data 
set, with 199 recorded values, showed also a good calibration and discrimination 

(Goodness-of-fit test: Z 2 =15.65, p=0.111; area under the curve 0.863). Finally 
area under ROC curve was 0.803 in the first 3 times and 0.863 in the last 4 times. 
Conclusions: The mathematical model we found has been validated also in the 
second series and the discrimination capability increases with time. Using this 
model we can evaluate the probability of survive at every, time. Its application at 
different times permits a better evaluation of haemodinamically instable patient 
trend. 

CRITICALLY ILL OBSTETRIC PATIENTS: OUTCOME AND 
PREDICTABILITY UTILIZING THE NEW SIMPLIFIED ACUTE 

PHYSIOLOGY SCORE (SAPS II) IN A 314 BED COMMUNITY HOSPITAL 

Dr. Len Scarpinato, Medical College of  Wisconsin, St. Mary 's  Hospital, 
Milwaukee, WI, USA 

Introduction: 
Critically ill obstetric patients have neither been actively excluded or included in 
the development or validation of ICU scoring systems. Initial reports indicated 
APACHE II scores underestimated actual mortality in University hospital 

�9 1 critically ill obstetric panen t s .  Yet  recent literature with a larger data set 
indicates that APACHE II can overestimate the predicted mortality rate of these 
patients ~. No data exists regarding the SAPS II score in the critically ill obstetric 
population, nor in the community hospital setting. 
Methods: 
Utilizing multiple computer billing surveys as well as hospital service transfer 
records, all 31 critically ill obstetric patients were identified during the period 
10/89-10/94. All available charts were pulled and reviewed for appropriateness 
of inclusion into the data set (N=16). A new simplified acute physiology score 
(SAPS II) was calculated on all (aged 15-39, average age 27) and compared to 19 
nonpregnant female controls (aged 15-49, average age 38.4) seen 12/94 - 2/95 
and 4/95, as well as an all age, non-pregnant female control (average age 57). 
Mortality data were collected. 
Results: 
Average SAPS II score on the 16 obstetric critical care patients was 18 
corresponding to a mortality risk of 3%; actual mortality was 0%. An all age 
nonpregnant female patient control of 33 patients had an average SAPS II score 
of  27 corresponding to a mortality risk of  9%, actual mortality = 3.1%. A 15-49 
year old nonpregnant female control of 19 patients had an average SAPS II score 
of 20.4 corresponding to a mortality risk of 4%, actual mortality was 0%. 
Conclusions__~ 
Obstetrical patients requiring intensive care in our community hospital Med/Surg 
ICU had a better outcome than predicted by the SAPS II score. This overestimate 
of the SAPS II score was similar to same age non-pregnant female controls and 
to the published data on APACHE II in the same population at University 
hospitals. 

1. Koch K A  et at. Abstr. Crit Care M e t  1988; 16:409. 
2. Lewinsohn et al: Crit Care Med 1994;22:1412-1414. 
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8. Heart/Lung Interaction 
DERIVED PULMONARY CAPILLARY PRESSURE AND THE 

LONGITUDINAL DISTRIBUTION OF PULMONARY VASCULAR 
RESISTANCE IN CARDIAC SURGERY PATIENTS 

M. Seyr, C. H6rmann, W. Furtw&ngler, S. Hartlieb, NJH. Mutz 
Clinic of Anesthesiology and General Intensive Care, University of 
Innsbruck, AnichstraSe 35, A-6020 Innsbruck, Austria 

Introduction: The feasibility to assess pulmonary capillary pressure (pcap) 
offers the opportunity to determine the longitudinal distribution of 
pulmonary vascular resistance (PVR). The purpose of this study was to 
measure Pcap and to calculate PVR to determine whether relevant shifts in 
the distribution of PVR could be expected after routine cardiac surgery. 

Methods: The study population consisted of 25 consecutively admitted 
patients after cardiac surgery. Surgical procedures included coronary artery 
bypass graft (CABG) (n=14) and mitral valve replacement (MVR) (n=t 1). 
pcap was estimated by analysis of the pressure decay tracing after 
pulmonary artery occlusion. After estimation of pcap precapillary (Ra) and 
postcapillary resistance (Rv) was calculated. A complete set of 
hemodynamic variables was obtained at 1 hour and at 6 hours after 
operation. 

Results: There were no significant hemodynamic changes during the first 6 
hours after surgery. The MVR group maintained pulmonary hypertension 
and higher levels of Pcap. Ra/Rv, reflecting the longitudinal distribution of 
resistances, remained unchanged. However, Rv predominated Ra during 
the postoperative period in both groups. 
Table: 

PAMP Pcap PVR Pa Rv Ra/Rv 
CABG 
1 h 22.6+_1.7 17.7+_1.4 1.8+_0.11 0.8_+0.06 0.9_+0.06 0.92 
6h 21.3_+0.8 17.4_+0.8 1.5+0.10 0.6+_0.06 0.8_+0.11 1.04 
MVR 
lh  28.5+-1.8 22.4+_1.1 2.7+_0.24 1.2+_0.13 1.5+_0.18 0.93 
6tl 28.9+-1.7 22.4_+1.3 2.7+0.40 1.3_+0.22 1.3+-0.19 1.00 

Conclusion: In our patients the measurement of Pcap demonstrated a 
distribution of PVR to the venous segment after cardiac surgery 
independent of pulmonary hypertension. Thus, effective capillary pressure 
may be more affected in these patients than predicted by PAMP and 
PCWP. The role of vasodilators in cardiac surgery remains to be 
determined. 

INFLUENCE OF THE ACE-INHIBITOR ENALAPRILAT ON 
REGULATORS OF CIRCULATION IN THE CRITICALLY ILL 

J. Boldt MD, M. Heesen MD, G. Hempelmann MD 
Department of Anesthesiology and Intensive Care 
Medicine, University of Giessen, 35392 Giessen, Germany 

Objectives: Evaluation of the influence of long-term 
continuous I.V. administration of the ACE-inhibitor 
enalaprilat on regulators of circulatory homeostasis. 
Methods: t9 trauma and 26 sepsis patients randomly 
received either 0.25 mg/h (group I, n=15) or 0.5 mg/h 
(group 2, n=15) of enalaprilat I.V. or saline solution 
(control, n=15) as placebo for 5 days. Plasma levels of 
endothelin-1 (ET), atrial natriuretic peptide (ANP), 
renin, vasopressin, angiotensin-II, and catecholaMines 
were measured before injection of enalaprilat 
(='baseline' values) and during the next 5 days. 
Results: Except for ET, plasma levels of all vasoactive 
substances exceeded normal range at baseline. 
Angiotensin-II significantly decreased during enala- 
prilat infusion (0.25mg/h: from 53.1• to 22.1• 
pg/ml; 0.50mg/h: 62.1• to 17.9• whereas 
it remained significantly elevated in the untreated 
control patients. Vasopressin increased only in the 
control group (p<0.01) and decreased after 0.50mg/h of 
enalaprilat. ET remained almostunchanged in group 2, 
whereas ET increased significantly in the control 
patients (from 4.9• to 10.t• on the 5th 
day). Catecholamine plasma levels (epinephrine, nor- 
epinephrine) markedly increased in the control group 
(p<0.01), but they did not change significantly 
throughout the study period in both enalaprilat groups. 
Conclusions: Continuous I.V. administration of the 
angiotensin-converting enzyme inhibitor enalaprilat 
beneficially influenced systemic and local vasoactive 
regulators of the circulation, which are normally in- 
creased in the critically ill. Thus patients at risk of 
(micro-) circulatory abnormalities may profit from 
enalaprilat infusion. 

CARDIORESPIRATORY EFFECTS OF A CHANGE FROM 
SUPINE TO TRENDELENBURG POSITION: TIME TAKEN 
TO REACH A STEADY-STATE. 
A. Armaoanidis. E. Dimitriadou, C. Agueli, F.Passam, 
J.Floros, Ch. Roussos. 
Department of Intensive Care, Medical School of Athens 
University, Evangelismos Hospital. 

Objectives: To determine the time taken for hemodynamic 
and gas exchange variables to a reach stady-state after a 
change from supine to Trendelenburg position (TrP). 
Methods: We prospectively studied 8 adult patients with 

severe sepsis or septic shock requiring hemodynamic 
monitoring. Usual cardiorespiratory parameters were measured 
at baseline, 15 min after the patient was placed in a TrP and 
again 15 min after the return to a supine position. A fiberoptic 
pulmonary artery catheter (SvO~ Oximetrix, Abbott) allowing 
continuous SvO 2 monitoring wa~used. During the protocol we 
also continuously measured SaO~ by pulse oximetry and VCO~ 
and VO 2 by monitoring partial concentration of O2and CO 2 ir~ 
inspiratory and expiratory gases (DELTATRAC metabolic 
monitor, DATEX). Therefore, we were able to monitor cardiac 
output variations by dividing VO~ with arteriovenous difference 
according to the Fick equation (CO-Fick). 
Results: No significant difference in hemodynamic status was 

observed 15 min after the patients were placed in TrP. Despite 
the fact that no significant change was observed in CO and 
VO~ estimated by thermodilution, CO-Fick had a tendency to 
dedrease continuously in TrP and then to return to its initial 
value when patients regained supine position. Respiratory gas 
analysis showed a small but persistent continuous increase in 
VCO 2 without a similar trend in VO 2 values. 
Conclusions: We conclude that no significant hemodynamic 

effect was detected in our patients after 15 min in TrP. 
Evaluation of VO 2 from respiratory gases analysis after a 
change in body's position should be interpreted with caution, 
since the patient may not yet have reached a stady-state after 
15 rain. Since VO 2 did not change, VCO~ increase was 
probably due to position related changes in-pulmonary gas 
exchange and not to a change in patient's metabolic status. 

USEFULNESS OF SvO 2 MONITORING DURING 
WEANING TRIALS. 
A. Armaganidis , F.Brtjnet , M.Bassioti , Th.Vassilako- 
poulos*, J.F.Dhainaut ~, Ch.Roussos*. 
Department of Intensive Care, Medical School of Athens 
University, Evangelismos Hospital, Greece (*) and Service de 
Reanimation, CHU Cochin-Port Royal, Paris V, France (#). 

Objectives: To determine whether changes in SvO 2 and/or 
other hemodynamic parameters during weaning trials could be 
used to predict successful weaning. Methods: We 
prospectively studied 10 adult patients with a history or clinical 
evidence of cardiovascular dysfunction, who were unable to 
tolerate spontaneous breathing (SB) for 3 hours. For all these 
patients right heart catheterisation was considered necessary 
in order to detect hemodynamic alterations during weaning. A 
fiberoptic pulmonary artery catheter (SvO 20ximetrix, Abbott) 
allowing continuous SvO 2 monitoring was 5sod. Hemodynamic 
status was evaluated ~t baseline and after one hour of 
spontaneous breathing through a T-piece. Patients were 
assigned to one of two groups depending on whether they 
tolerated SB for 3 hours. Data were analysed by analysis of 
variance and unpaired Student's t-test We also used multiple 
linear regression analysis to determine which hemodynamic 
variables were correlated with the magnitude of SvO~ change 
and multiple discriminant analysis to determine if aSy of the 
above variables were associated with toleration of SB for 3 
hours and/or successful weaning (S-W). 
Results: There was a statistically significant change in SvO 2 
and PAOP only in patients unable to tolerate SB for 3 hours. 
SB for 3 hrs SvO 2 change S-W SvO 2 change 

YES 67.8= > 69.4 YES 65.3- > 64.0 
NO 65.0= > 51.2 (p<0.05) NO 68.0= > 54.7 

Multiple discriminant analysis revealed that only the change in 
SvO 2 was a significant discriminator between patients who 
tolerated SB for 3 hours and those who did not. 
Conclusions: We conlude that in contrast to other 
hemodynamic variables, SvO~ change during weaning could be 
useful in predicting which-patients could be successfully 
weaned. 



LACK OF INTERDEPENDENCE OF RESPIRATORY A N D  
C A R D I O V A S C U L A R  C H A N G E S  I N D U C E D  BY DEAD 
SPACE L O A D I N G  A N D  3% CO2 I N H A L A T I O N  DURING 
EXERCISE 
N.C. Syabbalo, T. Zintel, R. Clemens,  C. G. Gallager 
P u l m o n a r y  M e d i c i n e ,  U n i v e r s i t y  of  S a s k a t c h e w a n ,  
Saskatoon, Canada  

Objectives: The vent i la tory and the cardiovascular responses  
due to sys temic  hypercapnia  and hypoxia  are in terdependent  
(J Physiol  1995; 78." 696-701). We tested the hypothes is  that  
the vent i la tory  s t imula t ion  by  dead space (VD) loading and 
3% CO2 i n h a l a t i o n  is a c c o m p a n i e d  by  a p r o p o r t i o n a t e  
cardiovascular  change. 
Methods:  Six hea l thy  subjects, mean  age, 25 year, pe r formed 
three incrementa l  exercise tests in a r andomized  order: 1) 
insp i r ing  air w i t h o u t  VD (air control, AC); 2) inspi r ing  air 
wi th  VD of 920 ml (AVD); 3) inspir ing 3% CO2; 21% oxygen, 
balance ni trogen.  The venti latory responses  were  examined 
at matched  hear t  rate (HR) equivalent  to 90% peak HR. 
Results: Venti lat ion (VI) w a s  significantly greater (p<0.0001) 
dur ing  the AVD and  CO2 tests than dur ing  the AC test at the 

same  w o r k  rates. End-t idal  CO2 (PETCO2) and  est imated 
arterial CO2 (PaCO2) were  significantly greater  (p<0.01) at 
150 W and  200 W. Oxygen  saturat ion was  significantly lower  
(p<0.05) d u r i n g  the AVD test than  du r i ng  the AC and 3% 
CO2 exerdse.  At  ma tched  HRequ iva l en t  to 90% peak HR, VI 

was  significantly greater  (p<0.01) du r ing  the AVD and 3% 
CO2 tests than du r ing  the AC exerdse  (123 l, 121 l, and 91/). 

Conclusion:  We conclude that the increase in XrI and  PETCO2 

due  to VD loading  and  3% CO2 inhalat ion is not  associated 

wi th  an  acceleration in HR. 
Sup.ported by  MRC (Canada). 
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EVI~ECTIVENESS OF THROMBOLYSIS IS ASSOCIATED WITH AN INCREASE 
OF THIO BARBITURIC ACID REACTIVE SUBSTANCES (TBARS) IN 
PERIPHERAL BLOOD OF PATIENTS WITH ACUTE MYOCARDIAL 
INFARCTION (AMI). 
P. Martinez Gamin, JC. Redriguez Yaflez, J. Gil Cebrian, R. Diaz-Alarsi, MJ. Huei'tos 
Ranehal and MA. Ruiz-CabeUo. 
Intensive Care Unit. School of Medicine Cadiz. Puerto Real (Cadiz) University 
Hospital, Carretera Nacional IV.KIn 665. Spain. 
Objeetlve: The production of large amounts of oxygen radicals from the onset of 
~ e n  may be responsible, st least in part, for peroxidative damage to myocardial 
tissue. The aim of this study was to evaluate the time dependence of plasma TBARS 
in patients with AM] receiving Thrombolytie Therapy (TT). 
Patients and M~hods: Filiy eight patients admitted in ICU (46 men and 12 women; 
mean age 50.6 4- 16.02 years) rec~ving systemic TT for possible AM] were ~died. 
All patients received recorabinant haman Tissue-type plasminogen Activator (r- 
tPA). The mean time fi'om the onset of symptoms and the be~nning of TT was 3.01 
4- 2.13 hours. Peripheral veao~s blood samples were obtained fi'om each patient before 
and serially after TT (0, 3, 6 and 9 hours). TBARS levels woe determined by using 
a spectrophotometrie technique. Rq~r fusion was identified by the timing of ereatine 
phosphate kkmse (CPK) peak (<15 hours). 
Results: AMI was 
confirmed in 46 
patients, 29 A B C 
repeffused (Group 
A) and 17 ~(0) 1.81• 1.8~-0.g3 0.99-~0.5 l 

nonreperfused  t(3h) 1.66~1.1 1.23.<-0,56 0.~.66 
(Group B). 12 
patients were Angor t(6h) 1.7:~1.07 L46e0 .52  L08eO.95 

(Ofollp C). t(9h) 1.g~l.0g L37~-0.52 1.08~0.95 
Table I list the 
variation of plasma 
eoneenlrations of TBARS (mean 4- sd) in groups (A,B, and C) as a function of time 
from the beginning of Tr. Co,arisen oftbe 0 time cuncentzatiens reveal a difference 
p<O.01 between group AMI (A and B) versus group C. The between-groups (A-C) 
comparison showed significant differences (p<~).05) at 3,6 and 9 hours fi-om de 
begin~g of'IT. Comparison ofthe 3,6 and 9 hours eonocnlratiens did not reveafl any 
difference beCween n ~  (group B) and angor (group C). 
Condmien: We have observed a maintenance of high level of TBARS in reperfused 
patients enly. These results suggest that the increase of TBARS levels may be due to 
phospholipid derangament of reperfused myocytes. 

THIO BARBITURIC ACID REACTIVE SUBSTANCES (TBARS) VALUE IN 
PERIPHERAL BLOOD OF PATIENS WITH ACUTE MYOCARDIAL 
INFARCTION (AMI) AT THE TIME OF THE ICU ADMISSION. 
JC. Rodrigucz Yaflez , P. Martinez Garcia, J. Gil Cebfian, M.T. Huertos, R. Diaz- 
Alersi, MA. Ruiz CabeUo and ML. Pardo de Dordebun. 
Intensive Care Unit. School of Medicine Cadiz. Puerto Real University Hospital. 
Carretera Nacional IV.Km 665. Spain. 
Objective: To detemline if TBARS levels may be an early index reflecting 
peroxidative damage in AMI patients. 
Patients and Methods: By using a spectrophotometric teclmiqtm, based on a 
modificatien oftbe BUEGE and AUST method, TBARS levels ware determined in 51 
healthy subjects (group I) , 43 patients with several risk factors of ischaemic 
cardiopathy (group IF) and 99 ICU patients with possible AIM (87 were confirmed 
AMI (group mA) and 12 were Angor (group IIIB)). Peripheral blood was obtained at 
the time of the ICU admission in the group I11. Electrecardiographic data and 
eehocardiographic wall motion were used to identify AMI location (anterior, 
inferoposterinr and indeterminate). Statistical analysis was made with a standard 
statistical package (RSIGMA, Horus Hardware). 
Results: Age ( ~ ' 4 -  sd) in I, II, IlIA and mB groups were 28.5.4- 9.69, 64.76 4- 9.64, 
64.48 4- 10.68, 60.25 4- 9.75 years 
respectively. AMI location were 41 
anterior, 42 inferoposterinr and 4 
indeterminate. Time (mean + sd ) 
passe d from the onset of AIM's ............... I ............ { ................................................ T ...... i:!:ii:::i:i:i::::i:::::iI:::i::i:i:i:::i!:iiii" 
sd) in I, II, IIIA and IIIB groups 
were 0.88 4- 0.28, 0.8 4- 0.4, 1.77 
4- 0,92, 0.99 4- 0.51 nmol]litar of 
plasma, respectively. We found a , .  2. , h 4, s, , h 
statistically significative increase of ' IX~E/Ea.EE X~* 
TBARS levels (p< 0.001) only in 
pstients with con/tuned AMI (group 
ILIA) . No differences were found 
between the rest of the groups. 
The figure shows the relationship between the TBARS values and the time from the 
onset of the AIM's symptoms. 
Conclusion: We have found that in AM/patients the TBARS levels can be used as 
an early index reflecting peroxidative damage occurring to ischemie tissues. 

Perioperative risk in patients with ischemic heart 
disease. The protective role of diltiazem. 

LG. Hatziantoniou, P. Tassiopoulos, C. Fakiolas, 
! G. Foussas~ M. Lycourinas 

Departments of Cardiology and Urology. 
Tzanio Hospital - Piraeus~ Greece 

Perioperatlve morbidity and mortality are mainly of 
cardiac origin, part icular ly among elderly patients 
(Pts) ~ith ischemic heart disease. We performed a 
randomized t r i a l ,  in order to investigate the possible 
protective ac t iv i ty  of diltiazem (D). 

Methods: 58 Pts (aged ZO• with a history of 
coronary insufficiency we re  subjected to major 
urological operations. They were randomized to two 
groups: Group I (29 Pts) - p:ithout D and Group I I  (29 
Pts) - D ~as administered 0.15 mg/kg IV bolus 12 hours 
pr ior to anesthesia and 0.15 mg/kg/h upon the end of 
operation and for at least 12 hours post-operatively. 
IV was substituted by oval administration of 2x120 mg 
start ing the next day and for the rest of hospital 
stay. All Pts underwent dai ly c l in ica l ,  electro- 
cardiographic and laboratory (CK-MB) control. 

Results: Are shown in the following table: 
New ST-segment T-wave CK-MB>30 

Group Angina Q-wave depression inversion U/tO0 ml 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 4 0 5 3 2 
I I  2 0 1 I 1 

Total ly, ischemic manifestations were registered in 
14 Group I (48.3~) vs 5 Group I I  (17.2~) Pts [p<O.05]. 

Conclusions: In ma~or urological surgery, 
myocardial ischemia frequently worsens. Use of 
diltiazem seems to exert a protective effect during 
the time of operation and the post-operative period 
among elderly patiants ~ith coronary insufficiency. 
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H e a r t - l u n g  in t erac t ions  a n d  cardiac  assist  d e v i c e  p e r f o r m a n c e  

E R . W a l d e n b e r g e r  MD, PhD~ W.F lameng  MD, PhD*,  W.Koner tz  MD, 
P h D  ~ ~ Dept .  of  Card iac  Surgery, Chari t6,  Berlin,  Germany .  * Dept .  of  Car- 
diac Surgery, Ka tho l ieke  Universi tei t  Leuven  Belg ium 

Interact ions  be tween  the hea r t - lung  unit  and  a card iac  assist device are the 
crucial issues for  successful ou tcome  of pat ients  u n d e r  mechanica l  circula- 
tory  support .  Several  factors have been  indicated and  we can  diffrent iate  be- 
tween ana tomica l  a n d  h e m o d y n a m i c  interactions.  Especia l ly  r ight  hear t  fail- 
ure  and  p u l m o n a r y  hyper tens ion  have  been  p roven  to limit left vent r icutar  
assist device (LVAD)  per formance .  

In o rder  to s tudy the effects of r ight  hear t  fai lure ( R H F )  and  p u l m o n a r y  
hyper tens ion  (PHT)  on mechanica l  c i rcula tory  support ,  we designed an ex- 
per imenta l  s tudy in dogs and  combined  in six groups  left hea r t  failure 
(LHF)  and  R H F  and  PHT, respectively. In the control  g roup  we induced  
L H F  with subsequen t  occlusions of L A D  and  C X  fol lowed by  reperfusion:  
In the next  g roup  we suppor t ed  with an  L V A D  dur ing  90 minutes  s tar t ing 
5 minutes  af ter  C X  occlusion (group If). In the next  g roup  we added  r ight  
ventr icular  ischemia by occluding the R C A  s imul taneously  to the CX 
(group III). These bo th  groups  we repea ted  only with pre-exist ing acute  
P H T  induced  by the injection of  1O0 Fm glass beads  (groups  VI and  V). A 
last  g roup  was similar to g roup  V ( L H F  and  R H F  and  PHT) ,  but  ins tead of 
a LVAD,  we used B V A D  support .  

In I and  V no  an imal  survived the second perfus ion per iod  (4 hours) .  In II 
and  III (no PHT) ,  all dogs survived in stable conditions.  In IV (LVF, PHT) ,  
60 % survived,  the r ema inde r  died of incomple te  recovery. In VI  with 
BVAD,  only 40 % survived. In III and  V, dur ing occlusion of the R C A ,  the 
r ight  ventricle s topped  cont rac t ing  and  r ight  atrial  pressure  and  m e a n  pul- 
m o n a r y  pressure  equalized.  This lead to a significant d rop  in inflow on the 
left hear t  side, which still p rovided  sufficient L V A D  p e r f o r m a n c e  in case of 
absent  P H T  (III) and  lead to dea th  due to " low L V A D  ou tpu t "  syndrome  
in V. This " low L V A D  ou tpu t "  snydrome  could  be  par t ly  ove rcome  by  
B V A D  support .  

We conclude  tha t  hear t - lung  interact ions play a ma jo r  role in L V A D  per- 
formance.  By opt imizing the per iopera t ive  m a n a g e m e n t ,  they all can  be  
overcome,  except  the occurrence  of a lveolar  l eakage  syndrome.  

SIMPLIFIED ASSESSMENT OF TRANSMURAL PULMONARY 
ARTERY OCCLUSION PRESSURE DURING PEEP VENTILATION. 

1L Teboul,  N Anguel ,  G Bernardin, T Boulain, A Mercat, C Richard. 
Medical ICUs (Le Kremlin-Bic~.tre, Nice, Orl6ans), FRANCE. 

Obiectives : We propose a new approach of  t ransmural  pu lmtmary  artery 
occlusion pressure (PAOPtm), in presence ef PEEP, from the folluwing 
hypothesis  : if respiratory swings of PAOP are compared  to those of 
alveolar pressure (APalv = plateau pressure - total PEEP), an index of 
t ransmiss ion of a i rway  pressures  to pu lmonary  vessels is obtained 
(i T = APAOP/APalv).  The value of the product  of IT by PEEP can be 
substracted from end-expiratery PAOP (PAOPee) to obtain a calculated 
PAOPtm (PAOPtrnc). 
Thus PAOFtmc = PAOPee - (APAOP/APalv x PEEP). 
M e t h o d s  : We tested this hypothesis  in 67 patients by compar ing  
PAOPee, PAOPtmc, and PAOPnadir  obtained within the first 3 seconds 
after disconnection from the ventilator, value of reference of PAOPtm in 
absence of intrinsic PEEP (PEEPi). 
At ZEEP, PEEPi was absent  in 38 patients (group A) but present in 
29 others (group B). Patients were studied under  the PEEP level chosen 
by the at tending physician-(Gr A : 11 +_ 2 ; Gr B : 11 _+ 3 cmH20 ). 
Results : 
l. Gr A : PAOPee (12 _+ 6 mmHg)  differed (p < 10 -3) from PAOPnadir  (8 • 
6 mmHg)  and PAOPtmc (8 _+ 6 mraHg).  Gr B : PAOPee, PAOPnadir ,  
PAOPtmc differed between themselves (14 "2- 6, 12 + 6, 10 + 6 m m H g  
respect ively) .  
2. Good correlatkm (r - (I.99) and agreement between PAOPnadir  and 
PAOPtm were found in Gr A, while there was no agreement  in Gr B 
(Bland and Altman analysis). 
3. Lung compliance (V T/bPah , )  correlated well with I T in both groups 
(r - 0.92), suggest ing that our  hypt)thesis was strtmg even in patients 
with PEEPi. 
Conclusions : PAOPtm under  PEEP ventilation can be obtained, even in 
patients with PEEPi, from parameters easily measured at the bedside. 

THE TOTAL ANTIOXIDANT STATUS AND LIPOFUCSIN IN PATIENTS UNDERGOING 
CORONARY ARTERY BYPASS GRAFTING (CABG) 
JCW van Zwienen, PJA van der Starre, WT van Rooyen-Butijn, MMP Haalebos, K Miedema, C1 
van der Linden, Th. Hendriks, SJ van Leeuwen, H.IG Bile, F Zijlstra, CJA noelman. 
Departments of Cardiothoracic Surgery, Cardiothoracic Anesthesia and Clinical Chemistry. Hospital 
De Weezenlanden, Zwolle. 
Departments of Intensive Care and Surgery. University Hospital Nijmegen, The Netherlands. 

Introduction: Cardiopulmonary Bypass (CPB) may cause ischemia in several organ systems like the 
heart, brain and kidneys. Reactive oxygen species (ROS) are formed by subsequent reperfusion and 
stimulation of neutrophils by CPB. ROS are harmful to biological systems e.g. cellular membranes, 
enzymes~ DNA. Many natural antioxidant systems protect against the effect of ROS. In patients 
undergoing CABG we evaluated the production of ROS by total plasma antioxidant status (TAS) and 
lipid peroxidation measured by lipofuscin fLIP). 

Methods: TAS (RANDOX, UK) and concentrations ofLlP (Tsuchida et al.) were measured in 16 
consecutive patients undergoing CABG. All the patients had a normal serum creatinine clearance 
(>50 ml/min). Serum samples were obtained A) before operation, B) after removal of the aortic 
crossclamp, C) at admission to the ICU, D) 4 hours after operation, E) 22 hours after operation. 

Results: TAS was significantly decreased after removal of the aortic crosselamp ( B, C and D lower 
than A), followed by a subsequent significant increase of LIP ( C and D higher than B). 
The levels of TAS and LIP returned to baseline 22 hours after operation. 

L IP  TAS 
030 " " .1 3 

o 25 L I P  

o eo o 

i '  , 1 . o  

- 0 . 9  

211 ...... 
IA B C O 

' J , , l L 

PLASMA LEVSLS OF TAS AND LIP IN PATIENTS UNDERGOING CABG 
* p>0.~)7. 0 p>0 0(~6 (Sgn. Rank test) 

Conclusion: TAS and LIP showed significant changes, indicating the production of ROS in patients 
undergoing CABG. Further studies need to elucidate the relation between the observed ROS and 
postoperative morbidity in patients undergoing cardiac surgery. 

INTRATHORACIC FLUIDS VOLUMES AND HEMODYNAMIC EFFECTS 
DURING PRESSURE CONTROLLED INVERSE RATIO VENTILATION 

IN PATIENTS WITH POOR LEFT VENTRICULAR FUNCTION 

R.Ceriani,L.Salvi,C.Solinas,G.Juliano,M.Mazzoni,S.Salis,G.Susini. 
Dept.of Anesth and ICU Cantro Cardiologico Monzino, IRCCS, Milan,Italy 

Objectives: Evaluate the influence of pressure controlled inverse ratio 
ventilation (PCIRV) on intrathoracic fluids volumes and hemodynamic 
parameters in cardiac surgery patients with poor left ventricle function. 
Methods: 10 patients with preoperative LVEF<40% undergoing coronary 
artery bypass grafting were studied. After surgery, a 3F femoral artery catheter 
was inserted and connoted to a fiberoptic monitoring system (COLD Z-02t; 
Pulsion Medizintechnik, Germany); this allows, with a double-indicator 
dilution technique, the calculation of cardiac index (CI,L/min/m2), 
intrathoracic bood volume (ITBV,ml/m2), pulmonary blood volume 
(PBV,ml/m2) and extravascular lung water (EVLW,ml/Kg). With a 7F 
pulmonary artery catheter, wedge (W,nunHg) and central venous pressure 
(CVP,mmHg) were measured, while 02 extraction ratio (O2ExR,%) and 
oxygen delivery (DO2,mL/min/M2) was calculed. Peak inspiratory pressure 
(Pawp,cmH20) and mean airway pressure (Mawp,cmH20) were measured 
with a Varflex flow transducer (Bicore,Sensormedics,US). The patients were 
studied after 60 minutes (TO) of volume controlled standard ratio ventilation 
(VC), and after 60 minutes (TI) of stabilisation period of PCIRV (67% 
inspiratory time, 0 % pause). Vt,Ve and total PEEP were held constant in every 
mode of ventilation. 

CI 1TBV P B V  E V L W  DO2 
TO 2.2_+0.1 792+52 159+_17 6.4+_07 346+_20 
T1 2.0+_0.1 754+_49 152+_12 5.7_+0.7 330+_19 

O2ExR W CVP Pawp Mawp 
TO 32_+2 6.4+_0.7 5.6_+0.7 22.9_+0.9 9.8+_0.5 
T1 3 5 + _ 1  9.0+_0.6* 7.6_+0.6* 17.9_+0.6" 14.1+_0.4" 
*'p < 0,05 versus TO 
Conclusions: These data show that PCIRV 2:1 is a safe ventilatory support 
also in cardiac patients with impaired ventricular function, and monitoring of 
ITBV is more reliable to measure and optimise circulatory volume status, than 
W and CVP. 



CENTRAL AND MIXED VENOUS OXYGEN SATURATION 
(ScvO2 ,SvO2) CORRELATION IS NOT AFFECTED BY THE 
LEFT VENTRICULAR STROKE WORK INDEX (LVSWl) 
C.Ledeki-,G.Rldisis,S.KarotzaI,C.Micheilidis,M.Agioutantb, 
G.Beltapaulos. 
"Agioi Aneegymi" Cancer Hospital of Kifisia ICU and let IKA 
Hospital -let Dept. of Internal Medicine 

Objeolivee:To evaluate the influence of LVSWl on the well 
known correlation of Sr and SvO2. 
Paw eight patients (12 melee end 16 
females) were included in this study regerdlen of the ICU 
~h"niseion couse. 
All p a i n t s  were , ' ~ t h e t a ~  with e fiboroptir pulmonary 
artery catheter connected with an Oxymetfir (R)~ SO2/CO 
Abbot computer.For any pulmonary artery catheter insertion, 
two pain= of Sr and SvO2 were obtained, one dudng 
inserlion and one during taking the catheter out. For any pair 
obtained, we eleo collected the deta concemig with the pedient's 
hemodynamir and oxygenation end we calculated the LVSWI. 
Resultl:$epereting the patients into three groups (group I: 
patients with low LVSWI value [<30 gm.m/m2/B], @reup II : 
patiente with intermidiede LVSW1 value [ > 30 and < 50 
@m.m/m2/B] and group II1: patients with high LVSWI value [> 50' 
gm.rn/m2/Bl) ,we studied the Sr and SvO2 carrokdion. 
Group I,II and III SwO2 and SvO2 carrelafion equations and 
coefficients were h SvO2=1g.152+0.S87-ScvO2 r=0.g2 
(p<0.001), I1:SvO2=1.g33+0.g50-ScvO2 r=0.94 (p<0.001), 
II1:SvO2=-g.01g+1.117.SevO2 r=0.87 (p<0.001). The slope of 
the group I regression line wee significantly lower compared with 
the group U end IlL 
Coedulion:Thece results suggest that the influence of LVS',AQ 
on the ScvO2 end SvO2 correlation is negligible. 

EFFECTS OF OXYGEN THERAPY ON OXYGEN 
DELIVERY IN PATIENS 

WITH SEVERE CHRONIC OBSTRUCTIVE LUNG 
DISEASE (COPD) 

Patakas D., Mawofddis E., Zampoulis C., 
Georgopoulos D., Andreadis D., Argvropoulou P. 
Respiratory Failure Unit, Dept lnt Medicine, Univ. 

Thess~oniki, Greece 
Objectives: In 12 COPD patients the effects of 02 beabnent 
(31% 02 for 1 h) on oxygen delivery (DO2) were investigated 
with a right heart catheterization (thermodilusion Swan Ganz 
catheter) and measurements of pulmonaP,j hemodynamics. 
Results: In the 6 (Group I) most severely hypoxemic (PaOz 
38.8+_5.2, PrO2 26.1:L4.3 mm Pig} cardiac index (CI) did not 
change during O2 t~eatment and DO2 increased (from 660+._214 
to 897+_254 ml/min, p<0.05). In 6 (Group II) less hypoxemic 
patients (PaO2 51.2i~9.3, PrO2 37.2_+5.9 mm Hg) the DOz did 
not change, because the CI was decreased (from 5+1.1 to 
3.6+1 l/rnin/rn 2, p<O.05). Breathing room air CI and mPAP 
were not significant different between groups, but DO2 was 
lower and catecholamines (norepinephrine-NE, epinephrine-E) 
were significantly (p<O.05) higher in Group I. 
Conclusion: Breathing room air, the less hypoxemic patients 
had a rather satidactory DO2 and tissue oxygenation (PRO2) 
because they had properly adapted their CI. The absence of 
this mechanism (right heart impairement ?) in the hypoxemic 
patients, in spite of higher blood NE and E, was responsible for 
the poor DO2 and PRO2. 

INHALED NITRIC OXIDE iNS) REDUCES PULMONARY ARTERY 
PRESSURE AFTER PULMONARY MICROEMBOLISM IN PIGLETS 

B.W. B6tti.qer MD, J. Motsch MD, U. Mieck MD, J. D6rsam* MD, 
H. BOhrsr MD, E. Martin MD 

Departments of Anaesthesiotogy and *Urology, 
University of Heidelberg, Heidetberg, Germany 

Objectives: Acute massive pulmonary embolism (PE) increases pulmona- 
ry artery pressure (PAP) and dght ventdcular aftedoad, which may lead to 
dght ventdcular failure. Inhaled nitdc oxide (NO) selectively dilates pul- 
monary vessels. Thus, inhaled NO may be of potential therapeutic value in 
the management of the acute phase of PE. 
Methods: Following institutional approval, ten piglets (body weight 17+2 
kg) were anaesthetised (midazolam/piritramide) and ventilated using a 
modified Servo ventilator (Siemens Elema, Sweden; FiO 2 0.3). The follow- 
ing variables were obtained: systolic PAP (SPAP), mean PAP (MPAP), 
diastolic PAP (DPAP), mean artedal pressure (MAP), central venous pres- 
sure (CVP), pulmonary capillary wedge pressure (PCWP), cardiac output 
(CO), and artedal (PaO2) and mixed venous (PvO2) oxygen saturation. 
Pulmonary vascular resistance (PVR) was calculated. To induce PE, 300 
pm microspheres (Sephadex G50 coarse, Pharmacia Biotech, Freiburg, 
Germany) were injected in an amount sufficient to increase MPAP to 45 
mmHg initially. 45 rain after embolisation when haemodynamics were in a 
steady state (Control 1), inhaled NO was administered. Further measure- 
ments were taken 5 min after 40 ppm NO (NO 40), 5 min after 80 ppm NO 
(NO 80), and 10 min after discontinuation of NO administration (Control 2). 
Results: The administration of inhaled NO resulted in a significant decrea- 
se in SPAP, MPAP, and PVR. The cessation of NO inhalation led to a 
complete return to pretreatment control values (Table). CO, MAP, CVP, 
PCWP, PaO?, and Pv~ remained unchan NO administration. 

Table Control 1, NO 40 NO 80 Control 2 
SPAP [mrnHg] 44.5+2.2 39.9-+2.4* 38.9-~-_1.9" 43.7+_2.3 
MPAP [mmHg] 32.9-+1.3 29.8+-1.3" 29.0!-_1.4" 32.7+-1.2 
DPAP [mmHg] 23.6_+1.7 21.9~0.9 21.4_+1.2 24.7_+1.5 
PVR [dyn*sec/cmS] 603_+59 521_+44 486_+52* 584+_48 

*p<0.05 vs. Control l/Control 2 (ANOVA and t-test) Data are mean+SEM 
Conclusion: Inhaled nitric oxide selectively decreases SPAP, MPAP, and 
PVR without influencing systemic haemodynamics after experimentally in- 
duced PE in piglets, The beneficial effects of inhaled NO might be clini- 
cally relevant in patients suffering from acute life-threatening PE. 
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~L!NICAL EXPERIENCE WITH ACTILYSE IN PATIENTS WITH 
TRAUMA COMPLICATEO 8Y PULMONARY EMBOLISM~ 
M. Malinowska MD. L. Malinowsks MD, A. Sisrni~tkewski MD 
S. Czaban MD ~W. Modrzejewki MDw Debrzyckiw 
Dept.af Anesthesiology end Intensive Care,w 
Cardiology,Medical Academy of 8ia~ystok,Poland 

Objectivss:Evsluate the yield of recombinant tissue plas- 
minogen activater(rt-PA, Actiiyse ~ 9oehringer Ingelheim) 
as a thrombolytic agent ie pulmonary embolism ie .kr~auma 
patients. 
Methods: In 1994 five patients with diagnosed pulmonary 
embolism(blood gases, chest X-ray, echocardiography, per- 
lesion lung scans) were given 100rag of ActiJ.yse as ~ 
2hrs infusion, followed by heparin~single 5000j. ihjac- 
tion snd iefusion ie doses 300-400j./kg/day).The effecti- 
veness of rt-Pg thrembo].ytic sctier~ was svaluated im 
3.24. hrs(blood gases) amd on the third dayafter t~eat- 
,ment(~chocardiography and lung scan). 
Results: Three hrs after Actilyse was given we observed 
significant clinical imprevemeet,confirmed by elevation 
of PaO 2 and SaO 2 in dlood.Echocardiegr~m on the third 
day showed regression of pulmonary hypertension and lung 
scans showed 45% improvement in total lung perfusien. 
Except slight bleeding from the site of injection nc~ 
more thromboiytic complicatioos were observed. 
Conclusiens: Actilyse used in five hrauma patients 
with pulmonary embol.ism was a very effsctive and safe 
thrombolytic agerlt, inducing rapid and evident clinical 
improvement. 
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EFFICACY AND SAFETY OF ENOXAPARIN VERSUS DALTEPARIN IN 

THE PREVENTION OF THROMBOEMBOLISM (TEl IN INTENSIVE 

CARE UNIT (ICU) PATIENTS 

0. Takkunen, MD, A. Alasp~ MD, P. Heinonen MD, 

I. Jousela MD, E. Tiula MD. Dept. of AnaesthesJa/ICU, 

Helsinki Unlv, Central Hospital, FINL00290 Nelsin~i, 

Finland 

Objectives: Determine the incidence of TE in ICU 

patients (pts) and to find out, if there are 
dJfferencies in the antlthrombotJc efficacy, 

tolerabllJty and bleeding between two low molecular 

weight (LMW) heparlns, dalteparin and enoxaparln. 

Methods: 66 adult pts were randomized to receive either 

dalteparJn 5000 IU sc. (32 pts) or enoxaparin 40 mg sc. 

(34 pts) once a day. Pts were examined daily for TE for 

seven days clinically, by chest X-ray and by above-knee 
ultra sound assessment using vein compression. 

Activated clotting time (ACT), anti-Xa-activity, and 

local tolerance of sc. medication were examined daily. 

Results: The groups were comparable according to 

demographic data, indication for ICU admittance and 

risk factors for TE~ ACT- and anti-Xa-levels, thrombo- 
plastJn time, activated prothrombin time and platelet 

count were comparable before TE-prophylaxis. Two 

positive ultra sonography findings were made, one in 

each group. Findings were confirmed with phlebography, 

No signs of pulmonary embolism were found. The 

incidence of TE was 3 % J~ both groups. Comparable ACT- 

and anti-Xa-levels were achieved with the doses of 

enoxaparin and dalteparin used. Few minor haematomas 

at the sc. injection site were found, two of them 

oceured in dalteparin pts and four in enoxaparin pts 

(NS), Liver enzymes did not differ between the groups. 
Conclusions: Both LMW sc. heparJns, enoxaparin and 

dalteparin caused similar increases in ACT- and anti- 

Xa-levels, and were as efficient to prevent TE in ICU 

pts. The occurenee of haematomas at injection site and 

effect on liver enzymes were similar with both drugs. 

HEMODYNAMIC EFFECTS OF HIGH FREQUENCY JET VENTILATION 
SYNCHRONIZED WITH ECG (SyncHFJV) IN POST-OPERATIVE CARDIAC 
PATIENTS. 
J-A. Romand,  T. Bichel, PM.Suter, MR: Pinsky 
Division of Surgical ICU, Geneva University Hospital, CH 1211 Geneva 14. 

Intermittent positive pressure ventilation (1PPV) by increasing pleural pressure, 
decreases the pressure gradients for systemic venous return and left ventricular 
(LV) ejection. We have previously shown that when inspiration is synchronized 
with systole using SyncHFJV in patients with severe cardiomyopathy, that cardiac 
output (CO) was increased relative to both IPPV and non-synchronized HFJV (1). 
However, it is not known if similar effects could be realized in ventilator- 
dependent patients with lesser degrees of LV dysfunction and fluid overload. We 
thus compared syncI-IFJV to IPPV in stable patients following coronary artery 
bypas grafting. Methods: 13 normothermic who were stable (< 20 % variance/h.) 
were studied following admission to the SICU. Heart rate (HR), mean arterial 
(Pa), pulmonary artery occlusion pressure(Ppao), CO by continuous 
thermodilutiun (Vigilance, Baxter, USA), mixed venous saturation (SVOz) and 
arterial blood gases (ABG) were measured after 30 rain. of each step. IPPV was 
SIMV adjusted for a rate, tidal volume and F i t2  to insure both normal ABG and a 
peak airway pressure < 35 cm H,O. SyncFIFJV was delivered by a HFJV ventilator 
(Acutronic) during systole with ventilator parameters adjusted to optimize ABG. 
Protocol: patients received three IPPV runs (IPPVi.3,5) with SyncHFJV runs 
interposed (HFJVz4). Statistics: ANOVA for repeat measures and paired T-test 
were used to compareruns and demonstrate variability. Results:No significant 
difference in any of the measured hemodynamic variables were seen among the 
IPPV and SyncHFJV runs (Table). Post hoc separation of patients by pre- 
operative ejection fraction (EF; EF > 40% ; n=10 and < 40%; n=4) did not alter 
these results. 

RUNS 91+HR16 mean Pa Ppao CO pH Pa02 SVOe 
min "~ mm Hg nun Hg L/rain kPa % 

�9 PVx 79+12 9.7+_3.8 5.0+1.3 7.385:0.06 175:4 655:7 
HFJV2 89+16 775:12 10.2_+4.2 4.9+1.5 7.41L-0.06 14+5 62+8 
IPPV3 87+16 705:11 10.7_+4.2 4.7+1.4 7.38_+0.06 15_+3 61+7 
~FJV4 86_+16 735:14 10.8+_2.9 5.05:1.5 7.41~0.07 155:5 61+7 
IPPV5 85_+14 685:10" 10.6-+35 5.0_+1.4 7.37_+0.02 125:1 62_-26 

*P<0.05 compared to odaer rum 
Conclusions: In hemodynamically stable post-operative cardiac surgery patients 
without severe heart failure SyncHFJV offers no hemodynamic benefits above 
conventional IPPV. 
1. Pnisky et al.Chest 1987 

NIPPV AND CARDIAC FAILURE: TREATMENT OF ACUTE 
RESPIRATORY DYSFUNCTION 

M Scopa; M.F. Magatti; L. Bassani; A.E. Giampietro; A Magtti; F. Riz~i 
ServizJo Anestesia e Riammazione, Ospedale S.Anna - Corot - Italia 

OBJECTIVES: To evaluate if PSV is able to reduce respiratory failure m patients ~aff 
heart failure, 
ME'I~fODS: Prom January to September 1994, we studied 8g patients, 64 men an142 . 
women (men age 71 +/- 6 years), 76 with eardiomyopathy (IF < 35%), 12 with dilaa~e, 
cardiomyopathy and COPD. 74 patients presented severe bromchospasm, e x ' t ~  
jugular vein distension, grunting, tachypnea, rapid shallow breathing, peripheral edd'm 
All patients presented ipercapnia aral metabolic acidosis (Pa CO2 = 85 +/- 15 mmHg ~I 
< 7.30, HCO3 < 18 raEq/L) with X-ray chest cardiomegaly, interstizial pulmonary etL-~ 
and plenral effusion (8 patients); 22 patients had pulmunary infiltrates. All patientalqa. 
domiciliary therapy with digitalis, diuretics, percutanenus nytroglicerin ~ .  
bronchedilataters. 26 patients had LTO. We used initially PSV with mask (PSV 10~t: 
ml/kg and PEEP and tested on patient's eomlbrt, never more then 7 cmH20. Fail 
patients we used propatbl 015 mg/kg initially to adjtt~t ventilation, without a~ 
respiratory depression. 
RESULTS: We observed a reduction of 38% of PaCt2 during fu'st 30 minut~s)~ 
ventilation, due changes of ITP, obtained by PSV. That allowed to reduce value ofPg ~ 
and PEEP: after 30 rainutes of PSV we started niotropic therapy with digittFk, 
dobutanfine, vasedilatators and diuretics and, if they presented arrhithntih~ 
antiarrhitmic drugs. 
CONCLUSIONS: The Authors think that patients with chronic heart failure presetti~ 
acute respiratory' failure benefit by PSV with mask end adeguate PEEP, because ~i 
increases in 1TP, obtained by PSV, decreasing transmural LV systolic pressure '?~ 
reducing pressure gradients, thereby decreasing intrathoraeic blood volmi~ 
identification of these patients improves their treatment by supportive ventilatory rCdi[ 
than only cardim,ascular therapy. 

References: 
�9 R, Fernandi.~ et Al.: "Pressure support ventilation via face mask in acute respirsto~ 

failure in hypercapine COPD patients". Int. Care Med.; 1993, 19:456-461. 
�9 M~ Vitacea et At.: "Non invasive medalities ofpesitive pressure ventilation imlror 

the outcome of acute exacerbations in COPD patients". Int. Care Med.; 199t- , 
19:450-455. 

�9 Kang H. l ee  et At.: "Rapid shallow breathing (Frequenck/Tidal Volume Ratio~ di i 
not predict extubation outcome". Chest; 1994, 105:540-43. 

�9 Meduri G.U. et AI.: "Non invasive face mask machanieal ventilation inpatients wit h 
acute hypemapnic respiratory, failure". Chest; 1991, 100:445-54, 

MEASUREMENT OF ENALAPRILAT (E) - INDUCED INHIBITION OF 
CORONARY ENDOTHELIUM-BOUND ANGIOTENSIN CONVERTING 
ENZYME (ACE) ACTIVITY IN PATIENTS UNDERGOING CORONARY 
ARTERIAL BYPASS GRAFT (CABG) SURGERY. 

T. Douraki, M.D., Ph.D. and S. Theodorolx~lc~ M.D. Iatrikon Kentron Athinon, 
Athens, Greece. 

Back~ound:  In man, vascular endothelium-bound ACE is expressed in 
concentrations greater than 50x that in serum and is believed to be the site of 
synthesis of circulating angioteusin IL It is unclear whether ACE inlubitors 
interact similarly with ACE in different vascular beds. Coronary vessels possess 
all the components of the renin-angiotensin system, including ACE which may be 
involved in normalcardiac homeostasis, as well as in the pathogenesis of various 
cardiomyopathies. 
Obiecfive: To develop a method for assaying the interaction of  ACE inkibitors 
with coronary endothelium-bunnd ACE in man, 
Methods: ACE a ~ A t y  was m e a s ~ e d  in five patients undergoing CABG surgery, 
f rom the transeuronary hydrolysis of the synthetic ACE substrate 3H-BPAP. 
Trace m n o u ~  of ~FI-BPAP (4gCi) were injec~d as a bolus in the root of  the aorta 
and simultaneously blood was withdrawn from a coronary sinus catheter into a 
syringe containing protease inhibitors which prevented the convession of 
umeae t~  aI-I-BPAP by blood ACE. The sample was later centrifuged to separate 
cells from plasma and the radioactivities due to formed product (~rl-BPhe) and 
total sH were astimated in a [B-counter. Two additional such determinations of 
ACE activity were p e r f o r m ~  the second in the presence of 1.5pg/kg E (co- 
injected with ~-I-BPAP) and the third ten minutes after E. 
Results: All subjects were hemodynamically stable throughout the course of the 

there were no noticeable hemodynamic effects of E. Control transcorunary 
metabolism o f ~ - B P A P  averaged g0-a:3%, in agreement with previously reported 
data. In the presence Of E, % metabolism of  ~ - B P A P  was reduced to 21• 
reflecting a 85• inhibition of  normal ACE activity. Ten minutes after E, ~rI- 
BFAP metabolism had partially recovered to 52:L:10%, representing a 50-a:15% 
inhibition of  control ACE activity. From this data, the dissociation constant of E 
for coronary ACE in vivo was estimated as 6.8x10 "4 sec "l. 
Conclusions: We have demonstrated the feasibility of repeated, reproducible 
measures of coronary endothelium-bound ACE activity and of its inhibition by E. 
This procedure is safe and can be used to study the role of ACE in normal cardiac 
function and in card pathologies. 



PULMONARY VASODILATOR TREATMENT OF PRIMARY 
PULMONARY HYPERTENSION BY AEROSOLISED 
PROSTACYCLIN AND ILOPROST 

H. Olschewski. MD, D. Walmrath, MD, R. Schermuly, Phi), F. 
Grimmmger, PhD,MD, and W. Seeger, MD. 
Department of Internal Medicine, Justus-Liebig-University Giessen, 
Klinikstrasse 36, D-35392 Giessen, FRG. 

Objectives. Primary pulmonary hypertension (PPH) is a progressive fatal 
disease of unlmown origin, with median life expectancy of less than three 
years after diagnosis. The responsiveness of pulmonary hypertension to a 
variety of vasodilator agents led to the speculation that, concomitant with 
vascular renmdelling processes, persistent vasoconstriction is an important 
feature of the disease. Long term use of Ca-channel blockers and intrave- 
nous PGIz may improve mortality in certain populations of PPH patients, 
but both of these treatments lack selectivity for tire lung vasculature. The 
aim of this study was to test the efficacy of aerosolised prostacyclin and its 
stable analogue, [loprost for selective pulmonary vasodilatation in PPH. 
Methods: In three patients with PPH, we compared aerosolisation of pros- 
taglandin Iz (PGI2) and Iloprost to a battery of vasodilatory agents 
(Diltiazem, Nifedipin, inhaled nitric oxide, intravenous PGIz). 
Results: Nebulisation of PGI2 and Iloprost tumed out to be most favour- 
able for achieving effective and selective pulmonary vasodilatation. Pulmo- 
nary vascular resistance decreased from 1664 + 75 to 1054 -+ 93dyn*s*cm 4 
(p<0.001) and pulmonary artery pressure from 63.3 + 3.1 to 528 + 
3.4 mmHg (p < 0.05), cardiac output increased from 2.66 + 0.11 to 3.57 _+ 
0.16 I/rain (p < 0.001), mixed venous oxygen saturation from 49.6 _+ 2.2 to 
63.3 + 2.8 % (p < 0.001) and arterial oxygen saturation from 87.9 + 2.6 to 
93.6 _+ 2.2 % (mean _+ SEM of 7 trials in 3 patients). 5-month Iloprost 
nebulisation in one patient (100 gg/day in six aerosol doses) demonstrated 
sustained efficacy of the vasodilator r~men. 
Conclusion: Aerosolation of PGI2 or its stable analogue may offer as new 
strategy for selective pulmonary vasodilatation in PPH. 
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PLASMA SOLUBLE ADHESION MOLECULES ICAM-1 AND 
VCAM-1 IN PATIENTS WITH ACUTE MYOCARDIAL 

INFARCTION 

T. Kasai 1 , S. Endo 1, N. Arakawa 1, T. Kasai 1, M. Watanabe I, 
N. Sato 1, H. Aoki ], M. Shibata ], T. Suzuki 1, T. Suzuki 1, 
S. Taniguchi ], K. Inada 2, M. Nakamura 3, K. Hiramori 3 
]Critical Care and Emergency Center, 2Department of Bacteriology, 
and 3Second Department of Internal Medicine, Iwate Medical 
University, 19-1 Uchimaru, Morioka, Japan. 

Endothelial adhesion molecules may play an important role in the 
pathogenesis of myocardial cell damage, and may contribute to the 
progression of heart failure. We measured the plasma soluble 
intercellular adhesion molecule-1 (sICAM-1), vascular cell adhesion 
molecule-1 (sVCAM-1), and E-selecfin (sELAM-1) levels in 27 
patients with acute myocardial infarction admitted within 6 hours after 
onset. Peripheral venous plasma-samples were collected at the time 
of admission, 12, 24, 36, 48, and 72 hours after onset. Plasma 
soluble adhesion molecule concentrations were determined by 
ELISA. Patients were divided into 3 groups as follows: group 1; 
Killip's class (K) 1 and 2 without thrombolytie therapy, group 2; K 1 
and 2 with thrombolytic therapy and group 3; K 3 and 4. Both 
plasma sICAM-1 and sVCAM-1 concentrations in group 2 and 3 
were elevated rapidly and significantly and maintained at a high level 
during the first 3 days. Plasma sELAM-1 level did not change in any 
of the groups. 

These results suggest that the adhesion molecules ICAM-1 and 
VCAM-1 may play a role in the pathogenesis of myocardial 
reperfusion injury and may indicate its severity in myocardial 
infarction. 

THROMBOLYTIC THERAPY WITH RT-PA IN PATIENTS 
WITH MASSIVE PULMONARY EMBOLISM AND AN 
INCREASED RISK OF BLEEDING COMPLICATIONS 
V . Kurowski, G. Taubert*, E. Giannitsis*, G. Schwieder, K. 
Dalhoff, H. Djonlagic 
Clinic of Internal Medicine and *Clinic of Cardiology, Medical 
University of Lfibeck, D-23538 LLibeck/Germany 

Objectives: Malignant disorders and the postoperative state 
predispose for the development of deep venous thrombosis 
and consecutive pulmonary embolism (PE). In these patients 
thrombolytic therapy (TT) bears an increased risk of bleeding 
and is often assumed to be contraindicated. 
Methods: 8 consecutively treated patients with PE and 
progredient haemodynamic and respiratory instability received 
rt-PA (75-100 mg) that was infused over 2-7 h [#) age/sex; 
diagnosis; complications]: 1) 56/m; nephrogenic carcinoma 
(CA); massive haematuria. 2) 72/f; endometrium CA; inguinal 
haematoma. 3) 73/m; prostata CA; none. 4) 37!m; cerebral 
and spinal ependymoma; decrease of RBC. 5) 56/m; Guillain- 
Barree-Syndrome, myelitis; cervical haemotoma 6) 54/m; 
sigma CA, day 4 post op; decrease of RBC. 7) 39/f; Caesarean 
sectio, day 2 post op; haematoma of abdominal wall. 8) 78/f; 
malignant melanoma, day 6 post op; haematoma of left 
forearm. PE was confirmed by pulmonary angiography in 6 
patients prior to and in all patients after thrombolytic therapy. 
Results: Although reperfusion of the pulmonary arteries was 
only partial, haemodynamic and respiratory parameters 
improved in all patients, no fatal complications were observed. 
In 4 patients blood supply was required (1-8 units), in patients 
# 7 and # 8 surgical revision was necessary. 
Conclusions: TT of massive (and thus often fatal} PE can be 
beneficial even in patients with increased risk of bleeding. The 
choice of the thrombolytic agent, dose and duration of 
application are discussed. 

PLASMA NITRIC OXIDE LEVELS IN THE EARLY PHASE OF 
ACUTE MYOCARDIAL INFARCTION 

S, Endo 1, N. Arakawa 1, T. Kasai 1, M. Watanabe 1, N. Sato 1, 
H. Aoki 1, M. Shibata 1, T. Suzuki 1, T. Suzuki 1, K. Inada 2, 
M. Nakamura 3, K. Hiramori 3 
1Critical Care and Emergency Center, 2Department of Bacteriology, 
and 3Second Department of Internal Medicine, Iwate Medical 
University, 19-1 Uchimaru, Morioka, Japan. 

Objectives: Nitric oxide (NO) is known to exert cytotoxic and 
negative inotropic effects on cardiomyocytes. NO synthase activity 
has been reported to be increased in infarcted area in animal model of 
myocardial infarction. These findings suggest that NO may be an 
important regulator for myocardial damage and cardiac function after 
myocardial infarction. We measured plasma NO27NO3-(NOx) levels 
and estimated serial changes in acute phase of myocardial infarction. 
Methods: Subjects were 15 patients admitted within 3 hours after 
onset. Venous blood samples were collected at 3-hour intervals on 
the first day, 6-bour intervals on the 2nd day and 12-hour intervals 
on the 3rd day and 4 th days after onset. Plasma NOx concentrations 
were determined by Griess method. 
Results: The time course of the plasma NOx levels (mea~+SEM) 
displayed a tendency to gradually increase and to make a biphasic 
pattern with two peaks about 24 hours and 2-3 days after onset (basal 
level; 32.8_+4.9, first peak; 42.0!-_7.0, second peak;47.0+7.6 raM/l). 
Plasma NOx concentration was not influenced by the thrombolytic 
therapy, and NOx values at the time of 60 hours after onset were 
significantly correlated with maximal plasma creatine kinase level 
(r=0.83, p<0.01). The levels of plasma NOx in the early stage of 
myocardial infarction (from admission to the 4th day after onset) did 
not correlate significantly with the hemodynamic parameters (left 
ventricular ejection fraction, pulmonary capillary wedge pressure). 
Conclusion: The early and late increase in NO production after 
myocardial infarction may be implicated in the deterioration of 
myocardial contractility and induction of myocardial damage in the 
early phase of myocardial infarction. 
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INTRAOPERATIVE RISK FACTORS IN ACUTE ~NAL FAILURE AFTER 0 PER HEART SURGERY 

M.J.Martin, F.J.Belda, A.Toral, J.LLorens, J.Alvarez, F.Gude. 
Dept. of Anesthesia. Hospitals Juan Canalejo/Xeral de Galicia. La 
Corufia/Santiago de Compostela.Spain. 

OBJECTIVE:The aim of the present study was to analyze the incidence of acute 
renal failure (ARF) after open heart surgery and to identify possible 
intraoperative risk factors. 
METRODS: 200 patients who underwent cardiac operation with total cardiopulmo- 
nary bypass (CPB). Normal renal function wag assesed berfore the intervention. 
general patient mnag~ent:The general standard anesthesia for cardiac surgery 
was used.CPBwas manegedwith nonpulsatil perfusion. Systemic flow was~rgeted 
at 2-2.5 i/m/m2 or 1.6-1.8 i/m/m2. (norlm)thermia/hypothermia) to mantein a mean 
arterial pressure of about 70 lung/30-70 m~lg (normothermia/hypothermia).Data 
collection and anal~sis:Intraoperative controhhemedynamic, clinical and CPB 
information. Statiscal analysis:Student's t, chi-squareand Iogisticregression 
analysis. Patient classification: Class I:patients with acute renal failure 
(sert~ creatiuine >2 mg/dl), Class If:patients with normal renal function. 
~SULTS:Twenty-six patients developed AIIF (13%}, The duration of CPB (P<O.05), 
the total duration of the operation (P<O.05) and the wean blood pressure during 
CPB correlated well with postoperative renal failure. The degree of hypother- 
mia, the mean flow rates during perfusion, the vol~e of urine during CPB and 
the time of aortic cross-cl~ping did not correlate with the incidence of 
postoperative ARF. Systolic (P<O.Ol) and mean arterial (P<0.001) pressure Were 
lower in the ARF group in comparison with the control group. Similarly, the 
pu~onar'/ arterial pressures (P<O.05) were higher in the A~ group. The 
requeriments of intra-aortic balloon (IABP) or cardiac pressers agents were 
significantly greater in patients in Class I [P<0.001). The low-output syndrome 
(LOg) was the most frequent complication after CPB. The oeurrence of ARF was 
significantly predicted by logistic regression analysis by the following 
variables:systolic arterial pressure, pulmonary capilar wedge pressure, and 
LOS. 
CONCLUSIONS: 1.1n the present study the incidence of ~ was low.2.The 
intraoperativehemodynamic factors play a prominent role in the development of 
/dlF, whereas CPB is of lesser importance. 

HEMODYNAMICS AND OXYGEN TRANSPORT BEFORE ELECTIVE 
MAJOR ABDOMINAL SURGERY 

O V~sanen V ~rfimek, E Ruokonen, J Takala. Critical Care Research Program, 
Department of Intensive Care, Kuopio University Hospital, Kuopio, Finland 

Objective: To evaluate the preoperative hemodynamic status and oxygen 
transport of  high risk patients scheduled for major elective abdominal surgery. 
Design: Prospective study in a university hospital intensive care unit (ICU). 
Subjects: 33 major abdominal surgery patients, mean age 67 years (SD 14, 
range 36-85) fullfilling the high risk criteria of Shoemaker (colectomy 13, 
gastrectomy 10, pancreaticoduodenectomy 4, others 6). 
Interventions and measurements: Patients were admitted to the ICU 
preoperatively. Arterial and pulmonary artery catheters were inserted and 
hemodynamics and oxygen transport were measured at admission and after 
stabilization to predetermined physiological end points. Patients were 
considered stable when CI >2.5 l/min/m 2, PCWP >10 mmHg, Hb >100 g/l, 
S a t 2  >.94. 
Results: Eight patients fuUfilled all the criteria for stability at admission. To 
achieve the criteria for stable hemodynamics 23/33 patients received cristalloids 
474_+509 ml (100-2000), 16/33 colloids 334_+149 ml (100-500) and 10/33 were 
given blood 1.4 +.70 units (1-3). 10 patients were hypoxemic (Sat2.94+.02;  
.90-.97). 

At admission After n of abnormal Normal 
stabilization at admission values 

X_+SD(range) X+SD(range) 
Cardiac index 3.2+.5 3.4+.5 2/33 >2.5 
(l/min/m 2) (2.0-4.1) (2.5-4.5) 
PCWP 8_+3 12+_2 18/33 >11 
(mmHg) (1-14) (10-18) 
CVP 4+_2 6_+3 18/33 >6 
(mmHg) (0-8) (3-12) 
O2-extractlon .28+.06 27_+.04 10/33 <30 

(.15-.39) (.19-.35) 
DO2 I 468+-87 504+85 7/33 >430 
(ml/min/m 2) (330-795) (395-721) 
Conclusions: Hypovolemia and marginal hemodynamics and oxygen transport 
are common in patients undergoing major abdominal surgery. The effect of  
preoperative stabilization on outcome in elective high risk patients warrants 
prospective evaluation. 

ABNORMALITIES OF PULMONARY FUNCTION IN PATIENTS WITH CONGESTIVE HEART 
FAILURE AND REVERSAL WITH IPRATROPIUM BROMIDE AND FENOTEROL 

C.Sto. c, S Djordjev c, D Z -alleVlc, Z.Djordjewc, S.Popovlc B.Stos~c. 
l. Dept. of Cardiology, 2. Dept. of Pulmonary Medic., Healthy Center Vranje, 
3. Regional Institute of Health Vranje - Yugoslavia 

Objectives: Evaluate the acute effects of 0,08 mg ipratropium bromide and 0,2 mg 
fenoterol (IBF) inhaled dose on pulmonary function in 17 nonsmocers (Nb:m) and 14 
smocers (S) with sever (New York Heart Association class II-III), stabile congestive 
heart failure(CHF) and 12 healthy subjects. 
Methods: Pulmonary function tests were performed < 3h postprandial. The tests 
consisted el arterial blood gas aspiration followed by routine spirometry and 
pletismography, and single-breath gas analysis. After performance of these maneuvers, 
the patients was administred 4 puffs-ipratropium bromide (0,08rag) and fenoterol (0,2 
rag). For 0,5 h, spirometry was repeated. 
Results: In resting, pulmonary abnormalities observer in the S group were more severe 
then abnormalities observere in the NSm group. After treatment with IBF the 
improvement in pulmonary function was even more marked in patients who had 
smoked. The mean changes by forced expiratory volume in 1 second(EEVT) was 8,1% 
(p<0,00t) improvement and 3,9% (p<0,Ob), forced expiratory flow betwen 25% and 
75% of the forced vital capacity (FEF25.75) was 30,8% (p<0,001) and 23,6% (p<0,001) 
and maxamal voluntary ventilation ( M W )  was 21,7% (p<0,05) and 16,2% (p<O,05) 
improvement. The mean changes in normal subjects were mild (FEV 1 increased by 
3,4%,FEF 25-75 by 14,5% and MVV by 6,3%). We observed no adverse heamodinamie 
conseevence and no arrthytmogenicity. 
Conclusion." In patients with CHF the airway response to IBF is highly significant. 
Further study is needed to determine whether therapy with IBF will load to 
improvement quality of life in patients with CHF with dearly documented venti/atory 
defects. 

POSTOPERATIVE RESPIRATORY COMPLICATIONS FOLLOWING 
CORONARY ARTERY BYPASS GRAFTING (CABG) WITH 
UNILATERAL OR BILATERAL INTERNAL MAMMARY ARTERY (IMA) 
GRAFTS. 
M. Daganou, I. Dimopoulou, A. Karakatsani, K. Papadopoulos, N. 
Michalopoulos, G. Tzelepis, S. Geroulanos. 
Surgical ICU, Onassis Cardiac Surgery Center, Athens, Greece. 

Compared with unilateral IMA grafts, usage of bilateral IMA grafts in 
CABG patients causes greater thoracic trauma and further reduces blood 
supply to the sternum and intercostal muscles. These effects may be 
associated with increased postoperative respiratory complications 
Obiectives: To study the effects of bilateral IMA grafts on postoperative 
respiratory morbidity in CABG patients. 
Methods: Two groups of patients undergoing CABG were prospectively 
studied: Group 1 (n=13) received both IMAs as grafts and group 2 (n=12) 
received only the left IMA. The two groups were matched for age, 
smoking habits, total number of grafts and preoperative ejection fraction. 
PaO2/FiO2 ratio was measured in all patients in the ICU, at 30,120,240 
minutes on mechanical ventilation (MV), at 30, 120, 240 minutes after 
extubation (EX) and on postoperative day (POD) 5. In addition, 
radiografic scores of atelectasis and pleural effusion were assessed 
postoperatively. 
Results: Group 1 had significantly longer bypass (101_+23 vs 70+15. 
p<0,001) and aortic cross clamp time (45+-19 vs 28+7, p=0,009). 
PaO2/Fi02 ratio was significantly higher in group 1 only at 30 minutes 
after extubation (table). There was no difference in the incidence or 
severity of atelectasis or pleural effusion between the two groups. The 
duration of MV was longer in group 2 (13+_3 vs 9_+2, p=0,004), but the 
length of ICU stay and hospitalization were similar. There was one case 
of pneumothorax in group 2 and one case of pulmonary infection in each 
group. 

Mechanical Ventilation After Extubation 
30 m[n 120 min 240min 30min* 120rain 240min POD 5 

1' 342_+87 302_+92 369+87 278-+67 2664-79 294-+102 376_+76 
2 319_+105 324_+89 320_+76 223-+52 257_+94 249_+82 400-+43 

Mean_+SD, *p=O, O03 

Conclusions: Compared with unilateral IMA grafts, the usage of bilateral 
IMA grafts in CABG patients is not associated with increased 
postoperative respiratory morbidity. 



ECHOGRAPHIC EVALUATION OF THE INDEXED INFERIOR 
VENA CAVA AREA: CORRELATION WITH THE CENTRAL 

VENOUS PRESSURE IN THE VENTILATED PATIENTS. 

TA. Bensousan MD, F. Vincent MD, F. Garrec MD, B. Escudier MD, B. 
Leclercq MD, G. Nitenberg MD. 
Dept. of Intensive Care, G. Roussy Institute-94800-Villejuif-France. 

Objectives The appreciation of the central venous pressure, reflect of 
volemia, requires an access to the central circulation via a venous 
catheterism. We evaluate the relation between various echographic 
measures of IVC area and mean right atrial pressure (MRAP). 
Methods: 596 IVC two-dimensional echographic evaluations were 
performed in 31 mechanically ventilated critically ill patients (15 of them 
after a laparotomy). The small, large diameters (SD, LD), and IVC 
surface (SVCI) were collected at the end of expiration on a subxiphoidal 
cross section. All data were compared to the MRAP obtained via a 
subclavian catheter. 
Results There is a significant positive corelation between MRAP and SD 
(r = 0,41, p<lO-4), LD (r = 0,45, p<lO -4) and SIVC (r = 0,46, p<10-4). 
The best linear correlation was obtained between ISVCI (IVCA/body 
surface area) and MRAP (r = 0,66, p<lO-4). Using a binomial regression 
test, r was 0,71 (p<10"4). An ISVCI<2 cm2/m 2 is predictive of a 
MRAP<_10 mm hg. The sensibility is 0,8, specificity 0,63, positive and 
negative predictive values are 0,81 and 0,62. 

r = 0,66 
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Conclusion The value of SVCI/bedy surface index allows to predict the 
MRAP in the ventilated critically ill patients. The maximal reliabilaty 
remains m be for the lowest values of MRAP. The echography of the IVC 
is relevant to track down hypovolemia in such patients. 
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RIGHT VENTRICULAR (RV) ISCHAEMIA: A NEW 
EVALUATION TECHNIQUE 
Y. Skrobik 
Maisonneuve Rosemont Hospital Research Center, Montr6al, 
Qu6bec, Canada 

The diagnosis of RV ischaemia is difficult in the critical care 
setting. The purpose of  this study was to determine the ability of  
RV endomyocardial and interstitial pH electrodes to detect RV 
ischaemia in an animal model of  RV infarction produced by fight 
coronary artery ligation. We hypothesized that changes in 
transmural and interstitial pH would accompany the induced tissue 
hypoperfusion. RV interstitial (pHint) and transmural 
endomyocardial pH (pHendo) were measured in 10 adult 
anaesthetized pigs before and serially after coronary ligation. 
pHendo and pHint fell progressively and significantly following 
coronary occlusion. This was accompanied by ischaemic EKG 
changes. The absolute and relative rates of change were greater 
for pHendo compared to pHint, particularly after 4 minutes of 
ischaemia, pH was unchanged in control experiments when the 
electrode was placed within the fight atrial or ventricular 
chambers, as well as when coronary ligation was not performed. 
These data suggest that RV myocardial pH measurements reflect 
coronary ligation induced RV ischaemia, pH recorded from an 
electrode placed against the RV endomyocardial wall via a central 
vein was as useful as an interstitial measurement that required a 
thoracotomy. This newly described technique may be helpful in 
clinical settings where differentiation between ischaemic and non- 
isehaemic causes of  RV dysfunction is important. 

Supported by the Maisonneuve Rosemont Hospital Research 
Centre. 

EFFECTS OF C A R D 1 0 - P U L M O N A R Y  BYPASS ON 
R E S P I R A T O R Y  M E C H A N I C S  

VM Ranieri, R Giuliani, N Vitale, L Mascia, N Puntillo, Y 
Petruzzelli, S Grasso, P Tunzi, P Cicala, D Paparella, L. de Luca, T 
Fiore. 

Depts of Cardiac Surgery and Anesthesiology, University of Bari, 
Italy. 

Lung injury secondary to cardiopulmonary bypass (CPB) is well 
recognized. Nevertheless, mechanical respiratory changes after 
CPB have been poorly investigated. Aim of the study was to 
evaluate the effects of CPB on respiratory mechanics. Elastance of 
the lung (Est L), chest wall (Est cw), and total respiratory system 
(Est rs) were measured in 8 patients without previous pulmonary 
disease undergoing elective cardiac surgery. There were 6 males 
and 2 females; no pleurotomy was done. CPB was carried out with 
membrane oxygenator. Mean CPB and cross clamping times were 
69_.27 and 39• min. Flow (pneumothacograph), airway opening 
and esophageal pressures (pressure transducers and esophageal 
balloon) were measured on patients sedated and paralysed. 
Measurements were obtained before sternotomy, at the end of CPB 
after chest closure, four and seven hours later. Est rs, Est L and 
Est cw, were measured by occluding the airways and the end of a 
tidal breath. 

before end CPB- 4 h after 7 h after 
stemotomy closed chest CPB CPB 

Estrs (cmH20/L) 17.7+4.9 19.94-5.6" 22.5_+5.8* 22.64-4.3* 
Est cw " 6.7_+4.1 6.3• 6.61+4.09 6.5-+4.1 
Est L " 10.9--4.3 13.54-5.4" 15.9-_4.9" 16.1_+5.1" 
x + SD.  * p < 0.05: A N O V A  vs "before  s ternotomy".  

Our data show that CPB induces increase in Est L, whereas Est cw 
remains unchanged despite sternotomy. Impairment in Est L after 
CPB evolves within the first 4 hours and stabilizes 7 hours later. 

Dilated Cardiomyopathy Associated With Left Vent r icu la r  
Faillure Secondary to Human Imuno Deficiency Virus 
Infection: A Clinical and Echocardiographic / Follow-up 
Prospective Study. 
I. Arroja, J. Azevedo, A. Jacques, A'~ Borges, FI Borges, M.J. Campos, 
K. Mansinho, C. Araujo, J. Champalimaud, V. Araujo. Servi~o de 
Cardiologia and Infecto-Contagiosas, Hospital Central de Egas Moniz, 
Lisbon, Portugal. 

During the clinical course of Human Imunodeficiency Virus infection 
(HIV), patients (lots) can develop congestive and dilated cardiomyopathy 
syndrome (DCM). The aim of our study was to analyze the prevalence of 
DCM among an HIV population, its clinical and echocardiographic 
changes under a long term follow-up and therapy with an ACE-inhibitor 
agent (Captopril). We prospectively studied 220 pts, 23% (50/220) 
developed DCM during the follow-up study. Among this group 26% 
(13/50 pts) were in class I and II and 64% (37/50 pts) in class III and IV of 
the NYHA classification. We divided this population in a ACEI+ (22 pts) 
and ACEI- (28 pts), according to the administration of captopril. We 
analyzed the following parameters: age, gender, race, IVDA, type of HIV, 
CDC classification, number of T4 and T8 type cell population and its 
T4/T8 ratio, therapeutic with ACEI, type and number of opportunist 
infections, Mycobacteriosis and neoplasm's. We analyzed several 
echocardiographic parameters, which included the initial (I), final (F) and 
variation (A) of the LV internal diastolic (LVDD/mm) and systolic 
(LVSDImm) diameters, LV % of fractional shortening (LV%FS/%), IVS 
and posterior wall thickness and LV mass (LVM/g). The two groups 
differed significantly in the following parameters: 

T4 ALVDS ALVDD N_VM T~e HIV 
ACEI+ 141_+154 -2.9+.8 -1.3!_.4 23:t:115 24+14 
ACEI- 241+926 -0.6-L.5 0.2!:s 57+121 29+~-2 
p Val .002 .01 <.01 <.01 ns . 
Dilated cardiomyopathy occur in early stages of HIV diseasea. Clinical 
evolution of HIV cardiomyopathy seems to be more favorable under 
ACE Inhibitor therapy and the presence of dilated cardiomyopathy is not 
related with any type of infection. 



$114 

Three-Dimensional Reconstruction of the Left Ventricular 
Cavity Using a Transesophageal Echocardiographic 
Approach in Patients With the Diagnosis of Ischemic 
Dilated Cardiomyopathy. Methodology, Applicabil i ty, 
Calculation of Global and Regional Function Indices. 
Jos~ Coucello, Jose Azevedo, Isabel Arroja, Ana Jacques, Amilcar 
Soares. Echocardiographic Laboratory, Hospital Central de Egas Moniz, 
Lisbon, Centro de Cardiologia de Portim~o, Lisbon, Portugal. 

Left ventricular functional indices of patients (pts) with Iscjhemic Dilated 
Cardiomyopathy (IDCM) have a critical value in terms of clinical prognosis 
of this disease. Three-Dimensional Echocardiography (3-DE) is a 
recently developed method that gives a better evaluation of LV 
morphology and function. The purpose of our prospective study was to 
assess the clinical applicability of this new 3-DE method in a population 
with ischemic DCM diagnosis and calculate its LV indices of global and 
regional function. We studied a group of 16 IDCM pts, mean age 58_+11 
yrs, 70% male gender, using a combined 3-DE TEE approach. All pts 
were in class Ill/IV of the NYHA classification. First, EKG gated images 
were acquired through a mechanical pullback of the TEE probe, and 
each set of data was transferred to a conventional IBM-PC system using 
a dedicated 3-DE software. Computer processing and analysis of the 
TEE images led to a 3-De reconstruction matrix and off-line calculation of 
several LV global and regional indices. In all IDCM lots the LV cavity was 
clearly reconstructed and end-systole and diastole in several orthogonat 
projections, out in multiple planes and its function quantitated using 3- 
DE derived indices. Mean values of 3-DE LVESV=149-+20 ml, 
LVEDV=197_+32 ml, LVStV=48_+25 ml and LVEF=24-+5% were 
obtained. For all these 3-DE parameters, good correlations were 
observed with 2-DE LV measurements obtained through biplane TEE 
analysis of the LV cavity (r>.70; p<.01) as well as regional analysis of 
sequential 3-DE cut planes. Conclusion: In our group of patients with the 
diagnosis of ischemic dilated cardiomyopathy, this new 3-DE method 
could be applied. Our results show that this method allows a better 
assessment of the LV morphology and spatial geometry, with the 
calculation of global and regional indices with critical clinical and 
prognostic value in this particular cardiovascular pathology. 

Transesophageal Echocardiographic Analysis of Pulsed 
Doppler Pulmonary Venous vs Transmitral Flow and Its 
Relation With Left Ventricular Volume Changes Assessed 
by Dynamic Three-Dimensional Echocardiography in 
Patients With Dilated Cardiomyopathy. 
J.Coucello, J. Azevedo, I. Arroja, A. Jacques, A. Soares. Centre de 
Cardiologia de Portim~,o, & Echocardiographic Laboratory, Hospital Egas 
Moniz, Lisbon, Portugal. 

Simultaneous left atrial (LA) and left ventricle (LV) inflow analysis 
assessed by pulsed Doppler TEE illustrate the loading conditions and 
reflect the hemodynamics of the left heart. We performed a prospective 
TEE pulsed Doppler study with recordings of the transmitral LV filling 
and pulmonary venous (PV) flow drainage in a group of patients with 
Dilated Cardiomyopathy (DCM). A group of 23 DCM patients, mean age 
57_+11 yrs, 74% male were studied. This population was divided 
according to TEE severe LV dysfunction (Group SLVD+ 62% pts; 
Group SLVD- 38% pts) In each pt we measured the peak velocities 
(Vel/m/sec) and time velocity integrals (VTI/m) of the transmitral early (E) 
and late (A) filing waves, the Vel and VTI of the PV systolic (S), diastolic 
(D) and atrial contraction (C) reversal flows. 3-DE TEE evaluation of the 
LVED, LVES, LVSt Volumes and LVEF were obtained. We calculated 
other parameters, such as E/A, S/D and A/C ratios and the sum of C+A 
Vel, that refelect LA systolic function and LV compliance. 

SLVD+ SLVD- p Value 
VelF-JA 1.24_+0.11 0.73+0.11 0.01 
VelS/D 2.1_+0.15 1.31_+0.15 0.001 
VelA(m/sec) 0.83_+0.10 0.70~).09 0.01 
VelC(m/sec) 0 . 4 8 + 0 . 1 0  0.3OLO.11 0.01 
LVEDV(ml) 213_+114 177_+89 0.01 
LVESV(ml) 172-+73 12q,~ 0.01 
LVStV (ml) 41+~_.2 54_+31 0.03 
LVEF(%) 19+5 305-_8 0.02 
Simultaneous and quantitative analytical approach of the pulmonary 
venous and transmitral flows and ventricular volumes improve the non 
invasive assessment and understanding of left ventricular diastolic 
function and cardiac performance in dilated cardiomyopathy patients. 

EFFECTS OF FLUID LOADING IN ACUTE CIRCULATORY FAILURE 
DUE TO MASSIVE PULMONARY EMBOLISM (MPE) 

[L Diehl, A Mercat, G Meyer, A Telfour, H Sots 
H6pital La~nnec, Paris, FRANCE 

Objectives : To assess the hemodynamic effects of fluid loading (FL) in 
acute circulatory failure (ACF) due to acute massive pulmonary embolism. 
Methods  : Hemodynamic  measurements  (fast-response thermistor  
pulmonary artery catheter) were performed at baseline (Baseline) and 
after a rapid fluid loading with 250 (FL250) and 500 (FL 500) ml of 
Dextl 'an 40 (Rhemacrodex|  in 12 pat ients  free of previous  
cardiopulmonary disease (66 • 3 yrs) with ACF (CI < 2.5 l / ra in /m2)  due 
to angiographicalty proven MPE (Miller score > 21). 
Results : are expressed as mean _+ SEM and compared by ANOVA. 

Baseline* FL250 FL5OO 
RAP (mmHg) 9 • 1 13 _+ 1# 17 -+ 2#$ 
PAP (mmHg) 30 +- 2 33 • 2# 35 -+ 2#$ 
MAP (mmHg) 99 +- 4 1(30 + 4 101 -+ 4 
HR (bprn) 92 _+ 5 93 _+ 5 92 _+ 5 
CI (1/min/m 2) 1.6 • 0.1 1.7 + 0.1 2.1 + 0.1#$ 
SVI (mi/m 2) 19 _+ 2 19 + 2 23 • 2#$ 
TPR (manlqg/l/nm~/m 2) 20 + 2 21 • 3 18 + 2 
RVEDVI (ml/tn 2) (n : 7) 116 +- 14 128 • 13# 148 +- 12#$ 
RVEF (%) (n = 7) 15 +- 3 15 +_ 3 17 +_ 3 
Hb (g/dl) 13.6 -+ 0.3 12.2 + 0.3# 11.4 _+ 0.3#$ 
SpO 2 (%) 96 + 1 97 + 1 97 _+ 1 
SvO 2 (%) 60 + 2 60 + 2 58 • 3 
DO2 (ml/min/m 2) 272 + 26 257 + 25 304 _+ 24 
VO 2 (ml/min/rn 2) 100 + 8 95 + 6 116 • 5 
EO 2 (%) 38 + 2 38 -+ 2 40 + 3 
* mean of baseline I and baseline 2 # different from baseline (p < 0.05) 
$ different from FL 250 (p < 0.05) 
A significant negative correlation (r = 0.83) was observed between 
baseline RVEDV[ and the effects of FL on CI. Such correlation was not 
observed between baseline RAP and the FL induced increased in CI. 
Conclusion : FUsibmificantly increases CI in ACF due to MPE. However, 
the simultaneous decrease of arterial 02  content due to hemodilution, 
l imits  the benefits expected from improved  CI on per iphera l  
oxygenation. 

RIGHT V E N T R I C U L A R  FUNCTION IN ARF PATIENTS: PEEP AS 
A STRESS TEST FOR THE RIGHT HEART 

M. Dambrosio MD. G. Fiore MD, N. Brienza MD, G. Cinnella MD, 
M. Marucci MD, M. Conte MD, V.M. Ranieri MD, A. Brienza MD. 
Dept. o f  Intensive Care IVied., Pol icl inico,Universi ty o f  Bari, ITALY. 

Obiective: To examine the hemodynamic effects of external positive end- 
expiratory pressure (PEEP) on right ventricular (RV) function in acute 
respiratory failure (ARF) patients. 
Methods: Incremental levels of PEEP (0-5-10-15 cmH20) were applied and 
RV hemodynamics were studied by a Swan-Ganz catheter with a fast 
response thermistor for right ventrieular ejection fraction (RVEF) 
measurement in 20 mechanically ventilated ARF patients (LIS = 2.6 ~- 0.45 
SD). According to the response to PEEP 15, two groups of patients were 
defined: group A (9 pts.) with unchanged or increased RV end diastolic 
volume index (RVEDVI) and group B (H pts) with decreased RVEDVI. 
Results: In the whole sample cardiac index (CI) and stroke index (SJ) 
decreased at all levels of PEEP, while RVEDVI , RV end systolic volume 
index (RVESVI) and RVEF remained anchange d. At ZEEP the hemodynamic 
parameters of the two groups did not differ. In group A, CI decreased at 
PEEP5, RVEF decreased at PEEP10 (~0.8%)~ RVESVI increased only at 
PEEP15 (+21.5%) and RVEDV[ r e d e d  unchanged. In group B, CI and 
RVEDVI started to decrease at PEEP5, 'RVESVI decreased only at PEEP15 
(-21.4%), anf RVEF was unchanged. Individual behaviors of the 
hemodynamic parameters at the 4 l eve l s& PEEP were studied. RVEDVI and 
CI were significantly correlated in 10 out of:l 1 patients in group B, and in no 
patient of group A. On the contrary, mPAP and RVESVI were significantly 
correlated in 5 out of 9 patients in group A, and in no patient of group B. The 
slope of the relationship between RVEDVI and RV stroke work index 
(RVSWI) expresses RV myocardial performance. This relationship was 
significant (no change in RV contractitity)in 8 patients of group B and in 2 
patients of group A. In some patients of group A, increments of PEEP shifted 
the RVSWI/RVEDVI ratio rightward inthe plot (RV function decrease). 
Conclusions: In ARF patients PEEP causes more often a preload decrease 
with unclmnged RV conctraetility. On the contrary, the finding of increased 
RV volumes during the application of PEEP is related to a decrease in RV 
myocardial performance. Thus, these data suggest that application of PEEP 
might be considered as a stress test to assess RV function. 



RIGHT VENTRICULAR FAILURE AND PERICARDIAL IN HEART 
TRANSPLANT. EXPERIMENTAL MODEL OF THE PULMONARY 
HIPERTENSION. 
JB P~rez-Bernal, A. Ord6fiez, JM Borrego, E. Guti6rrez, A.Hern~ndez, 
MapCamacho, R Martin, MapG6mez-C, E. Gonzfilez. 

Hospital Universitario " Virgen del Rocio ". Sevilla. ESPANA. 

INTRODUCTION: After heart transplant (HT), the right ventricle can be 
subject to an acute pressure overload, especially in cases where there is a pre- 
existing severe pulmonary hypertension. This provokes right ventricular failure 
and, occasionally, circulatory collapse in Intensive Care Unit. 

Desire the advances that have been made in systems for preserving 
the donor heart and in post-surgical management, we have failed in our 
attempts to totally avoid this problem. The right ventricular function, 
although it usually remains within tolerable limits in these patients during the 
post surgery period, represents a factor which limits the results achievable in 
clinical transplant programmes. 
OBJECTIVES: To determine the Maximum Tolerance of the Right Ventricle 
(MxTRV) when faced with acute pressure overload. To study the function 
of both ventricles of the healthy heart (donor) when faced with different 
degrees of pulmonary hypertension. To detect possible interactions between 
the ventricles in the absence of the pericardium to approximate the 
experimental model to the clinical model of HT. 
MATERIALS AND METHODS: The pulmonary artery is progressively 
constrained in an experimental model until biventricniar failure is detected. 
This experiment is performed in two diffferent situations: with and without 
pericardial integrity. 
RESULTS: When pericardial integrity is maintained the MxTRV faced with 
a pressure overload is 73.2 + 8.56 nun Hg. When this pressure is exceeded 
there is a circulatory collapse with a sharp fall in the Cardiac Output and in 
the Aortic Pressure. However, when pericardectomy is performed (model 
similar to HT), only 52 • 6.71 nun Hg is tolerated (p < 0.01). 
CONCLUSIONS: With the pericardium open, as in Heart Transplant, the 
maximum pressure that the right ventricle can support is significantly less than 
with the pericardium closed. The pericardium has a positive effect in 
protecting the systolic ventricular interaction. It is, therefore, advisable to 
close the pericardium after Heart Transplant. 
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REVASCULARIZATION OF THE ISCHEMIC MYOCARDIUM BY 
CARDIOMYOPLASTY. ITS STUDY USING THE CASTING METHOD. 

JB Prrez-Bernal, A Ordrfiez, A. HeroAndez, JM Borrego, Map Camacho, 
C Cruz, MaC S~nchez, J Monterrubio, C Garcia, E. Gonz~lez. 

Hospital Uulversitario " Virgen del Rocio ". Sevilla. ESPAIqA. 

INTRODUCTION: Nowadays cardiomyoplasty isused incases of 
cardiac insufficiency as an alternative to cardiac transplant. After surgery the 
patients show a noteable improvement with the aid of this "biological 
circulatory assistance". 

Some researchers suspect that the improvement could also be due 
to the formation of new blood vessels from the muscle that wraps the heart, 
nourishing the ischemic myocardium. 

OBJECTIVES: Our Cardiovascular Research Group has proposed 
as an objective, the detection of any possible myocardial neovascularization 
through the muscle used for cardiomyoplasty. In the case that there are new 
blood vessels to the diseased myocardium through the wide dorsal muscle 
in which it is wrapped and which aids it mechanically, it would be possible 
to confirm the worldng hypothesis that cardiomyoplasty not only improves 
the cardiocirculatory funcfinn mechanically but also by facilitating a better 
blood flow to the ischemic myocardium. 

MATERIALS AND METHODS: the cardiomyoplasty technique is 
described using an experimental model of myocardial ischemia. The vascular 
cast is achieved by injecting methacrylate simulataneously into both the 
coronary tree and the wide dorsal muscle, in five experiments the 
connections between the coronary vascular system and the vascular 
structure of the wide dorsal muscle are demonstrated, 

CONCLUSIONS: We have demonstrated that Cardiomyoplasty, 
as well as improving ventricular function, favours the revascularization of the 
myocardium. 

Cardiomyoplasty could be indicated for cases of ischemic 
cardiopathy in patients in whom it is not possible to perform direct 
revacularization using conventional methods. 

ISCHEMIC SYNDROME AND REPERFUSION IN POSTOPERATIVE 
OF THE CARDIAC SURGERY. A EXPERIMENTAL AND 
CLINICAL STUDY OF FREE OXYGEN RADICALS. 

JB. Prrez-Bernal, A. Ordrfiez, JM. Borrego, H. Navarro, E. Gutirrrez, A. 
Her~indez, C.Cruz, Map.Camacho, MD Rincrn, E.Gonz~lez. 

Hospital Universitario " Virgen del Rocio ". Sevilla. ESPAI~A. 

The therapeutic cardiological manouevres necessary in cases of ischeima 
reperfusion have increased considerably: fibrinolysis, transluminal angioplasty, 
coronary revascnlarization surgery and cardiac transplant. 
The appearance of a specific pathology ht acute reperfusion has been related 
to Free Oxygen Radicals (FOR) generated by oxidative damage. 

OBJECTIVES: To evaluate the appearance of FOR during a conti-olled 
process of ischemia-reperfusion in an experimental biological model and 
compare it with that in clinical cases. 

MATERIALS AND METHODS: Transitory cardiac ischemia was performed 
in five rabbits by reversible surgical ligation of the Descending Anterior 
Coronary Artery. After 15 minutes coronary reperfusion was performed. 
Blood samples were taken in the basal situation, at the end of ischemia and at 
5, 10 and 15 minutes after the start of reperfusion. Malondialdehyde (MDA) 
was measured to evaluate the degree of lipid peroxidation (oxidative damage 
to the membrane). In ten patients undergoing conventional cardiac surgery the 
production of FOR was measured after aortic clamping. 

RESULTS: We observed that after 5 minutes of reperfusion there was a 
highly significant increase (p < 0.001) in the MDA values (mean =2.00 
/zmols/L). These returned to basal levels after 10 and 15 minutes of 
reperfusion. 

CONCLUSIONS: An "explosion" of oxygen free radicals was detected very 
quicldy, just a few minutes after post-ischemia reperfusion. Thus, if 
antioxidant agents are to be used to reduce the toxic effects of the FOR, these 
will ordy have a therapeutic effect if they are administered in the early phases 
of reperfusion. 

E X T E R N A L  A O R T I C  C O  U N T E R P U L S A T I O  N B Y  
A O R T O M Y O P L A S T Y :  A B I O L O G I C A L  V E N T R I C U L A R  

A S S I S T A N C E .  

J Prrez-Bernal, A. Ordrfiez, JM Borrego, A Hern~ndez, E Gutirrrez, C 
Cruz, Map Camacho, P Jimrnez, JA M~quez, E Gonz,~lez. 

Hospital Universitario "Virgen del Roclo". SEVILLA. ESPAI~A. 

INTRODUCTION: Aortic connterpulsation is a ventricular assistance 
widely used in Intensive Care Units in patients with cardiogenic shock as a 
provisional ventricular assistance. 
Paraaortic or external aortic counterpnlsation is been investigated as a 
definitive veutricular assistance in those cases of terminal congestive heart 
failure and when heart transplantation is counterindicated. 
AIMS: To assess the haemodynamic effects of an aortomyoplasty in a 
biological model of congestive heart failure. 
MATERIAL AND METHOD: As specimens, we used 10 "Large White" 
pigs. Mean weight was 22 Kg. After the administration of conventional 
anaesthesia, dissection of the ladssimns dorsi muscle was performed on the 
samples at the Laboratory of Experimental Surgery of our Hospital. Then we 
performed a thoracotomy at the level of the fourth intercostal space to reach 
the thoracic aorta. The aorta is dissecated 7 centimetres from the exit of the 
subclavia and it is wrapped by the dissecated muscle. A cardiomyostimulator 
is provided in order to allow the synchronization between the diastole and the 
muscle contraction. The model of heart failure was provoked using 
Verapamil plus Propanolol i.v.. 
RESULTS: A significant increase of the aortic diastolic pressures and a 
significant decrease of the left ventricle telediastolic pressures were observed. 
This improvement in the parameters (DPTI/TTI) implies an increase of the 
coronary perfusion in a model of heart failure. 

CONCLUSIONS: Using the external aortic counterpulsation, the 
aortomyoplasty improves the coronary perfnsion and the heart efficiency in 
patients with heart failure in whom no conventional therapeutic action is 
possible. The permanent character of the paraaortic counterpulsation is it 
main advantage. 
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EFFICIENCY OF THE ANTIOXIDANT TREATMENT IN THE 
DECREASE OF OXYGEN DER1VEDFREERADICALS DURING HEART 
SURGERY. 

A Ordrfiez, JB Prrez-Bernal, JM Borrego, A Hernfindez, E Gutirrrez, 
Map Camacho, C Cruz, JL Garmendia, MaD Rinc6n, E Gonz~tlez. 

Hospital Universitario "Virgen del Rocio". SEVILLA. ESPAlqA 

INTRODUCTION: The appearance of specific pathologies as a resuk of myocardial 
reperfasion has been related to the oxidative damage secondary to the release of oxygen 
derived free radicals (OFR). During the myocardial ischemia induced during heart 
surgery with extraeorporeal circulation, severalsubproducts of the oxygen are produced 
that shall cause toxic effects after the reperfusion which could be counteracted by the 
physiological antioxidant systems and/or provided by the medication. 

AIMS: To asses the OFR during heart surgery. To check whether an antioxidant 
treatment administered in the preoperative period make decrease the levels of OFR 
before and after the myocardial reperfusion and to verify whether its administration 
have any beneficial effect on the intra and extraoperative management. 

MATERIAL AND METHOD: The study comprehends 20 patients studied as two 
groups of 10 individuals each (A and B). All patients underwent conventional heart 
surgery of valvniar substitmion or myocardial revaseularization. 
Group A patients were administered 400 rag/8 hours of vitamin E (Tocopherol acetate) 
72 hours prior to the intervention as antioxidant treatment. Group B patient were not 
administered vitamin E. 
We assessed the quantity of malondialdehido (MDA) to assess the degree of lipidic 
peroxidation or oxidative damage of the membrane during the myocardial ischemia and 
15 nm after the reperfusion. 

RESULTS: Group A levels of MDA were 1.275 • -0.46 during ischemia and 1.742 
• 0.47 after reperfusion. Group B levels of MDA were 2.206 • 0.367 during 
ischemia and 2.874 • 0.56 after reperfnsion (p<0.001). 

CONCLUSION: Patients who underwent heart surgery and were treated with 
tecopherol acetate in the preoperative period presented levels of RLO significantly 
lower than those who were not administered the drug, both during the intraoperative 
period and after myocardial reperfusion. We detected in these patients a need for 
antiarrhythmicals and pharmacoIogical support with catecholaminas, although not 
significant, both in the introaperative period and the immediate postoperative period. 

Combination thrombolysis with urokinase and rt-PA for the treatment 
of recurrent pulmonary embolism in the presence of a right atrial 

thrombus - a case report. 
E. Giannitsis, *V. Kurowski, G. Tanbert, *J. Lewcjohann, *H. Djonlagic, A. 
Sheikhzadeh, K.-W. Diedcrich. Departments of Cardiology and *ICU of the 
University of Luebeck: Germany. 

Recommendations for the treatment of pulmonary embolism (PE) in the 
presence of right atrial thrombus (AT) are conflicting. Because of a signifi- 
cantly higher mortality rate due to fulminam or recurrent PE, there is a 
necessity to treat patients (pts) with mobile type A thrombi compared to pts 
with adherent Type B thrombi. Therapeutic strategies include anticoagulati- 
on, thrombolysis (T) or surgical thrombembolectomy. Combination throm- 
bolysis (COT), predominantly used for the treatment of acute myocardial 
infarction proved to prevent reocclusion of the infarct related artery at a 
comparable rate of hemorrhagia. Benefit has been related to the alteration of 
hemostatic proteins by non-fibrinspecific thrombolytic s. 
Administration of COT in PE has been performed sporadically. 
In the present case, a 55-year old male with no history of prior cardiovascu- 

lar disease developed acute dyspnea which was related to PE in the presence 
of deep vein thrombosis of the left femoral vein. Therapeutic anticoagulation 
was installed for a couple of days until there were several bouts of deteriora- 
tion. Biplane transesophageal echocardiography (TEE) was performed and 
revealed a large, wormlike, hypermobile thrombus within the right atrium. 
Computer tomography (CT) of the chest detected a saddle embolus in the 
bifurcation of the pulmonary tmnk almost occluding the entire left pul- 
monary artery (PA) and parts of the right P A T  consisted of 100 mg front- 
loaded rt-PA and the subsequent continuous administration of urokinase in a 
dosis of 200.000 U/hr for 24 hrs followed by therapeutic anticoagulation. 
Symptoms, blood gases and ECG improved steadily during infusion, no 
adverse effects, i.e. minor or major hemorragia were registered. Follow-up 
CT promptly after termination of T showed almost complete resolution of 
the saddle embelus, whereas TEE showed complete dissolution of the AT. ' 
Finally, the patient was switched to oral anticoagulants and had an unevent- 
ful clinical course until he was discharged. 
Conclusion: In the present case, COT was effective for the treatment of a 

complicated PE without any adverse effect. 

C A R D I O M Y O P L A S T Y  : B I O L O G I C A L  V E N T R I C U L A R  
A S S I S T A N C E  IN T R E A T M E N T  O F  M Y O C A R D I A L  
DYSFUNCTION.  

JB P6rez Bernal, A. Ord6fiez, JM Borrego, E. Gutirrrez, A.Hern,'lndez, 
MapCamacho, MaC.Prrez, JA M~rquez, E. Gonzalez. 

Hospital Universitario " Virgen del Rocio % Sevilla. ESPAIqA. 

INTRODUCTION: Nowadays we can assist hearts with problems 
of insufficiency by techniques other than transplant. Many researchers 
believe that the best way of assisting insufficient heart muscle is with another 
muscle from the patient. This technique of ventficular assistance is known as 
CARDIOMYOPLASTY. 

MATERIALS AND METHODS: We describe the surgical technique 
of cardiomyoplasty using a biological model. The transformed skeletal muscle 
is transferred to the thoracic cavity where it wraps the heart and assists it. 

The choice and preparation of this muscle is currently under 
investigation. 

Our group has focussed on the development of protocols for 
electrical stimulation to transform a skeletal muscle into a muscle which 
resists fatigue and which is functionally similar to the myocardium. We 
detect the optimum time at which this muscle has been transformed, by 
studying the transmembrane action potentials using intracellular electrodes. 
When the action potential of the trained muscle behaves like cardiac muscle 
we consider it ready for cardiomyoplasty. 

CONCLUSIONS: Cardiomyoplasty is an alternative surgical 
technique to cardiac transplant, which has a great future in the treatment of 
patients with advanced cardiac insufficiency. We describe methodology 
which, by intracellular techniques, allows selection of the optimum moment 
of transformation of a skeletal muscle trained to perform,like cardiac muscle, 
without suffering fatigue. 

INTRAPERICARDIAL FIBRINOLYSIS : A POSSIBLE 
TREATMENT OF PURULENT PERICARDITIS 

C. Defouillqy, C. Galy, M.P. Guillaumont, M. Slama, 
P. Verhaeghe, G. Touati, M. Ossart 
Service de Rdanimation Polyvalente, C.H.U. Nord, Amiens - 
France 

Puru len t  per icardi t is  is a r a re  disease. Its t r e a tmen t  
associate systemic antibiotics a n d  d ra inage  of the per icardium.  
We repor t  a ease of pu ru l en t  constrictive pericardi t is  in which 
in t raper ieard ia l  fibrinolysis was  use. 

A 38 years  old pa t ien t  admi t ted  in our  ICU for a 
constr ict ive per icardi t is  as a complication of a pu ru l en t  
per icardi t i s  diagnosed seventeen days  before. 

He had  also a n  aeha las ia  a n d  the  o'esogastric endoscopy 
h a d  found a n  oesophageal  neoplasm.  A fistula was  not  seen, 
indeed pericardial  of f lora was  the  same t h a t  oropharyngeal .  
Hemodynamie  and  echographic  s tudy  had  confirmed a 
constrictive pericardit is .  Because of the  poor s tate  of the pa t i en t  
a n  in t raper ieardia l  fibrinolysis was  prescribed (250.000 UI of 
s t reptokinase on days 23, 25, 27, 29). 

Fluid d ra inage  was  improved and  cardiac ou tpu t  was  also 
improved (day 23 : 2.53 1.min "I, day  27 : 3.58 l .min ' l ) .  No 
change  ofhemostas i s  was  noted. 

A pericardeetomy and  a n  oesophagectomy were performed 
af ter  37 days of evolution. E ighteen  months  la t te r  the pa t ien t  
was  still alive. 

In t raper ieardia l  fibrinolysis seems a n  in te res t ing  
therapeut ic  way  if  rap id ly  prescr ibed in the pu ru len t  per icardi t is  
course. 



PRELOAD ASSESSMENT BY THE RESPONSE OF THE SYSTOLIC 
PRESSURE TO GRADED INCREASE IN TIDAL VOLUME - THE 
RESPIRATORY SYSTOLIC VARIATION TEST 
A.PereI.MD.L.Minkovich,MD,M.Abiad,MD,RE Baer, MD,S.SegaI,MD, 
P. Coriat, MD 
Depts. of Anesthesiology and Intensive Care, Sheba Medical Center, 
Tel Aviv University, Israel, and Hopital Pitie-Salpetdere, Pads, France. 

The decrease in the systolic pressure following a mechanical breath, 
termed dDown (delta down), has been shown to be a sensitive indicator of 
preload(1,2). However, the clinical use of this method necessitates the 
introduction of a short apnea. We have therefore developed a Respiratory 
Systolic Variation Test (RSVT) which obviates the need for apnea. The test 
is based on the delivery of 4 successive breaths of increasing magnitude 
(5, 10, 15, and 20 ml/kg). A line of best fit is drawn between the 4 minimal 
systolic values (one after each breath) and the downslope calculated as the 
decrease in blond pressure for each increase in airway pressure ( mmHg / 
cmH20). 

In 14 mechanically ventilated patients the RSVT was performed during 
controlled mechanical ventilation under sedation. The test was repeated 
after the administration of 7 ml/kg of plasma expander. 

The initial mean downslope of the RSVT was -.40 + .40 mmHg/cmH20. 
Following volume loading the downslope decreased to -.23 + .44 (ns). At 
the same time, cardiac output (CO) increased by .96 + 1.2 L/min (p<.02), 
end-diastolic area (determined by TEE) increased from 18.5 + 6.9 to 20.3 
+ 7.1 cm2 (ns), and PAOP increased from 12 + 8 to 17 + 9 mmHg ( p < 
.001). The preinfusion downslope value of the RSVT correlated 
significantly with the increase in the CO (r = .81) and the EDa (r = .70). 
The correlation coefficients (r) of the preinfusion values of the EDa and 
PAOP to the response of the CO to volume loading were .3367 and .6788 
respectively. 

The RSV'I" causes a steep downslope during hypovolemia due to the 
decrease in the venous return. During hyper-volemia and/or heart failure, 
the relative independence of LV output from the decreasing venous return 
causes a very fiat downslope in response to the RSVT. The data derived 
from the RSVT are unique in that they reflect the fluid responsiveness of 
the LV. 
References: 
1. Perel A et al, Anesthesiology 1987;67:498. 
2. Coriat P et al, Anesth Analg 1994;78:46. 
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An expert system for all aspects of P.A. catheterisation 

B. Richards, D. Barman*, B. Doran*, R. Hollingsworth, Department of Me- 
dical Informatics; UMIST, Manchester, England * Department of Anae- 
sthetics, M. R. I., Manchester, England 

Objectives: The production of a computerised Expert System for (a) training 
of junior staff in the insertion and usage of a Pulmonary Artery Catheter 
(PAC) and (b) guiding all clinicians through a Protocol for treating patients 
with abnormal parameter values as determined by the PAC. 

Methods: An Expert System has been constructed running on a multi- 
media computer with the two objectives in mind, viz training of inexper- 
ienced staff, and protocol guidance with treatment regimes for all staff. The 
System is based on experience gained from two previous systems, the one 
for dealing with acid-base and electrolyte problems in ICU patients; the sec- 
ond for stabilisation of patients with Heart Rate and Blood Pressure ab- 
normalities. 

The Training Section takes the form of a stage-by-stage account of the in- 
sertion of the PAC and displays of correct waveforms, coupled with indica- 
tions of possible incorrect placements, and guidance when failing to achieve 
the perfect positioning. 

The Treatment Protocol Section extends an existing protocol for correct- 
ing abnormalities in Heart-Rate and Blood-Pressure, and now takes ac- 
count of all the indices as measured by the PAC. The system will suggest 
treatment to correct such things as abnormal Wedge Pressures concomitant 
with parameter values throughout the rest of the cardiovascular system. 
The type of patient eg post-operative cardiothoracic or I. C. U. trauma, will 
be taken into account when recognising abnormal parameter values and 
when prescribing treatment. 

Results: A working system which will be improved by the finetuning being 
carried out. The results and lessons learnt will be presented at the Confer- 
e n c e .  

Conclusions: A sensible use of a computer as a Decision Support System 
to aid the doctor. 

A METHOD FOR MEASUREMENT OF MEAN SYSTEMIC FILLING 
PRESSURE IN PATIENTS 
ME. SDaracino. G. Foti, M.Cereda, L.De Marchi, G. 
Musch, M. Verweij, A.Pesenti, A.Versprille. 
Inst.of Anesth. and Int. Care -Univ.of Milan -HSG -Italy 

Mean systemic filling pressure (Psf) is defined as the 
equilibrium pressure in the systemic circulation when 
blood flow is zero. Psf might be an index of the 
effective filling of the circulation. Aim of this study 
was to test a simple method to measure Psf in humans, 
under conditions of intact circulation and during 
mechanical ventilation (MV) (1,2). Modeling the 
systemic circulation as a pipe constant resistance, 
we've assumed the venous return (QV) to be proportional 
to the difference between arterial pressure (Pa) and 
qentral venous pressure (Pcv). To induce changes in 
QV, 5 end inspiratory pauses (IP) were performed after 
inflation of 5 different tidal volumes (Vt), randomly 
applied. In 7 critical care patients, sedated, 
paralized, in MV and hemodynamically stable, we 
measured the fall in Pa and the increase in Pcv caused 
by IP. According to Guyton's venous return equation: 
Qv=(Psf-Pcv)/Rsf,d. Rsf,d is the resistance downstream 
to the site in the circulation where blood pressure 
equals Psf. For the systemic flow, Qs=(Pa-Psf)/Rsf,u 
(where. Rsf,u is the resistance upstream). During the 
Ip,Qv=Qs. Then pa=Psf(l+Rsf,u/Rsf,d)-(Rsf,u/Rsf,d)*Pev. 
If Rsf,u, Rsf,d, and Psf are constant (2), then Pa is 
linearly related to Pcv and Psf can be computed from 
the regression line Pavs Pcv, by equaling Pa to Pcv. 
Pcv, Pa, and airway pressure traces were simultaneously 
measured and recordered through an eight channels 
chart recorder (Gould Inc.Cleveland,Ohio-U.S.A.). The 
applied Vt ranged from 507• ml to 1571• ml. 
Airway plateau pressure was not >40 cmH20. At each step 
Pcv and Pa were measured during the IP, when the fall 
in Pa reached a plateau, i.e. after a mean time of 
13.1• s. RESULTS: l)the average baseline (Pa-Pcv) 
was 70• mmHg, at the maximum TV (Pa-Pcv) was 41• 
mmHg. 2) In each patient we found a linear relation 
between Pcv and mean Pa (r ranging: from 0.89 to 0.97) 
3) Average Psf was 21• mmHg and was significantly 
related to mean Pcv (Psf=2.53*CVP+2.85,with the 
r=0.89). CONCLUSIONS: The relationship between Pa and 
Pcv in patients during inspiratory pause procedures is 
linear in humans, and it is in animals studies (2). 
Therefore, we conclude that this method is a reliable 
technique to estimate mean systemic filling pressure in 
patients. 
(I) Versprille A.,Jansen JRC. Psf as a characteristic 

~ ressure for venous return. Plfug Archiv 405:226- 
3,1985 

(2) Den Hartog EA.,Versprille A., Jansen JRC.Aortic vs 
central venous pressure. Clin Int Care $5:4 F62, 1994 

The cardiopulmonary effects of  546C88 in human septic shock 

D. Watson, J. Donaldson, R. Grover, D. Mottola, K. Guntupalli, J.-L. Vincent for the Wellcome Inter- 
national Septic Shock Study Group, Department of Pulmonary/Critical Care Medicine, Wellcome 
Foundation Ltd., Beckenham, Kent, BR3 3DS, UK 

Objective: To evaluate the cardiopulmonary effects of the nitric oxide synthase inhibitor L-NS-Me - 
thylarginine HCI (546C88) in patients with septic shock. 

Method: Septic shock was defined as severe sepsis with either persistent hypotension (mean arte- 
rial pressure; MAP < 70 mmHg) or the requirement for a noradrenaline (NA) infusion ~ 0.1 9g/kg/ 
rain with a MAP --< 90 mmHg. Cardiovascular support was limited to NA + dobutamine (DB). 
546C88 was given for up to 8 h at a fixed dose-rate of either 1, 2.5, 5, 10 or 20 mg/kg/h iv. During 
546C88 infusion, NA was to be reduced and if possible withdrawn, whilst maintaining MAP above 
70 mmHg and the cardiac index (CI) as clinically appropriate. Assessments were made at baseline 
(t = 0); at I h from the start of treatment (t - 1); and at the end of treatment (t - 8) with 546C88. 

Results: median values (* assessment made at 8 h or when 546C88 discontinued). 

5465C88 Time NA/DB rate CVP MPAP PAOP CI RVSWI Qs/Qt PaO2/FiO 2 
mg/kg/h h gg/kg/min mmHg mmHg mmHg L/rain/m2 g .m/m 2 % kPa 

1.0 0 0.78/11 12 24 14 4.34 7.1 32 24 
(n - 6) 1 0.78/11 11 24 14 4.55 7.9 26 26 

8* 0.43/11 13 28 17 4.68 7.8 25 26 

2.5 0 0.46/0 13 29 14 4.20 6.9 38 16 
(n = 6) 1 0.32/0 13 30 16 3.56 7.7 23 28 

8* 0.12/3 13 34 14 3.66 8.4 26 23 

5.0 0 0.23/5 13 25 15 4.76 6.2 34 33 
(n - 4) 1 0.24/5 11 25 15 3.90 7.2 28 37 

8* 0.12/8 11 25 15 3.90 5.6 24 42 

10 0 0.45/5 10 25 13 4.00 7.9 33 35 
(n - 5) 1 0.34/10 9 25 12 3.30 8.6 23 30 

8* 0.08/13 9 27 11 3.24 7.9 20 29 

20 0 0.34/6 10 26 16 4.22 9.5 42 20 
(n - 10) 1 0.24/6 10 25 17 3.17 6.8 31 25 

8* 0.07/8 9 26 18 3.41 8.7 34 26 

(MPAP - mean pulmonary artery pressure; CVP central venous pressure; PAOP pulmonary ar~ 
tery occlusion pressure; RVSWI - right ventricular stroke work index; QJQt - intra-pulmonary 
shunt; PaO 2 - arterial oxygen tension; FiO 2 - inspired oxygen fraction). 

Conclusions: 546C88 does not appear to increase MPAP or worsen pulmonary gas exchange in pa- 
tients with septic shock, when given by infusion for up to 8 h. 546C88 is a novel vasoactive agent for 
the treatment of septic shock which will now he evaluated in a randomised, placebo-controlled safe- 
ty and efficacy study. 
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EVALUATION OF 2HzO AND THE THERMAL INDICATORS FOR 
INDICATOR DILUTION MEASUREMENT OF CARDIAC OUTPUT 

C-J B. Wallin MI), P.G. R6sblad MD, L.G. Leksell MD, PhD. 
Dept. of Anaesth. and Int. Care, Karolinska Hosp. Stockholm, Sweden. 

Objectives : To compare cardiac output (Q) data obtained for thermal indicators in 
pulmonary artery (QTPA) and aorta (QTAo) and for the stable isotope 2HzO in aorta 
(Q2v~2o) with indocyanine green (ICG) in aorta (QIcG) as reference. 
Methods : An indicator solution of ice cold H20 (9.4 mL), 2H20 (0.6 mL) and 
ICG (10 mg) was injected as bolus via the injection port of a Swan-Ganz catheter. 
Qlco and Qzmo was measured using a dual optical system (Penn Lab Instruments, 
Philadephia, PA, USA). QTPA and QTAO was measured using a thermal dye system 
(COLD Z-02, Pulsion Medizintechnik GmbH&Co KG, Munich, Germany). 
Recovery of an indicator was calculated as QIcG divided by Q for the indicator. 
54 boluses were administrated in a group (I) of 6 anaesthetized pulmonary healthy 
sheep while Q was altered with high dose halothane (n=18), low dose halothane 
(n= 18) and dobutamine infusion (n= 18). Another 18 boluses were administrated in 
a group (II) of 6 anaesthetized sheep with stable oleic acid induced pulmonary 
oedema during dobutamine infusion. 
Results: For all registered 72 boluses there was no difference between the four 
indicators in the measurement of Q: QICG 4.3+1.7 L/rain, QrPA 4.2<-1,7 L/min, 
Q2n2o 4.3<-1.6 L/rain and QTAO 4.2<-1.6 L/rain. The recoveries (n=54 boluses) for 
all tested indicators were close to 1.0 independent of Q~cu in the wide range from 
1.4 to 7.1 L/rain in the group I. 

Thermal indicator in PA 2H20 in aorta Thermal indicator in aorta 

1 1 1 o 
o 

,v 0 0 0 
I II I 11 I 11 

In contrast to the recoveries of thermal indicator in PA and 2H20 in aorta the 
:~covery of thermal indicator in aorta was significantly increased in group II (n= 18 
boluses) over group I (n=18 boluses) (1.3<-0.3 vs. 1.0+-0.1, p=0.04). 
Conclusions: The "overrecovery" of thermal indicator in aorta is in agreement with " 
BiScks deconvolution study (i) and results in erroneous values for Q. The most 
pausible explanation is the distortion of the thermal curve caused by the slow 
response time of the thermal detection instrument as shown by Ganz (2). 
1. B6ck et. al. J Appl Physiol 1988; 64: 1210-1216. 
2. Ganz et. al. Circulation 1964; 30:86-89. 

ESTIMATION OF EXTtr-AWASCULAR LUNGWATER USING OPTICAL 
DETECTION OF 2H20 

C-J B. Wallin MD, P.G. R6sblad MD, L.G. Leksell MD, PhD. 
Dept. of Anaesthesiology and Intensive Care, Karolinska Hospital, Dept. of 
Anaesthesiology and Intensive Care, Danderyds Hospital, Stockholm, Sweden. 

Objectives: To compare data obtained with the double indicator dilution method 
using indocyanine green (ICG) and the stable isotope 2H20 for the estimation of 
extravascular lung water (EVLW2Hzo) to gravimetriu lungwater data (EVLWg~). 
Methods: An indicator solution oflCG (10 rag) and 2H20 (0.6 mL) was injected as 
bolus via the injection port of a Swan-Ganz catheter. Dilution curves for ICG and 
ZH20 was registered in aorta with a dual optical system (Penn Lab Instruments, 
Philadephia, PA, USA). Cardiac output and mean tranist time was measured for 
both tracers (QIco, tlco, Q2n2o, t202o) (1). 
Data analysis: EVLWg~av was reference for EVLWzHzo calculated as Q2HZO times 
the difference in mean transit time between t2nzo and rico (Atm2n). As reference for 
Atzn2o EVLWg~,v was divided by Q~cG to obtain Atg~,. A reference distribution 
volume for 2H20 was calculated as the sum of central blood volume and 
EVLWg=v. 54 boluses were administrated in a group (I) of 6 anaesthetized 
pulmonary healthy sheep while Q was altered. Another 18 boluses were 
administrated in a group (II) of 6 anaesthetized sheep with stable oleic acid 
induced pulmonary oedema. EVLWg~v measurement was performed postmortem. 

2 Results: For 72 boluses H20 parameters were not significantly different from their 
respective reference parameter: At2vao 5.3+_3.5 s vs. Atg~, 5.4+3.2 s, EVLWzH2O 
332-+195 mL vs. EVLWg~,~ 338+169 mL. In group I the ratio between 2HzO 
parameters and respective reference parameters (n=54) were independent of Qlco 
from 1.4 to 7.1 L/min. 
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Distribution volume for 2H20 did not influence 2H20 parameters. 
Conclusions: The accurate measurement of At2u2o indpendent of Q and volume 
influence resulted in EVLW2mo values close to gravimetric values. These results 
are in agreement with Chinards original studies (2). 
l. Wallin et. al. J Appl Physiol 1994; 76: 1868-75. 
2. Chinard et al. Circulation Research 1962; 10: 473-490. 

ESTIMATION OF EXTRAVASCULAR LUNGWATER USING THE 
THERMAL DYE METHOD 

C-J B. Wallin MD, P.G. R6sblad MD, L.G. Leksell MD, PhD. 
Dept. of Anaesth. and Inten. Care, Karolinska Hosp. Stockholm, Sweden. 

Obiectives: To assess the thermo dye method using indocyanine green (ICG) and 
thermal indicator for the estimation of lung water (EVLWT). 
Methods: Ice cold indicator solution of ICG (10 mg) in water (10 mL) was injected 
as bolus via a central venous line. Dilution curves for ICG and thermal indicator 
were registered in aorta with a thermal dye system (COLD Z-02, Pulsion Med. 
technik GmbH&Co KG, Munich, Germany). Cardiac output and mean transit 
times were measured (tlco, QTAO, trAO). Q for ICG in aorta (Q:cu) was measured 
with a separate spectrometer. 
Data analysis: EVLWg=v was reference for EVLWT calculated as Qrno times the 
difference in mean transit time between trAo and qc6 (ART). As reference for Atr 
EVLWgr,v was divided by Qicu to obtain Atvav. A reference distribution volume for 
thermal indicator was calculated as the sum of central blood volume and 
EVLW~ra~. 54 boluses were administrated in a g:oup (I) of 6 anaesthetized 
pulmonary healthy sheep while Q was altered. Another 18 boluses were 
administrated in a group (II) of 6 anaesthetized sheep with stable oleic acid 
induced pulmonary oedema. EVLWg~v measurement was performed postmortem. 
Results: For 72 boluses thermal parameters were significantly different from their 
respective reference parameter: ArT 9.6--.7.6 s vs. Atg~av 5.4+_3.2 s (p<0.001), 
EVLWT 556+319 mL vs. EVLWg~av 338+_169 mL (p<0.001). In group I the ratio 
between thermal parameters and respective reference parameters (n=54) were 
independent of Q~c6 from 1.4 to 7.1 L/rain. 
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The slope of the AtT/At~v ratio was significantly different from zero indicating a 
non-linear relationship between ArT the thermal distribution volume. 
Conclusions: The most plausible explanation for the non-linear measurement Atr is 
the distortion of the thermal curve caused by the slow respons time of the thermal 
detection instrument as shown by Ganz (1). This error causes the discrepancy 
found in this and other studies between EVLWr and EVLWg~v (2). 
1. Ganz Circ. 1964; 3086-89.2. Wickerts J Physiol, Lond. i992; 458: 425-438. 

T R A N S P L A N T E D  H E A R T  F U N C T I O N  IN T H E  
E A R L Y  P O S T O P E R A T I V E  P E R I O D  
A.Eremenko.,  N .Chaus ,  E.Szhigareva 
Intensive Ca re  Depar tmen t ,  Research  Center  o f  Surgery,  
Moscow,  Russia  

The a im o f  the s tudy was  to assess left and  right ventr icular  
funct ion in the early pos topera t ive  per iod after  or thotopic  
hear t  t ransp lan ta t ion  to e labora te  therapeutic  approaches  o f  
hear t  funct ion abnormal i t ies  correct ion.  
Mathef ia l  and  methods .  H a e m o d y n a m i c  moni tor ing  da ta  o f  
twenty  one pat ients  ( 19 men,  2 women  ) age f rom 18 to 56 
were studied. Card iac  output ,  p u l m o n a r y  artery,  r ight a t r ium 
and  p u l m o n a r y  wedged pressure  were measured  with Swan-  
G a n s  catheter.  Centra l  h a e m o d y n a m i c  indices were calculated 
with the help o f  compute r -based  moni to r ing  system. Relat ions 
o f  ventr icular  s t roke work  index to it's end-diastolic pressure 
were used for  ventf icular  funct ion assessment.  
Results.  In mos t  cases r ight  ventr icular  disfunction was the 
ma in  problem.  Isolated f ight  ventf icular  failure with high 
p u l m o n a r y  vascular  resistance (PVR) was  observed in 24% 
(5pts), wi thout  high PVR-in  43% O p t s )  and  with left 
ventr icular  failure-in 33% (7pts). One  o f  the most  impor t an t  
reasons  for  f ight  ventr icular  failure was  the t ime o f  hear t  
ischemia more  than  90min, which is o f  great  impor tance  in the 
ease o f  distance harvest ing.  The mos t  effective t rea tment  for  
card iac  failure was  combina t ion  o f  dobutamine  with 
i8oprotherenol,  atr ial  pac ing  a n d  vasodi la ta tors  in case o f  r ight  
ventf ieular  disfunction. All cases with isolated right ventr icular  
failure were t reated sucsessfully. Biventricular  hear t  failure was  
a sighn o f  b a d  prognosis  and  the reason o f  death  in 2 cases. 
Conclusion.  Right  ventf ieular  disfunetion is the main  
p rob lem dur ing  t ransp lan ted  hear t  adap ta t ion  in the early 
pos topera t ive  per iod.  Opt imal  therapeut ic  managemen t  o f  
card iac  disfunct ion includes infusion o f  dobu tamine  in 
combina t ion  with isoprotherenol ,  atrial  pac ing  a n d  
vasodi la ta tors .  



INFARCTUS OF MYOCARDY-INFLUENCE OF LOCALISATION 

ANO RISK-FACTORS ON THE SURVAVE PATIENTS 

~!~_~J~!~ ,  sne~ana Zonjatovi~ and M.mioradovi~ 
Cardiology-department of Clinical Centre-Kragujevac 
Institution for occupational Health "Zastava"-Kragujevac, 
SR Yugoslavia 

The aim of the investigate is analisis five years survives patie- 
nts with A.I.M.In dependence of local i ty and risk-factors. 

Patients and method: 
We ana~sed-39~-pat~e~ts (273 males and 118 woman), average 59,8 
years. For stat ist ic evaluation we used Life-table slstem in oder to 
estimate prognostic determinants. 

Results: 

-Infarctus-diaphragmalis had 112 patiets (28,64%)from which 84 patie- 
nts (?4,?9%) survived five years. 

-Infarctue of the anteroseptalis location hod 110 patients (28,34%), 
from which 66 patients (59,69%) survived five years. 

-Inferctus on the anterior wall had 88 patients (22,5%), from which 
46 (52,05%) survived 5 years. 

-Non Q inferctus was registrated in the 35 patients (8,95%),from 
which 21 (60,96%) survlved five years. 

-Mix 1ocalisation of infarcts had 45 patients (11,50%), from which 
only 6 patients (12,39%) survived five years. 

Risk-factors of the coronary disease (diabetes, hypertonsy, 
hypartrlgliaeridy), approximaty had similary influence on the survive 
patients, which was statlstic estimated. 
- Hypertensy had I03 patlents survived 61 patients (59,48%) 
- Diabetes had 82 patients survlved 44 patients (53,56%) 
- Hyperttigllceridy had 92 patlents - survived 58 patients (62,8?%) 
-Others risk-factors had I14 patients-survived 60 patients (52,?8%) 

Concluslon: 

Localisation of the infsrctus myocardy and arrival risk-factors have 
stat ist ic significant influence on the survives of patients. 
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9. Mechanical Ventilation 
DIAPHRAGM KINETICS DURING PNEUMATIC BELT 

RESPIRATORY ASSISTANCE, A SONOGRAPHIC STUDY 
IN DUCHENNE MUSCULAR DYSTROPHY. 

* J. Avoub MD, ** J. Milane MD, ***R. Targhetta MD, 
**0. Jonqnet MD, *J.M. Bourgeois MD, ***P. Balm~s MD. 

* Service d'Ultrasonographie, Centre Hospitalier Universitalre (CHU) 
de Nimes, FRANCE 

** Service de R~animation M&ticale - Assistance Respiraloire, CHU 
Montpellier, FRANCE 

*** Service de Mrdecine Interne et de Pneumologie, CHU Ntmes, FRANCE 

Background and nurnoses 
Patients with respkatory muscle paralysis may benefit from respiratory 
assistance by abdomino-diaphragmatie pneumatic belt. We used a non invasive 
technique, M-mode sonography, to assess the effect of this device on 
diaphragmatic excursion. 
Material  and methods 
We measured the amplitude of right diaphragm motion in seven patients with 
Duehenne muscular dysl~ophy in supine position with various thoracic posture 
(0 ~ 45 ~ 75~ without and during pneumatic belt respiratory assistance. 
Result 
Without respiratory assistance, the thoracic posture had no significant 
consequence on the amplitude of diapttragm motion, either in quiet or deep 
breathing. The pneumatic belt increased the diaphragm motion amplitude from 
7.1 +__ 3.6 mm to 17.71 +_ 5.5 ram (p = 0.009) at 45 ~ tilt angle, and from 8.4 + 
3.8 mm to 19.3 + 5.8 mm (p = 0.009) at 75" tilt angle. The tidal volume 
increased from 211 + 78 to 373 + 99 rut a145* tilt angle, and from 229 + 78 to 
447 + 143 ml at 75* tilt angle (p = 0.009). 
Two patients could not bear the horizontal position (0' tilt). In the five other 
patients, the pneumatic belt increased but not significantly the amplitude of 
diaphragm motion (9.2 + 4.9 mm to 15.5 + 7.3 ram). 
After an overnight respiratory assistance, PaO2 increased from 66.4 +_. 8.7 to 
73 + 10.1 mmHg (17 = 0.015), SaO2 increased from 91.1 + 2.5 % to 91.9 +_. 3 % 
(p = 0.015), and PaCO2 decreased from 52 + 6.4 to 46.4 +_. 4 mmHg (p = 0.015) 
Conclusion 
According to the ventilatory pattern result, M-mode sonography allows to 
measure non invasively the improvement of diaphragm kinetics obtained by 
pneumatic belt respiratory assistance, and may be helpful for its adjustment. 

I N S P I R A T O R Y  E F F O R T  D U R I N G  N O N - I N V A S I V E  
M E C H A N I C A L  V E N T I L A T I O N  W I T H  F L O W  A N D  
PRESSURE TRIGGERS IN COPD PATIENTS. 
S.Nava,C.Bruschi,N.Ambrosino,V.Patruno,M.Confalonieri. 
Division of Pneumology Centro Medico Montescano IRCCS, 
Fondazione Clinica del Lavoro, Montescano, ITALIA. 

Objective: To study the effect of flow triggering (flow sensitivity 1 
and 5 L/min) vs pressure triggering (-lcmH20) on inspiratory effort 
during pressure support ventilation (PSV) and assited/controlled 
mode (A/C) in 8 stable COPD patients non-invasively ventilated 
with a full face mask. 
Methods: The patients were studied during randomized 15 min. 
runs using a Bird 8400 ST ventilator at zero PEEP (ZEEP). Trigger 
values for pressure (-lcmH20) and flow (1 L/rain) were the lowest 
allowed by this ventilator. The transdiaphragmatic pressure time 
product per breath (PTPdi), dynamic intrinsic PEEP (PEEPi,dyn), 

maximal airway pressure drop during inspiration (APaw) andl 
ventilatory variables (Ti,Te,TTot,RR,Vt and minute ventilation) 
were measured. 
Results: No major problems due to airleaks or to auto-triggeriffg 
phenomena were observed in the patients, so that all of  them were 
able to perform all the protocol runs. Minute ventilation and 
respiratory pattern were not different using the two triggering 
systems. The PTPdi was significantly h igher  during both PSV 
(10 .6+6 .8  c m H : 0  x sec) and A/C (10.1+2.5) with pressure  
triggering, as respect to PSV (8.9+7.5, p<0.02) and A/C (5.8+4.4, 
p<0.001) with flow triggering (1 L!m). No differences were 

observed between 1 and 5 L/min flow triggers. APaw was also 
significantly larger during pressure triggering; PEEPi,dyn was 
reduced during flow triggering being 5.5+1.5 cmH20 (PSV flow 
trigger) vs 8.1+1.5 (PSV pressure trigger) and 4.4+_1.3 (A/C flow 
trigger) vs'f~5+l (AtC pressure trigger). 
Conclusions: In stable COPD patients non-invasively ventilated, 
flow triggering reduces the respiratory effort during both PSV and 
AiC mode as compared to pressure triggering. This may  be partly 
due to a decrease in PEEPi,dyn using a flow-by system. 

M U T U A L  INTERACTION OF  LEFT AND R I G H T  LUNGS 
DURING M E C H A N I C A L  VENTILATION IN PIGLETS 

Adrian Versprille, Maikel van Oosterhout and Jos R.C. Jansen. 
Pathophysiology Lab., Dept. of Pulmonary Diseases, Erasmus Universi- 
ty Rotterdam, The Netherlands. 

Objective. Cardiac output is higher during alternating ventilation 
(AV) (i.e. differential ventilation of  the lungs with a phase shift of  
half a ventilatory cycle) than during synchronous ventilation (SV) 
of  both lungs 1 . We verified the hypothesis that the higher cardiac 
output depended on a lower central venous pressure and intrathora- 
cic pressure, due to a lower mean lung volume, which we attribu- 
ted to part of  the expansion of the inflated lung at the expense of 
the expiring, opposite lung 2. We studied this interaction between 
the lungs during one-sided inflation, which we called cross-talk. 
Method. In 6 anaesthetized and paralyzed piglets we applied short 
periods (30 s) of  one-sided ventilation (10 breaths per rain, bpm), 
while the other lung was open to the ambient air. The air flow into 
the non-ventilated lung during expiration of the ventilated lung was 
integrated to volume. We studied 1-to-r and r-to-I cross-talk at 
ventilatory rates of  10, 15 and 20 bpm. The amount of  cross-talk 
was the volume displacement in the non-ventilated lung. 
Results. During 10 bpm the r-to-I crosstalk was 23 _+ 4.7 % 
(mean +__ sd) of  the tidal volume to the right lung and the 1-to-r 
crosstalk 31 _ 6.3 % of  the left tidal volume. Both values increa- 
sed at 20 bpm to 30 _ 4 . 1 %  (p < 0.05) and 39 _ 7.7 % (p < 
0.01) respectively. The values at 15 bpm were in between., 
Conclusion. We concluded that the lower mean lung volume and 
lower thoracic expansion during AV compared to SV depends on 
partial expansion of  the inflated lung into the non-inflated lung, 
resulting in a lower mean intrathoracic pressure as the main reason 
for the higher cardiac output during AV. 
1. Versprille A et al. Intensive Care Med. in press. 
2. Versprille A et al. Submitted. 

MECHANICAL VENTILATION AFTER SURFACTANT ADMINI- 
STRATION FOR RESPIRATORY DISTRESS SYNDROME (RDS). 
R. Hentschel, M. Micheely, A. Suska, G. H~ilskamp, H. Rabe, 
G. Jorch 
Dept. of Neonatology, University Children's Hospital MOnster, 
Germany . 

Obiective: Natural surfactant given for RDS in premature 
infants leads to a rapid improvement in oxygenation, but 
lung compliance did not improve in most studies. However, 
acute effects on lung mechanics during and immediately 
after surfactant administration have not been studied 
before. 
Methods: A total of 13 administrations of bovine surfactant 
in recommended doses was given via a small catheter into 
the distal endotracheal tube either as a bolus (n = 8) or as 
a slow infusion (n = 5) in 10 infants with established RDS. 
Static compliance (C), resistance (R) and t ime constant 
(TC = CxR) of the lung were measured every 3 minutes with 
a lung function cart (Sensormedics 2600) without interrup- 
ting venti lation. 3 infants receiving synthetic surfactant 
were studied as controls. 
Results: After surfactant as a bolus or during infusion C first 
decreased but then increased, whereas R increased imme- 
diately with great fluctuations but did not return to baseline. 
This pattern was more pronounced in infusion than in bolus 
administration. Change of C and R varied greatly in the 
individual case, maximum C was > 400 %, maximum R 
> 700 % of baseline value. Retreatment was followed by 
an increase in R in all 3 patients, but C increased only in 
the one who was responder. Patients receiving synthetic 
surfactant had no change of C or R and were non-respon- 
ders. 
Conclusion: Administration of natural surfactant can lead to 
dramatic increases in TC so expiratory time must be long 
enough to avoid inadvertent PEEP. The change of lung 
mechanics does not occur after synthetic surfactant and 
there may be a different pattern in responders vs. non- 
responders. 
(Supported by Deutsche Forschungsgemeinschaft He 1835/1-1 ) 



P R E S S U R E  S U P P O R T  IN D I F F E R E N T  V E N T I L A T O R Y  MODES 

HAS D I F F E R E N T  E F F E C T S  ON R E S P I R A T O R Y  M E C H A N I C S  
Chae Man Lira, M.D., Younsuck Koh,MD., Woo Sung Kim,M.D., 

Dong Soon Kim, MD.. Won Dong Kim, M.D., 
Dept of Internal Medicine, College of Medicine, Univ of Ulsan, Seoul, Korea 

O B J E C T I V E :  To find out i f  pressure support (PS) in different ventilatory 
modes exert different effects on respiratory mechanics. 
METHODS:  PS(5, 10, 15 cmH20 sequentially) was applied in SIMV and 

CPAP modes in 14 patients on mechanical ventilation. Data o f  respiratory 
mechanics obtained by CP-100 monitor (Bicore, USA) were analyzed. 

RESULTS:  1. Common effects of  PS in both CPAP and SIMV modes 

PS (cmH20) 
Vt CPAP 

SIMV 

0 5 10 15 p value 

0.28_+0.09 0.29_+0.09 0.31_+0.10 0.34_+0.12 0.002 
0.31-+0.11 0.32_+0.09 0.34_+0.16 0.36_+0.15 0.001 

WOB* CPAP 1.40_+1.02 1.01_+0.80 0.80+_0.85 0.6g+0.76 0.0001 
(J/L) S I M V  0.97_+0.77 036_+0.64 0.57+_0.55 0.49!0.49 0.0001 

PTP CPAP 3l)0-+216 217_+165 179_+187 122_+114 0.0001 
SIMV 218_+181 178,+157 130+147 108_+129 0.0017 

*work of  breathing pressure time product, cmH20.sec/rnin 

2. Different effect of  PS between CPAP and S[MV modes 

PS (cmHzO) 0 5 I(I 15 p value 

RR C P A P  27.9+6.7 30.0-+6.6 26 1_+9.1 27.5_+5.7 0.505 
SIMV 274_+5.1 27.8+6.5 276_+6.2 25.1_+5.4 0.0001 

P~l CPAP 6.2_+3.5 4.8_+2.8 4.8-+3.8 3.9+2.5 0.0061 
(~rauo~ SIMV 4.3_+2.1 4.0_+1.8 3.5-+1.6 3.5_+1.9 0.054 

TI/Trov CPAP 0.40-+0.05 0.39_+0.04 0.37_+0.04 ().35+-0.04 0.0004 
SIMV 0.40_+0.08 0.35-+007 0.38_+0.10 037-+0.10 0.287 

3. At a comparable level o f  VT and PTP was lower(179+187 vs. 218+ 18 l ,  

p=0.042), and Tt/TTov was shorter(0.37+0.04 vs. 0.40/0.08, p= 0.026) in 
CPAP+PS mode than in SIMV alone which has been conventionally used 

for a weaning method. 
C O N C L U S I O N :  PS decreased RR in SIMV mode but not in CPAP mode, 
and it improved Po.t and Ti/T'rov in CPAP mode but not in SIMV mode. The 
efficiency o f  respiratory muscle work was better in CPAP+PS than in 
SIMV alone at comparable VT. 
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COMBINATION OF CONTINUOUS JET EXTRA- TRACHEAL GAS 
INSUFFLATION (CJEGI) AND PRESSURE-CONTROLLED VENTILATION 
FOR REFRACTORY HYPOXEMIA MANAGEMENT IN ACUTE LUNG INJURY 

Picazo L, Sierra R, Fierro J, Garc~a M, Hern~ndez B, Catal~ A, Ruble J. 
Intensive Care Unit, H.U. "Puerta del Mar", C~dlz, Spain 

OB~I31CTIVES= Acute lung injury (ALI} sometimes induces severe hypoxernla which 
may be refractory to conventional modes of mechanical ventilation (MV). The 
elm of this study was to observe some cardio-pulmonary effects of an 
alternative method of ventilatory management of severe ALI. 

~ODS= Five patients with severe ALI (MURRAy scores >3) requiring MV were 
studied. Protocol inclusion was considered when a control-mode of MV (with a 
PzO~=l.0 and a PEEP level <15 cmE=O} was not able to get either a P.OJF=O= ratio 
>55 or a S.O= >85%. Patients were sedated, paralyzed, and a ventilator (Serve 
900C) was used for pressuz'e-control ventilation (PCV). FIO= was maintained at 
1.0 and PEEP removed. Continuous gas flow (250• mL/Kg] was humidified and 
jet delivered through a tube (7 ram ID, 18 mL capacity, 0.09 mL/cm H=O 
compllancel ended in a nozzle (0.8 mm IS) attached to the endotracheal tube 
connector. A thermodilution flcw-dlrected catheter was inserted in pulmonary 
artery. Following variables were recorded 15 minutes before and after protocol 
started: tidal volume (VT), minute ventilation (vz), Intratracheal pressures 
(P~w), wedge pulmonary artery pressure (WP), central venous pressure (CVP), 
mean arterial pressure (MAP), cardiac index (CI), arterial and mixed venous 
oxyhemoglobin saturation (SaO=, SvOa) , oxygen delivery (DO~) , oxygen 
consumption (vo2) , intrapulmonary shunting (Q./Qt) , and Oxygen extraction ratio 
(ERO). 

REBUL~S= 
PCV+PEEP CJE~I*PCV 

PEEP (cmHzO) 11.9• 14.6• 

SaO 2 (%} 71• 96• 

MAP (mmEg) 78• 73• 

WP (mmHg) 12• 15• 

CI (L/mn/m I ) 5.01• 4.85• 

DO 2 (mL/mn./m 2 ) 493• 632• 

VO= (mL/mn./m = ) 184• 177f31 

ERO {%] 39• 27• 

Q./Q~ (%) 44• 25• 

"p<O.O01 *'p<0.005 

CONCLUSIONgl CJEGI seams to improve pulmonary and tissue oxyqenation in some 
cases of ALl with refractory hypoxemla. CJEGI may be an alternative method of 
artificial ventilation in hopeless settings but it still requires a thorough 
evaluation. 

COMPARISON OF HIGH FREQUENCY PERCUSSIVE VENTILATION 
AND CONVENTIONAL VENTILATION AFTER INHALATION INJURY: 
PRELIMINARY RESULTS 

P. REPER, R. DANCKAERT, O. WYBAUX, R. JAGODZINSKI, P. LAMPAERT, D. 
YSEBAERT, A. VANDERKELEN 

Many patients (pts) require artificial ventilatory support alter inhalation injury which is 
responsible for severe acute respiratory failure. 

High Frequency Percussive Ventilation (HFPV) combines conventional ventilatory cycles with 
high frequency percussions (400 to 900 cycles/rain). HFPV is a recent alternative to 
conventional ventdation (CV). 

19 pts requiring artificial ventilation after severe inhalation injury were randomised: group I (9 
pts - mean age 51.2 a: 20.7) under CV (Evita, Dr~ger) and group II (10pts - mean age 35.8 • 
12.1 ) under HFPV (VDR4, Pereussionaire Corp.). 

Current ICU parameters were studied every two hours for 5 days: blood oxygenation (Pan2 
PaCO2 ...), ventilatory (Fin2, Peak Inspiratory Pressure ...) and hemodynamic data (HR, Mean 
Arterial Pressure, CVP ...). 

A statistical analysis (Wilcoxon test) demonstrated a significant higher PaO2/FiO2 in group 1I 
(p<0.05) from day 0 to day 3. 

p<0.05 

35O 
30 _ 
250 
20 

Hours after injury 
o -  PO2/FiO2-Evlta t PO2/FiO2-HFPV 

No sigificant difference was observed with the other parameters. 

This observation suggests that HFPV could allow to ventilate at lower Fin2 and improve blood 
oxygenation during the acute phase after inhalation injury reducing toxicity risk related to high 
Fin2. 

Further studies are necessary to confima these results and evaluate the possible implications on 
mortality alter smoke inhalation and for other ICU pts. 

Crit Care Dept- Royal Military Hospital, Brussels-Belgium 

NORMOCAPNIC VENTILATION AT FREQUENCIES 2 - 25 Hz IN RATS 
USING VOLUME CONTROLLED HIGH FREQUENCY VENTILATOR WITH 
CONSTANT FLOW INSPIRIUM AND PRESSURE CONTROLLED EXPIRIUM 

V. Zabrodsk~,, J. Krejzl, O. Brychta, J. Burle, M. Vizek *, and J. Sim~k 
Institute for the Care of Mother and Child, Prague, nd 
"Dept. o( Pathophysiology, 2 Medical Faculty, Charles University, 
Prague, Czech Republic. 

Objectives: To design a system for volume controlled high frequency 
ventilation (HFV) and to estimate the dependence of the tidal volume (VT) on 
frequency (f) in normocapnic ventilation in rats at frequencies 2 - 25 Hz. 
Methods: A new system for volume controlled HFV was devised consisting of 
the generator of the constant flow during inspirium and the constant pressure 
during expirium. The ventilator allows ventilation at frequencies 2 - 25 Hz with 
the relative inspiratory time (Ti) 0.2 - 0.8. The airway pressure was measured at 
the proximal port of tracheostomic cannula , at the same site inspiratory and 
expiratory flow was measured using modified Lilly-type of pressure-differential 
flow sensor. Non-linearity of flow sensor was compensated on line by derived 
equation based on calibration at static and dynamic conditions. Flow and 
pressure data were evaluated on line using original software. Value of the 
positive end expiratory pressure (PEEP) was serve-regulated by analogous 
feed-back. In animal experiments white Wistar rats (400-430 g) narcotized with 
ketamine/xylazine with cannulated carotid and femoral arteries were kept at the 
rectal temperature 37~ The arterial pressure was monitored. After 
traeheotomy the metal cannula (2mm [.d.) was inserted, animals were 
curarized and ventilated at the following condition: PEEP = 0.1 kPa, Ti = 0 .5 .  
The dead space of ventilator including canula was 0.45 mL. The initial frequency 
was 2Hz and 10 rain after each change of the ventitatory regimen the blood 
gases analysis was performed. The frequency was changed according to the 
following schedule : 2 Hz-->4 Hz-->8 Hz-->4 Hz-->16 Hz-->4 Hz--~25 Hz-->4 Hz. 
VT for each frequency was regulated to maintain normocapnie ventilation with 
arterial pCO2 = 40 + 2 mm Hg. The arterial pO2 was always above 70 mm Hg. 
Results: For normocapnie ventilation in rats the following tidal 
volumes VT [ mL/kg] were found : VT1 = 5.91 --+ 0.30 mL/kg for ft = 2 Hz, VT 2 = 
4.31 +0.12 mUkg for fz = 4  HZ, VT3 =3.30 +_0.27 mL/kg for f3 = 8 Hz, 
Vm4=2.61+0 .08mL/kg  f o r f 4 = 1 6 H z  andVmt= 2.18 + 0.13 mUkg for 
fs = 25 Hz (presented as mean values _+ s.d., n = 6 ). The regression analysis 
using the mean values resulted in the equation for normocapnic VT in rats in 
our experiments : VTN = 37. 5 * f-e.30 . 
Conclusions: The described system allowing ventilation in a wide frequency 
range 2 - 25 Hz with accurate measurements of airway pressures and VT might 
be useful for optimisation of artificial ventilation in new-barns with different lung 
pathologies. 
Supported by grants IGA MZ CR nr 1448-3 and GACR nr 305. 
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A STUDY OF THE EFFECT OF POSITIVE END 
EXPIRATORY PRESSURE ON RESPIRATORY DEAD SPACE 

S.C, Beards. P. Nightingale. E. Wheafley 
Intensive Care Unit. University. Hospital of South Manchester, UK. 

Objectives: To stud)' the effect of intrinsic and applied positive end expiratory 
pressure (PEEP) on respiratol T dead space (VdfVt) and shunt (Qs/Qt). 
Methods: Measurements were conducted on 6 ventilated patients (Puritan 
Bennett 7200ac with metabolic monitor PB 7250 set to measure end tidal 
CO2). All measurements were repeated with the patient stabilised at 5cm. 
10cm and 15cm PEEP. Inclusion criteria were: 1) haemedynamic stab(l( .ty for 
1 hr; 2) pulmonaD" anon" flotation catheter in situ: 3) volume control 
ventilation with plateau of 0.5s: 4) FiO2~ > 11.6 to maintain PaO~. > 10 kPa with 
5em PEEP: 5) Qs/Ot > 20%; 6) PaO2/FiO2 ratio <150. Measured variab!es 
included: r162 minute volume: plateau ainvay pressure: applied and 
intrinsic PEEP: fractional end tidal CO2; arterial and mixed venous blood 
gases and hacmod).Ttamic variables. 
Results: Statistical analysis was performed using repeated measures 
ANOVA. Significant decreases in cardiac index (Ch p<0.01), compliance 
(p<t).05) and o, 'gcn deliver, index (DO2, p<0.02) occurred with increasing 
PEEP (Table 1). No other variable showed any significant change. 

5cm PEEP 10era PEEP i$cm PEEP 
Vd/Vt I).44 10.14) I).45 10.13) 0.47 (0.12) 

,,(?! (I/min/m 2) 5.5 11.6) 5.2 11.9) 5.0 (1.6) 
DO~(ml/min/m z) 860 (246) 783 (272) 752 (241) 
Qs/QI{%) 353 18.1) 36.7 (5.9) 34.6 (6.0) 
compliance I).61 (0.2) 11.56 10.1I I).5 (I).I) 
(I/cmll~O) 

Table 1: Effect of increasing levels of PEEP on haemodynamie and 
respirator)" variables. Values in brackets represent standard deviation. 

Conclusion: These results suggest that high levels of PEEP may. be of little or 
no clinical benefit in some patients with severe ARDS. The observed decrease 
in compliance presumably reflects over-expansion of alvcoli which together 
with the decrease in cardiac index and the consequent reduction in DO2 may 
be detrimental. 

IDEAL ENDOTRACHEAL TUBE (ETT) PLACEMENT BY 
REFERENCING MEASUREMENTS ON THE TUBE 
K COng. G A'Court, P Eng, YY Ong 
Department of Respiratory & Critical Care Medicine, Singapore General 
Hospital, Republic of Singapore 

Objectives : The ideal position of the Endotracheal Tube (ETT) within the 
trachea is 5 +__ 2 cm from the carina with the head and neck in neutral 
position (Goodman's Criteria). We assessed the possibility in accomplishing 
ideal placement of oral ETTs in an Asian population by positioning them at 
the reference marks of 23 cm in men and 21 cm in women. 
Design : Prospective cohort study. 
Setting : Adult Medical Intensive Care Unit (MICU) of a University 
affiliated hospital. 
Methods : All consecutive patients orally intubated in the MICU between 
January to April 1995 were studied. ETTs were positioned according to 
the reference marks mentioned above (measurements from upper incisors). 
The position of the ETT tip in relation to the carina was measured on the 
chest radiograph done with the patient's head in neutral position. 
Results : A total of 59 men and 46 women were studied (n= 105). The 
mean distance of ETT tip to carina was 4.1 cm. Using the reference 
markings, 29 cases (27.6%) had the ETT tip < 3 cm from the carina and 
5 cases (4.8%) > 7 cm. One case resulted in an endobronchial intubation. 
The mean height of all patients were 167 cm (153-187) for males and 
155 cm (140-170) for females. Of the patients with ETT tip < 3 cm from 
carina, the mean height was 163 cm and 151 cm respectively. 
~2onclusion : Adopting the above quoted reference marks did not result in 
ideal positioning of the ETT in a significant proportion of cases (32.4%). 
We postulate that [s because our Asian population is generally shorter than 
those in previous studies. 

Changes of Lung Mechanics Following Tracheostomy in Patients with Prolonged 
Mechanical Venfilation 

Meng-Chih Lin MD, Chung-Chi Huang MD, Ying-Huang Tsai MD, Division of 
Pulmonary Medicine, Department of Medicine Chang Gung Memorial Hospital, 
Taipei, Taiwan, Republic of China 

Objectives: To measure the changes of pulmonary mechanics before and after tra- 
cheostomy in patients with prolonged mechanical ventilation and to determine 
factors that predict the outcome of liberation from mechanical ventilation. 

Design: Prospective. 
Setting: Respiratory intensive care unit (RICU) in a tertiary hospital. 
Patients: Twenty patients with chronic lung disease requiring long-term mechan- 

ical ventilation. Tracheostomy is indicated for further care. 
Intervention: Tracheostomy. 
Measurements and Results: Pulmonary mechanics including respiratory rate 

(RR), tidal volume (VT), peak inspiratory pressure (PIP), intrinsic positive end ex~ 
piratory pressure (PEEPi), lung compliance (CLD), mean airway resistance 
(RAWM), work of breathing (WOB), pressure time product (PTP) by Bicore CP- 
100 pulmonary monitor were recorded 24 hours before and after tracheotomy. 
Ventilator setting parameters remained the same during surgical intervention 
and were also recorded for comparison. Generally, the mechanics including PIR 
WOB, RAW~x and PTP showed improvment after tracheostomy. But only PIP 
was significantly reduced (pre 33.4 _+ 11.8 to post 28.6 _+ 9.2, p < 0.05). Changes of 
WOBp showed significant correlation with pre-operation RR, minute volume 
(MV), WOBp, and PEEP(. Changes of RAW M were also significantly correlated 
with pre-operation PEEP, VT, and RAW M. The patients were divided into two 
groups according to their outcome after two week follow-up. Group 1 included 
eight patients who were completely weaned from ventilator; group 2 included 
twelve patients who still remained ventilator-dependent or were mortality. There 
was no difference in age, duration of mechanical ventilation, pro, post or changes 
of several lung mechanics between the groups of patients. Pre-Tracheostomy 
PEEP i and CLD showed significant difference between these two groups (1.1 _+ 1.6 
vs 2.7 + 1.4 in PEEPi; 47.3 _+ 36.9 vs 28.8 _+ 16.5 in CLD, p < 0.05). Pre-tracheostomy 
ventilator setting in mode of assist/control also showed significant higher percent- 
age in group 2 (3%5 % in group 1 vs 66.6 % in group 2). 

Conclusion: In prolonged mechanical ventilation patients with chronic lung dis- 
ease, tracheostomy will significantly improve PIP and slightly reduce WOBp, 
RAW M and PTR Patients who used pressure support mode before tracheostomy 
had better underlying lung conditions (lower lung compliance and auto-PEEP) 
will have better chance to wean from mechanical ventilation. 

THE RELATIONSHIP BETWEEN PaCO~ AND VENTILATION 
PARAMETERS IN PREDICTING SURVIVAL IN CONGENI- 
TAL DIAPHRAGMATIC HERNIA 

D.Ioannidou.MD,D.Triandafillou.MD, D.Anagnosto- 
poulos.MPH. 
Pediatric Surgical Clinic, Aristotelian Unive- 
rsity Thessaloniki GREECE. 

Forty-eight infants with congenital diaphrag- 
matic hernia presenting within the first 6 ho- 
urs of life, who underwent surgical rapair,we- 
re analysed prospectively in order to produce 
a reliable inde x of severity of disease that 
would reliably predict eventual outcome. There 
were 25 survivors and 23 deaths in this series 
(mortality 48%).Using arterialPCO 2 values mea- 
sured 2 hours after surgical repairand corre- 
lating them with an index of mechanical venti- 
lation,we have been able to clearly define two 
groups of diaphragmatic hernia based on their 
response to hyperventilation. 
The first group, with CO 2 retention and severe 
preductal shunting,was unresponsive to hyper- 
ventilation with high rates and pressures the 
mortality was 90%. The second group responded 
well to hyperventilation and demonstrated re- 
versable ductal shunting only. Survival in this 
group was 97%. Arterial CO 2 accurately refle- 
cts the degree of lung development in this di- 
sease and separates those patients with severe 
pulmonary hypoplasia where the outcome is in- 
variably fatal, from those with a well develo- 
ped contralateral lung where there is excel- 
lent potential for survival. 



ARTERIAL BLOOD GASES VARIABILITY IN 
STABLE ICU PATIENTS 

Patakas D., Triantafillou I., Argvropoulou P., 
Albantakis K., Mavrofridis E. 

Respiratory Failure Unit, Dpt Medicine, Univ. 
Thessaloniki, 

Thessaloniki, GREECE 

The variability of arterial blood gases (Po2, Pc02) 
and the pH (ABG) was examined in 20 stable ICU 
patients, few hours before a successful weaning from 
the ventilator. All patients were lightly sedated and the 
ventgatory conti~ons were pressure support (PS) for 9 
and PS plus intermitted mantatory ventilation in I i .  

[n each patient, 6 speciments of ABG were 
measured at 10 min intervals during a 1-11 study 
period. At the same time with ABG the arterial blood 
pressure (BP), the heart rate (cf), the tidal volume (TV) 
and the respiratory rate (n r were measured. 

For all the patients, the mean coefficient of 
variation (C) was 3.45 percent for Po2, 3.53 percent for 
Pco2 and 2.27 percent for HCO3. The average SD for 
pH was 0.008, the corresponding C for systolic BP, 
diastolic BP, cf, TV, rf were 4.35, 5.21, 3.68, 2.51, 
4.18 percent. 

We conclude that the spontaneous variability of 
arterial blood gases in ICU patients is not substantial 
~hen they have stable the heamodynamic and the 
ventilatory parameters. 

THE USE OF FLUOROCARBON OXYGENATION IN THE 
CRITICAL PATIEN'I S 

V. K Moroz 

Deptx?fA'aaesthesioiogy and Reanimation, rhe Sechenov Medical 
Academy, Moscow, Russia 

Objective: ~he prevention and treatment of hypoxia in the 
critical patiems. 

Methods: I~fusions of perphtoran - a blood substitute 
with gas-transporting fimclion based on perphtorhydrocarbon - in 
496 patients with acute hypovolemia, microcirculatory 
distnrbance~ tissue gas exchange and metabolism; pulmonary 
iavage in 104; Iongterm extrapulmonary oxigenation with 
tleoroearboa oxygenator in combination whb ~trafiltra!ion, 
hemosorption and hemodialysis - in 73 patients. 

Results: Pe~htoran increases blood volume, CO,SV, 
decreases SVR, improves capillary blood flow, increases the 
blood oxygen capacity, tissue oxygen tension, 102 del, VO2 by 
improving the rheologic properties of blood and plasma, 
normalizes 02 ext., prevents and eliminates fat embolisation and 
ARDS. decreases the need for blood transfusions and infusions of 
plasma expanders by 1.3-1.4 limes. Alveolar venti!ation-perfusion 
ratio remains unchanged with its increased effective utilization. 
There was no surfactant destruction during lavage. 
Extrapulmonary oxygenation of small volumes of venous blood 
eliminates venous destruction and then arterial hypoxia and 
increases pulmonary oxygenation. The use of lluorocarbon 
cxygenators during hemosorption and hcmodialysis provides the 
atraumatic and iongterm oxygenation of arterial blood and 
increases elimination of CO2 which prevents the development of 
hypoxic complications. 

Conclusions: Perphtoran and fluorocarb~n oxygenators 
are effective in the correction of hypoxia in the criticat patients. 
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Oxygen Consumption, Occluded Airway Pressures 
and Pulmonary Function Tests during weaning in 
critically ill pat ients.  
J. Mestre, P. Saura, D. Joseph, R. FcmSndez, LI. Blanch, J. Vallbs, F. Baigorri 
and A. Artigas. 
Critical Care Department, Hospital de, Sabadell, Sabadell, and Molecular Biology and 
Physiology Department, Universitat Autbnoma, Barcelona, Spain. 

Objeqtives: To determine if there are differences in oxygen consumption (VO2) 
during weaning from mechanical ventilation (during total ventilatory support and 
spontaneous ventilation with CPAP), and to compare different predictive 
parameters of weaning in predicting success of weaning. 
Methods; Prospective study in 20 critically ill patients treated with mechanical 
ventilation for at least 48h, who fulfilled at least 3 of 4 standard weaning criteria 
(Vt>5ml/kg; respiratory frecuency (f) <35; PIMax > 20 cm H20; PaO2/FiO2 > 150). 
Baseline measurements: t, Vt, P0.1, PIMax, f/Vt, P0.1*(f/Vt), P0.1/PIMax. 
Study protocol: Measurement of VO2, VCO 2 (MedGraphics), Vt, f, VE, and 
arterial blood gases during total ventilatory support (CMV), and after 30 and 120 
minutes of spontaneous ventilation with CPAP 5 cm H20. The weaning trial was 
stopped, failure to wean diagnosed, and MV resumed it a patient presented 
significant tachypnea, tachycardia, bradycardia, cardiac rythm disturbances, 
hypertension, hypotension, hypoxemia or hypercapnia. 
Results: Four patients did not complete the weaning trial, 16 were extubatad, and 
2 of them had to be reintubated before 48h, being considered also weaning 
failures. During CMV, VO2/kg was 4.07 + 0.2 ml/Kg/min, and 5.09 _+ 0.4 
mlO-2/Kg/min after 30' on CPAP 5 cm H20 (p < 0,01 ). 14 of 15 patients (93%) with 
4 standard criteria were extubated, while only 2 of 5 (40%) with 3 criteria (p<0,01). 
Next table shows the differences between different parameters studied: 

VO 2 / kg 
CPAP 3O' 

Success 75.02 298.4 7.28 3.87 4.72 
X_+SEM +8.1 +52.3 +0.92 +.019 +0.22 
Failure 121.22 957.8+ 14.17 4.87 6.6 
X + SEM + 46.3 411.4 + 1.86 -+ 0.78 _+ 1.83 
p 0.06 

Conclusions: The determination of different weaning indexes is useful to 
differentiate patients who will be extubated from those who will not. While indirect 
calorimetry gives an estimation of the increase in oxygen consumption 
attributable to respiratory muscles, this measurement does not allow us to 
predict the final outcome of weaning in critically ill patients. 
Study supported by grant FIS 92/1073. 

EFFECT OF POSITION DURING MECHANICAL VENTILATION ON 
EXTENT AND DISTRIBUTION OF LUNG INJURY IN AN OLEIC ACID 
MODEL 
R. Shapiro MD. A. Broccard MD, L Schmitz MD, S. Ravenscraft MD, J. 
Marini MD. Dept. of Pulmonary and Critical Care, University of Minnesota 
and St. Paul Ramsey Medical. Center, Mpls./St. Paul, MN, USA. 

Background: We have previously shown that mechanical ventilation at high 
transpulmonary pressures (TPP) causes dependent lung injury in normal, 
supine dogs. Prone positioning results in a lesser degree and more 
homogeneous distribution of injury. 
Objectives: Compare the extent and distribution of lung injury in dogs pre- 
injured with oleic acid (OA) and ventilated with high TPP and adequate 
PEEP in the prone and supine position. 
Me thods :  Lung injury was induced with OA (0.06-0.09 ml/kg) in 
anesthetized, paralyzed, and intubated dogs (n=10) during volume 
controlled ventilation: rate=12/min, PEEP=5 cmH20, TI/TTOT=0.3, 
FIO2=0.6, VT=15 ml/kg. Animals were rotated during the OA infusion and 
the following 90 minute stabilization period to assure uniform injury. In the 
supine position, PEEP was set 1-2 cmH20 above the lower inflection point 
(as determined by the pressure-volume curve), and VT was set to obtain a 
TPP of 35 cmH20:  Animals were ventilated in either the prone (n=5) or 
supine (n=5) position for four hours. Pulmonary artery occlusion pressure 
was maintained constant (4-6 mmHg) with saline infusion. At the end of the 
protocol the lungs were removed and divided by template into dependent 
(D) and nondependent (ND) sections for wet weight/dry weight (V~N/DW) 
and grading of Nstologic lung injury (HLI; scale 0-3). 
Results: 

WW/DW Supine Prone 
Total 9.6_+0.6 9.2+0.5 

D 9.8_+0.8 9.6_+0.7 
ND 9.2_+1.1 9.1_+0.4 

HLI Supine Prone 
Total 1.13+0.30 0.68+0.17 t 

D 1.68+0.74 * 0.47+0.37 t *  
ND 0.59+0.48 0.88+0.55 t 

Mean +_SD; t P < 0.05 Prone vs Supine; * p < 0.05 D vs ND 

Conclusions: (t) Following injury with oleic acid, mechanical ventilation 
with high TPP and adequate PEEP results in similar levels of lung edema, 
but less histologic evidence of lung injury in the prone than the supine 
position. (2) Histologic lung injury distributed preferentially to the dorsal 
regions regardless of position, whereas lung edema tended to distribute 
more equally between D and ND regions. (Supported by NIH SCOR HL- 
51052 and Ramsey Foundation). 
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EFFICACY AND SAFETY OF COMBINED HIGH FREQUENCY 
OSCILLATION (CHFO) COMPARED TO CONVENTIONAL 
MECHANICAL VENTILATION. 
Patrick Evrard, Jacques Jamart*. Denis GlorimLx, Alain Dive, Manuel 
GonTalez, Etienne Install& Department of Intensive Care and ,Statistics*, 
Mont-Godinne Universi~- Hospital, Lonvain School of Medicine, 5530 
Yvoir. Belgium. 

Oseillatron | is a pneumatic device that generates high frequency, oscillation 
by means of a reciprocating system in the form of a membrane. It generates 
sinusoidaI wave form at 2(10 to 10(10 cycles/rain. The system does not deliver 
gas but must be adapted to the proximal respiratory, circuit of a conventional 
ventilator, resulting in CI-IFO. It was developed to enhance intrapnlmona~ 
diffusion during mechanical ventilation and to mobilise endebronchial 
secretions. 
Methods. We measured arterial blood gases and haemedynamics during a 
first period of conventional ventilation (CPPV) followed by. two 30 rain 
periods of CHFO (sequences : 6(10 and 901) c/rain : group l, n = 1 l: 900 and 
600 c/rain : group 2, n = 8). Measurements were made at the end of each 
period. Cardiac output was measured using thermedilution method: FlU2 
and PEEP were kept unchanged throughout the study. Intrinsic PEEP was 
also evaluated by, means of an occlusive valve. 
Results. Pa02 is not significantly modified during CHFO at 600 or 900 
c/rain. PaCO2 is slightly decreased at 600 c/rain (p = 0.(16). However, 
intrinsic PEEP remains unchanged. There is no sequential effect (Gr. l vs 
Gr. 2). There is no more effect of CHFO for patieets who are at a FlU2 
higher than 0.50 (n = 9). No changes in haemodynurmcs are observed except 
a slight increase in central venous pressure (CVP) during CI-IFO (p < 0.Ol). 

CPPV CHFO CPPV CIWO 
600 900 9 ~  600 

P a O 2  81.7• 83.5~13.3 86.4• 82.4• 87.0a.11.2 85.4:t-9.8 
* PaCO2 39.4• 38.3• 39.5• 37.6~-2,8 35,8• 35.6• 
,** CVP 12 .3•  12.8• 13.1• 1 g.3:L].6 13• 13• 

One way ANOVA with repeated measurements * p = 0.06; ** p < 0.01. 

Conclusions : (1) CHFO does not significantly modify gas exchanges. (2) 
CHFO has no significant adverse effects on haemodynamics. (3) The 
mechanism by which CVP is slightly increased remains to be investigated. 

EFFECTS OF INSPIRATORY MUSCLE UNLOADING ON NEUROMUSCULAR 
OUTPUT 
D. Georqopoules, I. Mitrouska, K. Webster, Z. Bshouty, M. Younes. Section 
of Respiratory Diseases, Univ. of Manitoba, Winnipeg, Canada 

Obiectives: To examine the effects of inspiratory muscles unloading on 
neuromuscular output at controlled levels of chemical stimuli. 
Methods: The ventilatory response to CO 2 was examined in ten normal 
subjects using rebreathing method. Ventilation ~ )  and respiratory muscle 
pressure output (Pmus) at the same end-tidal partial pressure of CO 2 
(PETCO~) were compared with and without combined flow and volume- 
proportional pressure assist in two protocols (A and B). Protocol A (n = 10): 
Two levels of assist were studied; flow assist (FA) of 2 cmH20/I/sec and 
volume assist (VA) of 2 cmH20/I (Assist 1), and FA of 2 cmH20/I/sec and VA 
of 4 cmH20/I (Assist 2). All conditions were applied randomly. V~, tidal 
volume (VT) and breathing frequency (F) were measured breath by breath 
and plotted as a function of PETCO~. Protocol B: In 5 subjects, in addition 
to above measurements, esophageal (Pes) and gastric (Pg) pressures were 
measured and the time courses of transdiaphragmatic pressure (Pdi) and 
Pmus were calculated. One level of assist (Assist 2) was studied in this 
protocol. 
Results: In both protocols inspiratory muscle unloading did not change the 
F response to C%. Compared to control, with assist V T response was 
displaced upwards; at PETCO2 of 55 mmHg V T was increased significantly 
by 0.4+0.1 I and 0.7+0.2 I in protocol A with assist 1 end 2, respectively, 
and by 0.5_+0.1 I in protocol B with assist 2 (P<0.05). ~/~ responses showed 
similar changes as VTresponses. In both protocols the slope of V~ response 
(s did not change significantly with unloading. At low PETCO~ (50 
mmHg), Pdi and Pmus waveforms did not differ with and without assist. 
With unloading, at high PETCO2 (59 mmHg), Pdi and Pmus at the end of 
neural inspiration decreased by 18.8-+8.3% and 11.7+15.7%, respectively, 
from control values. Neither change was significant (P>0.05). By 
theoretical analysis we estimated the expected changes in VT and ~/~ when 
the levels of assist used in both protocols were applied in the absence of 

: any change in neural output response to CO z. The predicted response was 
similar to that observed, indicating that the small difference in Pdi and Pmus 
between control and unloading runs was due to intrinsic properties of 
respiratory muscles end respiratory system. 
Conclusions: These results suggest that when chemical stimulus is 
controlled, respiratory motor output is not downregulated with unloading. 

RESPONSE OF RESPIRATORY OUTPUT TO INSPIRATORY FLOW 
RATE: EFFECTS OF BREATHING ROUTE AND AIRWAY 
ANESTHESIA. 
D. Georgopoulos, I. Mitrouska, Z. Bshouty, N.R. Anthonisen, M. 
Younes. 
Section of Respiratory Diseases, Univ. of Manitoba, Winnipeg, 
Canada. 

The determinants of the response of the respiratory output to 
inspiratory flow rates (V~) were examined in awake normal subjects. 
Subjects were connected to a volume-cycle ventilator in the 
assist/control mode and V~ was increased in steps from 30 to 90 
I/min and then back to 30 I/min. V~ pattern was square, and all 
breaths were subject-triggered. In six subjects the effects of 
breathing route (nasal or mouth) and temperature and volume of 
inspired gas (Protocol A) and in 8 subjects the effects of airway 
anesthesia (upper and lower airways, Protocol B) on the response 
of respiratory output to varying V~ were studied. In Protocol B, in 
order to calculate muscle pressure during inspiration (Pmus), 
respiratory system mechanics were measured using the interrupter 
method at end-inspiration. Independent of conditions studied 
breathing frequency increased . significantly and end-tidal 
concentration of C %  decreased as V~ increased. The response was 
graded and reversible and not affected by breathing route, 
temperature and volume of inspired gas and airway anesthesia. With 
and without airway anesthesia (Protocol 8) neural inspiratory and 
expiratory time and neural duty cycle, estimated from Pmus 
waveform, decreased significantly as V~ increased. At all conditions 
studied the rate of change in airway pressure prior to triggering the 
ventilator tended to increase as V~ increased. The changes in timing 
and drive were nearly complete within the first two breaths after 
transition with no evidence of adaptation during a given ~/~ period. 
We conclude that V~ exerts an excitatory effect on respiratory output 
which is independent of breathing route, temperature and volume of 
inspirate and airway anesthesia. The response most likely is neu~'al 
in origin, mediated through receptors not accessible to anesthesia 
such as those located in chest wall or below the airway mucosa. 

RESPONSE OF RESPIRATORY OUTPUT TO tNSPIRATORY FLOW 
RATE: EFFECTS OF NREM SLEEP 

I. Mitrouska, D. Georgopoulos, Z. Bshouty, N.R. Anthonisen, M. 
Younes. 
Section of Respiratory Diseases, Univ. of Manitoba, Winnipeg, 
Canada. 

It has been shown, in mechanically ventilated awake normal 
humans, that increasing inspiratory flow rate (~/~) exerts an excitatory 
effect on respiratory output. It is not known if this effect persists 
during sleep. To test this seven normal adults were studied during 
wakefulness and NREM sleep. Subjects were connected through a 
nose-mask to a volume-cycled ventilator in the assist/control mode 
and ~/t was increased in steps (3-4 breaths each) from 30 to 70 I/min 
and then back to 30 I/min. V~ pattern was square, and all breaths 
were subject-triggered. Forty-one trials during NREM sleep and 10 
during wakefulness were analyzed. Both during sleep and 
wakefulness minute ventilation increased and total breath duration 
(TToT) decreased significantly in a graded and reversible manner as 
~'~ increased. These changes were complete in the first breath after 
V{ transition. The response was significantly less during sleep than 
during wakefulness (P<0.05); at 30 I/min TTOT, expressed as % of 
that at 70 I/rain, was 110.2+_1.3% during sleep and 127.8+_3.9% 
during wakefulness. During wakefulness, at 30 I/min, the rate of 
change in airway pressure prior to triggering the ventilator, an index 
of respiratory drive, was 60% of that at 70 I/min (P<0.05). The 
corresponding value during sleep, was 86% (P>0.05). In four 
sleeping subjects the increase in V~ was sustained for 1.5-2 min. 
There was no evidence for adaptation of the response; Tro T, 
averaged over the last three breaths, did not differ from that 
obtained when Vj was sustained for only 3-4 breaths. We conclude 
that 1) Vt exerts an excitatory effect on respiratory output, mediated 
by a reflex neural mechanism and 2) the gain of this reflex is 
attenuated by sleep. 



New approaches  to portable chest radiography in critical care units 

V. Ginesta, V. Rodriguez,  J. Alvarez, M. Pombo, C. Diz, J. Lagunilla,  Servicio 
de Anestes iologia  y Reanimaci6u,  Hospital  General  de Gallcia, Santiago, 
Spain. 

Chest  radiographs is a common complementary  technique for pat ients  in 
critical care units, with a low cost and easily available. However,  it has cer- 
tain well-known limits in diagnosis, the most  impor tant  derived from the 
low quali ty of some pictures. In this paper  we make  a general  review of 
some new technical approaches developed for improving the quality of the 
images, and so incrensing the diagnostic value of conventional radiology. 
We begin deaEng with the correct posit ioning of the patient,  t rough the fil- 
tering techniques, the synchronization of radiology and ventilation, and we 
make  reference to the new computerized systems for digital image proces- 
sing. 

Conclusions: The portable  radiographic system is a device that probably 
with mainta in  for many years in critical care units as a basic non-invasive di- 
agnostic tool. But we need an increase in the efficiency of it, applying means 
as simple as a correct posi t ioning of the patient,  or the use of fitlers or syn- 
chronizers. Thus we should improve the general  standards of portable radio- 
graphy. 
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"Are circular circuits safe? Quantifying undelivered tidal volume in pediatrics pa- 
tients". 

Rodriguez Llano FM, T. Rey, T. Alonso, Rguez. C. Valdts, J. Liorens, J. Belda, Depart- 
ment of Anesthesiology, Hospital Juan Canalejo. La Corufia, Spain 

Objectives: To evaluate the overall influence of internal compliance of circular cir- 
cuits on delivered tidad volume (VT). 

Methods: We studied prospectively 14 ASA I pediatrics patients (2 to 10 yr. old) 
scheduled for elective general surgery. Mechanical ventilation was supplied by an 
Ohmeda Excel 210 (circular circuit). The internal compliance of the circuit (Cc)-an- 
esthesia machine plus external circuit-was determined by the supersyringe method: 
Corrugated DAR tubes of 10 mm. ID and 1.5 m. long (children < 30 kg), and a corru- 
gated DAR set of 15 mm. ID and 1.5 m. long (children > 30 kg) were respectively 
used for Ccl an Cc2 values of 9.3 and 9.5 ml/cm H20. A VTof 10 mlg/kg and respira- 
tory frequency was adjusted for an end-tidal CO2 (ETPCO2) between 30 35 mmHg. 
Tidal volumes (measured by spirometry) and airway pressure (Paw) data were re- 
corded every ten minutes. Volumes and thorax-lung compliances were calculated as 
follows: (VT delivered = VTadjusted-VoL compressible, being Vol. compressible = 
Co x Ppeak (aw). Apparent compliance (Ca) = VT adjusted/Pplateau(aw), and true 
compliance (Ct) = =VT delivered/Pplatean(aw)). Comparative statistics were sepa- 
rately designed between calculated compliance data and tidal volumes on a paired 
sample ~tes t  basis. 

Results: Calculated values for volumes and thorax-lung compliances were: 

Parameter Mean _+ SD Range 

VTadjusted (ml) 451 + 126 263 - 659 
VT Delivered (ml) 288 + 120 104 - 483 
VT lost (%) 38.8 + 10.7 23.7 - 64.1 
Apparent compliance (Ca) (ml/cm H20) 33.8 _+ 9.4 16.5 - 53.1 
True compliance (Ct) (ml/cm H20) 21.6 _+ 9.0 6.1 39.6 
Ratio CaJCt (%) 1.696 (69.6 %) 

(p < 0.001 on a paired sample T-test for volumes and thorax-lung compliances. Confi- 
dence interval: 99 %). 

Conclusions: Due to the elevated internal compliance of the circular circuit there is a 
remarkable dilference between adjusted and delivered VT: mean undelivered VT 
was 38.8 % and reached as high as 64.1%. TEere is also a significative error in calcu- 
lating true thorax-lung compliance: its overestimation can be as high as 69.6 %. Cir- 
cular circuits are considered safe and cost-saving for anesthetical practice. Neverthe- 
less we conclude that anesthetists should bearin mind VT losses when using circular 
circuits, due to compressible volume. 

Use  of  high frequency jet venti lation in patients with tracheal stenosis 

V. Ginesta, V. Rodriguez,  J. Alvarez,  M. Pombo, C. Diz, J. Carceller, Servicio 
de Anestesiologia y Reanimaci6n,  Hospital  General  de Galicia, Santiago, 
Spain 

Tracheal stenosis is one of the most serious complications of patients submit- 
ted to prolonged endotracheal  intubation, in which the decrease in inner 
d iameter  of upper  airway makes  it very difficult to achieve a correct ventila- 
tion. 

Objectives: Compare  the results of applying high frequency jet  venti lat ion 
(HFJV) to some of these pat ients  with conventional  controlled venti lat ion 
(CMV). 

Methods: We used a prototype of high frequency jet  venti lator  (Santiago- 
2) developed in our University, and we developed a tracheal  tube in wich 
we modified the distal tip (conic tip). We applied this system to two pat ients  
which were initially vent i la ted in the operat ing room with usuai controlled 
mecanical  venti lat ion (CMV) following the standards of our department ,  
and then intubated with the special endotracheal  tube and venti lated with 
HFJV. 

Results: We could verify a proper  venti lat ion of both pat ients  with CMV 
and HFJV. During HFJV, the airway pressures were lower than those re- 
corded during CMV. A lower airway pressure prevents lesions due to high 
pressures. 

Conclusions: HFJV is a good method of venti lat ion for patients with sig- 
nificative stenosis of the trachea, not only during surgical procedures, but 
also during venti lat ion for long periods in critically 111 patients. 

HEMODIALYSIS-1NDUCED HYPOXEMIA AND RESPIRATORY DRIVE 
DEPRESSION IN MECHANICALLY VENTILATED PATIENTS WITH 
PRESSURE SUPPORT MODE 

Chung-Chi Huang MD, Meng-Chih Lin MD, Ying-Huang Tsai MD, Ray-Shee 
Lan MD, Ming-Lung Chuang MD. 
Division of Pulmonary Medicine, Department of Internal Medicine, Chang Gung 
Memorial Hospital, Taipei, Taiwan, Republic of China. 

Objectives: To observe whether partial mechanical ventilation support with 
pressure support mode can prevent hemodialysis(H/D)-induced hypoxemia and to 
detect ifH/D with high concentration bicarbonate dialysate will depress respiratory 
drive and results in hypoventilation and hypoxemia. 
Design: Prospective 
Materials and Methods: We have performed 22 times H/D of 4 hours' interval 
with biocompatible dialyzer (AM-50: cuprammonium rayon) and bicarbonate 
dialysate (35mmoFL) on 22 mechanically ventilated renal failure patients with 
APACHE I[I score 77+18, and Fit2 25-35% in medical ICU of a tertiary hospital. 
The ventilatory setting is pressure support mode. The pressure level and Fi t2  were 
kept constant during H/D. Arterial blood gas, WBC count, and mean BP was 
checked according to the schedule: 0'(immediately before H/D), 15', 30', 60', 120', 
180', 240'. Respiratory drive (represented by PoA), tidal volume(Ti) and minute 
ventilation(VE) were continuously recorded by pulmonary mechanics monitor 
(Bicore CP-100). The mean value of the breaths 5 minutes before blood sampling 
were used to represent the ventilatory status of that period. ANOVA test is used for 
comparison between groups. For PoA, Hierarchical Cluster method is applied to 
divide the cases into two groups of similar change. 
Results: The results showed no significant hypoxemia (Pat2: p value: 0.959), and 
no significant change in PaCO2(p:0.959), P(A-a)O2(p:0.999), pH(p:0.298), HCO3 - 
(p:0.086), mean BP(p:0.683), WBC count(p:0.792), Ti(p:0.997), VE(.p:0.982) and 
P0.1(p:0.201). Although no significant change of respiratory drive during H/D, 
some patients did show progressive decrease in P0.1 found by Hierarchical Cluster 
method [Group 1: n = 4/18; P0.t (p:0.0013), Group 2: n=13/18; P0.1(p:0.293)]. But 
again, the respiratory center depression result in no decrease in PaO2(p: 0.977 vs 
0.999), VE(p: 0.703 vs 0.995) and Ti(p: 0.937 vs 0.997). 
Conclusion: 1. In patients with renal and respiratory failure even only partial 
ventilatory support with pressure mode can prevent H/D-induced hypoxemia. 2. 
About 22% (4/18) cases suffered from respiratory center depression and decrease in 
respiratory drive during H/D with high concentration bicarbonate dialysate, bat it 
didn't contribute to hypoxemia or hypoventilatiou. 
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PORTABLE LUNG AS ALTERNATIVE TO ENDOTRACHEAL 

INTUBATION IN ELDERLY PATIENTS WITH CHRONIC PULMONARY 

DISEASE AND ACUTE RESPIRATORY FAILURE. 

E. Marchi, D. Colombo, P. Scarpazza, C. Riceiotti, S. 

Vercelloni, E.E. Guffanti 

Dept. of Pneumology, INRCA, IRCCS, Casatenovop Italy. 

Obiectives: Evaluate Portable Lung (PL) as emergency 

support in Acute Respiratory Failure (ARF) in 

sub-lntensive Respiratory Care. 

Methods: 16 pts (m age 72.4+5.3 range 62-80) with 

chronic lung disease showed ARF: pa02 38.1+10.1 mmHg; 

paC02 81+12.2 mmHg (63-117); pH 7.26+0.1 (7.09-7.39); 

APACHE II 27.5~6.4, SAPS 12.3~3.2. All of them were 

placed inside PL-DIMA connected with Negative Pressure 

Chest Respirator, Emerson 33-CR, and ventilated for 

28.9+14.3 h (12-96). No pt was eligible for 

Endotraeheal Intubation (EtI) when placed inside PL. 

Results: 2 pts died in PL after 52 and 54 hours of 

ventilation. Four had infective belated complications 

(more than IO days after PL ventilation) and died. i0 

pts survived and before weaning pa02 was 52.6+9 mmHg 

(p 0.05); paC02 was 56.1+8.3 mmHg (p 0.001), pH 7.42 

+0.03 (p 0.005); APACHE II 15.9+2.5 (p O.O01); SAPS 

7.4+2.05 (p 0.001). Then we tried to wean them from 

PL by non invasive nasal IPPV or BI-Level: 7 had been 

successfully weaned. Three ipersecretive patients 

needed thracheostomy: two survived and were placed in 

positive pressure ventilation, one died in ICU. 

Conclusions: our data suggest that PL is very useful, 

non invasive and low-expensive emergenc E support for 

ARF, expecially in the elderly with severe chronic 

pulmonary disease and relative controindications to 

EtI. PL seems to be an effective alternative when it 

is not immediatly possible to perform Etl. 

ASSESSMENT OF PULMONARY GAS EXCHANGE IN 
MECHANICALLY VENTILATED PATIENTS 
Zavala E*, Burgos F, D[az O, Ferrer M, Roca J, Barber& JA, 
Wagner PD** ,  Rodrfguez-Roisin R. Servei de Pneumologia i 
Al.l~rgia Respirat6ria.*UCI QuirSgica, Hospital CIfnic. Universitat 
de Barcelona; and, **Depar tment  of  Medicine, Section of 
Physiology, University of  California, San Diego. CA 92093-0623 

The multiple inert gas elimination technique (MIGET) can be used 
to assess the effects of any given mode of  mechanical venti lation 
on the pulmonary and systemic factors determining arterial PO2 
and PCO> However, a potential problem in mechanically 
ventilated patients is that the 10 L mixing box (MB-10L) placed in 
series in the expiratory side of  the circuit of  the venti lator to 
sample mixed expired gas may provoke substantial discrepancies 
between the tidal votume set in the venti lator and the effective 
tidal volume delivered to the patient, due to the increase in the 
compression volume (Vc) of  the circuit. The effects of the MB-10L 
on the V c were compared with those produced by a new 1 L 
mixing box (MB-1 L) specifically designed to produce adequate gas 
mixing and to prevent loss of the two most soluble gases (ether 
and acetone) used in the MIGET. At any given peak cycling 
pressure (P~ak, cm H~O), the V c (ml) provoked by the MB-10L was 
substantially higher (Vc= 7.4*Ppeak) than that provoked by the new 
MB-1L (Vc= 1.4*Ppeak). At a Ppeak = 50 cm H20 ~ the V c were 377 

ml (MB-10L) and 67 m{ (MB-1L), respectively (p<  0.001). In a 
group of  6 subjects (4M/2F,  57_+6 years), for each of six the 
gases used in the MIGET, the regression line between the mixed 
expired partial pressures simultaneously obtained from MB-1 L and 
MB-10L fell on the identity line. It is concluded that the new 
MB-1L allows adequate assessment of  the effect of  different 
modalit ies of  mechanical venti latory support on pulmonary gas 
exchange, with less potential for gas compression and thus 
hypoventi lat ion. 

(Supported by FIS 93-0697, GRQ 94-9103, and HL-17731) 

CARDIOVASCULAR AND RESPIRATORY CHANGES RESULTING 
FROM PRESSURE SUPPORT VENTILATION IN POLYTRAUMA 
PATIENTS 

H.Pavlou, M. Stavropoulou, E. Zevla, A.Kalogeromitros, E. Ioannidou 
ICU Department, KAT General Hospital, Athens Greece 

Objectives Evaluate the influence of different pressure support 
ventilation (PSV) levels on cardiovascular and respiratory funcion in ICU 
polytrauma patients. 
MetBed&We studied 15 polytrauma ICU patients , who were in weaning 
process , after long term mechanical ventilation for acute respiratory 
failure . Mean age 52 (37-71) yrs . They all were connected to servo 
ventilators Siemens 900C , and all were in stable condition , without 
sedation , inotropes or diuretics. The hemodynamic studies were done 
with continuous SVO2, Swan Ganz catheter (Oximetrix, Abbott). They 
all were in spontanuous mode (spent) with 5 cm H20 CPAP for at least 
one hour. We turned them to PSV with 0 inspiratory assistance (PSV 0 
cm H20) and after 60 rain we applied PSV 10 cm H20,  and after 60 
min PSV 20 cm H20 . Hemodynamlo and respiratory measurements 
were done before and after the application of insiratory assistance. The 
results were statistically analyzed with ANOVA. 
Resets . Respiratory variables . No significant changes in minute 
volume (VE). Tidal volume (VT) and mean airway pressure (mPaw) 
increased statistically significant (p< 0.001 ) . Respiratory rate (RR) 
decreased significantly (p<0.01) . Blood gase showed no difference . 
Cardiovascular variables. Cardiac output (CO) decreased NS , heart 
rate (HR) had no change , central venous pressure (CVP) , mean 
pulmonary artery pressure (mPAP) , pulmonary capillary wedge 
pressure (PCWP) , increased NS , oxygen delivery (DO2) decreased 
NS, oxygen consumption (VO2) decreased NS. 
Conclusions. PSV is a very useful respiratory mode helping patients to 
be weaned from long term mechanical ventilation . It has beneficial 
effects on respiratory function and oxygen consumption without affecting 
seriously the hemodynamic parameters, possibly due to a decrease of 
the work of breathing. 

IS TISSUE OXYGENATION RELATED TO PEEP VALUES? 

A. Michalopoulos, A. Anthi, K. Rellos, J. Kriaras, S. Geroulanos 
Intensive Care Unit, Onassis Cardiac Center, Athens. 

Objectives of this study was to examine the effect of different levels 
of PEEP on postoperative SvO2 and PvO2 values in a group of 
patients, following open heart surgery. 
Methods: Upon transfer to ICU, 67 patients (54 males and 13 
females) of mean age 63_-+6 years, were randomly assigned to 
receive 0 (N=22), 5 (N=24), or 10 cm of PEEP (N=21). There were 
no statistically significant differences in demographic data or 
preoperative respiratory status among the three groups. All patients 
were ventilated on the assist control mode with a tidal volume of 10 
ml/Kg. The fraction of inspired oxygen (FiO2) was adjusted to keep a 
PaO2 around 100 mmHg. Mixed venous PO2 and SvO2 were 
measured at 30 min, 4 and 8 hours after application of mechanical 
ventilation in the ICU, just before extubation (BE), half hour after 
extubation (AE), and at 4 hours post-extubation. Differences at each 
study time were analysed by ANOVA. 
Results: Mean SvO2 and PvO2 values among the three groups, for 
all study intervals, are presented in the table. 
Conclusion: We found no differences (p=NS) in tissue oxygenation 
(expressed by SvO2 and PvO2) among the three groups, at any 
study interval, in the early postoperative course of patients following 
open heart surgery. 

Table: Mean SvO2 and PvO2 values in three groups. 

1/2h 4h 8h BE AE 4h p 

(PEEP=0) 67 65 67 67 65 65 NS 
SvO2 (PEEP=5) 68 69 68 69 67 68 

(PEEP=10) 68 68 67 67 67 67 

(PEEP=0) 36 37 37 37 35 35 NS 
PvO2 (PEEP=5) 36 37 36 37 36 36 

(PEEP=10) 35 35 36 37 36 35 



CARDIORESPIRATORY EFFECTS OF PRESSURE REGULATED 
VOLUME CONTROL, PRESSURE CONTROL AND VOLUME 
CONTROL VENTILATION IN PATIENTS WITH ACUTE LUNG 
INJURY. 
V. Kadas~ G. Tzelepis, A. Anthi, A. Karakatsani, L. Kochilas, 
J. Poularas and S. Geroulanos. 
Onassis Cardiac Surgery Center, Athens, Greece. 

Objectives: To compare the cardiorespiratory effects of pressure 
control (PC), volume control (VC) and pressure regulated volume 
control (PRVC) ventilation in postoperative cardiac surgery patients 
with lung injury. 
Methods: We studied eight patients (age 65_+ 11 yrs) with lung injury 
following open heart surgery. All patients were ventilated with a 
Servoventilator (Siemens-Elema model 300). In all modes, tidal volume 
(10 ml/Kg), respiratory frequency, I:E ratio, PEEP and FtO 2 were held 
constant. Peak inspiratory pressure (PIP) and mean airway (Paw) were 
recorded in all patients and hemodynamic parameters including cardiac 
output were measured in 4 patients. Data were compared using 
ANOVA for repeated measures. 
Results: 

PC VC PRVC 
PIP (cm H20  ) 36.4+9.8 43 .6+9.1"  35 .9+7.9  
Paw 16.2+4.7 16.2+4.7 15.7+3.4 
mean +_ SD. *p < O. 05 when compared with PC  or PRVC. 

There were no differences in PIP between PC and PRVC. PIP was 
higher in VC than in PC or PRVC. No significant differences in Paw 
were found among the three modes. No changes in hemodynamics or 
gas exchange indices were found. 
Conclusions: We conclude that PRVC induces essentially the same 
cardiorespiratory effects as PC. Because of its ability to guarantee a 
constant tidal volume, PRVC may be superior to PC in certain patients 
with diffuse lung injury. 
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V E N T I L A T O R Y  S U P P O R T  IN  C O P D  D U R I N G  
P R O P O R T I O N A L  ASSIST V E N T I L A T I O N  (PAV): EFFECTS 
ON BREATHING PATTERN AND INSPIRATORY EFFORT. 

VM Ranier i ,  S Grasso,  L Mascia ,  V Lagioia ,  A Spagnolo ,  V 
Pugliese,  R Pagliarulo, D Lorusso, A Brienza, R Giuliani.  

Dept of Anesthesiology, Universi ty of Bari, Italy. 

Intrinsic PEEP (PEEPi),  and high elastance and resistance increase 
inspiratory work load in COPD. CPAP reduces work  of breathing 
by counterbalancing PEEPi.  PAV provides flow (FA) and volume 
(VA) assistance proport ional ly  to pat ient  resistance and elastance 
and inspiratory effort. We  studied the effects of partit ioned support 
(CPAP-FA-VA) on breathing pattern and inspiratory effort in f ive 
COPD patients on PAV compared to spontaneous venti lat ion (SV) 
and full  support  (FS: C P A P + F A + V A ) .  Flow, vo lume,  minu te  
ven t i l a t ion  (VE) resp i ra tory  rate  (RR),  insp i ra tory  swing  in 
esophageal  pressure (APes), and its integral per breath (PTI/b) and 
per minute  (PTI/m) were measured. 

S V  C P A P  F A  V A  F S  
V E 8-+3 8.+4 13.+3" 10._+2' 12.+3" 
RR 23.+6 21-+7 24_+13 24_+12 19-+16 

APes 14.9_+3.1 10.8_+4.1" 9.5_+0.6* 13.9_+1.7' 9.4_+2.5* 
PTP/b 12.1_+3.5 7.8_+1.7" 7.2_+2.2* 10.9_+5.8" 6.9_+4.8* 
PTP/m 277_+94 165.-+42" 151_+35" 242_+65* 125_+20" 

x _+ SD. * p < 0.05: 2-ways ANOVA and Dunnet's test vs SV 

CPAP decreased of 35% inspiratory effort, wi thout  changes in V G  
During PAV with FA, the larges t  increase in V E was  observed  
(62%). Inspiratory effort decreased of 40% with FA. During PAV 
with VA, VE increased of 27% with a reduction of inspiratory effort 
indices  of only  10%. The  largest  decrease in inspi ra tory  musc le  
effort (45%) was observed during FS, despite an increase in VE of  
only  45%. In conclusion,  to reduce inspiratory musc le  effort  and 
increase VE in COPD patients during PAV, the opt imal  s trategy is 
associate CPAP and FA. In such patients, VA seems to have a little 
role. 

AIRWAY PRESSURE FLUCTUATIONS DURING BREATHING IN A HIGH 
COMPLIANCE, TWO BALLOON CPAP-SYSTEM. 

R. Trawoger MD, M. Giacomini MD, T. Kolobow MD. 
P-CCM, NHLBI, NIH, Bethesda, MD, USA. 

Objectives: To evaluate airway pressure fluctuation (APF) during spontaneous 
breathing in a high compliance CPAP system. 
Methods: The CPAP system consisted of two 7L weighted balloons in a wedge 
shaped holder. Ventilating gas flowed from one balloon through a low resistance 
one way valve into a tracheal tube (ETT) provided with a Pycor CO 2 sensor to 
monitor rebreathing. The ETT was connected to a piston drive mechanical lung. 
Expired gas flowed through a low resistance valve into a second weighted balloon, 
from where it was exhausted through a PEEP valve connected in parallel with the 
second weighted balloon. We evaluated system performance at V r from 70 to 
500ml, at RR from 10 to 120 bpm, while closely monitoring CPAP airway pressure 
swings. At V v of 400 and 500ml the RR was limited to 60 bpm. For comparison 
we explored APS of a one 16L balloon CPAP system, the CPAP mode of the 
Puritan Bennett 7200, and Siemens 300 ventilators, when connected to a healthy 
adult volunteer breathing through an ETT. 
Results: The Compliance (Cpl.) of one 7L balloon system was linear over a range 
from 1.0 to 3.3L, with a Cpl. of 4.0 L/em H20.The Cpl. of the 16 L balloon (0.5 
L/em H20) was linear between a volume of 13 and 14.5 L. APF of the weighted 
balloon system was under 1 em H20 at all V r (except at a V r of 500ml APS was 
1.5em H20), while the APF in the 16L balloon was up to 3 em H20. APF witli 
human volunteers with the two commercially available ventilators in the CPAP 
mode was about 7 cm H20; while under identical conditions APF in the 16L 
balloon system was 1.5 emHzO; and in the two 7L balloon system was below lcm 
H20. 
Conelusions: CPAP using the two balloon system exhibits lower airway pressure 
fluctuations than a single balloon system; and is substantially lower than found in 
the two commercially available ventilators when used in the CPAP mode. 

MONITORING LONGITUDINAL CHANGES IN ENDOTRACHEAL 
TUBE RESISTANCE DURING PROLONGED MECHANICAL 
VENTILATION 
T. Mirkovic, A. Gursahaney, P. Hernandez, K. Danovitch, P. Navalesi, 
D. Laporta, S.B. Gottfried. McGill University Hospitals and Meakins- 
Christie Laboratories, Montreal, Quebec, Canada. 

The flow resistance of an endotracheal tube (Rett) exceeds that of the 
native upper airway and can increase further during routine clinical use. 
Despite the potential for increases in Rett to significantly influence patient 
care, the magnitude and time course of changes in Rett expected in patients 
subjected to prolonged (>  48 hrs) mechanical ventilation is unknown. To 
address this issue, Rett was determined daily beginning immediately post- 
intubation in 38 patients mechanically ventilated for a period of 4-18 days. 
Patients were orally or nasally intubated with ETTs ranging in size from 
7.5 to 9.0 mm ID. Flow, airway pressure, and tracheal pressure recorded 
from an intraluminal catheter positioned at the carinal end of the ETT were 
measured during controlled mechanical ventilation using a range of 
constant inspiratory flow ( -0 .5 -1 .5  L/s). Rohrer's constants K1 and K2 
were obtained from the intercept and slope, respectively, of the Rett-flow 
relationship. Correlation coefficients ranged from 0.871 to 0.999. The sum 
of K1 and K2 (which represents Rett at a flow of 1.0 L/s) on the first 
ventilated day were comparable to previously determined in vitro values, 
averaging 8.56 + 0.57 (SE) compared to 8.19 + 0.38 (SE) cmHzO/L/s  

(p > 0.1). Daily changes in Rett were variable within patients. For the 
group as a whole, however, there was a consistent and generally 
progressive increase in Rett over time which amounted to 7.22% per day 
(r = 0.77). On the last intubated day, Rett averaged 150.9 +__ 10.8% of 
the initial post-intubation value. In conclusion, significant and clinically 
relevant changes in Rett do occur over time in patients undergoing 
prolonged mechanical ventilation. These results indicate the feasibility as 
well as the potential importance of routinely monitoring Rett in this 
setting. 

Support: RHNCE, Montreal Chest Institute Research Centre, FRSQ. 
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PROPORTIONAL ASSIST VENTILATION (PAV) IMPROVES 
BREATHING PATTERN AND INSPIRATORY EFFORT IN ACUTE 
RESPIRATORY FAILURE (ARF) 
T. Mirkovie, A. Gursahaney, P. Hernandez, D. Laporta, S.B. Gottfried 
McGill Univ. Hospitals, Meakins-Christie Labs, Montreal, Quebec, Canada 

PAV was designed to reduce the inspiratory effort used to overcome 
respiratory resistance (Rrs) and elastance (Ers) by separately applying 
pressure in proportion to flow (flow assist, FA) and volume (volume assist, 
VA). The purpose of this study was to determine the effects of 
systematically varying the level of combined FA and VA on breathing 
pattern and inspiratory effort in patients with ARF of varied etiology. Flow, 
volume, esophageal pressure (Pes), and transdiaphragmatic pressure (Pdi) 
were determined in 5 intubated patients with ARF in which FA and V:A 
were varied together from 0-80% of Rrs and Ers, respectively. 
Representative results (mean 4- SE) are shown below. Compared to 
spontaneous breathing (PAV 0%), PAV increased tidal volume (VT) while 
respiratory rate (RR! fell so that there was a" small b a t  consistent rise in 
minute ventilation (VE). This was accompanied by a graded reduction in 
inspiratory effort, as measured by the pressure-time integral ( J P) of Pes 
and Pdi expressed either per minute or per liter ~'z. In conclusion, FA and 
VA forms of PAV used together can improve breathing pattern while 
reducing inspiratury effort in patients with ARF. 

PAV 0% PAV 20% PAV 40% PAV 60% PAV 80% 

VT, ml 3074-37 343-+47 3754-52 390-+50 431+49 
RR, breaths/mln 30.9_+3.3 29.7+3.4 29.14-3.5 28.2_+3.4 26.2• 
",2~, L/min 9.44-1.5 10.14-1.8 10.7+1.8 10.94-1.8 11.24-1.5 

J Pes, emil20 3114-24 2914-20 241• 205_+17 1654-15 
Pes, cmH20"s/L 35.t+3.9 30.54-3.4 23.85:2.9 19.9• 15.3_+I.2 

I Pdi, cmH20 3054-87 2884-65 237• 1944-45 1644-43 
J Pdi, cmH20,s/L 33.84-7.1 29.5• 23.0_+4.2 18.1_+3.1 14.9+2.8 

Support: RHNCE, Montreal Chest Institute Research Centre, FRSQ. 

EtCO2 MONITORING DURING INDEPENDENT LUNG 
VENTILATION WITH LOW TIDAL VOLUME 
G. Ciunella MD. M. Dambrosio MD, N. Brienza MD, F. Bruno MD, V.M. 
Ranieri MD, V. La Gioia MD, A. Brienza MD. 
Dept. of  Intensive Care Med., Policlinico,University of  Bar{, ITALY. 

Objective: To perform independent lung ventilation (ILV) with individual tidal 
volume (Vt) set at a value generating a plateau airway pressure (Pplat) < 25 
crnH~O and to evaluate the usefulness of the continuous monitoring of end- 
tidal CO2 (EtCO2) as a guide to titrate individual lung Vt during ILV and for 
the weaning from ILV. 
Methods: In seven patients, ILV was performed with ttvo ventilators set with 
the same FiO: and respiratory rate. Each lung was ventilated with a Vt that 
developed a Pplat < 25 cmH~O. This setting led to a lower Vt on pathological 
lung (PL). Vt was increased in PL following EtCO~ and PaCO2-EtCO2 
variations. ILV was discontinuated when EtCO~., Vt and statical compliance 
(Cst) were similar in both lungs. 

Results: One hour after starting ILV (Ti), PL mean Vt was significantly lower 
than in normal lungs (NL) (224 + 46 ml vs 377 + 766 ml, p<0 001) Two 
individual behaviours were observed on Tl in PL: four patients presented low 
EtCO: (range 18 - 31 mmHg)and normal PaCOz (range 38 - 42 mmHg), 
while three patients had normal EtCO2 (range 35 - 45 mmHg) with high 
PaC02 (range 44 - 61 mmHg). One hour before stopping ILV (T2), Vt, EtC02 
and PaCO2 were the same in each lung. The PaO2/FiO: ratio improved in all 
patients from the beginning o f lLV Cst of PL was 526 + 30 % of the normal 
lungs' Cst on TI and improved to 97.6 + 27 % ofNL's  Cst on T2 (p<0.005 vs 
T3. 
Conclusions: Setting Vt of PL to a value not overcoming a Pplat threshold 
does not impair oxygenation and is helpful in avoiding barotraumatism. 
Measurements of differential EtCO2 and of the differential PaCO2-EtCO2 
gradient can be used to titrate Vt allocation during ILV and as a guide for the 
weaning from ILV. 

COMPARISON OF AIRWAY OPENING AND TRACHEAL PRESSURE 
REGULATED FORMS OF PROPORTIONAL ASSIST VENTILATION. 
T. Mirkovic. A. Gursahaney, P. Hernandez, D. Laporta, S.B. Gottfried. 
McGilt Univ. Hospitals, Meakins-Christie Labs, Montreal, Quebec, Canada. 

Total respiratory resistance in mechanically ventilated patients exceeds values 
obtained in normal subjects, due to the added and highly flow dependent 
resistance of the endotracheal tube (Rett). This can adversely effect the 
efficacy of pressure regulated modes of assisted ventilation, such as pressure 
support (PSV) and proportional assist ventilation (PAV). Recent work 
demonstrates that the influence of Rett during PSV can be overcome by 
using tracheal (Ptr) rather than airway opening (Pao) pressure to regulate the 
pressure applied (Intensive Care Med 20:$41, 1994). The purpose of this 
study was to see if this approach would also be effective during PAV. Flow, 
volume, Pao, Ptr, and transdiaphragmatic pressure (Pdi) were measured in 
5 intubated patients in which either Pao or Ptt were used to regulate the 
pressure applied during PAV where volume assistance was varied from 20 
to 80% of respiratory elastance. Representative results (mean + SE) are 
shown below. Compared to spontaneous breathing (PAV 0%), PAV 
increased tidal volume (VT) while reducing respiratory rate (RR) so that 
minute ventilation ('~E) also rose. This was associated with a reduction in 
inspiratory effort, as reflected by a decrease in the pressure-time integral 
( [ P) of Pes and Pdi both per minute and per liter ~rE. The effects on 
breathing pattern were similar for Pao and Ptr regulated PAV. In contrast, 
the reduction in inspiratory effort was always greater for Ptr regulated PAV. 
In conclusion, the volume assistance provided by PAV is more effective 
when Ptr rather than Pao is used to regulate the pressure applied. 

PAV 0% PAV 20-40% PAV 60.80% 
Pao Ptr Pao Ptr 

VT, rnl 266-I-41 333+55 360_+48 369+52 441+59 
RR, breaths/min 32.6+3.8 30.3+3.6 28,1_+3.5 27.8+3.3 26.7+3.1 
"v'~, L/rain 8.4_+1.3 9.8_+1.7 10.0+1.8 10.2_+1.7 11.6_+2.6 
I Pes, cmH20 275+26 237_+21 199+9 195_+22 161_+10 
~Pes, cnffIzO-s/L 33.5_+3.0 26.8:2:2.8 21,9• 21.6:t:2.1 15,5_+3.4 
j Pdi, emil20 290+53 248_+49 201_+33 209+37 145_+23 
J Pdi, emH20.s/L 33.0+3.7 25.7_+3.9 20.4+4.1 20.8+3.1 14.3-+3.5 

I N T R I N S I C  P O S I T I V E  E N D  E X P I R A ' I O R Y  P R E S S U R E :  
l i O W  T O  D E T E C T  IT? 

De Sio A. De Blasio E. Papa A. Claver{n{ D. Golia D. Mar{no E. 

Servizio di Anestesia e RianimazJone 
Osp. S.Maria delle Grazic P~r/zuoli (NA) ITALY 

Objectives: The detrimental effects of intrinsic PEEP during mechanical 
ventilation` in terms of decreased efficient' of respirator' muscles, increased 
work of breathing and impairment of hem .ndynamics are well established. As 
several techniques to evaluate PEEP{ have been proposed, the influence of 
methedolngy on recorded PEEP{ values is still unclear. 
Methods: 63 couples of PEEP{ measurements using both the end expiratory 
occlusion technique TAB l: PEEP{ Mea~SD tran[e~ 
(PEEP{ int.) and peak [ PEEP ira. I PEEP peak p | 
iuspiratory pressure [Total(n~3) 6.87:~4.8710-20)[5.41-3.3{t-16) [ 
variationtoinereasing|gupportV.(n29) 4.55-33{,0-12f 3.9-:-2.3 (1-10) | 
external PEEP | Control V. (n 34) : 8.85-4.f, (2-20) 6.79~3.5 (2-16) I 
teghnique {PEEP{ |RR<15/m'(n 17) 9A8~--6.2(0-20) 7.47:/:4.8~2-16~11 
peak) were performed. | RR 16-25hn' (n 3t}} 6,07:~3,5 {o-14) 4.83..+.2.2 { t-10~ | 
in 34 patients during |RR>25/m'~n167 5.94~1.010-12 t 4.19-~.1Q-97 I 
support (PSV) or  

control {CMV, PCV) ventilation and statistically evaluated using linear 
regression test. 
Results: The mean ~ luc  of PEEP{ peak was lower than PEEP{ int. either 
during support and control 
ventilation, but with a v e  W 
good correlation: wile higcr 
respirator, rates and lower 
PEEP{ x~tms reduce the degree 
of correlation hetwcen the two 
~r 
Conclusion.~: The severity, of 
illness and the kind of 
ventilation could not only cousr 
the developnqcnt of intrinsic 
PEEP but also interfere in its 

TAB L[: PEEI~ Int vs Peek p 
n Ir Ip 

Total 63 0.736 0.0001 
Support V. 29 0.602 O.000l 
Con~ol V 34 {}.693 0.0001 
RR<I 5/m' 17 0,759 0.000 I 
RR 16-25/m' 30 0.6,  I~176176176 
RR >25/m' 16 0.656. 0.006 
PEEPi 0-5 cmll~) 20 ] 0363 0.053 
PEEP{ 6-10 cndt~O 25 J 0.509 0.009 
PEEPi 11-20 cmlti, O 9 ] 0.714 [ 0.031 

dcr suggesting a careful use of autopeep estimate ~chmques. 



BIPAP VENTILATION IN COMPARISON TO S-CMV AND S-IMV/PSV RE- 
DUCES DURATION OF INTUBATION AND CONSUMPTION OF ANAL- 
GESICS AND SEDATIVES IN SHORT TERM VENTILATED PATIENTS 

J. Rathqeber, H. Burchardi ~ 
Dept.of Anaesthesiology, Emergency- and intensive Care Medicine Georg- 

August-University, GSttingen, Germany 

Obiectives: Influence of ventilation modes on consumption of analgesics 
and sedatives, duration of intubation and ventilatory function. 
Methods: Retrospective data analysis of 596 adult patients with normal 

pulmonary function before operation and uneventful course following co- 
ronary artery bypass graft surgery over an 18 month period. We compared 
assist/controlled mandatory ventilation (S-CMV, 123 patients), synchro- 
nized intermittent mandatory ventilation with inspiratory pressure support 
(S-IMV/PSV, 431 patients) and biphasic positive airway pressure ventila- 
tion (BIPAP, 42 patients). 
Results: Patients ventilated with BIPAP had a significantly shorter mean 

duration of intubation (10.1 h, p< 0.05) than patients treated with S-IMV/- 
PSV (14.7 h) and S-CMV (13.2 hi. With S-CMV 39.9% of the patients re- 
quired single or multiple doses of midazolam but only 13.5% in the S-IMV- 
/PSV group and 9.5% in the BtPAP group. The mean total amount of 
midazolam of these patients was significantly higher in the S-CMV group 
(8.8 mg) than in the S-IMV/PSV group (6.6 mg, p<0.05) and in the BIPAP 
group (4.3 mg, p<0.05). The consumption of pethidine and piritramide did 
not differ between S-CMV and S-IMV/PSV but was significantly lower du- 
ring BIPAP (p<0.05). After extubation the paCO2 patients was highest in 
the S-CMV group. 
Conclusion: Ventilatory support with BIPAP reduces the consumption of  
analgesics and sedatives and duration of intubation. Unrestricted spon- 

taneous breathing as well as fully ventilatory support allow adequate ad- 
aptation to the patients requirements. BIPAP seems to be an alternative to 
S-CMV and SqMV/PSV ventilation not only in patients with severe ARDS 
but also in short term ventilated patients. 

EXPONENTIAL VS. LOGARITHMIC ANALYSIS OF THE GRADUAL 
DECREASE IN TRACHEAL PRESSURE AFTER END INSPIRATORY 
OCCLUSION. 
V. Antonaalia, A. Grop, P. Demanins, F. Beltrame, U. Lucangeio, and A. 
GUIIO, and J. Milic-Emili (*). 
Department of Anesthesia and Intensive Care, Section of Intensive Care, 
Laboratory of Respiratory Biomechanics, University of Tdaste, Italy. 
(*) Meakins-Christie Laboratories, McGill University, Montreal, Canada. 

_Objectitives: After end-inspiratory airway occlusion we examined the ensuing 
gradual decrease in tracheal pressure (Ptr) with the following equations 
proposed by Bates et al. and Hildebrandt: 
Pv = P'v e'~Cccl~2 +Pst, rs (Bates) [1] 
where P'tr is tracheal pressure immediately after occlusion, to= is occlusion 
time, "r 2 is viscoelastic time constant of respiratory system, and P t is static 
elastic recoil pressure of respiratory system. 
P~(t) = H 1 - H 2 log t (Hildebrandt) [2] 
where H~ and H 2 are parameters depending on lung volume, and initial time is 
1 s for analytical reasons. 
Materials & methods: We studied 8 healthy patients intubated, anestethized 
with propofol, paralyzed with vecuronium, and mechanically ventilated with 
constant flow (0.5 I/s) at ZEEP for minor surgery. Pressure was measured in 
the trachea. Flow was measured with a pneumotachograph and volume was 
obtained by numerical integration. The rapid occlusions were produced by an 
external valve. The signals were sampled at a frequency of 200 Hz and 
processed on a PC. The influence of the cardiac artifacts during the occlusion 
time (4 s) was reduced by a software low-pass filter Kaiser Finite duration 
Impulse Response of elevated order. 
Results: The mean (+ SD) coefficient of correlation using Eq. 1 was 0,912 -+ 
0.168, and using Eq. 2 was 0.884 + 0.045. The values ofz~ (Eq. 1), however, 
decreased with increasing the tidal volume (Vt) according to the following 
equation: "~2 = 1.52 - 0.65 V t, Similary, the values of H~ and H 2 increased with 
increasing V t according to the following functions: H~ = 4.4 + 13 V I and H 2 = 
1.15 + 1.88 V t. 
Conclusions: The behaviour of "% of Eq. 1 suggests that the linear viscoelastic 
model is not sufficient to further describe the mechanical properties of the 
respiratory system over the Vt range (6-14 ml/kg) in ventilated patients. Infect 
this model predicts that "c 2 is constant and independent of tidal volume. 
On the other hand the plastoelastic model is not sufficient to further describe 
the mechanical properties of the respiratory system. In fact "r 2 obtained by 
fitting an exponential for data of Eq. 2, is determined by the time of end- 
inspiratory airway occlusion. 
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A NEW METHOD FOR DETERMINATION OF VISCOELASTIC 
CONSTANTS OF RESPIRATORY SYSTEM. 
V. Antonaolia. A. Grop, P. Demanins, F. Beltrame, U. Lucangelo, and A. 
Gullo, and J. Milic-Emili (*). 
Department of Anesthesia and Intensive Care, Section of Intensive Care, 
Laboratory of Respiratory B iomechanics, University of Tdeste, Italy. 
(*) Meakins-Christle Laboratories, McGill University, Montreal, Canada. 

Obiectives: According to the viscoelastic model, the viscoelastic pressure of 
the respiratory system Pv=rs during lung inflation with constant flow e~ is 

T/ R 1 2 1 wh T lSmS Ira tlmeand R given by:Pv~c.~ = 2d~( - 'e-  ~ ) [  ] ere " ' p" tory " 2 
and "r 2 are resistance and time constant of viscoelastic unit. In the past, the 
viscoaletic constants were determinated by performing a series of occlusions 
at different lung volumes, or a sedes of occlusions at a fixed lung volume 
achieved with various inflation flows. In the present study we have developed 
a new method for determining "c 2 and R 2 which requires a single constant flow 
inflation. Our method is based on determination of Pv~r, during a single 
breath constant flow inflation, and of z 2 during the ensuing end-inspiratory 
airway occIusion. Dudng the occlusion the tracheal pressure P~, declines 
according the following function: Ptr = P'lr e " too= " z2 + e~t.r= [2] where P'~r is 
tracheal pressure immediately after occlusion, toc c is occlusion time, P,i.rs is 
static elastic recoil pressure of respiratory system, and ~ is viscoelastic time 
constant. We first determinated "~2 by analyzing the time-course of Ptr 
according to Eq 2 and next determining R 2 according to Eq. 1, using the 
expedmental values of P,i=~, ~ and Ti, as well as "~2 obtained with Eq. 2. 
Materials & methods: We studied 8 healthy patients intubated, anestethized 
with propofol, paralyzed with vecurenium, and mechanically ventilated with 
constant flow (0.5 I/s) at ZEEP for minor surgery. Pres-sure was measured in 
the trachea. Flow was measured with a pneumniachograph and volume was 
obtained by numerical integration. The rapid occlusions were produced by an 
external valve. The signals were sampled at a fi'equency of 200 Hz and 
processed on a PC. The influence of the cardiac artifacts dudng the occlusion 
time (4 s) was reduced by a software low-pass filter Kaiser Finite duration 
Impulse Response of elevated order. 
Results: The mean coefficient of correlation with Eq. 2 was 0.912. With V t of 7 
ml/kg, the mean values (+ SD) of ':2 and R 2 of the 8 subjects amounted to 
1.128 • 0.100 s and 3.990 • 0.890 cmH20 I "~ s. With the traditional multi 
breath method the corresponding values were 0.711 + 0.257 s and 4.445 _+ 
1.474 cmH20 I "1 s, respectively. With the T-test the difference between new 
and traditional "~2 was statistically significant, between new and traditional R2 
was not Significant. 
Conclusions: With the single breath method it is possible to compute ':2 and 
R 2. The mean values of R 2 with V t of 7 nd/kg, however, was slighUy different 
than those obtained with the traditional multi breath method. 

REHABILITATION PROGRAN~E AND HOME CARE FOR 
CHRONICALLY ILL INDIVIDUALS 

V. Tsara , V. Paschidou , D. Lagonidis , D. Rigos , E. Antoniadou , 
K Chatzinicolaou***, P. Christaki*. 

*B. pulmonary Clinic **ICU G . H . G .  papanikolaou, 
***ICU Ippokratio Thessulouiki- Greece 

The application of modem principles of respiratory care and mechanical 
ventilation in ICUs has resulted in increased survival of critically ill 
individuals with neuromuscular, skeletal and irrevers~le pulmonary 
diseases. 
In these chronically ill individunts mechanical ventilation, long term 02 
therapy (LTOT) and continuous home care is considered a chronic life 
supporltng technique that can not be withdrawn after their discharge from 
an ICU. 
The aim of this study was to present the results of a Rehabilitation 
Programme and home care that runs in our ward. 
TwenW three patients were referred to our clinic f~om ICUs during 1993-94. 
A specific Rehabilitation Programme designed according to individual's 
needs was performed. Patients that benefitted from this programme were 
grouped into the following disorders. 1) Post TB Respiratow Failure 
6(26%) 2) Neuromuscular diseases, 3(21%) 3} Undiagnosed SAS 3{13%) 
4) COPE) 9(39%) (3 patients had a overlap syndrom). 
The programme consists of : 1) assessment and mechanical support ff 
needed of the respiratonJ system with non invasive methods (nasal or via 
tracheostomy). 2) group and individual respiratory therapy 3) mobilization 
4) nutritional support 5) educational classes for the members of the family. 
Three from the patients passed away (during the year), 11 are under 
NIPPV during night with or without 02 supply, 13 pts recieve LTOT. 
Conclusion: The development of a programme for chronically ill individuals 
in especially designed wards in hospitals and the overall care at home is 
considered necessary at least in Hospitals with ICUs. 
A Rehabilitation Programme and Home Care permits the fast but safe 
discharge of these patients from units of acute medicine that the cost of 
treatment is high and besides permits beds that are invaluable. 
We considered that the Rehabilitation Prod'amine and Home Care in our 
ward is the first performed in Greek chronically ill pts and even though there 
is no special administxative support we think that the results are quite 
saltsfactory. 
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BREATHING FREQUENCY, INSPIRATORY PRESSURE AND MAXIMAL 
INSPIRATORY PRESSURE (fxlP/MIP) AS PREDICTORS OF WEANING 

OUTCOME IN COPD PATIENTS 
R. Alvisi, E.R. Righini, M. Capuzzo, C.A. Volta, R. Ragazzi and G. Gritti 
Institute of Anaesthesiology and Intensive Care. University of Ferrara. Italy 

Objective: We postulated that the product of the respiratory frequency (f) and 
the ratio of inspiratory pressure (IP) to maximal inspiratory pressure (MIP) 
would predict the weaning outcome in deeompensated COPD patients better 
than either variable alone or other indices previously proposed. 
Methods: In 28 decompensated COPD patients with difficult weaning, we 
measured, daily, respiratory mechanics data both during mechanical 
ventilation and after ten minutes of spontaneous breathing. Then we calculated 
weaning indices reported in literature and some new integrated indices. 
According to the results of the discriminant analysis, we considered the 
integrative index CROP (acronym of compliance, rate, oxygenation and 
pressure), the rapid shallow breathing index f/VT, the load/capacity ratio 
IP/MIP, and the following new index: f x IP/MIP. We used receiver-operating- 
characteristic (ROC) analysis by calculating the area under the curve 
considered as the overall probability of correct classification. 
Results: main results are reported in the following table 

DiscriminanLanaiysis ROC curve analysis 
threshold value classification error % area under the curve 

CROP 16 17 0.93 
f/Vr 84 28 0.79 
IP/MIP 0.41 16 0.91 
f x IP/MIP 10 12 0.95 

Conclusions: IP is related to its corresponding tidal volume, thus f x IP/MIP 
corresponds to the ratio of the minute respiratory load to the capacity. 
f x IP/MIP is easy to measure at patient's bedside and requires simple and 
cheap equipment. 
In decompensated COPD patients, the measurement of f x IP/MIP after 10 
minutes of spontaneous breathing can predict weaning outcome better than the 
commonly used indices. 

BEDSIDE ENDURANCE INDICES PREDICTING WEANING IN 
DECOMPENSATED COPD PATIENTS. 

E.R. Righini, R. Alvisi, C.A. Volta, M. Capuzzo, R. Ragazzi and G. Gritti 
Institute of Anaesthesiology and Intensive Care. University of Ferrara. Italy 

Objective: To evaluate the reliability of some indices of endurance in 
predicting the weaning outcome of decompensated COPD patients. 
Methods: In 28 decompensated COPD patients with difficult weaning from 
mechanical ventilation (MV) we measured, daily, blood gas analysis, 
ventilatory and airway pressure pattern during MV, breathing pattern 
(frequency (f) and tidal, volume (V~)), inspiratory pressure (IP), and maximal 
IP (MIP) during spontaneous breathing (SB). Thereafter we calculated the 
following weaning indices: CROP (Compliance * MIP * (PaO2/PaO2) / f), 
flVT, IP/MIP. 
Data obtained the day at which the patient was considered ready for a trial of 
SB on clinical grounds but weaning failed (WF) and those obtained the day of 
the successful weaning (WS) were compared statistically through the 
Wilcoxon rank-sum pair analysis. In order to quantify the predictive accuracy 
for each index with respect to successful weaning we calculated sensitivity, 
specificity, and diagnostic accuracy according with the standard formulas. 
Threshold values (Tv) were determined from published data. 
Results: 

WF WS Tv Se Sp DA 
CROP 11,6 +4,5 30,8_+ 15,g 13 0,96 0,75 0,86 
f / V-r 107 + 37 69 • 26' 100 0,89 0,54 0,71 
IP / MIP 0,51 _+ 0,1 0,32 _+ 0,08' 0,4 0,82 0,86 0,84 

# p<0,001; WF: weaning failure; WS: weaning successful; Tv: threshold value; 
Se: Sensitivity = True positive/(Tme positive + False negative); Sp: Specificity 
= True negative/(Trne negative + False positive); DA: Diagnostic Accuracy = 
(True positive + true negative)/(True positive + True negative + False positive 
+ False negative) 

Conclusions: The aim of weaning indices is to improve the physician skill to 
recognise the right time to discontinue MV. In this study CROP and IP/MIP 
showed an adequate diagnostic accuracy in predicting weaning outcome of 
COPD patients requiring prolonged MV. f/Vr showed a slightly less 
specificity. In COPD patients indices which measure the load/capacity ratio 
seem to predict weaning outcome better than indices analysing the respiratory 
pattern. Accordingly the former indices can be used extensively in clinical 
decision-making of weaning. 

TIME DEPENDENT EFFECTS OF INVERSE RATIO VENTILATION 
IN ARDS 

M Titu-iga, A Mercat,N Anguel, M Thyrault, .IL Teboul, C Richard. 
R6anhnation M6dicale, H6pital de Bic~n'e, Universit6 Paris Sud, FRANCE 

)~aj.~qlivcs : To assess the influence of time on the effects of inverse ratio 
ventilation (IRV) in palients with ARDS. 

Methods : Five patients (64 + 6 yrs) suffering from ARDS (lung injury score > 
2.5) for 48 hours or less entered into the study. IRV (volume controlled, 
decelerating flow, 20 % inspiratory pause, liE = 2/1) was compared to 
conventional ventilation (CV) (volume controlled, constant flow, no inspiratory 
pause, IIE= 1/2). These two modes were applied for 6 hours in a randomized 
order, with the same levels of total PEEP (PEEPt = PEEP + PEEPi), tidal 
volume (8.0 • 0.7 ml/kg), respiratory rate (20 • 0"bpm) mad F i t2  (63 • 2 %). 
Measurements (respiratory mechanics, hemodynamics, arterial and mixed venous 
blood gases) were performed after 1, 2, 4 and 6 hours of application of each mode. 

RVSUIls : are expressed as mean + SEM and compared by ANOVA. 
CV I R V  

H I  H 6  H1 H 6  
pPaw (cmH20) 35 _+ 2 36 + 2 27 + 2 #$ 26 -+ 2 #$ 
Pplat (cmH20) 26 + 2 26 _+ 2 25 • 2 24 + 2 
mPaw (cmH20) 15 -+ 0.7 15 + 0.7 17 • 0.9 #$ 17 • 0.7 #$ 
PEEP (cmH20) 9.8 • 0.7 9.9 • 0.8 6.1 • 1.3 #$ 6.0 • 1.2 #$ 
PEEPi (cmH20) 1.2 • 0.2 1.0 • 0.4 4.6 + 0.9 #5 4.3 • 0.8 #$ 
P a t  2 (mmHg) 86_+ 9 81 • 4 78 • 9 76 • 6 
PvO 2 (mmHg) 43 _+ 1 43 • 2 40 • 3 40 • 1 
P a C t 2  (mmHg) 50 • 4 52 • 6 45 _+ 4 #$ 45 • 3 #$ 
HR (bpm) 9 0 •  9 0 + 7  8 9 + 7  8 7 •  
MAP (mmltg) 76 _+ 3 85 • 7 83 + 4 86 + 6 
PAP hmnHg) 34 _+ 4 35 • 4 36 • 3 36 + 4 
PAOP (mmltg) 11 • 1 12_+ 1 12 + 1 12 • 1 
CI (l/min/m 2) 3.9 -+ 0.4 4.0 + 0.5 3.5 • 0.5 3.8 • 0.5 
DO 2 (ml/min/m 2) 544 • 58 553 • 70 474 + 69 518 • 68 
# : different from CVHI (p<0.05). $ : different from CVH6 (p<0.05). 
HI : results after one hour. H6 : results after 6 hours. 
In each mode, no significant difference was observed between H1 and H6. 

Conclusion : These preliminary results do not support the existence of a "tim( 
dependenf' effect of IRV in ARDS. 

A M P L I F I E D  P E R I O D I C  B R E A T H I N G  U S I N G  P R O P O R T I O N A L  
A S S I S T  V E N T I L A T I O N  

Ch. Haberthiir 1, B. Fabry 1, L. Eberhard t, D. Zappe I, P. Stulz t, H. Bernhard 2, 
J. Guttmann 2 
lClinical Physiology, Heart and Thoracic Surgery, University Clinics Basel and 
2ExperimentalAnaesthesiology, University Clinics Freiburg i. Br. 

Backeround and methods: Periodic breathing (PB) is characterized by repetitive 
cyclic variation in minute ventilation. PB is considewxl to be provoked by an insta- 
bility in the respiratory control. Inintubated, spontaneously breathing patients con- 
ventional modes of pressure support ventilation, i.e., triggered inspiratory pressure 
support 0PS), do not allow patients to breathe with theirinherent breathing pattern. 
Therefore, PB, if existing, will appear mainiy after extubation. Since our new mode 
of pressure support ventilation" automatic tube compensation" (ATC) continuonsly 
corrects for the flow-dependent tube resistance during insNmdon and expiration 
("electronic" extubatim), it pemaits patients to maintain their own inherent breath- 
ing pattern. Then, ff  necessary, tracheal pressure can be additionally supported by 
volume-proportioead and/or by flow-proportional pressure support (proportional 
assist ventilation, PAV). 
(~as~: We report the case of a 70-year-old male patient who was Intubated due to 
acute respiratory insufficiency after acute myocardial infarction with left 
ventricular dysfunction. During IPS of 10 mbar the patient showed a regular 
breathing pattem which became periodic during ATC. In addition, proportional 
assist ventilation of 10 mbar/L increased periodic breathing in such a way that 
the typical Cheyne-Stokes breathing pattem occurred (see figure). 
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Conclusions: (1) The new mode ATC allows patients to maintain their own 
inherent breathing pattern. (2) In patients with periodic breathing, proportional 
assist ventilation has to be used cautiously. 



REAPPEREANCE OF "rUE HERING-BREUER REFLEX IN 
INTUBATED ADULT PATIENTS 

Ch. Haberthtir ], B. Fabry ] , L. Eberhard 1, D. Zappe 1, P. Stulz 1, H. Bernhard 2, 
J. Guttmann 2 
1Clinical Physiology, Heart and Thoracic Surgery, University Clinics Basel and 
2Experimental Anaesthesiology, University Clinics Freiburg i. Br. 

Baqkground: The Hering-Breuer reflex (HBR) is characterized by an inhibi- 
tion of inspiration during lung inflation. This response has been recognized 
as an important vagally mediated mechanism for regulating the rate and depth 
of respiration in newborn mammals. In adult man the HBR is considered to 
be active only at lung volumes well above functional residual capacity, i.e., 
at tidal volumes above 1000 ml. Assessment of the HBR requires specialized 
methods such as single breath or multiple occlusion technique. 
Methods; In the presence of desynchronization between ventilator and pa- 
tient, which frequently occurs during triggered inspiratory pressure support 
ventilation (IPS)(see figure), prolongation of the interval between inspira- 
tory efforts (indicated by negative deflection of the esophageal pressure) due 
to lung inflation exposes an active HBR. We examined the occurrence of 
HBR in intubated critically ill patients. Strength of HBR was assessed by the 
formula: prolongation [%] = ((inspiratory interval of interest - preceding in- 
spiratory interval)/preceding inspiratory interval) * 1(30. 
Rr162 18 of 50 patients examined showed moderate to severe desynchroni- 
zation. In 17 of these 18 patients a (re)activation of the HBR was found. The 
strength of HBR amounted to 134 + 51%. There was a significant correlation 
between tidal volume and strength of HBR. In contrast to previous reports, 
an active HBR was shown during lung inflation well below 1000 ml. 

30 ] Airway Pressure ~ Esophageal Pressure 
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Conclusions: ( 1 ) Activity of HBR is frequently observed in adult critically ill 
patients during inspiratory pressure support ventilation. (2) In the presence 
of desynchronization the activity of HBR can be assessed directly, i.e. r with- 
out specialized techniques. 
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AUTOMATIC TUBE COMPENSATION (ATC) AND 
PROPORTIONAL ASSIST VENTILATION (PAV): 

FIRST CLINICAL EXPERIENCE WITH THESE NEW MODES 
OF PRESSURE SUPPORT IN INTUBATED PATIENTS 

Ch. HaberthiJr 1, B. Fabry 1, L. Eberhard 1, H. Bernhard 1, D. Zappe 1, P. Stulz a, R. 
Stocker 2, R. Kuhlen 3 , L Guttmann 4. 
1Clinical Physiology, University Clinics Basel.2Trauma Surgery, University Clinics 
Zurich. 3Anaesthesiology, University Clinics Rudolf Virchow Berlin. 
4Anaesthesiology, University Clinics Freiburg. 

B pck~round: Triggered inspiratory pressure support ventilation (IPS) is com- 
monly used to support inspiration in intubated spontaneously breathing pa- 
tients. Despite its usefulness IPS shows some disadvantages which can be 
deleterious in crificaUy ill patients: 

- additional work of breathing to be performed by the patient due to the 
flow-dependent tube resistance 

- desynchronization between patient and ventilator due to inherent 
triggering failures of the IPS mode 

- suppression of the patient's inherent breathing pattern 
- inability to predict successful extubation in difficult-to-wean patients 

Methods: Based on the known flow-dependent tube resistance our new mode 
"automatic tube compensation" (ATC) compensates for the pressure drop 
across the endotracheal tube ("electronic" extubation). Then, if necessary, 
tracheal pressure can be supported by volume-proportional pressure support 
(VPPS) and/or by flow-proportional pressure support (FPPS). 
Results: Hitherto, we have examined 20 patients after open-heart surgery 
and 50 patients with acute respiratory insufficiency (ARI) or ARDS using 
ATC with/without VPPS/FPPS. Preliminary results suggest that the new mode 

- avoids additional work of breathing due to accurate compensation of 
the pressure drop across the endotracheal tube during in-/expiration 

- prevents desynchronization between patient and ventilator 
- allows patients to breathe with their inherent breathing pattern 
- accurately predicts the outcome of extubation even in difficult-to-wean 

patients due to "electronic" extubation 
Conclusions: The new mode ATC with/without VPPS/FPPS allows to sup- 
port ventilation in a more physiologic manner and overcomes the disadvan- 
tages of conventional modes of pressure support in intubated patients. 

OCCURRENCE OF PERIODIC BREATHING IN INTUBATED 
PATIENTS AND THE INFLUENCE OF SEDATION 

Ch. H~berthtir 1, B. Fahry z, L. Eberhard 1, D. Zappe ], P. Stulz I, H. Bernhard 2, 
J. Guttmann 2 
lClinical Physiology, Heart and Thoracic Surgery, University Clinics Basel and 
2Experimental Anaesthesiology, University Clinics Freiburg i. Br. 

Backgound: Cheyne-Stokes respiration (CS) is characterized by regula]; recur- 
ring periods of hyperpnea and apnea. In normal subjects, CS may occur after 
hyperventilation, after arrival in high altitude, or during sleep. It has also been 
observed in patients with prolonged circulation time due to congestive heart 
failure, as well as in some neurological patients. There is no report about the 
influence of sedative drugs on periodic breathing (PB) and CS. 
Methods: In intubated patients conventional modes of pressure support do not 
allow patients to breathe with their inherent breathing pattem. Therefore, peri- 
odic breathing and CS are rarely seen. Since our new mode of pressure support 
ventilation "automatic tube compensation" (ATC) continuously corrects for the 
flow-dependent tube resistance during inspiration and expiration ("electronic" 
extubation) it permits patients to maintain their own inherent breathing pattem 
even if pathological, e.g., periodic. 
Results: Using this new mode of pressure support ventilation, periodic breathing 
was unmasked in 13 of 37 intubated patients, 6 of which showed CS. In 4 of 
these 6 patients the occurrence of CS was linked to impaired left ventricular 
function with increased circulation time. Normal left ventricular and neurologic 
function was found in the remaining 2 patients. In 1 of these 2 patients CS disap- 
peared after intravenous administration of the benzo-diazepine antagonist 
Flumazenil (figure). Consequently, in this patient CS was induced by 
benzodiazepine sedation. 
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Conclusions: (l) Using a more physiological mode to support ventilation in 
intubated patients, PB frequentIy occurs. (2) CS can be induced by benzo- 
diazepine sedation and stopped by administration of the specific antagonist. 

IN VIVO DETERMINATION OF TUBE COEFFICIENTS FOR COMPLETE AUTOMATIC 
TUBE COMPENSATION (ATC) 

D, ~ 1 ,  B. Fab~, L Eberhardh Ch. HaberthQr 1, H. Bernhard=, P. Stulz 1, J. Gutirnann z 
1 Clinical Physiology, Heart and Thoracic Surgery, University Clinics Basel, Switzerland 
2 Exparimental Anaesthesiology, University Clinics Freiburg i. Br., Germany 

Objecti',~s: In contrast to conventional rhodes for pressure supported spontaneous 
breathing, our newly developed ventilatow mode ,,Automatic Tube Compensation" (ATC) 
completely compensates for the flow-depandant pressure drop tLPm-r across 
endotracheal ttLbe (ETT). In the ATC mode, the ventilator supplies a flow V' in order to 
maintain a constant tracheal pressure P~,,~. To this end, Pk,,= has to be oontinuousiy 
determined. Since continued measurement of P,,~ by introducing a catheter via the ETT 
is not reliable, we opted for its continuous calculation socordng to the following equation: 
P ~  = P,,, - APErr, Pw being the continuously measured airway pressure. This also 
requires the continual measurement .of flow V' to calculata APm-r using the non-fineer 
approximation: APort = KvV' + K2.W. The constant tube coefficients K~ and K2 are 
mathematically determined by mesns of a least-squares-fit procadum based on laboratory 
investigations. Tracheal secretions, however, reduca the omss-saction of the ETT. 
Consequently, ~ values of KI end K2 are changed rendering the P~,ch calculations 
inaccurate. Therefore, K1 and ~ have to be pedodcally updated to ensure an a~urete 
monitoring of Pn,~ and a complete tube compensation under ATC at any time. 
Methods: For updating K~ and K=, Pna~ is measured only for a few consacutive breaths by 
means of a catheter introduced into the ETT. As the oatbetsr itself partially obsfructs 
E'I-r, merely the coefficients Kr and K2* for ETT with catheter inside can be computed on- 
line using a lesat-sqJeres-flt pt(x~xfJre. To reveal the relationship between K1 and K1 ~ and 
between K= and K2*, the pressure drop APErT of conventionally used ETTs of different 
lengths and inner diameters with and without inserted catheter was measured in order to 
determine both pairs of r 
Results: A linear relationship was found between K~ and K~*, as well as between K2 and 
K2*. Thus, the current tube ceamdenta K~ and K2 =an be easily calculated on the basis of 
the ceaffidants Kt* and K2* for EFr with inserted catheter, 

K,,,,8.K,'-o.', 88Ii'4-  ...j:. 

' , , , ' t = , S  
0,8 1 3 |  I I I I I I 

1.5 2 2.5 3 3,5 4 4.5 4 6 8 10 12 14 18 
Condudo~=: The presented method .p~Tnits a ~lat)ta and continual monitoring of Pt~a~ 
and, furthermore, ensures a ~,nptate tube compensation in the ATC mode at all times. 
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ADDITIONAL WORK OF BREATHING (WOBadd) 
DURING INSPIRATORY PRESSURE S U P P O R T  (IPS) 
AND AUTOMATIC TUBE COMPENSATION (ATC) 

B. Fabryl, Ch. Haberthiir t, L. Eberhard 1 , D. Zappe 1 , H. Bernhard 2, J. 
Guttmann 2, E Stulz t . 1Clinical Physiology, Clinic for Heart and Tho- 
racic Surgery, University Clinics Basel, Switzerland, and 2Experi- 
mental Anaesthesiology, University Clinics Freiburg i. Br., Germany 

Background: The intubated and spontaneously breathing patient of- 
ten has to perform additional work of breathing (WOBadd) to over- 
come the resistance of the endotracheal tube (EqT) and the demand- 
flow valve. To avoid WOBad d we developed a new mode of ventila- 
tory support during spontaneous breathing. This mode automatically 
compensates for the ETT resistance (automatic tube compensation,  
ATC), independently of  the patient's breathing effort. As WOBad d 
can also be lowered with conventional inspiratory pressure support 
(IPS) it was the aim of our study to investigate WOBad d in both ven- 
tilatory modes in patients with different ventilatory demands.  
Patients and methods: We measured WOBadct in 6 post-operatively 
ventilated patients without lung injury (minute ventilation V'=7L/min) 
and in 4 patients' with acute respiratory insufficiency (V'=16L/min) 
both under ATC and under IPS of 5, 10 and 15mbar. 

Results: In patients with 
normal minute ventilation 

WOBadd [J/L] WOBad d compensation is 
satisfactory with ATC as 

, . 2 " / ]  ~ l  well as with IPS of  10 or 15 
1.0" r / / ]  ~ l  d ~  mbar. In patients with in- 
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0 . e . / / ~  however, only ATC can 
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IMPACT OF SEDATION AND RELAXATION ON LUN G AND 
CHEST W A L L  MECHANICS 

B. Fabry 1 , Ch. Haberthtirt, L. Eberhard 1 , D. Zappe], H. Bernhard 2, J. 
Guttmann 2, P. Stulz 1 . 1Clinical Physiology, Clinic for Heart and Tho- 
racic Surgery, University Clinics Basel, Switzerland, and 2Experimen- 
tal Anaesthesiology, University Clinics Freiburg i. Br., Germany 

Background: One of the first steps in weaning patients from controlled 
mechanical ventilation is to stop muscle relaxation and to reduce seda- 
tion. It can take several hours, however, until the patient is able to trig- 
ger the ventilator and to breathe spontaneously. During this period, many 
patients display a sudden increase in peak airway pressure of  up to 30%. 
Patients and  methods: To investigate the reason for this potentially 
dangerous effect, we continuously measured lung and chest wall me- 
chanics in post-operatively ventilated patients. Lung mechanics (air- 
way resistance and lung compliance) was measured using the esopha- 
geal balloon technique as described in [1]. Chest wall mechanics (tis- 
sue resistance and chest wall compliance) was calculated from lung 
mechanics and total respiratory system mechanics as described in [2]. 
Results: We found a decrease of chest wall compliance (Cw) to be the 
main reason for episodes of sudden airway pressure increase while lung 
compliance (CL) remained unchanged. The decrease of C w can be inter- 

preted as an instantaneous 
C [ml/mbar] increase o f  ventilatory 

200T 4tag Paracuron'lumbrotat.d + ..,...-.,.....c" muscle tension. Conse- 
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1 0 0 ~  ~'''~:::~ CI_ can be decreased and Cw 
can be increased again by 

§ . . . . . .  t [min] administration of sedatives 
0 t  I I I I I I I I I = " 1  

0 10 2o and muscle relaxants as 
shown in the figure. 

Conclusion: We conclude that when reducing sedation and relaxation 
under controlled mechanical ventilation, a pressure limited mode should 
be preferred to avoid an excessively high pressure load on the lungs. 

1 BrunnerJX, WolffG.Pulmonaryfuncfionindices.Bedin: Springer, 1988 
2 Guttmann I e t  al. Technology and Health Care 1994; 2:175-191 

REALISATION OFAUTOMATIC TUBE COMPENSATION (ATC) 
WITH P R O P O R T I O N A L  ASSIST VENTILATION (PAV) IN AN 
EXPERIMENTAL AND A C O M M E R C I A L  VENTILATOR 

B. Fabrv 1 , Ch. Haberthiirl, D. Fiebelkom 2, L. Eberhard t , D. Zappe 1 , H. 
Bernhard 3, J. Guttmann3, P. Stulz 1. 1Clinical Physiology, University Clin- 
ics Basel, Switzerland; 2DNgerwerk Liibeck, Germany, and 3Experimental 
Anaesthesiology, University Clinics Freiburg i. Br., Germany 

Background: Two major problems arise during ventilatory support of  in- 
tubated, spontaneously breathing patients: additional work of breathing and 
patient-ventilator desynchrony. Both problems are caused by technical in- 
adequacies: the flow-dependent resistance of the endotracheal tube and the 
unphysiological time-course of theinspiratory pressure support We therefore 
developed a new mode of ventilatory support for automatic compensation 
of the endoWacheal tube resistance (ATC) by closed-leop control of the calcuiate~t 
Iracheal pressure. For additional support we deliver a volume- and flow- 
proportional increase of the tracheal pressure (PAV). This mode is realised 
in an experimental ventilator described in [ 1 ]. Recently, a similar mode was 
implementedin a test line o f a c o ~ a l  kenfiiator (EV1TA2,DNger, Liibeck). 
The purpose of our study is to compare the two ventilators. 
Patients and methods: E x p e r i m e n t a l  vent i la tor:  T h e  pneumatic piece of 
equipment is taken frorn anEV1TA 1 ventilator. The inspiratory and expiratory 
pneumatic valves are controlled by an external micro-controUer programmed 
~ith our algorithms. Sensors for measuring Paw and V' are close to the patient 
[20cm away). A blower at the end of the expiratory branch produces a 
subatmospheric pressure for complete expiratory tube compensation. C o m m e r -  

ial ventilator: Paw and V' are treasured inside the ventilator ( 1.8 maw ay from 
e patient). No bloweris used, thus Paw cannot be lowered to subatmospheric 

~Values. We investigated the characteristics of both ventilators in an active lung 
model as well as in patients needing ventilation due to a variety of reasons. 
Results: Compared to the experimental ventilator, operation and usage of 
the commercial ventilator is simple and save. The placement of  the sen- 
sors far from the patient, however, causes a larger response time which 
leads to greater deviations of the tracheal pressure from the target value. 
Furthermore, in patients with low end-expiratory pressure (PEEP), the tube 
compensation during expiration is incomplete. 

1 Fabry Bet  al. Automatic compensation of endotracheal tube resistance in 
spontaneously breathing patients. Techn. Health Care 1994; 1:281 - 291 

HYPOTENSION AT THE BEGINNING OF MECHANICAL 
VENTILATION: A CLINICAL STUDY 

Gil Cano A, San Pedro JM ~, Sandar D, Herntndez .1, Carrizosa F,, Herrero A. 
Emergency and Intensive Care Department, Hospital of JEREZ, SPAIN 

OBJECTIVE: 1) To determine the incidence of hypoteasion (H) associated with 
emergency intabatian of mechanical ventilation, and 2) to establish its relaUonship 
with respiratory mechanics (RM) and arterial blood gases. 

METHODS: 50 adult medical patients who had endotrasheaI intubatien and 
mechanical ventilation performed in the Emergency Room, in a prospective 
eans~eative manner, were evaluated. Data collected included patient demographics, 
diagnoses, blood pressure and arterial blood gas levels before and at~er intabatian, 
and P_M, including calculated pulmonary end-inspiratory volume above Functional 
Residual Capacity (VEIc) and calculated dynamic hypetinflatien (DHc). All patients 
received midazolen and aWaanrinm to facilitate tracheal intubatien and RM 
measurement. Hypotension was defined as a decrease in systolic pressure higher than 
40 mmHg or an absolute decrease in systolic blood pressure below to 90 mHg within 
1 hour of intabatian. 14 patients were excluded because met at least one of the 
following exclusion criteria: preexisting shock or H (8), cardiac arrest (5) and 
berotrauma ( l ). 

REStILTS: 12 of 36 patients (33%) developed H and 8 of them had severe chronic 
air-flow obstruction (CAO) as cause of ventilatury failure (45% of all patients with 
this diagnosis). Data of RM are show in the foUowing table: 

Crs 
witho, n 3PD4• lFs9"5* I P~Pi 59.84-7 Ri VEIc* D Hc* I wiaa~ 1 8.34-1 17.94-1 11344-134 559• 

30.74-1 194-1 6.84-1 50.54-4 17.9• 8924-64 3524-66 
*p<0.1 

There weren't any association between PEEPi or other airway pressures (Paw) and 
H, but calculated pulmonary volitmes had tendency to be larger in patients with H 
(p < 0.1). High PaCO 2 before lrasheal intubatian (87.4 4- 9 mmHg) with a quickly 
decrease alter starting mechanical ventilation was a usual finding (p < 0.01) in 
patients who developed H. 

CONCLUSIONS: 1) There was a high incidence of H (33%). 2) H was not related to 
Paw. 3) Thexe was a good relatienship between H and high arterial PaCO 2 before 
traqueal intahatian and its fast "washing" with mechanical ventilation. 4) Because 
CAO patients had the highest incidence of H, controned mechanicel hypoventilatien 
driven by PaCO 2 changes and pulmonary volumes monitoring instead Paw, should be 
attempted in these patients to avoid this cemplication after tracheal intubatiert. 



COMPENSATION OF THE ADDED WORK OF BREATHING USING 
INSPIRATORY PRESSURE SUPPORT (1PS) AND AUTOMATIC TUBE 
COMPENSATION (ATC)" 
L. Nibbe *, R. Kuhlen, D. Pappert, S. Hausmann, K. Falke 
Klilfik fiir Annesthesiologie und operative Intensivmedizin~ * Medizinische Klinik, 
Virchow Klinikum, HU Berlin, Augustenburger Platz 1, 13344 Berlin, FRG 

Introduction: The endotracheal tube (ETT) and demand valve devices cause an 
added work of breathing (WOBadd), which is the work necessary to overcome the 
resistive load of the ETT and the breathing circuit (1). Application of IPS has been 
shown to partly compensate this added work (1). Since tbe amount of WOBadd is 
flow dependent, a fixed IPS is not adequate to completly compensate the WOBadd 
(2). Therefore, ATC has been developed as a new form of assisted spontaneous 
breathing (3), which provides a flow-dependent pressure support. Thereby, it 
theoretically should compensate all the WOBadd due to the tube. The purpose of 
this study was to evaluate the reduction of WOBadd with IPS and ATC for 
different ETT. Methods:  A mechanical lung model (LS 4000, Dr*alger, Liibeck, 
FRG) was used to generate a constant spontaneous breathing pattern. The LS 4000 
was connected to an artificial trachea (AT, 10 cm long, 22 mm ID). The AT was 
intubated with three different tubes of 7.0, 8.0, 9.0 mm ID and connected to an 
Evita 2 ventilator modified to provide ATC as an option (Dfager, Liibeck, FRG). 
Flow and airway pressure were measured between the y-piece and the ETT for four 
different modes of ventilation: CPAP, IPS of 5 and 10 cm I420 and ATC all with a 
PEEP of 10 cm H20. The tracheal pressure (Ptrach) was measured in the AT. 
Total WOBadd was calculated as the area subtended by the Ptrach-volume curve 
below PEEP. Results: The results for total WOBadd in nd/1 are shown in the 
figure for the three different ETT: 

 0ooii  oo OOoo 
o 

7.0 m m  8.0 m m  9.0 m m  

Conclusion: For all investigated ETT, ATC leads to a reduction of WOBadd to its 
minimal value. References:  1. Intensive Care Med (1988) 14: 632-639. 2. 
SchriRenreihe/NA (1994) 84: 79-99. &Technology and health care (1994) 1:281-291 
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EVALUATION OF FACIAL MASK PRESSURE SUPPORT VENTILATION 
(FMPSV) DURING ACUTE CARDIOGENIC PULMONARY EDEMA (26 cases) 
T. RUSTERHOLTZ, J. KEMPF, S. GAYOL, Ch. BERTON, C. IONESCU, 
B. SCHNITZLER, F. FONGANG, A. JAEGER, Ph. SAUDER. 
Service de Rdainmation Mddicale. HOpitaux Universitaires de Strasbourg, 67091 
STRASBOURG CEDEX. FRANCE. 

Non invasive positive pressure support ventilation has been proposed as an efficient 
alternative to conventional mechanical ventilation during acute respiratory failure(ARF). 
Obiectives : assess the efficacy of FMPSV during acute cardiogenic pulmonary edema 
(ACPE) and evaluate the criteria of failure. 
Methods : 26 patients consecutively admitted in the ICU for ACPE were prospectively 
included : age (meai~+sd) : 74+13 years, Simplified Acute Physiologic Score SAPS1 : 
11.3_+4.1, SAPS2 : 24.9+_23.5, Echocardingraphic Left Ventricular Shortening Fraction : 
27.8_+8.6%. On admission, FMPSV was started with the following initial parameters : 
FiO2 .93_+.17, level of pressure support : 25_+4.8 cm H2Oo PEEP 3.5-+2.3 cm H20. 
Failure of FMPSV was defined by the necessity of invasive ventilation (after ttacheal 
intubation) within the first 48 hours. Statistical analysis was made by non parame~e 
tests and t-test 
Results : under FMPSV, all patients showed an immediate (within 15 rain) 
improvcmcat, with reduced RR (p<.001 ) and PaCO2 (p<.05), increased SpO2 (p<.001 ), 
PaO2 (p<.001) and pH (p<.001), baseline versus 15th rain and 60th rain. The weaning 
of FMPSV was possible in mean aRer 19+_24 hours in the Success group (21/26). 

RR Sp02 pH PaO2 paCO2 CPK 
Baseline S 36• 84.7• 7.25• 61• 53.5• 176-+149 

F 36+_3NS 82.2• 7.34-+09NS 59.8~7NS 31.9~.l** 1252~080' 
15thmin S 22_+5 96.3• 

F 20+_3 NS 92.6• NS 
60th mln S 19• 97.7-+4 7.34-+07 270• 43.4-+6.4 

F I6• 95.8-+2NS 7.39• 181_+157NS 29.4• 
Legend : PaO2-PaCO2 : mmHg, SpO2 : %, CPK : Creatine Phosphokinase : UFI, RR : Respiratoy Rate: 
breath/mln, S=success, F=failur% *~p<.05, **-p<01, NS = non significant, F versus S 
Neveltheless, in 5/26 patients, invasive ventilation was necessary in mean 12.6_+12 
hours after beginning of FMPSV. There was no significant difference between the two 
groups (Success, Failure) in following parameters : sex, age, previous histoly, medical 
treatment, SAPS1 & 2, clinical signs (RR, SpO2, Heart Rate, Blood Pressure, Glasgow 
Score...), radiological and echocardiographic findings and standard biological 
parameters. Only two parameters were related with Failure : 1.a low value o f  PaC02 on 
admission until the patients were intubated. 2. an increased level of  CPK in relation 
with an acute myocardial infarction (4/5 cases in the failure group, vs 3/21 cases in the 
Success group, X~(with continuity correction) : p<.05). 
Conclusion : FMPSV is a noninvasive, safe, rapidly effective method of treatment in 
ACPE, which may avoid tracheal intubation. Further studies are necessary to precise if 
association of ARF and low PaCO2 (<35mmHg) and/er acute myocardial infarction 
represents an indication of immediate invasive ventilation. 

ADDED WORK OF BREATHING FOR DIFFERENT LEVELS OF INSPIRATORY 
PRESSURE SUPPORT 0PS) IN FOUR DIFFERENT VENTILATORS 
S. HAUSMANN, R. KUHLEN, L NIBBE D. PAPPERT. K. FALKE 
KLINIK FOR AZqAESTHESIOLOGIE UND OPERATIVE INTENSIVMEDIZIN, VIRCHOW- 
KLINIKUM, HU BERLIN, AUGUSTENBURGER PLATZ 1.13344 BERLIN, FRG 

Introduction: Since the added work of breathing (WOBadd) imposed by the endotracheal 
tube (ETs and the breathing circuit is regarded as an important contribution to the total 
work of breathing, considerable effort has been tmdettaken to compensate for this added 
work. IPS has been fotmd to decrease the WOBadd imposed by different ventilators (1, 2). 
Because of the flow dependent pressure drop across the ETF the tracheal pressure (Ptr) 
should be measured to estimate the total imposed WOBadd (WOBtut) (3, 4). The aim of 
this study was to assess the circuit imposed work (WOBcirc) and WOBtot (including ETT) 
for different demand valve ventilators during CPAP and/PS. Methods: A mechanical lung 
model (LS 4000, Driiger, Lfibeck, FRG) generated a constant spontaneuus breathing 
pattern. The LS 4000 was connected to an artificial trachea (AT), intubated with an 8.0 nun 
ET]', end connected to one of four ventilators (Servo 900C and Servo 300, Siemens,- 
Elema, Sweden; Evita2, Driiges, Liibeck, FRG; PB 7200ae, Puritan Bennett, Carlsbad, 
USA). Three different modes of ventilator settings were tested (CPAP, IPS 5 and 10 mbar; 
trigger set at maximal sensitivity, PEEP always 10 mbar). Flow and airway pressure (Paw) 
were measured between the y-piece and the ETr; tracheal pressure (Ptr) was measured in 
the AT. WOBtot was calculated as the area under the Ptr-volume curve below PEEP, 
WOBcirc was calculated as the area under the Paw-volume curve below PEEP. Results: In 
the table WOBtot, WOBcirc, minimal and maximal Paw (Pawmin, Pawmax), minimal and 
maximal Ptr (Ptrmin, Ptrmax) are given for each ventilator and each mode of ventilation. 
Data are o ressed as mean • standard deviation. 
ventilator mode 

Serve 900 CPAP 
IPS 5 
/PS 10 

Servo 300 CPAP 
IPS 5 
IPS 10 

PB7200ae CPAP 
IPS 5 
]PS fO 

Evita 2 CPAP 
IPS 5 
IPS 10 

WOBtot WOBcirc Pawmin Pawmax ! Ptrmin Ptrmax 
(mJ/I) (mJ/I) (mbar) (mbar) (mbar) (mbar) 
274,3• 11,7• 4,020,2 14,520,1 2,7• 14,7• 
213,7• 6,9• 4,2A:0,1 16,5• 3,0• 16,6• 
165,5• 3,9• 4,320,2 20,9~0,2 3,2~0,1 20,8• 
222,8• 12,8:~6,3 4,8~:0,1 13,2~0 3,4• 13,4• 
153,1• 4,7• 6,0~0,1 16,5• 4,720,1 16,820 
96,2~10,9 2,7• 5,3:~0 21,8• 4,5• 22,1• 

374,6• 126,5• 6,720,1 11,3• 3,8• 11,4• 
186,3• 1,4• 8,4:~0,1 15,8• 6,3• 15,0• 
78,8• 2,3• 8,3• 20,6• 8,0• 19,3• 

292,7• 51,2-• 7,820,1 12,2A:0,3 5,1• 12,520,2 
239,6• 11,6&1,4 7,7• 14,8• 5,6• 15,0• 
141,8• 7,0~3,6 7,8• 19,320,3 6,3• 19,3• 2 

Conclusions: For all ventilators the WOBtot is much higher than WOBcirc. IPS almost 
eliminates WOBcirc, whereas WOBtot is only incompletely compensated. Differences 
between ventilators can partly be attributed to different levels of pressurization. 
References: 1. Intensive Care Med 1988; 14:632-39. 2. Chest 1988; 93:499-505. 3. Crit 
Care Mad 1992; 20:528-33. 4. Schfiffenreihe INA1994; 84:79-99. 

ASSESSMENT OF THE AIRWAY OCCLUSION METHOD TO ESTIMATE 

RESPIRATORY SYSTEM COMPLIANCE (Cpl,rs) DURING PRESSURE 

SUPPORT VENTILATION (PSV) 

Foti G., Patroniti N., Cereda M., Sparacino ME., 
Giacemini M., Pesenti A. 
Inst.of Anesth.and Intensive Care-Univ.of Milan - SGH 
MONZA I 

Aim of the study was to assess Cpl,rs measurement 
obtained by the airway occlusion method during PSV. We 
therefore studied 31 paralyzed CPPV ventilated ALI 
patients (Lung Injury Score =2.25• that were weaned 
to PSV. We performed end inspiratory and end expiratory 
airway occlusions using the hold function of the 
ventilator (Siemens Serve 900C), first during CPPV and 
then within the 24th PSV hour. 
Airway pressure and flow signals were recorded (CPI00 
BICORE) for subsequent analysis. An airway pressure 
plateau was defined as a 0 flow tracing in which airway 
pressure was stable for at least 0.25 sec. End 
inspiratory (Pel,rsi) and end expiratory (Pel,rse) 
recoil pressures were then measured as the mean airway 
pressure during plateaus. Cpl,rs was computed as 
TV/(Pel,rsi-Pel,rse). The inspiratory (Tpl,insp) and 
expiratory (Tpl,exp) plateau times, P0.1 and 
respiratory rate were measured on PSV tracings. 
The following correlation was found: CpI,PSV = 
1.4+0.98*Cpl,CPPV (ml/cmH20), r=0.945 (p<O.O01). 
Tpl,insp (2.22• sec) was longer than Tpl,exp 
(1.59• sec) (p<0.O05). Tpl,insp was negatively 
correlated to respiratory rate (r=0.42 p<O.02). Tpl,exp 
was negatively correlated with both respiratory rate 
(r=0.59 p<0.001) and P0.1 (r=0.453 p<0.02). 
CONCLUSIONS: i) Cpl,rs can be adequately estimated 
during PSV using the airway occlusion method; 2) During 
PSV inspiratory plateaus are longer than the expiratory 
ones; 3) The length of plateaus is negatively affected 
by the respiratory drive. 
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WEANING FAILURE FROM VOLUME CONTROLLED VENTILATION 

(VCV) TO PRESSURE SUPPORT VENTILATION (PSV) IN ALI 

PATIENTS: GAS EXCHANGE AND CT SCAN FINDINGS 

Foti G., De Marchi L., *Tagliabue M., Gilardi p., 
Giacomini M., Sparacino ME., Pesenti A. 
Inst.of Anesth.and Intensive Care,-Univ.of Milan 
*Dept.of Radiology- SGH Monza I 
We retrospectively compared CT scan and gas exchange 

findings between a group of patients successfully 

weaned from VCV to PSV (group S = ii patients) and a 

group who failed the weaning (group F = 6 patients). 

We selected 17 ALI patients (LIS=2.5• in VCV mode 

who had available a chest CT scan performed within 4 

days from the weaning trial. A PSV trial was began as 

soon as the patient reached hemodynamic stability and 

a PaO2 >80 mmHg, irrespective of Fie2 (PEEP <15 

cmH20). Maximum PSV level was < (Pel,rs-PEEp) measured 

during VCV, where Pel,rs was the respiratory system 

elastic recoil pressure at end inspiration. PSV 

ventilation was considered successful if a 

respiratory rate <40 bpm, an increase in Fie2 lower 

than 0.2 compared to VCV, a Pace2 increase <20% of 

VCV value and hemodynamic stability were maintained 

during the next 48 hours of PSV. If any of these 

conditions was not met the trial was declared a 

failure. Three end expiration chest CT scans 

(apex,hilum and base level) were taken at the clinical 

PEEP and were observed by a radiologist unaware of the 

trial, who counted all airspace overdistentions 

(bullae) larger than 1 cm in each patient. 

Group S Group F 

PaCe2 (mmHg) 49.8• 64.9• p<0.05 

Vd/Vt (%) 54.8• 69.9• p<O.05 

Bullae(n ~ ) 0.8• 5• p<0.05 

PaO2/FiO2, PEEP, VE, TV and Murray Score values did 

not differ between groups. CONCLUSIONS: i) patients 

belonging to Group F showed higher dead space 

fraction compared to Group S, and an increased number 

of bullae; 2) no differences in oxygenation 

derangement were found. 

EFFECT OF PEEP ON CARDIAC OUTPUT VALUES 
MEASURED BY ELECTRICAL BIOIMPEDANCE 

M.Genoni, ]~. Malacrida, *J.A. Romand, T. Moccetti 

Interdisciplinary Critical Care Unit, Regional Hospital Lugano-CH 
*Surgical Critical Care Unit, University Hospital, Geneva-CH 

Objective: To assess the degree of correlation of cardiac output 
measured by thoracic electrical bioimpedance and thermodilution in 
mechanically ventilated patients with different levels of positive 
end-expiratory pressure (PEEP). 

Methods: Prospective study with 10 ventilated patients, 7 after head 
injury and 3 with postoperative sepsis, with normal cardiac output: 
Simultaneous determination of cardiac output by thermodilution and 
thoracic electrical bioimpedance performed with different levels of 
PEEP (0-5-15 cm H20). 

Results: Cardiac output measured by thermodilution during 
sequential increment of PEEP did not vary: 7.3 + 2.5 for PEEP 0, 
7.4 + 2.7 for PEEP 5 and 6.9 + 1.7 L/rain for PEEP 15. 
Simultaneously the bioimpedance device recorded a significant 
increase in cardiac output from 4.4 + 1.3 for PEEP 0 to 6.0 + 1.9 
L/mi for PEEP 15. (P < 0,05). 

Conclusion:  Cardiac output measured by bioimpedance cannot 
replace the invasive thermodilution methods of cardiac measurement 
output during mechanical ventilation with PEEP. 

PaCe2 AND ACID BASE CHANGES DURING WEANING FROM 

CONTROLLED VENTILATION (CV) TO PRESSURE SUPPORT 

VENTILATION (PSV) IN ALI PATIENTS 

Foti G., Cereda M., Sparacino ME, Patroniti N., 

Giacomini M., Pesenti A. 

Inst. of Anesth. and Intensive Care, Univ. of Milan, 

SGM MONZA I 

We wished to investigate PaCe2 and acid base changes 

in ALI patients weaned from CV to PSV. We 

retrospectively analyzed the weaning trials of a 

general population (G) of 46 ALI patients, all free of 

COPD and of any neurological impairment. Muscle 

relaxants were administered during CV. We also 

isolated a subset (H) of 12 patients who had been 

hypercapnic (PaCO2>50mmHg) for at least 3 days (range 

3 to 60 days) before the end of CV. The PSV trial was 

started as soon as PaO2 was > 80 mmHg, irrespective of 

Fie2 and with PEEP < 15 cmH20 and the PSV level had 

to be < (Pplateau-PEEP) as measured during CV. 

PaCe2, pHa, base excess (BE) were collected before 

discontinuation of CV and on the ist day of PSV: 

CV (G) PSV (G) CV (H) PSV (H) 

PaCe2 
(mmHg) 50.0• * 43.8• 64.7• * 49.3• 

pH 7.404• * 7.442• 7.386• * 7.460• 

BE(mEq/I)5.2• 5.2• 11.0• 9.6• 

�9 13<0.01 CV vs. PSV 

Both the general population and its hypercapnic 

subgroup showed a trend to PaCe2 normalization, going 

from CV to PSV, with resulting alkalemia. In fact, the 

PaCe2 change (DPaCO2 = PaCO2(CV) - PaCO2(PSV)) was 

related to PaCO2(CV) both in group G (DPaCO2 = 0.71 * 

PaCO2(CV) - 29.4, r = 0.83) and in group H (DPaCO2 = 

0.67 * PaCO2(CV) - 28, r = 0.69). These data suggest 

that CV with hypercapnia lasting longer than 3 days 

does not guarantee maintenance of increased PaCe2 

during PSV, despite adequate compensation of acidosis. 

ARDS IN MULTIPLE TRAUHA PATIENTS (MTP) IN AN ICU. 
~I.Pedonomos, N.Katsarelis, Ch. Psarakis, D.Tsoukalas, 

D.Kakaliouras, N.Scarpa, Th.Emexizov, K. Sakayianni, 
E.Kountouris. 
ICU of Athens General Hospital, Athens, Greece. 

Objectives: To study ARDS in MTP in an ICU and estimate 
the prognostic factors. 
Patients(pts) and methods: From 181MTP who entered in 
the ICU, 41(22,5%) develdped ARDS, 33 # (80,5%), 8 
(19,5%). Hean age:51,3• years(21-81). P lean stay in 
ICU:18,4• days(5-94).30 pts(73,2%) had had emergency 
operation(abdomen,CNS) and 20(48,8%) mult iple blood 
transfusion. Major injuries:Head injury 14(34,1%), ribs 
fractures 6(14,6%), fractures of upper limbs 7(17,1%), 
fractures of pelvis and lower limbs 17(41,5%), rupture 
of spleen or and l i ve r  23(56,1%), spinal cord injury 2 
(4,9%),other 5(12,2%).~lean injury severity score (ISS): 
32,1• 
Results: Before mechanical vent i la t ion (I,lV) under 
control led oxygenotherapy Fi02:0,5: Mean Pa02:49,8• 
mmHg, PAC02:32,3• mmHg. Under MV: Mean Fi02 of the 
respirator during the f i r s t  48h:0,62• Mean PEEP: 
7,3• cm H20. Mean duration of MV: 12,0• days. 
Compliance: 23,4• ml/em H20. Time of weaning:2,6• 
days. Mortal i ty rate: 18/41=43,9%. 
Conclusions: 1)IffP who develop ARDS have worse progno- 
sis than MTP without ARDS(p<O,05). 2) Weaning is more 
d i f f i c u l t  in pts with head injury(p<O,05) and ISS>30 
(p<O,Ol), in elderly(p<O,05) and in pts who need 
Fi02>0,6 (p<O,05) and PEEP>IO cm H20 (p<O,05). 3) Pts 
with ISS>30 need longer duration of MV (p<O,Ol). 
4) The mortal i ty rate is higher in pts with ISS>30 
(p<O,O01), with head injury (p<O,Ol) and in elder ly 
(p<O,05). 5) Paradoxally, compliance was found to be 
higher in pts>60 years than in pts<60 years (p<O,05). 



THE EFFECTS OF EXTRINSIC PEEP ON LUNG INFLATION AND 
REGIONAL COMPLIANCE IN MECHANICALLY VENTILATED 
COPD PATIENTS: A CT SCAN STUDY. 
S.Crotti, P.Pelosi, D.Mascheroni, M.Cerisara, A.Lissoni, L.Gattinoni. 
Istituto di Anestesia e Rianimazione - IRCCS, Milano, Italia. 

Obiectives. We investigated by CT scan the effects of extrinsic PEEP (PEEPe) 
on lung inflation, tidal volume distribution and regional compliance in 
sedated, paralyzed chronic obstructive pulmonary disease (COPD) patients 
with dynamic hyperinflation (PEEP• 
Methods. Two CT section (end expiration, end inspiration) were obtained at 
lung base level in 4 patients (individual analysis for each of the eight lungs) at 
4 PEEPe levels: PEEPe = 0 cmH20 (ZEEP) and PEEPe amounting to 50%, 
100% and 150% of the PEEP• at ZEEP (9.5 • 4 cmH20). Tidal volume was 
kept constant (8 • 1.4 ml/kg). Each lung section was divided into 3 zones 
equally spaced along the vertical axis: UPPER (the most ventral), MIDDLE 
and LOWER (the most dorsal) zone. For each zone we computed: gas volume 
at end expiration (GASe) and at end inspiration (GAS• tidal volume 
(DGAS=GASi-GASe) and compliance (Cpl=DGAS/DP;.DP=plateau pressure- 
actual PEEP• We also computed the lung inflation as the entire CT section 
gas volume at end expiration (total GASe). 
Results. At each PEEP level both GASe and GAS• were higher in the UPPER 
than in the LOWER zone (at ZEEP respectively 39:56 vs 28• % and 38• v s  

28• %, p<0.05). Up to PEEPe = 100%PEEP• we observed a vertical gradient 
of DGAS distribution (higher DGAS in the UPPER than in the LOWER zone, 
at ZEEP 37• v s  27• %, p<0.05). The total GASe slightly increased at 

UPPER MIDDLE LOWER 

PEEPe= 100%PEEP• At PEEPe- 
150% of PEEP• the total GASe 
markedly increased (89:525 vs 
82• at ZEEP, p<0.001), 
while the DGAS vertical gradient 
was no more observed and the 
UPPER zone Cpl decreased 
(*p<0.01) compared to ZEEP. 

Conclusions. We cone!ude that in COPD patients with dynamic hyperinflation 
only the application of PEEPe higher than PEEPi produces a further increase 
of lung inflation, decreasing Cpl of the UPPER zone (the more expanded one) 
probably by stretching phenomena, and causing DGAS redistribution from the 
non dependent to the dependent lung zones. 
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EFFECTS OF POSITIVE END-EXPIRATORY PRESSURE (PEEP) IN 
PATIENTS WITH ACUTE AND CHRONIC LUNG DISEASE DURING 
PRESSURE SUPPORT (PS) VENTILATION. 

I. Ravagnan, P. Vicardi, F. Valenza, D. Tubiolo. P. Pelosi L. Gattinoni. 
1st. Anestesia e Rianimazione, Universita' di Milano, Ospedale Maggiore - 
IRCCS, Italy 

Objectives: To investigate the effects of PEEP and PS on respiratory. 
pattern and inspiratory effort during PS ventilation in patients with acute 
lung injury or acute exacerbation of chronic lung disease. 
Methods: 4 pts with acute (A) (PaCO2= 39• mmHg, PaO2/PAO2= 
0.4• and 4 pts with chronic (C)(PaCO2= 51• mmHg, PaO2/PAO2= 
0.3:50.1) lung disease were studied in PS ventilation during the weaning 
phase. Measuring airway pressure, esophageal pressure and gas flow we 
computed respiratory rate (RIL bpm), tidal volume (TV, ml) and pressure 
time product (PTP, cmH20*s/min), which is an index of oxygen muscle 
consumption. Measurements were collected, after 15 rain of stabilization, at 
5 and 15 cmH20 PS and at two different PEEP levels (0 and 8 cndd20). 
Results: Data, expressed as mean • SD. 

PS 
PEEP 0 8 
Pts A C A C 
TV 570•  285 • 584 • 305•  

328 50 * 384 58 * 
RR 22 •  :~ 21 • 29 • 

8 6 * 10 6 * 

P T P  198• 357:5 165 �9 246•  
80 63 * 81 68 " 

5 1 5 
0 8 

A C A C 
680 • 339 �9 748 i 381 + 
265 75 *# 420 86"#  
19 • 29 • 17 • 26•  
10 3 *# 10 1 *# 
166 • 130 �9 105 • • 
83 104 # 86 34~ 

* P<0.05 A vs C; o P<0.01 PEEP 0 vs 8; # P<0.05 PS 5 vs 15 

Conclusions: During PSV: 1) breathing pattern and PTP are different 
between A and C; 2) in both groups PEEP does not modify breathing 
pattern; 3) PEEP reduces PTP in C but not in A; 4) PS modifies breathing 
pattern and reduces PTP in C but not in A. 

EVALUATION OF A NEW HEAT AND MOISTURE EXCHAN- 
GER WITHOUT HYGROSCOPIC SALTS. 

M. Croci~ P. Pelosi, L. Gattinoni 
Ist. di Anestesia Rianimazione, Universit& di 
Milano, Ospedale Maggior~ IRCCS, Italy. 

OBJECTIVE: To test the performance of a new 
heat and moisture exchanger (HME): Twistair, 
Baxter. This is a hydrophobic-hydrophilic HME 
without hygroscopic salts. 
METHOD: We evaluated the HME performance with 
a previously described method (i); it con- 
sists of a "lung simulator" connected to a 
mechanical ventilator and a flow divider, 
with a dry and a wet thermal probe inserted 
into inspiratory and expiratory limbs. Abso- 
lute humidity (AH) is calculated, from wet 
and dry temperatures, using Carrier's tables. 
Mechanical ventilator was adjusted at a tidal 
volume of 500 ml and a respiratory rate of 20 
bpm. Measurements were made at 1 hr and 24 
hrs. Room temperature was maintained within 
23• ~ 
RESULTS: AH values (mg H20 1 -I) are reported 
as mean • S.D. 

1 hr 24 hrs 
28,83• 28,53• 

CONCLUSIONS: The tested 
adequate humidification 
anaesthesia procedures even 
salts are used. 

HME provides an 
of airways for 
if no hygroscopic 

REFERENCE:Intensive Care Med. 1993; 19:351-2. 

EFFECTS ON WORK OF BREATHING AND GAS EXCHANGE 
OF DIFFERENT INSPIRATORY FLOW RATES DURING 
PRESSURE SUPPORT VENTILATION. 
P. Pelosi, M. Croci, D. Chiumello, I. RaY a- 
gnan, L. Gattinoni 
Ist. di Anestesia Rianimazione, Universit& di 
Milano, Ospedale Maggiore IRCCS, Italy. 

OBJECTIVE: To investigate whether variations 
in peak inspiratory flow (PIF) would affect 
ventilatory and blood gas variables during 
pressure support (PS) ventilation. 
METHODS: We studied 7 pts, connected to Bear 
I000 and ventilated at costant PS (15 cm 
H20), PEEP (5• cm H20 ) and FIO 2 (0.47• 
Measuring gas flow, airway and esophageal 
pressures we computed PIF, tidal volume (VT), 
respiratory rate (RR), work of breathing per 
minute (WOB/min), and respiratory drive 
(P0.1). We changed the pressurization rate 
(PR) and PIF at three different levels: 
lowest, highest and optimal. Optimal pressure 
slope was defined as that resulting in mini- 
mum WOB/min. Measurements were collected 
after 15 min of stable ventilation. 
RESULTS: Data are presented as mean • S.D. 

LOWEST HIGHEST OPTIMAL 
PIF(I/s) 0.46• 1.09• 0.79• * 
TV(ml) 361• 399• 429• 
RR(bpm) 27• 30• 24• * 
WOB/min(J/min) 9.7• 2.6• 0.9• * 
P0.1(cm H20 ) 3.3• 1.8• 1.1• * 
P O2(mmHg ) 85+17 84+13 84+19 a - - - 

PaCO2(mmHg) 33• 34• 34• 
�9 p<0.01 Optimal vs Lowest and Highest PR 
CONCLUSIONS: The ability to adjust PR and PIF 
during PS ventilation is an important tool to 
provide optimal PS, while seems to have no 
significant effects on gas exchange. 
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ANALYSIS OF P0.1 RESPONSE TO STEP CHANGES IN 
PRESSURE SUPPORT (PS) LEVEL 
Galbusera C, Comelli A, Olivei M*, Sala Gallini G Capra Marzani F, 
Brunner J X, Iotti G Servizio Anest. e Rianim. I, *Laboratorio 
Biotecnologie e Tecn. Biomediche; IRCCS S. Matteo, Pavia, Italy 
P0.1, an index of respiratory drive, has been shown to decrease with 
increasing PS levels, and viceversa. However, P0.1 susceptibility and 
response time, relative to PS changes, still remain to be explored. 
Methods. We studied 5 patients in PS ventilation for ARF, with 
normal respiratory centre function. P0.1 was continuously measured 
by means of an automatic breath analyser during 3 consecutive PS 
steps of 15 rain each. The first step (BPSstart) and the third step 
(BPSend) corresponded to the PS level applied to each patient 
previously to the beginning of the study, while the second step 
(BPS+8) corresponded to an increase of 8 cmH20 in PS level. The 
P0.1 breath-by-breath values were filtered by a moving median filter 
(n=5). After identification of steady state for each step, the P0.1 90% 
response time was measured, by graphical analysis, both for the rising 
PS period (Po.1 T90rise) and for the falling PS period (P0.1 T90fall). 
Results and conclusions. The table shows individual and mean 
values for steady state PO.1 in each step, and for the P0.1 T90's. Mean 
P0.1 steady state values were compared with the Friedman test, mean 
T90's with the S )earman test. 

N ~ P0.1" P0.1 P0.1 P0.1 T90rise P0.1 T90 fall 
patient BPSstart BPS+8 BPSend 

s (crnH20) (cmH20) (cmH20) (sec) (sec) 

1 2.5 0.8 1.7 25 52 
2 1.7 0.5 1.5 16 16 
3 2,6 1.5 2.7 82 200 
4 2.7 1.6 3.5 50 100 
5 2.7 1.2 2.6 65 120 

rn• 2.45:.42 1.1• 2.4+.81 47.6+27.4 97.6• 

P0.I changes were opposed to PS changes, homogeneous and major 
(p=.02). In contrast, the T90's were inhomogeneous, ranging from 16 
to 200 sec. Average P0.1 T90fall was longer than average P0.1 T90 rise 
(p<.05)o which indicates that P0.1 responded much slower to falling 
PS than to rising PS. P0.1 can be controlled by the PS level. 
However, the response time of P0.1 to PS seems difficult to be 
predicted, widely varying between patients, and varying with the 
direction of the PS change. 

P0.1 AND RESPIRATORY RATE RESPONSES TO STEP 
CHANGES IN PRESSURE SUPPORT (PS) LEVEL 
Olivei M*, Comelli A, Palo A, Veronesi R, Galbusera C, Zanierato M, 
Brunner JX, Iotti G. Servizio Anest. e Rianimazione I, *Laboratorio 
Biotecn.e Tecn. Biomediche; IRCCS S. Matteo, Pavia, Italy 
Increasing levels of PS lead to progressive de-recruitment of the 
respiratory muscles, and viceversa. Both P0.1 and respiratory rate 
(RR) reflect patient's respiratory activity and have been suggested as 
variables for guiding an automatic feedback regulation Of PSV. We 
have compared the response of these two parameters to step changes 
of PS of + 8 cmH20. Methods.  The study included 10 patients in 
PSV for ARF, with normal respiratory centre function. P0.1 and RR 
were continuously measured by means of an automatic breath analyser 
during 3 consecutive PS steps, each one applied for 15 min. The first 
step (BPSstart) and the third step (BPSend) corresponded to the PS 
level applied to each patient previously to the beginning of the study, 
while the second step (BPS+8) corresponded to an increase of 8 
c m H 2 0  in PS level. For each step, P0.1 and RR values were 
expressed as average over a 5-min period in steady state. 
Results and conclusions. The table shows individual and mean 
values for P0.1 and RR, in each st~ 

IV' 
patients 

1 
2 
3 
4 
5 
6 
7 
8 

9 0 

msd 

P0.1 P0.1 P0.1 
BPSstart BPS+8 B~end 
(cmH20) (cmH20) (cmH20) 

2.5 0.8 1.7 
2.2 1.5 1.9 
3.5 3.3 2.4 
1.5 0.9 1.5 
5.8 3.6 5.4 
1.7 0.5 1.5 
2.6 1.5 2.7 
2.7 1.6 3.5 
1.4 0.9 1.7 
2.7 1.2 2.6 

2.75:1.3 1.6• 2.55:1.2 

, Friedman test. 
RR RR RR 

BPSstart BPS+8 BPSend 
(/rain) (/rain) (/rain) 
24.7 25.6 19.4 
34.1 33.6 33.9 
27.6 26.9 23.4 
37.8 28.7 36.2 
32.3 29.7 32.9 
25.2 23.4 24.9 
19.6 18.4 20.3 
19.8 19.4 19.7 
23.8 21.6 27.0 
24.3 21.6 21.8 

26.9+-.6.0 24.95:4.9 26.0+6.3 

On average PS Level changes were associate( with opposed changes in 
both P0.1 and RR. Changes in P0.1 were remarkable, homogeneous 
and highly significant (p<.002), while changes in RR were less 
pronounced, inhomogeneous and less significant (p<.02). It seems 
therefore that P0.1 is a better index than RR for estimating a change in 
load for the respiratory muscles. 

COMPARISON BETWEEN CONVENTIONAL RESPIRATORY 
MECHANICS AND LEAST SQUARES FITTING (LSF) METHOD 
IN PARALYZED PATIENTS. Iotti G,, Palo A, Olivei M*, Comelli A, 
Galbusera C, Negri G, Mencherini S, Braschi A. Rianimazione I, 
*Laboratorio Biotecn.e Tecn. Biomed., IRCCS S. Matteo, Pavia, Italy 

Recently, the LSF method has been described as an interesitng 
alternative to conventional tecniques used to measure total respiratory 
mechanics, providing, over these latter, advantages such as no need 
for hold maneuvers and no need for particular flow patterns. Data on 
the reliability of the LSF method, however, are still few. 
Methods. 9 sets of measurements were obtained in each of 7 ARDS 
patients, paralyzed and ventilated in CMV with constant inspiratory 
flow and an end-inspiratory pause equal to 15% of Ttot. The LSF 
method provided data for total compliance (CtotLSF) and total 
resistance (RtotLSF) by multiple linear regression analysis of airway 
pressure, flow and volume change, applied over the entire breath. The 
LSF measurements were automatic and continuous, and each value 
used for analysis was the average of  160 consecutive cycles. 
Conventional measurements of dynamic.compliance (Cdyn), quasistatic 
compliance (Cqs), minimum inspiratory resistance (Rmin) and 
maximum inspiratory resistance (Rmax) were obtained by the constant 
flow, end-inspiratory occlusion method, each value being the average 
of 3 measuremts. CtotLSF was compared with Cdyn and Cqs, while 
RtotLSF was compared with Rmin and Rmax. 
Resul t s .  CtotLSF showed a high correlation both with Cdyn 
(Cdyn=.87.CtotLSF+l.14, r2=.982), and with Cqs (Cqs =.94.CtotLSF 
+1.19, r2=.984). The average difference between CtotLSF and Cqs, 
yet, was much lower (+.36+1.79 ml/cmH20) than the one between 
CtotLSF and Cdyn (+2.43+2.40 ml/cmH20). RtotLSF correlated much 
better with Rmax (Rmax=.88*RtotLSO+.98, r2=.914) than with Rmin 
(Rmin =.58.RtotLSF +. 1.71, r2=.804). The average difference between 
RtotLSF and Rmin was +4.48+3.48 cmH20/1/s, while the one between 
RtotLSF and Rmax was +.81+2.03, confirming the better agreement 
between RtotLSF and Rrnax. 
Conclusion.The agreement between RtotLSF and Rmax suggests that 
RtotLSF takes into account both the airway and the tissue components 
of resistance, unlike Rmin which only expresses airway resistance. 
The agreement between CtOtLSF and Cqs indicates that CtotLSF 
expresses the pure elastic components of the respiratory system. 

A SIMPLE METHOD FOR THE EVALUATION OF THE 
EXPIRATORY TIME CONSTANT DURING VOLUME 
CONTROLLED VENTILATION (CMV). 
Olivei M*, Comelli A, Palo A, Brancaglione A, Rodi G, Brunner JX, 
Iotti G. Servizio Anest. e Rianimazione I, *Laboratorio Biotecn.e Tecn. 
Biomediche; IRCCS S. Matteo, Pavia, Italy 

In the paralyzed patient, the expiratory time constant (RCe) of the unit 
represented by total respiratory system and ventilator can be calculated 
from the slope of the expiratory flow-volume curve. Recently it has 
been suggested that an estimate of  this slope is provided by the 
Ve/V'epeak ratio, Ve being the exaled tidal volume and V'epeak the 
peak expiratory flow.The reliability of this method is still little known. 
Methods. 9 sets of  measurements were obtained in 7 mechanically 
ventilated ARDS patients during paralysis and CMV. Measurements 
of ventilator expiratory resistance (Rext) and of total respiratory 
mechanics were performed in order to calculate these 3 reference 
measurements  for Ve/V'epeak: RCdyn=(Rmin+Rext)oCdyn, 
RCstat=(Rmax+Rext)oCqs, RCLSF=(RLsF+Rext)~ Cdyn (dynamic 
compliance), Cqs (quasistatic compliance), Rmin (minimum inspiratory 
resistance), Rmax (maximum inspiratory resistance) were obtained by 
the constant flow, end-inspiratory occlusion method. CLSF and RLSF 
respectively corresponded to measurements of total respiratory system 
compliance and resistance by the least squares fitting method. 
Results and conclusions. 
Ve/V'epeak showed a high correlation with 
all 3 reference measurements, RCdyn 
(Ve/V'epeak= 1.07oRCdyn-.18, r2=.939), 
RCstat (Ve/V'epeak = .97 �9 RCstat -. 12, 
r2= .929), and especially RCLSF (see fig). 
The RCe values obtained by each of the 4 
methods were close, but different. The 
highest  values were obtained with 
Ve/V'epeak, the lowest ones with RCdyn, 
while intermediate values were obtained 
with RCstat and RCLSF. In paralyzed 

1 . . . . . . . . . . . . . . . . . .  
�9 9 t y  = ,99X + .09 I : ~  I 

~.6-~ ~ l '  
~5] _ f  

11 . . . . . . . . . . . . . . . . . .  
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ARDS patients, VeN'epeak is a simple and reliable alternative to the 
assessment of RCe by calculation from the different components of 
resistance and compliance. The reliability of Ve/V'epeak in patients 
with dynamic pulmonary hyperinflation still remains to be defined. 



AUTOMATIC DETERMINATION OF THE P/V RELATIONSHIP 
OF THE RESPIRATORY SYSTEM DURING MECHANICAL VENTILATION 

C. M&nsson, B. Drefeldt, G. Servillo, L. Brochard, L. Beydon, B. Jonson 
Dept. of Clinical Physiology, Lund University, Lund, Sweden 
Medical and Surgical Intensive Care Units - INSERM U296, H. Mondor 
Hospital, Cr6teil, France 

Objectives: The static pressure volume curve of the respiratory 
system (P/Vst) provides valuable information, but the extensive 
data analysis prevents its use in clinical routine. Dynamic P/V- 
curves are simpler to record. The objective of this study was to 
develop an automated method to obtain quasi-static P/V-curves 
(P/Vqs) during low flow inflation as well as to measure resistance. 
Preliminary tests were done in normal subjects and subjects with 
varying degree of lung disease. 
Methods: A computer/ventilator interface (CVl) was constructed 
for control of a Servo Ventilator 900C during an automatic 
sequence: a) a normal breath, b) a prolonged expiration at zero 
PEEP, c) a low flow inflation of a predetermined volume, 
d) analysis of ventilator pressure and flow. Pressure was 
corrected for tube resistance. Airway resistance was calculated 
from a) and used to derive P/Vqs from c). As reference, P/Vst was 
obtained by the occlusion method. 
Results: In non-obstructive diseases the method performed well 
at volume and pressure controlled ventilation. Static and quasi- 
static compliance were virtually identical. P/Vqs clearly reflected 
the lower inflection point and, when present, the upper inflection 
point (UIP). In some patients UIP was more evident in P/Vqs, 
especially at an increased inflation flow rate. In obstructive 
diseases, the method for subtraction of resistive pressure was 
inadequate. 
Conclusions: The system for automated computer controlled 
studies of lung mechanics based on a standard ventilator 
provides comprehensive information. Differences between P/Vst 
and P/Vqs imply that the latter reflects also other factors than 
P/Vst that contribute to impedance at hyperdistension. The clinical 
significance of the two curves remains to be shown. 

COMBINED HIGH-FREQUENCY JET VENTILATION 1N PATIENTS 
WITH SEVERE RESPIRATORY INSUFFICIENCY. 
FHWM van der Heiiden, R Braams, GJ van der Meent and PF Hulstaert. 
Dept of surgery, University Hospital Utrecht The Netherlands. 

Obiective: to evaluate the effect of combined high frequency jet ventilation 
(CHFJV) in patients with severe respiratory insufficiency (SRI). 
Methods: in a retrospective study of the period 1985-1995 we analyzed 
patients suffering from SRI who were refractory to conventional 
mechanical ventilation and were treated with combined high-frequency jet 
ventilation (CHFJV). Refractory to conventional mechanical ventilation 
was defined as a PaO2/Fio 2 < 100, despite maximal ventilator settings: 
PEEP > 8 cm Hz0 , Fit 2 > 0.6. A total of 43 patients matched these 
criteria, 27 males and 16 females with a median age of 44 (17-72) years. 
Seventeen suffered from severe trauma. CHFJV was started following a 
median period of 3 (1-22) days of conventional mechanical ventilation. 
Prior to CHFJV ventilation parameters expressed as median were the 
following: Fit  2 0.8, Pao2/Fio 2 78, PEEP 12 cm H20 peak airway pressure 
(PAP) 48 cm H20. 
CHFJV consisted of high frequency jet ventilation with a frequency of 100 
to 300 breaths/minute, driving pressure of 1.8 to 3.5 arm, and inspiration 
time of 20 to 30 percent, superimposed on the whole cycle of conventional 
mechanical ventilation with a frequency of l0 to 20 breaths/minute and 
tidal volumes of 100 to 400 ml. 
Results: following two days of CHFJV 31 of 43 patients showed an 
improvement of ventilatory parameters; PEEP could be reduced to < 8 cm 
H20 in 14 patients, the PAP was decreased with > 5 cm H:O in 20 
patients, FiO 2 could be reduced to < 0.6 in 27 patients and finally the 
median PaO2/FiO 2 ratio changed from 78 to 133. 
During CHFJV 23 patients died, 4 of respiratory failure and 19 due to 
multiple organ failure, 6 died within two days of CHFJV. The median 
duration of CHFJV in survivors and nonsurvivors was 6 days in both 
groups. 
Conclusions: our data show that with CHFJV in the majority of patients 
with SRI who are refractory to conventional mechanical ventilatior" the 
ventilatory parameters can be improved. 
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THE OUTCOME OF MECHANICAL VENTILATION 
IN PATIENTS AGED 70 AND OVER 

A.J. Meinders, J .G. van der Hoeven, A.E. Meinders 
Dept. of  General Internal Medicine (Medical Intensive Care Unit), 
University Hospital Leiden, The Netherlands 

Objective: To determine the outcome of  mechanical ventilation in 
patients aged 70 and over. 
Design: Retrospective chart review of all mechanically ventilated 
patients aged 70 and over in a medical intensive care unit between 
January 1, 1970 and December 31, 1990. 
Methods: A total of  315 mechanically ventilated patients aged 70 and 
over are described. Recorded data included demographics,  previous 
medical history, time of  admission and discharge in the hospital and 
intensive care unit, diagnosis at the time of admission, duration of  
mechanical ventilation, ventilator parameters, in-hospital complications 
and final outcome. Furthermore we calculated the APACHE 3 score 
for every patient. Differences between survivors and non-survivors are 
described and logistic regression analysis was performed to determine 
the independent risk factors for in-hospital death. 
Results: The median age was 75 years. The patients were mechanically 
ventilated for a mean of  10 .3+13 .8  days. Thirteen percent were 
ventilated for more than 3 weeks. The median APACHE 3 score was 
67. One hundred eighteen patients (37.5%) survived until hospital 
discharge. Patients admitted after a cardiac arrest had a very poor 
prognosis with a mortality of  85.7%. Survivors spent more days on 
the ventilator and remained longer in the medical intensive care unit. 
Mortality increased with an increasing APACHE 3 score. The inde- 
pendent risk factors for outcome were a cardiac arrest as reason for 
admission, shock during the ICU stay, serum creatinine at admission 
and the highest required Fi t2 .  
Conclusion: We conclude that the prognosis for mechanically ventila- 
ted patients aged 70 and over is largely dependent on the acute health 
status and the occurrence of  complications during the intensive care 
unit stay. 

A STRATEGY TO MINIMIZE PEEP LEVELS WHILE ENSURING 
ADEQUATE RECRUITMENT OF THE LUNGS IN ACUTE LUNG INJURY. 

Rimensberizer PC. GiJ~IU G, Cox PN, Mullen JBM, Sintsky AS. 
Critical Care, The Hospital for Sick Children, and the Departments of Medicine 
and Pathology, Mount Sinai Hospital, University of Toronto, Ontario, Canada 

Backeround and Obiectives: Although ventilation with PEEP above the inflection 
point (Pinf) has been shown to reduce lung injury by recruiting previously closed 
alveolar regions, it carries the risk of hyperinflating the lungs. In the present study 
we set out to develop a new strategy to recruit the lung during ventilation with 
small Vt, while maintaining PEEP levels as low as possible. We hypothesized that 
if the lung was recruited with a sustained inflation (SI) to total lung capacity, 
recruitment would be maintained as long as the PEEP level was higher than the 
critical closing pressure of the lung, as observed on the deflation limb of the PV 
curve (AJRCCM 1995;151(4):A432). The purpose of this study was to examine 
the hypothesis that a strategy using SI and a PEEP<Pinf would induce less lung 
injury during small tidal ventilation than ventilation at the same low PEEP level 
without using a recmitment strategy in a model of respiratory distress syndrome. 
Methods: We used a randomized protocol with 4 groups to ventilate 40 
nonperfused, lavaged rat lungs with small Vt (5 to 6 ml/kg) for 2 hours and 
studied the effect on compliance and lung injury. Group 1: PEEP>Ping group 2: 
PEEP<Pin f with an SI, inflation to 30 on  H20 over 30 sec, to recruit volume; 
group 3: PEEP<PInf without SI; group 4: control group, lungs were inflated at 
PEEP<Pin f, but not ventilated. 
Results: In group 2 and group 4 static compliance did not change after ventilation 
(Table). In group 3 static compliance fell significantly. Group 1 showed 
significant changes in the PV curve, which were less severe than in group 3. 
Results from morphological examination are pending but preliminary results 
showed less lung injury in group 2, compared to group 3. 
Conclusions: Small tidal ventilation following a recruitment manoeuvre in a 
model of respiratory distress syndrome allows ventilation on the deflation limb of 
the PV curve at a PEEP below Pinf. This strategy (1) minimizes lung injury as 
well as, or better than using PEEP above Pint" and (2) ensures a lower PEEP to 
minimize the detrimental consequences of high lung volume ventilation. 

Group I~PEEP>Pin~ 2(withSI) 3(withoutSI) not ventilated 
PEEP (cmH20) 15.1 + 0.57 8.4 + 1.26 8.5 4- 1.38 8.2 4-1.03 
Cstat (ml/emH20) before 0.39 + 0.05 0.39 ::i: 0.04 0.40 + 0.03 0.37 4- 0.04 
Cstat (ml/cmH20) after 0.33 + 0.05* 0.38 + 0.05 0.32 + 0.02** 0.35 4- 0.04 
Cstat = static compliance at Ptp = 30 cmH20 
means 4- SD; *p<0.05; **p<0.00l compared to value before ventilation 

(Supported in part by MRC Canada) 
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ELECTROENCEPHALOGRAPHIC (EEG) EXAMINATION OF 
THE PATIENTS WEANING FROM MECHANICAL 

VENTILATION 

G.V.Alekseeva, M.S.Kajnov 
Scientific Research Institute for 
Russian AMSci, Moscow, Russia 

General Reanimatology 

_Objectives- This report is presenting the results of the 
clinical study for using EEG examination as a method of the 
evaluation of patients ability for weaning. 

Methods: The study incllJqles 42 EEG examinations with 
Fourier spectral analysis' of 37 patients ~vith respiratory 
insufficiency and prolonged control mechanical ventilation 
(CMV). All patients have had a-rhythm of EEG before 
weaning. We have followed respiratory rate, tidal volume, 
respiratory pa{tern, end-tidal CO2 and blood gases during 
weaning. 

Results: 13 patients had invariable EEG activity or short 
13-waves period (till one hour). The weaning of this patients 
was fast arid sucsessful. Other 24 patients have had a 
decreasing of a-activity, an appearence of 13-waves for an 
hour and more, a short episodes of A- and e-activity. After 
that this patients had gas exchange and respiratory 
disorders with regression of the weaning right up to CMV. 

Conclusion: EEG could be used as a method of the 
evaluation of patients ability for weaning from CMV. Some 
EEG signs shows the overstrain of compensatory systems 
before the change to the worse of gas exchange and 
respiratory pattern. 

Inf luence  o f  the triggering sys t em on  patient's  
effort during  assisted venti lat ion.  

S. Elatrous, P. Aslanian, D. Touchard, D. Corsi, H. 
Lorino, L. Brochard. Medical Intensive Care Unit, 
INSERM U 296, HOpital Henri Mender, Cr~teil, 
France. 

In Vitro C o m p a r i s o n  of  f low t r i g g e r i n g  (FT) 
s y s t e m s  d e m o n s t r a t e d  a d v a n t a g e s  c o m p a r e d  to 
p r e s s u r e  t r i g g e r i n g  (PT) s y s t e m s  for  s o m e  
ven t i l a to r s  (Pur i t an  Benne t t  7 200) b u t  no t  o the r s  
(S iemens  Serve  300). W e  s t u d i e d  the  two  t y p e s  of 
s y s t e m s  in  two  g r o u p s  of  8 pa t i en t s  m e c h a n i c a l l y  
ass i s t ed  w i t h  p r e s s u r e  s u p p o r t  ven t i l a t ion  (15 + 6 
c m H 2 0 ) .  In  the  first  g r o u p  (PB 7 200) the  effort  of  
b r e a t h i n g ,  a s s e s s e d  by  the  e s o p h a g e a l  p r e s s u r e  
t ime  index ,  w a s  s ign i f i can t ly  lower  w i t h  the  FT 
t h a n  w i t h  the  PT (139 + 40 c m H 2 0 . s / m i n  -1 VS 
158 + 32, p<  0.05). By c o n t r a s t  n o  s i g n i f i c a n t  
d i f fe rence  a p p e a r e d  in  the  s e c o n d  g r o u p  (Serve  
300), as  p r e d i c t e d  b y  the  b e n c h  s t u d y  d e s p i t e  
m a r k e d  i n t e r i n d i v i d u a l  d i f f e r e n c e s  (134 + 55 
c m H 2 0 . s / m i n  -1 VS 160 + 61, p = 0.1). W e  
c o n c l u d e  t h a t  1) r i g o r o u s l y  p e r f o r m e d  b e n c h  
s t u d i e s  c a n  p r e d i c t  in vivo ef fec ts ,  2) m i l d  
a d v a n t a g e s  can  be  f o u n d  for the  n e w  t r i gge r ing  
s y s t e m s  on  s o m e  ven t i l a to rs .  

PRESSURE-VOLUME CURVE OF THE RESPIRATORY 
SYSTEM 1N ARDS: 
"OCCLUSION" vs. "AUTOMATED LOW FLOW INFLATION" 

G, Servillo. C. M~sson, L. Beydon, E. Roupie, L. Brochard, F. 
Lemalre, B. Jonson 
Medical and Surgical Intensive Care Units - INSERM U296, H. 
Mondur Hospital, Cr~teil, France. 

Objectives: Pressore-volume curves (PV) of the respiratory system 
is of interest for the determination static compliance (Cs0, lower 
(LIP) and upper (UIP) inflection points which indicate zones of 
airway recruitment and overdistension. This study aimed to 
compare an "automated low flow inflation" method (ALFI) to the 
reference occlusion (OC) method. The ability of the former method 
to identify Cst, LIP and UIP was tested in ICU patients. 
Me,otis: 16 (8 ARF and 8 ARDS) sedated paralysed patients were 
studied using a Serve 900C ventilator linked to a computer which 
automatically forced the ventilator to insufflate at a low constant 
flow a velum up to 1500-2000 ml or a maximum Paw of 50 cm 
H20 (ALFI). The quasistatic elastic pressure (Pel,qs0 was obtained 
by subtraction of the resistive pressure of tubing and patient and 
related to volume for calculation of compliance Cqst. For OC tidal 
volumes (V0 from 50 up to 1500-2000 ml were followed by a 3 s 
post-inspiratury pause for determination of static Pal (Pel,st) in 
relation to volume. Compliance was defined from the linear part of 
the P/V curves. LIP and UIP were defined from the consistent 
deviation of P/V data from extrapolated the linear part. 
~,~111I~: In ARDS, mean Cst was 27.9 + 3.5 and Cqst 29.7 + 3.9 
ml/cm H20 (us), LIPst 5.2 + 5.0 and LIPqst 7.0 + 4.6 cm H20 
(us), UIPst 23.1 + 10.8 and UIPqst 26.0 + 5~4 cm H20 (us). 
Regression of Cqst vs Cst: r=-0.82, (p<0.01), LIPqst vs LIPst: 
r=0.86, (p<0.001), UIPqst Vs UIPst: 1"=-0.76, (p=0.02). In ARF, 
there were no inflexion points. Cqst was 56.1 -+ 7.7 and Cst 57.5 
+ 7.82 ml/cm H20, (ns), regression: r=0.88, (p<0.001). For the 
combined groups The regression of Cqst vs Cst showed: r=0.97, 
(p<O.OOl) 
Conclusion: Small and non significant differences between data 
obtained with ALFI and 0(2 indicates that automated ALFI may be 
an alternative to the less convenient method OC. 

D I A G N O S I S  OF  N O S O C O M I A L  P N E U M O N I A S  IN 
VENTILATED P A T I E N T S  W I T H  SEVERE ACUTE 
RESPIRATORY DISTRESS SYNDROME (ARDS).  
C.Delclaux, A.Alberti, L.Brochard, C.Brun-Buisson. Service de 
r6animation mfdicale, H6pital Henri Mender, Cr6teil, FRANCE. 

Nosocomial pneumonias (NP) are frequent and often unsuspected 
during ARDS (Bell, !983). In the present study, we evaluated 
prospectively the onset of  NP during severe ARDS (group B of the 
European Study). 
Pa t ien ts  and methods: The charts of 15 patients with severe 
ARDS have been prospectively recorded. A plugged telescopic 
catheter (PTC) specimen has been systematically performed every 
48 hours, for quantitative bacteriological analysis. The diagnosis of 
NP was defined by a number > 103 colony forming units / ml. 
Results: For the 15 patients studied, the mean SAPS score (+ SD) 
was 16+_2, the initial PaO2/FiO2 ratio was 100-&-_35, the duration of 
mechanical ventilation (MV) was 19+9 days. The mean delay 
before the onset of the first NP was 8.6+5.6 days (5-12), and the 
mean PaO2/FiO2 ratio was 110+-28. Respiratory symptoms 
(purulent aspirates, new pulmonary infiltrates, or gazometric 
changes) were present in 80% of the patients studied. Alteration of 
gas exchange was present in 8 of the 15 patients (7 NP). A new 
pulmonary infiltrate was present in only 1 NP (10%). An increase 
of fever was noted in 6 patients, an increase of leukocytosis > 20% 
in 8 patients, an increase of volume and purulence of sputum in 3 
of the 10 patients with NP. The degree ofgazometric  worsening 
(PaO2/FiO2 before NP minus PaO2/FiO2 during NP) during the 
first episode of NP was  44+17 m m H g .  Excluding the 
bacteriological criteria of NP, the number of criterias of  NP present 
was 1 in 1/10 patients, 2 (5/10), 3 (2/10) or 4 (2/10). Two patients 
only had a pulmonary colonization (PTC: < 1102 cfu / ml) before the 
first episode of NP. 
Conclusions: The incidence of NP is high (53%) during severe 
ARDS. The first episode occurs in average:at the 9 th day, and is the 
cause of a severe hypoxemia (PaO2/FiO2 110). The onset of a NP 
may contribute to the high mortality rate observed in our patients 
(93%). Each worsening of hypoxemia during severe ARDS should 
induce to suspect a NP. 



Q u a n t i f y i n g  E n e r g y  C o n s u m p t i o n  in  t h e  
R e s p i r a t o r y  S y s t e m  d u r i n g  M e c h a n i c a l  

V e n t i l a t i o n  
Michael J .A.M. van  P u t t e n ,  Maur ice  H.P.M. van  

P u t t e n  t ,  J a n  C. P o m p e  a n d  Ha jo  A. Bruining.  

University Hospital Rotterdam, Dept. of General Surgery, 
Rotterdam, The Netherlands. 

t CRSR, Cornell University, Ithaca, New York, USA. 

Abstract--We p r e s e n t  a m e t h o d  of  ana lys i s  of  t h e  
r e s p i r a t o r y  s y s t e m  d u r i n g  m e c h a n i c a l  ven t i l a t ion .  
T h e  me~hod  quant i f ies  t he  d i ss ipa t ive  e n e r g y  con- 
s u m p t i o n  of  t he  r e s p i r a t o r y  s y s t e m  in t e r m s  of  en- 
e rgy  loss AEk, ineff iciency ~k~ a n d  r e s p i r a t o r y  dis- 
s ipa t ive  r e s i s t ance  Rk~ over a g iven  p a r t i t i o n  o f  t he  
t ida l  vo lume .  

The  m e t h o d  c a n  b e  app l i ed  in  in tens ive  ca re  un i t s  
w i th  no in te r fe rence  to  v e n t i l a t o r y  s u p p o r t .  I t  al- 
lows for  m o n i t o r i n g  the  c o m b i n e d  effects of  i nhomo-  
genei t ies ,  non- l inea r i t i e s  a n d  v isco-e las t ic  effects,  
t h a t  a re  s u b j e c t  to  c h a n g e  in t he  r e s p i r a t o r y  sys- 
t em .  

The  m e t h o d  is s t u d i e d  on  pigs~ in t h e  p resence  of  
a log-dose  r e s p o n s e  curve  o f  m e t h a c h o l i n e  ( M C h )  
i n d u c e d  disease.  In  h e a l t h y  pigs~ we f ind a m e a n  
value  of  e n e r g y  loss,  A E ,  o f  0.27 •  J / l ,  a m e a n  
value  o f  inefflency, ~ o f  0.25 ~=0.05 a n d  a m e a n  va lue  
o f  r e s i s t ance ,  7~, o f  4 .40 •  c m  H 2 0  s/1. T h e  res-  
p i r a t o r y  r e s i s t ance ,  Rk, shows a va r i a t ion  over t he  
p a r t i t i o n  o f  t ida l  vo lume  w i t h  ARmax ---- 3.90 • 0.66 
c m  H 2 0  s / l .  D u r i n g  m e t h a c h o l i n e  provocat ion~ AE 
rises  m o r e  t h a n  five-fold u p  to  1.48 •  J/ l~ 
doub les  to  0.54 •  a n d  T~ increases  to  a max i -  
m u m  of  22 •  c m  H 2 0  s / l ,  w i t h  ARmax : 15.1 • 7.0 
c m  H 2 0  s/1. T h e  va r i a t i on  in  Rk b e c o m e s  m o r e  
p r o n o u n c e d  w i t h  h i g h e r  doses  o f  me thacho l i ne .  
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EFFICACY OF MANDATORY RATE VENTILATION IN ARDS 

Zakynthinos S, Vassilakopoulas T, Zakynthinos E, Doukas G, Roussos Ch 
Evangelismas Hospital, Critical Care Department, Athens, Greece 

Methods: 10 ARDS patients were prospectively studied. Initially they 
were ventilated in the AMV (assist mechanical ventilation) mode with 
the settings prescribed by their primary physician. After stabilization, 
ventilatory gas exchange and hemodynamic variables were 
determined. Patients were Then ventilated in the MRV (mandatory rate 
ventilation) mode with 20 breaths as the target rate. In MRV the target 
rate is set and the ventilator autoregulates the pressure support level 
delivered ~o achieve this rate. After stabilization, the measurements 
done on AMV were repeated. Finally, patients were sedated and 
paralyzed and ventilated in CMV (control mechanical ventilation) with 
the ventilatory variables they had during MRV. Measurements done in 
AMV and MRV were repeated and respiratory mechanics were 
assessed with the constant f low end inspiratory occlusion method. 
Results: Two groups were recognized based on their response to MRV. 
tn group 1 patients responded to MRV by decreasing their V and 
increasing the T/T T ratio. VE, VO 2, and AaDO 2 decreased while PaCO 2 
increased and t d a  vo ume and CO remained unchanged. On the 
contrary, in group 2 V, Vr and VE increased; Ppeak and Trr T remained 
unchanged, PaCO~ decreased while VO 2 and AaDO 2 increased with 
constant CO, The pressure support level needed to achieve the target 
rate was much lower in group 1 than in group 2 (19,8-+1.3 vs 29.4_+2.0). 

AMV MRV CMV 

GRI GI:Z'2 GRI G F.'.'.'.'.'.'.'.'.'~2 GRI GR2 pva;ue* 

T=~I CL39r  0.48• 0.52i0.03 0,47:~0.03 0.52J:0.03 0.44~0.C4 0.94 
V 1 lJ~ 0.68~-Z4).04 0,69-'z0.02 0.64• 0.92~0,07 0,63• 0.9• 0.02" 
VE 14.9• 16.9• 13.2• 18.0~1.4 13.0"z0.9 17 S• 0.04 ~ 

AoDO 2 306:~16 341• 269• &52~11 291-'19 3&5• 0.006" 
P a C 0 2  44.4• 38.6_+3.9 50• 3.?,.8-z 3.6 49.6.z5.5 33.8• 0.88 
V O  24.4.3r 243• 2~6.2r 259.2.~22.8 17&4• 213.~17.2 0.26 

Conclusion: MRV not only is tolerated in ARDS patients but also 
improves a subgroup of them (group 1), 

�9 Two way ANOVA between groups. 

PERCEPTION OF AUTOMATIC TUBE COMPENSATION (ATC) 
J. Guttmann PhDj H. Bernhard Eng, G. Mols MD, A. Benzing MD, K. Geiger MD 
Experimental Anesthesiology, University Clinics Freiburg i.Br., Germany 

Obiectives : In the newly developed mode of ventilatory support 
,,Automatic Tube Compensation" (ATC) the ventilator compensates for the 
flow-dependent pressure drop across the endetracheat tube (ETT) thus 
allowing ,,e]ectronic extubation". The aim of the study is to investigate 
whether healthy subjects perceive ATC in inspiration (ATC-in) and in 
expiration (ATC-in-ex) and whether ATC provides an increase in 
subjective comfort compared with the conventional assisted spontaneous 
breathing mode (ASB). 
Methods : Healthy volunteers (no preceding lung disease, non-smokers, 
male, 20-40 years)breathed spontaneously through an uncut ETT of 7.5 
mm ID via a mouthpiece. The ETT was connected with a prototype 
ventilator Evita 2 modified by the manufacturer (Drfiger, Lebeck) for ATC. 
Flow and airway pressure were measured at the outer end of the ETT. 
Three ventilatory modes, (1) ASB (10 mbarover 5 mbar PEEP), (2) ATC- 
in, (3) ATC-in-ex were selected in random order. Immediately following the 
transition from one mode to another the volunteers answered by hand 
sign how they perceived the new mode compared with the preceding 
mode: ,,better" (+1), ,,equal" (0) or ,,worse" (-1). Inspiration and expiration 
were investigated separately by presenting 120 mode transitions (in total; 
including ,,placebo" transitions). 
Results : The difference between ATC and conventional ASB is 
perceived in inspiration and in expiration. ATC is positively judged; ASB is 
nega ively judged. The diagrams show mean values _+ SD of five 
volunteers investigated up to now. 

Tr~o"~~ ~ ' . . . . . . . . . . . . . . . . . . . . . . . .  'r,n,'"o't,o ,to t' i"l ~ '" 

Conclusions The new mode  ATC is perceived as  an increase  in 
subjective comfort. Our explanation is that ATC preserves  the natural 
breathing pattern better than conventional ASB. 
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10. CPR 
CEREBRAL VASOCONSTRICTION 1N COMATOSE PATIENTS AFTER 
CARDIAC ARREST. 
G. Buunk, J.G. van der Hoeveu, M. Fr01icb, A.E. Meinders. 
Dept. of  Internal Medicine, Medical Intensive Care Unit, University 
Hospital Leiden, The Netherlands. 

Objectives: To determine the role of cerebral vasoconstriction in the 
delayed hypoperfusion phase in comatose patients after cardiac arrest. To 
correlate the results with indices of cerebral oxygenation and the levels of 
several vasoactive hormones in the jugular bulb. 
Methods: In comatose patients after cardiac arrest we measured the 
pulsatility index (PI) of the medial cerebral artery by Transcranial Doppler 
Sonography. The PI is a reliable indicator of cerebral vascular resistance. 
We also sampled blood from the jugular bulb and measured cerebral oxygen 
extraction ratio and jugular bulb levels of endothelin, nitrate and cGMP. 
The first measurement was done within 4 hours after cardiac arrest and 
repeated 3, 6, 9, 12, 18 and 24 hours later. 
Results: We studied 10 patients, 6 females, mean age 64,1+13,7 years. The 
PI decreased s!gnificantly between th~ first and the last measurement from 
1.86 _+ 1.02 to 1.05 + 0.22 (p = 0.03). Cerebral oxygen extraction ratio 
decreased also from 0.39+ 0.13 to 0.24 + 0.11 (.p = 0.015). Endothelin 
levels were high, but didn't change during the studied period. Nitrate levels 
varied in a wide range, but didn't change significantly. However, cGMP 
levels increased significantly from very low levels in the first measurement 
to very high levels 24 hours later, rasp. 2.95 pmol/mL (median; 25th 2.48- 
75th 5.43) and 7.5 pmol/mL (median; 25th 6.2-75th 14.00) (p = 0.02). 
Eighteen and 24 hours after the first measurement we found a strong 
correlation between PI and Cerebral Oxygen Extraction Ratio ( r = 0.64, 
p = 0.05 and r = 0.76, p = 0.01). We.also found 12 hours after the first 
measurement a significant correlation between PI and cGMP levels ( r = 
0.69, p = 0.03). We found no correlation between PI and endothelin or 
nitrate levels. 
Conclusion.~; Our results show a high cerebral vascular resistance in the first 
few hours after cardiac arrest, gradually decreasing during the next 24 hours. 
This is accompanied by an initially high cerebral oxygen extraction ratio and 
low cGMP levels, suggesting that the cerebral vascular resistance is induced 
by active vasoconstriction because of insufficient cGMP levels, leading to a 
decrease in cerebral blood flow and a compensatory ~ncrease in cerebral 
oxygen extraction. 

TREATMENT ON THE P A T I E N T S  OF ACUTE MYOCARDIAL 
INFARCTION AFTER SUCCESSFUL CARDIOPULIvIONARY 
R E S U S C I T A T I O N  
A . M e s i k e p p  M . D . ,  J . E h a  M . D . ,  A . T a l i h ~ r m  M . D .  
D e p t .  o f  C a r d i o l o g y .  M u s t a m ~ e  H o s p i t a l ,  
T a l t i n n ,  ESTONIA 

6 2  p a t i e n t s  ( a g e  2 5 - 6 5  y e a r s )  o f  a c u t e  m y o -  
c a r d i a l  i n f a r c t i o n  ( / H I )  w e r e  s t u d i e d  a f t e r  
s u c c e s s f u t  c a r d i o p u t m o n a r y  r e s u s c i t a t i o n  ( C P R )  
b y  c o r o n a r y  a n g i o g r a p h y .  M u l t i p l e  ( 2  o r  m o r e )  
c o r o n a r y  a r t e r y  (CA) s t e n o s i s  >50% o f  d i a m e t r e  
w e r e  i n v e s t i g a t e d  i n  37 p t s  (60%)  and  a c u t e  CA 
o c c l u s i o n  i n  51 ( 8 2 % ) .  
I g r - -  #0  p t s  h a d  t h r o m b o l y s i s  ( T R L )  w i t h  
s t r e p t o k i n a s e  a f t e r  CPR ( i n t r a c o r o n a r y  TRL 2 7  
a n d  i n t r a v e n o u s  TRL 1 3 )  a n d  CA r e c a n a l i z a t i o n  
a c h i e v e d  i n  35  p t s  ( e f f e c t i v e  TRL 88%) .  
11 g r  22  p t s  h a d  c o n v e n t i o n a l  m e d i c a l  t h e r a p y  
a f t e r  C P R .  
T h e r e  w e r e  n o  s i g n i f i c a n t  d i f f e r e n c e s  i n  p t s  
a g e ,  i n  m u l t i p l e  CA s t e n o s i s ,  i n  d e g r e e s  o f  
a c u t e  c a r d i a c  f a i l u r e  ( b y  K i l l i p )  o r  v e n t r i -  
c u l a r  a r r h y t h m i a s  ( b y  L o w n ) .  

l g r  I I  g r  
Mean a g e  g 9 •  5 I •  
M u l t i p l e  CA s t e n o s i s  60% 59% 
C a r d i a c  f a i l u r e ( K i l l i p  I l I - I V )  18% 18% 
V e n t r i c u l a r  a r r h y t h m i a s ( L o w n  3 - 5 ) ~ 7 %  50% 
W o r k l o a d  b e f o r e  d i s h a r g e l W / k g )  0 , 9 • 1 7 7  

( *  p > 0 . 0 5 )  
A l l  p t s  w e r e  d i s h a r g e d  f r o m  t h e  h o s p i t a l  w i t h -  
o u t  c o m p l i c a t i o n s  o f  r e p e r f u s i o n  t h e r a p y , w i t h -  
o u t  r e m a r k a b l e  symp toms  o f  c a r d i a c  f a i l u r e  o r  
a r r h y t h m i a s . R e s u l t s  of e x e r c i s e  t e s t i n g  showed 
b e t t e r  p h y s i c a l  r e h a b i l i t a t i o n  i n  p t s  os I g r .  
C o r o n a r y  a r t e r y  r e c a n a t i z a t i o n  m e t h o d s  a f t e r  
s u c c e s s f u l  CPR w e r e  u s e d  w i t h  s m a l l  r i s k  t o  
t h e  p t s  and  had  b e n e f i t  t o  p h y s i c a l  r e h a b i l i -  
t a t i o n  a f t e r  a c u t e  m y o c a r d i a l  i n f a r c t i o n ,  

C E R E B R A L  B L O O D F L O W  V E L O C I T Y  D U R I N G  T H E  F I R S T  
P H A S E  O F  C A R D I O C I R C U L A T O R Y  ARREST.  
HSrmann Ch Mair P, Schmidauer Ch,  Andretter H., Benzer A. 
University Hospital of Innsbruck, Anichstrage 35, 
A-6020 Innsbruck, Austria 

Objectives: Sudden cardiac arrest is a major cause of mortality in western 
countries accounting for over half of all cardiovascular deaths. In most cases the 
mechanism of death is prolonged cardio-circulatory arrest due to ver:tricular 
fibrillation (VF) preceding final asystole. Recurrent syncopes due to idiopathic 
VF with good neurological prognosis have been reported in patients with and 
without cardiac etiology (1,2). In the past measurements of cerebral 
hemodynamics have been repeatedly done in humans during CPR, but until today 
no studies of cerebral blood flow velocity (CBFV) have been reported during 
controlled cardiac arrest in humans not under-going CPR. It was the purpose of 
our study to evaluate the acute hemodynamic effects of untreated VF on CBFV. 
Methods: After approval by the local University Ethics Comittee, five male 
patients aged 34-48 years without evidence of cerebral disease were investigated 
during VF while undergoing implantation of a Pacer Cardioverter Defibrillator 
System (Model 7219D; Medtronic| A standard anaesthetic regimen was used 
(propofol, fentanyl). After implantation of the automated cardiac defibrillator VF 
was induced by electrical countershock to test effective sensing, pacing, and 
defibrillation. 
To measure cerebral blood flow velocities (CBFVMcA) the Doppler probe was 
placed above the zygomatic arch between the lateral margin of the orbit and the 
ear and directed towards the M1 segment of the middle cerebral artery (MCA). 
Results: A total of 12 phases of VF were investigated. Duration of VF ranged 

from 6 to 26 seconds, with CBFVMc A (mean_+SD, cm sec -1) flow pattern 
changing from pulsatile to laminar flow immediately after onset of VF. 
Table:  
CBFV (pre) CBFV(arres t )  CBFV(pos t )  
33.2+2.7 12.8+1.4 38.7_+ 8.3 

Conclusions: The underlying mechanism of the laminar cerebral blood flow 
observed during VF in our patients is uncertain, but it may provide insight into 
the prognosis of patients with idiopathic VF. Theoretically, the laminar cerebral 
blood flow observed in our pulseless patients may provide a substantial amount 
of cerebral perfusion even during clinical cardiocirculatory arrest. 
References: 1.) Viskin S, Belhassen B. Idiopathic ventricular fibrillation. Am 
Heart J 1990;120:661-7 
2.) Masrani K, Cowley C, Bekheit S, El-Sherif N. Recurrent syncope for over a 
decade due to idiopathic ventricular fibrillation. Chest 1994;106:1601-3 

THE ABILITY OF tCU NURSING STAFF TO INFLATE 
ACCURATE A SPECIFIC AIR VOLUME WITH THE LAERDAL 
RESUSCITATION BAG. 
J .T .M.  Weststrate R N  K. Jabaay, H.A. Bruining PhD MD. Surgical 
Intensive Care Unit (SICU), University Hospital Rotterdam, Holland. 

Objective: To investigate whether the intensive care nursing staff can 
inflate more accurately a specific air volume with the laerdal 
resuscitation bag when they receive feedback after each inflation about 
the delivered volume compared to no feedback. 
Method: 42 ICU nurses were asked to inflate a testlung model 10 
times with a specific air volume (600 ml, 800,ml or 1000 ml) under 
three different conditions (normal, decreased compliance and increased 
resistance) without and with feedback. We measured the mean absolute 
difference from the specific airvolume after each ten inflations. 
Results: The largest absolute difference was found when ICU nurses 
inflated 600 ml (250 ml). The mean inflated volume for this group 
was 843 ml. When the ICU nurses had to inflate 800 ml the mean 
absolute volume difference was 181 ml with a mean inflated volume of 
913 ml. Inflating 1000 ml produced an absolute volume difference of 
131 ml with an mean inflated volume of  1042 ml. The absolute 
volume difference decreased when the compliance of the testlung was 
decreased and even more when the resistance of the used endotracheal 
tube was increased. When the ICU nursing staff received volume 
feedback after each inflation the mean absolute volume difference was 
reduced between the 42 ml and 66 ml for all specific air volumes. 
42% of  the last 5 inflations with feedback were significantly smaller 
than 50 ml from the specific air volume (P < 0.05). 
Conclusion: The majority of  nurses overinflated the specific air 
volumes. The largest over inflation occurred when 600 ml and the 
smallest when inflating 1000 ml. When nurses were provided with 
volume feedback the performed significantly better. We concluded that 
ICU nurses are not able to inflate a specific air volume with the 
laerdal resuscitation bag without receiving volume feedback. Feedback 
is desirable in order to reduce the volume trauma. 



MYOCARDIAL DYSFUNCTION AFTER CARDIAC 

RESUSCITATION 

M. No~*, M. H. Well**, D. ~tajer* 

*Center for Intensive Internal Medicine, Medical Center, 
Ljubljana, Slovenia; **Institute for Critical Care Medicine, Palm 
Springs, USA. 

Objectives: A pro_found impairment in systolic and diastolic 
myocardial function following successful cardiopulmonary 
resuscitation (CPR) has been demonstrated by using 
Langerdorff method in rats. In the present study we have 
investigated post resuscitation myocardial dysfunction in a 
porcine model of CPR. 
Methods: Ventricular fibrillation (VF) was electrically induced 
by alternating current applied to the ep{cardium of the right 
ventricle in 11 domestic pigs. Following 4 rain of untreated VF, 
precordial compression and mechanical ventilation was initiated 
and maintained for 8 min. Electrical defibrillation was then 
attempted and 6 of 11 animals were successfully resuscitated. 
Results: Following successful cardiac resuscitation, stroke volume 
index (SVI) decreased from prearrest value of 1.13 ml/kg to 
0.74 ml/kg (p<0.05), and left ventricular stroke work index 
(LVSWI) from 1.57 to 0.77 mmHg,ml/kg (p<0.05). Both SVI 
and LVSWI remained depressed for another 3 hours. These 
decreases were associated with increases in heart rate from 145 
bpm to 185 bpm (p<0.05). No significant changes from 
baseline in mean arterial pressure, mean pulmonary pressure, 
right atrial pressure and pulmonary artery wedge pressure were 
observed. 
Conclusion: These studies in pigs demonstrated impairment in 
left ventricular function after successful cardiac resuscitation and 
confirm previous investigations by Langerdorff method in rats. 
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SPONTANEOUS RESUMPTION OF RESPIRATION AND 
CIRCULATION AFTER TERMINATION OF FRUSTRANEOUS 

PREHOSPITAL RESUSCITATION EFFORTS 
C. K6ppel. G. Fahron, H. Lufft, A. KrUger, C. Th(Jrk, F. Bertschat, 
F. Martens 
Dept, of Nephrology add Medical Intensive Care, Virchow-Klinikum, 
Humboldt-Universit~t, D-13353 Bedin, Germany 

Obiective: The success rate of prehospital resuscitation in patients with 
cardiocirculatory arrest in an Emergency Medical System (EMS) may 
reach 30 - 40% depending on the time of calling the EMS, the distance 
to cover by the emergency ambulance and the training of the emergency 
physician and his staff. In the Berlin EMS, which is associated with the 
Berlin Fire Brigade, the time between alarm and arrival at the scene 
ranges from 2 - 31 min, mean 8 min. Resuscftation is based on the 
Advanced Cardiac Life Support (ACLS) according to the guidelines of 
the American Heart Association. If resuscitation efforts fail to restore 
circulation, they are terminated after 30 - 60 min, depending on duration 
of cardiocirculatory arrest, pre-existing disease, age, absence of an even 
transient response to CPR. However, there is a lack of practical criteria 
for termination of CPR in individual decision making. 
Patients: We report 5 cases of prehospital CPR with primary asystolia 
terminated after 45 - 60 rain of frustraneous CPR efforts including high- 
dose epinephrine and dopamine. 
Results: After termination of CPR, the ECG monitor remained connected 
and showed permanent asystolia in all patients while the emergency 
physician completed his records. Spontaneous resumption of respiration 
and circulation was observed in these patients after 2 - 5 min and CPR 
efforts were immediately resumed, Nevertheless, 3 of the patients died 
at the scene, while 2 could be hospitalized with stable circulation. One of 
them died 3 hours after admission to the ICU, the other survived for 3 
weeks in a vegetative state. Spontaneous resumption of circulation and 
respiration is most likely due to the development of extreme hypercapnia 
and acidosis, which - at least in some patients - seems to be a stronger 
stimulant of the circulatory and respiratory brainstem centers than CPR 
with high-dose catecholamines, 
Conclusion: Because of the legal and ethical implications of this rare 
phenomenon, emergency physicians should continue ECG monitoring for 
at least 5 rain. after termination of CPR efforts. 

SUMMARY GAS PRESSURE (PO2+PCO2)IN HUMAN PULMONARY ARTERY BLOOD 
[DATA FOR CARDIAC-PULMONARY INSUFFICIENCY) 

Gebe~ G,Ya.,Colostenova L,M.,Oasaev A.N.,Kruglov A.G., 
Utkin V.N., Bagdatjev V.E., Ignatov N.C.*, Suvorov S.G.** 
State Scientific Center-Institute of Biomedical Problems 

* "Medicine for you" Corporation,** Stock Company Ltd "VEZBA" 
Moscow, Russia 

Pulmonary artery catheterezation is used for patient's mo- 
nitoring [1]. We reported our results on such monitoring in 
1969 [F.CoaoBbeB,r.fe6enb~-Kap~MonorM~,1969,N7,p.28-39].However 
not all of the received criteria assessments meet demands that 
are necessary for early diagnosis of critical states. 

Here we report the data on PO2,PCO2 (mm Rg),SO2,pH levels 
in femoral [aF) and pulmonary (aP) arteries blood, as well as 
on summary gas pressure (SGP) calculated from PE=(PO2+PCO2) in 
mm Hg in aP blood. These data were derived from:i)86 subjects 
free of cardiovascular pathology according to catheterization 
data during their spontaneous air breathing (N group).There we- 
re cases with PCO2 in aF from 30 to 45 mm Hg and PC2 in aF from 
70 mm Mg and higher.2)45 persons without hemodinamic disorders 
during lung mechanical ventilation with gas mixture, contained 
increased 02 (LMV group), 

PC2 PCO2 PE SO2 pH 
N aF 86,73• 37,56Z0,26 96,27~0,i0 7,395Z0,O03 

aP 42,96i0,40 41,86!0,30 84,80i0,50 76,80i0,42 7,372!0,003 
LMV aF 152,00!3,00 39,45Z0,50 98,27• 7,402!0,006 

aP 41,50i0,50 45,69!0,60 86,69Z0,63 67,60ZI,I0 7,367Z0,050 
The quantitative data analysis shows that some values for 

both groups vary but SOP values in aP blood are rather similar 
and correspond to PC2 in aF blood in control group during air 
breathing. 

Gradient ~P"exchanged '~ , equal to PC2 in aF blood minus 
(PO2+PCO2) in aP blood appears to be a measure of adequacy ra- 
tio between PC2 and SGP in aP blood during air breathing; part- 
ly its characteristics and variations ranges are presented ear- 
lier [2J. In control group it is equal to 1,91• mm Hg. 

Tests on SGP neither exclude nor substitute conventional 
(PC2 and PCO2) tests, but rather include them as a part choo- 
sing only additive characteristic - pressure. They appear to be 
a part of general system of human metabolism regulation by 
pressure (arterial,venous,intracardiac, tissue,liquor,onco-os- 
motic,etc). The so called "mutual replacement acts" between PC2 
and PCO2 minimize SOP variations during P02,PCO2,SO2,pH 
shifts,and they become, contrary to gas volume tests (02 
voi~,co2 vol~,etc),relatively "independent" on factors affec- 
ting 02 transport: cardiac output, hemoglobin, 2,3-DPG,coopera- 
tire system of SO2 dissociation regulation. 

We suggest that these tests can be used in patients condi- 
tion evaluation. The preliminary results of the tests on SOP 
are reported elsewhere [2-5]. 
References:l)M.Schieffer et al.,gth Europ.congr.Anaesthes.,Je- 

rusalem, 1994,36S;2)Intern.Soc. Pathophysiol.Moscow,1991.318;3) 
Inten. Care Med., 1994,2S,Suppl.2,S40;S14S: 4)gth Europ.congr. 
Anaesthes.,~erusalem, 1994,218,476,513,514; 5)gth Intern. 
Hypoxia Sympos.,1995,27. 

ABDOMINAL COMPARTMENT SYNDROME: DECOMPRESSION USING 
A TEMPORARY SUTURELESS TECHNIQUE 

John Sherck, M.D., David Cakes, M,D., Adam Seiver, M.D., Ph.D, Clayton 
Shatney, M.D., Julio Magri, M.D., and Luther Cobb, M.D. 

Department of Surgery, Santa Clara Valley Medical Center, San Jose, CA 
and Stanford University School of Medicine 

0b}ectives: Abdominal Compartment Syndrome occurs when excessively high 
ietraabdeminal pressure produces perturbations of cardiac, pulmonary, and renal 
physiology. This most often occurs fonowing eeliotomy for peritonitis or 
intestinal obstruction; bowel edema and distention prevent wound closure 
without unacceptable compromise of blood pressure or pulmonary compliance. 
A variety of temporizing measures have been reported for managing Wounds 
that cannot be closed: 1) using towel clips to reapproximate skin only, 2)i 
sewing silastic, Marlex or other prosthetic grafts to the fascia to "enlarge" the 
peritoneal cavity, 3) using loosely tied retention sutures for partial closure, 4) 
simply packing the wound without attempts at c~osure. These techniques either 
traumatize the abdominal wall (complicating definitive closure), expose the 

bowel to damage, or allow excessive loss of fluid and heat. Since 1989 we 
have evolved a suturelees technique which permits the abdomen to be partially 
closed in a quick, safe, sterile, sealed, atraumatic fashion - while providin! 
decompression of unphysiologic intraabdominal pressure. 
Methods: Whenever possible omentum is interposed between bowel and the 
open incision. Viscera are covered by a layer of sterile, non-reactive plastic, 
placed deep to the fascia and extending we~t beneath the edges. Sump tubes 
are placed above the plastic and covered in turn by two layers of an adhesive 
plastic drape which sticks to the skin and seals the wound in all directions, The 
patients remain intubated and paralyzed. 
Results: We have used this technique in a total of 27 patients, four of whom 
suffered from Compartment Syndrome. All of the latter were males and ranged 
in age from 19 to 51. All four showed immediate physiologic improvement. 
All four incisions were eventually closed without complication. One 
Compartment Syndrome patient died 4t days later of multiple organ failure. 
There were no complications related to the closure technique in any of the 27 
patients. 
Conclusions; 
1. Selected patients with Abdominal Compartment Syndrome will benefit 

from decompression using this temporary sutureless technique. 
2. The technique a) is quick, safe, sterile, sealed, and atraumatic, b) 

minimizes loss of fluid and heat, c) facilitates eventual definitive 
abdomina| closure. 

3. Although we have used this technique only following celiotomy for 
classic surgical indications, it may be applicable to selected patients in 
whom the only indication for operation is Abdominal Compartment 
Syndrome. , . . 
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HEART COMPRESSION RATE DEPENDENCE OF 
CARDIAC OUTPUT AND ITS EFFECT ON 
OXYGEN EXTRACTION FRACTION. 

(Preliminary results) 

M. Tsiava, X. Tsarouchas, L. Caroutsou, 
G. Fildisis, P. Floros, G. Baltopoulos. 
Agioi Anargyroi Cancer Hospital 
of Kifisia, ICU 

In order to evaluate the changes of 
the oxygen extract2on fraction, we 
studied 10 ICU patients experienced 
a heart attack. 
Ten ICU patients, having a pulmonary~ 
artery catheter in place and a 
battery of tissue oxygenation and 
hemodynamic during the 12 h0ur period 
prior to heart attack, were studied. 
All patients oxygenation and hemodynamic 
were performed when the heart 
compression rate was 60 and 80 compression 
per minute. All patients survived 
the heart attack episode of the study. 
The CO, V02 (oxygen consumrption) 
and the EF prior and at 60 and 80 
compression rate were (mean +_SEM) 

prior 60 80 
CO 7,09+-i,23 1,99+-0,28 2,99+-0,45 
V02 283,5+-106 76+-15,0 117+-26,9 
EF 40,5+-13,9 58,5+-10,4 98,75+-10,5 

Conclusion 
Increase the Compression heart rate, 
increases the CO and, as it is expected, 
decreases the EF. It is apparent that 
the EF decrease does not indicate DO2 
(oxygen delivery) efficacy for all the 
body, but for the organs that are perfused 
during CPR (cardiopulmonary resuscitation). 

CREATINE-KINASE (CK) AND CREATINE-KINASE-MB (CK-MB) 
AFTER NON-TRAUMATIC CARDIAC ARREST. 

M. Brunner M. Mitllncr, F. Sterz, H. Herkner, A. Bur, MM. Hirschl and 
AN. Laggner 
Department of Emergency Medicine, University of Vienna, Vienna, Austria 

Objectives: To describe the time course of CK and CK-MB in patients 
surviving cardiac arrest and to identify factors affecting the release of these 
enzymes. 
Methods: During a 46 months period cardiopulmonary resuscitation data of 
patients surviving a witnessed cardiac arrest for at least 24 hours were 
compared with their labratury blood analyses (on admission and after 6, 12 
and 24 hours) of CK and the CK-MB isoeuzyme. For statistical analysis a 
forward stepwise regression model was used. 
Results: During the observation period 132 patients entered the study. CK was 
elevated in 87% and CK-MB was elevated in 74% of these patients within the 
first 24 hours. Stepwise multiple regression analysis detected cumulative 
energy administered during defibrillation (regression-coefficient(B)=0.4, 
p<0.0007) and electrocardiographical (ECG) evidence of acute myocardial 
infarction (AMI) 03=1026, p<0.0002) as the strongest predictors of CK 
release. Duration of chest trauma due to compressions and age also influenced 
the release of CK 03=8.3, p<0.095; B=-IS, p<0.099 respectively). 
For CK-MB release the strongest predictor was AMI-ECG 03=55, p<0.00002) 
and with less significance electrical injury 03=0.017, p<0.002) and duration 
of chest compression 03=0.4, p<0.11). Age had no significant influence on 
CK-MB. Duration without bloodflow and body-mass-index did not influence 
CK and CK-MB levels. 
The CK/CK-MB ratio was elevated in 32% of all of our patients, and in 49% 
of the patients with AMI-ECG. 
Conclusion: After non-traumatic cardiac arrest an elevation of CK and CK- 
MB is frequently found and it is associated with amount of administered 
energy during defibrillation, ischemic myocardial injury and duration of chest 
compression. Thus the diagnosis of AM] using serum CK and CK-MB levels 
is not reliable. 

UNEXPECTED CARDIAC ARREST IN THE IMMEDIATE 
POSTOPERATIVE PERIOD AFTER CARDIAC SURGERY: 
INCIDENCE AND P R E D I S P O S I N G  FACTORS. 
A. Anthi G. Tzetepis, A. Karakatsan~,  G. Palat ianos,  A. 
Michalis, L. Papademet r iou ,  and S. Geroulanos.  
Onass is  Cardiac Strrgery Center ,  Athens,  Greece. 

Objectives: To de te rmine  incidence and predispos ing 
factors for cardiac a r r e s t  occurr ing du r ing  the first 24 
hours  after open hea r t  surgery.  
Methods: The s tudy included pa t ients  who, following open 
hear t  surgery, had adequa te  cardiac function and in 
whom cardiac a r res t  was  not  anticipated. All data  were  
prospectively recorded and analyzed. 
Results:  From 12/1993 t h rough  3/1995, 2140 pts  underwent  
open hear t  surgery  at our  hospital.  Of th~se, 23 pts  (1%) 
(age 65_+9 yrs) had  a cardiac ar res t  dur ing  the first 24 
hours  after t r an s f e r  to ICU. They were operated on for 
coronary ar tery bypass  graf t ing (CABG) (17 pts), valve 
replacement  (VR) (3 pts),  CABG and VR (2 pts) and aortic 
aneurysm (1 pt). T h e  preopera t ive  ejection fraction w a s  
44_+12% whereas  bypass  and aortic cross-clamp t ime were  
127+70 and 72+42 rain, respectively. Prior to arres t ,  they had 
a cardiac index of 2.23_+ 0.5 L/min/m 2 and were  receiving 
1.3+1 inotropes. A r r y t h m i a s  leading to cardiac a r r e s t  were  
ventr icular  tachycardia/f ibr i la t ion (10pts) and 
b radya r ry thmia  (9 pts) .  Closed-chest CPR w a s  initially 
performed on all p t s  and  was  followed by open-chest  CPR in  
12 pts. Eighteen p t s  (78%) survived to ICU discharge.  
Causes  of a r res t  included per ioperat ive myocardial  infarct 
( t2  pts, 52%), t a m p o n a d e  (3 pts, 13%), r u p t u r e  of the  
proximal vein gra& anas tomos i s  (1 pt, 4%), graf t  occlusion 
(2 pts, 9%); no cause w a s  found in 5 pts  (21%). 
Conclus ions :  Postoperative cardiac a r res t  in stable cardiac 
surgery  pts  is relat ively inf requent  (-  1% incidence) and is 
associated wi th  a h igh  surviva l  ra te  following successful 
CPR. Perioperative myocardia l  infarct is the  mos t  common 
pred ispos ing  factor.  

THE USE OF LARYNGEAL MASK FOR IN-HOSPITAL 
RESUSCITATION 
Berdnvi T. z, Didszeghy C), Neszmdlyi L), Boga A) - The CPR Study 
Group 
~Deptof Anaesthesia and Intensive Care, Semmelweis Univ. Medical 
School, 
2 Buda Military Hospital Intensive Care Unit, Budapest 

BACKGROUND: When a cardiac arrest occurs in-hospital, the outcome 
can be improved by a higher quality of basic life support provided by the 
witnessing health care workers until the code team arrives. This basic life 
~pport (BLS) should include the best available method for airway 
management as well. Since not all medical staff are ready for carrying out 
endatracheal intnbation, we investigated the effieacy of the use of different 
airway management methods during BLS. 
METHODS: We have investigated the efficacy of airway management of 
25 doctors and 25 nurses from different hospital wards: internal medicine, 
department of surgery, trauma, urology and gynaecolagy. Comparing the 
bag-valve-mask, laryngeal mask and the endotracheal intubafion, we have 
measured the following parameters: time needs for correct application 
(sec.), number of incorrect applications (out of ten trial), efficacy of 
artificial ventilation provided by the device. We used a computerised ALS 
trainer manikin for the evaluation of the performance. Total performance 
score was created after the measurement between 0-10. After the first 
screening we held a 2 x 2 hours training. 8 doctors and 8 nurses were 
trained for the endotracheal intubation (Group IT1, 1T2), 8 doctors and 9 
nurses were trained to use the laryngeal mask (Group LM1, LM2). All 
respondent were trained to use the bag-valve-mask device. 1 day, 1 month 
and 3 month after the training we have carried out retention study using 
the same method. 
RESULTS: We have found that the efficacy of the artificial ventilation 
using the above mentioned devices were poor before the training. The 
average after-training performance scores of the groups are presented in 
the table below. 

time/group H B-V-M1 B-V-M2 1T1 IT2 LM1 LM2 
1day I 9.4 9.3 9.3 9.1 9.8 9.7 

lmonth  I 7.7 7.4 6~3 6.1 8.9 8.4 
3months 5.8 5.9 5.1 4.7 7.1 7.3 

CONCLUSION: Our results confirm that the use of laryngeal mask for the 
in hospital basic life support is an applicable method of airway 
raanagement,~ easy to appTy, the effect of ventilation is better than with 
the hag-valve-mask. 



TRAINING OF HEALTH CARE WORKERS FOR THE IN- 
HOSPITAL BASIC LIFE SUPPORT IN HUNGARY 
Di6szeghy C 1. , Ber6nyi TT"Neszar61yi LI., Boga AJ  ,Slavey K J,  P6nzes 11 
CPR Study Group 
~Dept. of Anaesthesia and Intensive Care, Semmelweis Univ. Medical 
School 
2Buda Military Hospital Intensive Care Unit 

BACKGROUND: When cardiac arrest occurs in hospital, he basic life 
support (BLS) should be initiated by the witnessing health care 
professional. The CPR Study introduced a multi level Code system, which 
means BLS included sophisticated airway management, early defibrillation 
and early epinephrine administration provided before the Code Team 
arrives. Our previous studies confirmed a poor level of CPR performance 
and a high demand for CPR training among health care professionals. 
METHOD: We established a CPR Training Course Centre, Where doctors 
and nurses are being trained for in-huspital basic and advanced life 
support. 3 x 6 hours of training were held. After the theoretical 
introduction a step-by-step training method w s  used for trainees to be 
familiar with all sequences of basic and advanced life support. Then we 
synthetised all separated sequences. Afterwards, a r01e play of rescue 
groups was taken in simulated situations. We also trained the multi level 
alarm system fur the in-hospital resuscitations. After the training all 
respondents had to sit for examination. The quality of performance was 
scored and compared to our previous results. Semi-structured interviews 
were carried out before and aider the training among all respondents to 
collect information about the course. 
RESULTS: We have found a remarkably high interest among doctors and 
nurses in our CPR Training Courses. It was very important to use proper 
equipment for the training: audio-visual training facilities, computerised 
ALS Trainer manikin, manual and automatic defibrillator units. The 
evaluation of the examination held immediately a~er the training course 
showed a significant higher quality of performance than before the 
training. The self.-eonfidence of the trainees for initiating and carrying out 
resuscitation had increased. Their overall feeling about the course was 
positive and 100% responded the course "very useful". 73.6% of doctors 
and 79.4% of nurses claimed fur regular training facilities with ALS 
trainers, 
CONCLUSION: The CPR training for health care werkers is mandatory 
including the training of sophisticated airway management and use of 
elad~l~ills~tt~r Wlaa ~en  ~ r  a ~ t i ~ a t i r  ~nel  r  r m ~ a ' * h * n r  m ~ t h n d  

for training will improve the efficacy, the satisfaction of trainees, therefore 
their compliance for further co-operation will also increase. 
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11. Emergency Medicine/Trauma/Burns 
The use of reinfusion in critical care 

A.E.Dublisky prof., V.Yu.Butylin ass. prof., M.P.Lelichoenko, E.B. Mefe- 
dova, Chaire of Anaesthesiology, Resuseilation and Medicine of Catastro- 
phes of Ukrainian State Medical University, Kiev, Ukraine. 

Objectives: The effect of reinfusion in emergency surgery and gynecology. 
Methods: We had an experience of autologous blood transfusion in 22 pa- 

tients whom was produce t an emergency surgical or gynecological interven- 
tions in occasion with break tubal pregnancies (45.5 %), penetrating abdom- 
inal wounds with injuries of mesenterial vessels (22.8 %), injuries of the liver 
(9.1%), blunt abdominal trauma with lien ruption (22.8 %). In 27.3 % pa- 
tients had the previous somatic pathology. Blood loss volume was 1500- 
4500 ml, & the reihfuside blood volume was 500-2000 ml, consisting 30- 
70 % of blood loss. It was needn't to fransuse donor blood in 18.2 % in fur- 
ther but 300-2500 ml of contanined erythrocytes were frasfused for support- 
ing of Hb concentration on the 80 g/L (8 g/dL) rate at the other patients 
with isovolemie hemodiluttion. 

Results: The Arterial Blood Pressure fast stabilisation on the perfusion 
level had noted after reinfusion, excluding the case, when the volume of rein- 
fused blood had conisted just 40 % of blood loss at the patient with massive 
blood loss. 

Complications have noted in two cases. One patient with slash wound, in- 
jury of arteria gastrica dextra and total blood loss of 4500 ml, has an episode 
of asystoly, DIC (Disseminated Intravascular Coagulation) syndrome, acute 
renal failure, and acute pancreatitis that we haven't connected to reinfusion. 
All the complications were successfully corrected and at thirty first day pa- 
tient with subcapsular wound of the lien that has happened 14 days before 
complicated with external rupture of the capsull & massive intraabdominal 
bleeding, has the hemolytical shock, DIC Syndrome, Acute renal failure de- 
veloped after reinfusion. He was died. 

All another have no complications. Posthemorrhagic anemia had corrected 
rapidly than in case when hemorrange corrected exclusively by donor blood. 

Conclusions: We consider that simplicity, accessibility, high effectiveness, 
quite well further results of blood reinfusion, except the case of blood reinfus- 
ing that was for time-expired out of blood vessels (more than 10 days in our 
case) will promote to the wide spreading of this method, especially in emer- 
gency surgery, in massive injuries, & in disarters, all the cases of insufficiently 
of time for selection of lot of donor blood. 

INTENSIVE THERAPY OF ~H-GF-.STOSIS WITH CLOP~,TNUM 
/CLONIDINE/ TO IMPROVE CARDIORESPIRATORY SYSTEM FUNCTION 

O.N.Arzhanova MD, A.G.Kisseliov 
Dept. of Pregnancy PathologT, Institute of Obstetrics 
and Gynecolo~ named after D.O.Ott, Russian Academy of 
Medical Sciences, Saint Petersburg, Russia 

Objectives: Study of a reaction of the oardioreepira- 
tory system of pregnant women to i/v microperfusion of 
Clophelinum which is known to eliminate hemodynsmic 
and endocrine nociceptive reactions and can be used for 
treating hypertensive syndrome in pregnancy and labor. 
Methods: The following non-invasive methods were used: 
capnography, spirometry, oxygenography, i n d i r e c t  Fick 
princ ip le  based on the c i r c l e  breathing, plethysmo- 
graphy and integra l  rheography~ 52 f u n c t i o n a l  indices  
of cardiorespiratory function were evaluated. 
Results:  74 pregnant women with ~ H - g e s t o s i s  were 
examined before and after i/v infusion of i00 ml of 
0.0001% Clophelin solution, 0.005 mg/kg/hour. Before 
the treatment i n t e n s i f i c a t i o n  of carbohydrate metabo- 
l i sm,  hyperventi lat ion with moderate hypooapnia and 
complete respiratory compensation of  metabolic acidosis~ 
increased a l v e o l a r  v e n t i l a t i o n ,  decreased alveolar  
volume, predomination of perfusion over v e n t i l a t i o n ,  
hypokinetio type of c i rcu la t ion  with dominated load by 
peripheral vascular res i s tance  to the blood flow was 
observed i n  t h i s  group of  pa t i en t s .  Microperfusion of 
Clophel in  imp~-oved the vent i la t ion /perfus ion  r a t i o ,  
vent i la tory  and gaseous exchange e f f i c i e n c y ,  resul ted 
in a decrease of congestion in the pulmonary c i rcu la -  
t i on ,  poss ib ly  owing to a decrease of  peripheral 
vascular resistance by 17%, of the heart rate by iO.5%, 
of the oardial output index by 9.5%. 
Conclusionm: The resulted type of circulation with a 
decreased load on the heart both by resistance and 
volume allowed to improve the cardioreepiratory system 
function in pregnant patients. 

The injury severity score (ISS) as a measure of severity of anatomic injuries 

Lj. Gvozdenovid MD, Dj.Janjid MD, Z.Janjid MD, S.Gavrilovid MD, 
M. Pjevid, D. Dani~id MD. Institute of surgery, Novi Sad, Yugoslavia 

Objectives: The injury severity score is a measure of severity of anatomic in- 
juries. ISS is a sum of squares of the highest degrees of the Abbreviated In- 
jury scale (AIS) for each of three most severity injured regions. The pur- 
pose of the study is to establish correlation between the ISS values and mor- 
tality rate in older, polytraumatized patients. 

Methods and Results: ISS was determined for 214 patients. The mean ISS 
value was 27.65 + 17.36 while the median value was 21. Minor injuries were 
present in 90 (42 %) patients with ISS less than 21, while 124 (58 %) patients 
with ISS more than 22 had severe injuries. Increased mortality of the older 
patients was noted in the range 21-30. All patients older than 50 died while 
20 % of patients below 50 yrs of age survived, indicationg correlation be- 
tween ISS and mortality rate in polytraumatized patients above 50 yrs of 
age. 

Conclusions: this mode of evaluating severity of injuries may help in 
triage, determining appropriate level of care and as an indicator of future 
outcome of polytraumatized patients. 

LACTATEMIA; A NEW NON SPECIALISED INDICATOR OF THE 
SEVERITY OF ILLNESS FOR PATIENTS IN AN EMERGENCY UNIT 

T. Soueison. F. Vachi6ry, Y. PiednoOl, L. Provoost, C.Gerson, A. 
Benyahia, P. Aesouline, A. Marhez, M.P.Dilly, C. Sicot. Service 
des Urgences et de R~animation CH Emile Roux 95602 Eaubonne 
Cedex, France. 

Objectives : Tissue hypoxia is a non exclusive cause of 
hyperlactatemia. Other serious medical situations induce 
hyperlactatemia. Therefore, lactatemia could be a non specific 
indicator of severity in patients admitted in emergency unit. The 
aims of this study were to examine the correlations between 
lactatemia with the short term survival course prognosis and the 
unit of hospitalisation; intensive care unit (ICU) or medicine 
unit, in patients admitted in our emergency department. 
Methods - Lactatemia was measured as soon as the admittance, in 
arterial blood sample of patients which needed arterial blond gas. 
Sixty-one patients were included during 4 months. To assess the 
statistical performances of lactatemia, sensitivity (Se), 
specificity (Sp) and accuracy (Ac) were calculated for the 
threshold determined by the Youden's test (Se+Sp-1). 
Results : Fifteen patients were admitted in ICU and 46 in a medical 
unit. Fifteen patients died. A group of 35 patients had a 
lactatemia up to 2 mmol.l" 1 .  In this group of patients, 3 had 
acidocetosis, 3 had asthma, 3 had cerebral vascular ischemia, 3 
had neoplasia, 2 had cardiogenic shock, 1 was epileptic, 8 had 
congestive heart failure, 6 had acute respiratory failure, 2 had 
septicaemia, 2 had hyperosmolar status finally 3 had medicinal 
intoxication. Lactatemia was significantly higher in non survivor 
than survivor ( 5.5• vs. 2.3+1.0, p<O.OOOl, respectively), 
the cut point of lactatemia was 3.7 mmoLl" 1 Se was 60%, Sp 
was 91% and the accuracy was 83%. On the other hand lactatemia 
was higher in patients admitted in ICU than in medical unit 
(4.5+3.6 vs. 2.0• p<O.01, respectively). 
Conclusions : This preliminary results suggest that lactatemia is a 
good indicator of the short term survival course in patients 
admitted in an emergency unit. Furthermore, hyperlaotemia is 
present in several pathology seen in emergency. 



PATTERNS OF INJURY AND WHITE CELL RESPONSES IN 
CRITICALLY ILL TRAUMA PATIENTS WHO PRESENT WITH 
LEUCOPAENIA: A POSSIBLE ROLE FOR G-CSF 
DJJ Muckart*, S Bhagwanjee ~, PA Neijenhuis 
Departments of Surgery*, and Anaesthesia # , Faculty of Medicine, 
University of Natal, Medical School, Durban, South Africa 

Objective: To determine the pattern of injury, total peripheral white cell, 
neutrophil, and lymphocyte responses, and the outcome of trauma 
patients who are leucopaenic on admission to the ICU. 
Design: Prospective, descriptive study of consecutive admissions over4 
months. 
Setting: A 16-bed Surgical Intensive Care in a teaching hospital. 
Patients: Thirty consecutive adults admitted to the ICU following trauma. 
Leucopaenia was defined as a total peripheral white cell count of < 4 x 
109, neulropaenia < 2 x 109, and lymphopaenia < 1.5 x 10 ~ cells per litre. 
Measurement and Results: The total peripheral white cell count was 
documented daily and the neurtophil and lymphocyte counts and 
differential percentages on days 0, 5, and 10. The incidence of 
leucopaenia was significanfiy higher in patients with gunshot wounds (p < 
0.05) and hollow visceral intra-abdominal injury (p < 0.001). Eight (27%) 
patients died. No significant differences were found in the initial mean 
total white cell, neutrophil, or lymphocyte counts nor in the differential 
percentages between survivors and non-survivors. The total peripheral 
white cell count increased significantly in survivors compared to those 
who died (p < 0.001) and significant differences were found in absolute 
neutrophil counts (p < 0.02) and differential percentages (p < 0.01) on 
days 5 and 10. No significant differences were found in lymphocyte 
counts or differential percentages. 
Conclusions: There is a signficant association between leucopaenia, 
neutrepaenia, and intra-abdominal hollow visceral injury and peritoneal 
contamination. Survival is related significantly to resolution of these white 
cell deficiencies. These findings suggest a possible role of granulocyte 
colony stimulating factor in the trauma patient with intra-abdominal 
infection and persistent neutropaenia. 

S 145 

Amelioration of organization emergency care team in order to improve 
caring for urgent cases. 

T. I. Nedeljkovid, M. Vorkapi6 and B. Pavlovid. Medical Faculty of Kraguie- 
vac and Serbian Medical Association. Belgrade, Yugoslavia-Serbia. 

Objectives: Emergency care team (ECT), as integral part of health, respec- 
tively as activity of primary health protection care all acute difficult condi- 
tions which vitaly danger patients and distressed. The aim of our investiga- 
tions was to indicate on the possibilities of amelioration of organization 
ECT in order to improve caring for urgent cases. 

Methods: In our investigations we used epidemiologicai and statistical me- 
tods all informations and matherials from terrain ECTs. 

Results: The number of traumatized in traffic accidents etc. have a epi- 
demic character. It is well known that 58.1% traumatized died in first two 
hours. ECT isn't enough qualified to care a traumatized on the place of acci- 
dent and during transport. Because that medical personnel must have an 
education with solid qualities. 

Conclusions: 1. Besides a physician specialized (VII --+ VII2 -~ VIII gra- 
dus) in urgent medicine, it's necessary to introduce two (2) medical techni- 
cians instead of one as is existing now (1 ~ 2). 2.The medical technicians 
can drive cars and one of them always, drives the ambulance car ("B" cate- 
gory). 3.The technicians have been specially educated for urgent cases 
(IV ~ V ~ VI). 4. Such a new team structure should be more capable in 
professional sense. 5.We can see an importance of team-work in ECTs. 
6. Such teams should also be more economic in comparison with existing 
one. 7. We think, that on the general medical studies need to include a new 
discipline-urgent medicine! 

Intensive medical aid using cellular-sorptional method of detoxication 

N. P. Subbota, A.N. Veligotsky, Yu. N. Lebedeva Institute for Problems of 
Cryobiology & Cryomedicine of the National Academy of Sciences of the 
Ukraine, State Medical University, Kharkov, Ukraine 

Objectives: To detoxicate an organism since 1983 we have used biological 
sorbents: isolated from liver and spleen of human or animal cells or tissue 
fragments. 

Methods: Cellular dialysis (164 dialyses) in patients with an acute hepatic 
insufficiency poisoning by hepatotropic poisons: CC14, dichloethane, mush- 
rooms - were conducted using "artificial kidney" apparatus, by means of ar- 
teriovenous shunt, formed at forearm with disposable dialyzers. Hepato- 
cytes suspension was poured into dializing circuit of dialyzer at 5-10 mg of 
cells per i kg of patients weight. Dialysis was performed during 1-2 hrs. 

168 patients with purulent-septic states were treated as for hemoperfusion 
through prepared sorptional column: 40.0 ml of hemosorbent and 30.0 ml of 
fragmented spleen or hepatocytes suspension with the help of roller pump 
with the rate of 80-120 ml/min, during 90-120 min. Average volume of he- 
moperfusion made 3.51. 

Conclusions: In all cases we used both native and cryopreserved bioma- 
terial. Analysis of the dynamics of clinical, biochemical, scintigraphic and 
US-investigastions allows to conclude that application of cellular-sorptional 
method of detoxication enable to prolong life and reduce lethal outcome in 
some severe category of patients with endotoxicosis. 

1ATE EPILEPSY AFTER STEREOTACTIC RADIOSLFRGERY IN CERE = 

BRALARTERIO-VENOUS MALFORMATION (A.V.M.) 

B. REGI, F. CONSONNI, M. RIGANTI and M. MONTOLIVO 

M.D. lflten~ive Care Unit,lst.Neurologieo "C.Besta",Mila~ 

no ( i t a l y )  

~tereotactiCradiosurgery,coneeptually,is an attractive 

alternative to microsurg~eal removal of selected eereb= 

ral AVHhecause it is associated with a very low short- 

time risks of conventional resection~ 

A 49 y.o,fe~alewas admitted at our institution in post 

ictal state with airway obstruction. Ten months before 

she was treated by gamma knife surgery guided wis ste 

reotactic angiography for a small AVM of the corpus cal 

losum. 

After infusion of diazepam (0.2mg/kg),thiopentone (4mg/ 

kg) and vecuronium (lmg/kg),patient was intubated and 

mechanical ventilation was adjusted to mantain normoca= 

pnia. 

CT scan showed left parieto-occipital hypodensity with 

brain swelling. 

After admission in Neurological ICU,dexamethasone (24mg/ 

k g / d i e ) , m a n n i t o l  (0 .Smg/kg)  and d i p h e n y l y d a n t o i n  (20mg/ 
k g / d i e )  were  a d m i n i s t r e d .  Two hours  l a t e r  n e u r o l o g i c a l  
s t a t u s  o f  the  p a t i e n ~  was normal  and she  was e x t u b a t e d .  
The r i s k s  o f  s t e r e o t a c t i e  radiosnKgeTy a r e  r e l a t e d  to :  
hemorrhgge dur ing  the  l a t e n c y  i n t e r v a l ; t r a n s i e n t  r a d i a =  
t i o n  e f f e c t s ; p e r m a n e n t  r a d i a t i o ~ e i n d u c e d  c o m p l i c a t i o n s ;  
r a d i a t i o n  induced n e o p l a s i a .  
No epilepsy is reported in pts with AVM and no seizure 

before radiosurgery. 

In c0nclusion, epilepsy can Be a posmib~e delayed eompli 
c~t~n, ~fe~r rgdi0surgery for cerebral AVM. 
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SERUM POTASSIUM IN PATIENTS WITH ACUTE 
MYOCARDIAL INFARCTION UNDERGOING PRIMARY PTCA 
M.Kunert, R.Sorgenicht, K.Emmerich,I.Krakau, 
LJ.Ulbricht, H.Probst, HG01ker 
Med.Clinc B (Dept.of Cardiology) / Heart Center of 
Wuppertal / University Witten - Herdecke,Germany 

Serum potassium deficiency is a frequently reported finding 
in the time course of acute myocardial infarction (AMI). 
If this is also correct for patients with AMI undergoing primary 
percutaneous transluminal coronary angioplasty (PTCA) is 
unknown.For that reason we analysed in 20 patients 
(14 m.,6 f.,61 + 10 y.) serum potassium concentrations on 
ad ,mission and directly after PTCA.The reference intervall for 
potassium in our clinical laboratory is 3,5 - 5,0 mmol/l. 

Results (mean values + standar error) 

Potassium before after 
(n=20) PTCA PTCA 

mmolll 4,22 3,97 
+0,38 +0,31 

range (n) (n) 

<3,5 1 3 
3,5-4,0 4 5 
4,0-4,5 13 11 
4.5-5,0 2 1 

Although more than 90 % of the patients with AMI 
undergoing PTCA showed normal potassium serum 
concentrations on admission a measurable decrease of 
potassium could be found in 65 % of patients (13120) after 
PTCA.Therefore for the majority of patients with AMI 
potassium supplementation prior to PTCA can be justified 
to avoid electrolyte disturbances as a possible trigger 
factor for cardiac arrhythmias in the setting 
of AMI and acute reperfusion due to primary PTCA. 

TIME COURSE OF SERUM ENZYMES IN PATIENTS 
WITH ACUTE MYOCARDIAL INFARCTION 
UNDERGOING PRIMARY PTCA 
R.Sor,qenicht,M.Ku nert, K. Emmerich,I. Kraka u, 
LJ UIbricht, H. Probst, H.G01ker 

Med.Clinic B (Dept.of Cardiology), Heart Center of 
Wuppertal / University Witten-Herdecke / Germany 

Objective : To evaluate the time course of changes in serum 
enzymes in patients with acute myocardial infarction (AMI) 
undergoing primary PTCA. 
Methods : In 65 patients (49 m.,16 f.,60 + 10 y.) with proven 
AMI undergoing primary PTCA serum enzymes (creatine 
phosphokinase =CK, CK-MB isoenzyme =CK-MB,aspartate- 
aminotransferase =AST and lactic dehydrogenase =LDH; 
Boehringer, FRG) were analysed before PTCA on admission, 
directly after PTCA and at 12,24 and 48 hours after PTCA. 
All patients had a complete opening of the occluded coronary 
artery after PTCA (TIMI Flow III). 

Results 
before after 12 h 24 h 48 h 
PTCA PTCA 

Serum 
enzymes 
(*Reference 

intervall) 
CK 47 355 671 440 216 U/I 
(*<80 U/I) +20 +337 _+419 +288 +303 
CK-MB / 36 63 34 16 U/I 
(*<5 U/I) +25 _+.35 4-18, +_10 

AST 13 38 85 67 37 U/I 
(*<22 U/I) + 8 +31 _+54 +38 +20 
LDH 171 242 474 534 464 U/I 
(*<240 U/I) 4- 36 +112 +265 _+254 +197 

Conclusion : Complete coronary artery reperfusion by 
primary PTCA leads to much earlier peaking and decrease 
of all heart enzymes -especially the LDH- than usually told in 
literature.This has important consequences for the patient 
management and allows a shorter duration of stay in the 
intensive care unit. 

OUR EXPERIENCE WITH PERITONEAL LAVAGE'~'AS 
DIAGNOSTIC APPROACH IN ABDOMINAL INJURES 

Z.Milogevi6, S.Se~en, *S.Srdi6, K.gar6ev 
Clinic for abdominal and endocrine surgery, Institute for surgery; 
*Clinic for cardiology, Institute for cardiovascular diseases; School 
for medicine Novi Sad, University of Novi Sad, Yugoslavia 

Objectives: Diagnostic procedures are very important in t h e  
management of abdominal injures in trauma. The aim of this paper 
is to present our experience with peritoneal lavage as diagnostic 
procedure in abdominal injury. 

Methods: We analyzed patients to whom peritoneal lavage was 
applied in the Surgical Emergency from 1st of January 1991 till 
31st of December 1994. 

Results; in this four years period there were 250 abdominal 
injures. There were 110 blunt injures. Among them in 43 patients 
peritoneal lavage was applied. Results were positive in 28 patients 
and negative in 11 patients. False positive finding were in 2 
patients and false negative in two patients. In patients with positive 
lavage there were more than 90,000/mm3 red blood cells, more 
than 1,000/mm3 white blood cells and the level of amylase was up 
to 8 U/I. The gall, urine and stool were positive as well. In patients 
with negative lavage there were less than 40,000/mm3 red blood 
cells, less than 500/mm3 white blood ceils and amylase were 
negative. 

Conclusion: Peritoneal lavage is useful and important diagnostic 
procedure in the management of abdominal injures in trauma. 

OUR EXPERIENCE WITH URGENT SURGICAL 
MANAGEMENT OF THE ACUTE GASTRIC AND 
DUODENAL BLEEDING 

S.Se6en MD, Z.Milo~evi6 MD, *S.Srdi6 MD, K.Sar6ev MD. 
Clinic for abdominal and endocrine surgery, Institute for surgery; 
*Clinic for cardiology, Institute for cardiovascular diseases; School 
for medicine Novi Sad, University of Novi Sad, Yugoslavia 

Objectives: Acute gastric and duodenal bleeding are very common 
complication of gastric and duodenal ulcer. The aim of this paper 
is to present efficiency of our surgical management of these acute 
conditions. 
Methods: In this paper results of surgical management of patients 
with acute gastric and duodenal bleeding, treated in our Clinic 
from the 1st of January 1991 till 31st of December 1994, are 
presented. 
Results: Among 92 operated patients there were 31 females 
(33.70%) and 61 males (66.30%). There were 52 patients (56.53%) 
with gastric bleeding and 40 patients (43.47%) with duodenal 
bleeding. Bleeding from gastric ulcer were treated with the 
following methods: excision of ulcer with suture in 23 patients 
(44.24%), ulcer suture in 12 patients (23.07%), Billroth I in 9 
patients (17.31%) and Billroth II in 8 patients (15.38%). Heinecke- 
Mikulicz-Weinberger pyloroplastica was the most frequently used 
in the treatment of the duodenal ulcer bleeding. Bilateral truncal 
vagotomy was done in 34 patients (85%), duodenotomy with ulcer 
suture was done in three patients (7.5%) and three patients 
underwent Billroth II operation. We had three complications - 
duodenal dehiscence in pyloroplasty. There were no lethal 
complications. 
Conclusions: Based on our own experience we conclude that acute 
bleeding from gastric and duodenal ulcer can be safely managed 
with urgent and modern operative techniques. 



CPK-MB AND CARDIAC OUTPUT (CO) IN PROSPECTIVE 
EVALUATION 0FMIOCARDIAL CONTUSION 

Authors: M.Ze~evid: 0.Jeremid; 0.~0sid; N.AndOelid; 
G.Petr0vid. 

Dept. of Anaesthesiology. Emergency Center of Serbia, 
Belgrade, SRJ 

0b0ectives and methods: Cardiac contusion was evaluated 
by serial determination of CPK-MB fraction and CO using 
non-invasive Doppler technique in 60 patients with 
blunt trauma of the chest. 
Results: Miooardial contusion was diagnosed in 34(57%) 
patients, while in 26 (43%) it appeared unaffected. 
CPK-MB of 3% and more in comparison to total CPKwas 
6.4+4,2% in 34 patients, and 1,9+0,6% in 26 pts 
(p<0.01).C0 of 5.8+1.17 L/min in patients with cardiac 
contusion, measured 16 hrs after admission at the 
latest, was significantly lower than in group of 26 
patients with CO of 4.8+0.86 L/min (p<0.01). 
ConClusions: CO values were significantly lower in 
patients with cardiac contusion and correlated with 
pathological values of CPK-MB fraction. 
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INFLUENCE OF PLASMOPHORESIS ON BIOGENE AMINES 
IN PATIENTS WITH OBSTRUCTIVE JAUNDICE 

O. Kulyk, MD, Y. Petryshyn, MD, phD, O. Zayachkivsky, MD, 
phD, O. Mysakovets, PhD, O. Antoniv, I. Karpiv, MD, PhD. 
Dept. of Phisiology, Medical Institution, Lviv, UKRAINE. 

objectives: Extracorporal plasmophoresis (PPh) was imple- 
mented by non-stop method in 28 patients with obstruc- 
tive jaundice. 
Methods: Changes of serotonin (S) and histamine (N) in 
arterial (Ab) and venous (Vb) blood were investigated 
before and after one-time session of PPh. S and H in 
blood serum were determined with fluoremetric method. 
Results: Before PPh the average S contents in Ab and Vb 
did not differ. After one-time PPh session S in the 
blood outflowing lungs was 23 % lower than in the blood 
inflowing. 24 hours after extracorporal detoxication 
implemented the indices kept the same level. Similar 
dynamics after PPh was observed in H. Before the session 
H contens was equal both in the blood inflowing and in 
the blood outflowing lunge. After PPh H contents in Ab 
was 18 % lower compared to the Vb and did not change for 
24 hours. 
Conclusions: Dynamics of changes of biogene amines shows 
that under the influence of PPh there takes place not 
only mechanical removal of their surpluses together with 
plasm, but there sharply grows inactivating role of 
lungs towards BA substances, which is confirmed by re- 
duction of their concentration in the blood outflowing 
lungs. This effect is probably connected with the 
"deplasmation" of the lung cellular elements. Simulta- 
neously lungs' cells are freed not only from plasm but 
from toxic adsorbents on their surface. As a result the 
lung cells activate absorption of the surplus number of 
amines from the vessel channel. It is not excluded that 
S inactivation is due to growing activity of 
monoaminooxidase resulting in deminishing of intoxica- 
tion. 

Acute pulmonary embolism: thrombolytic therapy or pulmonary embolec- 
tomy? 

I.Lodiena MD, PhD, S.Shevchenko MD, PPhD., Medical University, Khar- 
kov, Ukraine 

Objectives: Pulmonary embolism (PE) remains a challenging problem for di- 
agnosis and management for the emergency physician. The aim of this work 
is to identify the best treatment for massive pulmonary thromboembolism. 

Methods: During recent 5 years 150 patients with symptomatic acute se- 
rious PE were reffered to our observations. Selective pulmonary arteriogra- 
phy confirmed this diagnosis in all cases. 4 (2.7 %) underwent urgent sur- 
gery, of them 2 (1.33 %) with cardiogenic shock and 2 (1.33 %) with massive 
pulmonary embolism. 146 patients (97.3 %) underwent thrombolytic ther- 
apy. 

Results: In the patients who received thrombolytic therapy successful re- 
sults were achieved in 133 cases (91.1%), in 13 (8.9 %) patients subsequent 
pulmonary embolectomy was performed. Mortality rate was 2 (1.36 %) in 
the patients who underwent pulmonary embolectomy after unsuccessful 
thrombolytic therapy and 4 (100 %) in the patients with cardiogenic shock 
and massive PE. Lower extremity deep venous thrombosis caused PE in 
89 % patients. PE mortality rate is repoted to be 4 %, but all patients with 
cardiogenic shock and massive PE died. This very high mortality rate relat- 
ed to the clinical status of the patients whose condition became worse de- 
spite intensive treatment. 

Conclusions: The results of this study show that in most cases thromboly- 
tic therapy is an effective rapid method of treating PE. However, surgical 
treatment is preferable when the patients reveal adverse effects to drug ther- 
apy, when medical therapy is unsuccessful or when the patients are seriously 
ill with reccurent cardiac arrest. High-quality pulmonary angiography re- 
mains the most accurate and reliable means of diagnosing PE. 

SERL~ THYROID }D~dOhE IEVELS IN TRAIM~IZED CRITICAL ILL PATIENTS 

AS A PREDICTOR OF MORTALITY 

Kahveei ~F~ Tuneel E, Ert[irk E, ~Jzcan B, Kutlay O, Ima~lu $. 

Dept.of .Anesthesiology & Reanimation and Endocrinology University 

of Uluda~ School of Medicine, Bursa-~TRKEY 

This prospective study was conducted to investigate the serum 

thyroid hormone levels in traumatized critical ill patients. 

Serum thyroid stimulating hormene(TSH),total thyroxine(Tr4),free 

thyroxine(FT4),total tri-iodothyronine(Tr3),free tri-iodothyronine 

(Ff3) levels were measured within 24 hr.of intensive care unit 

admission(first day) in 17 multiple tratmmtized male patients(Injury 

Severity Score higher than 17). In fifth day the same hormone 

levels were repeated. TSH,ET4,FT4,Tr3 and FT3 levels were determined 

by radioimmueoassay(RIA). The levels of 'I~SH,XT4,Fr4,ET3 and FT3 in 

survivors and nonsurvivors were compared with first and fifth 

days(Table). In conclusion, we are convinced that there was a high 

correlation between low ser~n thyroid hormone levels and mortality, 

serum thyroid hormone levels are prognostic value in traumatized 
critical ill patients. 

Table: Serum Thyroid Hormone levels (Mean + SD) 

Hormone levels 

TSa mU/L 

"~ TT4 nmel/L 

FT4 pmelfL 

TT3 nmol/L 

Fr3 pmol/L 

TSH mU/L 

Tf4 mmol/L 

Ff4 pmol/L 

ET3 r~ol/L 

Ff3 pmol/L 

First day Fifth day p Value 

0.67_+0.43 i. 14+0.25 < 0.02 

55.3 +24.92 73.65+24.8 < 0.01 

8.2_+4.61 10.38_+3.2 < 0.05 

0.65~+0.39 1.21+0.5 < 0.02 

1.56~1.26 2.28_+1.3 < 0.02 

0.75_+0.93 0.88_+0.91 nonsignificant 

60.0+_16.6 45.13~21.0 < 0.02 

8.3+2.1 6.41_+4.23 < 0.05 

0.79--+0.34 0.78+0.49 nonsignificant 

2.75_+1.17 1.36_+1.4 < 0.05 
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EFFECT OF GLUCAGON ON HEMODYNAMICSAND 
METABOLISM IN HYPOVOLEMIC SHOCK 

N.N Mikhailova, S.V. Vasiliev, VD.  Slepushkin 

Branch Institute of General Reanimatology, Novokuznetsk, Russia 

OBJECTIVES: Glucagon improves myokardium contractility, intensifies 
kidney blood flow, stops bronchospasm (1), these were the reasons of 
investigating its effect on hemodynamics and metabolism in 
hypovolemic shock expermentally and in clinic. 
METHODS : In experiments on white rats with traumatic shock 
glucagon (Novo Nordisk) was injected intraperitoneally in dose 20 
rocg/kg. Patients with hypovolemic shock (trauma, hemorrage) were 
injected glucagon intravenously in dose 1 mg on the background of 
infusion therapy. 
RESULTS : Glucagon hightened recovery indexes of glucose in rats 
and patients with shock, whereas in groups without glucagon 
hyperglycemia developed. 
Rats with glucagon injection had double times urea content than the 
norm ( 10,5+1,5 mmol& norm - 4,9+0,3 mmol/I ), whereas rats without 
glucagon had urea content 30,3 +1,8 mmol/1 ( p < 0,001 ). Osmolarity 
of blood plasma in rats having glucagon injections was 301,5 + 2,9 
mosm/kg H20, without the drug - 317,0 + 3,5 mosm/kg H20 ( p < 
0,01), LDH actiVity - 27,7 + 2.9 and 51,0 + 9,6 ( p < 0,01) mcmol cec- 
1 accordingly. Lethality in the group of rats without glucagon was 70% 
/n=50/, with glucagon - 0 (n = 70 ). 
In patients with hypovolemic shock in 15 minutes after glucagon 
administration stroke volume increased to 71% (SV), miocardium 
contractility - to 70% (MC), peripheral resistance of vessels ( VR ) 
decreased to 10%. In 1-1,5 hrs SV increased to 100%, MC-  to 126%, 
PVR - decreased to 116%. 
CONCLUSION : The study provides the evidence that glucagon has 
an anti-shock effect, improves hemodynamics and metabolism 
indexes in cases of hypovolemic shock. 
REFERENCE : Picazo J. Glucagon in Acute Medicine : 
Pharmacological, Clinical and Therapeutic Implications (Norwell, 
Mass:Kluwer Publishing,1993 ), 172 p. 

USlI~ OF ISOLATED FEP^TOCr IH ACUTE 
C0N~EX ~ OF t~P^TIC FAIIJJI~ 

u (1),I.Alecsandrova NO (1),KHttin (t), 

N, Vasina (t),N.Sebbota HPH (2). 
Dept; of Acute endotoxicosis, N.V. S~lifosov- 

slay S c i e n t i f i c  Research I n s t i t u t e  o f  Ermergency 
l teal th  Care, Boscow, lk'ussia (I}. I n s t i t u t e  f o r  Prob- 
lems o f  Cryobiology and CrYouledicine o f  the  Na- 
t i o n a l  Academy o f  Sciences  o f  the  f / m a i n e ,  Kl'k3r- 
Key,  [ 7 m a i n e  (2) ,  

ObJectives: The Investigation of isolated hepato- 
cytes using's efficacy in patients with acute h e -  
p a t i c  f a i  lln-e. 
Methods: Nat ive and c r iocons rved  a l l o -  and xeno- 
!mmatocztes  fixed on semi;ermeable ~mbr~s 
were used. 
Results: The Artificial supporting system with 
isolated hepatocTtes as metabolic ~its was. aP- 
Plied i n  85 p a t i e n t s .  During t l ~  treatmen~ with 
t h i s  cYtotherapz an improvement of clinic state 
and biochemical  rates were observed even Inthe 
first 8 we~s. For instance, the kncreasing of 
glutamin acid's level In blood up to normal value 
and decreasing of ammontes - concentration from 
I9~26 mmol/l down to 89#15 mol/l were discove- 
red. ~ae diminution of ence,%halo;athy was noted 
too. General lethality waS' equa l  37 z, there of 
2 i  Z conce rned  a c u t e  h e p a t i c  f a i l u r e  ( / k ~ ) .  
Conclusions: The using of sum~rting hepa t i c  sYs- 
tem is able to cope the ~nenomenon of ~I~. 

TREATMENT OF SEVERE FORMS OF FAT EMBOLISM IN 
MULTIPLY INJURIED PATIENTS 

N.Mironov, MD, G.Nazarenko: MD, O.Malakhov,MDr 
K.Riabtsev, MD, S.Malguinov, MD 
Dept. of Anesth. & IC, Central Institute of 
Traumatology and Orthopaedics, Moscow: Russia 

Objectives: Fat embolism (EE) is an important 
and insufficiently studied problem of the 
intensive care medicine. FE is clinically 
diagnosed in 25% and morphologically in 80-90% 
of the victims with severe multiple skeletal 
injury that is accompanied by the shock. 
Methods: During the last 5 years 27 patients 
with the cerebropulmonary form of FE were 
treated in the ICU. The prognosis of the 
probability of FE development was done using 
the computer system "CITe-PROGNOSIS" in which 
the TRISS-method, dynamic and statistical prog- 
nosis of the injury outcome~ and the values of 
the most severe injury in points were realized. 
The treatment consisted of the surgical stabi- 
lization of the fractures with the authors' 
design of the rod apparatus in the acute peri- 
od, long-term mechanical ventilation with PEEP 
via tracheostomy, complex fluid therapy using 
perfluorochemical emulsions (PE), and electro- 
chemically active solution of Na hypochlorite 
(SNH) via the central vein. 
Results: The treatment of 27 patients with FE 
gave a good result that was manifested by the 
complete regression of psychoneurologic and 
respiratory disorders. 
Conclusions~Taking into account the prognostic 
data~ it is necessary to provide early complex 
of intensive care to the polytraumatized pa- 
tients. It includes the surgical stabilization 
of fractures, fluid therapy using PE and SNH~ 
early long-term mechanical ventilation. 

The Necessity of the best Early Infusion of Nitroglycerin in the Pathts with 
Myocardial Infarction. 

Dr. Alexandr E. Poladko, Station of Medical Aid. Kiev Ukraine. 

Objectives: The reason of investigation is to prove the necessity of beginning 
of the intravenous infusion of Nitroglycerin before the hospitalisation. 

Methods: From January I to June 30 1994 protocols of treatment myocar- 
dial infarction patients in Kiev Medical Aid Station. 

Results: The results of treatment are better if infusion began early or pro- 
longed during hospitalisation. 

Conclusions: There were 30 patients with acute myocardial infarction 
treated before hospital by the cardiological groups. 

100 patients were treated with the early infusion of Nitroglycerin and 200 
without. 

The results of treatment were: in the group with infusion: 
Mortality in the first hours 5 % 
The full disappear of pain 90 % 

In the group without infusions 
Mortality in the first hours 8 % 
The full disappear of pain 82 % 
That's why our opinion is that infusion of N. is necessary in the treatment 

of the patients with myocardial infarction from the first minutes of illness. 



About Sublingvalis Application of Prazosin Hydrochloride in the practice of 
Rescue Groups. 

Dr. G e n n a d y  D. Kyrzhner ,  Sta t ion of Medica l  Aid,  Kiev, Ukra ine .  

Object: Looking  for  safe medica t ion  which is good  for  the t r ea tmen t  of Ar-  
terial Hype r t ens ion  and  is s imple for  use. 

We inspected the  effect  of  Prazosin  in the  condi t ions  of  the  cail dur ing  the  
year.  

Method: We used  1 mg Prazosin  tablets  sub l ingua and  measu red  b lood 
pressure  4 ones dur ing 2 hours.  The pa rame te r s  were  reg is t ra ted  in protocol .  

Result." O n e  h u n d r e d  pa t ients  took  pa r t  in invest igat ion.  The middle  age of 
pat ients  was 69. The  reason of hyper tens ion  was not  t aken  into cons idera-  
tion. In two hours  af ter  beginning  of the t r ea tmen t  we caught  the rel iable 
lowering of  b lood  pressure  in 90 % of  patients.  

The genera l  condi t ion  of pat ients  b e c a m e  be t te r  in 10-15 min. 
It was  only one  accident  of compl ica t ion  dur ing  the t r ea tmen t  - the or tho-  

static hypoter~sion, 
Conclusion: Prazos in  hydroch lo r ide  in the dose 1 mg sub l ingua is safe and  

simple for  use in the u rgen t  situations. 
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EXUDATIVE MAGNESIUM LOSSES AFTER MAJOR 
BURNS: A CUE TO THE HYPOMAGNESEMIA 
MM. Berqer MD 1, C. Rothen MD 2,0. Cavadini 3, R. Chiol6ro MD 1 
1Surgical ICU & Burns Centre, CHUV, 1011-Lausanne 2 Nutrimed AG, 4031 Basel, 3 Nestl~ 
Research Centre, NESTEC SA, 1000- Lausanne 26 Switzerland. 

Objectives: Hypomagnesemia is frequently observed in severely 
burned patients during the early period after injury. Increased 
urinary excretion is insufficient to explain the magnitude of the 
magnesium (Mg) depletion. The possibility of exudative 
cutaneous Mg losses has been proposed, but not yet 
demonstrated. The study aimed at measuring the Mg content of 
the cutaneous exudates and urine during the first week after 
major burns. 
Methods: 16 patients, aged 34_+9 years (mean _+ SD), and burnt 

37_+11% of body surface, were studied from day 1 (D1) to D20. 
Serum samples were collected at DO, serum and urine from D1 
to D7, and on DIO, D15, D20. Cutaneous exudates were 
extracted from the textiles surrounding the patients, collected 
over 24h periods from D1 to D7, using bidistilled acidified 
water. Mg supplements (8.2 to 123 mmol/24h) were prescribed 
from D1 to DIO according to the severity of hypoMg (serum Mg 
< 0.7 mmol/I). 
Results: Mg serum levels decreased below reference ranges in 

12 patients between D1 and D4, and normalised thereafter 
during supplementation. Urinary Mg excretion was increased in 
11 patients, mean excretion being 4.8_+1.3 mmol/24h until D20. 
Mean daily Mg cutaneous losses, were 16 mmol/24h, i.e. 112 
mmo; in 7 days. Large inter- & intra-patient variability: the daily 
exudative losses ranged from 0 to 83 mmol/24h. 
Conclusions: The mean daily Mg cutaneous losses after burns 

were larger than the urinary losses, and equivalent to the 
recommended intakes for Mg; the addition of the exudative and 
urinary losses largely explained the increased Mg requirements 
after burns. 

Some Results of the 23-years use of endocardial temporary pacemakers in 
the practice of cardiological brigades of Kiev. Medical Aid Station. 

Dr. A l e x a n d e r  E .Po ladko ,  Dr. G e n n a d y  D.Kyrzhner ,  Stat ion of Medica l  
Aid. Kiev, U k r a i n e  

The protective effect of Cl-inhibitor on thermal trauma: first results from 
an animal study 
Kirschfink M?, Radke A), Mottaghy K3, Goldmann Ch), Hettieh R.? 1 
From the Departments of IPlastic Surgery and 2Physiology, RWTH Aachen, 
and the 3Institute of Immunology, University of Heidelberg 

Complex immunologic alterations occur following thermal injury. The activation 
and consumption of the complement and dotting systems are suggested to play an 
important role in the development of the capillary leak syndrome, tn burned 
patients, a generalized inflammatory reaction as well as the impairment of the 
host defense are considered to be the major reasons for complications, such as 
sepsis and multiple organ failure. In a pig model we investigated a possible 
protective effect of Cl-inhibitor (Berinert, Behring). Before conducting the animal 
experiments the human Cl-inhibitor concentrate was analyzed for its inhibitory 
capacity on purified pig Cls and its pharmacoldnetic behaviour in pigs 
(T1/2,ID50). Pigs received anesthesia and analgesia and arterial, venous and 
pulmonary (Swan Ganz) katheters were placed into the carotis and jugular veins. 
The pigs were scalded for 25 seconds with 75~ hot water to achieve a 30% TBS 
partial-thickness burn. Blood samples were taken prior and after surgery as well 
as 15, 45 minutes, 4, 8, 12 and every further 12 hours after thermal trauma. Two 
control groups (each n=6) included animals which were either scalded or not 
scalded and treated only by resuscitation of Ringers Lactat solution. Besides 
various parameters blood samples were analyzed for Complement. The pigs (n=4) 
received C 1-inhibitor concentrate at an initial dose of 100 U/kg body weight either 
immediately or 12 hours after thermal trauma (n-2), followed by three further 
applications (of reduced amounts) every 12 hours. The clinical outcome as 
indicated by vital parameters and as well as demonstrated by reduced edema and 
inflammatory tissue destruction suggested a protective effect of Cl-inhibitor. 
Complement analysis revealed a faster recovery of the alternative and classical 
pathway activities in Cl-inhibitor treated pigs as compared to the control group 
but only if the regulator was given immediately after thermal trauma. From these 
results a protective function of C 1 -inhibitor on thermal trauma can be assumed. 
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TUMOR NECROSIS FACTOR ALPHA AND INTERLEUKIN-6 IN 
MULTIPLE INJURED OR NOT INJURED CRITICALLY ILL PATIENTS 

2ivn}2 P., Oern) V.*, ~.abka L.*, Pali~ka V., ~'ivna H.* 
Inst. of Clin. Biochem., *DEN. of Anesth. and Critical Care, Charles 
University, Faculty of Medicine, Hradec Krfilov6, Czech Republic 

Objectives: The aim of study was to characterise the pattern of 
secretion of interleukin-6 (IL-6) and tumor necrosis factor alpha (TNF 
alpha) in multiply injured or not injured critically ill patients and to 
relate these results to their outcome. 
Methods: Blood samples of 12 multiply injured (7 survivers - MIS, 5 
nonsuwivors - MIN) and 11 not injured critically ill patients (6 
suwivors - NIS, 5 nonsurvivors - NIN) were drawn at O, 4, 8, 12, 24 
and 48 hours after admission to intensive care unit. Cytokine levels 
were measured using enzyme-linked immunosorbent assays 
(ELISA). 
Results: The selected results are presented as mean and SEM 
concentrations of TNF a~pha and IL-8 (pg/ml). Statistical significance 
* p< 0.05. 
Hrs after admission 0 12 24 

TNF (MIS) 3,2 (1.7) 2.8 (1 9) 4.3 (2.0) 
TNF (MIN) 179 (7.2)* 13.2 (4.8)* 17.6 (5.5)* 

TNF (NIS) 13.5 (2.2) 11.5 (2.5) 12.5 (4.2) 
TNF (NIN) 9.3 (0.8) 8.7 (2.7) 12.9 (3.0) 

IL-8 (MIS) 177 (58) 95 (51) 75 (45) 
IL-6 (MIN) 238 (73) 148 (46) 154 (57) 

IL-6 (NIS) 156 (81) 88 (54) 65 (39) 
IL-6 (NIN) 117 (68) 150 (76) 157 (04) 
Conclusions: This data suggest TNF alpha is a better prognostic 
marker in patients with multiple injury, than in critically ill patients 
without injury. IL-6 is not significantly higher in nonsurvivors of both 
groups. 

NITRIC OXIDE METABOL1TES PLASMA LEVELS ARE INCREASED IN 
BURNED PATIENTS. 

J.C. Preiser, P. Reper, D. Vlasselaer, B. Vray, G Metz, H. Zhang, A. 
Vanderkelen, and J.L. Vincent. 
Departments of Critical Care, Queen Astrid Military Hospital and Erasme 
University Hospital; Department of Immunology, Faculty of Medicine, Free 
University, Brussels, Belgium. 

Sepsis is associated with an increased production of nitric oxide (NO), as reflec- 
ted by a rise in plasma levels of nitrites (NO2) and nitrates (NO3). Severe bum 
injury is associated with similar symptoms of inflammation like hypotension, 
high cardiac output low vascular resistance and increased vascular permeability 
so that an increased NO production may be involved. 
The present study included 16 patients admitted to the Intensive Care Unit of the 
Burn Center of Brussels (age 35:1-18 years; burned surfaee area 374-19 %), and 
6 control (non-septic) patients hospitalized in the neurological rehabilitation unit 
of the Erasme Hospital (age 64 4-18 years). The patients in both groups were fed 
enterally with 30 to 40 kcal/kg/day of a standard solution. In the burn group, 
daring the study period, 6 patients were mechanically ventilated, 4 required va- 
sopressor (dopamine) therapy, and 5 received antibiotics; 13 patients were di- 
scharged alive from the intensive care unit, and no patient died during the study 
period. 
Plasma was sampled for NO2/NO3 determinations (Griess reaction) daily from 
day 1 to day 5 ( n = l l )  or to discharge (day 3, n=2;  day 4, n=3) in the burn 
group, and once the control group. 
In the burn group, NO2/NO3 levels were elevated at day 1 (70_+ 12 #moles/I), 
reached a maximal value on day 2 (874-26 p.moles/l) and progressively de- 
creased to day 5 (fig). These values were higher than in the control group 
(5.6:t:7.6 #moles/l, all differences p<0.01).  However, no correlation was 
found between the plasma NO2/NO3 levels and the age of the patient or the total 

burned surface area; burned patients who became infected tended to have higher 
plasma NO2/NO3 levels than those who did not (177 + 131 vs 83 4-48 #moles/I, 
NS). 
The present study indicates that burn 120 NOa/Noa (llmol**/L) 
injury is associated with increasedloo] [ _ _  ] ~ 
NO2/NO3 plasma levels, which are ao 

so  
consistent with an enhanced NO pro- 4o 
duction, ao 

o _.x._ 
1 2 a 4 5 CONI"ROL 

TIME POST BURN INJURY (nAYs )  GROUP 

INFLUENCE OF URAPIDIL ON CEREBROSPINAL FLUID PRESSURE IN 
HUMANS WITH UNCOMPROMISED INTRACRANIAL COMPLIANCE 
H6rmann C, MD, Schalow S, MD, Luz G, MD AND Benzer A, MD. 
Clinic for Anesthesia and General Intensiv Care Medicine, University of 
Innsbruck, Anichstrage 35, 6020 Innsbruck 

Obiectives:Urapidil has been recommanded for therapy of hypotension in 
neurosurgical patients, because it was found not to increase intracranial pressure 
in patients with compromised intracranial dynamics (1). In contrast several 
authors reported an increase of ICP after urapidil administration in patients with 
head injury (2). Our study was designed to determin the influence of urapidil on 
mean lumbar cerebrospinal fluid pressure (CSFP) in awake humans with 
uncompromised intracranial compliance. 
Methods: After approval by the local University Ethics Comittee, six volunteers 
(ASA 1, 4 male, 2 female) were studied in the lateral decubitusposition with the 
vertebral column positioned horizontally. A 25 gauge needle was inserted into the 
lumbar subarachnoid space at level L3/L4 and connected to a trancducer 
(MX860| Medex Inc.) for CSFP measurements. The volunteers were advised to 
keep respiratory rate and ETCO2 constant. After a resting period of 10 minutes 
basline measurements were performed including CSFP, CVP, MAP, HR, 
ETCO2 (Cardiocap 2| Datex). Then the volunteers were given urapidil 
0.2mg/kg over a period of 1 minute. 5 minutes later measurements were repeated. 
Results: Statistics: Wilcoxon signed rank test, p<0.05 significant; Values: 
mean_+SD, SI = mmHg. 

T i m e  C S F P  M A P  C P P  C V P  ETCO2 
baseline 7+1 88+7 81+1 0_+1 35_+2 
+ 5min 10-2_1" 74_+5* 64_+5* -3_+1" 35_+2 
CSFP: cerebrospinal fluid pressure, CPP: mean cerebral perfusion pressure. 

Conclusions: During normoventilation urapidil leads to a decrease in MAP 
parallel by an increase in CSFP and therefore in ICP, most likley mediated by an 
autoregulatory dilatation of cerebral vessels. If this cerebrovascular response is 
suppressed by hyperventilation, no increase in ICP is found despite a uredipil 
induced drop in MAP (2). After longterm hyperventilation cerebralbloodflow is 
normalized. This might be the reason why the drop in bloodpressure following 
urapidil administration again led to an increase in ICP (3). 
References: 1.) Anger C, Van Aken H, Feldhaus P et al. (1988) Permeation of 
blood-brain barrier by urapidiland its influence on intracranial pressure in man in 
the presence of compromised intracranial dynamics. J. Hypertension 6:63-64 
2.) Singbartl G, Metzger G (1990) Urapidil-induced increase of the intracranial 
pressure in head trauma patients. Intensiv Care Med t6:272-274 

E L E V A T E D  P L A S M A  D ( - ) - L A C T A T E  A S S O C I A T E D  W I T H  
I N T E S T I N A L  I N J U R Y  IN A R A T  I S C H E M 1 A - R E P E R F U S I O N  
M O D E L  
Y M  Yao, S. Bahrami. G. Leichtfried, A Schiesser, H. Redl. and G Schlag. 
Ludwig Boltzmann Institute for Exp, and Clin. Tranmatology, A-1200 
Viemla_ Austria 

Background and objectives: The intestine is one of the most sensitive tissues 
to ischemia-reperfusion injury. Reperfusion of the intestine is often associated 
with increase in mucosal permeability and ulceration. D(-)-Iactate is produced 
by indigenous bacteria found in the gastrointestinal tract and mammals do not 
possess the enzyme systems to rapidly metabolize it. The present study was 
designed to determine the kinetics of plasma D(-)-Iactate alteration in rats 
Paused by acute intestinal ischemia-reperfusion injury. 
Methods: Following the anesthesia, the superior mesentcric artery (SMA) was 
exposed and it was occluded by a micro-bulldog clamp applied at its origin 
from the aorta. After 75 min o f  occlusion, the arterial clamp was removed and 
the supply area of  the SMA was allowed to be reperfused ( 6 h). Plasma D(-)- 
lactate levels were measured by an enzymatic spectrophotometric assay. The 
endotoxin content of  plasma sample was assayed by the limulus amebocyte 
lysate test with a kinetic modification of the test kit procedure. 
Results: Intestinal ischemia for 75 min resulted in a significant increase in 
D(-)-lactate levels within the portal vein as compared to sham-operated 
animals. Plasma D(-)-lactate levels had a tendency to further increase after 
reperfusion up to 6 h. It was showed that significant elevation of  endotoxin 
concentrations in portal vein was alread~r detected at the end of 75-min 
ischemia, reaching peak at 0.5 h post-reperfusion and decreasing gradually 
throughout the study period. At the end of  ischemia, marked mncosaI 
damaged such as edema, hemorrhage and necrosis was observed. There was 
evidence of injury to ti, e muscuIaris propria together with diffuse mucosal 
damage and destruction following reperfusion, particular at 6 h post- 
reperfusion. In addition, penetration of bacteria was commonly found in the 
intestinal wall at various time points following ischemia/reperfusion injury. 
Conclusions: These data suggest that acute intestinal ischemia is associated 
with permeability change of mucosal barrier resulting in increased plasma 
D(-)qactate, which is also remarkably influenced by subsequent reperfusion. 
Plasma D(-)-lactate may be a useful marker of intestinal injury following both 
ischemia and reperfusion insult. 



EVALUATIO/~ OF TWO METHODS OF INTRACRANIAL PRESSURE 
MONITORING. 
P~rez Mfirquez M, Marruecos L, Betbes~ AJ, Ballrs ], Rialp (3, Bak E, Molet J, Net 
A. Servei de Medicina htonsiva. Universitat Autbuoma de Barcelona. Barcelona. 

Objective: to assess the clinical usefulness of two methods of intracranial pressatre 
(ICP) monitoring: intraparonquimatous recording (ICPc) and epidural recording 
(ICPe), versus intraventricular ICP (ICPv) as a gold standard. 

Methods: We prospectively studied 13 patients with severe head injury (Glasgow 
Coma Score < 8) admitted to our ICU between Fobmaly 1990 and December 1993. 
ICPv was monitored in all pativrats by means of a multipzffolated catheter connected 
to a water coinnm. Six of 13 patients were additionally ICPc monitored by a fiber 
optic transducer (Comma 420r~), and seven of 13 patients were ICPe monitored by a 
couplvd fluid system (PlastimedR). ICPc was placed homolatetal to the focal, lesion m 
two cases and contralateral in three; ICPe was placed homolateral to the focal lesiou 
in two cases and contralateral in three. All three systems were calibrated at the ear 
level. Stali~cs: correlation coefficient and lineal regression were done between ICPe 
and ICPv, and between ICPe and ICPv with the hourly p~rs of values obtained dttting 
assistontial period. 

Results: Of the six ICPc - ICPv studied pa~onts, we observed a correlation coef~cieut 
r = 0.84 (P < 0.001) with a regres~on line y = 0.75 + 0.93x. Four of ~hx lCPc - ICPv 
patients had r > 0.85 when correlaliou eoet~dent was obtained indixddually. Of the 
seven ICPe - ]CPv studied patients, we observed a cortelafiau ooeffioiont r = 0.47 (P 
< 0.001) with a regression line y = 7.2 + 0.43x. Corralalmu eoetfieiont was Inwer 
than 0.5 in all seven patients. Corrdation eoelfieients for levals of ICPv > 20 man Hg, 
> 25 mm Hg and > 30 tuna Hg with ICPe showed r = 0.89, r = 0.91 and r = 0.97 
respectively; and with ICPe r = 0.25, r = 0.13 and r = 0.09. The obtained values did 
not change during the study. 

ConclusDns: In our study ICPe was considered a good type of ICP monitoring. /CPe 
signiticantly infravalorates ICP values. We observed a good correlatinn between ICPc 
and ICPv values in patients with high inttacramal presanre. 
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ANALGESIC EFFECT OF MIDAZOLAM ON EXTREME VISCERAL 
PAIN IN PREHOSPITAL EMERGENCY MEDICINE 

C. K0ppel, G. Fahr0n, H. Lufft, A. Kr0ger, C. ThiJrk 
Dept. of Nephrology and Medical Intensive Care, Virchow-Klinikum, 
Humboldt-Universitat, D-13353 Berlin, Germany 

Objective: Midazolam is a benzodiazepine agonist widely used for 
sedation in emergency medicine. Few studies in animals and humans 
point to a direct analgesic effect of midazolam probably mediated by 
spinal antinociceptive receptors and/or peripheral benzodiazepine 
receptors (1,2). In our experience in the Berlin Emergency Medical 
System (unpublished results) with anecdotal cases of extreme chest pain 
due to binge drinking but no evidence of acute myocardial infarction or 
extreme abdominal pain due to peritonitis, acute intermittent porphyria, 
Peutz-Jeghers syndrome or testicular torsion, we found that small doses 
of midazolam (2 - 5 mg i.v.) were much more effective in relieving pain 
than repeated administration of high doses of buprenorphine or mor- 
phine, which may be associated with a considerable respiratory 
depressant effect. The dose of midazolam required for pain relief in 
these patients is non-narcotic and allowed further communication on the 
character and localization of' the residual pain, which might be very 
important for the further diagnostic procedure. 
Patients: Ten patients with abdominal pain due to acute gastrointestinal 
bleeding, suspected pancreatitis, suspected acute porphyria, and chest 
pain with no evidence of acute myocardial infarction received first-line 
midazolam i.v. at an initial dose of 1 mg and were asked how it affected 
the intensity and character of pain. 
Results: At the chosen dose of midazolam (2-8 mg), all patients were 
responsive to detailed questioning on basic orientation, the character, 
intensity and localization of the pain, and medical history. None of the 
patients required an additional opiate. All patients stated that the pain 
was tolerable after midazolam alone. 
Conclusion: Our preliminary clinical observations suggest that low-dose 
midazolam might be an alternative to opiates in extreme pain of 
presumably visceral odgin. 

1) Coulthard P, Rood IP, Anaesth Prog 40:35 - 37 (1993) 
2) Goodchild CS, Noble J, Br J Clin Pharmacol 23:279 -285 (1987) 

I N F L U E N C E  OF P R E 1 N J U R Y  P A T H O L O G Y  IN T H E  
O U T C O M E  O F  S E V E R E L Y  H E A D  I N J U R E D  E L D E R L Y  
P A T I E N T S .  
I .Bal tas*,  E .Ziogas ,  V.Tsiora ,  N.Gerogianni ,  D.Riggos .  
*Neurosurg ica l  Clinic, "G.Papanico laou"  Hospi ta l ,  
I .C .U.  "G.Papan ico laou"  Hospital ,  Thessaloniki ,  G R E E C E .  

Object ives :  I t  is k n o w n  that severe  head  injury in elderly patients 
is associa ted  wi th  h igher  morta l i ty  than in y o u n g e r  patients.  I t  
r e m a i n s  h o w e v e r  to be  clarified whe ther  the pre in jury  pa tho logy  
w h i c h  is f requent  a m o n g  these patients,  affects the ou tcome.  
Methods:  In  an a t tempt  to invest igate  this hypothesis ,  79 pat ients  
aged  o v e r  60 years  suffer ing f rom head injury,  w i th  G l a s g o w  
C o m a  Scale  (GCS)  o f  8 or  less, w e r e  studied re t rospect ively.  
T w e n t y - s i x  patients (32 .9%)  had pre injury  pa thology  i.e. diabetes  
mell i tus ,  arterial  hypertension,  hear t  failure, a lcohol ism,  
Park inson ' s  disease etc. (group A )  and fifty-three (67 .1%)  did not  
(g roup  B).  The  fol lowing data  were  recorded:  mor ta l i ty  in the  
I .C.U. ,  durat ion o f  hospitalisation, incidence o f  infect ive  
compl ica t ions  and  neurologic  status at d ischarge.  
Results:  Groups  w e r e  comparab le  in t e rms  o f  m e a n  G C S  (6.57 vs.  
6 .56)  and m e d i a n  age  (67.5 vs.  67). The  incidence o f  bra in  
pa tho logy  in the two groups was  the fol lowing:  Epidural  
h a e m a t o m a  7 .69% vs. 11.32%, acute subdural!  h a e m a t o m a  30 .7% 
vs.  30 .19%,  intracerebral  h a e m a t o m a  19.23% vs.  5 .66%,  
subarachno id  h a e m o r r h a g e  38 .46% vs.  39 .62%,  diffuse 
h a e m o r r h a g e  11.54% vs.  13.21%, contusion 26 .92% vs.  49 .06% 
and non-v is ib le  pa thology  (normal  CT)  3 .85% vs.  1.89%. 
Uni la tera l  pupi la ry  dilatation was  found to be  15.38% in g roup  A 
and 18,87% in group B. The  mor ta l i ty  dur ing hospital isat ion in the 
I .C .U.  w a s  a lmos t  the same:  50% iu g roup  A and 4 7 . 2 %  in g roup  
B patients.  H o w e v e r ,  group A patients had s ignif icant ly  m o r e  
infect ive  complicat ions ,  required longer  hospital isat ion and had  
lower  G C S  at discharge.  
Conclusions:  The  results s h o w  that the existence o f  pre in jury  
pa tho logy  does not  s eem to affect  the  shor t - te rm o u t c o m e  o f  
e lder ly  patients w i th  seve re  head injury. I t  has  h o w e v e r  an  impac t  
on  morb id i t y  and perhaps  long- te rm survival  o f  these  patients.  

IMPORTANCE OF ICP-MONITORING IN PATIENT8 WITH SEVERE HEAD 
INJURY IN T I E  ICU OF A LEVEL 1 TRAUMA CENTER 

d. Deneke. G. F~schie, A. Prause*, d.V. Waning, K.H. Jungbluth 

D~artment of Trauma and Reconstructive Surgery, 
Department of Anaestheslology* 
University Hospital of Hamburg 

INTRODUCTION 

The assessment of clinical development in Intensive care patients with severe 
head Injury still remains a problem. To optimize the monitoring of Intracraniel 
prassure (ICP) we rautlr~dly implant an eplduml measuring device in our ho- 
spital. The aim of this study was to prove the correlation of the ICP-values 
with CT findings and clinical development. 

PATIENTS AND METI,IOD~ 

During a 12 month period (1993 - 9r the ICP was monitored in 23 p~,tients 
(14 male, 9 female) with severe head Injury by an eplclural measuring device 
(Epldyn~/$plegelberg| The mean age was 36.9 years (4 - 83). The Glas- 
gow Coma Scale at admission was 6.9 (3 - 15). In all cases the device was 
placed wfihln the first 10 hours after admission. The tCP was compared with 
physical examination, radioidglcal or Intraoperatlve findings and cUnlca! outco- 
me. 

RESULTS 

The average time of measuring was 7.2 days (1 - 19). The traatment depen- 
ded on the !CP values recorded. Rising ICP-valuea ~ed to radlologlcal c0ntra!s 
by CT-scan. In 1 case an Intracranlai hemorrhage was detected and drained. 
The overall survival rate was 78.3 %. 113 showed a complete resolutl0n, in ot- 
her 33.3 % psychological residuals like decreased mentatlon, In 17.4 % sen- 
somotorlc residuals like cerebral nerve dysfunction and aphasia, and 11.1% 
of the Injured remained In a comatous status. In 87 % of our cases the mea- 
sured values correlated with clinical course and management. 

In 2 cases (8.6 %) we observed a displacement of the ICP-pevice. There was 
no ICP induced Infecllon. 

CONCLUSION 

Assessment of the ICP by apidural measurement Is the only direct and minb 
real Invaslve method of monitoring the ICP with a low rate of comp!tcattons. It 
is a helpful parameter for the clinical management of the severely head Inju- 
red patient which may help to detect complications like hemorrhage e~riler 
and to estimate the outcome. Furthermore it may help to rsduce the necessity 
and number of CT-~canS. 
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ACUTE RENAL FAILURE IN TRAUMATIZED PATIENTS 

G. Vivino, M.L. Moro*, F. Cottini, S. Corradini, B. Bottari and M. Antonelli 
Istituto di Anestesiologia e Rianimazione, Universit& ,,La Sapienza", 
Rome, ITALY 
* Istituto Superiore di Sanit& - Servizio di Epidemiologia e Biostatistica, 
Rome, ITALY 
Objectives: Acute renal failure (ARF) can be a severe complication of 
trauma. The current incidence of post-traumatic ARF is associated with 
high mortality 1. Identification of risk factors and prevention of this 
complication could improve the outcome of trauma patients. 
Methods: One hundred fifty three consecutive trauma patients (age 37.6 _+ 
19.6, Injury Severity Score 28.3 +10.9) admitted to ICU were studied. 
Incidence of ARF was 31.4 % (48/153). ARF was defined as persisteat 
plasma creatinine >2mg/dl with or without oligoanuria 2. ARF was defined 
as early when occurring within the first 96 hours (EARF) and late when the 
onset was after the first four days (LARF). 
Results: EARF occurred in 31 patients while LARF developed in 17 
patients. Age, ISS, and incidence of rhabdomyolysis and acute respiratory 
failure were not different in the two groups. An higher incidence of Multiple 
Organ Failure (MOF) and sepsis (76.6% for both) were observed in LARF 
group, when compared to EARF (25% and 23% respectively). Abdominal 
trauma was more frequent in EARF group (32% Vs 18%). The GS for 
EARF and LARF were respectively 8_+4.4 and 9_+4.15 while in the group 
who not developed ARF (NARF) the GS was 10.5• 
Conclusions: GS score difference seems suggestive and can be that an 
abnormal cerebral activity (hipofisary hormones?) may play a crucial role 
on onset of ARF in these patients. Moreover the frequency of Acute 
respiratory failure in the group of ARF was higher (91.7 versus 64.5) than 
NARF group. The early ipoxia in the early phase of trauma, then, may be 
another crucial point for development organ failure. 
These are preliminary data. A more exact statistical analysis must be 
perform to have definitive conclusions. 

1 Mc Goldrick M.D.(1991) 'Acute renal failure in the injured'in Capan LM 
at All.' Thrama anaesth, and Int. Care 

2 Menasna(1988) 'Acquired renal insufficiency in critically ill patients' 
JTrauma, 

ACTIVE COMPRESSION - DECOMPRESSION CARDIOPULMONARY 
RESUSCITATION (ACD-CPR) VERSUS STANDARD MANUAL 
CARDIOPULMONARY RESUSCITATION (S-CPR) 
Vet E., Sofianos E., Nalbanti V., Netsika Ch., Boutlis D. 
National Centre Of Emergency Medicine (EKAB) - Centre of Emergency Medicine 
in Thessaloniki (EKAB-2) 

Obiectives 
To compare the Active Compression-Decompression Cardiopulmonary Resuscitation 
(ACD-CPR) with the Standard Cardiopulmonary Resuscitation (S-CPR) in out of 
hospital cardiac arrest patients. 
Method 
Is a controlled, randomized study. Two groups of patients with cardiac arrest out of 
the hospitalwere formed. Group I, (ACD-CPR) and group II (S-CPR). For the ACD- 
CPR groupweusedthecardiopumpdeviceofAmbulnternational. Asfortherest, 
the ERC (1992) algorithms for ACLS were followed. The Utstein Style (for out of 
hospitat cardiac errest) was used for listing and evaluating all cases of the study. The 
CPR was contucted by the crew and the doctors of our Mobile Intensive Care Units 
(MICU). 
Results 
We studied 146 consequitive patients (75 in group I) and (71 in .group II). 
Demographics pre-CPR characteristics (e.g. ECG form of cardiac arrest) and 
procedures (eg  Bystanders or second tiers crew CPR, defibrillation, drugs) were 
quite similar for both groups. The mean arrival time of MICU was 9min. In Group I 
we recorded R.O.S.C. (Return of Spontaneous Circulation) 17,5%, death 73%, 
continuation of CPR efforts 9,5%. While in group II, 21%, 69%, and 9,9% respectively 
(recorded percentage until the admission to the hospital). No significant difference 
was found in anyofthe short term outcome parameters. No complications related to 
the ACD-CPR technique, were noted. 
Conclusion 
Not any significant difference between the two methods was proven (from this small 
evaluated sample). The results of previous clinical studies are controversial(I). More 
sophisticated studies proved the superiority, in a certain number of parameters (e.g 
pressures, flow, etc) of the new technique although there are many difficulties for 
establishing clinical results. In the pre-hospital setting that is related to many 
parameters (speed of the intervention, effectiveness of bystanders CPR, education 
ofparamedics, etc.)the evaluation is even harder. The superiority ofthe ACD-CPR 
can be proven when it is performed in almost 0 times Increased number of studied 
patients as w~ll as improvement of the technique could lead us to more established 
results. 

Reference 
1) Lurie K. : Active Compression Decompression CPR : a progress report 

Resuscitation, 28:1994, 115-122 

A STUDY OF EFFICACY AND TOLERANCE OF 
PIPERACILLIN/TAZOBACTAM IN THE TREATMENT OF 
CRITICAL BURNED PATIENTS IN INTENSIVE CARE, 

F.Len~uas HD..F. Mariscal MD., B. Galv~n MD, 
R. Herruzo MPH, M. S~nchez MD., MJ. Silva MD. 
and P, Vega MD. 
Intensive C a r e  Unit. Dept. Epidemiology, 
Rehabilitation Service. Hospital La Paz. 
Madrid. Spain. 

Ob_tectives: We evaluated the effectiveness oT 
Plperacillin/Tazobactam only or in 
combination to Teicoplanin-Vancomycin, ~or 
the treatment o~ episodes of sepsis. 
Methods:25 burned patients were included, t8 
males and 7 females with an average age of 
39 years and average burned size.-of 8&6  X oT 
body surface area and a mean abreviated 
Burn Score Index (ABSI) was 6,7 at inclusion. 
Results; Teicoplanin or Vancomycin= 
Piperacillin/Tazobactam combination therapy 
was well tolerated. No serious toxicity or 
side effects were noted, The causative 
pa,thogens were representative usually 
isolated in Critical Burn Units. 
Conclusions:Combinations therapy with 
Piperaclllln/Tazobactam and a n t i - 
staphyloococic antibibtic agent appears safe 
and effective for the treatment of episodes 
of sepsis in burn injuries. Pseudomona 
aeruginosa infections was erradicated in 60 X 
of the burned patients hospitalized in ICUs, 
and a mortality index was 20 Z,. 

REDUCTION OF INFECTIOUS EPISODES WITH TRACE ELEMENT 
SUPPLEMENTS AFTER MAJOR BURNS- A randomized trial. 
MM. Berger MD 1, F. Spertini MD 2, V. Menoud 2, C. Schindler 3, L. 
Wiesner MD 4 A. Shenkin PhD 5, R. Chiol~ro MD 1. 1Surgical ]C[J & 
Burns Centre, 2 Immunology & Allergy, 3 Pharmacy,4 Plastic & Reconstructive Surgery, 
Centre Hospitalier Universitaire Vaudois, CH - 1011 Lausanne, Switzerland, 5Clinical 
Chemistry, Royal Liverpool University Hospital, UK- Liverpool. 

Objectives; Infectious morbidity is the major cause of mortality after burn 
injury, and is due to multiple factors. Trace elements (TE), which are involved 
in both humeral and cellular immunity, exhibit severely altered status after 
burns. TE supplementation has been shown to be associated with increased 
leukocyte counts and shortened hospital stay. The trial aimed at studying the 
immune responses in severely burnt patients receiving normal TE supplies or 
early large supplements. 
Methods: 12 patients, aged 40_+16 yrs (mean_+SD), with burns covering 
49+18 % of body surface were studied from day 1 (D1) to D30 post-injury, 
were randomised in 2 groups (G): G1- control receiving recommended TE 
supplies + placebo; G2 - receiving in addition large supplements of Cu, Se 
and Zn from D1 to D8. Enteral nutrition was started within 12 hours of injury 
in all patients. Immunological parameters: peripheral leukocyte counts, 
proliferation of mononuclear cells to mitogens, cell surface molecule 
expression, and neutrophil chemotaxis at D10 and D20. Infectious episodes 
and micro-organisms were monitored until D30. 
Results: The patients' characteristics were similar G1 & G2. The total 
leukocyte counts were higher in G2 between D10 and D20, due to increased 
neutrophils (significant from D13 to D15). Total CD3+ and CDlg+ cells did 
not differ, whereas CD14+ (monocytes) were significantly increased at D20. 
Proliferation to mitogens was significantly depressed in all patients. 
Chimiotactism was not altered. The number of infectious episodes was 
significantly decreased in G2 with a mean of 2.0_+ 0.9 infections during the 
first 30 days versus 3.3_+ 0.8 in the control group (p < 0.03). 
Conclusions: The large TE supplements for 8 days was associated with a 
significant decrease of the number of infectious episodes. Supplementation 
was associated with increases in total leukocyte, monoeyte and neutrophit 
numbers. Further studies are required to determine the precise mechanism 
underlying the improved immune defences. 



LOCAL ADSORPTION IN THE TREATMENT OF SEVERE BURNS 

E.V.Eretskaya MPH, S.I.Vovianko MD 
R.E.Kavetsky Institute of Experimental Pathology, Oncology and 
Radiobiology, Kiev, Ukraine 

Objectives: Evaluate the efficiency of local adsorption (LA) with the use of 
carbon adsorbents in case of severe burns in expertment and clinic. 

Methods: Experimental studies on LA were performed on a model of 20% 
body surface area IIIb-IV burn in 335 rats. A burn eschar was excised on 
the 3rd day after burn, the wounds were dressed with the gauze bandages 
(control) or with adsorptive dressings (LA), dressings were regularly 
changed. Clinical investigations were carried out in the course treatment of 
78 patients with severe thermal and radiation Ilia-IV burn. In the 
dynamics of bum disease some indices of proteometabolism and 
intoyacation criteria were evaluated. 

Results: The experiments have demonstrated that the application of LA 
after early excision of a burn eschar exerts a pronounced normalizing effect 
on a protein electrophoregram and the activity of proteases and their 
inhibitors in burned tissues preserving vitality. Thus, by the 14th day after 
burn infliction the activity of cathepsin D in injm'ed muscles is 6 times 
lower under an adsorptive dressing than under a gauze bandage (control) 
(p<0,05), the activity of trypsin-like proteases is 1.5 - 3.4 times lower and 
the antitryptie activity does not differ significantly from the normal level. 
The cytotoxicity of extracts of burned tissues after the adsorptive dressing 
application fn vivo and adsorption in vitro is 25-35% and 7-20%, 
respectively, of the toxicity of control extracts. A similar normalizing effect 
of LA is oK~rved for  an  intact muscular tissue and blood serum. The 
dectron-spin-resonance studies have demonstrated that LA allows to 
normalize antitoxic activity of liver and functional activity of kidneys. The 
application of LA in the treatment of patients with severe burns have been 
shown to localize a region of irreversible tissue changes, accelerate rejection 
of a burn eschar, attenuate an endogenous intoxication level and, as a 
result, shorten the time for  grafting of a burn wound and accelerate wound 
heating. 

Conclusions: Proceeding from the obtained results, we can consider LA as 
an effective method of localization of a region of irreversible tissue changes 
as well as of correction of local and general metabolism failures and 
overcoming burn autointoxication during burn disease. 
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IMPLICATIONS OF VERY EARLY JUGULAR BULB OXIMETRY DATA FOR THE 
EMERGENCY MANAGEMENT OF SEVERE HEAD INJURY. 
C De Deyne, T Vandekerckhove*, J. Decruyenaere, B. Vaganee, 
V Vandewalle*, F Colardyn 
Depts of Intensive Care and Neurosurgery*-University Hospital Gent- Belgium. 

Jugular bulb oximetry is the first bedside available cerebral monitoring technique 
providing an estimation of the adequacy of cerebral perfusion. Its routine use in all 
patients suffering from severe head injury admitted to our IC unit enabled an 
extensive analysis of all very early cerebral perfusion data in order to evaluate the 
incidence of abnormal SjO~ data (and their possible causes) in this very eady 
period after traumatic insult and to search for possible implications as to the 
emergency management. These very early data were defined as the first 6 hours 
ICU data and ICU admission had to occur within 12h of traumatic insult. Over the 
last 2 years, 150 pts with severe head injury (GCS<8) were monitored by jugular 
bulb oximetry, starting immediately after their arrival at the ICU (mean of 4.8h 
after trauma, range between 2-9h). in a total of 85 pts (=56.6%), jugular bulb 
desaturatiens (<55%) were noticed during this early 6h period. In 24 pts (=16%), 
jugular bulb saturations higher than 75% were observed, whereas 41 pts 
(=27.4%) revealed no abnormal SjO 2 data (55-75%) during these first 6h. 
Concerning the periods with too low jugular bulb saturations (n:85), we found the 
following correlation ; in 49 pts (=57.6%) cerebral perfusion pressure (CPP) was 
below 70 mmNg, in 36 pts (=42.3%) PaCO~ was below 30 mmHg and finally in 6 
pts (=7%) we found primary intracranial hypertension. For the high jugular satura- 
tions (n:24) we found a primary intracraniaf hypertension in f0  pts (=41%), and a 
PaCe 2 level above 40 mmHg in 6 pts (=25%). In all patients we could restore 
jugular bulb saturation within normal range (55-75%) with the correct!on of the 
presumed causative factor. 
We can conclude that ultra early jugular bulb saturation data revealed a high 
incidence of abnormal values, with a predominance of jugular bulb desaturations, 
confirming once again the high incidence of disturbed and too low cerebral perfu- 
sion within the first hours after severe head injury. These jugular bulb desaturati- 
ons were especially correlated to systemic causes, as a too low CPP (caused in 
the vast majority by primary MAP insufficiency, and not by intracranial hyper- 
tension) and hyperventilation were the 2 major causes of the desaturation periods. 
As jugular bulb desaturatione are known to be significantly correlated to a worse 
neurological outcome after severe head injury, one might improve outcome by an 
emergency management avoiding these possible causes of jugular desaturation. 
Therefore, extreme attention should be paid to the maintenance of an adequate 
mean arterial blood pressure (above 90 mmHg?) even duhng the few time spent 
at the emergency department. One should be as attentive to the maintenance of 
normoventilation during this very early period of admission and hyperventilation 
without any knowledge of ICP or SjO2 should be abandonned. 

USE OF INDOMETHACINE FOR THE TREATMENT OF INTRACRANIAL 
HYPERTENSION IN SEVERE HEAD INJURY. 
C. De Deyne, T. Vandekerckhove*, J. Decruyenaere, W. Van Biesen, 
N. Vermeire*, F. Colardyn 
Depts of intensive Care and Neurosurgery*-University Hospital Gent-Belgium 

Recently, indomethacine has been proposed for the treatment of therapy refrac- 
tory intracranial hypertension in pts suffedng from severe head injury (1). Indome- 
thacine, a cyclo-oxygenase inhibitor, gives rise to a significant fall in cerebral 
blood flow by inducing cerebral vasoconstriction. Therefore, its use could result in 
a drastic lowering of the intraeranial pressure (;CP) in pts suffering from intra- 
cranial hypertension secondary to cerebral hyperaemia and in whom the use of 
other cerebral vasoconstrictive drugs (barbiturates or hyperventilation) appears 
insufficient to control ICP. 
For the last 18 months, we included the use of indomethacine in our therapeutic 
flow chart for severe head injury management. Pts revealing intracranial hyper- 
tension (ICP>20 mmHg) and cerebral hyperaemia (SjO~>75%) and in whom ICP 
was not efficiently controlled by the combined use of hyperventilation and barbi- 
turates were given indomethacine in a trial to control ICP. 
A total of 98 head injured pts received treatment for intracranial hypertension over 
the last 18 months. Six of them met the criteria set for the administration of indo- 
methacine. In 2 pts, no decrease in ICP or in SJO 2 was observed and both pts 
died due to therapy refractory intracranial hypertension. In the other 4 pts, a 
significant fall in ICP and in SjO 2 was observed shortly after indomethacine admi- 
nistration. In 2 pts we observed a catastrophic fall of SjO= even below 55%, 
indicating an extreme cerebral vasoconstriction with the possible risk of inducing 
cerebral ischaemia. 
In one of the 4 pts, ICP remained under control without further administration of 
indomethadne, but he died 3 days later in multiple organ failure. The other 3 pts, 
needed multiple indomethacine administrations (for 1 pt even during 4 consecu- 
tive days) to finally control ICP. In all 3 pts, ICP was finally controlled, but only 1 
pt survived. Both other pts died from systemic causes (multiple organ failure in 1 
pt, massive gut infarction in the other tat, possibly due to the systemic vasocon- 
sttictive effects of the indomethacine administration). 
In conclusion, indornethacine might have a role in the treatment of intraoranial 
hypertension, especially when caused by cerebral hyperaemia. We observed 
however a poor final outcome and a threatening high incidence of systemic 
events (multiple organ failure, gut infarction) in those pts receiving indomethacine 
for ICP control. Therefore, indomethacine in the treatment of intracranial hyper- 
tension should be reevaluated in controlled study settings, before its routine use 
can be considered. 

( f)  Jensen K, Ohrstrom J, Cold GE, Astrup J. Acta Neurechir Wien 1991;108(3- 
4):116-121. 

IMPLEMENTATION OF JUGULAR BULB OXIMETRY IN THE MANAGEMENT 
OF INTRACRANIAL HYPERTENSION. 
C. De Deyne, T. Vaodekerekhove*, J. Decruyenaere, E Hoste, T. Mpiana*, 
F Colardyn. 
Depts of Intensive Care and Neurosurgery* - University Hospital Gent - Belgium. 

Untill recently, intracranial hypertension (ICH) in pts suffering from severe head 
injury was managed in a staircase approach, with CSF drainage as first thera- 
peutic step, mannitol as second step, hyperventilation as third step, and finally, 
barbiturates as the last rescue step for therapy refractory ICH. This staircase 
approach for the treatment of tCH was only guided by the intracraniat pressure, 
and not by other parameters such as e.g. the actual state of cerebral perfusion of 
the concerned pt. Jugular bulb oximetry provides us with the first, bedside and 
continuous available, estimation of cerebral perfueion. Its implementation in a 
rigourous flow chart, based on as well ICP- as jugular bulb oximetry-data might 
result in an altered strategy for ICH management. 
We adopted a '~ugular bulb saturation (SjO~)-guided approach" for ICH mana- 
gement in 86 consecutive pts, suffering from severe head injury (GCS<8). We 
maintained CSF drainage as first therapeutic step, but the decision for the second 
step was guided by SjO2 information. Pts revealing ICH and SjO=values above 
75%, were treated with hyperventilation, and did not receive mannitol. If ICH 
persisted, barbiturates were added as a third step. On the other hand, pts with 
ICH and SjO= vales less than 75%, received mannitol administration as second 
step. Hyperventilation and/or barbiturates were only added if ICH persisted and if 
no cerebral hypoperfusion was discerned (SJO=>55%). Our objectives were to 
prospectively analyze this new therapeuticstrategy, as compared to the formerly 
used staircase approach of ICH. 
We managed 86 pts with ICH, with an overall mortality of 13.7% due to therapy 
refractory ICH. All pts received standard primary care with head elevation, full 
sedation and normovenfilation. Fer 16 pts, CSF drainage alone was sufficient to 
control ICE Of the remaining 70 pts, 38 pts received mannitol and 32 pts were 
hyperventilated as second approach. In the third line, 14 pts were managed with 
barbiturates, 12 with mannitol and 10 pts with hyperventilation. Finally, barbitu- 
rates were used as the final rescue in 14 pts. These results reveal a less frequent 
use of mannitol as only 50 pts received mannitol, compared to the 70 pts that 
would have received mannitol using the former staircase approach. Hyperventila- 
lien was used much earlier in the treatment course, as 32 Lots were already hyper- 
ventilated in the second line approach, were this was formerly exclusively reser- 
ved for the third line approach. Finally, also barbiturates were used much eadier 
(14 pts received barbiturates as third approach). 
We may therefore conclude to a important change in the management of ICH, 
induced by a SjO2-guided flowchart. However, future studies will have to elucidate 
if this new strategy for the intensive care management of severe head injury will 
also result in an improved outcome. 
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BRAIN TISSUE OXYGEN TENSION AND CEREBRAL BLOOD FLOW 

AFTER TRAUMgiTIC BRAIN INJTJRy 

!A.  Torossian, MD, 2R. Bauer, MD, 2B. Walter, MD, iW. 

Mei~ner, MD, 2U. Zwiener, MD, PhD and IK. Reinhart, MD 
iclinic of Anesthesiology and Intensive Care Medicine, 
2Institute Of PathophysioIogy, University of Jena, Germany 

ObSectives: In a first series of experimental brain injury we 
investigated the course of brain PO2, ICP and cerebral blood 
flow after traumatic brain injury (TBI), whilst accordingly 
there are very few data available and the mechanisms leading 
to secondary brain damage are poorly understood. 
Methods: In 6 piglets (14 days old, 3,3-5 kg) of either sex 
we produced a moderate brain injury (1,5 arm., 20 msec.) 
using a lateral fluid percussion {FP) device. Complete 

measurements were made before and 5 min. after brain trauma 
and after 3, 5 and 24 hours including blood gases, cardiac 
output (htermodilution), heart rate, EEG, laser doppler flow 
probe (LDF} and ICP values (Camino), brain temp., pO 2 by a 
clake type oxygen electrode (Licox) and coloured microspheres 
for regional blood flow. 
Results: Immediately after the trauma a typical "Cushing"- 
response to the ICP peak up to 130 mm Hg being highly 
significant (before mean i0 mm Hg, range 4-12 mm Hg) could be 
observed: mean arterial blood pressure rose from appr. 85 mm 

Hg to ii0 mm Hg for 3-5 min. In two animals this was followed 
by an ischemic period lasting 15 min. Accordingly ICP values 

gradually returned to starting measures within 3 hours; in 
the ischemic animals they remained at a level of about 30 mm 
Hg.- No secondary increase of ICP could be observed, once ICP 
dropped to starting values within 24 hours. Cerebral blood 
flow (LDF) fell from mean values being i00 before trauma to 

appr. zero and recovered to around 50. Brain pO 2 started at 
mean values of 20 mm Hg (range 15-30 mm Hg) and fell to 

around zero depending upon the severity of the ischemic 
reaction. On average values of 15 mm Hg were reached over the 
time course. 
Conclusions: With our FP trauma model we can reproduce the 
well known "Cushing"-response after brain injury; secondary 
ICP elevations cannot be achieved, although local edema is 

observed. Direct brain pO 2 measurement seems to be a very 
sensitive variable for detection of cerebral ischemia and 
anticipates eventually following ICP elevations by far. 

THE INFLUENCE OF PREEXISTING DISEASE IN OUTCOME OF 
PULMONARY ASPIRATION 

S,Traoaras. V. Sgountzos, P. Agouridakis, M Eforakopoulou, E. Ioannidou. 
Intensive Care Unit (tCU) of "KAT" Hospital, Athens, Greece 

Ob!e=ives: The reported mortality rate after pulmonary aspiration is variable 
in several series. The purpose of this study was to find out the influence of 
preexisting disease or situation on morbidity and mortality of Intensive Care 
Unit (ICU) patients with pulmonary aspiration. 
Methods: Patients who were treated in ICU and had pulmonary aspiration, 
were studied, Entrance's criteria in the study, all of them obliged, were: 1) 
Suction of gastric contents from trachea during intubation, 2) Presense of a 
predisposing factor, e.g. coma. 8) Recent hypoxaemia or new infiltrates in x- 
ray. Preexisting disease was recorded and correlated with complications 
and outcome. Patients with Glasgow coma Scale 3, because of cerebral 
injury, and patients who died within 3 days from cause other than aspiration, 
were excluded from the study. Method of statistical analysis: Chi-square test, 
Results: One hundred forty five patients were studied. The trauma patients 
were 96 and the non trauma patients 49. From the trauma patients, 77 had 
cerebral injury and 19 were polytreumatized without cerebral damage. From 
the non trauma patients, 13 had malignant neoplasms, 14 neurological 
diseases in terminal stage, 7 old age, 10 drug overdose, and 5 several 
diseases. Eighty seven from 96 trauma patients (91%) and 45 from 49 non 
trauma patients (92%) manifested several complications (pneumonia, ARDS, 
etc), so there was no statistical difference in complications' frequency 
between the 2 groups (p>0,1). The severity of complications was also 
proportional in the 2 groups. Eighteen deaths were recorded in the trauma 
patients (mortality 19%). Only 7 deaths correlated directly or indirectly with 
the aspiration (7%). In non trauma patients, 32 deaths were recorded (71%). 
Twelve deaths were recorded in 13 patients with neoplasms, 12 deaths in 14 
patients with neurological diseases, 6 deaths in 7 aged patients, 1 death in 
10 drug overdose patients, and 1 death in 5 patients with several diseases, 
The mortality difference in trauma and non trauma patients was statistically 
significant (p< 0,001). In patients with drug overdose the mortality was 
significantly lower from the other non trauma patients and the difference 
was statistically significant (p<0,001). 
Conclusion: The preexisting disease or situation plays a major role in the 
outcome of the patients with pulmonary aspiration. The mortality of patients 
with aspiration seems to be caused by severe preexisting situations rather, 
that lead to death, than from the pulmonary aspiration per se, which may be a 
final happening in a predetermined course. 

COMPARATIVE STUDY OF FLUCONAZOLE AND AMFOTERICIN-B IN 
TREATMENT OF FUNGAL INFECTIONS IN SEVERE TRAUMA PATIENTS 
E. Ioannidou, S. Tragares. P. Botsis, P. Agouridakis, V. Sgountzos. 
Intensive Care Unit (ICU) of "KAT" Hospital, Athens, Greece. 

Obiectives; The purpose of this study was to compare fluconazole and 
amfotericin-B in the treatment of fungal infections in severe trauma patients. 
MethodS: Thirty five severe trauma patients who were treated in Intensive 
Care Unit (ICU), were studied prospectively. They all developed fungal 
infections, prooved with blood positive cultures and at least one of the 
following: fever, positive urine or bronchial secretions cultures, infiltrates in x- 
rays. The patients were separated randomly in 2 groups. The patients of 
group A (15 patients) received fluconazole 200 rag/day for 15 days. and the 
patients of group 8 (20 patients) amfotericin-B 50 rag/day for also 15 days. 
Compaiison's criteria were the clinical responce to treatment (fever etc), the 
fungal elimination (blood and other cultures), the relapses of the disease, the 
side effects of drug, and the outcome of the patients. As method of statistical 
analysis was used the Chi-square test. 
Results: Nine patients from 15 of the group A (60%), and 18 from 20 of the 
group B (90%), presented remission of fever (patients of group B had better 
clinical responce than patients of group A, and the difference was statistically 
significant, p<0,05). All the patients before treatment had positive for fungi 
blood cultures. After 10 days of treatment, 3 patients of group A and none of 
group B had positive cultures. Eight patients (from 13 who had positive 
cultures of bronchial secretions before treatment) of group A. and 5 (from 17) 
of group 8. had positive cuttures of bronchial secretions after 10 days of 
treatment, so positive bronchial secretions were fewer in group B than in 
group A, but this difference wasn't statistically significant, (p<0,1 and p>0,05): 
Ten patients (from 12) of group A and 7 patients (from 16) of group B had 
positive urine cultures, after 10 days of treatment (positive urine cultures 
were fewer in group B than in group A and this difference was statistically 
significant. (p<0,05). Two patients of group A and none of group B had a 
relapse of fungal disease. In group A, no side effects were obsePced, while 
in group B were observed only minor side effects (small increase of serum 
creatinine in 2 patients, chills and fever during infusion in 3 patients, and 
hypokalemia in 12 patients). Three patients of group A and 1 patient of group 
B died, because of sepsis. 
conclusion: Amfotericin-B (even i~ short regimen of 15 days), is superior to 
fluconazole in the clinical and laboratory responce and also in the relapse of 
fungal disease, Fluconazole is superior to amfotericin-B as it has no side 
effects. 

FLAIL CHEST IN MULTIPLE RIB FRACTURES - PROGNOSTIC 
INTRATHORACIC FACTORS. 

S. Tragaras, P. Aoouridaki~, V, Sgountzos, P. Botsis, M. Eforakopoutou, 
H, Apostolakos, E Ioannidou. 
Intensive Care Unit (ICU) of "KAT" Hospital, Athens, Greece. 

Ob!ectives: Flail chest after thoracic trauma is a serious injury. It is 
controversial if flail chest by itself orthe concomitant intrathoracic injuries 
e.g. pulmonary contusion, is the cause of the reported significant morbidity 
and mortality. In this study we searched the influence of concomitant thoracic 
injuries in the course and outcome of patients with flail chest. 
Methods: Eighty five patients with flail chest after isolated chest injuries 
were studied, For the purpose of analysis, we separated the patients into 4 
groups, Patients with isolated flail chest were included in group A, patients 
with flail chest and hemo-pneumothorax in group B, patients with flail chest 
and pulmonary contusion in group C, and patients with flail chest and 
hemo-pneumothorax and pulmonary contusion in group D. Complications 
from the chest, duration of mechanical ventilation and mortality were 
compared in the 4 groups. Statistical comparison of results belween groups 
was made using Chi-square and T-studend tests. 
Results: The patients were 85. All patients received mechanical ventilation, 
Twenty eight patients were ihcluded in group A, 19 in group B, 20 in group 
C. and 18 in group D. Seventy three patients manifested complications from 
the chest, especially pulmonary infections. There was no statistical 
difference among the 4 groups as to number of COmplications ( twenty four 
patients had chest complications in group A, 16in group B, 17 in group C, 
and 16 in group D. p>0,1}. The duration of mechanical ventilation was not 
statistically different among the 4 groups (the mean duration was 15,9 days 
in group A, 16,8 in group B, 16,5 in group C, and 17,5 in group D, p>0,1). 
There was also no statistical difference in mortality among the groups (six 
patients died in group A. 4 in group B, 4 in group C, and 5 in group D, 
p>0,1 ). 
Conclusion: Flail chest by itself is a serious thoracic damage with many 
complications, regardless of the presense of other thoracic injuries, which 
don't contribute to greater morbidity and mortality. 



SERIAL  BLOOD LACTATE LEVEL8  ARE CORRELATED TO 
ORGAN FAILURE AND MORTALITY FOLLOWING TRAUMA.  
Panagiotis Manikis, MD; $tanislaw Jankowski,FRCA, MRCP; Haibo 
Zhang, MD; Robert J Kahn, MD; Jean-Louis Vincent, Md, PhD. 
Department of I.C.U,Erasme Hospital,Free University of Brussels, 

Belgium. 

The present study investigated the correlation between blood lactate 
mortality and organ failure in 129 trauma patients admitting between 
December 1, 1992 and July 31,1993 in the ICU. 
Road traffic accidents were the most common cause of trauma in this 
studded population. Brain damage was the main cause of mortality 
.Nevertheless, 29 of patients died from sepsis and multiple organ failure 
without significant brain damage and these deaths were potentially 
preventable. 
Respiratory failure was the most common complication and was developed 
in 44 (44%) of survivors and in 26 (86%) of non survivors .We noted low 
fncidence 5 of renal failure may be do to the early and aggressive itTv'asive 
hemodynamic monitoring and cardiopulmonary support. 
As part of our routine case protocol serial blood lactate levels were 
measured in each patient at least 3 times a day until the valses returned 
within the normal range or until death. We analysed the blood lactate levels 
on admission, the highest value and the number of days until the first normal 
value (<l.SmEq/I). 
Initial lactate and highest lactate levels were significantly higher in patients 
with than without organ failure.(3.4 Vs 2.4, 4.1 Vs 2.8mEq/L, p<0.01)The 
duration of hyperlactemia also was higher in the patients with organ 
complications. (2.2 Vs 1.0 days, p<0.01). Both initial lactate and highest 
lactate levels were higher in the non survivors than in the survivors.(4.0 Vs 
2.8,4.6 Vs 3.4mEq/L, p<0.01) 
The present study demonstrated that not only the degree but also the 
duration of hyperlactemia can be related to the development of post- 
traumatic complications. 
Serial blood lactate measurements are reliable indicators of morbidity and 
mortality following trauma. 
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CEREBRAL METABOLISM AND INTR^CRANI^L PRESSURE IN RESPONSE TO MECHANICAL 
VENTILATION WITH PEEP IN SEVERE HEAD-INJURED PATIENTS. 
Trigimer C, Roblee k, B~guena N, Monforte R, 8~nchez L, Garmacho k. 
Trauma ICU. Hospital Traumatologia. Yell d'HebrOn. Barcelona. Spain. 
Current evidence suggest that PEEP only affects intracrenisl pressure (ZCP)when 
i t  interferes with systemic arterial pressure, although the effects of PEEP over 
cerebral oxygenation remains unknown. 
Objective: Determine the effects of PEEP over ICP and cerebral metabolism 
measured by SJ02, kJDO 2 and CEO 2 in severe head injured patients. 
Meterial ~ MethGds: patients with Glasgow coma scale L 8 at arrival, with difusse 
brain injury in the first GT, according to Marshall criteria,lOP and 8JO 2 
monitored, under analgesia and sedation, normoventilated with ZEEP, without 
mannitol treatment in the previous 4 hours, normal X Ray Chest and within the 
first 48 hours from injury, were considered candidates. PEEP value where 
increased fro~ zero to 15 cmH20, in three different steps, each one with 20 min 
of duration. All date were analized on line, Pmax P'P ..... P.._, from the 
ventilator, systemlc haemodynem]c data, cerebra perfuslon pressure (CPP), ICP 
and SJO 2, In the case of hemodynamic deterioration, during the study, PPC 
6OmmHg, extra-volume were administered. I f  persistence, Dopamine were begun or 
increased dosage. If no good response were obtained, patients were retired from 
the study. 
Results. 40 patients were candidates, 15 of them were exc;uded due to 
haemodynamic instabil ity, k total of 25 completed all steps and were e~amined, 
22 men and 3 women, age 32!7.9 yrs. At hospite; arrival, Glasgow were < 5 in 18 
patients, and >5 in the rest 7. 15 patients 
20 mmHg at the beginning. 

ZEEP PEEP 5 PEEP 10 PEEP 15 
PI~X 29+14 34+11 39• 46114 
Pplateau t8+7 22• 29+10 33• 
P~an 7+3 t2• 18+6 2219 
ICP 26+t2 Z8• 34• 36• 
NABP 10(+2I 98• t05+11 103+2I 
CPP 78+11 71• 70• 67+17 

85• 83+18 78• 68• 

showed Intracrenia] hypertension > 

SJO 2 
AJDO 2 1.8~0=7 1.9+1.1 2.6• 3.1• 
Conclusions: There is net a uniform effect of PEEP over ICP and SJO 2, In patients 
with normal ZCP PEEP does net increase ECP and brain metabolism burns dependent 
of MABP. In those with ICP > 20 mmHg, PEEP ) 10 cmH20 induces a encephalic risk 
situation due ]owerinR MABP, which always reducesSJO 2, 

CRITICALLY ILL PATIENTS: TRANSPORTATION AND CONDIT ION 
UPON A D M I S S I O N  TO THE INTENSIVE CARE UNIT. 

Intensive Care Unit, Konstantopoule)on General Hospital, Nea Ionia, Athens, 
Greece. 
A. Papadaki, P. Rapakoulias, E. Boutzouka~ S. Matiatou, M. Mantaiou, A. Maguina. 

Ob/ectives. Critically ill patients are transpoded to an Intensive Care Unit(ICU), 
under conditions, which have not been systematically evaluated. Therefore, we 
set suite investigate transportation and admission condition of these patients to 
our department. Methods. We studied 36 patients(16 females), 
aged (mean-..+-sd) 56.2_ 17.3yrs, which were consecutively (from August 1994 to 
March 1995) admitted to the ICU, through the Greek National Emergency 
Transporta~on Service. APACHE II severity score upon admission was 17.4-+6.8 
(range 4-31). The following data were evaluated: 1) Number of medical 
departments, where health care was provided until final admission to the ICU, 2) 
ambulance transportation conditions, 3) catheters and tubes inserted before 
admission, 4) vital signs upon admission 5) information provided by referring 
physician (scored on a 1 to 5 scale: History, electrocardiogram, chest x-ray, 
laboratory data, drug therapy already administered), 6) comparison of the state of 
the patient described by referring physicians, to the actual state u pen admission. 
Resu/ts. One to four medical departments had provided health care before the 
palient was admitted the ICU (1:22.2%, 2:47.2%, 3:27.7%, 4:4%). Thirty/36 (83.4%) 
patients were escorted by a physician. Twenty-six/36 (72.2%) were transported 
on oxyge n, FIO2(mean__.sd): 46-+3%, PaO2: 78.6-+35.2mmHg. Five of the 
remaining 10, for whom no oxygen was provided, had PaO2: 46.2-+7mmHg. 
Twelve/36 (33.3%) were intubated and ventilated during transportation. Thirty- 
four/36 had a peripheral venous line, 5/36 had an arterial line, 13/36 had a 
nasogastdc tube, 20/36 had a urinary catheter. Eleven/36 were sedated and 2/36 
were paralysed. Three/36 were on inotropes. Vital signs upon admission were: 
arterial blood pressure, systolic 100.6-+44mmHg, diastolic 57-+23mmHg, heart 
rate 104-+22 bpm, temperature 36.3 -+2cC. Patient information score was 217--. 1.7. 
The actual state upon admission was found substantially different, as compared 
to the description of the referring physician, in 28/36(77.7%) patients. 
Conclusions. We conclude that several aspects of the Greek National Emergency 
Transportation Service to an ICU should be reevaluated and further improved, i. 
e. ventilatory support, adequacy of information provided and accuracy of prior 
description of the patient's state. A new perspective must be applied for critically 
ill patients transportation since 78.8% of the patients were evaluated and treated 
in more than one, medical departments, mostly primary care, before they were 
finally admitted to our ICU. 

CLINICAL UPDATE ON DIASPIRIN CROSS-MNKED 
HEMOGLOBIN, (DCLHb) 

Zietlow. J.B., R.N.,B.S.N, 
Product Development Associate, Blood Substitutes, Baxter 
Healthcare Corp., Round Lake, IL U.S.A. 

DCLHb is a human derived hemoglobin molecule that has been 
cross-linked to stabilize and permit heat pasteurization to remove 
residual proteins and inactivate viruses. DCLHb is mixed with a 
lactated electrolyte solution to yield a total hemoglobin 
concentration of lOg/dL 
Objective: To present an overview of four recently completed 
clinical safety studies of DCLHb in the U.S. and Europe, and to 
discuss the properties, actions and potential indications for 
DCLHb. 
Method: Patient populations in the four studies included males 
and females ranging in age from 18 to 84 years. Dosing ranged 
from 25mglkg to 300mg/kg. The controlled randomized safety 
studies were conducted in chronic renal failure patients, surgical 
patients undergoing total hip replacement or abdominal aorta 
repair and in hemorrhagic hypovolemic shock patients. These 
very diverse patient populations allowed safety evaluation of the 
product in patients who were generally elderly, often 
hypertensive with some degree of cardiovascular disease, and 
receiving medications for treatment of other conditions. 
Results: Over 150 patients received DCLHb in the four:studies. 
No product related sarious adverse events occurred during the 
clinical trials. 
Conclusion: Results from Phase Itll safety studies of DCLHb in 
patients undergoing chronic renal dialysis, abdominal aorta 
repair, or total hip replacement and in patients in hemorrhagic 
hypovolemic shock, indicate that the product was well tolerated in 
these distinct populations. Although these studies were designed 
to evaluate safety, the data suggest clinical benefit. Follow-up 
efficacy trials are indicated. 



S156 

EVALUATION OF CRITERIA FOR THE USE OF PREHOSPITAL 
EMERGERCY SERVICE SYSTEMS 
A. Durocher, P. Goldstein, F. Sanlnier, H. Hubert, A. Faeon, Ch. di Pompeo, 
JC Marson. 

Intensive Care Department - Calmette Hospital - 59037 Lille cedex - France 

Prehospital emergency services represent the extension of emergency care into the 
community and constitutes the manpower, communications, transportations and 
facilities used to provide care for patients outside hospital. One of the main points 
of the system is how to decide the hospitalization of patients and what kind of 
facilities to provide : emergency medical service, fire brigade, locat general 
praclitionner or ambulance officers. 

Objectives : to realize guidelines for using the prehospital emergency medical 
service in case of patient'calls outside hospital. 

Methods : from 1st June 1994 to 14 July 1994, all the calls for emergency care 
were analysed using a questionnaire of 114 items (origin of the call, responses to 
the questions of an emergency practitionner, kind of emergency service provided 
and the issue of the patient). After taking account of the appropriatness of the 
decision, statistical method used was a logistic regression. 

Results : 996 calls were analysed. The criteria, for prehospital emergency medical 
service using, given by the logistic regression were as following : existence of a 
call for emergency, thoracic pain,  dyspnea, seizures, cyanosis, drug intoxication, 
fall of the patient, fracture, age, the state of consciousness and the neurologic 
reactivity. 
The minimal and maximal predictive values of the model given by the logistic 
regression are respectively 2% and 100%. The performance of the model is 88 %. 

Conclusion : It seems possible to help medical decision of emergency medicine by 
using only some easy criteria and a predictive model. 

BLUNT CERVICAL VASCULAR INJURY: 4-YEARS EXPERIENCE 

G.Berlot, G.Nicolazzi, M.Viviani, L. Silvestri, A.Gullo 
Dept of Anesthesia and Intensive Care 
University of Trieste (Italy) 

Objective: To evaluate the incidence of blunt  carotideal injury (BCI) in 
patients admitted to our ICU after head injury. 
Methods:  We reviewed the medical records of all patients diagnosed to 
have a BCI. At admission, the severity of t rauma was assessed either with 
Glasgow Coma Scale (GCS) and  with CT scan. BCI was demostrated by 
Doppler u l t rasography (US) and  by  angiography (ANG). 
Results:Since May 1991 to April 1995, 4 patients were admitted to our ICU 
with BCI (2m,2f, age 29+ 1 3). A history of direct t rauma was present in 2 
patients. Admission GCS was 15 in all patients, and was associated with 
hemiparesis in 3 of them; the last became paretic 48 hours  thereafter. Two 
pat ients  h a d  concomi tan t  injuries (a homoIatera l  c lavicular  a n d  a 
controlateral zygomat ic  fracture, respectively). The initial CT scan was 
negative in every patient, and  showed signs of ischemia after a variable 
t imespan (2-4 days) after  the onset of the symptoms.  The BCI was 
diagnosed with US and  ANG, which demonstrated a thrombosis of the 
internal carotid artery (IC). In two patients, an intimai dissection was also 
present.  Three pat ients  were  t reated with hepar in  associated wi th  
ant iaggregat ing agents and  were discharged alive. The last patient was  
referred to our  ICU after the development  of a massive hemispheric  
infarction, and  died three days  after the admission. At necropsy, the IC 
thrombosis  was  associated to an extensive homola tera l  extra and  
intracranial venous thrombosis. 
Conclusions:The presence of focal neurological  signs despite a negative 
CT scan should address the diagnosis toward  a BCI, thus implementing 
the diagnostic workup  with US a n d / o r  ANG. 

V4R: A L I F E S A V I N G  L E A D  IN A C U T E  I N F E R I O R  
M Y O C A R D I A L  I N F A R C T I O N  

De Blasio E. De Sio A, Papa A, C, iurbino M, Sibilio G*. Barone L*. 

~rviziodiAnestosiaeRiauimaAone - * Servizio di Cardiologia 
Osp. S.MariadelleGrazie Pozzuoli (hi A) ITALY 

Obiectivcs: Du.ng ~ inferior myocardial infarction (AMll the incidence 
nfbradyarDthmias is 10-15% up to 50% in patients grth fight ventricle IRVI 
involvement The ST segment elevation of I nun or more in V~-lead ~ithin 
10 hours aflgr the onset of pain could point out the proximal occlusion of 
fight coronary a ~ . "  and the RV infarction. 
Methods: In the last ~ur 43 inferior AMI were treated in our ICU: for all the 
patients V4ndcad gas recorded on admission and for the first 12 hours. The 
patients were divided in 3 groups on the basis of V4R shape: A) ST segment 
elevation. B) negative T wave C) none of pr~,ious. The clinical course and 

[ (houps ] # (% tot) I l,ysis [ Br~ 'a  [ Br after L)s [ PMtemp I PMdef ] Exitus [ 

B ~ 15 {34) 11(73114 6l ] ltb) 

Tab I: Distribution of l~tients (%) in the 3 groups 
the outcome were monitorett Results were sabmitted to statistical analysis 
using a continence table 3X2 in Z2 test. 
Res.cl~s: Of 43 patients 34 were submitted to thrombolysts and 3 died. The 
higher incidence of bracb, ar~lhmias (II degree gg p 
t39e 1 and 2 AV block. 11I degree AV block. AvsB 6.141 <Ii.05 
sinus arrest) that requited the insertion of AvsC 11.121 <CL005 
temporar~ pace-maker was recorded in group A B vs C 0.004 NS 
in 64% of the cas6~. 
C~nr The rapid recognition of life Tab lI:;~ test. 
threatening conditions suggests the monitoring of V4R-lead r b' in the 
course of inferior AMi. 

7,5% Sodium Chloride/6% Dextran 70 in Preoperative 
Volume replacement Therapy of Haemorrhagic Shock 

in Polytrauamtized Patients 
K.Jovanovi~ MD~B.Krivokapi4 MD,D.Msn~idMD,B.SmiI~ani6 M] 
Clinic of Anaesthesiology and Intensive Therapy,Military 
Medical Academy,Beograd Yogoslavia 
Objectives:The authors report their own expirience in ap- 
plication of Ringer lact.(RL)and 7,5%NaCl/6%Dextran 70. 
Methods:In 40 polytraumatized patients with developed hae 
morrhagic shock,injures of the chest(qg)and abdomen(q2) 
prevalid.Replacement of the volume loss 5egan in institu- 
tions of general medicine,frequently by RL and 69Dextran 
70 or Haemaccel.After receiving necessary medical aid,po- 
lytraumatized patients wer transported to MMA by helicop- 
ter,continuing replacing of circulation volume by the 
same solution. 
Results:Average quantities of the solution 8dministered 
~o the injured wer~2375-2550ml.A group of the inOured 
which,after the admission to MMA was resuscitated by adml 
nistration of the 7,5%NaCl/6%Dextran 7@(groupII)(4-Sml/kg 
observed to the final surgical management,had statistica- 
lly higher MAP(increase of 58% in relation to admission), 
CVP(average increase of 8,25cmH~O),diuresis(averagely 
35Omi after 30min.),better gas ~nalyses and acid-base st- 
atus in relation to the group which was administered only 
RL(groupI)(increase of the MAP of q8%,average increase c~ 
of CVP 2,5cmH20 and average diuresis 20Oml after 3Omin). 
Total quantity of the administered solutions was signifi- 
cantly smaller in the groupII(2800ml:4925ml).The only ob 
served complication was hyperhatr~f~a::and~moderat~hyper 
osmolerity of plasma which disappeared within 32hours. 
The quantity of replaced blodd was considerably smaller 
in the groupII(qOOOfnl:20OOml).In the group I interstitial 
pulmonary oedema was observed in two patients(qO%),while: 
in the group II no complication was observed.Coagulation I 
disorder and hypotension were not recorded because of the 
fast infusion of hypertonic/hyperoncotic solution in the 
groupIl as the infusion of 7,5%NaCl/6%Dextran 70 lasted 
5 minutes. 



STARTING REHABILITATION OF SEVERE HEAD INJURY PATIENTS 
IN THE ACUTE PHASE - DOES IT MAKE SENSE OR NOT? 
W.Scherzer(l~,K.Lechner(1),R.Simon(2). 
l l )Dept.anaesthesiology,trauma hospi ta l ,Vienna-Meidl in 9 
!(2)Neurotraum.rehabi l i tat ion center,Vienna-Meidl ing 
both Austrian Workers'Compensation Board,Vienna,AUSTRIA 

What we usual ly call"unconcious" means only that  the 
Patient is not able to in te rac t  in any kind of way.Exper- 
iences in in tensive care medicine(ROBINSON,1975),in gen- 
eral anaesthesia(BENNET,1985) and with evoked potent ia ls  
Show,that unconcious pat ients are not automat ical ly  un- 
hble to process and recal l  informat ion.This implicates a 
Challenge to s ta r t  the e f fo r ts  to restore the traumatica- 
! l y  desintegrated brain funct ion as ear ly as possible in 
the acute phase Ia(ZIEGER,1992).We present a method to 
~repare the pat ient  for  the r ehab i l i t a t i on  goals of the 
postacute phase Ib, the phase of s t ab i l i sa t i on  I I  and of 
r ehab i l i t a t i on  I I I  wi th in  one concept. 
To achieve sensory st imulat ion in phase la we use: 
attempt at some kind of dialogue by speaking to and tou- 
Ching the pa t i en t , t o  make him experience his body l im i t s ,  
~acio-oral  therapy by ice app l i ca t ion , tas t  and smell pro4 
vocations and t r i a l s  of feed ing,ear ly  adaption to c i rca-  
dian rhythm and guiding the pat ient  in every -day- l i fe -ac-  
T i v i t i e s  e . g . : i n  the brushing of teeth,washing etc. 
To achieve motor st imulat ion and or ien ta t ion  in terms of 
~-ace,t ime and grav i ty  in phase la we use: 
Avoidance of perceptual impairment as produced by a i r -  
:sack-beds or habi tuat ion to supine posi t ion,us ing method~ 
according to AFFOLTER(1980),basal stimulation(BIENSTEIN, 
1991),BOBATH-therapy(1966)and f a c i l i t a t i o n  of a physio- 
logical  moving pattern(PNF)according to KNOTT(1968). 
Conclusions: by in tegrat ing a l l  these measures in the 
~herapy and nursing even in the acute phase la one pre- 

i ares the comatose pat ient  for  mult isensory st imulat ion 
nd motor t ra in ing  and a l l  other r ehab i l i t a t i on  a c t i v i -  

t ies  in the fo l lowing phases of therapy. 
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COMPARISON OF INVAS1VE AND NON-INVAS1VE 
MEASUREMENT OF STROKE VOLUME AND CARDIAC OUTPUT 

IN CRITICALLY ILL PATIENTS 

M.Bmnne~, H.Herkner, A.B'ur, M.Binder, MM:Hirschl, AN.Laggner. 
Department of Emergency Medicine, University of Vienna, Vienna, Austria 

ObjectiveS." Measurement of cardiac output (CO) and stroke volume (SV) 
requires insertion of a central venous catheter and is associated with a 
considerable risk for complications. Non-invasive methods for determination 
of hemodynamic parameters have been introduced recently. One of these 
methods is the aortic Modelflow program, which provides CO and SV 
continously using a three-element Windkessel model. The aim of the study 
was to evaluate the accuracy of the aortic Modelflow program in critically ill 
patients. 
Methods: 21 patients (mean age: 69) admitted to the emergency department 
after cardiopuimonary resuscitation (n=ll) and for myocardial infaction 
(n=5), acute congestive heart failure (n=4) and anaphylactic shock (n=l) were 
included to the study protocol. After stabilization all patients received a Swan- 
Ganz catheter (Baxter~; Edwards Swan-G-anz) via a central vein. CO and SV 
were measured by the use of a cardiac output catheter and injection of 10rrd 
ice-cold glucose 5% Non-invasive cardiac output measurement was done by 
using the continuous cardiac output software package Modelflow (TNO; 
Portapres| 
Results: Overall, 159 paired measurements were used for the evaluation of the 
accuracy of non-invasive obstained SV and CO. Mean values, standard 
deviation and range of CO and SV evaluated by invasive and non-invasive 
methods are summarized in the table with their regression coefficient (r). 

CO THERMOD1LUTION 
SV 61 • (29-106) 

5.71 • (2.21-10.3) 

AORTIC MODELFLOW 0.;2 
59 • (26-99) 

5.4 • (2.13-8.94) 0.88 

Conclusion: Aortic Modelflow provides reliable hemodynamic data in 
critically ill patients. It may be a useful alternative due to its non-invasive 
approach and continous measurement. 

BRONCHOSCOPIC FINDINGS IN SEVERE BLUNT CHEST INJURIES 
S. Tragares, p. Agouridakis. V. Sgountzos, P. Botsis, M. Eforakopoulou, 
E. Ioannidou. 
Intensive Care Unit (ICU) of "KA'P Hospital, Athens, Greece. 

Obiectives: The purpose of this study was the evaluation of bronchoscopic 
findings in ICU patients with severe blunt chest trauma. 
Methods: Flexible fiberoptic bronchoscopy was performed within the first 
three days of trauma. The bronchoscopy was repeated when the clinical 
situation e.g. a persistent pneumothorex, suggested that a lesion might 
be present. Physical and radiologicai findings were recorded. 
Results: Ninety seven bronchcecopic examinations were performed in 76 
chest trauma patients. Physical and radiographic findings in the 76 patients 
were as follows: Multiple rib fractures in 63 patients, hemothorax in 4g. 
pulmonary contusion in 47, pneumothorax in 42, subcutaneous emphysema 
in 40, flail chest in 30, sternal fracture in10. media~inai empysema in 6, and 
mediastinal hematoma in 3. The bronchcecopy revealed mucosal redness 
or edema in 60 patients, several secretions in 42, distal hemorrhage in 9, 
aspirated material in 6, mucosal ulcerations in 4, mucosai spotted 
hemorrhage in 4. mucosai hematoma in 3. complete bronchial obstruction 
by secretions in 3, and bronchial narrowing by external pressure due to 
traumatic dissecting aneurysm of thoracic aorta in 1 patient 
Tracheobronchiai transections or lacerations were not fount in any patient 
Conclusion: Bronchoseopic findings in severe blunt chest trauma are 
relatively poor and don't correlate with the severe clinical and radiological 
findings. Tracheobronchial tree is less damaged than other thoracic 
structures, probably because the lungs act as an air-b~g protecting the 
airways. 

CLINICAL EVALUATION OF A RAPID SCREENING TEST FOR 
DRUGS OF ABUSE IN AN EMERGENCY DEPARTMENT 

H. Herkner C. Woisetschl~ger, W. Schreiber, A. Bur, M. Brenner, 
MM. Hirschl and AN. Laggner 

Department of Emergency Medicine, University of Vienna, Vienna, 
Austria 

Objectives: To determine the feasability and accuracy of a rapid urine 
screening test (Triage TM, Merck-Diagnostika) in an emergency 
department. 
Methods: Prospective analysis of the Triage TM testkit (TT) in patients 
admitted because of suspected drug abuse during an observational period 
of 6 months. The TT is a eompetitve immunoassay which gives 
qualitative results within I0 minutes for methadone, benzodiazepines, 
cocaine, amphetamine, opiates, barbiturates and cannabis. Urine 
samples were analysed with the TT and compared to the results of a 
enzyme-lihked tmmuno-assay (El.A) in our labratory (gold standard). 
Results: During the study 25 patients were enrolled, in 19 of these 
patients substance abuse was proven by TT and verified by EIA. We 
recorded no false positive or false negative results for benzodiazepines, 
barbiturates, opiates, cocaine and cannabis. Two results were false 
positive and one false negative for methadone; one result was false 
negative for amphetamines. 
The Triage-testldt had an overall sensitivity of 0.94 and specificity of 
0.94. 
Conclusions: The Triage TM testkit seems to be a a useful rapid test 
device in addition to quantitative tests for drugs of abuse in an 
emergency department. 
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IMPACT OF THE RENIN-ANGIOTENSIN-SYSTEM 
ON BLOOD PRESSURE RESPONSE IN PATIENTS RECEIVING 

ENALAPRILAT 

A. Bur, H. Herkner, M. Brunner, M. Binder, C. Bieglroayer, MM. Hirschl, 
AN. Laggner 
Emergency Department and Institute for Medical and Chemical Laboratory 
Diagnostics, University of Vienna, Vienna, Austria 

Objectives: The purpose of this study was to evaluate the influence of several 
factors of the renin-angiotensin-aldosterone system on blood pressure 
response in patients with hypertensive crises. 
Methods: Patients with systolic blood pressure >210 roroHg and diastolic 
blood pressure > 110 nunllg were included into the study. Prior to treatment 
blood samples for determination of plasma renin activity (PRA), angiotensin 
converting enzyme (ACE), angiotensin II (ANG II) and aldosterone (ALDO) 
were collected. All patients received 5 rog enalaprilat intravenously. Success 
of treatroent was defined as a reduction of systolic blood pressure below 180 
mmI-Ig and diastolic blood pressure below 95 mmI-Ig within 75 minutes after 
start of treatment. 
Results: 35 patients were included in our study, 20 (57%) patients responded 
successfully to treatment. Mean arterial pressure decreased in responders by 
36.5 mmHg and in non-respenders by 12.7 mmHg (p<0.001). Responders and 
non-respenders differed signii'icantly concerning PRA (p=0.001), ACE 
(p=0.003) and ANG II (p=0.04). 

R E S P O N D E R S  N O N - R E S P O N D E R S  t9 = 

delta (MAP) (romHg) 36.5 +1.8 12.7 +2.5 0.001 
PRA (ng/ml/h) ] 5.5 _~.7 1.1 ~ . 2  0.001 
ACE 0~/L) I 12.8 +3.5 8.2 u 
ANG II I 8.7 +6.2 5.0 +_-3.8 

0.003 
0.04 

The extent of blood pressure reduction correlated positively with the 
pretreatment PRA and ANG II concentrations (correlation coefficient for 
PRA: r=0.43; ANG II: r=0.66). 
Conclusion: Our data confirm that in patients with hypertensive crises blood 
pressure response to ACE inhibition is mainly determined by circulatory 
PRA, ACE and ANG II. As the extent of blood pressure reduction correlates 
with PRA, ACE-inhibitors in patients with suspected high renin status cannot 
be recommended, as excessive blood pressure reduction, which carries a 
considerable risk for further organ damage, may occur. 

ACUTE INTENTIONAL SELF MEDICATIONS-POISONING IN A 
MEDICAL EMERGENCY DEPARTMENT (MED) 
F. Sta ikowsky,  N. Gri l lon,  F.Pevirieri ,  C.Jedrecy, 

C. Zanker,  F. Michard,  A. Haft 
Medical Emergency Department. Hospital Bichat, Paris 

Epidemiology of acute intentional self  medications-poisoning (SMP) in 
France is especial ly known by  data  of Poison Control  Centei,s and In- 
tens ive  Care Units (ICU). The  purpose  of this s tudy is pro~,ided cha- 
racteristics of this problem in a MED for adults. 
Method:  July 1992 to June 1993, fi les of patients consul t ing to the 
ED for SMP have been retrospectively analyzed. 
Results:  727 patients, 482 women  and 245 men, 33.3 + 12 years  old 
(range 15-92) have been admit ted  for 804 episodes of SMP (4% of  all  
consultat ions) whose 77 relapses during the period of study. Psychia-  
tric disorders,  drug addict ion or HIV patients was found for respecti- 
ve ly  42.6%, 9.1% and 2,9% of patients. The interval of t ime be tween 
the ingest ion and emergency  consul ta t ion was noted for 43% of  SMP 
(332 + 532 min, ranges 15-4320). The  involved products  name  was  
known  in totality in 89% of cases wi th  an average number  by episode 
of 1.7 + 1 drugs (ranges 1-8). The  mos t  often, 1 (52%) or  2 (21%) 
different  products were interfered. The  nonbarbiturate psychot ropic  
drugs accounted for 76 .7% of  the products  (benzodiazepines  67%,  
antidepressants 9.5%, neuroleptics 8%, carbamates 5.8%, imidazopy-  
r idines 5.1%, cyclqpyrrol0nes 2.7%). Analgesics  and nonsteroidal  an- 
t i inf lammatories  represented 6 .8% of  all  drugs, ant iconvulsants  3 .4%, 
card iovascular  drugs 2%, an t i in fec t ive  agents 1.9%, drugs  aga ins t  
cough 0.86%, musc le  re laxants  0 .86% and ant ih is tamines  H1 0.5%. 
The  benzodiaz6pines were  present  in  531 episodes, a lone in 316  epi- 
sodes. In 36.5% of cases, there was  a s imultaneous in toxicat ion wi th  
alcohol.  The processing consisted of  gastric lavage in 32.5% of cases, 
ac t ivated charcoal in 16.7% of  cases,  f lumazenil  in  16.9% of  cases,  
na loxone  and acetylcysteine in 3 .4% of  cases; orotracheal in tubat ion 
was performed in 12 patients. Admiss ion  in hospital was effect ive  for 
280 patients, in medical  ward (n = 156), psychiatry (n = 63) or I C U  (n 
= 62); no fatal case was recorded. 
C o n e l u s i o n :  SMP to ED are often benign. The  benzodiaz6pines  are 
the mos t  often incr iminated  but  the new anxiolyt ics  and hypnot ics  
(imidazopyridines and cyclopyrrolones) take a growing place. 

The latsion burn center of athens. Its planning constructive and functional 
refinements 

J. Ioannovich, A. Petalas-Vourekus, D~ Serbetis, H. Carsin 

A 18 bed Burns Unit  is under  construction following a donat ion to the Gen- 
eral Hospital  of Athens. 

The plan of the Unit, covering a surface of approximately 3.500 m2 is 
based on the principle of three identical 6 bed satelites which may function 
totally independent  from each other. In the center of the Uni t  the common 
facilities are installed, l ike operat ion theatres, storage rooms etc. 

This new modification in the plan of a Burn Unit  is presented in this pa- 
per. The advantages from the fucntional, administrat ive and medical  point 
of view are discussed. 

EPICARDIAL MAPPING DURING EXPERIMENTAL INTOXICATION BY 
CLOMIPRAMINE IN DOGS. EFFECT OF SODIUM BICARBONATE ON 

VENTRICULAR CONDUCTION VELOCITIES 
F. Staikowsky (12), A. Bardou (1), D. Van Euw (1), C. Zanker (2), p. Birkui (1) 

1 INSERM 256, Broussais Hospital. Bichat Hospital : 2 Emergencies Paris 
The anisotropy is one of the important myocardial electrophysiologic properties; 
the dectrical impulse does not displace to the same vdocity (V) in all directions. 
Tiffs anisotropic conduodon could favour the ocenrence of a circular movement of 
the impulse that leads to tachyeardias by reentry. Purposes of this work were to stu- 
dy, with the help of epicardial mapping, the influence of a trieyclie antidepressant, 
clomipramine (C), on the conduction velocity longitudinal (VL) and transverse (VT) 
to myocardial fiber orientation and on anisotropy (A = ratio VL/VT), and their mo- 
dificutions by the sodium bicarbonate (13). 
Method: a plaque of 64 electrodes, positioned on the left anterior ventricular wall 
of 9 anesthetized dogs, allowed to deliver, thanks to central electrodes, programmed 
electrical stimulations inducing vcuttienlar complexes, and to collect them. Each 
entailed unipolar dectrogram was processed by a computer system that drew the 
isochrones and a map of activation allowing the calculation of V. The C was infu- 
sed (0.5 mg/kg/min iv) during 75 rain; at T60, dogs received the B until the retuni 
of QRS to its initial value fro). A lengthening of QRS of at least 30% of its value 
at TO was demanded before the administration of B. 
Results: 1 dog was excluded because of an.~nsufficient prolongation of QRS be- 
fore the administration of B. All values (MAP : mean arterial pressure, I-IR : heart 
rate, QRS andQT intervals, V) differed significatively (13<0.05) compared to values 
control frO)except QRS at T65. The B (7 + 6 ml/kg; ranges 2.8 and 20.5 ml/kg) 
modified no studied dements outside of the ( }RS. 

TO TI5 T30 T45 T60 T65 T75 
MAP 115,8 99,5 98,8 92,6 92,5 82,7 88,2 
mmHg + 13,6 + 19,4 + 16,4 + 7,5 + 13,3 + 18,5 + 25,6 
HR 389 497,5 546 575 611,2 587,5 595 

cycl]mln + 59,4 + 95 + 80 + 77,6 + 80,6 + 88,7 + 87,4 
QRSmsee 49+6,4 59+9,5 65+10,3 67,5+10 70+10,3 51+6,5 64,4+9; 
QTmsee 188+32 217+39 247+34 257+36 261+22 265+_36 272• 
VLem/see 57,4+19 47,6+14 38,6+_.11 38,3+11 33,4+_.11 32,8+15 34,9+.11 
V,rcm/see 28,2+8 22,4+-7 18,8+4 19,1+6 15,8+-4 15,6+__4 17,5+5 

A 2,1 + 0,6 2,1 + 0,5 2,1 + 0,4 2,1 + 0,4 2,1 + 0,7 2,1 + 0,7 2,1 +- 0,~ 
Conclusion : the C slowed V L and V T without modify the anisotropy. The B did 
not modify the V of~conduction while the QRS prolongation was corrected. The C 
acts as a class I antiarrythmie drug on the inward sodium current during the phase 0 
of action potential; the gap junctions have shown to be important in the conduction 
and an action on the gap junctions such as a modulation of the junctional resisti- 
vity, can not be rule out. 



A HELICOPTER BASED EMERGENCY SERVICE 
IS THE DOCTOR A HEROE ? 

P. T.schies~.he, T. Bauer, M. Seyr 
Dept. of Anaesthesiology and Intensive Care, AOKH Krems, Austria 

Objectives: Helicopter Emergency Services (HES) are getting popular 
more and more. The results concerning outcome are encouraging. 
However, some recent accidents with dead or badly wounded HES- 
crew-members have shown the relatively high risk for the crews. 
Therefore we were interested to eval0ate the motivation of physicians 
to participate in a HES. This survey was designed to investigate 
current concerns about safety and motivation of doctors on emergency 
call. 
Methods: A questionnaire was sent to 205 doctors of the Austrian 
emergency system. The survey consisted of multiple choice questions 
and subjective scoring tables from 1 (--full agreement) to 5 
(=disagreement). Overall, 64"/. of the active emergency physicians 
participated in the survey. 
Results: 61.1% of the doctors assume the system is basically safe, 
experienced doctors tended to have less trust in safety. Only 13% 
would not hesitate to go into action by dark. 14.8 % stdctly refuse night 
flights to accidents outdoors. 
Although defibrillations are assumed to be safe dudng flight, only 29% 
would do it. 
52.8% of the doctors would rather stop flying. The most common 
reasons for 9,uitting were wish of family and fear of an accident. 
Table: answers (scores) yes (1) (2-4) no(5) 
questions: 
Is the HES safe enough? 61.6% 38.4% 
Emergency call by night 13.8% 71.6% 14.6% 
Defibrillation in the air 29.0% 71.0% 
Would you like to quit HES 52.8% 47.2% 
Conclusioq: Short transportation times help to avoid trauma related 
stress, pain and shock-induced organ complications. Therefore the 
physiologic and economic advantages of HES are undebatable. 
However, the survey data indicate a considerable concern about safety 
of the medical personal in a HES. 14 crash landings within less than 
10 years with 15 deadcases and 17 badly wounded crew members in a 
small country like Austda make desire for safe flying conditions 
understandable. 

CLINICAL EXPERIENCE WITH TRACHLIGHT | - A DEVICE 
FOR LIGHTGUIDED INTUBATION 
T Silfvast, M.D. 
Dept. of Anaesthesia, Helsinki University Hospital, Finland 

Obiectives: To evaluate the clinical usefulness of Trachlight. 
Methods: Trachlight is a new device facilitating endotracheal 
intubation. A stylet with a lightprobe is inserted into the 
endotracheal tube. Intubation is guided by the light glowing 
through the neck tissues, thus rendering direct laryngoscopy 
unnecessary. Intubation using Trachlight was studied in 37 
patients (age 21-68 years). The indication for intubation was 
elective surgery in 21 patients (ASA I-II) and emergency 
intubation in 16 patients. In the elective patients, anaesthesia 
was induced with thiopentone supplemented with fentanyl, 
and intubation was facilitated with vecuronium. The cause for 
intubation in the 16 emergency patients was dyspnea in 8, 
cardiac arrest in 2, t rauma in,2 and unconsciousness due to 
drug overdose or seizures in 4 patients. Intubation was 
facilitated with medication in 12 patients. 
Results: Of the elective 21 patients, 19 (91%)  were 
successfully intubated. Six patients (29 %) needed two 
attempts before successful intubation. The duration of 
intubation exceeded 30 seconds in 8 patients (38 %). Of the 
emergency patients, 14 (88%) were successfully intubated. 
Six patients (38%) needed two attempts, and the duration of 
intubation was more than 30 seconds in 9 patients (56 %). In 
54 % of all 37 patients, intubation was assessed as easy. No 
or insufficient glow, prolonging intubation or necessitating 
two attempts, was noted in 11 patients (30 %). Oesophageal  
intubation occurred in 2 patients. 
Conclusions: Trachlight may be a valuable adjunct for 
intubation in varoius settings provided that adequate training 
is provided. A learning curve was found to exist. 
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ENOXAPARIN ANTICOAGULATION AS COMPARED TO 
STANDARD HEFARIN IN CONTINUOUS ARTERIO-VENOUS 
HAEMODIALYSIS 
Eero Tiula M.D. 
Intensive Care Unit, Meilahti Hospital, Helsinki, Finland 

Objectives: To compare enoxaparin and standard heparin in CAVHD 
and calculate the value of laboratory controls in the treaanent. 
Patients and methods: Twenty patients needing dialysis for acute renal 
failure participated in the study. The main exclusion criteria were massive 
bleeding or a thrombocyte level < 50 x E9/I. In each treatment the same 
type (AV-400, Fresenius Ag, Germany) of a polysulfone capillary 
haemofilter was used. The study scheme consisted of two consecutive 
four-day CAVHD treatments, one course for each type of heparin. The 
order of heparin administration was counterbalanced between patients. 
The standard heparin was given as a continuous infusion aiming at an 
activated coagulation time between 200 and 250 s. The initial enoxaparin 
dose was 80 rag every 8:th hour intravenously, but was modified by any 
signs of coagulation in the dialysis blood lines or bleeding complications. 
Results: The dialysis treatment was adequate in both treatment modes, 
with mean blood urea levels 24.3 and 25.2 mmol/l respectively (NS). 
The bleeding complications were moderate and similar in both treatment 
modes. The mean life-span of haemofilter using enoxaparin as an 
anticoagulant was some longer than using heparin (35.7 +31.6 h versus 
22.3+26 h ,  NS). The mean APTT-levcl during heparin treatment was 
79s and during enoxaparin treatment 54s (ref. 24 - 34s). The mean daily 
dose of heparin was 422 nag, that of enoxaparin lg7mg. The mean anti- 
Xa activities were 0.40 U/mi and 0.47 U/mi, respectively, reflecting a 
better bioavallability of enoxaparin. 
Conclusions: Both anticoagniation modes were equally effective and well 
tolerated. The amount of enoxaparin needed for a proper anticoagulation 
was, however, less than half of that of standard heparin. The changes in 
APTT level were too slight to make its use possible in controliing the 
dose of enoxaparin. The use of enoxaparin seems to be rather safe in 
CAVHD even without laboratory controls. 

SOFTWARE FOR HEMODYNAMIC PROFILE 

M. Cast~o, ~ R. Guidi,_~ 
R. Natali, D. Rovira, P.Tvrde 
Intensive Care Unit. Hospital Italiano Rosario 
ARGENTINA. 

The adv~ucea in the management of computerized 
data of an intensive care unit have been 
petalled to the clinical advauces and the 
increasing sophistication of methods of 
diagnosis fop the clinical application an 
therapy. This has led our Unit to design and 
develop a computational system called TIMBU 
which is used to help physicians assist 
patients. Among its various uses, this system 
has a software for the hemodynsmic control of a 
critic patient. This program was carried out to 
get as fast as possible the hemodynamic data of 
the patients in an intensive care unit. As an 
example, we can mention that when we load 17 
data obtained through direct measurement from 
the monitors and the lab, the program 
calculates 18 parameters that guide, 
intelligently, to the diagnosis and therapeutic 
behaviour of the hemodynamic problem through 
screen messages. 
The validation of this program in the unit of 
intensive care has demonstrated that its use 
allows a more efficient handling of the patient 
with serious hemodynamics and respiratory 
disorders. 
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CAL~RA13[ON O~' A ~[JLTIP'81~O~, SEVERrI~ SCORE (SAPS) 
]'OR ~ERAUMA PATIENTS. 
~ A R C H I D  1, C.Cerozzi, O.Gimwinaro 1, D.Giudir O.Mcrli. M.Palici, 

IA 
1 Isthuto di Aneg~esiologia �9 Ri~im~oae, Ospedale M~giore Polir 
IKCCS, Mllano Italy. 

Ohieetlve: Traema is a heterogeneotm 'disease' that ecatr~ a~"o~s all age 
~oupe with v~ying degrees of severity. This Imerogeneity has made the 
d i ~ e ,  trmma, diflkaflt to r  The ehn of this stady wa~ to assr 
the fitaen of SAPS in Ibis popeleties. 
Methode: In order to compute the ~ probability, a model derived from 
logistic regression w ~  developed. Meam'e8 of calibration (goodaess-of-fit 
StetislJ.r and di~'riminafion (ROC ou~e) were adopted in developmm~ 
and validetLon set randomly taken from a database of 10065 pts eeeseemivety 
admitted in ICU (Arohidia). ~ witho= salm, p~ y o m ~  a m  IS yam, 
with LOS ~horter thma 24 hotam wore exr fa'om thi~ mmly~ir Thi~ model 
v~s then evahmed on the ~per ~mbgro~ (i.e., trmma pts). If'it did t~t fit 
the data well ~, new model wm developed rer the logit only on 
trm=~apm. 

I j(( 
O- | 

ReimS: Data were availabte for 
8059 pts during aperiod of three 

.y~m (1990-19921, treama pts 
were 1156 04.3%), Teats of 
calibration iadioaled 
probability model did mot provide 
m adequate refle~on of the 
mortality ezperieace in pm with 
Ireutae, being the observed 
mortality lower flma the expected 
(figm'o). A aew model was then 

aslt~ SAPS == 
independe~ variable. This 
oastomized model fit~ the de~t of 
trmara pts very well (g 2=- 8A7 
p>0.25; ROC = 0,94 ). The 

di:lFerencea between the two modele were evident. 
Conclusion: This ltudy shows that mortality in Iramna pts is over WcfE~d 
when ~se~ed by menm of SAPS. However the r mode! meets 
high standmcd in terms of calibration mid dil~'iminat'~o~ ']"he a d v a a t a g e  Of 
~ i m d  models meaas the colleotion of the ~ set of variables for all 
pm admitted in ICU e~einat the ase of diasma specific ~oring syatex~. 

TREATMENT OF HEMORRHAGIC SHOCK (HS) IN DOGS 
BY NEW HYPEROS~OLAR SOLUTION (HOS) "SORBI- 
LACT" ("SL"): EFFECTS ON CARDIOVASCULAR AND 

HEMOSTASIS SYSTEMS (CVS, HSS) 
A.Oborin~PH, ~.~yndiuk~PH, B.Kondratsky 
~pt. o f ' " " S u ~ g e r y  and Transfusiology, Research 
Institute of Hematology, Lvov, Ukraine 

Objectives: Great interest has been shown re- 
cently in the use of HOSs for the initial re- 
suscitation of hypovolemic shock. 
Methods: The study was carried out in 6 dogs 
1-~h HS was induced by Jet momentary he- 
morrhage (H) from a. femoralls (the bloodloss 
volume made 29.8+1.9 ml/kg). The treatment 
was begun after 7.U+O.2 hrs of H. "SL", crea- 
ted on the basis of- sorblt and natrium lac- 
tate (1800 mOsm/L) was injected into v. femo- 
falls at the dose of IO.0 ml/kg. 
Results: It is established that before treat- 
men-~rterial blood and central venous pres- 
sures (ABP, CVP) diminished to 30.0 mm Hg and 
-0.6+0.2 cm H20 (P4.O01), while heart rate 
(HR)-increased to 190.0+9.6 per min (P<.O01). 
By this the indices of ~latelet counts (PIC) 
and plasma fibrinogen (PF) lowered by 42.2% 
(P<.I) and 6.4% (P~.05), while fibrin degra- 
dation products (FDP) enlarged by 215.6% (P~ 
.001). After 30-40 min of treatment termina- 
tion ABP and CVP increased to 98.3+6.1 mmHg 
and 4.1+O.2 cm H20 (P<.O01), and ~[R dimini- 
shed to T80.0+6.3 per min (P>.5). At the same 
time the indTces of PIC and PF enlarged by 
36.4% and 2.6% (P>.I), while FDP diminished 
by 8.2% (P>.I). One of 6 dogs survived. Life 
duration of the other 5 dogs was 3.9+1.2 hrs. 
Conclusions: The obtained data are ~he evi- 
dence of normalizing influence of "SL" on CVS 
and HSS, and allow to recommend it as a mean 
of initial resuscitation of HS in clinic. 

CONTINUOUS JUGULAR OXIGEN SATURATION AND TRANSCRANIAL 
DOPPLER IN HEAD INJURY WITH GCS < 8. 

M. Nolla-Salas MPH, M.A~ Le6n-Regidor MPH, E. Oltar-Arifio MD*, R. Noboa~ 
Baquero ~ MD, R.M DiazoBoladeras MD, J. Ib~flez-Nolla MD, A. Ayuso-Gatell MD, 
M. Clavel-Ecdbano MD ~. 
ICU, *Dept. Vacular Surgery,**Dept Neurological Surgery. HOSPITAL GENERAL DE 
CATALUNYA, Sant Cu~at del Vall~s, Barcelona~ Spain. 
Oblectives: We prospectively studied 64 ICU patients with severe head injury (HI), 
which cerebral lesions monitorized with SjO2 through oplJcal fiber and the cerebral flux 
with TCD. 
Methods: since january 1990 until june 1994, we collected 152 Ht admitted to the ICU, 
and 64 of them monitorized with optical fiber in the right jugular bulb and TCD. All 
patients needed mechanical ventilation related to GCS <__ 8, with CT in admission 
(classifing lesions according to Marshall and al.). We related the final results to the 
evolution of SjO 2 and TCD, with other monitorizing methods like GCS, CT and ICP. 

~sults: 
EVOLUTION 

GCS 

CT adm. 

SjO2 max 

sjo~min. 

ICP max. 

ACMD 
MEAN 

ACMD PI 

ACMD PR.T 

APACHE III 

BRAIN DEATH VEGET STATE NEUROL.RECUP. 
(22 patieaas) s (6 patients) (35 patients) 

6 .2+3 4.8.2+2 6 .7+3 

t. III (45.5 %) t. H (50 %) t II (45.7 %) 
(1o p.) (3 p.) (10 p.) 

94.2 + 8* 79.5 • 17 g9.7 + 6* 

58.7 + 22* 31.8 + 14"/** 53.1 + 11"* 

62.1 + 56*3** I6 + 15* 22.8 +14"* 
(18 p.) (6 p,) (31 p.) 

9.9 + 12'/** 22 + 6* 34_+ 17** 

5.6 + 5*/** 1.5 -- 0.4* 1.2 _+ 0.5** 

59.1 + 32*/** 133 + 37* t22.3 + 44** 

87.9 + 24* 80.5 + 13"* 59.4 + 18"/** 

~We excluded one patient without neurologie death (sepsis). 

* p = 0.023 

* p = 0101 

**p < 0.0001 

* p = 0.005 
**p= 0.009 

* p =0.021 
**p < 0.0001 

* p = 0.044 
**p < 0.0001 

* p < 0.0001 
**p < 0.0001 

* p < 0.0001 
**p = 0.011 

Conclusions: In patients with GCS _< 8, SjO2 is useful to evaluate the evolution 
towards vegetative state, still more in cases with CT  type II in admission and higher 
Apache Ill. Elevation of ICP implies an evolutive nsk to brain death and data of TCD 
is a good indicator of brain death, The complete monitorization of these patients can 
improve the therapeutic control of this neurologic problem, 

A PROSPECFIVE ,VI'UI)Y CONCERNING 
TI lE  SERUM i,EVELt; 

OF CYTOKINF~S IN M[ILTI-INJUREI) PATIENTS ON 
AI)MISSION IN T i l e  ICU (preliminary rel~)rl). 

[~. I'_ar_apa_q!_ssiou__* - E. Papazafirkm - M. Passakiotou 
K. I ladjinikolaou - E. Siopi* - Z. Polymenidis* 
Intensive Care Unit 
I)eparlement of hnmunDh)gy and I listocompatibility 
I liPPOKRATION General i lospitai, Thessaloniki, Greece 

()bjcr ~ -  Evaluate the levels of  proinflamatory cytokines ( IL-lu, 
!1.- 1[3, IL-2,TNF-u ), IL-6 and (bCSF in multi-injured patients. 
Mc0!t~l~--From June 1994 till April 1995, twenty,two patients were 
studied, (16m,6f), (m. age: 39+4 years), divided in two groups (A and 
B) under specific criteria(tremor and/or fever during admission in 
I.C.U., or not). The Injury Severity Score was >25 in all studied 
patients. Tbe group A (9 m, 41") had no tremor and/or fever 
on admisskm, while em group B (Tin, 211 the above criteria were 
Ix)sitive. Bhx~d samplings were taken 2-9 hours after accident and 10- 
25 rain. after admisskm in I.C.U. Micro-Eli~ method was used for 
measuring cytokinc-levcls. Statistic analysis was performed by 
Studcnt-T test. As control group, 25 healthy people were examined.  
_Resu!_ts- IL-lct, IL-II~, IL-2 and TNF-tt levels were similar to control 
group levels in both groups A and B .  I!,-6 and G-CSF levels were 
found increased in both groups (p<0JXJl), while IL-6 levels were 
statistically significant comparing to group A. 
in con_tin_skin, during immediate post4raumatic period,proinflamatory 
cylokines IL-I~, IL-I~ and TNF.-ct, produced in an earlier stage than 
11,.6, cannot be detected,whereas 11.-6 was increased significantly, 
especially in group B. G-CSF was fimnd in increawal levels in both 
gr(mps, without statistically significant difference between gnmps A 
and I | .  



CORRIr .CTION O F  B L O O D  P R O T E O L I T I C  ACTIVITY WITl l  
BURNS COMPI.[CATI ' . 'D BY BLOODSHISD 

S. I .Ch i s tykov ,  A.M.Kihli~,shov,  L .G.Sh ikunova ,  l .V.Saushev 
D e p a r t m e n t  of General  Surgery ,  Mordovia  Sta te  Univers i ty ,  
Saransk,  Scient i f ic  Research Ins t i tu te  for General  Reanimatuln,qy 
Russian AMSci ,  Moscow, Russia 

Ob jec t i ve s -  l~valantc pro teol i t ic  ac t iv i ty ,  disorders  in" eariy, 
period a f t e r  combined t r a u m a  and  p(~.ssibilit, i' of thei r  correct ion 
by in jec t ion  of proteo[ysis  inh ib i tors  cont rycal  and  S-fto~:nracil 
in c o m b i n a t i o n  wi th  d r iv ing  an isotonic snlu~ion of sodLum 
chlor ide  and  pol ig[ucine.  

Methods :  BiochemicaI s tudies  of proteol i t ic  ac t iv i ty  in dogs  
wi th  l imi ted  deep burn and  acute  bloodloss,  . 

Result:s: In case of deep 5% burn,  cornplicated by b loodshed 
the of b lood  g r o w s  at  6-7 times. It; is the res tdt  of the  pancreas 
g land ischemi  demage,  caused by the  centra l ised c i rcula t ion  of 
blood a n d  intensifies the  devia t ions  of h a e m o d i a a m i c s  and 
a lbumin  exchange .  The degree  of endogene  in tox ica t ion  by mean 
mofecu la r  pept ides  which  are the products  of a lbumin  decay 
reses to 30%, and  77% in 3 hours .  

In 3 hours  af ter  the t r a u m a  the -process  is accompanied  b3! 
59,6% lower  inhib i tory  ac t iv i ty  of blood,  where  as at  the peak of 
the t r a u m a  it was 14,5~ higher .  Tha t  proves the  nnfavuurah le  
process of the shock  in case a combined t r auma.  

Conclus ion :  The vein in ject ion of ' p ro teo lys i s  inhihi totz  
cnnt ryca l  and  5-fforuraei [  in cumbina t ion  wi th  dr iv ing  an 
isotonic so lu t ion  of sodium chlor ide  and  p.dligh]cine to refill lhe  
loss of b lood helps to lower  a t  2 times the  profeol i t ic  ac t iv i ty  of 
blood. B u t  it still  remains above  the initial  level. The degree of 
endogene  in tox ica t ion  lowers a t  2 times; [15emodinamics aml 
a lbumin  e x c h a n g e  s tahi l ised.  
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EFFECTS OF NIMODIPINE ON THE HISTOPATHOLOGIC 
CHANGES FOLLOWING AN EXPERIMENTAL INTRACEREBRAL 
HAEMATOMA 
E Kypriades, E. Douzinas, P Karayanakos, I Donta,  K Petraki, P 
Chrisanthacopoulos, E Singounas and C Roussos 
Depts of  Neurosurgery and Critical Care "Evangelismos" Hospital and the 
Laboratory of Experimental Sfirgery, Athens University School of  Medecin 

Objectives: Nimodipine, a known calcium antagonist, has been shown to 
dispose a beneficial effect on patients with subarachnoid hemorrhage, but 
its efficacy on traumatic or spontaneous intracerebral hematoma has not 
been justified. Therefore, we studied the effect of  nimodipine on the 
histopathological changes following an experimental intracerebral 
haematoma in rabbits. 
Methods: Twenty-three New Zealand albin rabbits of both sexes, weighing 
2-3,5 kgr and at age of  4-6 months were anesthetized and a small burr hold 
in the left parietal aerea was carried out under aseptic conditions. The dura 
was opened and 0.1 ml (this volume assuring a normal incranial pressure 
after Kaufman 1985) of autologous blood was injected into a depth of 3 
mm via a needle of  0.36 mm bore. The wound was closed and the animals 
were left to recover. Nimodipine, of 2,1 mg/kgr of by weight per day was 
given via a nasogastric tube to fifteen animals for a period of time of  fifteen 
days (GROUP B). Six rabbits were given water and served as control 
(GROUP A). Both groups of animals weie sacrified on the fifteenth day, 
their brains were removed and immersed into 10% formalin solution. Tissue 
sections of 5 ~ were embedded into paraphin and stained with 
haematoxyline and eosin, Mason and GFAP stain for gliac cells. 
Results: Two animals died after the surgical procedure, because they 
developed large intracerebral bematoma. No animal developed neurological 
deficit except one of  group A which manifested a right side hemiparesis. 
The results of the bistopathological changes are the following: i) the mean -+ 
SD diameter of the lesions in the group A was 260 --. 26 ~t while that of 
group B was 76 + 12 ~t (p<0,01) ii) secondary ischaemic neural tissue 
changes, characterized by the extravasatlon of red cells, the presence of 
haemosiderin-containing macrophages and Signs of  low grade inflammation 
zpredominated in the specimens of group A and were totaly absent from 
those of  group B. iii) A ring of  gliac hyperplasia and a low grade local 
fibrosis was found, encircling the lesions in the specimens of group A in 
contrast to those of  group B. 
Conclusions: Nimodipine when administered in rabbits following the 
development of  a non increasing the ICP experimental intracerebral 
haematoma, prevents the extention and the severity of  the lesion. 

CLONIDINE FOR PAIN RELIEF AND SEDATION OF PATIENT WITH 
BURNS. Igor Dobrydnjov*: Jiiri Samariitel**, Olga Tsygankova*. Kohtla- 
Jiirve Hospital, Kohtla-Jiirve, Estonia*, University of Tartu, Tartu, 
Estonia**. 

Objectives: To study the efficacy and side effects of adding intramuscular 
Clonidine (Clophelinum) to analgesic regimen in early management of 
patients with serious burn injury. 
Methods: 20 pts with 20-40% BSA second to third degree flame burns 
(respiratory tact injury excluded) 19 to 61 yrs of age were randomised to 
study (n=10) and control (n=10) groups. Burn shock was treated with 
hypertonic saline - bicarbonate solutions (250 mmol/L Na +) 2ml/kg/%BSA 
for the first 24 hours and 1 ml/kg/%BSA for second day. Analgesia in 
control group for the first 48 hours was provided by regular 6 hourly 
intramuscular administration of 20 mg of Morphine sulphate and 500 mg of 
analgesic - antipyretic Analgin with 10 mg of Diphenhydramine (Dimedrol). 
From the 3rd day regular administration of Morphine was finished. In the 
study group 100 Ixg of Clonidine was added 8-hourly for 72 hours and dose 
of Morphine halved. VAS, Verbal rating scale for sedation (VRS, 1 - 5), 
sleeping time, SpO2, HR, BP, diuresis, vomiting and other complications 
were comparatively evaluated during patients' stay in ICU. 
Results: Addition of 300 ~g of intramuscular Clonidine daily allowed to 
achieve better analgesia and sedation with halved consumption of 
Morphine. Mean VRS in study group for the first 3 days was 3.1 - 3.3 vs 1.3 
- 1.7 in control group with twice longer sleeping time. There was 
significantly less tachycardia in study group; dynamics of BP for the first 24 
hours did not differ considerably; later, there, was tendency for hypotension 
in study group without adverse effects on diuresis or other indices of tissue 
perfusion. Because of high incidence of chronic ethanol abuse among study 
population 7 pts of control group suffered from psychomotor agitation or 
delirium, probably as a sign of alcohol withdrawal syndrome (AWS). This 
made regular evaluation of VAS impossible. In the study group only 1 pt 
showed sign of AWS. Mean VAS score was in 2.4 - 2.9 range for first 3 

postburn days. 7 pts appeared excessively drowsy due to Clonidine, but it 
had no adverse effect on their overall clinical course. Mean SpO 2 values in 
study group were in 95 - 98 % range, among controls 90 - 95 %; vomiting 
was absent in. CIonidine group vs 4 cases among controls 
Conclusions: Clonidine could be a valuable addition to analgesic - sedative 
regimen in burns, especially for prevention of AWS and deserves further 
study in this regard. 

RESPIRATORY SUPPORT IN EXPERIMENTAL ACUTE LUNG 
INJURY (ALl) WITH MODIFIED HEMOFILTRATION (CAVH.M) 
AND INTRATRACHEAL GAS INSUFLATION (IGI) 

A. Rasidakis, Ch. Kostopoulos, J. Kandiloros, H. Giannioti, 
N. Koulouris, D. Orfanidou, J. Jordanoglou and S. Moulopoulos 
Dept. Respiratory Medicine - Dept. Clinical Therapeutics - Athens 
Univ. Medical School- Greece. 

Hemodialysis - Hemoflltration modifications and/or Intratracheal 
Gas Insuflation have been recently used for blood gas exchange 
in several models of respiratory failure. 
Objectives: Evaluate the combination of CAVH-M and IGI for 
respiratory support in experimental Acute Lung Injury. 
Methods: Five mongrel dogs (22-+4Kgr) were Mechanically 
Ventilated inroom air, Paralysed, Heparinized, Connected with a 
CAVH-M system (Diafilter-30 polysulphone membrane) and 
remained stable for one hour (PaO~= 98.8•  
PeCO2=34-+8mmHg, PH=7.37-+0.07, BP=137-+12mmHg and 
PAP=15-+2mmHg). ALl was induced two hours after oleic acid 
infusion (0.07ml/Kgr) into the Pulmonary Artery (Poo~=46.6_+6 - 
P<0.001, PaCO~-50.2_+10 - P<0.05, PH=7.10-+0.10 - P<0.01, 
BP=158-+25 - P=NS, and PAP=29_+5 - P<0.01). FiO 2 70% for 
the next 30 minutes did not significantly altered the b3ood gas 
abnormalities. Afterwards, pure oxygen applied simultaneously a) 
through the inlet of the filtrate's compartment of the hemofilter 
(2L/min) while filtrate and gas were removed from the outlet port 
(bypass flow 220 ml/min) b) through a thin Intratracheal catheter 
positioned 2cm above the carina (4L/min). The FIO 2 given 
through the Ventilator readjusted to 21%. 
Results Replacement fluids/filtrate during the next four hours were 
not exceed 0.7L/hour, whilst the blood gases and pressures were 
improved as follow: CAVH-inlet:PaO.=88.5_+ 11-P<0.001, 
PaCO2=33.4_+15-P<0.05 , PH=7.20_+0.0"2-P=NS, BP=128+_10 
P=NS-, PAP=18_+1.6-P<0.01. CAVH-outlet: PAO2=420+_90 
P<0.001, PaCO2=30_+ 12-P<0.01, PH =7.26_+0.03 - P<0.05. 
Conclusion: A simple hemofiltration technique combined with 
intratracheal oxygen Insuflation may provide respiratory support in 
dogs with oleio acid induced Acute Respiratory Failure. 
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COMPARATIVE ANALYSIS OF THE CHANGES IN THE HUMORAL 
IMMUNITY FOLLOWING TRAUMA AND MASSIVE TRANSFUSION OF 
AUUTOLOGOUS AND HOMOLOGOUS BLOOD 

ivan Petkov, M.D., Georgi Kazandziev, M.D., Julia Brankova, 
M.D., Nikolai Timenov, M.D. and Dimitar Terziiski, M.D. 

Department of Anesthesiology and I ntansive Care Medicine, 
Military Medical Academy, 3 G. Sofiiski str., 1606 Sofia, 
BULGARIA 

OBJECTIVE. To compare the changes in humoral immunity in trauma 
patients following massive transfusion of autologous and homologous 
blood. 
METHODS. We studied 3 randomised clinical groups of patients each 

containing 24 patients with trauma and operation of large arterial ves- 
sels. The amount of autologous or homologous blood transfused to 
the patients was exceeding 1 500 ml, while the patients in the control 
group did not recieve blood or blood products. 
RESULTS. We recorded most pronounced and characteristic changes 
on the 1-st and on the 7-th day in the group of patients recieving ho- 
mologous blood transfusion, i.e. decreased amount of IgG,IgA,IgM,C5 
and C4 fractions of the complement system, haptoglobin and signifi- 
cant and sustained rise of circulating immune complexes up to the end 
of the study period. In the control group of patients the decrease was 
weaker and lasted only during the 1-st post-operative day; the dynam- 
ics of the circulating immune complexes level were almost the same as 
in the first group of patients. In the group of patients recieving autolo- 
gous blood transfusion, the parameter values did not change signifi- 
cantly from preexisting levels after the 1-st day, while on the 7-th and 
on the 30-th day showed a tendency towards aslight rise. 
CONCLUSIONS. Autologous blood has a favourable effect upon hu- 

moral immunity and should be the transfusion medium of choice in 
cases where autologous blood reinfusion is technically possible. 

THE AUTOLOGOUS BLOOD AS A LIFE - SAVING TRANS- 
FUSION MEDIUM IN SEVERE TRAUMA AND HAEMOR- 

RHAGE 

Ivan Petkov, M.D., Rumen Farashev, M.D. and Dimitar Terziiski, M.D. 

Department of Anesthesiology and Intensive Care 
Medicine, Military Medical Academy, 3 G. Sofiiski str.,1606 
Sofia, BULGARIA 

OBJECTIVE. The amount of blood lost during trauma and op- 
eration could hardly be forseen and donor blood supplies are not 
always available in sufficient amounts. Rare blood group types 
and/or unexpected haemorrhage pose a great challenge to the 
transfusion therapy and the methods of intraoperative autolo- 
gous blood transfusion. 
METHODS. We report a case of a 18-year old male patient with 
extremely massive intraabdominal haemorrhage ( 7 300 m( 
blood loss ) during an abdominal aorta reconstruction following 
a traumatic injury of the abdominal aorta. We achieved a suc- 
cessful reinfusion of 6 600 ml of autologous blood using an origi- 
nal autotransfusion system developed by us ( pat. No 95311/ 
11.10.1991). 
RESULTS AND CONCLUSIONS. The autotogous blood in the 
case reported here was the only and the most suitable transfu- 
sion medium for the rapid intraoperative compensation of the 
acute haemorrhage and the favourable outcome of the patient. 
The post-operative period was smooth and no significant disor- 
ders in the clinical course as well as in the laboratory tests ( 
morphological,biochemical,coagulation and immunological) 
were recorded. There were no complications during the post- 
operative period despite the fact that the amount of blood rein- 
fused to the patient was slightly exceeding his own volume of 
circulating blood. 

BLOOD OXYGENATION, OXYGEN TRANSPORT AND TISSUE PER- 
FUSION DURING THE EARLY POSIT~J~.UMAT'rC PERIOD 

Ivan Petkov, M.D., Georgi Kazandziev, M.D., Dimitar Terziiski, M.D., Nikolai 
Mladenov, M.D., Pepi Kazandziev, M.D. and Julia Brankova, M.D. 

Department of Anesthesiology and Intensive Care Medicine, Department of 
General Surgery, Department of Immunology, Military Medical Academy, 3 G. 
Sofiiski sir., 1606 Sofia, BULGARIA 

OBJECTIVE. The haemoglobin concentration and the perfusion pres- 
sure value could not be the only criteria for the early signs of tissue 
and organ dysfunction. Because of this, we employed the extensive 
monitoring of oxygen transport during severe trauma in order to. 
achieve dynamic evaluation of physiologic compensatory mechanisms 
and to assess the efficacy of intensive care management. 
METHODS. We conducted a prospective controlled trial on the blood 
oxygenation, oxygen transport and tissue perfusion during the first 3 
days after the trauma in 20 patients with polytrauma. We used a Swan 
- Ganz pulmonary artery catheter (Beckton - Dickinson, U.S.A.), De- 
seret 1000 Cardiac Output Computer (Medical Inc., U.S.A.) and 
Hewlett - Packard Monitor (Hewlett - Packard, Germany) to measure 
and calculate all the parameter values. The severity of the injury was 
assessed using the APACHE II score system. All the patients had 
scores over 18. 
RESULTS. The results show a significant decrease in the arterial blood 
oxygen content and in the arterio-venous difference, as well as an in- 
crease in alveolo-arterial oxygen difference and in the transpulmonary 
right-to-left shunt. The tissue oxygen supply and the tissue oxygen 
consumption reveal a tendency towards a decrease below the physi- 
ologic minimum of adeqate values. The erythrocyte current velocity 
and the ratio between oxygen transport and erythrocyte current veloc- 
ity also decrease inspite of the optimal blood rheology. 
CONCLUSIONS. The dynamics in the parameters values are most 
pronounced between the 2-nd and the 18-th hr after trauma, which 
predisposes patients to the risk of developing stable hypoxemia and 
characterizes this period as the most critical for tissue metabolism and 
organ dysfunction. 

BURNED CHILDREN ADMITTED TO THE PAEDIATRIC 
INTENSIVE CARE UNIT IN NOVl SAD, YUGOSLAVIA 
Komarcevic A.,Janjic Z.,Komarcevic M., 
Marjanovic S.,Belopavlovic J.,Petrovic T. 
Institut for Child and Adolescent Health, 
Novi Sad,SR Jugoslavija 

ObCectives: Retrospective epidemiological 
analysis of the patients with burns admitted 
to the paediatric intensive care unit in Novi 
Sad,SR Ju~oslavija. 
Method: 48 case hystories were reviewed 
corresponding to patients aged o-15 years 

between 1 Jan.1991 and 31 Dec.1994,initially 
treated in our intensive care unit. 
Results: Male to female ratio in the sample 
was almost 2:1.There were predomination of the 
children under 3 years of age(6o,42%)as well 
a s patients who suffered burns that affected 
less than 2o% TBSA(7o,83%).The most frequently 
factor as the cause of burns was scalding by 
hot water or hot liquids(68,75%). 31,11% of 
the patients recieved at least one skin graft 
operation.Wound cultures were sterile in 7o,83~ 
The most frequent isolated micro-organisms 
were Cram positive bacterias(Staphylococcus 
epidermidis and Streptococcus gr.D in 78,57%). 
Gram negative bacterias showed low incidence 
(Pseudomonas aeruginosa was isolated in only 
two cases-we have used polyvalent Pseudomonas 
vaccine).There wer~ two fetal outcomes. 
Conclusions: According to our data,there are 
no general tendency in the reduction of 
paediatric burn injuries.We emphasize need for 
improved injury prevention programmes. 



POSTTRAUMATIC CHANGES IN LUNG COMPARTMENT IN TWO INBREI 
STRAINS OF RATS: EVALUATION BY ISOLATED RAT LUNGS IN 
SHORT-TERM CULTURE 

M.Kataranovski, D.Can~ar, S.Popovid, Z.Bogdanovid, 
~.Kataranovski* and A.Dujid 

Inst. Med. Res. and Insg. Pathol., Military Medical 
Academy, Belgrade *Inst. Biol. Res., Belgrade, YU 

Objectives: Posttraumatic changes in immune mechanisms 
in lung compartment in trauma were analyzed in AO and DA 
inbred strains of rats which differ in their immunologi- 
cal reactivity: the former being low responder and lat- 
~er hiperresponsive. Methods: The levels of TNF-alpha 
activity in the 24 supernatants of cultured lung lobes 
and dynamics of cells migration from tissue explants in 
6h lung cultures were assessed in AO and DA rats subject 
ted to severe burn trauma. Results: Increased levels of 
TNF activity (160+3 pg/ml compared to 50+4.9 pg/ml in 
control) were found od day 3 following trauma in lung 
sups of AO rats while no changes in the levels of acti- 
vity of this cytokine were found in lung-sups od DA rats 
More pronounced extent and dynamics of cell emigration 
were noted in DA rats, while almost unchanged in AO rats 
Sharp rise in PMN percentages 3h following trauma (60- 
70% compared to rare PMNs in control), followed by inc- 
rease in lymphocyte numbers at later time points among 
lung cell emigrants was detected in AO rats. Slower but 
persistent increase (25%, 3h following trauma and 60% 
and 50% on days 1 and 3 after trauma infliction, respec- 
tively) in PMN numbers among DA lung cell emigrants was 
detected, which appeared to be activated, as judged by 
their NBT reduction capacity. Increased percentages of 
peripheral blood PMNs and increased state of leukocyte 
aggregation/adhesion were detected in both strains, but 
different levels of plasma TNF: increased levels in AO 
rats on days 1 and 3 following trauma, and initially but 
persistently high levels of plasma TNF alpha in DA rats 
(4-5 fold higher compared to initial levels in AO rats). 
Conclusions:Different patterns of local (lung) and sys- 
temic changes in cell numbers and cytokine levels impli- 
cate differential posttraumatic migratory capacity of 
PMNs vs. lymphocytes in lungs in AO and DA rats. 
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EARLY DIAGNOSIS OF ACUTE INTESTINAL ISCHEMIA BY COLOR 
DOPPLER SONOGRAPHY 

E.Danse, B.Van Beers, P.Goffette, F.Hammer,AAV.Dardenne, F.Thys, 
P-F.Laterre, M,S. Reynaert, .LPringot 
Dept of Radiology (ProfB.Maldague) and Dept of Intensive Care ( Prof 
M,S.Reynaert), St.Luc Univ.Hospital, Brussels, Belgium 

Ob[ectives: Acute intestinal ischemia is often a late diagnosis and is associated 
with high morbidity and mortality rate. Usefullness of abdominal sonography for 
detection of acute intestinal ischemic disorders was evaluated as well as its 
influence on management and outcome. 
Materials and methods : A color Doppler abdominal sonography ( CDS ) was 
performed in all patients admitted for acute abdominal pain in emergency room. 
A final diagnosis was obtained in all patients either by clinical evolution (107), 
surgery (126), computed tomography (225). endoscopy (8l) or other X-rays 
explorations ( arteriography (6), barium enema (15). or intravenous urography 
(19)). 
Results : 
From 09/93 to 03/95,579 patients (pts) were admitted at our emergency room for 
acute abdominal pain, For 258 pts a diagnosis of urinary (230) or gynecologycal 
(28) pathology was concluded. For 4 patients, a symptomatic aortic abdominal 
aneuvrysm was surgically treated. For 317 pts, the final diagnosis was a 
gastrointestinal disorder (72 appendicites, 62 inflammatory bowel diseases, 45 
colonic diverticulltes, 4 pseudomembranous colites, 45 gastro-duodenal ulcus, 18 
acute pancreatites, 55 mecanichal obstructions and 16 acute intestinal ischemic 
disorders ( 5 isehemic colitis, 11 small howell ischemia [6 due to thrombosis of 
superior mesenteric artery, 4 with superior mesenteric venous thrombosis and one 
low flow stams])l. In 15 of those 16 cases, the correct diagnosis was suggested 
by CDS. There was one false positive result of CDS (one perforated Meckel 
diverticulum) and one false negative result (distal arterial thromboembolism of 
superior mesenteric artery). The diagnosis was clinically suspected at admission 
in only 6 of the 16 pts. Four patients were treated by 'Tn situ" thrombolysis ( 2 
with complete lysis at 48 hours, 1 unsuccesfull lysis[death], 1 partial lysis). Two 
were treated by systemic heparin and 10 by surgery. The survival rate was 13/16 
(81%). 
Conclusion : Color Doppler sonography appears to be usefull for detection of 
acute intestinal ischemia. In our experience, it lead to reduction in morbidity and 
mortality rate. In selected cases of early diagnosis, it allowed a non-surgical 
approach of treatment. 

INTEREST OF MONITORING SYSTEMIC FIBRINOLYSIS [LYSIS ONSET 
TIME (L.O.T.)] DURING THROMBOLYTIC THERAPY OF PERIPHERAL 

THROMBOSIS 
F. Thys, P.F. Laterre, J. Col, P. Gafette, E. Danse, M. Reynaert 
Intensive Care Unit, St. Luc Univ. Hospital, Brussels, Belgium. 

The guidelines and medication dosages for the lytie therapy of peripheral 
thrombosis (arterious or venous) are not clearly defined. Risks and benefits af a 
thrombolytic therapy are unpredictable. 
A new method for monitoring of the systemic lyric state after thrombolytic 
agent : L.O.T. (Lysis Onset Time) can potentially improve thrombolytic 
management. 
The method uses reagents on a test card. The reagents convert fibrinogen of 
citrated whole blood into a fibrin clot. Time for clot to be lysed is related to the 
lytic activity of the sample. As an indicator of global lyric state, L.O.T. is sensitive 
to levels of lytic agent, fibrinogen, functionnal plasminogen and plasminogen 
activator inhibitors. A major advantage of the method is its bedside use. 

In a control sample of blood without any lytic activity, the L.O.T. is superior to 
1 200 seconds. In a systemic lytic state, such as in acute myocardial infarction 
after 15 mg of tpA, the L.O.T. is inferior to 200 seconds. 
In four cases of venous and arterial embolism, fibrinolytic therapy was tailored 
by the L.O.T. monitoring : 
Case 1 : Woman (21 y.; massive pulmonary embolism). Systemic lytic response 
(L.O.T. < 200 sec.) and clinical reco~)ery after 675 mg of r-tpA. 
Case 2 : Woman (19 y.; metrorrhagia, braehial artery occlusion). Local infusion 
of urokinase. Total reperfusion and no systemic lysis (L.O.T. >1200 see.) 
Case 3 : Woman (65 y.;mesenteric artery occlusion). Local prolonged r-tpA 
infusion (r-tpA 88 mg/16 hours). Complete reperfusion, no systemic lysis 
(L.O.T.>1200 see.), no bleeding. 
Case 4 : Woman (35 y.; portal vein thrombosis). Transhepatic portal vein lysis 
r-tpA 31 mg/17 hours). L.O.T. showed systemic lysis (L.O.T. : 775 see.) before 
clinical haemorrhage. 
Absence of systemic lytic state during local infusion allows to prolonge fibrinolytie 
therapy and increase the dosage of medication. On the other hand, early systemic 
lytic state allows a reduction in initial dosage. 
Conclusion : In our experience, thrombolysis tailored with L.O.T. extends the 
indication oft thrombolytic therapy in patients with high risk of bleeding. 

Vehic le  for  the  mass  a c c i d e n t s / m e d i c a l  and  technical  characterist ics  

M. Vorkapid, S. Ignjatovid, M. Kokid and Z. Milid, Institution for Occupatio- 
nal Health - "Zastava" Factory trucks - "Zastava" - Kragujevac - SR.- Ju- 
goslavia 

Emergeny medical squad service is the most important segment in the pro- 
cess of saving the people, in the cases of mass accidents, like industrial acci- 
dents caused by the: explosion, fire, chemical poisoning, traffic accident, ele- 
mental catastrophes and the war. Because of that, each Emergency medical 
squad service needs to have in its motor-pool vehicle for the mass acci- 
dents/ for provoding at least 100 people, wounded as well as the people be- 
came ill/. 

Objectives: Presentation of such special vehicle, produced by "Zastava- 
Kamioni" and it's medical-technical equipment. 

Methods: Descriptive and comparative analysis of the medical and techni- 
cal characteristics, based on the actual norms/din, 75080, ISO 9001, YUS.../  

Results: On the base of doctrinaired requirements of the emergency med- 
ical squad in the case of mass accidents, our researches resulted in the fol- 
lowing medical and technical characteristics 
- The vehicles for mass accidents are GVW/with a payload off cca 5-8t, 

with the fixed, closed body, type: universal van, 
- Technical equipment aggregates, stretches, anti-fire device, equipment for 

pitching the tent and for maintaing technical conditions of the work 
- Medical equipment: Linen bags with complete sets of bandage material, 

means for the reanimation and immobilization, for the infusion, medical 
instruments and remedies as well as the tent for lodging at least 
50 wounded and sik people. 

In Federal Republic Yugoslavia, it was proposed 24 such vehicles for the 
emergency medical squad needs. 

Conclusion: We suggest to introduce this vehicle in the production range 
of the ambulance vehicles for saving, especially in the circles where can oc- 
cur serious accidents. 
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REVERSIBLE CARDIAC FAILURE IN AN ADOLESCENT AFrER 
PROLONGED CO EXPOSURE 

I. Colle MD. M.Diltocr MD, J. Ramet PhD, H. Spapen MD, N. Nguyen 
MD, I, Hublooe MD, L. Huyghens PhD. 
Intensive Care Department, University Hospital AZVUB, Free University of 
Brussels, Belgium. 

Introduction : Carbon monoxide (CO) poisoning commonly generates 
central nervous system abnormalities though an important cardiac morbidity 
and mortality must be considered. Long-term exposure to CO with COHb 
levels < 30% may be more dangerous than short-term levels of 45-50%. We 
report a case of an adolescent who after prolonged exposure to CO 
developed a severe reversible cardiac dysfunction with low levels of bloed 
COHE 
C a.ase History : A 15 year old boy was found comatose at home. His mother 
in the neighbouring bathroom died severn hours earlier of what was later 
proven to be a CO intoxication. On arrival the GCS was 8/15 and the 
patient was breathing spontaneously. A postictal status with eventual 
postanoxic encephalopathy was suspected. A COh'b level of 10% was 
objectivated. The cardiorespiratory situation quickly deteriorated requiring 
mechanical ventilation. Chest X-ray showed diffuse bilateral patchy 
infiltrates. ECG revealed signs of ischemia. Severe left ventricular 
dysfunction was evidenced by pulmonary artery catheterisation and 
echecardiography and later by isotopic angiography (LVEF 20%). 
Treatment was intensified with inotropic support, intta-aortic balloon 
counterpulsation and oxygen therapy. The clinical course was further 
complicated by a crush syndrome and renal failure. The patient's condition 
gradually improved and he fully recovered without any residual lesions 
(LWF 80 %) 
Conclusion : Even after prolonged exposure COHb levels can be 
misleadingly low. High tissue levels of accumulated CO can be associated 
with coma and fulminant cardiorespiratory failure requiring advanced life 
support facilities. 

COMBINED INTOXICATION WITH TRICYCLIC 
ANTIDEPRESSIVE AND NEUROLEPTIC AGENTS. 

L. Poelmans MD, M. Diltoer MD, ts Spapen MD, I. Hublone*MD, V. 
Maes**Pharm, L. Huyghens MD. 
Intensive Care Department, Emergency Department*, Clinical 
Chemistry**. A.Z.-V.U.B., Laarbeeklaan 101, B-1090 Brussels, Belgium. 

Introduction : Both neuroleptics (NLP) and tricyclic antidepressive agents 
(TCA) can induce arrhythmias, prolongation of the QT segment and the 
PR interval and hypotension. We report a case illustrating that combined 
overdose of these agents increases the toxicity of each compound and the 
risk for adverse cardiac events. 
.C, gse History : A 44 year old male ingested 2500 mg doxepin (SinequanR), 
a TCA and 3500 mg prothipendyl (DominalR), a potent NLP in an 
attempted suicide. Upon arrival in the Emergency Department the patient 
was unconscious (GCS 6/15), breathing superficially, and presenting signs 
of recent vomiting. Physical examination revealed a taehycardia of 140 
b.p.m., an arterial blood pressure of 90/70 mmH4g. ECG showed a brood 
QRS complex tachycardia. A chest X-ray revealed the presence of an 
aspiration pneumonia. Laboratory investigation demonstrated increased 
levels of crcatine phosphokinase, lactate dehydrogenase and aspartate 
transaminase ; hyperglycemia and leucocytosis were present. The plasma 
concentrations of doxepin and prothipendyl were respectively 410 gg/L 
(toxic level 5130 #g/L) and 3900 I.tg/L (no reference). Treatment consisted 
of mechanical ventilation, gaslric lavage and administration of activated 
charcoal and IV fluids and antibiotics. A hemodynamically well tolerated 
veatricular tachycardia developed 1 1/2 h later. NaHCO3 (250 mEq/24 h) 
was administrated inducing an ectopic atrial tachycardia with a normal 
QRS complex and prolonged QT. 8 h after admission a normal sinus 
rhythm was present; the prolongation of the QT segment persisted for 2 
days. The patient fully recovered. 
Conclusion : The treatment with NaHCO~, alkalizing the blood and thus 
increasing the protein binding of the tricyclic antidepressant molecule, can 
readily correct the potentially life-threatening cardiac arrhythmias and 
therefore should be part of the routine treatment of combined TCA-NLP 
overdose. 

DIABETES INSIPIDUS: A PROGNOSTIC SIGN OF BRAIN 
DEATH IN BRAIN INJURED PATIENTS 

P. A,qouridakis, M. Anastasaki, K. Katsanoulas, H. 
Mavrommati, K. Hatzakis, M. Zervopoulos, H. Askitopoulou 

ICU Dep/ment, University Hospital of Heraklion, Crete, Greece 

Ob/ectives: The development of diabetes insipidus (DI) in patients 
with brain injury is a known negative prognostic sign. The aim of 
this study was to investigate whether this is also a reliable early 
prognostic sign of brain death. 
Methods: This is a retrospective study of 85 patients treated" 
during a two year period (1-3-1992 to 1-3-1995) in our I.C.U who 
meeted the following criteria: (1) coma score _< 8 GCS within the 
first 24 hours, (2) positive brain CT scan on admission classified 
according to Marshall's diagnostic classification (classes 1-6), (3) 
normal renal function during the entire ICU stay. For the definition 
of DI were used the usual Di criteria plus hypematriaemia (serum 
Na" >_ 155 mEq/L). Survival was defined up to the 30th 
postadmission day. 
Results: From the 23 patients (27% of the total) who developed DI 
(group A) 22 were diagnosed as brain dead (specificity = 0,98) 
and had a mortality rate of 100%. From the other 52 patients 
(group B) who were normonatriaemic (serum Na § _< 155 mEq/L), 
44 had a mortality rate of 25% (group BI) and 8 patients (group 
B2) had brain death (sensitivity = 0,74). Both groups A and B2 
(with mortality 100%) differed according to age (32,17 + 12 vs 
57,1 _+ 14,1 respectively, p _< 0,01), the cause of injury (65% with 
head injury in group A vs 12% in group B2) and the Marshall brain 
CT classification (47% with class 3 in group A vs 36% ingroup B2). 
Conclusions: According to the findings of this study, the 
development of Diabetes Insipidus in brain injured patients seems 
to be a highly specific index for brain death (positive predictive 
value = 0.95). However, further prospective studies are needed 
for the definitive evaluation of these findings in such patients. 

EXPERIMENTAL IMPLEMENTATION OF AN EMERGENCY MEDICAL 
SERVICE SYSTEM 1N A SMALL COMUNITY IN ITALY 

C.Munch, M.Valente, G.Baldassarri, E.Adrario, P.Pietropanli 
Institute of Medical and Surgical Emergencies - University of Ancona, Italy 

(Chairman Prof.P.Pietmpaoli) 

Emergency care in Italy, despite all efforts, is still lacking a nationwide 
organized prehospital care system and, until today, there are only different 
regional solutions. The majority of these realities imply rather simple 
ambulance first-aid services without attending emergency physicians and 
without resuscitation equipment. The emergency medical service (EMS) system 
in Falconara M., Italy, was implemented in august 1994 by a collaboration 
between the School of Anesthesiology and Intensive Care of the University of 
Ancona and the, already existing, volunteer rescuer organisation "Yellow 
Cross". According to the guidelines pubblished in 1992 [1] the pre-existing 
equipment of the volunteers was completed with type A ambulances and 1 
special equiped motorcar (patient monitor, defibrillator) for ambulance 
indipendent physician transpur[. A special data collecting schedule was created 
to memorise every emergency intervention in a computerised data-base. The in- 
training members of the School of Anesthesiology and Intensive Care provide 
24 hour ready intervention. 

In this report the Authors describe their experience concerning primary first- 
aid medical interventions. For a preliminary evaluation we considered, 
retrospectively, 300 consecutive emergency interventions in the time period 
from novembre 1, 1994 to april 30, 1995. The emergency physicians treated 131 
male (44 %) and 169 female (56%) patients, 15 patients died before hospital 
admission and 75 patients (25%) were treated at home by the ambulance 
indipendent physician and did not need any further medical treatment. In the 
same time period 1 year earlier (november 1993 to april 1994) without 
attending physician the volunteer rescuers transferred all 257 first-aid 
interventions to near-by hospitals. 

We conclude that the presence of an attending, iudipendently motorised 
physician in emergency interventions is essential for the establishment of 
precise priorities and may be helpful to reduce hospital admissions by 
ambulance intervention, though reducing primary" health care costs. 
[1] - JAMA 1992, 268:16 



LIQUOR FILTRATION IN THE TREATMENT OF SUBARACHNOID 

BLOODSTROKE 

I.Petrova, S.Petrov, V.Gorbachev, V. Chichkine, 
E. Chichkina 

Interregional Neurosurgical Centre, Irkutsk, Russia 

We have developed the method of liquor filtration 
which allows to purify the cerebrospinal liquor from 
blood and its decay products in the subarachnoid 
bloodstroke. The hemipermeable dialysis membrane was 
used as a filter, which lets only in water, electro- 
lytes and substances with small molecular weight. 

The liquor filtration was used for the treatment 
of 19 patients with the subarachnoid bloodstrokes of 
different etiology. 

The perfusion of liquor was performed at the 
rate 3 ml/min in the recirculatory mode. Its dura- 
tion was 180 - 240 min depending on the bloodstroke 
intensity. The filtration makes possible the most 
completely purifying of the hemorragic liquor, the 
reducing of the content of blood ceils and its decay 
products 80 - 300 times as less. 

The monitoring of the patient's state during 
the perfusion didn't revealed the departure from 
the norm of the main vital part. 

The liquor filtration technique compares favo-~ 
rsbly with the routine method of cleaning by the 
absence of toxical effect of heterogenous solutions 
on the central nervous system. 

The filtrstion of the cerebrospinal liquor in 
the subarachnoid bloodstroke sllows to provide the 
the early cleaning of liqour, the regression of menin- 
geal syndrome and to improve the patient's state of 
health. 
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E3TABLI~MCzr 3BD ~ OF REI~IDNAL MEDICAL FIRST-AID 

Zhoulittoing, ED., Tan Zi, M.D. 
Dept. of Sargery, The First  Teaching t[ospitat, 29 Yejin-l)a-l)ao, Wuhan 430080 
fltlNA 

Objectives: The medical f irst-aid is the most important task of the public hc 
atth department. In general, single hospital model couldn't fatty, effective 
ly rescue mony severe patients who need mergant treatment in the scene. Bub 
establishing the medical f i rs t -aid network, the severe patients can be given 
the most timely und the most scientific emergent treatment. So that, the suc 
cessfut rate of the saving wilt be greatly increased. 

Methods..; Our hospital is  a general big hospitaL. Through developing and cons 
tructlng for more than ten years, the medical f irst-aid network distributed 
art over the area under our jurisdiction has been set up. It  consists of thr 
ee units: the medical f i rs t -aid unib center comartd and mnagment unit, co 
m~nlcation and tiaison unit. The principle of the network operation is with 
oat having to 90 far to mergoncy, specialized emergency and the best merge 
acy. 

ResuLts: The results of the network operation were notable. Cmpari~ the to 
tat successful rate of the saving (91.6~), the successful rate of saving tra 
ma (93.~), the suscessfut rate of saving shock (98.~) and the successful 
rate of cardioputmonary resuscitation (52.4~) daring the three years after t 
he network operated with these before (86.6~), (91]. 4~), (92. ~ )  and (4ft. 5~), 
the successful rates after operating were remrk~iy higher ( P<I).O5 ). 

Conctusions~ The above results showed estabiishmnt and mena0emont of region 
at medical f irst-aid network had very si~nificont action during mergentty s 
avin9 the severe patients. Moreover, the regi~at  medical f irst-aid network 
atso take an important part in prevention and health protection of the mass. 

E F F I C A C Y  O F  A N T 1 V E N O M  T H E R A P Y  IN S C O R P I O N  
E N V E N O M A T I O N  (SE):  A C A S E - C O N T R O L  STUDY.  
F.Abroug, S.Nouira, R.Boujdaria, H.Haguiga,  S.Marghli, 
S.Bouchoucha. Service de Rdanimation Polyvalente. C11U Monastir. 

Objectives: SE related mortali ty is due to the occurrence of  both RV 
and LV dysfunction evoking cardiogenic shock and pulmonary edema 
(F. Abroug, Intensive Care Med 1995; S. Nouira. Chest 1995). 
Prospective evaluation o f  Scorpion antivenon (SAV), the only 
available specific treatment, is lacking. The aim o f  this study is to 
assess the effects o f  SAV on the basis o f  a case-control  study. 
Methods:Among 600 consecutive vict ims of  SE presenting to the 
emergency department, 135 were  managed using SAV (group SAV+). 
These patients were matched to 135 envenomated patients who did 
not receive SAV (group SAV-). Matching individual cases was  based 
on age, sex and severity o f  disease. The latter was  assessed according 
to three severity grades: Grade I: local signs; Grade 11: systemic 
response to envenomation; Grade I11: failure o f  a vital  sys tem 
Outcome including recovery and mortal i ty rates, duration o f  stay and 
incidence of  side effects was  compared between both groups. 
Results: Matching was  effective in more than 92% o f  case-control 
pairs yielding similar severity in groups. No statistically significant 
difference was  observed in the outcome of  both treatment groups 

S ~  
Grade I (%) 85,2 " 84""  
Grade II  (%) 12,6 13 
Grade 111 (%) 2,2 3 

Full recovery 135 134 
Death (n) 0 1 
Anaphylaxis  3 0 
D u r ~ t i o n o f s t a  da s 0 37 0 57 
Conchision: These data don't support  the systematic administration ot 
SAV to envenomated pat ients  regardless o f  disease severity. A 
prospect ive evaluation is warranted in severely symptomatic patients. 

Incidence of pneumothorax after severe blunt thoracic trauma. 
Importance of Early CTscan. 

Di SUvestre A., Nardl G., De Monte A, Muzzi R., 
Dept. of Anaesthesia and ICU 2nd (Director Giordano F) Hospital of UDINE Italy 

Chest injuries are the cause of death in 25% of trauma fatalities and a major 
contributing factor in an additional 50%. Pneumothorax is a major complication of 
chest injuries and can be initially overlooked bringing to additional morbidity and 
mortality especially in patients who require mechanical ventilation. The real 
incidence of pneumothorax in severe blunt chest trauma hasn't yet been established, 
as many pneumothorax can be missed on the initial chest x-ray (CXR) and computed 
tomography (CT) has not been routinely used. 
Obiectives: To evaluate the incidence of pneumothorax in patients with severe 
blunt chest trauma. 
Methods: a prospective study. From January 1 1993 to December 31 1994, all 
trauma patients with one of the followings conditions: fractures of four or more ribs, 
signs of lung contusion on the initial CXR or presenting a severe hypoxemia on 
admission (PaO2/FiO2 < 200) in the absence of pre-existing pathologies, were 
evaluated by initial CXR and subsequently submitted routinely to a CT. 
Results: 52 severe trauma patients were considered. 8 of them, presenting a severe 
hypoxemia on admission, had no evidence of major chest trauma (AIS<3). 
Hypoxemia was the consequence of severe trauma in other districts; these patients 
were therefore excluded. 44 patients with severe thoracic trauma (AIS>=3) were 
admitted into the study. The mean ISS was 36.2 (16-75). Thirty-six patients 
required artificial ventilation for at least 24 hours during the ICU slay. Three of 
them, who had a tension pneumothorax, were submitted to an emergency thoracic 
decompression on the field by the Emergency Helicopter team. In 7 cases 
pneumothorax was diagnosed an the initial CXR 14 more patients had a pnx which 
was identified only on the CT. In 4 cases a large pnx with lung collapse was missed 
on the CXR. 
In our group of severe blunt trauma patients, 54% (24/44) presented a pnx that 
required the insertion of a thoracic drainage. Only one third (7/21) of the 
pneumothorax could be recognised on the initial CXR, while other 3 were 
decompressed before performing the CXR. As many as 58% of the cases of clinically 
significant pnx were missed on the CXR, and a CT performed soon after admission 
allowed an early diagnosis bringing to changes in the treatment. (As the patients 
were mechanically ventilated a chest tube was inserted in all these cases). In 4 cases, 
the initial CXR overlooked a huge tended pnx which was the cause of 
hemodynamie instability. 
Conclusion: in patients with severe blunt chest trauma even large pnx can be missed 
on the initial CXR. Moreover due to the non compliant compressible lung, a 20% 
pneumothorax which can be recegnised only on a CT, can bring to high intrapleural 
pressure altering eardiopulmonary function. 
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ANALYSIS OF ANAESTHESIA WITH PROPOFOL/KETAMINE 
FERSUS PROPOFOL/ FENTANYL 

N.AndOeli6,0.~osid,M.ZeSevid,M.Risovid,D.Stepi6, 
D.Djokid 
B~rga~yC~qterClinicalCaqterafSerbia,Belgrade 

Cb~ctives:~lis study ~ the use of ~rq]ofol earbired with 
k~t~ine (aq a~sJgh~ic s@~qt widn inirJrsic armlgesic 
pro~mities) or with fsqtmTyl,with psrtial aZgmsis an hgenxlyn- 
a~ic ~ dur i rg  ~ ~ re:~ver~ f~m ~ in 
hXh ~ of ~ti~. 
~ :  Yali~mial and ~bod:30 a~it p~tie~ts A~ I-II were 
included in ibis shxly. Patients were rsrd]nly dieided in two 
~ns. All D~tie~ts ~me given 5-5 prcpofol bolus doses (o,5 
~gkg) for ird~iQn of ~ .  ~ i a  ~s m~sJn~ 
with an infusion 6 ~ ~ropafol. As sdflitianal were given fan- 
i~l (o,2 n]g) ~tely before ~ anJ trad~e~ irfoJo- 
ation followad by feasted bolus of o,i mg in ~ro4o l.Patients in 
gr~4o 2 received i ~  (an initial bolus dose of 35 rg slowly 
intcavax~ 8rd 25 mg as infusion over ~0 rain) .Infusions Of pro~- 
fol or ImcPofol with kg~mine ~ stopFsJ 10-15 rain ]:~o~ extu- 
hation.Arterial blood ~ (sistolic arterial blood preassu- 
re~ZAP,mean ~rTerial blood pr~,d~lic arterial prea- 
ssure-[ZP a~ h~art rate-~) ~ m ~  before induction Of 
a ~  iO, 30 snd 60 rain aftem ~ intutation. 
Results: Arterial blood preasstre ~s decreases duri~ irn~ction 
of sn~Wd~sia in hY~ ~n~s,tnt mare in th~ ~ who r~eived 
fsqtanyl.~ere w~s statisticslly sifnific~ntly difemerme dmir~ 
m ~  Of an~ia. Arterial blood r~easatre and heart 
rate were stable i n  the  t-..e~min 9-~a4~. All t h ~ , f l - e  keta 'nire 
grcqo hsd e~rly :~e~y time. 
Ctrmlusi~s: ~e ombiretion Of proTxfol wilh keta/ne for irdu- 
orion a~d ~ Of sn~sd~esis w~s yell accept~ by p~tierfcs 
anJ coald he ~ as an alterrstive ~o ccnva~icrsl a~es - 
d~sia. 

OXYGEN FREE RADICALS PRODUCTION AFTER MULTIPLE TRAUMA 
INJURY IN A PRE-HOSPITAL SETTING 

P. Bauer MD, C. Charpentier MD, F. Belleville-Nabet MPH, F. 
Dubois, B. Levy MD, C. Varoqui MD, P. Atain-Kouadio MD, A. 
Larcan MPH 
Dept of Intensive Care, CHU, 54035 Nancy, FRANCE 

Objectives : Evaluate the oxygen free radicals production after 
multiple trauma injury on the scene and upon admission in the 
intensive care unit of a teaching hospital. 
Methods : From December 1, 1993 to June 1, 1994, all patients 
enrolled in the study were assessed for catalase, glutathjone 
peroxidase and superoxide dismutase activities, reduced 
glutathione, malonyldialdehyde, vitamine E and selenium 
concentrations. 
Results : 10 patients were admitted during the study period; 
there were 7 men, 3 women, aged 25 to 75, only 3 of them 
survived at the time of discharge; the laboratory findings showed 
dramatic changes in both free and total vitamine E 
concentrations, 5.6 mg/I and 6.5 mg/I respectively (normal 
values above 8 rag/I) as well as selenium concentration in 
plasma, 52 mcg/I (normal values 60-83 mcg/I). When blood 
samples were repeated from day O to day 4, the drop was more 
pronounced 24 hours after the trauma (3.1 rag/I, 4.4 mg/I, 51 
mcg/I respectively) and was corrected spontaneously on day 3. 
Conclusions : In patients with sustained multiple trauma injury, 
as far as oxygen free radicals production was concerned, no 
major changes were observed save plasmatic values such as 
vitamine E or selenium, the results of which could be related to 
dilution after massive colldfd infusion and fluid administration 
at the time of early resuscitation. Therefore, this preliminary 
study does not suggest the need for early supplementation of free 
radical scavengers even in case of severe haemorrhagic or 
traumatic shock. 

CYTOKINE OR ENDOTOXIN RELEASE AND SPLANCHNIC PERFUSION 
DURING HEMORRAGIC SHOCK IN MULTIPLE TRAUMA PATIENTS 
(7,r G.Audibert, B.Dousset, M.Weber, P.Welfringer, J.Garric, MC 
Laxenaire. 
Department of Anesthesia and Critical Care, Hopital Central, Nancy, France 

Objectives : Assess the relation between cytokine or endotoxin release and indices 
of splanchnic malperfasion after hemorragic shock in multiple trauma patients. 
]~r study was approved by the local ethical committee. Trauma patients 
admitted to the emergency room who met the entrance criteria of more than 1 hour 
MAP < 60 mmHg or use of vasoactive agents or blood lactates > 5 mmol/1 were 
selected for study. A nasogastric tonometer (Tonometrics, Inc, Plastimed, France) 
and a Swan Ganz catheter were placed on admission. PHi, lactates, hemodynamics, 
plasma cytokine and endotoxin concentrations were measured on admission and at 
3 .6 ,  12, 24, 48 hrs. An immunoradiometric assay was used to determine plasma 
concentrations of IL6 (N<0.03ng/ml) and TNFc~ (N<5pg/ml). Plasma endotoxin 
concentrations were measured using a chromogenic limulus assay (N<0.1EU/ml)(1 
Endotoxine Unit= 100pg). 
Results : 9 severe multiple trauma patients (Age = 42_+18 yrs, ISS = 40-!-_15, 
SAPS = 19+'~, mean-+SD) were studied. They received 15+6 packed red cells during 
the first 24h. Mean duration of collapsus before inclusion was 5.1_+2.9 hrs. Death 
occm'red in ~tients. 

Ho H3 H12 H24 H48 
Etox 2.25+2.03 1.15+0.94 1.95+2.19 0.87+0.82 0.90-+0.81 
TNF ~ 39.8+27.4 43.5+33.9 48.9+29.1 56.3-+37.4 44.3-+25.7 
IL6* 4.30!3.30 4.78-+3.35 4.50-k3.87 4.51-+4.13 1.92-+3.15 
pHi 7.17-+0.21 7.16_+0.18 7.I2_-20.48 7.24-+0.18 7.35_+0.17 
Lact 8.04+2.30 17.92-+2.32 7.03_+5.98 5.96_+4.36 4.54_+2.63. 

rnean+~D, ~ pglml, *: ng/ml, Etox : endotoxin(EU/ml), Lact: lactate (retool/l) 

A significant correlation between initial IL6 level and SAPS was observed. In the 
early post-injury period phi, SaO2, SvO2, VO2 were significantly associated with 
;IL6 release (p<0.05 at Ho, H3, H6). Later a significant correlation existed between 
lactates and I I6  (H6, H24). A peak of TNF was detected at 24 and 48 hrs. It was 
associated with low phi  and low arterial pH of the early post-injury period (p<0.05 
iat Ho, H3, H6 ,H12, H24) and with high lactate levels of later period (_>H12). 
Only the late release of endotoxins (I{48) was correlated significantly with initial 
!oxygea-delivered parameters. 
iConclusion : There was a marked increase in IL6 in the early phase of trauma 
[whereas TNF increased later (24-48 hr). I16 and TNF release after major trauma 
iwith hemorragic shock is associated with splanchnic malperfusion, as assess by the 
ivery low values of phi. Lactates seem to be a later indice. 

OVER THE COUNTER PRODUCTS CONTAINING THEOPHYLLINE 
CAN CAUSE THEOPHYLLINE TOXICITY 

Dr. Len Scarp_ inato. Dr. D. Purdom, Medical College of Wisconsin, St. Mary's 
Hospital, Milwaukee, WI, USA 

Introduction: 
Toxic effects are a well-known complication of an overdosage of prescription 
theophylline. What is less known is that over-the-counter (OTC) asthma 
medications contain theophylline, and that in some cases this might cause toxic 
effects. A case seen by us involved toxic effects from theophylline in an OTC 
medication and to date is the only published case in the English literaturet 
The rationale for this study was to delineate the OTC products containing 
theophylline from whatever data sources available. 

Methods: 
Multiple computer searches via MEDLINE were done. A Freedom of 
Information Act request was sent to the Food & Drug Administration on 
adverse reports and reactions associated with the use of theophylline. The 
American Assoc. of Poison Control Centers was contacted. 

Results: 
The MEDLINE computer searches failed to reveal any previous reports of 
toxic effects of theophylline from an OTC medications. The Freedom of 
Information response from the FDA stated that, since companies that marketed 
OTC medications are not required to keep a record of adverse effects~ there 
were none reported to the FDA. The American Association of Poison Control 
Centers recorded 5,735 cases of unintentional theophylline exposure in 1992. 
These were not coded as OTC vs. prescription, so the incidence of 
unintentional OTC exposure is unknown. Perusing several pharmacology 
texts and the Physician's Desk Reference, 15 OTC products contain 
theophylline in ranges 0f45 mg - 177 mg. 

Conclusigns: 
OTC products containing theophylline can cause theophylline toxicity, but no 
reporting mechanism exists. There are minimal publications documenting this. 
Information is not readily available on this topic. At least one documented 
case has been published. 

1 ~r~in~tol.,~zPnrAnmD ArchF~mMe.d'gq:2:lnRl-10R3. 



THE VEHICLE FOR HOUSE IHEATMENT Arid CARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~ I ~ 2 ~ '  M.Vorkapi6, C.Proki~, M.Milovanovi6, S.lgnjetcvi6 

ZAVOD ZA ZDRAVSTV[NU ZASTITU RADNIHA - KRAGUJEVAC 
ZASTAVA AUTOMOBILI - KRAGUJEVAC - S.R. - JUGOSLAVIA 

House treatment end care is the imperative of the modern medicine in 
the world, from one aid% for taking care of the nation, and from 
the other, because of the reducing the costs of the Funds for health 
insurance. 
Ob~ectlves: Presentation of the ambulance vehicle for giving the 
house treatment and care, as well as rehabilitation of the patients 
who needs such kind of treatment as necessary but not as urgent. Up 
today, such vehicle hasn't been introduced in the ambulance vehicle 
range. 
Methods: Descriptive and comparative enalysls of the medical- 
-tecnnical requirement, collected during questionnaire, in the sense 
of producing this klnd of the vehicle which would be complied wlth 
norms YUS-ISO 9000... 
Results: This category of the ambulance vehicles is realized with 
superstructure of the passenger car. The most suitable are the 
vehicles with smaller dimensions, l ike "ZASTAVA-YUGO"-kS/55 Which 
are reliable and rational for the exploatation and, at the same time~ 
they have very good maneuver capabilities. 
- Medics1 equipment: oxygen device portable:compLete set for the 

reanimation, EKG apparatus-portable, equipment for the simple 
operations, bandaging, ampulled remedies~ complete set for 
infusion... 

- Adequate space for the patient: there is no patient space in the 
vehicle, nor the stretcher and in the rear part of the vehicle, 
there are /with supports/ portable devices, doctor's and nurse's 
bag and the ether necessary equipment. 

Also, there is accessory seat within the space, in addition to the 
front seats far driver and medical staf f .  
Conclusion: We suggest to introduce this vehicle in the ambulance 
vehicle production range and to prepare appropriate norms. 
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12. Sedation/Analgesia 
COST"BENEFIT RELATIOM IN PROLONGUED SEDATION MITH MIDAZOI.AM vs PROPOFOL 
Sarrientos Vega R, Sdnchez Soria MM, Morales Garcfa C, Robes Gomez A, 
Vittanueva Alfonso R, Moreno Otero JA. 
ICU. HopitaL Virgen de la Sated. TOLEDO. ESPANA 

OBJECTIVE: Supposing that both drugs are e f f ic ient  as prolongued action 
sedatives we tr ied to test i f  the di f ferent awakening-times just i f ied the 
costa differences between midazolam (I~)Z) and propofoi (PPF). 
PATIEMTS ~ RETHOOOI.O6Y: On a medical-surgical ICU in the group of patients 
who required mechanical vent i lat ion (MV), we assigned to 40 patients MDZ and 
to 40 patients PPF, on a randomized way. Sedationls Level was adjusted on 
physicians indication, considering therapeutical fa i lure Levels over 0,5 
me/kg/h of MDZ and over 6 mg/kg/h of PPF. On relat ion with PPF, t rygi icer id 
Levels of 500 nlg were considered therapeutical fa i lure ([ ipids were reduced 
in parenteral nutr i t ion)  

To those patients who were ausceptibLe of extubation, sedation was 
supressed and the time t i l l  extubation was measured. Meanwhile drug-cost 
and ICU's permanence time costa were calculated in patients with HV. 
RESIJLTS:40 patients sedated with MDZ at doses of O,27e~/kg/h during 149~88h 
40 patients sedated with PPF at doses of 3,7 mg/kg/h during 142_+79 h. 

Table 1: Sedation~s outcome 

MDZ (n=40) PPF (n=40) 

Death 11 (2715~) 10 (25%) [ 
! 

Extubation 22 (55~) 17 (42,5~) i 
i 

Failure 7 (17,5%) 3 (7,5~) I 
I 

Failure due to HTG 10 (25~) I 
On labia 2: Evolution after sedetion's supression in extubation patients. 

Sedation hours of patients who were extubated. 

MDZ (n=22) PPF (n=17) 

Sedation's hours 144r0+57,6 140,5+79,2 N S 

Awakening hours 52,1_+53,2  4,1+4,2 p<O, 001 

Weaning's hours 48,5+30,6 29,0+38,2 p<O,05 
One hour of ICU stay costs: 7.025 pts (54 USD, 1"40 pts=l USD). The cost of 

sedation of 40 patients during 149 hours with MOZ was 1.841.241 pts (14.163 
USD), the cost of sedation of 40 patients with PPF was 5.]62.080 pts (41.246 
U~D). Sedation with PPF was 3.520.800 pts more expansive, 88.620 pts/patient 
(677 USO). Echonolllical benefit of redJcing the permanence 67 h to the 17 
patients who were extubated was= 67xlTxT.025 pts=8.001.475 pts, this value 
divided between the 40 patients (including death and fracase), offers a 
benefit of 200.036 pts/patients (1.538 USD) i f  we take up this value from the 
cost-excess of the drug i t  offers a benefit of 861 use/patient. 
COBCLUSSIOH$: sedation with PPF supposes a t r ip l icat ion of the costs of 
sedation with HI)Z; but the reduction of |CU a~lnission~s time of 63 hours in 
those sedated with PPF vs MDZ su~ooses a global benefit of 861 USD/l:etient. 

H A E M O D Y N A M I C  EFFECTS OF ANAESTHETICS IN 
HYPERTHERMIC RATS 

R. Zulkowski,  K.-F. Klotz, S. Eleftheriadis, H. Kuppe 
Dept. o f  Anaesthesiology, Medical  University of  Luebeck, Germany 

O b j e c t i v e s :  Hyperthermia frequently occurs in intensive care treated 
patients and intentional application of  whole body hyperthermia 
together  with chemotherapy is a therapeutical access to treatment of  
malignant disorders. Anaesthetic support  is required in either 
condition. Due to the marked decrease in systemic vascular resistance 
seen in hyperthermia an additional vasodilatory effect of  the 
anaesthetic is unwanted. The vascular effects of  anaesthetics in 
hypertherm organisms is not known in detail. Therefore, we  
performed an experimental study to detect the effects o f  inhalational 
anaesthetics in whole body hyperthermia. 
. M e t h o d s :  In 30 Sprague-Dawley-rats katheters were inserted into 
trachea, jugular vein, and carotid artery. For continuous monitoring 
of  cardiac output a f low probe was placed around the aortic arch. 
The rats were mechanically ventilated with different concentrations 
of  inhalational agents in oxygen. We compared the effects o f  
enflurane, isoflurane, and halothane in stepwise increased body 
temperature by submerging in a temperature controlled water  bath. 
R e s u l t s :  Isoflurane lowers arterial pressure more than halothane or 
enflurane. The inhalational anaesthetics lower the cardiac output  
similarily and independently of  temperature. Isoflurane decreases 
systemic vascular resistance independently of  core temperature and 
the decreasing effect o f  halothane on the resistance is completely 
abolished in hyperthermia. 
Conclusions: The influence of  hyperthermia on the systemic vascular 
resistance is dangerous. This allows no additional effect o f  the 
anaesthetic management.  In spite o f  the vasodilating effect o f  
inhalational agents in normotherm subjects, this effect is abolished in 
hypertherms using halothane. The condition of  management of  
analgosedation in hyperthermia is different from normothermia. 

CEREBRAL FUNCTION MONITORING ACCURATELY ASSESSES RESPONSE TO 
SEDATION DURING THERAPEUTIC NEUROMUSCULAR BLOCKADE 

David Cfippen, MD, FCCM 
Department of Critical Care Medicine 
St. Francis Medical Center 
Pittsburgh, Pa 15201 USA 

Objectives: To evaluate a bedside computer processed cerebral function monitor for assess- 
ment of brain wave activity when clinical/visual clues are not present. 

Methods: Ten ICU patients undergoing neuromuscular blockade monitored with the Aspect 
1000 brain wave monitor from January 1 to June 1, 1995. 

Results: Time to onset and depth of sedation were readily apparent to ICU physicians not 
specifically trained in EEG reading. 2 mg Midazolam given in IV bolus produced tracings 
compatible with sedation in under two minutes (left fig). Injection of 2 mg Iorazepam IV bolus 
produced tracings c/w sedation after 12 minutes (right fig). During sedation, neurologic re- 
sponse to painful stimuli could be assessed by brain wave activity even when patient was 
paralyzed. 

Conclusions: For therapeutically paralyzed or obtunded patients, computer processed cere- 
bral function monitors accurately display brain wave function without significant artifact. Depth 
of sedation and response to external stimulation can be assessed when clinical clues are not 
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NEUROMUSCULAR BLOCKADE DOES NOT REDUCE OXYGEN 
CONSUMPTION IN SEDATED, APNOEIC PATIENTS 

S.C. Beards, P. Nightingale, D. Greig, I.T. Campbell. 
Intensive Care Unit, University Hospital of South Manchester, Manchester, UK. 

Objectives: To determine whether non-depolarising neuromuscular blockade 
reduces oxygen consumption (VO2) in sedated, apnoeic patients. 
M e t h o d s :  Haemedynamic. metabolic and oxygen transport variables were 
determined in 5 sedated, apnoeic patients with severe acute lung injury. All 
patients were ventilated using a Puritan-Bennett 7200ae ventilator with 
integrated 7250 metabolic monitor. Inclusion criteria were; 1) stable cardio- 
respirator s" status; 2) systemic and pulmonary artery catheters already in situ; 3) 
inspired oxygen < 80%. Patients were sedated with midazolam or propofol to 
abolish response to verbal stimuli, and sufficient morphine or alfentanil to 
abolish all spontaneous respiratory efforts. Following baseline measurements, 
neuromuscular blockade was induced with intravenous vecuronium, 150 ug/kg, 
followed by an infusion of 80 ug/kg/h to maintain the train-of-four ratio at 0. A 
further four sets of measured and calculated variables were obtained at 20 min 
intervals. 
Resul ts :  Statistical analysis was by repeated measures ANOVA. There were no 
significant changes in any variable over time. The changes in calculated oxygen 
consumption (VO2FICK) , and measured oxygen consumption (VO2GAS), and in 
energy expenditure (EE), are shown in the table. 
Table : Effect of neuromuscular blockade on calculated and measured VO 2 and 

energy expenditure�9 Data are means (standard deviation). 

Time (min) -20 0 20 40 60 80 

VO2FICK2 312 299 292 299 309 317 
(ml/miu/m) (97) (82) (92) (78) (109) (113) 

VO2GAS 295 290 289 284 287 290 
(ml/mirdm 2) (63) (68) (66) (58) (71) (64) 

EE 2065 2030 2027 1995 2012 2033 
(kcal/day) (451) (474) (463) (412) (487) (455) 

C o n c l u s i o n :  These results suggest that in patients sedated to the point of 
abolition of spontaneous respiratory effort, attempts to reduce VO 2 by 
neuromuscular blockade will net be of benefit. 



EFFECTS OF PROPOFOL ON CARDIOVASCULAR DYNAMICS 
AND CORONARY BLOOD F L O W  IN THE POSTOPERATIVE 
PERIOD OF PATIENTS UNDERGOING CARDIAC SURGERY 

E. Tamayo, J.I. Gdmez, S. Suria, F.J. Cortejoso, F. Rniz de Temifio, F.J 
Alvarez. 
Depts of Anaesdiesiology and Pharmacology & Therapeutics, Universit) 
Hospital and Faculty of Medicine, Valladolid, Spain. 

Objetive: To study the effects on coronary hemodyrtamics and myocardiai 
metabolism of administering propofol during postoperation sedation of 
patients with normal coronary circulation and good ventricular function 
undergoing cardiac surgery. 
Patients and methods: 18 patients (12 women and 6 men) undergoing aortic 
and/or mi~-a/ valvular cardiac surgery were selected, with an ejection 
fraction greater than 0.5 and normal coronary circulation. For postoperation 
sedation propofol was administered in 0.5 mg/kg i.v. bolus, followed by a 
2.2 mg/kgth perfusion. All data were registered before administering 
propofol and after 20 minutes, the patients being hemodynamically stable 
and a rectal temperature of 34 _+ 0.5 -~ Systemic and pulmonary 
hemodynamics, and global, as well as regional myocardial blood flow, and 
metabofic variables were measured. 
Results: The patients studied were about 56 years old, and the average 
period of aortic cross-clamp was 77.50 min. The adminstering of propofol 
caused a decrease in the coronary blood flow (-9%), great curonary vein 
flow (-23%), myocardial oxygen consumption (-14%), regional myocardial 
oxygen constanption (-11%), myocardial oxygen extraction (-6%), regional 
myocardial ooxygen extraction (-10%), while coronary vascular resistances 
and global coronary vascular resistances did not change. Oxygen saturation 
increased in the coronary sinus (+16%) as well as in the great cardiac vein 
(+32%). In no patient were significant changes suggestive of myocardial 
ischemia objectified. There was also found a decrease in systolic (-23%), 
diastolic (-20%) and mean (-25%) arterial pressure, systemic vascular 
resistance (-20%), and cardiac output (-8%). 
Conclusions: In accordance with the clinical conditions of this study, the 
administering of propofol is not likely to cause changes in coronary 
autoregulation, oxygenation and myocardial metabolism. 

EFFECTS OF ISOFLURANE ON CORONARY HEMODYNAMICA 
AND MYOCARDIAL METABOLISM IN THE POSTOPERATIVE 

PERIOD OF PATIENTS UNDERGOING CARDIAC SURGERY 

J.I. G6mez, E. Tamayo, S. Suria, R. Rodriguez, M.C. DeI Rio, F.J. Alvarez. 
Depts of Anaesdiesiology and Pharmacology & Therapeutics, University 
Hospital and Faculty of Medicine, Valladolid, Spain. 

Obietive: Analyse the effects of 0.4% "end tidal" isoflurane (sedative 
dosage) on the metabolism and coronary hemodynamics during the 
postoperation period of patients undergoing cardiac surgery. 
Patients and methods: 16 patients (12 women and 4 men) undergoing aortic 
and/or mitral valvular cardiac surgery, with an ejection fraction greater than 
0.5 and normal coronary anatomy, were selected. After the surgical 
operation, 0.4 "end tidal" isoflurane was administered for postoperadon 
sedation. The determination of variables to be studied was carried out 
before and 20 minutes after administering isoflurane, die patients being 
hemodynamically stable and a rectal temperature of 34 _+ 0.5 -+C. Systemic 
and pulmonary hemodynamics, and global, as well as regional myocardial 
blood flow, and metabolic variables were measured. 
Results: The average age of the patients studied was 57 83 -+ 8.87 years. 
During surgical operation the period of aortic cross-clamp was 78.56 _+ 
32.09 rain. The administering of isoflurane was followed by a statistically 
significant drop in coronary perfusion pressure (-26%), coronary vascular 
resistance (-29%), regional coronary vascular resistance (-29 %), regional 
myocardial oxygen consumption (-7%), regional myocardial oxygen 
extraction (-6%) and accompanied by a significant rise in oxygen saturation 
in the coronary sinus (+16%) and in the great cardiac vein (+32%). 
Myocardial oxygen consumption, myocardial exU'action of lactate and 
regional myocardial lactate extraction did not change. In no patient were 
enzyme or electrocardiograph changes objectified. Systolic (-23%), diastolic 
(-25 %), mean (-25 % ) arterial pressure, and systemic vascular resistances (- 
28%) decreased, while cardiac output did not. 
Discussion: The administering of 0.4% "end ddal" isoflurane, in the clinical 
conditions of this study, produced a decrease in systemic arterial pressure 
due to a reduction of systemic vascular resistance without deteriorate 
cardiac output. At coronary circulation level, has and effect on coronary 
autoregulation but had no effect on oxygenation and myocardial 
metabolism. 
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"Using of adrenergefic during TIVA." 

S. G. Smetana, J. A. Smetana, Central District Hospital, Zaporozhye, Ukraine. 

The idea of TIVA implies the realisation of major anesthesia components (los of consciousness, 
neurovegetative inhibition, analgesia, myorelaxatiou, providing the adequate gas-exchange) 
through i.v. introduction of drugs exclasively. 

Aim: Providing for the main TIVA components with minimal side effects of the drugs used, 
taking into consideration the patients characteristics and the surgery specific character. 

Methods: 78 anaesthesias have been conducted in patients aged 15 75 years (28 females, 
50 males), undergoing planned and urgent operations with the pathology of lower, extremities, 
perinaeum, small pelvis, hypogastrium and with reserved spontaneus respiration against a back- 
ground of 100 % 02 insnffladon through mask. Operations lasted from 0.5-1.5 h. Anaesthesia 
adequacy was assested by constant monitoring: "CARDIOCAP" (NIBR HR, RR, SaO2, T), 
through glykhaemia level and mimicry reactions. Standart premedicatioo of M-cholinolytics 
(0.01 mg/kg) and H2-blockers (0.3 mg/kg) on the operational table was sumplemented by admin- 
istration of 0.5-1.0 mg/kg of Lidocaine, 1.50.0 mkg/kg of Clonidine, 0.5-1.0 mg/kg of Pentami- 
dine by the tachifilaxia method. The premedication adequacy was assessed through haemody- 
namics characteristics. Sedation: 0.05-0.1 mg/kg of DroperidoI, 0.l-0.15 mglkg of Diazepam and 
analgesia: 2-3 mkg/kg of Phentanyl, 1.0--1.5 mg/kg of Ketamine were introduced fractionally ac- 
cording to indications. Infusion rate of Ringer-Lactat solution was 5-15 ml/kg/h and depended 
on the intraoperational blood loss volume and on the patients preoperational condition. The 
duration of postoperative analgesia was registered. 

Results: Clinical assessment of analgesia according to this techniques allowed to decrease the 
anaigetics dosage to the subauaesthetic levels. Smooth stabilisation of haemodynamics (BP) at 
proper age norms in patients with the initial hypertension by the 30-th min. of anaesthesia as 
well as the absence of its increase in response to the additional introduction of anaesthetic have 
been achieved. (HR) had no abrupt changes and remained in the range of 70-80 per rain. Ade- 
quate external breathing: decrease (RR) by 2-3 per rain., with SaO2 increase from 9446 % to 
98-100 %. Hypoventilation was avoided by respirate ventilator. According to unauthentic data 
the glykhaemia level had been lowered by 10-t5 % to the end of the operation with the initial 
moderate hyperglykhaemia of up to 10 mmol/L The cutaneous covering grew warm and got pink 
colouring. No mimicry reactions. In the postoperative period patients were in the superficial 
sleep state (3-48) and analgesia lasted 6-8 b. There were no complications due to anaesthesia. 

Conclusion: Combined using of BZ, opiates, neuroleptics potentiate the i.v. anaesthetics ef- 
fects allowing lowering of each TIVA component dosage and, as a consequence avoiding their ne- 
gative influence on respiratory and heart vascular systems. Complex application of adrenergetics 
(therapeutic doses of Cionidine and Pentamini with using of taehfilaxy effects) permitted to pro- 
vide for analgetic and neurovegetative components of general anaesthesia under subanacsthetic 
doses of TIVA main components, and manifestation of hyperdynamic reactions of haemodynam- 
ics decreased while using of Lidocaine - the economicaI activity of heart- vascular system. Good 
level of muscle relaxation was achieved allowing for widening of surgical intervention extent 
without respirator ventilators and inhalation anaesthetics application. Anaesthesia is easily con- 
trolled due to fractional introduction of drugs with quick recovery of CNS functions after anaes- 
thesia. Postanaesthetic analgesia is increased while concurrent opiates doses are decreased. Ab- 
sence of marced haemodynamic, endocrine and metabolic reactions during the operation and 
after it resulted in shortening the period of patients staying in hospital. 

HALOPERIDOL, TRAZODONE AND TORSADES DE POINTES 
S. Lerakis M_.DD*, D. E. Forman MDw W. Kaye MD, FCCM* 
Divisions of Critical Care Medicine* and Cardiologyw Brown University- 
The Miriam Hospital, Providence, Rt, USA 

A 64 yo white man was admitted to hospital for dyspnea and a productive 
cough. He had CABG in past, but no recent cardiac ischemia. Physical 
exam: decreased breath sounds over right lung. Chest XRay: 
consolidation of right lung. Admission medications included diltiazem, 
furosemide (both were continued) and trazodone (which was 
discontinued). Admission ECG: sinus rhythm, QT 0.44/QTc 0.49 sec, with 
ST and T wave abnormalities similar to prior tracings. He required 
intubation and mechanical ventilation for progressive hypoventilation and 
hypoxemia. Between ICU days 8 and 16 he received haloperidol, 10-44 
mg/d (cumulative dose 209 rag) for agitation and delirium. ICU day 11: QT 
0.46/QTc 0.57 sec. ICU day 12: for better control of delirium, trazodone " 
50 mg q hs was added. ICU day 15: he developed frequent non- 
sustained ventdcular ectopy. ICU day 16: QT 0.70/QTc 0.74 sec, pHa 
7.48, PaCO2 50 mm Hg, PaO2 72 mm Hg, K 4.9 mEq/L, Mg 2.0 mEq/L. 

Later in ICU day 16 the patient had 3 brief episodes of torsades de 
pointes, each responding to precordial thump, and finally rhythm 
stabilized with i.v. lidocaine and magnesium. Haloperidor and trazodone 
were discontinued. ECG was unchanged and myocardial infarction was 
ruled out. Next day, ICU day 17: QT 0.42/QTc 0.53 sec. 

Torsades de pointes, a form of ventricular tachycardia characterized by a 
twisting QRS axis, is commonly associated with QT prolongation. 
Haloperidol is used frequently in ICU for control of agitation and delirium, 
with reported doses up to 1000 mg/day. Over past decade, 9 cases of 
torsades de pointes with prolonged QT related to haloperidol have been 
reported. Trazodone may also prolong QT and cause ventricular 
arrhythmias, especially in patients with pre-existing cardiac disease. In this 
patient, trazodone likely exacerbated QT prolongation from halopeddol 
leading to torsades de pointes. Critical care physicians must be aware of 
this interaction. It is imperative to follow the QT interval for patients 
receiving halopeddol, especially when another drug also known to 
prolong QT is added. One must consider discontinuing the drug when 
QT/QTc becomes prolonged. 
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Propofol v. Midazolam in sedation of critically ill patients. 
The Multicenter Randomized Study. 
Jastrz~bski J., Gaszy~ski A., Gaca M., Zlotorowicz M., 
Pedyniak D., Mikolajczak G., Osi6ski J., Sadowski R., 
Stam~ St., 
Departments of Anaesthesia and Intensive Care of 

Medical Center of Postgraduate Education - Warsaw, 
Military Medical Academy - L6d~, 
Hospital of Ministry of Internal Affairs - Pozna6, Poland 

MATERIAL 
62 patients 18 women, 44 men, average age 56 years, range 
28-77, ASA I-III have been studied. The patients after 
elective surgical procedures were admitted to the ICU and 
mechanically ventilated due to: postoperative respiratory 
failure, hypovolemia or hypotherraia. The patients with severe 
cardiac, respiratory, neurological and metabolic diseases have 
been excluded from the study. 

METHODS 
The study was run using GCP protocol and accepted by Ethical 
Committee. 
After admission APACHE II Score was assessed. Patients were 
randomly allocated into 2 groups and 28 of them were sedated 
with midazolam and 34 with propofol. Both drugs were 
continuously infused. The level of sedation was evaluated 
every hour using Ramsey Sedation Scale. When sedation was 
stopped the patients recovery time was recorded. 
During the study several parameters: blood pressure, central 
venous pressure, pulse rate, rectal temperature, oxygen 
saturas respiratory rate, tidal volume, minute volume, 
blood gas analysis were measured. 

RESULTS. 
The study was completed in 60 patients. In every patient 
satisfactory level of sedation was observed, 3-5 points in 
Ramsay scale. Patients sedated with propofol needs deeper 
sedation level of 4-5 points. In midazolam group adequate 
sedation was achieved with 3-4 points in Ramsey Scale. 
Recovery time was significantly over 20 percent shorter in the 
propofcl group than in midazolam group. Only in i patient from 
propofol group recovery time was significantly longer probably 
due to profoand hypotherlnia and large dose of opioids given 
during operation. 
In several patients of midazolam group, who received large 
dose of the drug, recovery time after extubation was prolonged 
up to I0 hours. 

CONCLUSIONS 
Both propofol and midazolamprovide safe satisfactory sedation 
during mechanical ventilation. 
Prolonged recovery time after sedation with midazolamproduced 
longer stay of these patients in ICU. 

INHIBITION OF LEUKOCYTE MIGRATION BY ANALGESICS AND 
ANESTHETICS IS MAINLY MEDIATED BY ENDOTHELIAL CELLS 

t t  Holbauer MS, E. Matejcek TA, G. Wd~erhofer TA. H. G. Kress MD 
Department of Anesthesiology and General Intensive Care Medicine (B), University of 

Vienr~ Austria 

Objectives: Analgesics and intravenous anesthetic drugs are routinely used in 
critically fll patients, who often suffer from a secondary impairment of the immune 
system. Previous in vitro studies have demonstrated inhibitory effects of these drugs 
on polymorpho nuclear cells (PMN). The potentially important role of endothelial 
cells (EC), however, was not investigated, since suitable test systems were not 
available until recently. Therefore a physiologically more relevant in vitro migration 
assay through cultured human endothelial cell monolayers (ECM) we established. 
Using this assay system, the comparative effects of fenlanyl, sufentanil, propofol and 
the known PMN inhibitor thiopontal were tested. 

Methods: Human umbilical vein endothelial cells (HUVEC) were isolated and 
cultured on microporous membranes (CyclopererM) until an ECM was grown. PMN 
from male and female volunteers were separated by standard procedures. ECM and 
PMN were preincubated with clinically relevant concentratious of thiopental (104 
M), propofol (4p_g/ml), the solvent of propoful (intralipid), fentanyl (30ng/ml) and 
sufentanil (Sng/ml). After preincubatiun (ECM 30 minutes, PMN 15 minutes) with 
the reslx~tive drug, leukocyte migration towards the chemoatfractant FMLP (1O -7 M) 
was measured in a two chamber 24 well system for 3 hours. The migration rate of 
untreated (untr.) and treated (treat.) PMN through untreated and treated ECM were 
determined. As a control untreated PMN and untreated ECM were used. Results are 
given as means from 5 independent duplicate determinations and expressed as a 
percentage of control (Table). Statistical analysis was done with Student's t- test. 

Results: Clinical concentrations of fentanyl, sufentanil and prupofol showed 
similar inhibitor~ effects as the known PIVIN inhibitor thit e 1 ). Tab, 1: 

thiopental prrr~fol I inWalipid fen~lyl sufentanil 
unit. PMN-treat ECM 88% 94% I n.d. 89% 90% 
Ireat. PMN-tmlr..ECM 80% 80% rrd. 81% 85% 
treat. PMN--Ceat ECM 67% 73% 98% 74% 77% 
Conclusions: For the first time we could show that analgesics and anesthetics 

exert their inhibitory effects not only on PMN, but mainly on the interaction of PMN 
with endothelial cells. Moreover, we could shmv a significant suppressive effect of 
the opinids fentanyl and sufentanil on both EC and PMN. The known inhibitory 
effect of thiopental obtained in EC- free test systems were also confirmed in our 
physiologically more relevant assay system. 

SEDATION IN INTENSIVE CARE UNITS: RESULTS FROM GIVITI 
Melotti R., Romano P, Michetti V., Albonico L., Leonetti C., Cattaneo A, and 
Apolone G. on behalf of GiViTI investigators. 
GiViTI (Gruppo italiano per la Valutazione degii iuterventi in Terapia Intensiva). 
Coordinating Center: Istituto "Mario Negri" - via Eritrea 62, 20157 Milano, Italy 

Objectives: to investigate when and how sedation is used in a consecutive cohort 
of patients admitted in a large sample of Italian intensive care units (ICUs), 
gathered in a network named GiViTI, representative of the Italian ICUs system. 
Methods; the study called for a recruitment period of one month, from January 
10 to February 8, 1994, Data collection included age and other demographic 
variables, acute diagnostic broad profiles, severity of illness scores, treatments, 
lenght of stay and vital status at ICU discharge. 
As concerned sedation, each patient was observed until discharge or for a 
maximum period of seven days. Information on all the drugs used for 
analgesia/sedation, the route and modalities of administration, the timing, 
dosages and purpose of the administration have been recorded. 
Results: the study involved the cooperation of 138 ICUs, 128 of which enrolled 
at least one case. The total sample included 2932 patients. Overall, 60.7% of 
patients analyzed (t780/2932) received at least one prescription of sedative 

dur ing  their stay. Globally, at least one sedative drug was prescribed to these 
1780 patients in 5014 days in ICU. 
Although over 38 drugs were reported to be used, 10 pharmacological principles 
accounted alone for 89% of all prescriptions. Opioids were actually used in 33% 
of prescriptions; Propofol in 24% and Benzodiazepine in 18.3%. As regards the 
way of administration, intravenous administration was applied in 74% of cases 
and, followed by intramuscular in 17.3%. 
Moreover, non-steroidal anti-inflammatory drugs (NSAlD) were used in 19% of 
patients and neuromuscular blockade agents (NMBA) in 23%. 
Detailed analysis on certain subgroups (surgical, trauma, ventilated patients etc.) 
have been also carried out in order to describe the practice of sedation in these 
peculiar subgroups. Findings will be widely discussed during the presentation. 
Conclusions: These results should be interpreted keeping in mind how peculiar 
is the intensive care setting compared to many other less complex settings of 
hospital care. In conclusion we thought it was important to present the data 
currently available in the most neutral form, to start moving in a direction 
which will enable us - by means of more specific and detailed studies, and with 
the cooperation and involvement of all those participating in the project - to 
shed light on one of the many aspects of medical practice in the field of 
intensive care which deserve closer attention. 

"ANAESTHESIA WINDOW" EFFECT: PERMANENT ICU 
EXIT FOR THE AGED AFTER CARDIAC SURGERY 

G. Ferrari Vivaldi MD, R. Agostinelli MD, P. Marzollo MD 
Cardiac Intensive Care Unit, Academic Hospital, Brescia, Italy. 

Introduction: The aged run perilously high risks in cardiac surgery: among 
others, of haemodynamic fluctuations, respiratory depresskm and organ 
failure. Response to anaesthetics is a crucial determinant for post<)perative 
complications,  none the less being reintubation due to mechanical 
ventilation difficulties which increase morbidity, mortality and Intensive 
Cdre Unit (ICU) stay. Object ive:  We wanted to assess our a,aesthesia 
window (selection, and a view of the induction - extubation period) for 
predicting safe and swift awaking,  thus: ICU dismissal for the aged. 
Methods: In 1994, 162 selected patients (pts) (>70y, 62f) followed a regular 
elective cardiac surgery protocol (Propofol given at precisely designated 
time intervals). Upon 1CU arrival, they were subjected to an admission 
protocol. Our  predictive criteria for early extubation at 8h included: a) 
alertness and ready response to commands;  b) adequate gag  reflex and 
sufficient protection for respirak)ry tract; c) PaO2 >75 mmHg with FlU 2 
<0.4; d) stable pH>7.35 with spon taneous  respirat ion;  d) stable 
haemodynamics without dysrhythmias; e) adequate perfusion and diuresis 
(>1.(I m L / k g / h ) ;  f) mediastinal bfeeding<100mL/h for at least 2h; g) 
no rmothe rmia  (core temp>36~ and no shivering).  Subsequent  
reintubation was for: 1) RR>35/min; 2) spontancx)us ventilation for 30 rain 
with PaCO2>50 mmHg;  3) PaO2<50 mmHg with FIO2>0.4; 4) pH>7.45; 5) 
heart rate>]20 bm; a n d / o r  6) non mental alertness; and 7) other medical 
disorders, after which adequate weaning therapy was necessary. Then, 
successful weaning after 24h was considered: 1) spontaneous breathing 
without any forrn of mechanical assistance; 2) stability in haemodynamics; 
and 3) elimination of fever threat. Results: 122 pts (75%) were extubated at 
8h without complication; 29 other pts (18%) at 8h but had to be reintubated 
because they were hypoxic and began weaning therapy; finally, they were 
all re-extubated by 48h. Only 11 pts (7%) proved problematic. Conclusion: 
A,aesthesia wimhlw options (selectkm, extubation,  reintubation and 
weaning) predicted quick (times Propofol administration) and safe (rigid 
criteria) extubation (75%=8h and 18%=24h), exempting pts with developed 
post-operative complications (7%=extubation<72h) unrelated to al~aesthesia 
window or ICU protocol. Dismissal and recovery then became an 
abbreviated question of time. 



PALN CONTROL:OUR EXPERIENCE WITH BUPR~NORPHYNE IV AND ELECTRONIC 
SYSTEM u PCA 

Fifisetll P, Domeneg~i ~, Sforzini I., Veronesi I~, Maconi A.G. *, Breg~ Massone P.P. *, B r ~ h i  A. 
Servizio di Anestrsin e Rianimazione I-*Cth~ca Chimrgica-IRCCS Pofielinico S.Matseo-Univer~iti 

di Pavia-Italta 

OBXECTIVES:From august 1992 we have available rite Electronic Infuser System for 
postoperative analgesia; crossing the first district in the surgical ward, we needed of a geffod of 
time to fred the best way to use it. The cheosen drug is Buprenorphyne Hydrocloride; tmw we make 
Imow our experience with this device. 
METHODS:We have selected three groups of patients, 35% females and 74% males, similar with 
respect to age, weight, ASA-ciass I-III,not-emergeney hospital ia-patients,informed and consenting, 
tmdergone to Abdominal Oncoicgie and Thoracic surgical operation with standardized general 
anaesthesia. The mean duration of surgical operation was 5 hours. The analgesia protocol foreseen 
preoperative bolus ~v of Buprenorphyne (1,5 - 2 meg/Kg) 15' mhmte before the ~inct ioa of 
anaesthesia and the use of Electronic Infuser System (Abbott Life Care 4200 or Graseby 330@) in 
the ward with three different mode of drug adm~dsteation: contiaous infusion (55 pts) [1C:0,8 
mcg/kgth], PCA (35 pts) [1 mcg/hglh in 6 PCA halus/h], IC [0.5 mag/kg/h]+PCA [0,5 mag/kg~[ (80 
pts). The mean dosage of drug was 0.8 meg/Kgth (range:lLS-1 mcg/Kg/h depending on the ASA). 
The mean duration of postoperative traicment was 30he (range:24-48). 
The fo~owing antalgic truitment foreseen the administration of oppiate at demand of patis~ts in the 
abdominal surgery and the ~ v infusion of Ketoroiae Tremetamine (5,7 rag/h) in the thoracic surgery. 
~.ESULTS:The pattenPs evahmtion judged analgesia mostly good to exeeaent: 66% of the pafieui~ 
were very satisfied; 20% referred the complete absence of pain (all pts IC+PCA), No patient 
complain of uncontrolled acute pain, nobody needed adgian~tive drug, nobody say to be tmsafisfied 
with the method; VAS-values obtained were <2 at rest and during mouvement; no differences in the 
evaluation obtained from the nurses; no serious side-effects. 
Medical evaluation of clinic data and the analysis of data recorded from Infuser System point out 
that we obtained the besl likeness of drug's request and setting of device in the group with 
association of congruous rate of half dose for 24h + PCA and just PCA in the second day (Tabicl) .  

T~R] C 1-1~;{f=r~nr+ h=tm,~mn r+n,+pR~ nnH Hml;vprv n{ Hr+ln in R n r n F 1 n ~  

I I  IC-delivery 

[] IC-request 
1 [] F~A-delivery 

[]  PCA-request 
o [] IC+PCA delivery 

Oh 5h 10h I{~I 2Oh 25h 30h [ ]  IC+PCA request 

CONCLUSIONS:Using E~aprenorphine, a synthetic,long-acting, ago-antagemist opinid drug as 
analgesic, in the major Surgery we obtained the best clinic results with association of conttheus 
infusion of haft dose drug with bohts of PCA in the first 15-20 hours and just PCA in the secmad day 
after surgery when the patient is less sleepy. In this way we dent have a great s a v ~ g  of  suppled drug 
but the major well-belng of patient without ~erious side-effects and quick mobilization; the dosage 
used don't compromise a good awake of patient: all patients are sleepy but ready for answer, no 
allueinatian, bradipnea but not less than 10 b/m without ipoxia. Also the patient proffered this kind 
of truit meut than the traditional at demand. The ward staff feel it useful] and rehabl~ The negative 
feed-back technology of the Electronic Infuser System makes possible to use it safe in the ward with 
high drug's concentration too. 
The infusion rate of  low dose of drug assure a continuative analgesic covering ~n the first 
postoperative periad; the PCA mode involves the patient him-self in the managemenl of therapy and 
enables him to choose the best way to confront the dll~icuity of postoperative period without call 
medical  stall Using PCA-device we have had no probicm~ no accident. 
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ANALGESIA DURING EXTRACORPOREAL SHOOK 
WAVE LITHOT RIPSY 

A .Levit, B.Grinbezg 
Regional Hospital, Ekaterinbu~g, Russia 

0b~ectives: Our task was to compare ~he anal- 
getic effect of Norphin and Tramel. 
Methods: Study was made of two groups of uro- 
li~patients aged 25-61. Group A (23 pati- 
ents) received baprenorphine hydrochloride 
(Norphin) at dosages of #.52• mg/kg. 
Group B (30 patients) received tramadel hyd- 
rochloride (T~aasl) st dosages of 1.50z0.38 
mg/kg. Before the procedure diazepam was 
administrated i.v. (0.24!0.03 mg/kg). Blood 
saturation (SpOz), hemodynamics incides (BP, 
HR,SV,CO,SAP,SVR) were examined and the pa- 
tients' subjective assessments of snsesthe- 
sis quality were analyzed. The Hospital 
Ethics Committee approved the investigation. 
Results: When using Norphin HR increased by 
17.7% on the onset of the procedure while 
SAP and SV decreased by 8.%% and 9.6%, res- 
pectively (p<0.05). However, there were no 
reliable CO chsnges. SpOz ~educed by @.2% 
(p<0.05) and remained lower than the initial 
one after the procedure was oyez. When admi- 
nistrating Tramsl 50 min. after ste~ting the 
procedure SAP and SVR increased by ~1.2% and 
7.3% respectively. SV and CO decreased in- 
significantly. Nine patients in Group B saf- 
feting some dlscomfo~t needed additional 
Tm~msl in~ection. In the course of the whole 
p~oced~e SpO, was constant and was highez 
than that in ~he case of Nozphin (p<O.05). 
Conclusion: Respiratory suppression by No~p- 
hin can limit its use in case of lithotzip@y 
while the advantages of Tremsl a~e: lack of 
dyspnoe and good contact with the Patti-b_ 

EPIDURAL VERSUS INTRAMASCULAR ANALGESIA AFTER UPPER 
ABDOMINAL SURGERY IN PATIENTS WITH CHRONIC OBSTRACTIVE 
PULMONARY DISEASE; COMPARATIVE STUDY 
A,Kaperda, H.Taktikou-Kourkoulakou, N.Pournaras, 
E. Danou-Roussaki 
Anesthesiology Dept. and Spirometric-Pulmonary Dept 
LAIKO General Hospi ta l ,  Athens 

The aim of the present study was to evaluate theinfluence 
of Postoperat ive Analgesia (Post-O-A) on lung funct ion 
in pat ients (pts) with Chronic Obstract ive Pulmonary 
Disease (COPD), undergoing upper abdominal surgery. 
28 pts,  age 70.25• with COPD were d iv ided in two 
groups of 14 pts each,according to the type o~post-O~A. 
In group A, Epidural morphine in doses of  2-4 mg was 
given on demand. In group B, post-O-A was achieved with 
intramascular pethidine i mg/kg every 6h . lnbothgroups  
FVC, FEVl and a r t e r i a l  blood gases were evaluatedpre-O 
and the 2nd day post-O.~re-O and post-O changes were 
analyzed by usin9 the pa i red- t  tes t  whi le thecomparison 
between groups was made with the student 's t - t e s t .  
Results (mean values of  d i f ference)  were as fo l lows:  

FVC FEV1 P02 PC02 

A 24.60 17.82 14.07 -1.07 
B 36.21 27.50 17.84 -0.96 
p p<O.O3 p<O.03 p:N.S p:N.S 

(FVC and FEV1 are expressed @ws % of the predicted 
values and P02, PC02 in mmHg). FVC,FEV1 and P02 were 
significantly depressed in both groups post-O (pKO.OOl). 
In group A depression of FVC and FEC1 were significantly 
lower than that in group B (p<O.03). There was no signi- 
ficant difference in P02 among groups of pts. 
Conclusion: Epidural post-O-A, after upper abdominal 
surgery in pts with COPD affects more favorably 
lung function, compared with other types of post-O-A. 

AN OPEN PHARMACOKINETIC STUDY OF PROPOFOL INFUSION 
IN THE SEDATION OF PATIENTS FOLLOWING ORTHOTOPIC 
LIVER TRANSPLANTATION (OLT). 
F.Walsh M.Doyle S.Scott N.MeDonald 
Departmcnt of Anaesthesia & Intensive Care 
St. Vincent's Hospital, Dublin 4, Ireland 

Objective: To evaluate the efficacy of propofol used 
to provide post-operative sedation in patients 
following OLT. 
T;~pe & No. of patients: i0 patients 
Measuremeots: Mean infusion rate, Ramsey sedation 
score(RSS), serum propofol levels at intervals 
following termination of the infusion. 
RESULTS: Mean infusion rate 1.57 mg/kg/hr (SD 0.6). 
Sedation scores were exactly as desired 68.2% (SD 27) 
of infusion time. RSS of 2-5 was achieved 97.S5% 
(SD 3198). PropofolConcelllratioliDeclil~elJoslhflusiutl 

Figure i 

t ioo 

TIME Ihl 

Discussion: The elimination profile of propofol tn 
patients following OLT shows no difference from that 
seen in patients with normal liver function (ref i). 

Normal elimination pharmacokineties and 
high level of achievment of desired RSS confirms 
Propofol as a useful agent for sedation following OLT. 

Ref; Crockshott ID et al. Eur J Anaesth 
1990; 7:265-275 
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THE ROLE OF SOMATOSTATIN (STILAMIN) IN THE TREATMENT 

OF UNTOLERABLE PAIN 
A. J. Horv~th MD and L. Bog~r MD. 
Dept. of Anaesthesia and Intensive Therapy, Medical 
University of P~cs, P~cs, 7643 Ifjus~g u.13. Hungary. 

INTRODUCTION: 
The role of uncommon agents of antinociception, 
placed epidurally, in the control of pain 
transmission in the spinal cord is well documented. 
Somatostatin as an inhibitory agent is found in the 
dorsal horn of the gray matter of spinal cord. The 
effects of somatostatin is similar to the opiates if 
injected into the epidural space (Ref. i, 2, 3,4). 
PATIENTS AND METHODS: 
The aim of the present study is to present the 
clinical effect of above mentioned palliative therapy 
in the case of cancer and non cancer pain. Informed 
consent had been obtained from every patient before 
treatment was initiated under the legalisation of the 
local ethics committee. Using the permanent epidural 
catheter and continuous infusion pump, we administer 
somatostatin in the dose of 5 up to 20 microgram per 
hour for one up to three days. The patients paln 
feeling was evaluated using a VAS (visual analogue 
scale). 
CONCLUSION: 
We found that the opiate resistant pain level 
decreased by 50%. The rest pain could be controlled 
by pereral opiate analgetics or by combination of 
somatostatin and an opiate plus a local anaesthetic 
agent epidurally. Theoretically, it seems that 
epidural administration of somatostatin and local 
anaesthetic agent is useful in the control of acute 
pancreatic pain and systemic effect of somatostatin 
is beneficial in the treatment of acute pancreatitis. 
REFERENCES 
i. Pain (Netherlands), 1992, p,13. 
2. Pain (Netherlands), 1993, p,361. 
3. J. Neurosurg. (USA), 1992, p,336. 
4. Br. J. Anaesth (England), 1990, p,152. 

PHARMACOKINETICS OF I.V. INFUSION OF MIDAZOLAM 
IN CRITICALLY ILL PATIENTS: CLASSIFICATION 
ACCORDING TO HEPATIC METABOLIC FUNCTION 

R. Malacrida MD C.Crevoisier PHD*, G.Bolliger MD, F.Sessa MD, 
T.Moccetti MD. 
Interdisciplinary Intensive Care Units, Regional Hospitals, 
Lugano-Bellinzona, Switzerland 
*Clinical Pharmacology,Hoffmann-La Roche, Basel, Switzerland 

Few studies have been performed in the critically ill (CI) and 
because of the complex pharmacodynamic and pharmacokinetic 
changes that occur, it is difficult to predict accurately drug responses 
and interactions in individual patients. Midazolam (M) is a water- 
soluble benzodiazepine with a rapid onset and short duration of 
action in normal individuals; however its metabolism is decreased 
in the CI. Critical care physicians every day experience suggest that 
among the CI there is a different pattern of response to M; here it is 
hypothized that such a response could be due to different metabolic 
behaviours of CI. 
M (i.v.infusion rate 1-7 rag/h) and antipyrine (1000rag p.o.) were 
infused to CI with (10 patients - group 1) and without (10 patients - 
group 2) endotracheal intubation. Blood samples were collected at 
fixed times during and after M infusion. Total urine nitrogen and 
antipyrine elimination half-life demonstrated different metabolic 
characteristics in group 1 Chypermetabolizer") as compared to 
group 2 Chypometabolizer"). 
Results follow. 

Midazolam Antipyrine 
dose normalized elimination elimination 

plasma concentration half-life half-life 
Group 1 28 ng/ml 4.2 h 16.0 h 
Group 2 57 ng/ml 7.1 h 22.4 h 
Healthy volunteers 51 ng/ml 2.3 h 13.0 h 

The results of our study are preliminary and more kinetic data in 
critically ill patients are needed to statistically confirm our approach 
of "hypometabolizer" and "hypermetabolizer". 

Calcium chloride preserves myocardial contractility after induction of anesthesia 
with propofol 

L.Tritapepe, MD, P.Marino, MD, B.Bottari, MD, A.A. Cogliati, MD, 
A. Meuiehetti, MD, Dept. of Anesthesia and Intensive Care La Sapienza Universi- 
ty, Rome, Italy 

Objectives: Some clinieaI and experimental studies suggest that propofol decreases 
myocardial contractility in coronary artery bypass grafting (CABG) patients. 

The intrinsic negative inotropic action of the drug may be independent from 
changes of preload and afterload, whereas the myocardial depression induced by 
propofol may depend on changes in Ca ++ ious availability. Aim of this study was 
to verify the hemodynamic effects of propofoI in a group of CABG patients with 
uneompromised contractile function and to minimize myocardial depression, dur- 
ing induction of anesthesia, choosing to associate calcium chloride (CaC12) in an 
other group and to define its role in producing this effect. 

Methods: Fourty patients, randomly divided in two groups (20 pts A and 20 pts 
B), undergone elective CABG, were enrolled in this study. Anesthesia was in- 
duced by senior anesthetist in both groups by means of fentanyl 7 mg• kg < in 
60", pancuronium 0.1 mg x kg -1 and propofol 2 mg • kg -1 in 60". A blind investi- 
gator administered via another venous way at same speed (60") saline in patients 
of group A and 10 mg x kg -1 CaC12 in patients of group B. 

Hemodynamic data (heart rate HR, mean arterial pressure MAP, mean pul- 
monary artery pressure PAP, pulmonary capillary wedge pressure PCWP, central 
venous pressure CVP, cardiac index CI, stroke volume index SVI, systemic and 
pulmonary vascular resistances indexed SVRI and PVRI) were obtained at 
baseline (TO), 2' after anesthesia induction (T1) and 2" after tracheal intubation 
(T2). 

Results: HR decreased moderately in both groups (p = ns). MAP decreased as 
well, more markeatly in group A at TI and T2. This trend was statistical signifi- 
cant (p < 0.05) in both groups. PAP, PCWP and CVP unchanged following induc- 
tion in any of two groups. CI decreased in group A (p < 0.05) dramatically drop- 
ping at T2, while in group B it showed a negligible decrease at T1 (p = ns) and val- 
ue similar to baseline at T2. SVRI and PVRI did not exhibit statistically significant 
changes. 

Conclusions: The use of propofol as a starter of anesthesia in CABG patients al- 
lows to reduce total dose of fentanyI, dramatically reducing post-operative intuba- 
tion time. Propofol-fentanyl association prevented the hyperdynamic response to 
stress (i. e. laryngoscopy, intubation) but severely depressed CI and SVI. CaC12 si- 
moultaneous administration effectively minimized the negative inotropic effect of 
propofol. Moreover no unwanted side-effects due to CaC12 were observed. 

POST-OPERATIVE SEDATION IN THE PEDIATRIC ICU 
Y . B e l o ~ a v l o v i ~ , V . P e k o v i ~ - Z r n i 6 , A . S t o k i ~ ,  
D.Mafvanin,M.Cvejanov,B.Dra#kovid,S.Kra6un 
INSTITUTE OF MATERNAL AND CHILD HEALTH 
UNIVENCITY CLINIC, NOVI SAD, YUGOSLAVIA 
The term "sedation" is derived from the Latin 
word "sedatum" which means to make sleepy.ln 
the ICU it has often come to mean the reduc 
ction of anxiety and even reduction of pain. 
Protocols are very important in the treatment 
of ICU p a t i e n t s :  t h e  s e d a t i o n  s t r a t e g y  s h o u l d  
p r o v i d e  a b a s i s  f o r  s a f e  and e f f e c t i v e  p a t i e n t  
m a n a g e m e n t .  The mos t  u s e f u l  me thod  f o r  a s s e -  
s s m e n t  of  s e d a t i o n  r e m a i n s  t h e  o b j e c t i v r e  
s c o r i n g  s y s t e m .  In  o u r  o p i n i o n , t h e  b e s t  s c o r i n g  
s y s t e m  w i t h  r e g a r d  to  s i m p l i c i t y  and r e p r o d u -  
c i b i l i t y  i s  t h e  C a m b r i d o e  S e d a t i o n  S c o r e .  T h i s  
S c o r e  g i v e s  i m p o r t a n t  i n f o r m a t i o n  a b o u t  t h e  
p a t i e n t  by a l l o c a t i n g  a number  f r o m  1 to  7. 
We were  s t u d i e d  t h e  e f f e c t  of  m i d a z e l a m  on t h e  
p o s t - o p e r a t i v e  s e d a t i o n  in t h e  p e d i a t r i c  1CD. 
F o r t y  c h i l d r e n  were  p a r t i c i p a t e d  in t h i s  s t u d y .  
The p a t i e n t s  were  5 to  15 y e a r s  of  a g e ,  w i t h  a 
w e i g h t  r a n g e  20 to  6 0 k g . P a t i e n t s  were  r a n d o m l y  
a s s i g n e d  to  one  of  two g r o u p s : c o n t i n u o u s  i n t r a  
v e n o u s  i n f u s i o n  m i d a z o l a m , p o s t  one  b o l u s  d o s e s ,  
o r  m i d a z o l a m  b o l u s  d o s e s . T h e  i m p o r t a n t  p r i n c i -  
p a l  in s e d a t i o n  i s  t h e  c o m b i n a t i o n  of  an a n x i -  
o l y t i c  a g e n t  end an a n a l g e s i c  a g e n t  ( F e n t a n y l ) -  
Fo r  l o n g - t e r m  t r e a t m e n t ,  t h e  s e d a t i v e  u s e d  by 
b o t h  e x p e r t s  i s  m i d a z e l a m .  C o n t i n u o u s  i n t r a v e -  
n o u s  i n f u s i o n  s h o u l d  be u s e d  in t h e  a c .  p h a s e  
f o l l o w O e d  by a g r a d u a l  s w i t c h  to  b o l u s  t e c h n i -  
q u e s  (o r  a c o m b i n a t i o n  of  l o w - l e v e l  i n f u s i o n s  
w i t h  b o l u s e s }  a s  r e q u i r e d .  I t  i s  a l s o  i m p o r t a n t  
to  s t a r t  w i t h  low d o s e s  of  s e d a t i v e , p a r t i c u l a -  
r l y  when u s e d  w i t h  an o p i o i d  a n a l g e s i c , b e c a u s e  
synergy enhances the effects of both types of 
agents. Doses can then be titrated upwards to 
reach the desired effect. 



EXPERIENCE OF B-ADRENOM1METIC APPLICATION IN 
COMPLEX WITH MEDICATION SLEEP IN DISCOORDINATED 

LABOR ACTIVITY 

Bachtina T.P., MD, Eudokimov A.G., 
Perinatal Center, Institute for Postgraduation Medicine Training, 
Irkutsk, Russia 

Diseoordinated labor activity (DLA) is one of most serious in 
obstetric pathology.Medication sleep effect to a woman in birth is of 
limitation of pathologic impulsation from the central nervous system, 
but it does not influence processes resulting in and supporting DLA on 
the organ level. Constant discoordinated uterine contractions during 
medication sleep (MS) imerease disturbances of uterine blood flow, 
organ hepoxemia connected with hyperergia of vascular wall and 
myometrium to catecholamines, that reduces efficiency of 
anesthesiologic protection. 

We applied hexoprenalin in complex with MS to 20 primaparas. 
Efficiency control was being accomlished through hysterograms, grade 
scale of analgetic effect where hemodynamics reaction to pain, 
significance of emotional reactions and their vegetative manifestations 
before and during MS were registered, and also through hydrocortisone 
level in plasma before and during MS. 

The examined women's average duration of MS was 2 hours more 
than in control and made 4 hours, though their average labor duration 
and in control was the same and made 12 hours. 98 % of the examined 
women experienced independant l abor ,  as for the control group - only 
68 %. Supplementary methods of anesthesia were required in 73 % in 
control,that increased medicamentous depression of the fetus, but for the 
examined group - only in 16 %. The examinees's newborns experienced 
favourable terminations, in control 3 newborns were in state of light rate 
asphixia. Analgetic effect was complete in control just in i5 %, and of 
examinees - in 82 %. On the women's hysterogrnms before MS 
discoordinated contractions were registered on the background of 
increased tonus. During MS in control similar uterine contractions were 
constantly registered, but for the examinees they were not marked at all 
or had the proper character. The examinees' hydrocortisone level was 
reduced for 42 % and in control only for 24 %. 

The study has allowed to make a conclusion that hexoprenalin 
applications in complex with MS in case of DLA make anesthesiologic 
care safer and more effective, promote simultaneous removal of 
patholgic processes in the central nervous system and uterus, which lead 
to DLA development. 

EVALUATION OF QUALITY OF POSTOPERATIVE 
ANESTHESIA FOR A PATIENTS IN UNCONSCIOUS STATES 

BY ELECTROENCEPHALOGRAPHIC (EEG) EXAMINATION 

G.V.Alekseeva, S.LZhulin 
Scientific Research Institute for General Reanimatology 
Russian AMSci, Moscow, Russia 

Objectives: The aim of report is to present a clinical 
study results for the evaluation of anesthesia for a patients 
in unconscious states by EEG examination: 

Methods: The study was conducted on 17 patients after 
a severe abdominal operat ions on stomach and intestine 
and on one patient after traumaticat exarticulation of upper 
extremity. All patients have different unconscious state 
levels from somnolence to coma [I - Bozza Marrubini or 8 
points Glasgo Coma Scale (GCS)]. Also thay hav~ had 
respiratory insufficiency and control mandatory ventilation 
have been used. We were used intrave,~ous injections of 
morphine hydrochloride from initial dose of 20 mg. Than 
we were increased the dose to 80 mg i.v. b y  drops with an 
accompanying EEG monitoring and Fourier spectral 
analysis. Initially all patients have had 13-rhythm with slow 0- 
a n d  A-activity. An c~-activity index have been lower than 5%. 

Results: After anesthesia the O- and A-activity have 
disappeared. The or-activity index have increased to 35%. 
Also we have noted decreasing of the unconscious state 
levels to a possibility of a verbal contacts (13-14 points 
GCS). 

Conclusion: The quality of anesthesia could be evaluated 
by EEG monitoring. A regaining consciousness afte~ the 
injections of high doses of morphine, probably, may be a 
result of an opiate deficiency (full or partial). 

ANalGESIA IN UROLOGY 

D.Ivanovi4 ~ D;Dobrinka lw,aovi8 F ~  

Dept. of Urol o~y, i iedical Center, \ r r ~ n j  e, YU 
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2b~ectives:Short IV anaesthesia during peri- 
od between 198#-1993o 

Methods:3ooo urologycal operations were made 
......... in last ten years.We used following 

kinds of anaesthesia: 
-general endotracheals anaesthesin in 

1787 oases; 
-infiltrative(local) an. in 600 cases; 
- spinal,peridural, epidural anest~'in 
590 cases. 

Results:Short IV anaesthesia has been done 
in many different-combinations(ketamin~ 
diasepam)etomidate,fentanyl) is a kiud 
of anaesthesia which safe ~or many uro- 
logical procedures. 

Conclusions:Our e~perience shows that this 
ms @~ed type of anaesthesia because of 
its advantages in many Urological pro- 
oedures(urethra)bladder~prostata) tes- 
ticles). 

REASONS AND IMPORTANCE OF HYFONATRIAEMIA IN 
SURGICAL INTENSIVE CARE PATIENTS 

C1. Mueller, E. Hanisch, P. Dante, St. GroB, E. Rauer, A. Encke 
Dept. of surgery, J.W. Goethe- University, Frankfurt am Main 

Objectives: In literature the incidence of hyponatriaemia at ICU 
amounts to 30%, accompanied with a lethality rate over 40%. The 
study is analizing the reasons and quantity of clinical important 
hyponatriaemia by surgical patients on ICU. 
Methods: During a period of 12 months all surgical patients (u=321) 
on ICU were registrated prospectvely. Per day more than 270 different 
characteristics were docunlented. 
Results: The natriumlevel of 15 (4,7%) from n = 321 patients was 
below 125 mmol/1. The average time of hyponatriaemia was 1,2 days. 
The majority of the patients were female (73% vs 43%), patients with 
ascites (40% vs 4,5%) and alcoholics (27% v s  10~ they all had 
longer treatment times (hospitality stay and mechanical ventilation 
time). In almost all cases of hypunatriaemia we found hypovolaemia or 
reduction of the effective circulating volume (ascites and/or edema). 
The related patients are treated with a higher dose of diuretics as 
patients with normal natrium- level. In one case we had to discuss a 
syndrome of inadequate ADH- secretion. There wasn't a specific 
symptomatic in any case. 
Conclusion: In contrast to former statements hyponatriaemia is rare 
and from a trifling clinical importance. 
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INVOLVEMENT OF NITRIC OXIDE IN CLONIDINE SUPRASPINAL 
ANALGESIA 

Y. Katz, MDt DSc, S. Arenov, D. Givati, B. Rozenberg 
Dept. of Anesthesiology, Rambam Medical Center and 
Bruce Rappaport Faculty of Medicine, Technion-Israel 
Institute of Technology, Haifa, Israel 

Objectives: Nitric oxide (NO) is an endogenous gaseous 
transmitter which is involved in pain transmission. 
Our study focused on whether manipulation of NO 
biosynthesis affects clonidine supraspinal analgesia. 
Methods: The study was approved by the Animal Use and 
Care Committee of the Faculty. ICR mice (22-25 g) were 
injected intracerebroventricularly under light 
halothane anesthesia with the following drugs: 
clonidine, L-arginine, L-N-arginine-methyl-ester (L- 
NAME), and their combinations. Tail-flick latency 
(TFL) was determined at time zero and 15 min after each 
treatment. 
Results and Conclusions: Clonidine (I-4 ~g/mouse) 
prolonged TFL in a dose-dependent manner. At a 
clonidine concentration of 4 gg/mouse, TFL increased 
2.37-fold compared to time zero. L-Arginine increased 
TFL at a high concentration (i00 gg/mouse). L-NAME 
suppressed TFL 1.2-fold compared to time zero at a 
concentration of 50 gg/mouse. 
Conclusion: We have found that NO is involved in 
clonidine spinal analgesia. Studies are currently 
being undertaken to assess the effect of combination 
treatment of the above drugs on clonidine supraspinal 
analgesia. 

EFFECT SUFENTANIL (SUFENTA) ON CIRCULATORY 
RESPOSES TO LARYNGOSCOPY AND TRACHEAL INTUBATION 

O.Cosid~M.Risovid,N.Andjelid,M.Ze~evid,A.Mladenovid, 
M.Stojanovi~ 
~nergency Center,Clinical Center of Serbia, Belgrade 

Objectives: Hemodynamic changes ussualy accompany 
laryngoscopy and tracheal intubation.The aim of this 
prospective study vas tu present the effectivness suf- 
entanil in preventing reflex circulatory respone of 
laryngoscopy and tracheal intubation and provides sta- 
ble hemodynamio condition for induction of balanced 
anaesthesia. 
Methods: 30 adult ASA I-II patients sheduled for elec- 
tive surgery.They were allocated randomly and divided 
into two groups:fifteen patients received single bolus 
of placebo prior to laryngoscopy.and tracheal intuba- 
tion. Anaesthesia induction was then performed with 
thiopental (Smg/kg) and atracurium (0,5 mg/kg), foll- 
owed by neurolept anaesthesia. Mean arterial preassu- 
re (MAP) and heart rate (HR) were measured before, 
during and 5 min after intubation. Althought ECG was 
recorded at the same time intervals. 
Results: The groups were compared with regard to the 
changes in arterial blood pressure,heart rate and ele- 
ctrocardiogram. Mean arterial preassure and heart rate 
were incresed significantly during and after laryngo- 
scopy and tracheal intubation in control group but re- 
mained unohange the baselin values in the group who 
received sufentanil. Control group ECG suggested more 
changes than sufentanil group. 
Conclusions: The results indicated that 1,2 mg/kg su- 
fentanil for anaesthesia induction reducing the press- 
or response to laryngoscopy and tracheal intubation. 

EXPERIMENTAL MORPHOLOGICAL STUDY OF THE INFLUENCE OF 
ANESTHESIA ON THE LIVER AND ON ISOLATED HEPATOCYTES. 

PRELIMINARY RESULTS 
G.Kestopenagieteu MD PhD, H.Manolis MD, A.Papalois, M.Demonakou MD, 
N.Arkadopoulos MD, J.Papadimitriou Professor 
2nd Dept of Surgery, Medical School and De N of Biology, University of Athens, 
Athens, Greece 

Obiective: The aim of this experimental study was to evaluate morphologically 
the influence of anesthesia in liver as well as in isolated hepatocytes (Hc). 
Methods: A total of 16 female swine (20-22 Kg) were used as liver donors and 
were randomly assigned to one of two groups regarding anesthesia protocol: 
Group A (n=8): induction with intravenous sodium thiopental in a dose of 5 
mg/Kg, Group B (n=8): propophol in a dose of 2 mg/Kg for induction'and 10 
mg/Kg/h for maintainance of general anesthesia. Both groups were under the 
same preanesthetic regimen (diazepam, ketalar and atropin) and received stan- 
darised doses of fentanyl and pancuronium during anesthesia. In beth groups 
total hepatectomy was performed and the liver was perfused with 4-5 It of cold 
(4oc) University of Wisconsin solution for a period of 5 hours before hepatocyte 
isolation. Liver tissue samples were fixed in formalin for the morphological study 
and stained with hematoxylin-eosin and PAS. For Hc isolation collagenase solu- 
tion (Type V, Sigma, C-9263,1.3mg/ml) was infused via portal vein and the liver 
was incubated at 37oc for 45 rain. Cells were filtered and then washed in cold 
Hanks' solution. Isolated Hc were fixed and prepared for staining or simply cryo- 
preserved (-20oc). 
Results: Histology was completed in 8/16 experiments (4 in group A and 4 in 
group B). Mononuclear infiltration (halothane type injury) was found in all 
specimens (8/8). Focal zonal necrosis and acidophilic bodies were found in 
specimens from group A (2/4 and 1/4 respectively) while portal inflammation 
with piece meal necrosis was found in one specimen from group B (1/4). Smears 
of hepatocytes -beth formalin fixed and cryopreserved at -20oc - were stained 
with hematoxylin-eosin and showed morphologically intact hepatocytes. 
Conclusion: Pre[imineq~' study of our material reveals mote frequent livet injury in 
the thiopental group, but this finding has yet to be established by increasing the 
number of observations. 

The importance of sedation of the patients with severe head injuries 

A.Mladenovid, D.Vujadinovid, M.Bagid, Emergency center of Belgrade; 
University Clinical center; Yugoslavia 

Objectives: In this paper we present our experience and point out the impor- 
tance of sedation of those patients who suffered severe head injuries/contu- 
sic cerebri with signs of decelebration/and who were put on ventilatory ma- 
chine to obtain better mechanical ventilation in neurosurgical intensive care 
unit of Emergency center in Belgrade. 

Methods: 256 patients were treated from Jan. 1994 till Dec. 1994./Midazo- 
lam, Fentanyl, Propofol, Thiopenton/. 

Results: In 157 patients we successed to reduce agitation and decelebra- 
tion. 

Conclusions: The major demand of sedation in neurosurgical patients are 
that the patient should be calm, comfortable and painless. 

References: DeLucia JA, White PF: Effect of Midazolam on induction and 
recovery characteristics of Propofol. Anesth Analg 74, $63/1992/ 

Short T-Chui P: Propofol and Midazolam act synergistically in combina- 
tion. Br J Anaesth 67 539-545/1991/ 
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THREE KINDS OF EARLY POSTOPERATIVE ANALGESIA ]N 
ORTHOPEI)IC OPERATIONS ON LOWER E~(TREMITE-_S 
D. Radojevid 1413, B. Krivokapid tAD, M. ~urbatuviC MD 
Clinic of anesthesiology and intensive therapy, 
Mil i tary Medical Academy, ~3elgrade, Yugoslavia 

We compared three analogous groups of 20 patients in each, 
with orthopedic operations on lower extremities. In each gr- 
oup we applied different kind of analgesia: f i rst  group rece- 
Ned local anesthetic (4 ml 0.5~ Bupivacaine) when analgesia 
was f i rst  demanded; second group received 2 ml Fentanyl via 
peridurai catheter when analgesia was f irst demanded, and 
third group received 2 m] Fentanyi intravenously on demand 
for analgesia. 
We used Visual Analog Scale (VAS) for estimation of pain 
intensity and success of applied therapy. Statistical data ana- 
lysis was performed using Student's t-test. 
Tha best VAS had group in which local anesthetic was appl- 
ied periduraly. Second was the group with periduraly applied 
Fentanyl, and third was the group with intravenously applied 
FentanyL The longest duration of the effect of analgesia 
~/as in the second group. There were no adverse effects and 
complications, apart from mild sedation in the third group. 
For orthopedic operations on lower extremities, application 
of peridural catheter for anesthesia and successful postope- 
rative analgesia with local anesthetic, or opioid analgesics is 
acceptable. 
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13. Nursing & Physiotherapy 
COMPARISON OF TYMPANIC MEMBRANE, RECTAL AND 
PULMONARY ARTERY TEMPERATURE MEASUREMENT IN THE 
ADULT INTENSIVE CARE SETTING. 
H. Spapen, E. Suys, J. Van Riel, H. Van Loon*, S. Van Loon*, L. 
Huyghens. 
Intensive Care Department, Academisch Ziekenhuis, Vrije Universiteit, 
Brussels, Belgium and *Medical Department, Hospithera Sherwood. 

Background and Obiective : Tympanic temperature measurement (TTM) is a 
relatively new procedure which provides accurate estimates of core 
temperature in stable postoperative patients and in patients admitted to the 
emergency ward. However, experience with this technique in 
hemodynamically unstable adult ICU patients is limited. 
Design : Prospective study with patients serving as their own control. 
Se:ttijlg : Adult medico-surgical ICU in a tertiary care hospital. 
Patients : 51 consecutively enrolled patients with thermodilution catheters in 
place and without contraindieation for rectal temperature measurement and 
without hypothermia (core temperature <35~ 
Interventions : Tympanic temperature, measured by a commercialized 
tympanic thermometer (Genius 3000 A First Temp) was compared with 
pulmonary artery (PAT) and rectal temperature (RT). Within 10 minutes, 
core temperature was assessed in each patient by the same trained 
individual using the three techniques in random order. 
Measurements and Main Results : Mean bias (ix~ and its variability 
(SDr of method comparison pairs were calculated using the methods 
comparison analysis as described by Bland and Alunan (Lancet, 1986 ; i : 
307-310). Three pairs (PAT vs. RT ; TTM vs. RT ; TI'M vs. PAT) were 
yielded. Statistical difference for measurements within one comparison pair 
was evaluated by paired t-test. 

Method comparison pair A~ SD/x 95% confidence interval 
PAT vs. RT -0.00 0.29 +.57 to -.57 

RT  vs. TTM -0.26* 0.35 +.42 to -.95 
PAT vs. TI'M -0.26* 0.37 +.46 to -.99 

*p < 0.001 
Conclusion : TYM is an easily performed and non-invasive method for 
measuring core temperature in critically ill adult ICU patients. As 
compared with PAT and RT, TTM overestimated core temperature by 
approximately 0.25~ This difference has only minor clinical importance 
and can be minimalized by adjusting calibration. TI'M values have to 
deviate at least 1.5~ from PAT measurements before becoming clinically 
relevant. 

THE EFFECT ON PRESSURE SORE SEVERITY WHEN USING A 
PRESSURE SORE RISK CALCULATOR ON THE INTENSIVE 
CARE UNIT. 
J.T.M. Weststrate. Surgical intensive care unit (SICU), University 
Hospital Rotterdam, Holland. 

Objective: To measure the prevalence of pressure sores on the 
intensive care unit and the effect of risk calculation on pressure score 
prevalence and pressure score severity. 
Method:In 1993 during a period of 5 months a series of prevalence 
studies was carried out on the SICU to investigate how many patient 
days with pressure sores were taken care for by the ICU nursing staff, 
what kind of preventive interventions were done and what the patient 
risk was on developing a pressure score. 
Results: On average there was a prevalence of pressure sores on the 
buttocks of 18.5% on the short stay unit and 42.8% on the long stay 
unit; preventive interventions increased when the pressure score was 
visible for the nurse and the majority of patients had a high risk or 
extra high risk for developing pressure sores according the pressure 
score risk calculator. As a result of these findings the nursing 
management decided in 1994 that nurses had to complete daily on 
every patient the pressure score risk assessment in order to be able to 
take adequate preventive interventions. When the results of the two 
studies were compared, the most important results were that: 1) there 
is no indication of a reduction in patient days with pressure sores 
(short stay unit: 14%, long stay unit: 55%); 2) there is a reduction in 
severity of pressure sores (grade IV decreased from 2.4 % to 0.7 %) 
because adequate preventive measurements are initiated by ICU nurses 
in an earlier stage. 
Possible explanations for the increase of patient days with pressure 
sores on the long stay unit are that the average pressure score risk 
score was increased from 17.8 to 19.8 and the mean frequency of 
nursing patients on alternate sides decreased from 1.4 to 0.6 times 
each day. 
Conclusion: Daily assessment of the individual patient risk on 
developing pressure sores does not decrease development but reduces 
the severity of the developed pressure sores. 

Woundmanagement of patients with an open 
abdomen 
J.T.M. Weststrate RN, H.A. Bruining PhD MD.Surgical intensive 
care unit (SICU), University Hospital Rotterdam, Holland. 

Objective: Introduction and evaluation of a new woundcare method of 
patients with an open abdomen. 
Method: The conventional woundcare method of patients with an open 
abdomen is to change frequently the saline soaked ribbon gauze pads 
(4-6 times each day). This method is labour intensive for the ITU 
nursing staff and rather uncomfortable for the patient. Problems that 
often occur are: insufficient hygiene, frequent nursing interventions, a 
progressive risk for deterioration of the skin and underlying tissues, 
difficult to measure abdominal output and in case of bowel fistulas 
enteral feeding is hardly possible. 
In using the new method, stomahesive is applied on the skin surroun- 
ding the wound. A large size of surgical film dressing, Opsite | is 
applied over the abdomen. Two or more Foley ~ catheters Ch 22 are 
inserted through an opening in the surgical filmdressing. The applica- 
tion of several lateral openings in the catheters is advised. The drains 
are held firmly in place between two layers of sterile Opsite | "Flexig- 
rid ~'' 6x7 with the so called bookend method and are connected to a 
low vacuum suction system (1-2 kph) 
Results: We studied the frequency of dressings changes on 12 patients 
in the ITU. In total they had 363 days with an open abdomen. During 
this period there were 63 dressing changes. This means one dressing 
change every 6 days. Further advantages of the new method are; more 
hygiene in patient care, no maceration and irritation of the skin, 
nursing on alternate sides is possible, output can be measured, in case 
of bowl fistula, enteral feeding is possible and an abdominal lavage is 
possible on the SICU by opening the Opsite | 
Conclusion: This new method of woundcare management is more 
patient friendly, prevents several nursing complications and decreases 
the work load for the nursing staff. 

THE CLOSED SUCTION SYSTEM: 
A WOLF IN SHEEP CLOTHES? 

J.T.M. Weststrate RN, C Jabaay, H.A. Bruining PhD MD, Surgical 
Intensive Care Unit (SICU) University Hospital Rotterdam, Holland. 

Objective: To investigate the interaction between the ventilator and the 
closed suction system related to possible induced negative pressure by 
this sytem. 
Method: We studied in a testlung model what the effect was of the 
different ventilators (Evita: Dr~iger; Servo 900 C: Siemens), 
ventilation modes 0PPV, SIMV) and ventilator settings (TV, Trigger 
level, frequency, PEEP level) on the induced negative pressure by the 
closed suction system during suctioning. 
Results: When using the Evita the magnitude of the negative pressure 
increased when the ventilation frequency and TV decreased.. The 
largest negative pressure (-76 cm H20) was produced with a TV of 
600 ml and a frequency of 6 /min in the IPPV mode with trigger level 
on -3 cm H20 and a PEEP level of + 10 cm H20. 
The Servo 900 C showed a complete different pattern. The largest 
negative pressures were measured when no trigger level was set (27 
cm H20), the induced negative pressure was not depended on the TV 
or ventilation frequency but more depending on the ventilator mode. 
The SIMV mode produced the smallest negative pressures ( 1- 4 cm 
H20 ) and the IPPV mode the largest (16-27 cm H20 ). 
Conclusion: The effectiveness of the closed suction system is very 
much depending on the kind of ventilator, ventilator mode and 
ventilator setting that is used. If the interaction with the used ventilator 
is not known by the ICU nurse this piece of equipment can cause 
damage to the patient by inducing large negative pressure in the 
comprimised lung and there fore creating the possibility of alveolar 
collaps and atelectasis or oedema. 



THE R O L E  OF THE AJ.FERNAT1N'E THERAPY IN THE 
P R E V E N T I O N  AND CURE OF DECUq31H"US 

E. Devecseri R.N. ,  L.G_ergely M.D. 
Dept. o f  Anes thes ia  & Intensive Care, 
National Ins t i tu te  o f  Nearosurgery,  Budapest ,  Hungary 

O~bectives: The  decubims is considered to be a nosocomial injury 
because in its development ,  the ignorance o f  the causing factors, the 
insufficient p revent ion  and the incorrect nursing care have signifi 
cant roles. Due  to the character o f  the diseases and the patients 
condition the prevent ion  has a partacular importance in the neuro- 
logical intensive care units. The author ixtla'oduces the alternative 
(natm-al cure) t he r apy  of  the developed decubitus. 

Methods: Be tween  1991 Feb. and t095 M&rch 28 patients (12 male, 
16 female) were  cured with these w-o natural subst&nces in the 
following diseases:  4 tetraptegia (1 brain s tem tumour, 3 cervical 
intr, am6dut!ar turnouts ) ,  3 paraplegia ( traumatic spinal transsection), 
21 hemiplegia ( 1 l brain trauma and postoperat ive complication o f  
4 supratentorial t umours  and 6 subarachnoid haemorthage cases). 
Hae average age w a s  48.1"he therapy o f  choice depends on the 
stadium o f  the decubibas. In our  institute in the last four years we 
used ointment  o f  po t  marigold (Unguem CaMndulae officials) in 
the I. and II. stadi~am o f  the decubitus and Swedish drop in the Ill. 
stadium. 

ResuJt: The du ra t i on  o f  the hea/ing o f  the decubilus in the I. and H. 
~ -1actium was  5 days ,  i~ the HI. stadium 12 days. Allergic sign, toxic 
cft~ct were not observed.  

Conclusion: A c c o r d i n g  to our experiences these traditional, natural 
drugs with curat ive effects, however  they are not official medicines, 
significantly shor t ened  the recovery t ime o f  the decubitus, so they 
have'place in d e c u b i m s  therapy. 
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ETHICAL MANAGEMENT IN AN INTENSIVE CARE UNIT 
ME BOUCHET, D. DEJEUX and nurser3.' staff" 
ICU, Institut Muutaliste Montsouris-HIUP, 75460. Paris, FRANCE. 

Introduction : Ethical problems are daily and disturbing preoccupations for 
the ICU staff. 
Objectives : improving ethical management in ICU by creation of an 
intelprofessional group of ethical reflexion ( IGER ). 
Methods : Existing was evaluated by a preliminary formulated series of 
questions sended to the whole staff (Q1, n = 43, 13 items) After two training 
sessions (laws, deontology, professional values, culture, norms of quality) 
followed by 38 persons (88 %) and directed by an external chairman, 
satisfaction and needs of the staff were evaluated by a second series of 
questions (Q 2, n = 38, 12 items). At the issue, IGER was created. 
Results : Q1 : 30 responders (70%). Law's misinformation : 33 to 70 %, 
disagreement for limitation of intensive cares : 40 %, hope to improve 
collective decisions and creation of IGER : 88% Q 2 : 29 responders (76%) : 
satisfied by the training sessions : 65%, non satisfied : 31%, want to continue 
the project : 68 %, refuse : 10 %. IGER was constitute by physicians, nurses, 
secretary, dietetic (n = 15). The first working theme was {< therapeutic's 
withholding and withdrawing decisions in ICU ~>. Four subgroups of IGER's 
members (having access to an ethical library) worked independautly and 
submitted their reflexions in a tdmestrial plenary session of IGER in the 
presence of an external chairman, allowing a synthesis. At the issue a report 
was writted to be used as a reference for bedside and individual decisions. 
Conclusions : Constitution of IGER seems to improve ethical management in 
ICU. The first result of IGER is that it is now possible to began collectively a 
reflexion concerning therapeutic's withholding and withdrawing in ICU. The 
work is going on and further subjects will be studied. 

TIlE I M P O R T A N C E  OF CEREBRAL PERI,RJSION PRESSURE 
MONITORING IN NURSING 

_A~Moln&r R.N., L.Gergcly  M.D. 
DepL o f  Anesthesia  & Intensive Care, 
National Institute o f  Netn-osurgery, Budapest. Hangzo,  

Qbjectiv~:  In the neurointensive practice besides the routinely 
observed parameters  Iike EKG, non invasive blood pressure, arterial 
oxygen saturation, respiration rate., temperature, in certain cases it is 
reasonable to measure,  and record other parameters continuously by  
invasive method e.g. systemic arterial pres~are (SAP), 
intracranial pressure ( ICP)  and derived values like mean arterial 
prepare  (MAP) and cerebral perfusion pressure (CPP). 

Methods: We use Marq~tette monitoring system, the SAP is races 
ured by PVB pressure measuring stamp, and ICP is recorded by 
Spiegelbcrger epidaral measuring set_ The ~'~leln is snitable for 
automatic alarming, caIculating MAP, CPP and other derived values~ 
stontlg the dates for 24 hours,  plotting *xends etc. In the last, year we 
used this method in 84 subarachnoid haemorrhage and 34 severe 
cerebral traumatic cases. 

Results: With some cases we demonstrate the effects ofditYerent 
nursing acti~dties on [CP, CPP, the reliability- of  the method, the 
different technical faults and the problems o f  control. 

Conclusion: D ~ p i t e  the fact that the invasive monitoring system 
makes the nurs ing care more  diffi~nJht by connecting 15 or sometimes 
more ,*fires and tubes to the patient, it gives the benefit by receiving 
the possibility o f  the patient 's  closer observation, the necessary 
immediate intervention, the 9ptimai care and also the better nursing 
and the control o f  all o f  these thing. 

OXYGEN CONSUMPTION CAN INCREASE DURING PASSIVE 
LEG MOBILIZATION 

Norrenber.q M., De Backer D., Moraine J.J., M61ot Ch., Kahn 
R.J., Vincent J.L.. 
Dept of Intensive Care, Eragme Hospital, Free Univ. of Brussels, 
Belgium. 

Objectives: to define the cardiovascular response to physical 
therapy in critically ill patients and to relate this response to the 
cardiac status of these patients. 
Methods." we studied changes in oxygen consumption (VO2) 
during passive leg mobilization (PLM) in 23 mechanically 
ventilated ICU patients (63_+ 12 years), in stable hemodynamic 
status (no change in treatment for at least 2 hours) and sedated 
with midazolam and morphine. Complete hemodynamic data, 
arterial and mixed venous blood gases, respiratory gas analysis 
(Metabolic Cart CCM, Medgraphics) were obtained at baseline 
(2x), twice (q.10min) during PLM (complete, all articulations, all 
amplitudes) and 20 min after the end of PLM. Data were 
analysed by ANOVA. 
Results- although entirely passive, PLM resulted in a 16% 
increase in VO2 (from 161_+32 to 1 8 2 + 4 0  ml/min.m2, 
p<O.01). Mean arterial pressure (MAP) also increased, from 
79.1_+15.1 to 85.1_+16.6 mmHg, p<0.01.  The increase in 
VO2 was associated with a slight but significant increase in 
blood lactate levels (1.36-+0.36 vs 1.46_+0.41 mEq/L, 
p<0.05) .  The relative contributions of cardiac index (CI) and 02 
extraction (O2ER) were studied separately in the 10 patients 
with altered cardiac function (history of cardiomyopathy, 
LVEF<45% or treatment with dobutamine) (group 1), and the 
13 others (11 sepsis, 2 neurosurgery) (group 2). In group 2, the 
increase in VO2 was met by an increase in CI (from 3.91 +1 .54  
to 4.21 -+1.50 L/min.m2, p<0.01)  and by increases in both CI 
(from 2.91 -+0.72 to 3.11 -+0.86 L/min.m2, p<0.01)  and O2ER 
(from 32.8_+8.8 to 34.9_+8.1% p<O.01) in group 1. 
Conclusions: PLM can be associated with a significant increase 
in VO2 which is primarily met by an increase in CI in patients 
with unaltered cardiac function and by combined increases in CI 
and O2ER in patients with altered cardiac function. Monitoring 
of O2ER (or simply SvO2) can be useful to assess the 
cardiovascular response to physical therapy in ICU patients with 
compromised cardiac function, 
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HEAT-MOISTURE EXCHANGERS W I T H  OR W I T H O U T  
B A C T E R I A L  FILTERS IN THE PREVENTION OF 
VENTILATOR ASSOCIATED RESPIRATORY INFECTIONS 
Hern~ndez C, Alarc6n A, Roldkn I, Cabestany V, Puig de la Bellacasa 
J, E1-Ebiary M, Gonzhlez J, Torres A, Rodriguez-Roisin R. Servei de 
Pneumologia i Al.l&gia Respiratbria. Servei de Microbiologia. Hospital 
Clinic. Departament de Medicina. Universitat de Barcelona. Barcelona. 
Spain 

Objectives: 1) To compare the value of heat-moisture exchangers with 
bacterial filters (HMEF) and without bacterial filters (HME) in the prevention 
of colonization of ventilator tubing and ventilator-associated respiratory 
infections. 2) To asses the temperature and relative humidity of inspired all 
using both types of heat-moisture exchangers. Methods: 48 mechanically 
ventilated patients were randomized, to either HMEF or HME. Endotraeheal 
aspirates, pharyngeal swabs and samples from tubing were collected for 
bacterial cultures on the 1st, 2nd day mechanically ventilation and weekly 
thereafter. Temperature and relative humidity were measured in 23 patients 
(13 HMEF and 10 HME) 3 h and 24 h after placing the HME or the HMEF. 
Results: Both groups were comparable as regards age, mechanical ventilation 
period, severity score (SAPS II), leukocyte count, and number of patients with 
prior antibiotic treatment. From the HMEF group, 10 (42%) ventilator tubing 
yielded microorganisms in, at least, one sample as compared to 7 (29%) of the 
HME group; p=NS. The incidence of respiratory infection was similar in both 
groups (25% vs  17%, p:NS, for HMEF and HME respectively). Among the 16 
bacterial species isolated from ventilator tubing in the HMEF group, 7 (44%) 
were not isolated from pharyngeal swabs. A similar ratio was shown in the 
HME group (6/15, 40%). Both heat-moisture exchangers were efficacious in 
keeping a good relative humidity of inspired air ( 9 7 %  • vs  96% • 3.%; 
p=NS, for HMEF and HME respectively). Relative humidity was significantly 
higher after 3h of mechanical ventilation in the HME group as compared to 
HME group (28.5% • vs  26.5% • 2%; p=0.03). Conclusions: Both types 
of heat-moisture exchangers have the same effect on the prevention of 
colonization of ventilator tubing. Similar relative humidities are achieved 
when using either type of heat-moisture exchanger. 

Supported in part by ~ Fiss 95/0913 

THE ROLE Of NURSE IN TOLLOWUP OF OPERATED PATIENTS WITH 
ENDOCRINE DISORDERS VIA NONINVASIVE MONITORING 

N. Ma~aenovi6, N. Zivojinovi6 

Service of Anesthesla and Resuscitation, Clinical Center of Serbia 
YUGOSLAVIA 

Mothodes:At the Center of Endocrine Surgery,Belgrade, within the 
period 1990-1994, there were 3.20o pts. operated due to various 
endocrine organ diseases. 
Results: Tumor and nontumer enhrgements of the thyroidea were 
present in 85~ of the operated, surgicel adrenal disease in io!, 
hyperplssle or persthyroid gland tumor in 2~ end endocrine pancre- 
atic tumors in 3%. In the Intensive Oere Unit, these patients wore 
screened by noninwsive monitoring in 85~ of cases: and invasive 
monitoring was applied in 15% of ceses.The basic noninvesive 
methods included: Electrocardiogram with standard end precerdial 
leeds, percutaneous eutomotlc measurement of systolic, diastolic 
and mean arterial pressure, measurement of hourly diuresis and 
body temperature, frequency, hearing capacity and rhythm of one s 
own breathbng BS well as pulse oxymetry. A special plece in moni- 
toring and control of vital parameters in postoperative period 
belonged to the nurse, thoroughly trained for enelysis end inter- 
pretation of the observed parameters which would be discussed in 
the paper. 

Conclusion: A highly trained expert team composed of nursing 
tmchniciens and doctmr specialists with modern technological 
equipment in the ICU contributed to the fact that there was not a 
single case of fatal outcome registered in patients screened by 
noninvaslvo monitoring, though highly severe endocrine diseeses 
were in question often enough. 

LEADERSHIP AT THE CROSSROADS: THE SUCCESS OF 
EMPOWERMENT 
Nancy Rol l ins Gantz, PhD, MBA, RN 
King Faisal Spec ia l i s t  Hospital & Research Centre 
P.O. Box 3354, Riyadh 11211, Kingdom of Saudi Arabia 

I t  has been believed tha t  the leader s i t s  at the 
pinnacle of power. Over the years, th is  has proven 
to produce f r us t rua t i on  and anguish instead of  the 
expected resu l t s .  Leaders have not been able to 
produce the changes they know are essent ia l  to t h e i r  
organ izat ion 's  surv ival  wi th th i s  command-and-control 
paradigm. 

Through l i t e r a t u r e  reviews and evaluat ing leader- 
ship s ty les ,  one can c lea r l y  see the most e f f e c t i v e  
form is tha t  of  empowering people to a new level of 
performance - not ordering i t .  Changing the leader- 
ship paradigm to a manner/style tha t  has been shown 
to be e f f e c t i v e  and one of  people empowerment sh i f t s  
the focus to personal r espons ib i l i t y  f o r  performance. 
Removing obstae}es~ st imulat ing se l f - d i r ec ted  act ions,  
and determining focus and d i rec t ion  are j us t  a few 
elements used to create the successful environment of 
empowerment. 

With increasing pressure in the health care arena, 
i t  becomes c r i t i c a l  tha t  a leader 's job is to get the 
people to be responsible fo r  t h e i r  own performance. 
Developing ownership, creat ing an environment where 
people want to be responsible, being a mentor or coach, 
and learning fas te r  while encouraging others to do so 
demonstrates the commitment to e f f e c t i v e  leadership. 

This presentat ion w i l l  i l l u s t r a t e  the c r i t i c a l  
components that  are achieved when every person in the 
i n s t i t u t i o n  is empowered to perform at a level tha t  is 
d i rected toward pos i t i ve ,  e f f e c t i v e  resu l t s .  

CAN PROGRAMMED WASHES OF THE FILTERS IN 
CONTINUOUS VENO-VENOUS HAEMOF][LTRATION IMPROVE 
EFFECTIVE LIFE SPAN?. 
Medina A. (RN), Jurado L. (RN), Redriguez C. (RN), Zurita T. (RN), Porras 
A. (RN), Herrera M. (MD). ICU. Hospital Regional. Malaga. Spain. 

Objective: The systems of veno-vanous continuous haemofiltration 
(WCHF) have a high cost and a limited life span. In an attempt of 
lengthening their mean life it has been proposed to accomplish programmed 
washes of the ~-stems. This practice supposes an increase in nursing 
workload. In order to evaluate the real efficiency of this practice we have 
accomplished this study. 
Material: Prospective randomized study of all the filters of VVCHF used 
during the last year in our ICU. We have determined two groups of filters, in 
the first (group A) we accomplished washed in a programmed way, and in 
the other (group B) only when the alarms of the system suggested a clotting 
of the filter. For the statistical analysis we used the Kaplan-Meier test for 
survival analysis. 
Results: We have studied a total of 24 patient submitted to WCHF during 
the last year. We used a total of 32 filters with this results. Group A: 16 
filters with a mean life of 168 hours (ll7-219hours). Group B: 16 filters 
with a mean life of 105 hours (71-139 hours). The Log Rank test did nol 
show meaningful differences among this groups. (!o=0,2332) 
Analisis of survival. 
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Concluding: The programmed washes of WCHF system does not increase 
in a statistically significant way the mean life of the filters, while supposes an 
increase in nursing workload and raises the cost of the technique. 



FAMILIES' INFORMATION CONCERNING PATIENTS 
TREATED IN INTENSIVE CARE UNIT 

R. Malacrida MD, J.Piazza CCN*, N.Vizzardi CCN* 

Interdisciplinary C r i t i c a l  Care Unit, Regional Hospital, Lugano, CH 
Sasso Corbaro Clinical Research Institute, Bellinzona, CH 
* Critical Care Unit, Regional Hospital, Bellinzona, CH 

For years we have been putting a lot of effort into offering 
information support to the families of patients who are admitted into 
our department. A survey has been conducted to verify whether or 
not these efforts have met the needs of the families concerned: 
questionnaires were distributed to the families of patients just prior 
to their transfer to other departments of the hospital. This sample 
was composed of 176 families. The questions were divided into 4 
main categories: the significance of the term "intensive care", the 
first day in intensive care, memories connected to time spent in the 
intensive care unit, suggestions to improve the service. 
For 46 % of the people interviewed, the term "intensive care" had 
positive connotations (safety and/or hope), however, the type of 
answer depends on previous hospital experience and on the nature of 
the illness. For 73 % of the interviewees, the waiting time before 
entering the ward was very brief, although their predominant feeling 
could be described as "extremely anxious". 
For 92 % the information given was clear and adequate, but 2 1 %  
described their initial reaction in terms such as anxiety, fear, 
sadness, distress. 
25 % would have welcomed more detailed explanation and in 
particular some practical advice as to whether and in what way they 
could actively participate in the care of the patient. 
Particular attention should be paid to how information is given: a 
sympathetic relationship between family and medical staff can be a 
meaningful aid in sustaining such difficult periods. 
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DEVELOPMENT AND VALIDATION OF GRIT'SCORE 

J. Scdbante*, J. Upman. 
Baregwanath ICU, University of the Witwatersrend, Johannesburg, South Nrica. 

INTRODUCTION: A patient dassificstion system in critical cam units is of the utmost importance for 
scientific, objective determination of nurSing workload. The time is past when nursing managers can 
manage by virtue of experience or intuition alone. What is required is a multi-dimensional patient 
classification system with an'empirical basis and proven reliability that can expediently measure 
patient needs, quantitatively as well as qualitatively. Although our patient clasalfication will be for use 
in the South Afdcan context, the development and validation model for adapting TISS could be used 
anywhere to develop similar systems for local use. 
AIM: To develop and validate a scientific patient classification system for critical care patients in 
different critical care and high care units in South Alrica according to which workload and nursing 
requirements can be ascertained. 
METHOD: An exploratory, descriptive instrumental design was used. A literature review of patient 
dassitication systems, TISS and the ethical professional responsibilities of the South African cdtical 
care nurse was done. Based on the above and practical expefienco a concept critical care patient 
classification instrumentwas designed. The instrument, termed CRffSCORE, Was based largely on the 
TISS instrument significantly tailored to encompass the ethical and professional responsibilities of the 
South African critical care nurse. Content validity index in the development and quantifying phase was 
determined according to Lynn's model (1986). A guideline was written for the instrument following 
which each item was debated by a group of six domain experts until consensus was reached on each 
item. The instrument was subsequently mailed to 25 domain experts that had to validate each item 
according to a four point rating scale. The instrument was finally tested in different public and private 
sector critical care and high care units. 
RESULTS: Content validity index was confirmed in both the development and quantification phases. 
It was found that CRITSCORE could discriminate between the acuity levels of different critical care and 
high care populations and similarly also between patients with the same diagnosis, for example 
severe malaria. 

[ i  = ~i ......... i i l m l  " 

CONCLUSIONS: It was determined that CRITSCORE could successfully measure patient acuity level 
and therefore categodse patients in order to predict nursing workload. The authors of CRffSCORE are 
of the opinion that it is not always cost effective to reinvent the wheel. Already developed patient 
classification systems can be successfully modified, adapted and validated for local use. 
REFERENCE: Lynn, M.R. 1986: Determination and quantification of content validity. Nursing 
Research: Volume 35(6) p382-385. 

NURSES" ROLE ON THE INFORMATION TO PATIENT~ 
RELATIVF~S OF AN INTENSIVE CARE UNIT. AN OPINION 
STUDY BY QUESTIONARY. 
A.Tello, M.Martin, E. Perez, A.Parfa, A. Perez, C. Tetlo 
Unidad de Medicine Intensive. Hospital Regional Carlos Hays. 
Objectives.  Sounding out the nurses about the need to inform 
patients" relatives and the rigth kind of such information, like a 
preliminary approach to an information cuality assessment, 
Methods: We inquired all the nurses of the Intensive Care Unit of 
an Regional Hospital by an semiestructurated questionary which 
included personal data: age, sex, contractual relation, professional 
experience.., and opinion data: do you think to inform relatives is a 
nurse task?. Which of the next informafions do you think is more 
important?, Please, write others topics about information you think 
are relevant. We process the data on Epi-Info estatistical program 
and use X 2 test to compare the results. 
Resul ts"  From 80 nurses of staff 5 refused to flU the quetionary, 
and 8 were not available. Of the 67 remaining, 71%were v~men and 
29% men. the mean age were 31.51% had an svable contract and 499( 
eventual, the mean professional experience were of 10 years and 
44% worked in the Unit since more than 6 years. 

The 88% answered that offer information to relatives is part 
of the nurse activities. We did not find differences with nurses who 
answered negatively comparing by sex, age, contractual relation or 
proffesional experience. The three information topics found out 
like more important were: 1) to inform about patient mood. 2) To 
inform about happenings from the last visit. 3) To inform about 
dressing instrument required by the patient, 

Nurses who answered negatively think that to inform is a 
Doctors task or that nurses are not competent. 
Conclusion~ Intensive care unit teams (Nurses, Doctors and 
auxiliar personnel) should get accord on who and how to inform 
relatives, We consider the nurses' role on information as 
unquestionable. 

PJES~IRATORY AND CARDIOVASCULAR COMPLICATIONS OF 
I~ITAL TRANSPORT IN PATIENTS UNDERCI)ING 

OXYGEN THERAPY 

H.Brokalaki, G. E. Digenis, j Brokalakis, 
G. Baltopoulos, L. Anthopoulos, G. Karvounzis. 
Athens University, Nursing School 

Objective: Investigate the respiratory and 
cardiovascular response after discontinuing oxygen 
therapy durir~ intr~/]o~pital transport. 
Desiqn: Fifty-one patients (29 male and 22 female, 
aged 69+2,5 and 73,912,4 years respectively, ~+SYM) 
being on 02 therapy were studied prospectively in two 
consecutive intrahospital transports. Oxygen therapy 
was continued in the first transport while the second 
one was performed as usually, i,e, without 02. During 
transport each patient was monitored by pulse oxymeter 
and Holter whereas arterlal blood gases were tested 
just before a~xl aft~- trar~portation. 
Results: Compared to Daseline, Pa02 and Sa02 were 
signif~canthy decreased in the case of oxygen discon- 
tinuation (p<0,00i). PaCO2 was significantly inur~ds~i 
only in the subgroup of patients with obstructive lun[ 
disease (p<0,01) . 
Heart rate increased in all phases of the transport 
when 02 administratlon was discontinued. Blood pres- 
sure remained stable in either case. The percentage 
of supraventricu!ar extrasysto!es, ectopic v~r[hicui~r 
contractions and ST-s6~ment depression was progressi- 
vely increasing and became very high at the end of 
transport in the case of 02 therapy discontinuation. 
Other arrhythmias did not change significantly. 
Conclusion: Discontinuation of oxygen therapy dur- 
ing intrahospital transport causes severe drop of 
PaO2 and Sa02, increases the heart rate and contri- 
butes to the appearance of arrhythmias which were 
not present before. 
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14. Neurology/Neurosurgery 
Role of clonidine in the treatment of major withdrawal syndromes 

Ber6nyi T. - Di6szeghy C.* - Fej6r C. - Feh6r E. - Mez6fi M., Military Hos- 
pital of Bnda - Intensive Care Unit * Depar tmen t  of Anesthesia and Inten- 
sive Care, Semmelweis Univ. Medical School H U N G A R Y  

PRINCIPLES OF DIAGNOSTIC AND TREATMENT OF ENCEPHALOPATHIES 
RESULTING FROM ASYSTOLIA 

V.I.Cherniv MD, G.Gorodnik PhD, K.Shramenko PhD, V.V.Cherniy 
Medical Univesity,Intensive Care Centre, Donetsk,UKRAINE 

Objectives: Elaboration of principles and methods of diagnostic and therapy of postasystolic 
syndrome. 
Methods:For evaluation of the functional state of brain the complex of methods was 
used,whieh included electro encephalngraphy ( brain mapping ), rheoencephalography, 
tetrapolar transtorax rheography. For the estimation of humoral status the level of histamine 
and serotonine, products of free-radical oxidation,enzimatic markers of ishemic damage of 
brain and of endogenous intoxication was investigated. 
Results:92 patients with encephalopathies after resuscitation were observed.Asystolia was as 
a result of:shock, trauma, asphyxia,poisonings,appIication of drugs, eclamp sia,injury of the 
heart,diseases of fhe cardiac vessels. All patients with postasystolic syndrome entranced in 
comafose condition.In the 1 group (reconvalescents) the depth of coma by Glasgo~ 
Pittsburg"s scale was 23,3+-1,78. The duration of coma was from 30 rain. to 48 
hour,average 11,9+-4,Sh.ln the 2 group (the deads) the depth of come was 13,8+-0,86.The 
artificial lung ventilation was used in all patients:in the 1 group 2,64+-0,92 days,in the 2~ 
6,1 +-1,1 days.Apallish syndrome developed in 5 cases,in 5 patients diagnozed <<brain death~. 

The 4th degree encephalopathy (coma) was found to be associated with disorganized 
EEG-pattern with predomi nant alpha- ( 1 group) and slow (2 group) activity. The relative 
power of delta- and theta-ranges was about 77-87 per cent.The patients with apallich 
syndrome demonstrated greatly elevated theta-range power, that of beta -range was 
essentially decreased. 

The degree of disturbances of circulation in the both groups was different.Cardiac index 
(CI) and stroke index (SI) in the 1 group decreased on 19,5% and 44,3Z, in the 2 - on 45,9% 
and (;3,3%.General peripheral resistance (GPR) increased in the 1 group on 40,5%,in the 
2 -on (;9,4%.In the 1 group brain blood flow was increased, in the 2 - decreased on 37,6N.In 
the 1 group there was the normotonic type of REG-curve,in the 2 - atonic or hypotonic type 
(without reaction on pharmacologic influ ence).Disturbances of permeability of cellular 
membranes (enhanced free-radical oxidation with an increase in di enic conjugates on 107 
and 121N) and vascular ones (an increase of serotonin concentration on 90 and 110%, hi 
stamine content on 116 and 180%) resulted in hyperfermentia (an increase of concentration 
of creaUne phosphoki nase in the 1 group on 59%,in the 2 - 69%.The level of middle 
molecules (MM) increased in the 1 group on 79,2%, in the 2 - on 120,8%,of polyamines 
(P) (spermidin,spermin,putrescin).Coefficient of correlation between MM and P was 0,891. 

Immediate correction of neurocyte metabolism is impossible due to marked brain oedema- 
swelling,severe dis ordes of cerebral c irculat ion,  disturbances of membrane 
permeability.Thus,the following treatment algorythm might be advisable: 
1. Protective inhibition of brain and reduction of its energy requirements. 2. Recovery of cell 
and vascular membrane fuoctions.3.Recovery of blood circulatiom4.Oxygenation of 
nervous tissue and drainage of brain disintegration products.In 22 patientsHBO carried 
out.5.Active methods of detoxication (homo- and enterosorption).6.Correction of cerebral 
metabolism.7. Dehydrative therapy must be very cautious. 
Conclusion: the activation of energetic metabolism in neurocytes must be carred out only 
under neurophysiolngical control and after definite preparation. 

THE FUNCTIONAL STATE OF BRAIN IN CRITICALLY ILL PATIENTS 

V.Cherniv MD, M.Chernyaev, G.Oorodnik PhD, K.Shramenko PhD. 
Dept. of Intensive Care, Donetsk, Medical University, Donetsk, UKRA[NE 

Objectives: There were investigated the degree of acute cerebral insufficiency (ACI) in  
critically ill patients (67). The clinical estimation of acute cerebral failure carried out by 
Olasgo-Pittsburg"s classification of coma. We studied such groups of patients: poisoning 
CO (36), asystolia (8), eclampsia (5), acute renal failure (5), control group (13). 
Methods: electroeneephalngraphy (brain mapping) was fulfilled by means of encephalo- 
graph <,Medicor ~ in 8 monopolar channels. The estimation of EEG patterns by Zhirmunskaya 
method (1984) was carried out. There were analyzed and changes of EEGb by results of 
rapid transformation Furie after rhythmical photostimulation(PhTS) 2,6,10,20 Hz. We 
studied also the figures of absolute and relative power in such diapason : delta (1-4 Hz), 
theta (5-7 Hz), alpha (8-12 Hz), betal(13-25Hz), beta2(25 Hz and more). 
Results: All EEO changes were divided into following types: 1 -organized (3,4 groups); 
III - asynehronic (8 group); IV - disorganized with prevalence of alpha-waves (12,13,14 
groups); V - disorganized with prevalence of delta- and theta activity (16,17,18;19,20 
groups) by Zhirmunskaya classification. The figures of absolute (AP [mkv/SQRT(Hz)] )  
and relative power (RP [%]) of frequency diapason EEO are presented in table: 

Typ n Delta Teta Alpha Betal Beta2 D+T+bl A+b2 
group 

I 13 AP M 0.8 0,9 1.8 0.51 0.287 2.18 2.07 
m 0.1 0.3 0.1 0.01 0.01 0.12 0.09 

3,4 RPZ M 18 22 42 12 7 51 49 
m 1 1 0 . 3  1 0.4 0.2 0. 5 

III 12 AP M 0.73 0.82 0153 0.4 0,25 1.95 0.78 
8 m 0.02 0.02 0.006 0.003 0.003 0.39 0.09 

RPZ M 27 30 19 15 9 71 29 
m 0.1 0.2 0.2 0.1 0.1 0.3 0.2 

IV 32 AP M 1.02 1.01 1,62 0.57 0.42 2.61 2,03 
12,13, m 0.03 0.05 0.23 0.023 0.01 0.08 0.22 
14 RP% M 22 22 34 12 9 56 44 

m 1 1 3 0.3 1 2 2 
V 10 AP M 2.67 2.79 1.35 0.74 0.46 6.21 1.8 
16,17, m 0.25 0.41 0.15 0.07 0.64 0.64 0.74 
i8,19, RPZ M 34 34 17 10 6 77 23 
20 m 2 2 1 1 0.3 1 1 

After using of rhytmical PhTS pathognomonic changes were observed.IV type was 
characterized by following changes: after PhTS 2 Hz - increasing of delta-range, on 5Z, 
decreasing beta2 - on 3% ; increasing of D+T+bl on 5%, decreasing alpha+beta2 on 5% ; after 
PhTS 9 Hz -increasing of RP in alpha - range on 3%, decreasing b2 on 4%. 
Conclusions : Method of "brain mapping" allows'quntity assesment of ACI level. 
Coefficient [D+T+bl /A+b2]  reflects type, group EEG, its disorganization rate. 

NEUROLOGICAL MANIFESTATION OF A D V A N C E D  
GESTOSIS AND NEW POSSIBILITIES IN THEIR 

CORRECTION 

Novikova R.I..  Kabanko T.P. ,  Grigorenko A.P. ,  Kostenko V. S. 
Chernyaev M.V. 
Dept. of Intensive Care, Medical University, Donetsk, UKRAINE 

Akkording to our model of hormonal-metabolic disbalance in 
pregnancy , one of the main reason of destosis is hypoergos , 
reesults in endotoxemia and neuro-endokrine disregulation. S o ,  
stady of central nervous system function give us the information 
about adaptation processes .  

The aim of our work is to study the degree of neurologikal deficit 
in destosis when olifen and lipin were used.  

There were studied 20 pregnants with different severe forms of 
gestosis.  The degree of neurologikal deficit was valued by datas of 
neurologikal status . EEG with ,~brain mappinng~, , electrikal 
resistance of the skin.  

The komplex inteensive therapy with applikation of olifen and 
lipin allowed to improve the patient,s condition , decrease the 
degree of neurolodikal deficit and mortality . 



OPPORTUNITIES OF PLASMAPHERESIS IN PREGNANTS 
WITH A C C O M P A N Y I N G  OBSTETRICAL AND 

EXTRAGENITAL P A T H O L O G Y  

Kostenko V.PHD,Kabanko T. ,PHD,Gala lu  S.MD,Beliavtseva 
N. ,Shramenko K. PHD 
Intensive Care Department,Donetsk Medical University, Donetsk, 
U K R A I N E  

P la smapheres i s  (PPH) ,as  o ther  ex t racorpora l  methods  of  
detoxicatin,has a great importance in contemporary medicine. The 
role of  PPH is special,because of  its simplicity, effectiveness, 
atraumatic.We incalcated PPH in obstetrical clinic. There are 
rough changes in agregate condition of  blood in more  of  
pregnants.These changes lead to disturbances of central,organ and 
peripheral hemodynamic.The therapeutic effect of  PPH is due to 
influence on agregate condition of  blood. 
We considered that application of PPH is very effective in preg- 
nants with:bronchial asthma, severe forms of  diabet, psorias, gesto- 
sis, allergic diseases. 
We used the membrane PPH in pregnants: apparatus-,,Hemos-PF>,, 
plasmofllter PMF-800,with effective area-800 cm,the volume of  
extracorporal contour-60 ml.Such PPH has no the ~ agressive 
effect,, ,  as in cases of  application another extracorporal methods. 
This method was incalcated in our practice recently, so results will 
be reported in further publications. 
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INTRACRANIAL PRESSURE DURING CIAGLIA PERCUTANEOUS 
TRACHEOSTOMY IN NEUROSURGICAL INTENSIVE CARE UNIT 

M. Gemma MD, A. DeVitis IvID, S. Cozzi MD, L. Napolitauo MD, A. Cipriani, MD, C. 
Frascoli MD. 
Neurosurgical ICU - Scientific Inst. Hospital S. Raffaele - Via Olgettina 60, 20132 
Milano, Italy. 

Obiectives : To evaluate the impact of Ciaglia percutaneous tracheostomy on intracraniat 
pressure (ICP) in patients with risk of intracranial hypertension. 
Methods: From September 1994 to March 1995 Ciaglia pemutanenus trachenstomies 
were performed in our Neurosurgical Intensive Care Unit (NICU) on 9 patients with 
continuous ICP monitoring (4 males; age 16-78 ys; Glasgow Coma Score 5-I0). 
Tracheostomy was indicated on clinical gmtmds. ICP monitoring was indicated for high 
risk of intracranial hypertension because of head trauma (5 patients), subarachnoid 
hemorrhage (2). post-operative cerebral neoplasm (1), post-operative subdural hematoma 
(1). ICP was monitored via a catheter inserted in the lateral ventricle and values were 
continuously digitally recorded by means of a bedside computer data acquisition system 
(MacLab). The fiberoptic tracheobroucosenpe, which guided the procedure, was passed 
between the nasotracheal tube and the trachea in order to avoid hypoventilalion. The 
patients had stable baseline hemodynaimcs. Propofol infusion and fentanyl boli were 
administered to mantain stable mean arterial pressure values. Peak (mean(SD)) ICP 
duping the 30 minutes pre-Ciaglia procedure (baseline values) were compared with values 
during Ciaglia procedure, and the 30 minutes p0st-Ciaglia procedure. Data were 
compared with repeated measures ANOVA. 
Results: Ciaglia procedure duration was (mean(SD)) 30(14) minutes. Baseline peak ICP 
was 29.7(9.4) mmHg. Ciaglia peak ICP was 32.1(8.2) mmHg, pest-CiagIia peak ICP was 
30.3(12) mmHg. Differences were not statistically significant. 
Conclusions: These preliminary data suggest that Ciaglia pemutaneous tracheostomy 
may be considered a safe procedure in intensive care patients who are at risk of 
intracranial hypertension. 

Transient global amnesia (TGA): a study of 25 cases 

E Moccia, Medicina d 'Emergenza e P. S. Ospedale S. Martino, Genova 

Objectives: Transient global amnesia (TGA) is a syndrome caracterized by 
impairment of short-term memory, inability to form new memories, retro- 
grade amnesia and repetitive queries, without other neurological signs and 
symptoms. The pathophysiology of T G A  is unknown; thromboembolic, epi- 
leptic, migrainous and metabolic mechanisms have been suggested. To ad- 
dress some of these issues, we undertook a study of 25 cases of T G A  in 
whom we examined clinical, laboratory data, electroencephalogram, CT of 
the head, ultrasonography ecodoppler. 

Methods: 25 patients were included in this study: 9 men and 16 women. 
The mean age was 64 years. All cases underwent a standard clinical exami- 
nation, electrocardiogram, routinary humoral tests and x-ray, electroence- 
phalogram (EEG),  CT scan of the head, ultrasonography ecodoppler. 

Results': The mean duration of amnesia was 5 h. 32 m. +/ -  7 h. 10 m. Hy- 
pertension was found in 19 patients (76 %), ischemic heart disease in 4 pa- 
tients (16 %), hypercholesterolemia in 10 patients (40 %), hypertrigliceride- 
mia in 3 patients (12 %), smoking in 2 patients (8 %), atrial fibrillation in 
1 patient (4 %), history of epilepsy in 1 patient (4 %), migraine history was 
not recorded. CT scans of the head showed multiple small deep infarcts in 
4 patients (16 %), a single hypodense lesion in 4 patients (16 %). In 11 pa- 
tients electroencephalogram was normal (44 %), in 8 patients there were 
widespread nonspecific electrical changes (32 %), in 6 patients there were 
focal nonspecific E E G  abnormalities (24 %). 

Conclusion: In our study T G A  was more common in women (64 %). We 
showed a prevalence of hypertension, hypercholesterolemia and cerebral in- 
farcts compared to normal controls. We have demonstrated a higher inci- 
dence of nonspecific electrical changes in T G A  of lower length, while is- 
chemic lesions in CT of the head were more frequent in T G A  of greater 
length. These data seem to be in agreement with the hypothesis that T G A  
is a heterogeneous clinical syndrome, consisting of pure, epileptic, and is- 
chemic types. However we did not find any correlation useful in discriminat- 
ing pure from associated T G A  forms. From our study it is tempting to spec- 
ulate that pure T G A  is a rare event, underlying still unknown mechanisms 
wich differ from ischemic, epileptic, migraineous causes. 

Modification of triple H therapy due to intracranial pressure measurement 
in patients with subarachnoid haemorrhage 

J.Fut6 M.D., B.B~ibel M.D., J.Vajda M.D., Ph, D., Dept. of Anesthesia & 
Intensive Care, National Institute of Neurosurgery, Budapest, Hungary 

Objectives: Aneurysmal subarachnoid haemorrhage (SAH) is special condi- 
tion increasing intracranial pressure (ICP) in various ways. At  the other 
hand cerebral vasospasm and related delayed ischaemic deficit (DID) 
could answer for the poor outcome. Triple H therapy seems today a basic 
option to prevent DID, but it may increase the ICP worsening the altered in- 
tracranial pressure condition and thereby the cerebral perfusion pressure 
(CPP). Is there any way to individualise the triple H therapy when it is ne- 
cessary? 

Methods: Between Sept. 94 March 95 thirty-seven patients with intracra- 
nial aneurysms were operated on within 48 hours following SAH. Five pa- 
tients were in Hunt-Hess IV at admission. All patients received triple H 
therapy in a preventive fashion following surgery and were monitored by 
daily transcranial Doppler ultrasonography (TCD). ICP and CPP was mea- 
sured in twenty-four cases. Twenty-two of them received lumbar liquor 
drainage (LLD) and nineteen were administered induced hypertension. 
The other group was treated by basic triple H therapy. 

Results: In group with monitored ICP the outcome was twenty-one excel- 
lent, one poor, two died (one of them died from extracranial decease). In the 
other group four had excellent, six moderate, two poor outcome, and one 
died. 

Conclusion: According to our recent observation the patients can be di- 
vided into two groups of therapy. In group I, the patients with elevated 
TCD values and either low or high ICP reacted to LLD. We are concerned 
that haemodilution and slight hypervolaemia should dominate in the 
triple H therapy. In group II patients having high ICP with TCD and/or 
symptomatic vasospasm should be managed by the induced hypertension- 
hypervolaemia dominated therapy focusing on CPP (ICP) and focal neuro- 
logical signs. 
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AIR E:[BOLIS[[ AS THE C~USE OF C~;YrfRt:b 
N2RVOUS 2]YS~EM DYSFU2~C_mION 

V.IC~RIMOVI~ , B.Radomir , S.F~ne~evi6,M.Eta- 

nojevi6 ,D.Ne~Id, M.Bojis 

C!inie for csrdiovascular sur,~rer2r 'rT]e~nj~'~' 

Beigr~ d e, Yu~os I:: via. 

Air emboli were detected in lo% (n=12) 
of natients undergoing coronary srtery by- 
pass craftin~ (CABG). Central nervous sys- 
tem ~ysfunction occured in 23~$ of the nsti- 
ents with air embnli and in none of those 
~ithhout air embo!i. 

Hvtothermia is the classic form of oro- 
tect~on used dur~nc ~"~" " ~ ~ ca~.,~moDu] :r, on~_,_.7 bj/oass. 
The surf~eon sho,;,ed thorough!~: evecnnte air 
from the heart, but the onesthesio!o[[ist 
can signifieamt!y influence the outcome by 
emt!oyin2~ methods to detect and treat air 
emboli. 

TIME-DOMAIN MEASUREMENTS OF HEART RATE 
VARIABILITY AS A PROGNOSTIC INDEX IN BRAIN 

DAMAGE 

K~ Pappas, J. Pneumatikos, M. Guillaume, S. Siourdas, G. Nakos 
University Hospital of Ioannina-ICU, Ioannina Greece 

The changes in head rate are primarily due to alterations of autonomic tone. 
The heart rate variability (HRV), that express the degree of heart rate 
fluctuation around the mean heart rate, reflectS somehow the condition of 
central nervous System. HRV may be measured by a number 
of techniques. Short-term time-domain variables of HRV are reflect 
generally the vegal activity. In this study the changes in HRV variables of 
patients with brain damage, and in addition the changes in HRV 
measurements in comparison with the clinical evolution were evaluated. 
Eight patient with brain damage and six normal individuals as control group 
were studied. A elecrocardiographer with availability of computation the 
sequence of beat-to-beat intervals for one minute was used. The following 
variables of HRV were measured: 1) standard deviation (SD) of beat to beat 
R-R interval differences that reflects the respiratory control, 2)the 
maximum/minimum (max/rain) interval that reflect variability related to 
baroreflex and thermoregulation and 3) the coel~cient of variation (CV), The 
results are shown in the table. 

SD max/min CV 

Brain death (4) 0.002-0.004 1.01-1.02 0.26-0.33 
Vegetate (1) 0.005 1.02 0.40 
a)GCS 3-7 (3) 0,005-0.020 1.03-1.13 0.64-2,93 
b)GCS 8-10 0.027-0.32 1.14-1.24 3.37-3.94 
c)GCS 11-15 0.030-0.32 t.24-1.24 3.94-4.4 
Control (6) 0.020-0.069 t.13-1.39 2.51-7.73 

In the patients with brain death and in vegetate state there were virtually no 
HRV. Increased HRV pattern was found with clinical improvement, the 
changes of HRV precede of the changes of GCS, 
We conclude that time-domain HRV could reflects the degree of brain 
damage, it is good prognostic index of the brain damage and may change 
earlier than the GCS. 

TREATMENT OF GUILLAIN-BARRr SYNDROME AND CHRONIC 
INFLAMMATORY DEMYELINATING POLYNEUROPATHY BY 
CEREBROSPINAL FLUID- FILTRATION 

KH. Wollinsky*, H Bdnkmeier#, P.-J. H01ser+, H.-H. Mehrkens*, 
Depts Anesthesiology/Intensive Care*, Neurology+, Rehabilitation 
Hospital, General Physiology# of the University UIm, Germany 

Objectives: Only 50% of patients suffering from acute Guillain- 
Barr@ syndrome (GBS) respond promptly to established therapies 
like plasma exchange or intravenous immunoglobulines. In con- 
trast to serum, cerebrospinal fluid (CSF) of GBS and CtDP pa- 
tients contains enriched portions of antiexcitatory factors(I) and 
cytokines (2) able to induce pronounced conduction block (3). To 
reduce or remove such pathologic factors we introduced a tech- 
nique with direct access to the subarachnoid space. 
Methods: With informed consent we lumbally inserted 18 G 
catheters in 24 GBS- and 22 CIDP -patients under sterile 
conditions. Some of them had not responded very well to 
established therapies. 30-40 ml of CSF were withdrawn and 
retransfused by a bidirectional pump (Flofors) after passing newly 
developed filters (Pall). Daily filtrations with several cycles were 
performed (200 -300 ml) over one week. 
Results: The 24 GBS patients improved after 19 days (median) for 
one grade (according to the GBS-Scale from the GBS Study 
Group). The ventilator dependent patients were weaned after 16 
days (median). Patients not at all treated before (16/24) respon- 
ded better than patients that had been pretreated (8/24) with 
plasmaexchange or intravenous immunoglobulines. 18/22 CIDP 
patients drew benefit from treatment, 10 stabilized Iongterm. 
Conclusions: CSF- Filtration is a relatively save and well tolerated 
additional procedure. The costs are considerably lower (1/3) than 
those for plasmaexchange or intravenous immunoglobulines. 
References:(1)WSrz Aet  al: CSF and serum from patients with in- 
flammatory polyradiculopathy have opposite effects on sodium 
channels. Muscle Nerve (1995). (2) Maimone D et aL: Interleukin- 
6-levels in CSF and serum of patients with GBS and CIDP. J. 
Neuroimmunol.(1993).(3) Waxman SG: Sodium channel blockade: 
A new mechanism of neurological disease. AnnNeurol (1995) 

Efficacy of laser therapy in  a l c o h o l  c o m a  

L.T.Idrlsova, N.Kh.Khafizov, D.A.Enikeev, Dept. of Pathophysiology, 
Bashkirian State Medical Institute, Ufa, Russia 

Clinical observations were made in 24 patients admitted to the clinic. They 
were in coma associated with acute alcohol intoxication. 

Standard evaluations (ECG-monitoring, electrocardiography, neuromo- 
nitoring, studies of acid-alkali condition, biochemical and toxicologic inves- 
tigation of blood and urine) prior to and following the treatment conducted 
were undertaken in all the patients. 

To correct irreversible impairement of functions twofold laser blood irra- 
diation by means of ALOK-01 apparatus, the exposure within 20 minutes, 
was carried out. 

The data obtained confirm more rapid coma withdrawal of the patients, 
reconstruction of the heart and central nervous system electrophysiologic 
indeces, reliable reduction in complications compared with the control 
group. 



THE INCIDENCE OF THE CRITICAL ILLNESS POLYNEUROPATHY IN API 
INTENSNE CARE UNIT. A preliminary study. 
Antonio Lesmes*MD, Pedro Jim~neZ*MD. Manuel Guerrero*MD, Celedonio 
Mdrquez**MD, M'Dolores Jim6nez**MD, Francisco Ortoga*MD, M=Angustias 
Sdnchez* MD, Francisco Lucana* MD, Jose Ides* MD. 
Intensive Care Unit* and Neurology Unit**. Hospital Universitado de Valme 
Seville. Spain. 

OBJECTIVE: To know the actual incidence of the Critical Illness 
Polyneuropathy(CIP). 
SETTING: Fourteen intensive/critical care unit beds, in 550 bed University 
Hospital, covering 345.000 inhabitants (majority rural area). The ICU patients 
are medical, surgical and coronary, excluded the neurotrauma and 
neurosurgical. 
DESIGN: A conseculive and prospective study. All the patients admitted during 
three months, from January lth to March 31th 1993, were eligible (patients 
with admittance diagnosis of polyneuropathy were excluded ). 
METHODS: Patients with APACHE II score >10, at the admission and six days 
after admissions were included into the study protocol. 
Diagnosis of sepsis, MOF, and all the drugs administered days before were 
recorded. A complete neurological exam, by a neurologist, in absence of 
ssdatives and muscles reliant (7th, 25~ and 60th days after ICU admittance) 
was made. We evaluated the nerve and muscles function with and 
electromyography study in all patients, at same days. In some paeents with CIP 
we performed a nerve biopsy. 
RESULTS: From 285 patients ( APACHE II score: 12.82) admitted in the ICU, 
16 (5.6%) enter the study protocol. Seven (2,45%) had an axonal 
polyneuropathy(CIP), three very severe. Only four of the patients with CIP had 
pathologic clinical exam. APACHE II score: CIP vs non-CIP was 22.6 vs 16.6. 
The incidence of CIP by diagnosis (CIP/diagnosis) was: Sepsis, 5/9 and MOF, 
6/11. 
CONCLUSIONS: 
1. -We think that it is necessary to define the "critically ill" for some score, 
before designing a study to know the incidence of this syndrome. 
2. - We think that the incidence of the CIP is lower that the latest papers say. 
3. - The severity and the duration of the disease, is a determinant of the 
development of CIP. Sepsis and MOF are important, but not unique elJology. 
4. -Possibly in critically ill patient, the CIP it is not the only cause of weakness. 
Probably some patients have a muscle weakness not identified yet. 
5. -The clinical exam it is not a good parameter to confirm the presence of CIP. 
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I ' IIERE IS NO RELATIONSIIII  j I|I,'.'I'WI~A~'N NFUROMUSCUI.AR 
ABNORMALITIES,  SEPSIS, ORGAN FAII,URE, STI~ROII)S OR 
NEUROMUSCULAR III,OCKIN(; A(;EN'I'S (NMBAs) IN TIlE ICU 
J.H. Coakle,L K. Nagendnm, G. Yarwn~ld, C.J. Hinds. 
Department of Intensive Care, St. Bafthnlomcw's Haspita[, L.nd.n. 

Ohiective: To study the relationship between the varieties of acquired 
neuromuscular abnormalities associated with critical illness, the presence or ahsence 
of sepsis and organ failures, and the use of steroids or NMBAs. We have 
previously divided the neurophysiological study (NPS) features into 5 groups: 
Group 1 (normal), group 11 (sensory), group llI (motor), group lV (motor & 
sensory) and group V (miscellaneous). 
Methods: We performed NPS on 44 patients who had been on the ICU fbr 7 days 
or more. We documented preceding sepsis, development of organ failure and 
steroid and NMBA use. In addition age and APACHE lI score~s were recorded. 
Results: 
Data are presented as median (range) except where indicated. 

Group NO Age APACHE Org:m Failure 

l 5 54(27-70) 27(24-23) 3(I-6) 

2 5 63(29-72) 14(12-24) 2(I-6) 

3 16 59(33-84) 19(10-32 2(1-4) 

4 11 61(31-76) 14(I8-29) 2(1-6) 

5 7 57(41-70) 19(9-29)  3(1-5) 

Group NMBA (%) 

l 80 

2 60 

3 69 

4 81 

Stcmids (%) Sepsis (%) M.rtality (%) 

20 80 0 

20 40 20 

31 

36 

81 

64 

5 100 i4 43 0 

Conclusion: Abnormalities of nemophysiological fimction 

38 

27 

may occur in the 
presence of single or multiple organ t~filure, presence or absence of sepsis, and arc 
not caused by steroids or NMBAs, 

BILATERAL CEREBRAL CO 2 VASOREACTIVITY 
IN COMATOSE PATIENTS. 

C. Melot, MD, PhD, d.Berr6, MD, J.-J. Moraine, PT,PhD, R.J. Kahn MD. 
Department of Intensive Care, Erasme University Hospital, 
B-1070 Brussels, Belgium. 

Objectives: Cerebral CO 2 vasoreactivity is an important determinant of 
cerebral blood flow (CBF) and has been shown to be of prognostic value in 
head trauma (Acta Anaesthesiol. Scand. 1991;35:113-122). We wondered 
whether CO 2 vasoreactivity could be selectively altered in one hemisphere 
in comatose patients. Methods: 6 patients (5M/1F, age 32-65yrs, Glasgow 
4-8) in coma due an acute brain lesion (trauma, hemorrhage, or infection) 
were studied. CBF was measured bilaterally using jugular thermodilution at 
PaCO 2 25, 30, 35, and 40 mmHg by increasing PICO 2 with mechanical 
ventilation kept constant. Normal CO 2 vasoreactivity was defined as an 
increase in CBF of at least I ml/min.100 g per mmHg PaCO 2. 
Results: 2 patients had normal CO 2 vasoreactivity bilaterally, 2 patients 
had altered CO 2 vasoreactivity at both sides, and 2 patients had a normal 
response at one side (left or right) with an altered response on the other 
side (dght or left). For the 6 patients left CBF was in mean !7 ml/min.100g 
lower than right CBF (figure). 

CBF, ml/min.lO0 g 

50 ~ / ~ / ~ . ~ T  Right 

4O 

30 ~ Left 

2O 

10 n=6 
mean + SD 

2'5 3'0 ~ 4'o 
PaCO2, mmHg 

Conclusions: In comatose patients, CO2 vasoreactivity can be altered in 
one hemisphere in 33 % of the patients suggesting that it must be 
evaluated at both sides. Difference in CBF between the left and dght 
hemispheres could be due to anatomical difference in size between left 
and right jugular veins. 

BRAIN OXIDATIVE STRESS IN NORMOXEMIC VS HYPOXEMIC 
HYPOPERFUSION: PRELIMINARY EXPERIMENTAL STUPY 
Oouzinas E, G Deliconstantinos, M Pitaridis, E Kypriadis, O Sfyras, S Nanas, I 
Adrianakis, P Karayanakos, E. Syngounas, JC Stavrides and C goussos 
Critical Care Dpt, Laboratory of  Experimental Surgery and Dpt of  Experimental 
Physiotogy, Athens University School of  Medicine 
Objectives: To investigate if hypoxemie hypoperfusion (shock without mechanical 
ventilation) induces different level of  brain injury compared to h'rperoxemic 
hypoperfusion (shock during mechanical ventilation). 
Methods: Following institutional approval 4 piglets (body weight 25:tl .5) were 
anaesthetized by 2% fluothane. A catheter was placed in the right femoral artery 
for blood pressure monitoring and a fiberoptic catheter (oxymetncs-3 Abbott) 
was advanced via the right internal jugular vein to the jugular bulb for SjO 2 
determinations. Another catheter with a balloon on the tip was advanced in the 
right atrium via the right femoral vein. A mean arterial pressure (BP) at 25 mmHg 
was achieved by appropriate balloon inflation for 10 rain and two groups were 
cleated: i) the hypoxemic group by respirator disconnection (*) and it) the 
hyperoxemic group by FiO2=l on respirator (o). Samples were obtained at 0 
time (1), 10' min at hypoperfusion (2) arid at reperfiJsion at 1' (3), 3' (4) and 10' 
(5). PaO2, PjO 2 and oxidative brain stress evaluation was performed from 
jugular bulb blood. The latter included: i) NO synthase (NOS) and xanthine 
oxidase (XO) activities by a method based on the oxidation of  scopoletin detected 
fluorometrically, it) NO levels estimated as ONOO- by luminol enhanced 
chemiluminescence in the presence of 500~tM hydrogen peroxide (H202). 
Resul'~s: The mean PaO 2 was 34 mmt-Ig for Group I and 160 for Group II during 
hypoperfusion and 180 and 300 during reperfusion respectively. The respective 
values for PjO 2 were 30, 40, 60 and 85 mmHg. The redox enzymes activities and 
NO, expressed as persentage alterations are presented in the following figures. 

NOS 
NO XO 

0 1 2 3 4 ~ 0 1 2 3 4 5 0 1 2 a 4 s 

Conclusions: The present study suggests that the deleterious effects of 
hyperoxemia are more intense than those of  hypoxemia during brain 
hypoperfiasion. This is supported by the decrease of  both; NO synthase activity 
and NO levels observed in animals subjected to hyperoxemia. 
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Others 
PLASMA EXCHANGE AS A CAUSAL TREATMENT IN HYPERLIPID- 
EMIA-ASSOCIATED PANCREATITIS 
D. Siebenlist, W. Gattenlbhner 
Intensive care unit, Department of Internal Medicine, 
Leopoldina-Hospital Schweinfurt, Germany 

Introduction: The hyperiipidemia-associated pancreati- 
tis is a rare type of panereatitis, mostly induced by 
alcohol abuse with consecutive excessive levels of 
cholesterol and triglycerides. The rationale for plas- 
ma exchange (PE) in hyperlipidemia-associa• pancrea- 
titis is to improve the blood flow of the pancreas by 
reducing the hyperlipidemia-induced hyperviscosity. 
Methods: Beside the usual intensive care therapies 
(fasting~ substitution of volume and electrolytes, 
analgetics) plasma exchange was performed as a membrane 
plasmaseparation. Three litres of plasma were ex- 
changed, the substitution solution was human albumin 
solution. No complication of the PE was seen. 
Results: From 1986 to 1994 five patients (average age 
,2~rs) with hyperlipidemia-associated panereati- 
tis were treated with PE in our medical ICU. The diag- 
nosis was confirmed by elevated enzymes (mean values: 
amylase i363 U/l, lipase 1590 U/l) and computed tomo- 
graphic diagnosis. In all patients, the hyperlipidemia 
was triggered by alcohol abuse, no patient had gall- 
stones. The average level of cholesterol was 2454 mg/ 
dl, the level of triglycerides 2311 mg/dl before PP. 
After PE, we saw a cholesterol reduction of 89,8 % 
(mean value 25i mg/dl) and a triglyceride reduction of 
69,8 % (mean value 697 mg/dl). No more analgetics were 
needed after PE and the clinical course improved 
rapidly. 
Conclusion: The early performed PE in patients with 
hy-perlipidemia-assor pancreatitis seems to be a 
causal therapy, because the rapid fall of elevated 
cholesterol and triglyceride levels can stop the da- 
mage of the pancreas and perhaps prevent necrotising 
pancreatitis. 

DO THE RESULTS OF UPPER GI-ENDOSCOPY SUGGEST THAT 
PROPHYLAXIS FOR GASTRIC ACID AND/OR BILE IS NECESSARY 
AT THE INTENSIVE CARE? 
P.W. Plaisier 1 H.R. Van Buuren 2 and H.A. Brnining l 
Depts. Surgery I and Gastroenterology 2, University Hospital 'Dijkzigt', 
Rotterdam, The Netherlands. 

Obiectives: Reviewing indications and results of upper GI endoscopy at the 
Intensive Care Unit [ICUI. 
Methods: We retrospectively reviewed all 411 upper GI-endoscopies, 
performed in the period January 1992-July 1994 in 301 patients (199 men 
and 102 women) admitted at the 4 ICU's of our hospital. 
Results: It concerned 129 surgical, 103 medical, 50 eardiological and 19 
neurological patients with a mean age of 57.9 yrs (range: 14-91). In 86%, 
the endoscopy was performed at the ICU and in 14% at the endoscopy 
department. In 56% of the cases, the endoscopy was primarily diagnostic, 
of which 70% was performed for localization of upper GI blood loss. In 
44 % the endoscopy was primarily thempentic, of which 89 % was performed 
for placement of a duodenal feeding canula. Location of the upper GI 
bleeding was: variees (31%), duodenal ulcer (20%), oesophagitis (13%), 
gastric ulcer (11%), others (13%) and none (10%). As coincidental findings 
were noted: cesophagitis (37%), gastritis (16%), gastric deer  (14%), 
duodenal ulcer (9%), duodenitis (8%), oesophageal ulcer (7%) and others 
(8%). 
Conclusions: There were marked differences in indications and findings of 
endoscopy at the different ICU's. These differences reflect an admission bias 
and differences in populations and treatment preferences. Compared with 
cardiological and neurological ICU's, substantially more endoscopies were 
performed at surgical and medical ICU's. In a considerable number of cases, 
no source of upper GI blood loss could be found endoscopicaIiy. When 
upper GI blood loss was the ICU admission diagnosis, the main cause was 
Needing varices, which could be controlled endoscopically in the vast 
majority of cases. When upper GI blood loss was ndt the ICU admission 
diagnosis, peIgie ulcer and oesophagifis were the main causes of bleeding. 
Because of the considerable number of coincidental almom~adities found at 
endoscopy, there is still room for debate whether antacid medication and/or 
motility stimulating agents should be given prophylactically at ICU's. 

BLOOD LACTATE LEVELS AFTER MAJOR SURGERY - PROGNOSTIC 
VALUE ? 
Dostal P., Cerny V., Kaska M'., Rehackova Z. 
Dept. of Anesthesiology and Intensive Care, *Dept. of Surgery 
Charles University, Faculty of Medicine, Itradec Kralove, 500 36, Czech 
Republic 

Introduction: Blood lactate levels are a useful indicator of tissue hypoxia. 
Many studies have shown that blood lactate levels in survivors and 
nonsmvivors of traumatic and septic shock are significantly different. The 
degree of multiple organ failure is related to the duration of lactic acidosis 
(1). The aim of this study was to evaluate blood lactate level as a prognostic 
marker of high risk postoperative patients who may benefit from invasive 
hemodynamic monitoring and aggressive fluids administration and early 
inotropic support based on oxygen transport parameters. 
Methods: 32 patients undergoing elective long term vascular and abdominal 
surgery (ASA I-BI) were studied. Blood lactate levels were measured after 
ICU admission. In the case of blood lactate level above 2 mmoltl, 
measurement was repeated every 4 hours for 12 hours or until normaiisation 
(blood lactate level less than 2 mmol/1). Type of surgery, length of surgery, 
amount of fluids delivered intraoperatively and postoperatively, hemoglobin 
levels, hemodynamic variables, diuresis, postoperative complications, length 
of ICU stay and clinical outcome were recorded. Because no attempts were 
made to randomisr therapy or change our standard therapy protocol 
institutional approval was not required. 
RebUts: The frequency of postoperative complications was 12,5 % and 
mortafity was 5,5 % in a group of  patients with blood lactate level less than 
2,5 mmol/l (n = 18). Frequency of complications (62,5 %) was significantly 
increased in a group of  patients with blood lactate levels 2,5-4 mmol/l (n = 
8), mortality was 12,5 %. Mortality (60 %) and frequency of complications 
(80 %) were significantly increased in a group of  patients with blood lactate 
levels above 4 mmol/l (n = 5). 
Conclusion: Blood lactate levels can serve as early marker of  high risk 

postoperalivr patients and may predict increased risk of postoperative 
complications mad ~ e  death. 

1. Crit Care IVied 1994422:633-639 

MONITORING OF HEPATIC VENOUS OXYGEN SATURATION AFTER 
LIVER RESECTION: CLINICAL PRACTICABILITY AND CLINICAL VALUE 

M. Imh0ff. Ch, Mork, J,H, Lehner, D. LShlein 
Chirurgische Klinik, St~dtische Kliniken, D-44137 Dortmund, Germany 

Objective.~: Investigated practicability and clinical value of the routine measure- 
ment of hepatic venous oxygen saturation (ShvO2) after major liver surgery, as 
ShvO 2 is considered an indirect parameter for splanchthc and hepatic blood flow. 

Methods: 30 consecutive patients were included in this study after liver resections 
for primary or secondary liver tumors. 5 patients suffered from liver cirrhosis 
(Childs A). Immediately after post-operative admission on the ICU a PA-catheter 
,was inserted under fluoroscopy via the right jugular internal vein into the hepatic 
vein contralateral to the resection area. Hepatic venous and arterial blood samples 
were drawn every two hours. ShvO 2 was correlated to the clinical course, macro 
hemedynamics, ABGs aug other established lab parameters. 
Results: In 26 out of 30 attempts the catheter could be placed correctly. In four 
cases after right hemihepatectomy the left hepatic vein could not be intubated due 
to a dorso-lateral tilting of the left liver. This is also reflected in a significantly 
longer time of fluoroscopy for catheterization of the left hepatic vein (12.9 _+ %5 
rain vs. 3.7 + 2.5 rain; p < 0.001). The procedure requires a total of between 45 and 
75 minutes. Relevant clinical complications were not observed except for short 
term supraventricular arrhythmias during passage of the catheter through the right 
atrium. Hemodynamics and pulmonary function could be considered normal in all 
individuals at time of measurement. ShvO 2 showed a span from 27.4% to 90.0% 
with a mean of 67.0% -+ 10.8%. The following statistically significant findings 
could be obtained: (a) Patients with liver cirrhosis showed a significantly lower 
ShvQ than patients without (53.4% • 5.3% vs. 68.7% • 10.1%; p < 0.001). (b) A 
negative correlation between ShvO 2 immediately after operation and the duration of 
intraoperative hepatic vascular occlusion could be observed (r = -0.58; p < 0.05). 
This correlation could also be seen for the first 12 post-operative hours (r = -0.42; p 
< 0.01). (c) A negative correlation between ShvO2 and the difference between arte- 
rial and hepatic venous lactate levels was found (r = -0.39; p < 0.02). 
Conclusions: The routine measurement of ShvO 2 appears to be a promising exten- 
sion of post-operative monitoring after major liver surgery. It is a safe method eas- 
ily feasible on any major surgical ICU though relatively time consuming. A further 
validation of this method is necessary in larger studies. Therapeutic recommenda- 
tions on the basis of ShvO 2 findings cannot be given yet. 



EFFECT OF PROSTACYCLIN ON HEPATIC VENOUS OXYGEN 
SATURATION AFTER LIVER RESECTION 

M, Imh0ff, Ch. Mork, J.H. Lehner, D. Li3hlein 
Chimrgische Klinik, Stiidtische Kliniken, D-44137 Dortmund, Germany 

Objectives: Evaluate the effect of systemic application of Prostacyclin (PGI2, 
Flulan, Wellcome) on hepatic venous oxygen saturation (Sh,,O2) after liver resec- 
tion. 

Methods: In 5 cases after major liver resection, in which abnormally low readings 
of ShvO 2 suggested an impaired hepatic blood flow, PGI 2 was applied at a dose rate 
of 5 ng/kg/min. As ShvO 2 can be considered an indirect parameter for hepatic blood 
flow, the effect of PGI 2 infusion on ShvO 2 was measured. Moreover, the changes of 
macro hemodynamics and pulmonary function were monitored. 

Results: Before the application of PGI z mean ShvO 2 for all 5 patients .was 54.1% 
(47-9 - 47-3). In three cases without major structural alteration of the remaining 
liver tissue the continuous intravenous administration of PGI 2 lead to a sustained 
increase of ShvO z to an average of 67.1% (65.6 - 69,1 ). The postoperative course in 
these three cases was uneventful. In two cases with compensated liver cirrhosis 
after hepatitis C no change in ShvOz under PGI 2 infusion could be observed. Both 
patients died 32 and 45 days respectively after operation in protracted liver failure. 
Side effects of PGI 2 included a slight decrease of systemic and pulmonary vascular 
resistances. Consequently MAP decreased by up to 10% as did intrapuimonary 
right-left shunt increase. In none of the observed patients did these side effects 
posed a limitation of continuous application of PGI z. 
Conclusions: In patients without structural alteration of the liver the systemic appli- 
cation of prostacyclin at a dose rate of 5 ng/kg/min could significantly increase an 
abnormally low hepatic venous oxygen saturation after major liver resections, tn 
two cases of severe liver cirrhosis a similar increase could not be observed. After 
first clinical investigations and with the results of recent studies in animal further 
controlled clinical studies of prostacyclin in the postoperative management after 
liver surgery appear justified. 

THE EFFECT OF CIMETIDINE VERSUS RANITIDINE ON THE 
GASTRIC EMPTYING RATE IN INTENSIVE CARE UNIT PATIENTS 
F. Colardyn, E. Pelfrene, K. Vandewoude, D. Vogelaers, A. Elewaut. 
Departments of Intensive Care and of Gastroenterology, University Hospital 
Ghent, De Pintelaan 185, B-90OO Gent-Belgiuru. 

Any delay in gastric emptying can promote micro-aspiration and give rise to 
ventilator associated nosoarnnial pneumonia. H2-receptor antagonists have 
been suspected of promoting pneumonia by changing the gastric pH. In a 
few tri',ds on humans ranitidine was noted to delay gastric emptying. The 
aim of this prospective, randomised, blinded study was to evaluate in a 
ventilated ICU population if there was a difference between cimetidine (C) 
and ranitidine (R) on the gastric filling index (GFI). 
24 patients could be enrolled, 22 were evaluable. A standard protocol with 
fentanyl]pancuronium was used. Bowel somtds had to be present. 
In twenty-two ventilated patients GF1 was compared after 500 ml Nutrison| 
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Conclusion: in this population there was no difference in GFI between C and 
R; however the age and creatinine were significantly different and could 
have favoured the C group. Also the very long t/2 could have hidden 
smaller differences between C and R as has been described in volunteers. 
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CONTROLLED CLINICAL TRIAL OF SELECTIVE DECONTAMINATION 
FOR THE TREATMENT OF SEVERE ACUTE PANCREATITIS 
E.J.T. Luiten, MD*, W.C.J. Hop, M.Sc +, J.F. Lange, MD- and 
H.A. Bruininq, MD, PhD" 
*Dept of Surgery, University Hospital Rotterdam-Dijkzigt and Erasmus 
University, #Dept of Epidemiology and Biostatistics, Erasmus University 
and -Dept of Surgery, St. Clara Hospital, Rotterdam, The Netherlands 

Methods: 
Between April 22, 1990 and April 19, 1993, 102 patients with severe 
acute pancreatitis were admitted to 16 participating hospitals. Patients 
were entered into the study if severe acute pancreatitis was indicated, 
on admission, by multiple laboratory criteria (Imrie score >_ 3) and/or 
computed tomography criteria (Balthazar grade D or E). Patients were 
randomly assigned to receive standard treatment (control group) or 
standard treatment plus selective decontamination (norfloxacin, colistin, 
amphotericin; selective decontamination group). All patients received 
furl supportive treatment, and surveillance cultures were taken in both 
groups. 

Results: 
Fifty patients were assigned to the selective decontamination group 
and 52 were assigned to the control group. There were 18 deaths in 
the control group (35%), compared with 11 deaths (22%) in the 
selective decontamination group. (Adjusted for Imrie score and 
Balthazar grade: p = 0.048). This difference was mainly caused by a 
reduction of late mortality (> 2 weeks) due to significant reduction of 
gram-negative panreatic infection (p = 0.003). The average number of 
laparotomies per patient was reduced in patients treated with selective 
decontamination (p < 0.05). Failure of selective decontamination to 
prevent secondary gram-negative pancreatic infection with subsequent 
death was seen in only three patients (6%) and transient gram- 
negative pancreatic infection was seen in one (2%). In both groups of 
patients, all gram-negative aerobic pancreatic infection was preceded 
by colonization of the digestive tract by the same bacteria. 

Conclusion: 
Reduction of gram-negative colonization of the digestive tract, 
preventing subsequent pancreatic infection by means of selective 
decontamination, significantly reduces morbidity and mortality in 
patients with severe acute necrotizing pancreatitis. 

Indirect  e lec t rochemica l  b lood  and  exfused  p l a s m a  

ox ida t ion  (IECO) in the t rea tment  o f  surg ica l  pat ients  

wi th  endotoxicosis .  

P ro fesso r_N.Fedorovsky ._P .Fedo tov ,_P .Fomin ,_A.Po l i rov .  

Sechenov  Medica l  A c a d e m y ,  M o s k o w ,  Russia .  

Introduction: IECO by sodium hypochlorite (NaCIO) infusion is 
considered to be a model of microsomal oxidation in liver on cytochrome 
P-450. Active C10 provides oxidation of toxic metabolic products in the 
blood and exfused during plasmapheresis plasma, and also hydrophobic to 
hydrofilic transformation of substanses. Sterile NaCIO in necessery 
concentrations was obtained by electrolysis of saline (0,85-0,9% NaCI 
solution) in electrochemical set E~IO-4 (Russin,Moscow). 

Methods:  1. The NaCIO in concentration 600 ragfl (400-800 ml/24h 
) was administred into central veins in patients with extensive peritonitis 
and endotoxicosis 2-3/t. Erytrocytes resistance to NaCIO, circulating blood 
volume glycemia and hemostasis were initially estimated. 
2. After plasmapheresis exfused toxic plasma was mixed with NaCIO 
conccantration of I000 mg/t in 10:1 ratio in sterile "hemacons".The 
effectiveness of plasma detoxication and possibility of its reinfusion were 
evaluated by determination of albumin effective concentration (ECA 35 
g/l), the concanlration of medium molecular oligopeptides (MM 0,2) and 
other biochemical tests (bilimbin, creatinine, carbomide and so on). 

Results: 1. The intravenous administration of NaC10 excels detoxicative 
effect of hemosortion by 17-20% provides effictive presentation of protein 
components and blood cells and improves the transport function of albumin 
by 37%. 
2. The return of exfused plasma after its purification IECO was 70-80%. 
Only the remaning 20-30% of deficient plasma were compensated by fresh 
cryoplasma and albumin solutions. 
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ACUTE PANCREATITIS OF UNKNOWN ETIOLOGY IN T~E ELDERLY . 
A,K.Zacharof,C.Petrogiannopoulos,M.Ioannidou,L.Lampro- 
poulos,N.Papageorgiou,J.Panagopoulos,J.PoulJ~os. 
Hellenic Red Cross Hospital,Athens,Greece. 

Objectives:Acute pancreatitis(AP)is becoming a more impo- 
rtant problem among the elderly as the population ages. 
The increasing presence of gallstone disease,as well as 
the use of certain drugs,may also contribute to the oc- 
currence of pancreatitis. 
Methods:All patients(>60 years)admitted to our medical 
department over an eight year period were included.Pan- 
creatitis was confirmed by biochemical tests and imaging 
techniques.Scores were developed using Ranson's criteria 
and a Multiple Organ System Failure(MOSF)index . Overall, 
103 patients were evaluated; 21(23%)had pancreatitis of 
unknown etiology . 
Results:(1)Patients with pancreatitis of ~nlqnown etiolo- 
gy were sicker and had greater morbidity(48% vs 22%),mor- 
tality(24% vs 8%),and longer hospital stays than p~tierf~ 
with pancreatitis of known cause.(2)The best predicto~of 
severity and outcome was the MOSF index and not Ranson's 
criteria;the higher the score,the greater the associated 
disease,the worse the outcome.(3)Curlously,no difference 
existed in associated medical conditions between patierts 
withknown and ur6~own causes of pancreatitis. 
Conclusions:Greater organ dysfunction exists in patients 
with pancreatitis of unknown etiology, even though age 
and associated medical conditions do not differ . 

The enterai nutritional support of  the burns disease 

J. I o a n n o v i c h ,  R P a n a y o t o u  

T h e  app l i ca t ion  of  t he  total  e n t e r a l  n u t r i t i o n  in  the  bu rns  d i sease  has  min i -  
m i z e d  the  c o m p l i c a t i o n  r a t e  a n d  c o n s e q u e n t l y  i n c r e a s e d  the  su rv iva l  r a t e  
of  ch i l d r en  and  adults.  T i m e  of  in i t ia t ion ,  c ompos i t i on ,  d u r a t i o n  and  w a y  of  
a d m i n i s t r a t i o n  a re  v e r y  i m p o r t a n t  in  o b t a i n i n g  the  o p t i m u m  benef i c i a l  ef-  
fec t  f r o m  the  t r e a t m e n t  a n d  d i m i n i s h i n g  the  c o m p l i c a t i o n  r a t e  a n d  s ide  ef-  
fects.  T h e  a b o v e  f e a t u r e s  will be  d i scussed  in v i e w  of  ou r  e x p e r i e n c e  in 
240 cases.  

EVALUATION OF THE ACCURACY OF GASTRIC TONOMETERS 

TA Buckle?,, RA Freebalm, C GomersalL G Joynt, R Young. TG Short. 

Department of Anaesthesia and Intensive Cm+e, Prince of Wales Hospital. The Chinese 

University of Hong Kong, Shatin, HONG KONG 

INTRODUCTION: Gastric mucosal pH (pHi) monitoring has been proposed as a 

relatively noninvasive index of the adequacy of aerobic metabolism in the gut. 

OBJECTIVE: To examine the accuracy of gastric intramucosal pit measurements as a 

function of time and as a function of the catheter itself to determine whether the 
measurement error between catheters is clinically acceptable. 

METHODS: Patients with a gastric tonometer (TRIP TM, Tonometrics, Worcester. MA) 

insitu for >3 days were studied. Following informed consent two new tonometers were 

inserted equidistantly & correct position was confirmed radiographically. 

Measurements of intramucosal gastric pH were then performed over a 36 hr period. 

RESULTS: Eight - ten measurements were made in each of ten critically ill patients. 

Percent differences between the two new catheters were 1.6% ie at pH 7.3 _+0.12 (95% 

limits) and between old & new catheters were 2.2%, ie pH 7J3 _+0.16 (95% limits). 

CONCLUSIONS: The results suggest that the function of the tonometer deteriorates 

over time and that the absolute values of pHi m~ not ~ufficiently accurate. However as 

a trend monitor pHi may be useful in the clinical setting. 

5 Comparison of Iwo new catheters I 5 Comparison of old & new catheters 
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G A S T R O - I N T E S T I N A L  S T R E S S - B L E E D I N G  P R O P H Y L A X I S  
IN  P A T I E N T S  W I T H  C E R E B R A L  L E S I O N :  N O  S P E C I F I C  
P R O P H Y L A X I S ,  M O N O T H E R A P Y  O R  C O M B I N A T I O N  O F  
T W O  S P E C I F I C  D R U G ?  

Singbar~l, G., Siedhoff ,  HP. '  
Dept. A1T - E N D O - C L I N I C ,  D-22767 H a mbur g  
t Ruhr -Univers i ty  of  Bochum 

Despite  a continuous decline both in li 'equency and severi ty  
of  gastro-intest inal  s tress-lesion/-bleeding (GISB)  due to both 
improvement  in preclinical support and in intensive care medicine,  
patients with cerebral lesion are still considered at high r isk for 
developing G I S 8 .  Therefore  the quest ion arises,  whether  m> specific 
(} lSB-prophylaxis  besides general  and neurological  intensive care, 
specif ic phar lnaeothcrapy or even the combina t ion  of  two specif ic 
drugs reveals  any protective efli~ct on f requency and sever i ty  of  
GISB.  

This  pn tspcc l ive  randomized study has been perfornted in 
173 patients snf rer ing  t 'rttna head-injury/cerebral  lesion and with a 
G l a s g o w - C o m a - S c a l e  on admiss ion  (GCS:,)of <9. Accord ing  to 
randomizat ion  the patients have been grouped  as tbl lows:  h 
analgesia /sedat ion (n=37); I h  analgesiaJsedation plus pirenzepine 
60 mg/day  (n=54);  . [ I h  anatgcs ia /sedalkm plus sncral tate  6 x [ 
g/day (n=47); IV :  a n a l g e s i d s e d a t k m  plus pirenzcpine 60 mghlay  
plus sucralfate  6 x 1 e/day (n=35). Slalislical analysis has been 
per formed  by CHl:*tt~sl. rank correlatinn and unpaired t-test; 
statistical s ign i f icance  has been set with p <0.05. 

28/173 patients (16.2 %) developed GISB.  Al though the 
mean  GCS~-value (x -+ SD) did not reach s igni f icance  between 
patients with and without GISB (5.61 + 1.65 vs 6.12 -+ 1.65). a 
s ignif icant  inverse  correlation between GCS:, and the incidence of  
GtSB (Rs~ = 0.89) has been shown. The f requency of  GISB among 
the groups is as follows: h 18.9 %; l h  18.5 %; l l h  17.0 %; IV:  
8.6 % (CH1 -~ =1.94; not signil icant) .  No GISB- induced  blood 
translusion or  mortali ty,  respectively,  could be demonst ra ted .  
Survival  rate be tween  the groups did not d i f fer  s igni f icant ly  (Chi-" 
=5.86; P=0.1186)  and reached an overa l l -va lue  of  7 5 . 1 % .  

Drug-spec i f i c  GlSB-prophylax is  - adminis te red  ei ther  as 
monotherapy  (pirenzepine,  sueralfate)  or in combina t ion  of  these 
two spec i f ic -drugs  - reveals  no additional s igni f icant  inf luence  on 
the incidence o f  GISB in patients with cerebral lesion compared  to 
no specif ic  p rophylax is  besides  the general  t rauma- /d isease-spec i f ic  
in tensive  care  measures .  



GASTRO-ESOPHAGEAL REFLUX AND NASOGASTRIC TUBE 
FEEDING: PREVENTION BY ENDOSCOPIC GASTROSTOMY (PEG) 
E Douzinas M Pitaridis D Sfyras M Papathanasiou I Andrianakis and C Roussos 
Critical Care Dpt, Evangelismos Hospital, Athens University Scho~" of Medicine 
Objectives: The correlation of longterm presence of nasogastric tube (NGT) to 
gastroesophageal reflux (GER) is still in question. In case of positive correlation, 
PEG should represent an alternative to tube feeding in patients unable to be fed 
orally. Therefore, we investigated: i) the correlation between NG and GER and ii) 
the effect of PEG on GER. 
Methods: A 24-h esophageal pH-metry was performed in 40 patients in 
recumbent position at 30 ~ who had a NGT for more than 10 days and were on 
sucralfate for gastric mucosal protection. The tip of the pH-probe was lied 5 cm 
over the esophagogasttie junction, confirmed by x-rays. Patients who presented a 
percentage of GER-total (i.e. with a pH less or more than 4) (GER-T) more than 
3%, underwent ~t PEG. The presence of a creseent-notch on the esophagogastric 
junction persisting on inspiration and the grade os endoseopic and histologic 
esophagitis (scale=0-3) was noted. Two pH-metrles repeated on 48 h and on 7 
days post-PEG were compared to the pre-PEG one, with the followin~ 
parameters taken in consideration: i) % GER-T, ii) number of GER-total per hour 
(No/h GER-T) and iii) the duration that pH was less than 4 (TpH<4). In case ot 
GER persistence at the pH-metry on ?th day post-PEG (Group II) another 
endoscopy was performed, while patients with reduced GER (Group I) were 
considered as esophagifis-free. 

Results: 23 out of 40 patients presented a GER-T>3%. Eleven out of 23 
Group I Group 

(n=6) 1I (n=5) 
age 51~23 47_+17 

NG days 35+11 29• 
I GER-T [ 7.6+~..5 8.3-+4 
No/h GER-T [ 1 .9 •  2.7• 

TpH<4 108,35 120• 
II. GER-T 8.~3.2 5.6,1.7 
No/h GER-T 2.1• 1.9• 

TpH<4 118~18 80*24 
IH. GER-T 3.1• 8• 
No/h GER-T 1,0.4 Z8~0.5 

TpH<4 41• 116~20 

patients underwent-PEG. The mean (_+ 
SD) score of endoscopic esophagitis in 
Group I vs Group II was 1.5_+0.5 vs 2.6 
+0.3 (p<0.O5), and the histologic one 
0.4_+0.1 vs 1.4_+0.3 (p<0.05). The 
crescent-notch was observed in 1 and 5 
patients respectively. Group I patients 
presented decrease of GER on 7th day 
compared to pre-PEG pH-metry 
(p<0.05 table) while those of Group II 
did not. On the second endoscopy the 
persistence of esophagitis and creseant- 
notch was observed in Group II 
patients. 

(~onclusions: i) longterm presence of NGT is associated with increased GER. ii) 
PEG decreases GER when esophagitis or crescent-notch regress. 

ISCHEMIC HEPATITIS IN THE ICU 

A. Betrosian M. Balla, G. Kofinas, G. Koukis, E. Pantelidaki, L. Georgiou 
Intensive Care Unit, Hippokration General Hospital, Athens, Greece 

Ischemic hepatitis (IH) is a severe complication in critically ill patients. Acute 
circulatory failure of multiple etiology can lead to splachnic hypoperfusion and 
cause acute and reversible anoxic damage. Over a period of 26 mos 12 pts, 8 M 
and 4 F, mean age 64+6.6 yrs developed liver disease compatible with IH. Eight 
pts had a documented hypotensive episode (six pts with septic shock and two 
hypovolemic shock), while cardiogenic pulmonary edema in the absence of 
hypotension was responsible for IH in the remaining four pts. All the pts had a 
rapid striking elevation of AST, &LT and LDH with equally rapid resolution of these 
parameters to near normal wimin 9 days (mean 6.25). The mean peak level of 
AST, ALT and LDH was 4340 IU/L (range 2105 to 7500), 3453 IU/L (range 1685 
to 5150) and 2868 IU/L (range 1440 to 6960) respectively. Serum total bilirubin 
levels rose transiently with a moan t:eak level of 1.95 mg/dL (range 1.1 to 2.7), 
while altered coagulation paran-,ete's (PT> 1.5 times normal) was observed in four 
pts and clinically significant coagulopathy with fibrin degradation products occurred 
in one pt (8.3%). Renal impairment (Cr>2.0 mg/dl) was manifest in all pts; six pts 
developed non-oliguric renal failure (50%) while two pts required hemodialysis. Ten 
lots required vasoconstrictor inotropes [dobutamine (range 3-10pg/kg/min) and 
dopamine (range 7-25 pg/kg/min), while replacement of circulatory blood volume 
was performed in two pts with hypovolemic shock. Eight Lots expired (66.6%), but 
none died as a direct result of hepatic damage. The mortality rate was higher 
among pts with concurrent renal failure (75%). It is concluded that: 1) IH is not 
uncommon complication in the ICU with the prognosis depending on the 
underlying disease. 2) Clinically significant coagulopathy is uncommon 
complication of IH. 3) Titration of inotropes is required to obtain optimal cardiac 
output support and subsequently liver blood flow. 
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GRAFT TONOMETRY AS AN INDEX OF JEJUNAL FREE FLAP 
ISCHAEMIA IN RECONSTRUCTIVE SURGERY 

S.M.Mostafa, A.Jones, N.Sutcliffe & D.Phillips 
ICU, Royal Liverpool University Hospital, 
Liverpool, U.K. 

It is difficult to ascertain the perfusion of 
free flaps such as jejunal loops after surgery. 

Objectives: To assess ischaemia as evidenced by 
intramural pH of jejunal free flaps used for 
reconstructive surgery following total pharyngo- 
laryngectomy. 

Methods: The sigmoid pH tonometer ( Tonometrics 
Inc.,USA ) was used to monitor intramural pH of 
the jejunal free microvascular flaps ( pHig ) in 
15 patients who underwent total pharyngo- 
laryngectomy. A standard general anaesthetic was 
given and all patients were admitted to the ICU 
for controlled ventilation and monitoring. All 
had similar postoperative care. PHig was 
measured pre, post-revascularization of the flap 
and on ICU admission, 4, 12 and 24 hours post- 
revascularization. 

Results: PHig was low prior to revascularization 
( <7.20 ). Successful flaps showed consistent 
and sustained increase in pHig values ( >7.32 ). 
Despite small initial improvement, pHig of all 
failed flaps ( 3 cases ) remained low ( <7.20 ). 

Conclusion: It is possible to monitor perfusion 
of jejunal free flaps by a sigmoid pH tonometer. 
Phig values may reflect graft ischaemia when it 
is low ( <7.32 ) post-revascularization. Failure 
of pHig value to recover may necessitate early 
intervention to save the graft. 

INTRATHORACIC COMPLICATIONS (ITC) OF ACUTE NECROTIZING 
PANCREATITIS (ANP) - THEIR ROLE TO FINAL PROGNOSIS. 
H.Pedonomos, D.Tsoukalas,  Ch. Psarak is ,  N . K a t s a r e l i s ,  
E .Frang iskatou,  N.Scarpa, D .Kaka l iouras ,  Th. Emexizov, 
K.Sakayianni ,  E .Kountour is .  
ICU o f  Athens General Hosp i t a l ,  Athens, Greece. 

Ob jec t i ves :  To c l a s s i f i c a t e  the wide spectrum o f  ITC 
o f  ANP i n t o  d i s t i n c t  pa thophys io log ica l  pa t te rns  
according to p resen ta t i on  and course. 
Pat ien ts  (p ts )  and methods: 52 p ts ,  34 ~ ( 6 5 , 4 % ) ,  18 
(34,6%) were admi t ted in the ICU because o f  ANP and acu- 
te r e s p i r a t o r y  f a i l u r e ( A R F ) ,  ilean age:54 ,3•  years .  
Hean s tay  in ICU:29,2• days. 38 pts were opera ted,  
15 o f  them tw ice .  Hean value o f  Ranson's sca le :4 ,4 •  
(2 -7 ) .  We analyzed hemodynamic measurements ,a r te r ia l  
blood gases(ABG), X-ray f i nd ings(XRF) ,  CT-scans and ope- 
r a t i v e  records.  
Resul ts :  5 pa t te rns  o f  p leuropulmonary compl i ca t ions  
were i d e n t i f i e d :  a )Ea r l y  hypoxia w i t hou t  XRF - 33 p ts .  
b )Ear ly  ARDS w i th  t y p i c a l  XRF - 5 p ts(1 d ied ) ,  c )Ea r l y  
ARF w i th  X R F ( a t e l e c t a s i s , i n f i l t r a t e s ) -  15 p ts (9  d ied) .  
d)Late ARDS w i th  t y p i c a l  XRF-32 pts(31 d ied ) ,  e )P leura l  
e f f us ions  in var ious  combinat ions w i th  the above pat -  
te rns  - 38 p ts .  Overa l l  m o r t a l i t y  r a t e :  41/52 = 78,8%. 
Conclusions: l )F requen t  X-rays and ABG are impor tan t  
f o r  the c l a s s i f i c a t i o n  o f  ITC o f  ANP. 2)Even though 
pat te rns  o f  c l a s s i f i c a t i o n  in ANP are not  c l e a r l y  
d i s t i n g u i s h a b l e , t h e y  f a c i l i t a t e  an a n t i c i p a t o r y  manage- 
ment. 3 ) D e t e r i o r a t i o n  o f  ABG and XRF i nd i ca tes  t h a t  
p revent ive  measures f o r  ARF must be i n t e n s i f i e d  and 
agress ive su rg i ca l  therapy is requ i red .  4)Delay o f  
su rg ica l  therapy is  r e l a t e d  to  worse prognosis(p<O,05) 
and prolonged h o s p i t a l i s a t i o n  t ime(p<O,Ol ) .  In the 
c o n t r a r y ,  the e a r l y  t im ing  o f  the opera t ion  before in -  
f e c t i o n  and e x t r a p a n c r e a t i c  necros is  is  essen t i a l  f o r  
a b e t t e r  prognosis (p<O,05). 
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PROGNOSTIC RELEVANCE OF CHOLESTASIS ON ICU 

CL. MUELLER E. HANISCI-I, A. HELFTENBEIN, J. WINDOLF, A. 
ENCKE 
Dept. of Surgery University Hospital; J.W.Goethe- University, 
Frankfurt am Main, Germany 

Objectives: The development of cholestasis during intensive care 
treatment is allied with an inferior prognosis. This study investigates 
the sensivity, specification and also the positive and negative forecast 
of patients survival - exemplary for bilirubine. 
Methods: During a period of 12 months all surgical patients on ICU 
were registrated prospectively (n = 1572). For documentation of disease 
development a standard foldcrform based on a computer- data- system 
was used. The results of this kind of documentation showed aapprax. 
5,2 m!ll. of single patient informatioas. 
Results: 1300 of 1572 patients didn't suffer from liver disease or have 
any operation on liver or bile tract. 1201 of them have had a normal 
scale of bilimbine in the postoperative period, a higher scale of 
bilirabine was regisU'atcd by 99 patients. At a ,,cut- off" of 4rag% 
(total- bilirubine) the sensitivity was 0,7, specivity 0,6, positive 
predicive level 0,8, negative predictive level 0,5 for survival criteria of 
a patient. The max. reached level of bilirubine, also the daily increase 
turned out almost the same results as they were found for other 
parameters nf cholcstasis like AP or Gamma-GT. 
Conclusions: C holestasis of surgical patients on ICU isu't important 
for the clinical survival of the patient. 

MORPHOLOGY AND FUNCTION OF AN ISOLATED LIVER 
GRAFT IN AN EXTRACORPOREAL LIVER SUPPORT CIRCUIT 

G.Kostopanagiotou MD PhD, N.Arkadopoulos MD, V.Kontopou- 
Iou MD, M.Demonakou MD, Th.Theodosopoulos MD, K.Theodo- 
raki MD, V.Smyrniotis MD, J.Papadimitriou Professor 
2nd Dept of Surgery, University of Athens Medical School, 
Areteion Hospital, Athens, Greece 

Objective: The aim of this experimental protocol was to evaluate 
the morphological and functional parameters of isolated pig liver 
grafts, perfused in an extracorporeal liver support system. 
Methods: The system consists of the graft liver, a membrane 
oxygenator (oxygenation surface 1.2 cm z, 02 flow=3 Itlmin), a 
heater, a centrifuge pump and a fluid reservoir. Twenty pig livers, 
mean weight 790 gr (min 610, max 870 gr) were obtained and 
after a mean cold ischemia time of 35 min were perfused fo} a 
mean of 7.5 h (min 4.5, max 9 h). Perfusion solution consisted of 
R/L and Hemacell. Inflow to the graft liver was performed through 
the portal vein at a mean pressure of 16 (12-25) mmHg at 38~ 
while outflow was secured through the suprahepatic inferior vena 
cava. During perfusion the following parameters were evaluated 
through pre- and posthepatic hourly (To-T8) sampling: PO2, 

4" + +4" pCO2, pH, HCO3-, Na , K , Ca , osmolality, glucose, lactate, 
AST, ALT, ALP, u bilirubin and coagulation factors I, V and 
VIII. Biopsies were obtained periodicallty. 
B_P_~: Results were as follows: mean pH fell from 7.45 at T O to 
7.168 at T 8 while mean output pO 2 fell from 527 at T O to 10 at 
T 8. Mean output AST values increased from 361 at T O to >2500 
at T 8 while mean output ALP values increased from 3.66 at T O to 
197 at T 8. Mean output K + values increased from 3.93 at T O to 
>8 at T 8. Histology revealed lesions of ischemic necrosis, more 
prominent after T 6. 
Conclusion: Results show that the isolated liver graft presents 
satisfactory function and morphology at least for a five hour per- 
fusion period in the described extracorporeal circuit. Correction 
of pH contributed to an increase in bile flow. 



EXTENDED CRITERIA FOR CARDIAC ALLOGRAFT DONORS 
Reida M El Oakley, Nizar A Yonan, Bridget M Simpson, Colin S 

Campbell, All N Rahman, Abdul K Deiraniya. Manchester, UK 

To expand the current criteria for potential cardiac allograft 

donors, a questionnaire was sent to all cardiac transplant 

surgeons in the UK. Replies representing the opinion of 88% of 

surgeons were analysed. Eighty per cent of respondents believe 

that donor age could be extended to 55 years even in the 

absence of on-table coronary angiogram, pharmacological stress 

test ECG, or Echocardiography. Family history of ischemic heart 

disease, and brain death due to paracetamol or barbiturate 

overdose were not considered proNbitive to cardiac aliograft 

donation. Similarly prolonged mechanical ventilation, pre- 

referral cardiac a~rest or hypotension for any length of time, and 

ST-segment elevation were not considered to be a 

contraindication. In contrast, significant Q wave, the presence of 

hepatitis C antibodies, pulmonary capillary wedge pressure more 

than 21 mmHg, and dependency on multiple inotropic support 

were considered definite exclusion criteria. Donor hormonal 

resuscitation (T3 Cocktail), and direct measurement of intra- 

cavitary pressure at the time of retrieval were considered 

unnecessary. There was no consensus of opinion regarding the 

use of donors with systemic infections, brain death due to carbon 

monoxide poisoning, or death due to alcohol and drug abuse. In 

conclusion, there is a scope of expanding the cardiac allograft 

donor pool by increasing the upper limit of donor age, and by 

considering victims of brain death due to Paracetamol, and 

Barbiturate overdose as i~otential donors. 
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INFLUENCE OF TRANSPLANTATION ON ORGAN DONATION 
B.H. Walpoth, Ch. A. Seller, P. Bischoff, B. Regli 
Thoracic and Cardiovascular Surgery, Transplantation Surgery and 
Anesthesiology, University of Berne, 3010 Berne, Switzerland 

Between 1982 and 1993 the practice of transplantation has 
changed drasticaIly in Switzerland - besides Kidneys also hearts, heart 
and lung, lung, Iiver and pancreas transplantation has started in several 
centers. Major information efforts have been made, organ exchange 
rules were set up and a national coordination center was initiated. The 
aim of this retrospective single center study was to assess the 
influence of transplantation on organ donation. In the past eleven years 
205 organs were donated from 458 potential donors i139 single, 66 
multi organ donations) analysis of refusal was evaluated categorized 
into medical and/or familiar reasons. The number of potential donors 
increased from 28 (1982),to 61 (1992) with a concomitant drastic 
reduction of donations from 64% in 1982 to 26% in 1992; amounting 
to a net unchanged number of donations over the last 10 years (1982 
= 18; 1992 = 17). The import and export of donor organs was 
balanced since the introduction of the national coordination center. In 
contrast multi organ donation increased from 0% in 1986 to 90% in 
1993 despite of the more stringeant selection criteria, In conc]usion the 
introduction of a full range of transplantation procedures at several 
new university programs and the increase of multi organ donation has 
not had the forecasted impact on organ donation despite a sustained 
informative and promotional campaign, 

VASODILATORS IN PATIENTS RECEIVING LIVER GRAFTING 
U.Kaisers*, M.Sprenger*, M.Keitel*, W.O.Bechstein#, R.Rossaint* 
Departments of  Anesthesiology & Intensive Care (*) and Surgery ~), Vtrchow 
Clinic, Free University Berlin, Augustenburger Platz 1, D-13353 Berlin, 
Germany 

Objective: Monitoring hepatic venous oxygen saturation (SvhO2) provides on- 
line information about hepatic-splanchnic oxygen supply-demand ratio [1]. 
Previously, x~ reported hepatic venous catheterization in patients undergoing 
orthotopic liver traru~lantation (OLT) [2]. In the present study, we assessed the 
effects of nitroglycerin (NG), a vasudilator that affects the venous capacitance 
vessels more than arterial vessels and prostaeyclin (PGI2, Flolan r~, Wellcome, 
UK), an arterial and splanchnic vasodilator on hemodynamies and hepatic 
venous oxygen saturation (SvhO2) in human liver transplantation. 
Methods: With institutional approval and informed consent, 14 consecutive 
patients, mean age 50-2-_10 years, were studied following OLT. Postoperatively, 
fiberoptic pulmonary artery catheter was inserted into the right hepatic vein. 
Timed infusions Of NG at a rate of 0.1 gg/kg/min and PGI2 at 5 ng/kg/min were 
initiated for a 45 rain period. Each sequence was followed by baseline therapy 
for 45 rain. Results are expressed as mean=tSD. Statistical analysis was 
performed using Friedman's-two-way-ANOVA-test, significance was accepted 
at p<0,05. 
Results: NG at 0.1 gg/kg/min induced a decrease of mean arterial pressure 
(MAP) (84_49 [baseline] vs. 75+9 mmHg) and pulmonary artery wedge pressure 
(PCWP) (8J:2 [baseline] vs. 65:1 mmHg). Cardiac index (CI) (5-41 vs. 4+1 
l/rain/m2), oxygen delivery index (DO2I) (655-+108 vs. 618+123 mgnfin) and 
SvhO2 (74_~12 vs. 69-L-_19%) were decreased (p<0.05). 
PGI2 at 5 ng/kg/min induced a reduction in MAP (73• nm~. _g) and PCWP 
(6+1 mmHg). CI (6_+1 l/rain/m2), DO2I (7555:135 ml/min) and SvhOz (81+6%) 
were increased (!o<0.05). 
Conclusions: 
�9 Vasedilatation induced by NG decreased systemic oxygen supply and 

impaired splanclmie oxygenation. 
�9 PGI2 increased systemic oxygen delivery in parallel with SvhO2, suggesting 

a corresponding improvement of hepatic-splanchnic okygenation. 
�9 Thus, if vasedilator therapy is indicated in th6 15orient receiving liver 

grafting, PGI2 appears to be advantageous. However, due to its platelct 
aggregation inhibiting properties, the usefulness and safety of PGI2 in OLT 
patients has still to be determined. 

References: [1] Anesthesiology 1991:74:49. 
[2] Trauspl Prec 1994:26:3608. 

EFFECT OF STEROID GIVEN TO DONOR ON THE EARLY 
FUNCTION OF TRANSPLANTED KIDNEY 

T. Gondos MD. PhD M. f~rkosy MD, L. Hemold MD, O. Csaba MS, 
F. Pemer MD, PhD 
Transplantation & Surgical Clinic, Semmelweis Medical University, 
Budapest, Hungary 

Objectives: To analyze the effect of steroid treatment given to donor on 
the early function of transplanted kidney. 
Methods: From January, 1994 until now 56 donors were involved into 
this prospective study. Every other donor was treated with 30 mg/kg 
Solu-Medrol one hour before organ retrieval. According to the steroid 
treatment of the donor the recipients were divided into two groups: 
Group 1 - steroid pretreatment goup  (y~=35), and Group 2 - control 
group (n=37). The donors and the recipients were treated using the 
same kidney transplantation protocol Onl~r the adults, and the first 
cadaver kidney transplanted patients were involved into the study. The 
daily routine parameters were analyzed pre- and intraoperafive, and on 
the 0-5th, 14th and 30th postoperative days. 
Results: We could not show any clinically important differences 
between the two groups in respect of donor parameters. Preoperative, 
the patients in Group 2 had slightly lower ereatinin level (819 -+ 244 
g.,noN vs.923 -+ 254gmol/1) which persisted into the early 
postoperative phase. The values of the other examined pre- and 
intmoperativc parameters were almost the same. During the first 5 
postoperative days the patients in Group I needed less diuretics 
(furosemide and renal dose of dopamine) and their sodium excretion 
was closer to the physiological range than in Group 2. The other 
parameters did not differ significantly. The less furosemide need in 
Group ! pe~isted to the end of the first month. 
Conclusions: According to our data the steroid treatment of the donors 
improves the early function of the transplanted kidney in some respects. 
To prove the real benefit of the donor steroid treatment needs more data 
and further analysis. 
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INFLAMMATORY MEDIATORS AND HEMODYNAMIC CHANGES 
DURING ORTHOTOPIC LIVER TRASPLANTATION (OLT). 
Esteban MF, Martin MC, Ruiz JC, Nuvials X, Garcia-Allut JL, Sauri R, 
Murio JE, Mourelle M, Segura RM, JL.B6veda, , Margarit C, Salqado A. 
ICU. Vail d'Hebron Genera/University Hospital, Barcelona, Spain. 

I~ITRODUCTION. Patients undergoing OLT present a transient 
hy"perdynamic status similar to that observed in septic patients. Nitric 
oxide (NO) released by several cells when stimulated by endotoxin 
and/or other inflammatory mediators, has been related to hemodynamic 
impairment in sepsis. 
PURPOSES 1. To analyse plasma concentrations of endotoxin, TNF-a 
(Tumor Necrosis Factor), and (NO2/NO3) during and after OLT in 
relation to changes in hemodynamic indexes. 2. To investigate whether 
plasma inflammatory mediators may be involved in the pathogenesis of 
ischemic graft injury after OLT. 
PATIENTS AND METHODS. A total of 41 OLT were performed in 40 
patients. Ischemic time median (range) was 11 hours (6-20). Thirteen 
patients (31%) showed hepatic ischemic injury (HII) (group 1 ) defined 
as a level of ALT > 1000 U/L, TP -< 40% histological criteria in the 48 
hours after OLT. Plasma TNF-a, endotoxin, NO2-/NO3and cardiac index 
(CI) were measured at: prediseetion (stage I), anhepatic phase (stage [I), 
15 minutes (stage III), 60 minutes (stage IV), 180 minutes (stage V) 
after reperfusion, and 4 days after ICU admission (stage VI). All results 
are expressed as median and range, 
RESULTS. Increases of CI and NO2/NO3" were observed during OLT 
reaching maximum values at stages III [5.8 (5.0-7.1) L/min/m =] and IV 
[42 (26-67) nmol/L] respectively, and decreasing to baseline levels at 
stage VI. NO2-/NO 3 at stage IV were significantly higher (P<0.001) in 
group 1 [76 (50-85) nmol/L] than in patients without HII, group 2 [35 
(23-49) nmol/L]. TNF-aincreased in both groups up to maximum levels 
at stage IV [36 (27-48)pg/mL]. No significant differences in peak levels 
were observed between the group 1 [46 (35-48) pg/mL] and 2 [32 (21 - 
50) pg/mL], however in group 1 TNF-e levelled down more slowly than 
in group 2. No significant changes in plasma endotoxin levels were 
observed in any group. 
CONCLUSIONS. Endotoxin don't initiate the proinflammatory response 
observed. The relationship found between CI and NO2/NO 3 suggest 
than NO is involved in the development of OLT-related hyperdynamic 

CYTOKINES AND EXTRACELLULAR MATRIX PARAMETERS 
- I N D I C A T O R S  F O R  S E V E R I T Y  O F  I N F E C T I O N  A F T E R  

L I V E R  TRANSPLANTATION 
A.R. MueUer MD, K.-P. Platz MD, D. Herb, R. Rossaint MD, U. Kaisers 
MD, C. Heckert, W.O. Bechstein MD, P. Neuhans MD 
Departments of Surgery and Anesthesiology, Rudolf Virchow Clinic, 
Humbold University of Berlin, Germany 

Objectives: Severe infections may compromize the outcome of liver 
transplantation..Determination of new parameters may increase the 
knowledge of pathophysiologic mechanisms and may lead to changes in 
postoperative therapeutic management of patients at risk. 
Methods: Between August 1993 and September 1994, 81 patients with 85 
transplants were monitored for cytokines and extracellular matrix 
pammeters on a daily basis. Serious infections (n=10) included micro- 
biologic evidence and more than 2 secondary organ failures. Patients with 
cholangitis (n=ll)  or uneventful postoperative course (n=37) referred as 
control groups. 
Results: 1-year patient survival was 88.9% (72/81): 5 patients died due to 
serious infections, while 4 died for other reasons. Mean bilimbin, sTNF- 
RII-, IFN-7-, IL-4-, IL-8-, IL-10-, laminin- and neopterin levels were 
significantly elevated in patients with serious infections compared with 
patients experiencing mild cholangitis or with an uneventful postoperative 
course. A further increase of all parameters was observed in patients who 
subsequently died; TNF-RI/: 28310_+788 pg/ml vs 20452• pg/ml; IFN- 
7:466_+57 pg/ml vs 4.4-+1.8 pg/ml; IL-4:214-+35 pg/ml vs 148-+29 pg/ml; 
IL-8:667-+48 pg/ml vs 251_+26 pg/ml; IL-10:149_+52 pg/ml vs 52• 
pg/ml; laminin: 3010-+312 ng/ml vs 1263-+ 117 ng/ml; neopterin: 247_+37 
nmol/1 vs 96_+19 nmolB for non surviving vs-surviving patients. A 
significant decrease of sialic acid yeas observed in patients with serious 
infections; and a further decrease occurred in patients who subsequently 
died: 455-+31 mg/l vs 685• mg/1. 
Conclusions: The increase or decrease of various cytokines and extra- 
cellular matrix parameters may be indicative for severity of infectiolx 
Routine monitoring of these parameters may improve current diagnostic 
tools and poss~ly lead to changes in therapeutic management of patients at 
~k .  

CYTOKINES AND EXTRACELLULAR MATRIX PARAMETERS 
AS INDICATORS OF SEVERITY OF REJECTION AFTER 

LIVER TRANSPLANTATION 
K.-P. Platz MD, A.R. Mueller MD, C. Schmidt, J. Lirath, R. Rossaint 
MD, W.O. Bechstein MD, P. Neuhans MD 
Departments of Surgery and Anesthesiology, Rudolf Virchow Clinic, 
Humbold University of Berlin, Germany 

Objectives: Evaluation of the cytokine network after liver transplantation 
may give some insight in pathophysiologic mechanisms of rejection and 
may lead to detection of patients at high risk. 
Methods: 81 patients with 85 transplants were monitored for various 
cytokines on a daily basis between August 1993 and September 1994. 
Rejection was assessed by histology in combination with clinical signs of 
rejection and laboratory investigations. 
Results: During the first postoperative month, 28 patients (34.6%) 
developed rejection; 14 patients were successfully treated with methyl- 
prednisolone (steroid-sensible rejection), while further 14 patients required 
additional treatment with FK506 or OKT3 (steroid-resistant rejection). 4 
patients subsequently developed chronic rejection. Mean levels of various 
cytokines and extracellular matrix parameters including TNF-RII, IFN-7, 
IL-IB, IL-2R, IL-4, IL-6, IL-8, hyaluronic acid and neopterin were 
significantly higher in patients with steroid-resistant than in patients with 
steroid-sensible rejection. A further increase of some parameters was 
observed in patients who subsequently developed chronic rejection; 
bilirubin: 18.2-+4.1 mg/dl vs 11.2-+1.7 rag/all; TNF-RII: 23374-+798 pg/ml 
vs 18246_+679 pg/ml; IL-8:1024+-192 pg/ml vs 275-+67 pg/ml; neopterin 
148_+37 nmol/1 vs 49-+21 nmol/1; hyaluronic acid: 290_+63 ~tg/l vs 223_+28 
~tg/l for patients with chronic versus patients with acute steroid-resistant 
~ejection. Sialic acid levels decreased in patients with acute steroid- 
resistant rejection; and a further decrease was observed in patients who 
tieveloped chronic rejection: 437_+34 mg/l vs 671_+55 mg/1. 
~onclusions: Various cytokines and extraeeUular matrix parameters were 
indicative of severity of rejction. The extensive increase of bilirubin, TNF- 

II, IL-8, hyaluronic acid and neopterin may indicate subsequent chronic 
ection. Monitoring of these parameters may, therefore, lead to changes 

in immunologic management after liver transplantation. 

ARTERIAL MYCOTIC ANEURYSM : A LIFETHREATENING 
COMPLICATION OF WHOLE KIDNEY-PANCREATIC 
TRANSPLANTATION. 

J. Garbino, J-A. Roman, P. Lomnzi, D. Pittet, Ph. Morel. 
University Hospital, Geneva, 1211 Geneva 14, Switzerland. 

Background : Combined kidney and pancreatic transplantation is being 
performed with increasing frequency in patients with diabetes mellitus and 
renal failure, as it offers more chances of success and better results than 
kidney transplantation alone. Mycotic arterial aneurysm constitutes a 
devastating complication following pancreatic transplantation. All cases of 
mycotic arterial aneurysms have been however reported with exocrine 
pancreatic drainage into the gastrointestinal tract. 
Intervention : We describe a series of 8 consecutive whole kidney-pancreas 
transplantation performed at the University of Geneva Hospitals (1500 beds) 
between December 1992 and May 1994. Exocrine pancreatic drainage into 
the bladder (EPDB) was performed to improve early detection of rejection 
episodes. EPDB was hypothesized to reduce the risk of contamination from 
the gastrointestinal tract and the subsequent possible occurrence of 
potentially fatal infectious complication. In all patients the dual 
transplantation was performed through a median incision according to the 
procedure described by Nghiem. 
Results : Two out of the 8 patients who received kidney-pancreatic 
transplant developed arterial mycotic aneurysms 15 and 35 days following 
surgery. Aneurysms developed at the site of the arterial anastomosis used to 
rearterialize the homograft. Both patients had peritonitis caused by Candida 
albicans requiring surgical drainage and intravenous antifungal therapy. 
Rupture with hemorragic shock occured in both patients leading to graft 
removal in one patient, and three episodes of lffetreateniug hemorragic 
shock followed by graft failure and removal 32 days after transplantation in 
the other. 
Conclusion : Arterial mycotic aneurysm constitutes an early, lifetreatening 
complication of kidney-pancreatic transplantation; it mandates graft 
removal. Although exocrine pancreatic drainage into the bladder consitutes 
a definitive advantage for caller diagnosis of graft rejection, it does not 
eliminate the risk for retrograde colonization and subsequent severe 
infection in our experience. 



Correction of  hemorragy in hepato-pancreato-duodenal  surgery 

S. Bocharov, I. Teterina, Regional Clinical Hospital, Irkutsk, Russia 

Acute  profound loss of blood can result f rom the very different injuries and 
hepato-pancreato-duodenaI  operations enter  such a rank. 

Ill-timed and inadeguate correction of operat ion hemorrage  is one of the 
reasons for postoperation complications, including polyorganic insufficien- 
cy. 

The pathogenesis seems to be very complex. In early stages of bleeding 
the liquid enters the vessel bed, followed by hypoproteinosis and hemato-  
crit fall. However ,  as decompensat ion develops, the fluid leaves the vessel 
system in the result of increasing postcapillary resistance and lowering col- 
Ioidnooncotic blood pressure (COP).  The  resulting hypovolemia causes pri- 
marily acute disturbance of central hemodynamics  and then of microcircula- 
tions and transcapillary exchange. Central  hemodynamic  failure after acute 
loss of blood manifests itself through cardiac output lowering and capillary 
blood flow deceleration. 

Taking into consideration, that 35 % is critical value for CPV loss and for 
CEV  it is 65 %, we consider arising the level of COP to the immedia te  task. 
COP raising allows to normalize transcapillary exchange, which we assess 
through COP and MCP (mean capilary pressure) gradient. The next task is 
to make  up for globular volume till homeostasis providing level. Consider- 
able attention is given to catabolism inhibition and ma x imum possible ene- 
gry provision. Control over  high proteolitic activity of blood and callicrein- 
kinin system activity implies direct proteases inhibitors. 

Reologic, m e m b r a n e  stabilizing, antihypoxanthine and anticoagulant 
therapies are obligatory. 
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T R E A T M E N T  OF A C U T E  LIVER FAILURE - A N A R R O W  MAR- 
GIN BETWEEN M E D I C A L  S U P P O R T I V E  C A R E  A N D  L I V E R  
TRANSPLANTATION 
B Kratschmer, R Liisebrink, O Guekelberger,  H Keck, WO Bechstein, 
P Neuhaus 
Virehow Clinic, Dept. of Surgery, Humboldt University Berlin, Germany 

Regarding a high mortality up to 85 % of fulminant hepatic failure ortho- 
topic liver transplantation seems to be the only promising therapeutic ap- 
proach in many cases. This study shows experiences from a transplantation 
center. 

Between June 1991 and April 1995 39 patients suffering fulminant hepa- 
tic failure were admitted to our surgical intensive care unit All patients 
showed severe liver dysfunction with grade II to IV encephalopathy. 

After a period of diagnostics and conservative treatment ranging from 
few hours to 10 days (mean 2.4 days) we reported 22 of these patients as 
possible organ recipients to Eurotransplant. All of these 22 patients were 
transplanted within 48 hours, 16 (73 %) of them even within 24 hours. The 
principal aetiologies were hepatitis B (7), hepatitis C (1), NANB hepatitis 
(5), mushroom poisoning (amanita phalloides 1). After transplantation 2 
patients suffered from initial-non-function and underwent re-transplantati- 
on. The one-year-survival rate was 82 %, 5 patients died within 3 months 
after transplantation due to various reasons. 

17 patients were not referred for liver transplantation. 10 of them never 
met transplantation criteria, improved by conventional therapy and could 
finally be discharged from hospital. The known reasons for liver failure in 
this group were mushroom poisoning (4), paracetamol intoxication (4) and 
fulminant hepatitis A (1). 7 patients suffering from fulminant hepatitis (6) 
or intoxication (1) were excluded from emergency liver transplantation for 
various contraindications. 6 of these 7 patients (86 %) died despite conven- 
tional intensive care. 

We don't know if some of the patients in the transplantation group would 
have survived without transplantation, because whenever we decided on 
transplantation we could perform the operation within 48 hours. 
But �9 the good survival rate in the transplantation group (82 %) 

�9 the 100 % recovery rate in the group, where there was no 
transplant-indication in our opinion 

�9 and the fatal outcome (86 % mortality) in patients with 
contraindications 

are an encouraging proof of a successful therapeutic strategy in acute li- 
ver failure. These results are based on a close cooperation between expe- 
rienced transplant surgeons, hepatologists and intensive care doctors, using 
sophisticated laboratory and imaging techniques in a specialized center. 

Title: Hemodynamic and hormonal changes after the administration of 
triiodothyronine in brain death patients potential organ donors. 
A. Ricart. R. Cafiizares*,L. Carri6 *,C.Gonzdlez**, M.A. Navarro***. FJ.Avila*. 
*Intensive Care Unit, **Transplantation Service, ***Hormonal Laboratory from 
Hospital de Bellvitge. Barcelona, Spain. 

Introduction: During brain death patients suffer from multiple endocrinologic 
disturbances. One of the most important are those related with thyroidal axis. It is well 
described the Euthyroid Sick Syndrome whose more frequent pattern consist of decreased 
triiodothyronine (T3), increased reverse T3 (rT3) with normal levels of 
tetraiodothyronine (2"4) and TSH, This lacking in "1"3 levels lead to a change from aerobic 
to anaerobic metabolism which results in tissular damage. 
Objective:  1.To study thyroidal pattern in brain death patients potential organ 
donors. 2.To avoid organ impairment by administration of T3. 3.To study the 
hemodynamic and hormonal changes after the administration of T3 in these patients. 
Material and Methods:Population: 22 brain death patients of any etiology 
potential organ donors admitted to the Intensive Care Unit. 
Patients were classified in hemodynamically stable (group 1) and unstable (group 2). 
Group 2 received a bolus of 0.25p.gr/Kg. and a perfusion at a dose of 2-3.5 p.gr]h of T3. 
Hormonal assays: Total T3 (TT3), Total 2"4 (TT4), TSH. fxee T3 (FT3), free 1"4 (FT4) and 
rT3 were determine at the moment of clinical brain death (0 hrs) and in group two these 
assays were repeted at hours 4, 8 and 12. 
Results: 22 patients (17 male) with a mean age of 33 years (range 17 to 71yrs.) were 
studied. The clinical brain death was confirm later with other explorations (EEG, 
doppler). There were 15 patients in group 1 (68,1%) and 7 patients in group 2 (31,8%). 
Hormonal pattern: At the moment of brain death TT3 was normal in 21 cases (95,4%) 
and decreased in I (4,6%); TT4 was normal in 9 patients (40,9%) and decreased in 13 
(59,1%); FT3 was normal in 3 cases (I3,6%), decreased in 19 (86,4%); Fl'4 was normal 
in 19 patients (86,4%) , decreased in 3 (13,6%) .rT3 was normal in 17 cases (77,2%) 
and increased in 5 cases (22,8%). There were no statistically significant differences in 
hormonal pattern between the two groups. Only T3 levels at hours 0, 4 and 8 were 
significant in group 2. In the 19 cases with FT3 decreased, the TT3 was normal in 18 
(84%) and decreased in 1 (16%), TT4 was decreased in 11 (57,8%) and normal in 8 
(42,1%), TSH was decreased in 1I (57,8%), normal in 7 (36,8%) and increased in 
I(5,2%) and FT4 decreased in 3 (15,7%) and normal in 16 (84,2%) and rT3 was normal 
in 14 (73,68%) and increased in 5 (26,3%). There were no statistically significant 
differences in cardiac index, vascular resistances and pulmonary shunt before and after 
the administration ef T3. 
Conclusions: 1. The hormonal pattern most often find in brain death patients was: 
normal TT3, decreased TT4, normal TSH, decreased FT3, normal Fr4 and normal rT3. 2 . 
There were discrepancies in the values of FT3 and TT3 3. There were no statistically 
significant differences in hemodynamic and pulmonary parameters. 
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CARBON DIOXIDE DEPENDENT CHANGES OF CEREBRAL 
HEMODYNAMIC DEMONSTRATED BY MAGNETIC RESONANCE 

ANGIOGRAPHY 
P.Kessler M.D., Y.Alemdag M.D., A.Hohmann M.D.*, H.Hacker M.D.* 
Department of Anesthesiology and * Neuroradiotogy, University of Frankfurt, D-60596 
Frankfurt, Germany 

Objectives: Magnetic Resonance Angiographie (MRA), a non-invasive 
procedure, provides flow-related information additionly to the anatomy of the 
vascular system. Measurement of signal intensity and edge detection of vessel 
structures permits to calculate blood flow velocity and vascular diameters. We 
examined whether cerebral hemodynamic changes by altering the arterial 
pressure of carbon dioxid (Pace2) could be detected by MRA. 
Methods: Following institutional approval and informed consent, 10 
mechanically ventilated patients without elevated intracraltial pressure 
underwent MRA with defined periods of hyper-, hypo- and normoventilation 
(Pace2: 30, 50, 40 mmHg; arterial blood gas probes; AVL). MRA was performed 
with a 1.5 Tesla Magnetom (Vision, Siemens). Two different MRA techniques 
were used: a conventional Time-of-Flight-3D-Angiography (TR: 39 ms; TE: 7 
ms; FL: 20 deg; Slab: 56 mm) for vessel diameter detection and a Flash-2D- 
Gradient-Echo-Sequence (TR: 28 ms; TE: 5 ms; FL: 30 dog) for measurements 
of blood flow velocity. An axial view parallel to the AC-PC-Iine (anterior- 
posterior-commissur-line) was used for repeated imaging of identical regions of 
interest 0tOI) of the proximal part of the internal carotid (ICA) and middle 
cerebral artery (MCA) as well as of peripheral branches of the MCA and the 
posterior cerebral artery (PCA). 
Results: Changes of Pace2 correlated with changing signal intensities, whereby 
under hyperventilation a decrease of 23,7% (P 0.01) and under hypoventilation 
an increase of 28.4% (P 0.01) was observed compared with normoventilation. 
Blood pressures were stable throughout the whole study period, Pace2 dependent 
changes in vessel diameters were more pronounced in peripheral branches of 
MCA and PCA. A change from normo- to hyperventilation produced a decrease 
in proximal vessel diameter of -3.5% (P _< 0.01) and in peripheral diameter of 
-22.2% (P _< 0,001). A change from normo- to hypoventilation produced an 
increase in proximal diameter of +6.1% (P < 0.05) and of +21.3% (P -< 0.001) in 
peripheral diameter. 
Conclusions: Pace2 related changes of cerebral vessel diameter can be easily 
detected by MRA without injecting a contrast agent. The results confirm that 
CO2-reactivity is more pronounced in peripheral cerebral vessels, which are 
subjected to greater changes in diameter than major basal arteries. 
Hyperventilation leads to a decrease and hypoventilation to an increase in signal 
intensity thus reflecting the corresponding changes in blood flow velocity, 

AIR BRONCHOGRAM StGN AS A NEGATIVE CRITERION 
FOR BRONOHOSCOPY IN ATELECTASIS IN ICU PATIENTS 

S, Tragaras, P. Agouridakis, V. Sgountzos, G. Glentis, E Ioannidou. 
intensive Care Unit (ICU) of "KAT" Hospital, Athens, Greece, 

Ob!ective$; The value of bronchoscopy in pulmonary atelectasis of ICU 
patients is under question The presence of an air bronchogram sign in x- 
rays, which is considered as evidence of central bronchus patency, is 
referred in several studies as a negative criterion for bronchoscopy, whereas 
its absence as a positive one. It is also referred that air bronchogram sign 
correlates with delayed resolution of atelectasis, probably because of 
obstruction of many periferal airways (not central). The purpose of this 
prospective study was the evaluation of the air bronchogram sign on frontal 
chest film as a negative criterion for bronchoscopy and as criterion of 
delayed resolution of atetectasis, 
Methods: ICU patients with atelectasis were studied prospectively. They 
underwent bronchoscopy, Bronchoscopic findings, presense of air 
bronchogram sign, and outcome of atelectasis were recorded, Correlations 
were made, between: 1) Bronchoscopic potency of airways and air 
bronchogram sign 2} Resolution time of atelectasis and broncoscopic 
potency of airways. 3) Resolution time'of atelectasis and air bronchogram 
sign, Methods of statistical analysis were the T-student test and the Chi 
square test, 
Results:The patients were 23, men 19 women 4, Seventeen patients had 
atelectasis of whole lung, 3 of upper lobe, and 3 of lower lobe. Ten patients 
had atelectasis in right and 13 in left lung. Eight from 28 patients had air 
bronchogram sign in x-ray, There was no statistical correlation between air 
bronchogram sign and bronchoscopic potency of airways [6 from 8 patients 
with air bronchogram sign (75%) and 11 from 15 without air bronchogram 
sign (73%), had bronchoscopic potency of airways, p>0.1], Resolution time 
of atelectasis didn't correlate statistically with bronchoscopic potency of 
airways (mean resolution time in patients with bronchoscopic potency 2,29 
days and in bronchoscopically closed bronchi 2,33 days, p>0,1). There was 
also not a statistical correlation between resolution time of atelectasis and air 
bronchogram sign (mean resolution time in patients with air bronchogram 
sign 2,25 days, and without air bronchogram sign 2,33 days. p>0). 
Conclusion~i; The presense of an air bronchogram sign in x-ray of ICU 
patients with atelectasis, does not coexist obligatorily with bronchoscopic 
patency of airways and cannot be used as a negative criterion for 
bronchoscopy, neither as a criterion of delayed resolution of atelectasis. 

Diagnostic Use of Chest Sonography in ICU Patients 

Th. Wertgen, S. Wohlgenannt,  G. Mathis, Depar tment  Of Interntal  Medicine, 
City Hospital  of Hohenems,  Bahnhofstr.31, A-6845 Hohenems, Austria, 
Head G, Mathis, M.D. 

Chest sonography (CS) is routinely used in our depar tment  to examine ICU 
patients with clinical symptoms of pulmonary embolism, pneumonia,  pleu- 
ral effusion or unclear chest pain. We perform CS with a sector transducer 
(4.0 M H Z )  and a l inear transducer (7.0 M H Z )  using A C U S O N  128XP/10 c. 

The sonographic signs of pulmonary embolism and infarction are most  
well demarcated,  mainly wedge shaped and triangular pleural  based le- 
sions, more roughly structured, observed with a hyperechoic reflex in the 
center corresponding to the bronchi t ic  (Fig. 1). Pneumonia  is characterized 
by homogenously hypoechoic, wedge shaped parenchymal  lesions, contain- 
ing air or fluid bronchograms; they move with respiration (Fig. 2). Pleural  ef- 
fusions are spaces of various echogenicities, from anechoic to homogeneous-  
ly echogenic, which may contain floating strands or complex septa, located 
between visceral and parietal  pleuras (Fig. 3). 

From march 1994 to april 1995 we did 55 examinat ions by CS in 34 ICU 
patients (20 male,  14 female; age from 29-87). 

Diagnosis Patients Examinat ions  

Pulmonary embolism 10 16 
Pneumonia  7 16 
Pleural effusion 13 19 

US-guided thoracic punctions were performed in 7 patients. 
In two patients we found pneumonia  or pleural  effusion caused by a lung 
carcinoma. Another  two pat ients  showed a normal CS (diagnosis: inflamma- 
tion of the gall bladder, inf lammation of the myocardium).  

Conclusion: CS is a very useful method for ICU patients with chest diseases. 
It takes less t ime and is less expensive than CTand sometimes of a higher di- 
agnostic value than X-ray. Last but not least CS is invaluable for the ICU pa- 
tient, because the examinat ion is done save and quickly at bed side and the 
results of CS are very helpful in diagnoses and treatment.  

Detection of Pericardial Effusion in Pat ients With Human 
Imunodeficiency Vi rus  In fect ion,  Clinical/Echocardiographic 
Analysis and Therapeutic Implication of a Prospective Study 
I. Arroja, A. Jacques, J. Azevedo, A Borges, F. Borges, M.J. Campos, K. 

Mansinho, C. Araujo, J. Champalimaud, V. Araujo. Laboratorio de 
Ecocardiografia, Servicio de Cardiologia, Serviqo de Medicina-Doengas 
Tropicais, Hospital Central de Egos Moniz, Lisbon, Portugal. 

Patients (pts) with the Human Imunodeficiency Virus (HIV) infection have 
frequently pericardial effusion (PE). The aim of our study was to analyze 
the prevalence of hemodynamically significant PE, its clinical and 
therapeutic implications. We prospectively studied 245 pts, 33% with PE 
during the clinical course. We analyzed the following parameters: age, 
gender, race, type of HIV, CDC classification, number of T4 and T8 type 
cell population and its ratio, therapeutic with AZT, type and number of 
opportunist infections (INF, Mycobacteriosis (MB), Neoplasm's (NEe). 
The echocardiographic parameters were LV internal diastolic and systolic 
diameters, LV percentage of fractional shortening, interventricular and 
posterior wall thickness, degree of PE. We found moderate to large PE in 
19 pts (23%-Group 2) and a small PE in 63 pts (77%-Group 1). These two 
groups differed significantly in the following parameters: 

HIV 1VDA T4 NEe MB AZT 
Group 1 1.7_+2.5 .4+.5 152=k210 .5!_1 19% .7+_6 
Group 2 1.0-+,2 .7+.4 262!243 .2+.6 52% .2_+.4 
p Val .03 .001 .002 .04 .001 .0001 

Conclusion: Large pericardial effusion can occur in early stages of HIV 
disease. In these cases, the clinical evolution of the HIV cardiomyopathy 
is more favorable when compared with patients with small pericardial 
effusion. The presence of hemodynamically significant pericardial 
effusion is not related with the number of opportunist infections, but is 
strongly related with the type of infection. 



DIAGNOSTIC AND THERAPEUTIC IMPLICATIONS OF 
TRANSESOPHAGEAL ECHOCARDIOGRAPHY IN PATIENTS 

ADMITTED TO A MEDICAL I.C.U. 

M.A. Slams*, A. Novasa**, A. Safavian**, M. Ossart*, M. Safer**, 
J.Y. Fagon** 
* Service de R~animation Polyvalente, C.H.U. Nord, Amiens - France 
** Service de Rdanimation Md~lieale, HSpital Broussals, Paris - 
France. 

Objectives : The aim of this prospective study was to evaluate the 
diagnostic and therapeutic implications of transesophageal (TEE) 
echocardiography in intensive care patients. 
Methods : Between January  1, 1992 and May 31, 1993, 61 patients 
(mean age : 63 • 15, Apache II score : 19.5 • 9, mechanical ventilation : 
66 %) with shock (n = 14), severe and unexplained hypoxemia (n = 31) 
or suspected endecarditis (n = 16) underwent  a TEE examination to 
supplement transthoracic echecardiography (TIE).  The results of each 
TEE examination were compared with the clinical and TTE data. The 
following classification was used : class 00 = the TEE results refuted 
the TIE diagnosis ; class 0 = the TEE results were similar to TTE 
results ; class i = the TEE results revealed a new but minor finding ; 
class 2 = the TEE results revealed a new and major finding without 
therapeutic consequences ; class 3 = TEE led to an immediate change 
of treatment. All TEE data were reviewed by 2 different intensive care 
staff members. In case of disagreement the results were discussed 
until a consensus was reached. 
Results : Inter-observer reliability was evaluated as an 83 % 
concordance. Results of the TEE classification were : class 0 : n = 21 
(34 %) ; class 00 : n = 13 (21%) ; class 1:  n = 7 (12 %) ; class 2 : n = 8 
(13 %) class 3 : n = 12 (20 %). Therapeutic implications of TEE in 
class 3 patients were : cardiac surgery in 5 patients (two cases of acute 
mitral regurgitation, two valvular abscesses and one hematoma 
compressing the left atrium), discontinuation of PEEP in one ventilated 
patient with an atr ial  septal defect, weaning of mechanical ventilation 
in one patient with an atr ial  septal defect, prescription of antimicrobial 
therapy in 8 patients with endocarditis and prescription of 
anticoagulant therapy in 2 patients with left atrial thrombus. The only 
noteworthy complication was a case of spontaneously resolving 
supraventrieular tachycardia. 
Conclusion : TEE is safe and well tolerated, and is useful in the 
management  of ICU patients with shock, unexplained and severe 
hypoxemia or suspected endecarditis. 

IMPROVEMENT OF ULTRASOUND-ASSISTED CANNULATION 
OF THE INTERNAL JUGULAR VEIN : 

A PROSPECTIVE AND RANDOMIZED I.C.U. STUDY 

M.A. Slama*, A. Novara**, A. Safavian**, M. Ossart*, M. Safar**, 
J.Y. Fagon** 
* Service de P~animation Polyvalente, C.H.U. Nord, Amiens - France 
** Service de l~animatinn M&dicale, H6pital Broussals, Paris - 
France. 

The aim of this study was to determine whether ultrasound guidance 
can help interns to improve the results of jugular vein access in ICU. 
Methods : In a prospective and randomized study, we compared, in 
79 patients admitted to the ICU, an ultrasound-guided method 
(ultrasound group : 37 patients) with an external landmark guided 
technique (control group : 42 patients). All jugular vein accesses were 
performed by young interns with an experience of < 5 procedures. 
Results : Internal jugular cannulatian vein was acI~ieved in all patients 
in the ultrasound group and in 10 patients (24 p.cent) in the control 
group (p < 0.01). Average access time was longer in the control group 
(235 • 408 sec. vs 95 • 174 see. ; p = 0.06) and puncture of the carotid 
artery occurred in 5 patients in each group (p = 0.83). 32 patients 
(86 p.cent) in the ultrasound group and 23 patients (55 p.cent) ia  the 
control group (p < 0.05) were cannulated in 3 rain. or less. The cannula 
was therefore unabie to be inserted within 3 minutes  in 19 patients in 
the control group, with failure of eannulation in 10 of these patients 
(53 p.cent). Failure was due to thrombosis (n = 1), small calibre of the 
internal jugular  vein (< 4 ram) (n = 5), abnormal vascular relations (n = 
3) or cervical irridation (n = 1). Among the 10 primary failures of 
cannulation, an internal jugular  vein catheter was able to be inserted 
in 4 cases by an experienced physician on the side initially selected and 
with ultrasound guidance in 2 cases. The catheter was inserted into the 
contralateral internal jugular  vein under ultrasound guidance in the 
remaining 4 cases. Jugular  cannulation was obtained at  the first 
a t tempt  in 26 p.cent in the control group and 43 p.cent in the 
ultrasound group. 
Conclusion : Ultrasound guidance improved the success rate  of jugular 
vein cannulation by inexperienced operators in ICU patients. When the 
internal jugular vein has not been successfully eannulated within 
3 minutes by the external landmark guided technique, the authors 
recommend the use of the ultrasound guidance. 

TRANSESOPHAGEAL ECHOCARDIOGRAPHY FOR 
ASSESSMENT OF MOBILE R I G H T  H E A R T  AND PULMONARY 

ARTERY THROMB1 UNDER THROMBOLYSIS W I T H  RT-PA 
W.Lepper MD, U.ffanssens MD, H.G.Kines MD and P.Ha~ath MD 
Medical Clinic I, RWTH Aachen, Germany 

In the majority of cases right atrial or ventricular thrombi 
represent pulmonary emboli in transit. These may be fatal in patients (pts) 
treated conservatively with anticoagulation only. In literature the incidence 
of  right heart thrombi in pts with proven pulmonary embolism (PE) is said 
to be in the range of 3-4%. Extremely mobile, long, worm-shaped masses 
in the right heart cavities carry an especially high early thrombus-related 
mortality rate which ranges from 40-50%. Current therapeutic strategies 
favour fibrinolytic therapy with consecutive anticoagulation. We report 
five cases (4 male, I female, 55-74 years) of right heart and pulmonary 
thromboembolism. In these pts diagnosis and regression of  thromboemboli 
following systemic intravenous lysis therapy with recombinant tissue-type 
plasminogen activator (rt-PA) was documented by transesophageal 
echocardiography (TEE). A submassive PE occured in 3 pts, a massive PE 
in 2 pts. One patient (pt) had a cardiac arrest. In all 5 cases TEE clearly 
identified the extensive thrombns formation in the right-sided cavities of  
the heart and in the central pulmonary artery in 2 cases. All pts were 
treated with 100 mg rt-PA, 3 pts in a front-loaded regimen over 90 
minutes, 1 pt over 120 minutes, and, due to the life threatening situation, in 
one case a bolus injection as ultima ratio was performed with no 
intracerebral bleeding complication. Regression of  thromboembolic masses 
after fibrinolytic therapy was demonstrated by transthoracic and 
transesophageal echocardingraphy after 1 to 15 hours. All pts survived and 
were put on coumadine, 1 pt developed an intracerebral bleeding with 
persistent hemiplegia. 
Conclusions: The use of  thrombolytic therapy is highly efficacious for the 
therapy of  pts with PE and concomitant right or ventricular thrombus 
formation. Transthoracic and especially transesophageal echocardiography 
are powerful bed-side diagnostic tools for the immediate diagnosis and 
follow-up of successful treatment in this life-threatening condition. 
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THE LUNG LYMPHATICS IN HYPEROXIC LUNG INJURY. A NEW 
SCANNING ELECTRON MICROSCOPIC TECHNIQUE FOR STUDY OF 
LUNG LYMPHATICS IN THREE DIMENSIONS 
Kyriakos D. Hainis, Jasha Sznajder, Dean Schraufnagel 
Pulmonary Department Corfu General Hospital, 
Departments of Medicine and Pathology University of 
Illinois at Chicago and Michael Reese Hospital 

Hyperoxia induse-~ severe lung--~dema. Pulmonary 
lymphatics are important in lung edema clearance but 
which lymphatics drain alveolar fluid and how they 
change during lung injury and edema is uncertain. 
Methods: To study this question we cast the lungs of 
16 rats exposed to 85% 02 for 7 days. At 0, 3, 7, and 14 
days after removal from hyperoxia i0 ml 
methylmethacrylate were instilled into the trachea at 
25 cm H20 pressure. The lungs of 4 similar room-air 
breathing rats served as controls. Tissue was taken 
for light microscopy and wet-to-dry ratio (W/D) 
determination. The casts were examined for lymphatic 
filling with a scanning electron microscope. 
Results: Rats exposed to hyperoxia had diffuse damage 
and extensive edema. On removal from hyperoxia (day 
0), 35% of the rat bronchioles had saccular lymphatic 
casts around them, 25% had conduit lymphatic casts, 
and 18.5 % had saccular lymphatics surrounding the 
wall of digested arteries. Lymphatics were also 
present on the pleural surface, near alveoli and 
alveolar ducts, and around digested veins. All were 
different from the rats kept in room air (P<0.0001) 
and returned to control level by the 14th day. The 
peribronchial and periarterial saccular lymphatics 
formed separate groups with communicating conduit 
lymphatics. The perivenous lymphatics had their own 
separate conduit lymphatics. 
Conclusions: In this model, airway casting allows 
three dimensional analysis of the lung lymphatics. It 
shows that during hyperoxic lung injury and edema the 
lung lymphatics expand and return to normal with the 
resolution of the edema, and that peribronchial and 
perivascular saccular lymphatics connect to conduit 
lymphatics of the peribronchovascular bundle perhaps 
comprising complementary lymphatic compartments . 
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A P P L I C A B I L I T Y  OF A M O D I F I E D  PHOTO-  AND 
M A G N E T O A C O U S T I C  M U L T I G A S  A N A L Y Z E R  FOR 
ESTIMATION OF CARDIAC OUTPUT BY THE RETBREATHING 
METHOD 
P. Christensen MD, P. Clemensen M.Sc., P. Norsk MD, Ph.D, 
J. Gr~nlund MD, Ph.D. 
Dept. of Anaesthesia and Intensive Care, Odense University 
Hospital, and Dept. of Research and Development, Innovision, 
Odense, Denmark 

Objectives: The aim of the present study was to compare the 
performance of a specially modified version of a photo- and 
magnetoacoustic (PA/MA) gas analyzer (Br~)el & Kjaer, Denmark) 
wi th a conventional quadrupole mass spectrometer (MS) 
(Innovision, Denmark) in inert gas rebreathing (RB) tests such 
as determination of functional residual capacity (FRC), 
pulmonary capillary blood f low (PCBF) and lung tissue volume 
(Vtc). 
Methods : From simultaneous readings of inert gas 
concentrations wi th  the MS and the PA/MA analyzer during RB 
experiments a comparison was made of the PCBF, Vtc and FRC 
values. The RB tests were performed during rest and exercise 
(0,50 and 100 W) in ten healthy subjects. 
Results: The differences (mean + / -  SD) between simultaneous 
estimates of rebreathing parameters were the fol lowing (PA/MA 
- MS) for pooled data, PCBF: 0 .18 + / -  0 .38  I/min, Vtc:  -33 +/ -  
108 ml and FRC: 0 .028  + / -  0 .048  liters. 
Conclusions: Smell but significant differences were found 
between the estimates of PCBF, Vtc  and FRC using the MS and 
PA/MA, respectively. 
Reference: P. Clemensen, P. Christensen, P. Norsk, and J. 
Gr~nlund. 
A modified photo- and magnetoacoustic multigas analyzer 
aplied in gas exchange measurements. J Appl Physiol 1994;  
76: 2832-2839 .  

COMPARISON BETWEEN TRANSCRANIAL DOPPLER AND 
KETY-SCHMIDT METHOD TO ASSESS CEREBRAL VASOREACTIVITY 

IN BRAIN INJURED PATIENTS~ 
J. Berr6, MD, C. M~lot, MD, PhD, J.J. Moraine, PT, PhD, R.J. Kahn, MD. 
Department of Intensive Care, Erasme University Hospital, 
B-1070 Brussels, Belgium. 

Objectives: Because transcranial Doppler (TCD) has been proposed to 
explore cerebral CO 2 vasoreactivity in brain injury (Stroke 1992;23:962-6), 
we compared this technique with the Kety-Schmidt reference method to 
assess cerebral vasoreactivity in comatose patients. 
Methods: 17 mechanically ventilated patients (age 30-81 yrs, Glasgow 
3-10) in coma due to acute brain injury were investigated during stepwise 
changes in PaCO 2 (25, 30, 35, and 40 mmHg) by increasing inspired 
PCO 2. Middle cerebral artery velocity (Vm) was measured by TCD. After 
insertion of a catheter in the ipsilateral jugular bulb, cerebral blood flow 
(CBF) was determined by the Kety-Schmidt method, using the inhalation of 
10% N20 through the inspiratory line of the ventilator. For each patient a 
cerebral CO~ vasoreactivity index was calculated as the slope of linear 
relationship between Vm or CBF and PaCO2. 
Results: Absolute values of Vm and CBF were poorly correlated 
(R=0.487, p<0.001) (figure, left panel), but the cerebral CO 2 vasoreactivity 
as calculated using TCD and Kety-Schmidt method showed a stronger 
correlation (R=0.822, p<0.001) (figure, right panel). 
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Conclusions: Although absolute velocity cannot be used as an indicator 
of CBF, TCD is a valid technique to estimate cerebral CO 2 vasoreactivity 
in comatose patients. 

ULTRASOUND GUIDED FEMORAL VEIN CATHETERISATION 
David A. Li.qtenstein and Reinier Braams. 
Dept. of Surgery, Utrecht University Hospital, The Netherlands. 

Obiective: To evaluate the efficacy of a portable ultrasound device 
(Site Rite,Dymax Corp.) in cannulating the femoral vein 10-20 cm 
distal from the inguinal ligament. 
Although widely used, catheterisation of the femoral vein in the groin 
using "landmark" technique is frequently complicated by accidental 
arterial puncture. Suboptimal hygiene and patient discomfort are also 
associated with this technique. With regard to these last two factors 
cannulation of the femoral vein 10-20 cm below the inguinal ligament 
would seem an attractive alternative. As "landmark" technique is not 
possible for the cannulation of the femoral vein in this part of the 
thigh, ultrasound was used to locate the vessel and the results of this 
technique were evaluated. 
Methods: A portable compact ultrasound device (Site Rite,Dymax 
Corp.) featuring a 7.5 MHz transducer (ultrasound depth 4-5 cm) 
fitted with a needle guide and a 6 cm screen was used by residents 
with no previous experience in ultrasound guided cannulation. 
Patients consisted of a surgical ICU population. 
Results: In 46 patients 55 catheters were introduced.In 6 cases more 
than one (2-4) attempt was made and in 3 patients the procedure was 
unsuccesfull due to the fact that the vessel was situated out of reach 
of the ultrasound (vessel depth > 4-5 cm), during the 55 procedures 
one accidental arterial punction was registered. The catheters remai- 
ned in situ for a mean of 9 days (range 1-22) and were used for volu- 
me suppletion, medication, parenteral nutrition and haemodialysis.Co- 
Ionisation rates compared to those of subclavian catheters in our ICU. 
In the first 20 patients 3 cases of asymptomatic thrombosis of the 
femoral vein were seer on CT-scans performed for other indications, 
in the following 26 patients duplex scanning performed after removal 
of the catheter yielded another 3 cases of asymptomatic femoral vein 
thrombosis. 
Conclusions: Ultrasound guided femoral vein catheterisation 10-20 cm 
below the inguinal ligament is a safe and simple technique that can 
easily be performed by residents without prior experience. The inci- 
dence and impact of thrombo-embolic complications associated with 
this technique are still subject to further investigation. 



COST OF DRUGS AND CONSUMABLES IN A GREEK 
ICU: CORRELATION WITH OUTCOME, ILLNESS 
SEVERITY AND TYPE OF ADMISSION. 
A.Armaaanidis, M.Bassioti, C.Agueli, F.Passam, 
E.Dimitriadou, Ch. Roussos. Department of Intensive Care, 
Medical School of Athens University, Evangelismos Hospital. 
The intensive care unit (ICU) is the second, after the operating 

room, most important consumer of resources in the hospital. 
The cost of an ICU includes a fixed cost calculated for a 12. 
month period (FC) and a variable per patient cost (VC). 
Objectives: a) to estimate the total and per day VC related to 
treatment and consumables used in a multidisciplinary 8-bed 
ICU in Athens-Greece and b) to correlate this VC with patient's 
outcome, severity of illness and type of admission. 
Methods: Prospective data from 137 consecutive patients 
admitted to the ICU from 1/10/1994 to 30/3/1995 were 
studied. A tick chart was designed to record drugs, materials 
and consumables regularly used for ICU patients. This chart did 
not include low price drugs and consumables provided from 
the hospital's pharmacy as stock, since they were included in 
the fixed cost. The chart also contained demographic details 
and data necessary for calculation of several Illness Severity 
Scoring Systems (ISSS). All data were stored in a computer 
using special software for VC computation. 
Results: Total VC was significantly higher in non survivors 
(non-S) than in survivors (S), but this was due to the difference 
in time spent in the ICU (12 vs 6.6 days). Mean per day VC did 
not differ significantly neither between S and non-S, nor 
between patients with different types of admission. There was 
no correlation of VC neither with SAPS, SAPS-II and APACHE- 
II, nor with the risk of death predicted by SAPS If, MPM0, 
MPM24 and ODIN. 
COST#\pts all non-S S MED* SS* Un-SS* 
total 780 1244  575 731 695 866 
/24hrs 111 110 114 109 110 70 124 
# in thousand drachmas =4 US$, *Type of admission: MED = 
medical, SS and UnSS = scheduled and unscheduled surgical. 
Conclusions: Mean VC per patient and per day was estimated 
approximatly 110.000 drachmas (450 US$). The fact that this 
VC was not related to patient outcome, severity of illness and 
type of admission simplifies cost estimation in our ICU. 

COST OF ANTIBIOTHERAPY IN A GREEKICU:RELATION 
WITH TOTAL AND PER DAY COST OF DRUGS AND 
CONSUMABLES, OUTCOME AND ILLNESS SEVERITY. 
A.Armaoanidis, C.Agueli, F.Passam, M.Bassioti, 
P.Kaltsas, E.Dimitriadou, Ch.Roussos. Department of 
Intensive Care, ' Medical School of Athens University, 
Evangelismos Hospital. 
Objectives: To estimate the cost of antibiotherapy (AB-cost) 
in a multidisciplinary 8-bed greek ICU and to correlate AB-cost 
with total cost of drugs and consumables and with patient's 
outcome, severity of illness and type of admission. 
Methods: Prospective data from 137 consecutive patients 
admitted to the ICU from 1/10/1994 to 30/3/1995 were 
studied. A tick chart was designed to record all drugs, materials 
and consumables regularly used for ICU patients, but did not 
include low price drugs and consumables, which are provided 
from hospital's pharmacy as stock and were included in a fixed 
ICU cost calculated for a 12 month period. The chart also 
contained demographic details and data necessary for the 
calculation of several Illness Severity Scoring Systems. 
Results: Our patients received up to 17 antibiotics (AB) during 
their hospitalisation (mean number of AB/patient =4). There 
was no correlation of AB-cost with outcome, SAPS, SAPS II 
and APACHE II, nor with mortality predicted by SAPS II, MPM0, 
MPM24 and ODIN. 
COST#\Pts all dead survivors MED* SS* Un-SS* 
total 780 1244  575 731 695 866 
drugs 467 728 350 465 427 479 
AB-cost 255 335 165 222 222 210 
total/24h 111 114 109 110 70 124 
drugs/24h 61 58 62 65 29 65 
AB-cost/24h 24 23 24 26 11 26 
AB/total 33% 27% 29% 30% 32% 24% 
AB/drugs 55% 46% 47% 48% 52% 44% 
# in thousand drachmas =4 US$, *Type of admission: MED = 
medical, SS and UnSS= scheduled and unscheduled surgical 
Conclusions: AB-cost in our ICU represents 50% of the total 
cost of drugs ( or 30% of drugs and consumables). AB-cost 
was not related to patient outcome, severity of illness and type 
of admission. Rational use of AB seems essential for cost 
limitation and efficient management of resources in the ICU. 
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A CLINICAL INFORMATION SYSTEM (CIS) IN LNTENSIVE CARE: 
HOW TO MAKE IT WORK? 

M. Imhoff 
Chirurgische Klinik, St~dtische Kliniken, D-44137 Dortmund, Germany 

Obiectives: Over 3 years evaluate the necessary efforts and expenses to implement 
a CIS in the routine of a 16-bed StCU. 

Methods: In June 1992 a commercially available, unix-based CIS was installed on a 
16-bed surgical ICU. The goal was a paperless documentation at the bedside. After 
more than 2 years clinical experience two aspects were investigated: What effort is 
necessary to install and support a CIS, and what is the benefit for patients and per- 
sonnel on the ICU? 

Results: The installation and support of a full-fledged CIS requires a considerable 
effort: (a) The conceptual framework for the CIS has to be defined. This includes 
the definition of documentation standards, as well as nursing and therapeutic stan- 
dards, which is the essential basis for the configuration of any CIS. (b) Configuring 
a CIS, i.e. "fine-tuning" it to the user's specific needs, is always a laborious task. 
Moreover, constant maintenance is necessary. These tasks require the following 
personnel: Experienced health care professionals for defining the conceptual frame- 
work, 1-3 trained health care professionals for configuration, 1 system administra- 
tor. On a single ICU (12-20 beds) these are not considered full-time jobs. (c) 
Training is best done employing the "train-the-trainers" approach. (d) Beside the 
necessary amount of man power and money to install and purchase a CIS, adminis- 
trative and MIS support is needed, especially when interfaces to the hospital and 
laboratory information systems have to be set up. In general, a CIS needs the com- 
mitment of all people involved. Without a really professional approach with a long- 
term goal any major CIS can turn into an unnecessary but inevitable night mare. 
After 3 years clinical use and a thorough implementation of a CIS on a major SICU 
it can be said that full-fledged CIS offers an opportunity to dramatically improve 
the working environment on an ICU. Moreover, it adds to patient safety, quality of 
care and cost efficiency in one of the most advanced and expensive areas of medi- 
cine. 

Conclusion: A major investment in man power and money is necessary to install 
and maintain a full-fledged CIS. A sincere professional commitment to the goals of 
a CIS is necessary. In exchange, a well configured and well maintained CIS dramat- 
ically improves the quality of therapy and care on the ICU. Even return of invest- 
ment and financial profitability of a CIS seem feasible todayl From the clinical 
perspective it appears that the users themselves are the central determinant whether 
a CIS makes a dream come tree or turns into a night mare. 

Auditory alarms and monitoring in the intensive care unit (I. C. U.) 

C. S. Mered i th  S. R. N. Blc. (PhD submit ted) ,  Facul ty of  Hea l th ,  Bucks  Col- 
lege, Newland  Park ,  Chalfont ,  St. Giles, Bucks  U.K. ,  J . E d w o r t h y  B . A .  
(Cert  Ed)  P h D  D e p a r t m e n t  of Psychology Univers i ty  of P lymouth  D r a k e  
Circus, P lymou th  D e v o n  U. K. 

Objectives: To establish a re la t ionship be tween  the activities of the staff and  
the occur rence  of  audi tory  a larms on the I. C.U. ard  to evaluate  confusion 
be tween  aud i to ry  alarms. 

Methods: L a b o r a t o r y  based  studies which invest igated aspects  of confu-  
sion be tween  a larms in cur ren t  use on the  I. C. U. 

The observat ional  studies were  conduc ted  over  an  18 m o n t h  per iod  and  
examined  the f requency  and  dura t ion  of a larms toge the r  with the concur-  
ren t  activites being unde r t aken  by staff on the  unit. 

Results: The l abo ra to ry  based  studies showed tha t  there  were  endur ing  
confusions be tween  the  a larms on various i tems of medica l  equ ipment ,  for  
example  a vent i la tor  a la rm and  an E. C. G. mon i to r  a larm.  

The results of the  observa t ion  studies demons t r a t ed  tha t  a larms are  acti- 
va ted  when  specific activities are being unde r t aken  by staff. 

Discussion: Aspec ts  of acoust ic  features  involved in confusions  be tween  
sounds could be  used in fu ture  r ecommenda t ions  for  a larms on medical  
equipment .  Suggest ions are  also discussed for  improving  and  rat ional is ing 
audi tory  warnings  in the I. C. U. 
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INFERIOR PETROSAL SINUS BLOOD: A POS SIBLE SOURCE OF 
CONTAMINATION OF SAMPLING FROM A CATHETER IN JUGULAR BULB 

~ e r v i z  w , A, Chieregatow F. Calzolari ̂ , Trasforini G*, R. Zatelliw 
in di Anestesia e RianJmazione, Servizio di Neuroradiologia, 

Istttuto dl Endosrmologla, Arctspedale S.Anna, Ferrara, Italy 

Obiectives: We investigated inferior petrosal sinus (IPS), the lowest affluent to 
jugular bulb (JB), as a possible source of contamination of samples in JB for 
monitoring oxyhemogiobin saturation (SjbO2). Pulling back the catheter the 
oxyhemoglobin saturation usually rises indicating extracerebral contamination 
(Jakobs en Met al: J Cereb Blood Flow Metab 1989;9:717). 
Methods: The study was carried out on patients undergoing IPS sampling to 
differentiate Cushing disease from ectopic ACTH syndrome and to lateralize any 
resulting pituitary lesion. We studied the value of oxyhemogiobkn saturation high 
in JB (SjbO2), at IPS (SipsO2) and at mid jugular vein (5th cervical vertebra) 
(Smj 02) bilaterally. 
Results: We found significant differences between right SjbO 2 and both right 
SipsO 2 (p= 0.007) and right SmjO 2 ( p= 0,017) and between left SjbO 2 and both 
left SipsO 2 (p= 0.01) and left SmjO 2 (p= 0.017) We did not Fred any difference 
bilaterally. 

rightSjbO 2 leftSjbO 2 rightSipsO 2 teetSipsO 2 rightSmjO 2 leftSmjO 2 

% % % % % % 

n = 8  n = 6  n = 9  n = 9  n=10  n =10 
x + s d  x-+sd x + s d  x_+sd x_+sd x_+sd 

58.3+6.7 57.4-+7.1 67.7+4.8 71.1_+8.5 ! 70.1_+10.2 69+8.1 

Conclusions: We confu~med that SjbO 2 is bilaterally equal in subjects with 
normal intracranial dynamics (Gibbs EL et ah Am J Psychiat 1945;102:184). The 
IPS has a different oxybemoglobin saturation than JB. This is well explained by 
the physiological heterogenicity of regional oxyhemoglobin saturation in the 
brain (cerebral regional contamination)(Chi OZ et ah Anesth Analg 
1994;79:860). Furthermore IPS drains cavernous sinus which drains ophtalmic 
vein (extracranial contamination). We perceive that if the tip of the catheter is 
low in the JB, it could draw blood from IPS before its complete mixing in JB, so 
we suggest to place the tip of the catheter in the superior JB. 

PREDICTIVE VALUE OF MONITORING ALARMS IN ICU. 

A. De Monte L. Peressoni, G. Nardi, S. Di Bartolomeo, F. Bassi, D. 
Petrel, A. Di Silvestre, F. Giordano. 

Dept. of Anesthesia and ICU 2 ~ Ospedale Civile. 33100 Udine.-Italy. 

Sophisticated monitoring systems are extensively used in ICUs. They are 
provided with audible and visible alarms. The predictive value of 
monitoring alarms activation has never been evaluated, hi this study we 
exanuned the predictive value of alarm activation available in ICU. 
Method. Over a six days period, all the alarm systems available in our 
ICU were kept activated. Nurses staff, preset the limits as usual The set-up 
of the alarm limits was not influenced by this study. Data collected 
concerned ECG, systemic and central venous pressure, SaO2, EtCO2, 
airway pressure, minute ventilatory volume, airway humidifier, infusion 
pumps, body temperature and respiratory rate. Nurses noted all the 
sounding alarms on a specific recording form and it was specified i f  any 
sort of intervention was required or not. When preset limits were exceeded, 
alarms were divided in two groups, one due to clinical reasons 
(hypertension, etc.) and the second due to artifacts induced either by 
patients, nurses or instruments. The alarms that were manually silenced by 
nursing staff, were considered significant, while those automatically reset 
were neglected. Among the former group, we related the number of alarms 
requiring any intervention with those not requiring any. In the end, 
sensitivity, specificity, true positive and true negative rate was calculated. 
Results. A total of 1851 alarms was recorded. The alarms exceeding the 
limits were 1020 (55%); of these, 768 required a manual reset. Of  the 831 
remaining alarms, 652 were manually silenced, while 179 were 
automatically reset. A total of 1420 alarms was silenced by nurses, but 
only 479 ( 28.8% ) indicated the need of intervention on the patient. 229( 
12.4% ) of them, were true alarms because they exceeded the preset 
limits, while the remaining 250 ( 13.5% ) were artifacts. Sensitivity was 
30%, specificity 62%, false positive rate was 38 while false negative rate 
was 70%. 
Conclusion. Present monitoring alarm system is poorly predictive of 
clinical events requiting nursing or medical staff intervention. 

C O M P U T E R  SYSTEM O F  STEADY O B J E C T I V E  
R E G U L A R I T Y  S E A R C H  tN DYNAMIC O F  C R I T I C A L L Y  

ILL PATIENTS C O N D I T I O N  

Chernyaev  M. 
Dept.  of Ar~aesthesiology & Reanimatology,  Medica l  
Univers i ty .  Donetsk .  UKRAINE.  

Objec t ives :  W e  s tud ied  var ious  methods  of r ece iv ing  and ed i t i ng  
of c l in ica l  da tas  in c r i t i ca l ly  ill  pa t i en t s  (d i f fe ren t  e th io logy) .  
163 pa t i en t s  were  inves t iga ted  in Regional  In tens ive  Care 
Center .  
Methods  : The fo l lowing  datas  were s tud ied  : a n a m n e s i s ,  s t a tus  
praesens  ob jec t ivus  ( organs and sys tems ) ,. c l in ica l  and 
biochemical  markers  of cr i t ica l  condi t ion  , da tas  of E E G  ,Rhe- 
ography  . The medica l  informat ion  complex  con ta ined  : 8- 
channe l  e lec t roencepha lograph ,  4-channel  roencepha lograph ,  
AD-conver te r  (16 ana log  inputs ,  12 b i t  resolut ion,  60 k Hz),  IBM 
486 DX2, sof tware  inc ludes  set  of rou t ines  for spect ra l  EEG 
analysis ,  EEG-mapping ,  cor re la t ive  analysis ,  and brain blood- 
s t ream REG-moni to r ing  ( w r i t t e n  in Turbo Pascal  4.0) ,  expe r t  
programs for es t imat ion  objec t ive  and humora l  pa t i en t  s ta tus  
( w r i t t e n  in C l ipper  5.0) and s ta t is t ics .  

There  were used fo l lowing  p rogramme- language  ins t rumen t s  : 
Borland C++ 3.0, Nan tucke t  C l ipper  5.01, CA-Cl ippe r  Tools  II. 

As the  methods  of s t a t i s t i ca l  process ing of dates  were  used: T- 
S tuden t s  cr i te r ion  , Fisher  cr i ter ion,  methods  of cor re la t ion  
ana l i s i s ,  ca lcu la t ion  of the  regression l eve l s ,  d ispers ion analysis ,  
Resul ts  : There was created the  op t imal  s t ruc tu re  of ha rd  and 
sofware complex  of search s teady objec t ive  r egu la r i ty  in dynamic  
of c r i t i ca l ly  ill  pa t i en t s  condi t ion.  
Conclus ion  : The  created system a l lowed to  va lue  effect iveness  
of in tens ive  care and  g ive  us new o p p o r t u n i t i e s  in s tudy  
pa thogenes is  of sys tems disorders  in cr i t ica l  condi t ion  . 

A FIRST EVALUATION INTO THE COSTING OF 
INTENSIVE CARE PATIENTS 

Dr D L Edbrooke FRCA Dr A J Wilson Phi), Miss R A Williams BSc 
Critical Care Directorate, Central Sheffield University Hospitals NHS Trast, The Royal 

Hallamsinre Hospital, Sheffield, England 

Obiectives 
To design and implement a methodology, for accurately collecting and calcu[ating 
individual patient costs. 

Methods 
Over a five year period a Patient Data Management System has been installed which 
allows individualised patient data to be accurately collected. 
Using this data a costing system has been developed which ascribes costs thus: 
1. Direct Costs - drugs, fluids, consumables, interventions. These are ascribed to 
individual patients, according to data collected from the PDMS. 
2. Indirect Costs - energy, depreciation, admm costs, maintenance etc. These are 
summed for the year and ascribed as an overhead per patient day. 
N.B Staffcusts contain art element of both cost types The aim is to make as many costs 
as possibie 'direct', hence 'activity costs' have been calculated winch comprise staff 
time, drugs and consumables - these are direct costs. 
These costs of patient care are then searnlessly integrated into the financial and budget 
management of the ICU environment. 

Results 
It was found that by calculating costs in this manner 50% of the total cost of ICU are 
captured within the 'direct' element, and so are able to be ascribed to individual 
patients. This is much more accurate than simply dividing the total costs of ~CU by the 
number of patient days. 
Temporal costs (variations during patient stay) and cross sectional costs (cost 
differences between admitting specialities) were also noted with interest. 
Results of the initial analysis of data captured by the system will be presented. 

Conclusions 
Little is known about the resource costs (not simply cash costs) of ICU. 
Even less is known about individual patient costs, with previous estimates of 
these costs varying widely. However, if cost effectiveness studies are to be undertaken 
accurate calculation of individual, group and total ICU cost is an essential, prerequisite, 
which, via this system of costing, is now achievable. 

Preferred method of delivery - Free Communication. 



INTERNATIONAL INQUIRY ABOUT INTENSIVE CARE IN 
ANTICANCER CENTERS.  

J.-P. Sculler MD, and E. Markiewicz RN. 
Department of  Medicine. I[nstitut Jules Bordet, Universitd Libre de Bmxcllcs, 
Bmssels, Belgium. 

Information about intensive care of cancer patients is limited in the literature, 

despite the increasing use of such facilities in oncology over the two last decades. 
In order to determine if and how critical care facilities can be used specifically for 

these patients, we performed a world-wide inquiry in anticancer centers selecting 

the hospitals by using the International Directory of Cancer Institutes and 
Organizations. We mailed a questionnaire to 146 centers and we received 84 

responses (57.5 %). There was at least one uncological (i.e. with > 50 % of cancer 

patients) ICU in 59 (% %). The main characteristics of  40 evaluable Occidental 
ICUs (Western Europe, Japan, North America) were the followings : 

type of ICU general  surRical medical 
n 17 14 9 

Median number of beds 8 7 7 
Prevalent medical director 

specialism anesthesist anesthesist medical oncologist 

- Qualification in oncology 2 5 8 

Chief nurse qualification : 
- in critical care 12 9 8 

- in oncology 6 5 7 
Median RN number per bed 2.5 2.5 2.0 
Critical care technics used : 

mechanical ventilation 17 13 6 

hemodynamic monitoring 17 12 8 

hemodialysis 6 5 4 
central monitoring station 14 9 3 

laminar-airflow room i 2 7 

[n conclusion, ICU appear to be available in the majority of anticancer centers and 

are o r e s  managed by physicians and nurses qualified in both intensive care and 

oncology. These data suggest that oncological intensive care should be part of  the 
training of oncologists and intensivists. 
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PLASMAPHERESIS AS TREATMENT OF LIFE-THREATENING 
THYROID STORMASSOCIATED WITH THIONAMIDES-INDUCED 
AGRANULOCYTOSIS. 
N. van Havre, D. Grunbaum, D. Mender, J. Boileau 
J.-P. Hall~ and M. L~gar~ 
Dpt. of Medicine, HSpital Maisonneuve-Rosemont, 
Universit~ de Montreal, Montreal, Canada. 

An 18-year old woman with Graves disease presents 
with sore throat, vomiting, diarrhea, sinus 
tachycardia at 155/minute and a temperature of 40~ 
Several weeks before, treatment with Propylthiouraeil 
had been stopped (rash and fever) and replaced by 
Methimazole and ledide prior to a minor surgery. 
However, both drugs were discontinued by the patient 
two weeks before admission. Shortly after arrival in 
hospital, patient's condition progressed to respiratory 
failure (upper airway edema), delirium and shock 
requiring ICU admission, intubation and resuscitation 
with fluids and vasopressors. White blood count was 
1300/mm ~ with 0 neutrophils. Patient's hemodynamic 
data showed initial hyperdynamic profile followed by 
low output state with decreased Sv02 (59%) (N 70-80%) 
and cardiac index (2,37) (N 2,5-3). Echocardiogram 
confirmed cardiac chambers dilation as previously 
described in thyroid storm. 
Lithium carbonate, corticosteroids, antibiotics and 
Beta-blocker perfusion were given. Plasmapheresis was 
started. Free T& (N=9,2-21pmo/L) went from 143,6 to 
16,6 after the first two pheresis. After a remarkable 
clinical recovery, sub-total thyroideetomy was done 
I0 days after admission. 
In life-threatening thyroid storm, plasmapheresis is 
a very effective therapy when anti-thyroid drugs are 
counterindicated. 

PROGNOSTIC INDEX AND MORTALITY IN CRITICALLY ILL PATENTS WITH ACUTE 
RENAL FAILURE TREATED WITH DIFFERENT DIALYSIS TECHNIQUES, 

G Rialp, M P~rez-M~rquez, AJ Betbes~, JA Santos, J BaNs. E Bak, A Roglan, A Net. 
Critical Care Service. Hospital de Sent Pau i la Santa Creu, Universitat Autbnoma de 
Barcelona. Barcelona. 

PURPOSE: To compare the reliability of prognostic indexes in crhically iU patients 
admitted in an Intesive Care Unit (ICU) who had acute renal failure (ARFI and were 
treated with different dialytic techniques. 
MATERIAL and METHODS: 1087 patients were included in a prospective study from 
June 92 to November 94. 220 patients presented ARF defined by creatinin serum 
leve(s greater than 150 pmol/l and previous normal levels. Patients were divided in 
three groups. Group I (control): 156 patients with ARF who did not receive substitutive 
techniques. Group Ih 21 patients under intermittent hemodialysis (HD) or peritoneal 
dialysis (PD). Group I I1:43 patients under continuous hemodiafiltrstion (HF). The 
statistical analysis was Chi-square test and analysis of variance. 
RESULTS: The table shows the results we obtained, We did not find any significant 
difference betwen the two groups of patients undergoing dialysis. D(fferences were 
observed only between Group I and the other groups as shown below. We did not find 
any significant association between the theoretical mortality predicted and the observed 
mortality according to SAPS in the three groups. 

GROUPI 

AGEIyeers) 64,1 • 13,6 

APACHEII 21,7 • 7,6 

SAPS 13,9 • 4,6 

UCI DAYS 

HOSPITAL 
DAYS 

DEATHS UCI 

DEATHS 
HOSPITAL 

14,9 • 17,0 

25~5 • 24,0 

57pat (36,5%) 

67pat (46,9%) 

CREAT ~mollll 260 • 130 494 • 209 

GROUP it GROUP III P 

58,4 • 19,7 56,0 • 14, I  0,001 "~ 

22,9 • 5,4 24,6 • 6,0 NS 

15,7 • 4,5 16,4 • 5,4 0,007 ~ 

25,1 • 22,7 17,8 • 15,5 O.O35 o 

37,0 • 39,4 23,2 • 23,5 NS 

12pat {57,1%) 31 pat (72,1%1 0.0001 "= 

14pat (66,7%) 32pat (76,2%] 0,0018 "= 

441 • 170 O.0001 ~ 

': P < 0,O5 between group I and group i[; ":P < O,OS between group I and group IH; 
P < 0 , 0 5  between group II and group III. Creat: Cmatinin level peak. 

CONCLUSIONS: 1=: On ARF patients, the use of dialytic techniques is associated 
with greeter mortality. 2r~: Prognostic indexes have not been useful to oorreotly 
classify our pst lents w i th  ARF. 3'a: HF does  not involve greater mortal i ty  nei ther 
lengthen{ng of stay compared to oonventiona! dialysis. 

LE ~ SISALS PROP~Ku USED ~ THE CRITIOALLu PATIN ? 

G._~.~. ~, C. AI~M, E. ~all, J,Vih*, A, Vazq~mz-Sanc~z, 
:J. Sohom. 

O~c1~!~'~: To ~sess if there is a ten,el of alarm siqNs in the critically-ill patient 
~afted to flu~llatlens of his.,ller vital oenstants. 
htienL~ ~.nd Methods: Bet~en May ~d k~qmt 1994, ds~ from 60 paients over 14 years of 
~e P...o rerai,~ in the I~ for more then 24 hou~ were prosNtivel Y registered, for each 
patient, oaily hemodF,~ic and respirate.~ vi~l constan~ as well as the limi~ of their 
co,carrYing ~lar~ signals ~m reenmed (340 Nistem). In order to avoid ~ias in 
ite~.~Zi~ the results, staff perso~el were not infomd ~ouZ the study, ll~e 
coefficient of variation (CV) d~fimad as the mean ettnd~rd deviation x 100, ~s calculated. 
~s St~en~'s t test for ~alr~d da~ was ~ed for the co~arisoll of ~e man CV value of 
ere ~aramster versus the man values of its correspondirg slam signal. 
Results: Y~en values of CV for each variable aM its ala~ sigmal ~re shown in the table. 

ff~ CV klara CVklar~ 
wri~le maximal P minimal P 

He 3~t ~te 9,2 2.75 
~stoik ~Io~ 8,76 1.44 
pre~s~ 

Respiratory rate 14,66 0.81 
~NEm sr.~ration 1.30 0.04 
VoI~e per .'~inlite 6.37 9.67 
Ai.~ay pressure 10,21 6.43 

0.Ofl! 2.34 < 0,001 
0.001 4.04 < 0,001 

0,00! 5.10 < 0,001 
0.001 1.64 NS 

2.24 
0.05 17,45 < 0.028 

~Orochsiens: Some al~rm signals of monitorizatien devices in the critically-ill patient are 
nor pr~erly used. 
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E F F E C T I V E  DECISIONS IN CRITICAL CARE: M A N A G E M E N T  
ISSUES OF  T H E  L O N G  STAY PATIENT 

R Hall 
Department of  Anaesthesia, Victoria General Hospital, Canada B3H 
2Y9 

Due to exposure to a wide variety of  unpleasant stimuli, for example, 
tracheal suctioning, venipuneture and physiotherapy, most pataents 
admitted to the ICU will require some form of  sedation. This review 
will describe the suggested properties of  an ideal sedative agent for use 
in the ICU and review the current limitations of  some of  the available 
agents from this perspactive. Methods used to quantify the level of  
sedation, such as the Ramsay Score, Glasgow Coma Score, Newcastle 
Sedation Score and Visual Analogue Scores, and their deficiencies will 
be examined. Consideration will be given to defining the optimal level 
of  sedation and the circumstances under which sedation might be varied 
over the ICU course will be discussed. Preliminary results from an 
ongoing study examining the role of  light versus heavy sedation and 
ischaemia in a cardiac surgical ICU population will be presented. The 
pharmacceconomics of  ICU sedation will be briefly addressed. Finally, 
the role that sedation may play in increasing morbidity, pastieuiarly 
nosocomial pneumonia, in the ICU will be discussed. 

ICU PATIENTS : THERAPY COST IN 1994 
M.Mantaeou A.Papadaki, M.Ekonomou, M.Flerianou, S.Matiatou, 
E.Boutzouka, P.Rapakoullas, A.Maguina 
Intensive Care Unit and Pharmacy. 
Kostantopouleion General Hospital. Nea ionia. Athens, Greece. 

Objectives : Therapy cost(TC) in ICU patients is a substantial component 
of total hospital care cost. Estimation of TC during this year, partitioning to 
various groups of drugs used and attempt to minimise it, were considered 
practically useful. 
Methods : In collaboration with the Hospital Pharmacy we were able to 
have a complete report of aU drugs used for ICU patients (including enteral 
and parenteral nutrition). Mean APACHE II severity score upon admission 
was 19.7 and mean length of tCU stay was 6.7 days. Price per drug unit 
and cost per group of drugs were also available Drugs were divided into 
two groups: antibiotics (1) cardiovascular drugs (2), gastrointestinal system 
drugs (3), enteral and parenteral nutrition (4), respiratory system drugs (5), 
sedative, analgesics and paralysing agents (6), parenteral solutions with 
electrolytes, vitamins and trace elements (7), anti-inflammatory agents (8), 
protein substitutes and immunomodulation agents (9), anticoagulative 
agents (10). Antibiotics were further subdivided into those "freely" 
prescribed (A) and those whose prescription and administration requires 
filling of a relevant form (B). 
Results : !) TC for ICU patients/day was 30.530 Drs ($122). Total 
TC/patient was 295.195 Drs ($1.108.7). II) Partitioning total TC per group 
of drugs reveals : (1) 43%, (2) 2.7%, (3) 2.7%, (4) 9.2%, (5) 0.3%, (6) 
8.6%, (7) 9.3%, (8) 1.3%, (9) 15.8%, (10) 2.5%. t11) Concerning antibiotics 
which consist the major cost component, group A and group B contributed 
by 29.1% and 13.9% to the total ICU TC respectively. Group B were 
administered to 13.9% of all ICU patients. 
Conclusions : I) For the above studied patient population antibiotics consist 
almost half of total TC followed by protein substitutes and 
immunomodulation agents. II) If TC control could be attempted in the ICU, 
prescription of beth groups must be reviewed. Appropriate treatment 
should be prescribed and readily provided to any patient. Clinical 
significance of routine protein substitution, currently controversial, should be 
re-evaluated. New antibiotics (third & fourth generation cephalosporins, 
quinolones, carbaponems) should be prescribed on the basis of strict 
diagnostic procedures using modern technology available. Rationalisetion of 
antibiotic therapy will lead to cost control, redistribution of ICU expenses 
and substantial contribution to infection policy in our country. 

Monitoring of rSO2 in carotid ar tery surgery:  initial experience 
C. Bonome. F. Refojo, S. L6pez, F. Avila, M. Casais, A.Toral, C. Valdas, Rodriguez 
Llano. Belda J, Llorens J. 

Objectives: 
I - To investigate the clinic efficiency of the monitoring of the rSO2 cerebral, in 
relationship to the stroke prevention, in patient undergoing carotid surgery. 
2- To determinate the variations of the rSO2 during the different surgical and 
anesthetic procedures in these patients 

Methods: 
Ten patients undergoing carotid endarterectomy. 
Precise neurological exploration previously to the surgery and in the immediate 

postoperative period. 
Angiography evaluation to the extend of carotid artery disease. 
Invasive blood pressure, ECG, pulse-oximetry ( pSO2 ) and rSO2 were 

collected previousty to the induction of anesthesia. The premedication was administered 
intravenously - midazolam (50 mcgr/Kg) and fentanyl (I rncgr/Kg) -. 

Thiopental (4 mg/Kg),fentanyl (3 mcgr/Kg) and atracnrium (0,5 mg/Kg) have 
been used for induction of anesthesia. CO2TE is monitoring al~er the orotraqueal intubation 

! The anesthetic maintenance is accomplished with lsofluorane (0,5 - 1,5%) and bolus of 
atracurium and fentanyh 

The surgical procedure is standard (without arterial shunt during the carotid 
cross-clamping). 

Results: 
We register each 5 minutes: blood pressure, cardiac frequency, pSO2, CO2TE 

and rSO2. 
The rSO2 cerebral variate in relation with: the anesthetic induction, blood 

~ressure, CO2TE, cross-ulampping carotid and with the modifications of the head position. 
The maximum decrease of rSO2 cerebral was in relation with the 

:ross-clampping carotid ( minimal value: 52 ). 
No patient had neurologic complications and postoperative stroke after carotid 

endarterectomy were not observed. 

UNUSUAL MISPLACEMENT 

OF A CENTRAL VENOUS CATHETER 

N. Makhoul, F.R. Zveibil, N. Loberant, M. 
Goldfeld . 
Depts. of Critical Care and Radiology 
Western Galilee Hospital - NAI{ARYA - 
ISRAET. 

The monitoring of Central Venous 
Pressure is an established 
technique in all Critical Care 
Units al over the world, and the 
internal jugular vein is a common 
vein used for this purpose. 

We report a case of 
misplacement of a jugular venous 
catheter into the dorsal 
subarachnoid space through an 
intervertebral foramen. The 
malposition is demonstrated on 
plain radiograph, and on both 
radiograph and computed 
tomographic examination after 
injection of ionic iodinatec 
contrast material. The catheter 
was removed, and the patient 
recovered with no neurologic 
sequelae. 



N O N I N V A S I V E  H A E M O D I N A M I C  P A T T E R N S  I N  S U R V I V I N G  
A N D  N O N S U R V I V I N G  E M E R G E N C Y  S U R G I C A L  P A T I E N T S  

Prof.  As takhov A.A. M D . ,  Kiryanov I.V., As takhov  I.A., Dol in in  
V.P. ,  H o v o r o v a  N.V.  

Posgradua te  aducat ion  institute for  doctors,  Chelyabinsk,  Russ ia  

Objectives:  There  are m o r e  than 8000 anesthesia  in Chelyabinsk  e m e r -  
gency  hospital  every  year.  To  80% pat ients  o f  it e m e r g e n c y  anes thes ia  is 
applied.  M o r e  than 900 pat ients  have i shemie  hear t  disease ( I H D ) ,  hy-  
per tans ion  ( H P )  and  previos miocardia l  infarc t ion ( P M I ) .  M o r e  than  
5% o f  all pat ients  are old pat ients  (OP) .  The  resalts deep  noninvas ive  
b i o i mpedance  moni to r ing  ( N B M )  in surgical  pat ients  have been  s tudied 
by  us. 

Methods :  O u r  N B M  sys tem " K E N T A V R "  includes 21 pa rame te r s  of  
cardiac  and  vessels function.  I t  is realised by  moni tors  in opera t ion  
theatres  and  c o m p u t e r  network.  M o r e o v e r  we  are able to e x a m i n e  sur- 
ge ry  pat ients  before  anesthesia  and per ioperat ively  by  us ing special  c o m -  
puters  sys tem for  cardiovascular  reflex control  by Fast  Four ie  T r a n s f o r m  
( F F T )  o f  12 pa ramete r s  s imultaneously.  

Results:  187 pathients  ex t remly  needed  peryoperat ive  mon i to r ing  of  
h e m o d i n a m i c s .  F r o m  these 187 pat ients  more  40% had  stroke v o l u m e  
(SV) less than  30 ml,  18N - C O  less than  2 .1 /mim/m2,  25% - eject ion 
f ract ion (EF)  less than  65N and  32% - puls  b io impedans  microvessels  
( P B M )  less than 10 mOrn.  100 pat ient  had  intensive care  in special  de-  
pa r tmen t .  42 out  o f  187 died. C o m p a r i n g  wi th  survived wi th  these pa -  
t ients  be fore  opera t ion  H R  was  larger ,  SV, C O , E F ,  P B M  a n d  puls  
b i o i mpedance  aor tha  was smaller.  M u c h  m o r e  o f  these pat ients  were  
wi th  I H D ,  P M I ,  H D ,  OP.  Even wi th  survived pat ients  these pa rame te r s  
decreased  the  towards  the end  o f  operat ion.  Surgery pat ients  had  dif fer-  
ent  variabil i ty o f  12 basic h e m o d i n a m i c a l  pa ramete r s  wi th  c o m m o n  
t endency  to increase power  ampl i tude  in low f requency  by  F F T .  

Conclus ions :  Us ing  o f  b io impedanee  noninvasive pa rame te r s  al- 
lows to have  cri teria for  correct ions  (infusies, vasodilatators,  inot rops  and  
others)  and  then us the final goal,  to have  more  sucssesful surgery. 
Wi th  survived pat ients  was per ioperat ively  and  postopera t ively  care  
m o r e  intensive.  
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OSCILLOMETRIC BLOOD PRESSURE MONITORING IN ICU 
- ASSESSMENT OF ACCURACY WITH A SIMULATOR 

M. Specht MD. G. Papadopoulos MD, *S. Mieke, C. Apenburg MD 
Department of Anesthesiology and Surgical Intensive Care Medicine, 

Benjamin Franklin Medical Center, Free University Bed• 
* Physikalisch-Technische Bundesanstait (PTB, Institute Bed• Germany 

By using the PTB-oscillometdc blood pressure cuff signal simulator, 
which replays and emits cuff signals, registered pdor in patients and 
stored in the system, we examined the accuracy of two oscillometdc 
blood pressure monitors: DINAMAP 1846 (Critikon) and HP M-1008B 
(Hewlett Packard). 
Methods: 20 critically ill patients with varying catecholamine therapies, 
aged 30 to 66 (mean 46) years, were investigated. The need for written 
informed consent was waived due to the use of blinded routine clinical 
measurements and data. We simultaneously registered arterial blood 
pressure (BP), artedal pulse wave and cuff pressure together with cuff 
pressure oscillations. The invasive system used as the reference showed 
a cutoff frequency of 35 Hz and a damping constant of 0.21. 
Statistics: Bias and precision. The error was defined as 2 standard 
deviations divided by the mean value. 
Results: Mean artedal blood pressure ranged from 59 to 114 mmHg. 
From a total of 49 signal records DINAMAP 1846 was able to process 41 
and HP M-1008B 47 signals. 

BLOOD HP 
PRESSURE M-t008B 

mean bias precision error 
[mmHg] [mmHg] [mmHg] [%] 

sys 139 -8.5 50 36 
( 9 1  - 187} 

dia 63 3.4 30 48 -5.2 38 60 
(40 - 84) 

mean 87 1.5 35 40 -5.8 35 40 
(59 - t14) 

Conclusion: Mean accuracy, expressed as the bias of this oscnlometric 
blood pressure monitors, is sufficient in comparison to invasive 
measurement. But variation is unacceptably high, leading to a precision 
ranging from 35 to 56 mmHg and a consecutive error of 30 to 60 %. In 
severly critically ill patients, in which exact BP data is necessary, non 
invasive BP measurements should be interpreted very carefully and 
invasive monitoring is further advised. 

DINAMAP 
1846 

bias precision error 
[mmHg] [mmHg] [%] 

-2.5 56 40 

COMPARISON OF INTRAMUCOSAL pH (pHi) WITH 
HEMODYNAMICALLY DERIVED TISSUE OXYGENATION 
PARAMETERS. IS IT BETTER ?. 

I. Ravani, K. Koletsos, M. Bitzani. D. Lagonidis, D. Matamis, D. Riggos. 
I.C.U " G. Papanikolaou Hospital, Thessaloniki, GREECE. 

Obiectives: The aim of the study was to compare the pHi with the 
hemodynamically derived tissue oxygenation indexes as: Oxygen 
delivery (DO2), Oxygen consumption (VO2), Cardiac index (el), and 
arteriovenous difference in oxygen [(a-v)DO2]. 
Methods: 18 patients (15 males and 3 females) with major trauma or 
major abdominal surgery were studied. On admission, a nasogastric 
tube allowing pHi measurement was introduced and a pulmonary artery 
catheter was inserted for optimal hemodynamic management. Each pHi 
measurement was accompanied with a complete hemodynamic study 
comprising systemic and pulmonary artery pressures, blood gases, and 
cardiac output measurements with the thermodilution method. Derived 
parameters VO2, DO2, CI, (a-v)DO2 were measured according to the 
standard formula. Hemodynamic parameters were opt• as soon as 
possible with fluids, inotrepes, and vasopressors according to repetitive 
hemodynamic measurements. All patients were under mechanical 
ventilation. After hemodynamic stabilisation pHi and hemodynamic 
measurements were repeated every eight hours, during a 24-hour 
study period. A total number of 52 measurements were obtained and 
compared. 
Statistics: Results are presented as means + SD, correlations were 
performed between pHi and the hemodynamically derived oxygenation 
parameters. A p<0.05 value was considered as significant. 
Results: Mean values were pHi=7.19+0.1, DO2=984+313, VO2=181+71, 
C.1= 3.7+ 1.2, (a-v)DO2 = 4.47+1.2. No correlation was found between 
pHi and DO2, pHi and VO2, pHi and C.I, pHi and (a-v)DO2. On the 
contrary in 14 patients pHi remained below 7.30 for more than 24 hours 
despite adequate hemodynamically derived tissue oxygenation 
parameters. Mortality in this group of patients was very high (85%). 
Conclusion: No correlation was found between pHi and the 
hemodynamically derived tissue oxygenation parameters 
Our data suggest that phi is a better oxygenation indicator than the 
hemodynamically derived tissue oxygenation parameters, because it is 
closely related to the patient's outcome. 

INFLUENCE OF PEEP ON HEMOGLOBIN OXYGENATION AND BLOOD FLOW 
VELOCITY IN GASTRIC AND DUODENAL MUCOSA 

M. Soecht MD. P. Morciniec, P. Kuhly MD, G. Oschmann MD, C. Spies MD, 
C. Sanft MD, L. Hannemann MD, W. Schaffartzik MD 

Department of Anesthesiology and SurgiCal Intensive Care Medicine, 
Benjamin Franklin Medical Center, Free University Berlin, 

Hindenburgdamm 30, 12 200 Berlin, FRG 

Objectives: The pathogenesis of septic shock and multiorgan failure is believed to 
be related to tissue hypoxia of the gastrointestinal tract. Therefore new monitoring 
techniques, preferably organ specific, are required to establish the adequacy of 
tissue oxygenation. PEEP is used to reduce pulmonary shunt volume and improve 
blood oxygenation, but is accused to impair splanchnic perfusion. We studied 
mucosal oxygenation and perfusion on the capillary level in the stomach and the 
duodenum. 
Methods: We used the Erlangen microlightguide spectrophotometer (EMPHO ll) 
together with a specifically designed fibre probe (Bodenseewerk Ger~tetechnik, 
0berlingen) in combination with a standard gastroscope. Measurements were 
performed on 9 ventilated, traumatized patients (ages 17 - 75 years), with no 
evidence of shock or severe infection, after informed consent was obtained from 
the relatives. All patients were hemodynamically stable without inotropic support. 
An area of 9 cm 2 was analysed in the gastric corpus, the antrum and in the 
duodenum. In three patients we simultaneously measured the muc0sal blood flow 
using a laser Doppler flowmeter (Per• 4001; Perimed Sweden). 
Results: 

%HbO2 CORPUS (Me~d:sD) ANTRD] I(~ :~D) DUODENI ~ q Uemn:~D) 
APACHE II PEEP5 p PEEP 15 PEEP5 p PEEP 15 PEEP5 PEEP 15 
PaLl 3 60,5+3.5 -- 57,2+3,7 62,4+3,5 49.7+4,0 41,4+4,9 n p --. 40,7 + 4,2 
PaL2 9 52.7 + 2,3 --- 45,0 + 3,9 49,6 + 2,0 44,7 + 3,0 42,6 + 3,8 n 41,6 + 4,5 
Pat.3 7 65.4+2.7 ... 61,24"2,6 61,4+4,0 54,34.3,2 46.4+3,5 .. 43,94.5,7 
PaL4 0 57.84.3,4 ..- 46,04.i.8 59,1+2,4 n 59,2+1,7 44,7+1,6 50,24.6,2 
PaL5 6 52,7:1:4,1 �9 52,04.3,5 51,7+5,3 --- 62,8• 50,94-2,5 -.- 37,04.4,4 
PaL6 20 60,1+3,9 ... 62,0• 57,8+3,2 --- 62,8+3,5 57,3+3,9 .- 52,3+4.1 
PaL7 13 49,44.33 [ 48,4+2,7 62,64.6,1 .-. 49,74.3,0 58,2• ... 43,94.5,5 
Pats 12 65,1+3,2 58,84.4.4 69,9+3,6 -.- 66,9+3,8 62,3+3,9 .- 51,8• 

PaL9 0 44,6+1,6 62,8+4.3 48,64.1,4 --- 60,5+5,0 51,5i3,8 n 47,04.10 
PEEPincmHOiWilcoxonTest:n=nons r~cant~'=p~,05,~=p,O~t ~=p<O#Ol 

PU [ CORPUS ANTRUM DUODENUM 
Mean~D ] PEEP5 p PEEP15 PEEP5 p PEEPI5 PEEP5 p PEEP15 

PaL3 ] 382+67 ... 454+36 276+46 --- 228+75 2054.47 n 200+31 
PaL8 [443+114 ... 264+79 357+67 .-. 1644.41 300• ... 261+91 
PaL9 ] 2514.88 n 244+69 166+47 ... 1434.32 174+38 168+47 

PEEP in cm H20; PU = arbitrary pedusion unil 
Conclusions: Mucosal oxygenation influenced by PEEP is not uniform throughout 
the stomach. In the duodenum we measured mostly lower levels of HbO2 and 
laser Doppler blood flow velocity than in the stomach of the same patient. PEEP 
predominantly induced a decrease of capillary oxygenation and perfusion. 
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ASSESSMENT OF SAMPLES-RELATED BLOOD LOSSES IN 
CRITICALLY ILL PATIENTS 
E. Gu6rot, S. Kayal, MN. Rezgui, F. Aissa, D, Larbi, J. 
Labrousse  
Service de R6animation M6dicale, H6pital BOUCICAUT, 
Paris, France. 

Object ives:  To assess  blood losses related to blood s a m p l e s  
performed for diagnosis or therapeutic monitoring in 
critically ill patients. 
Me thods :  Prospective study, including all patients 
admitted in our 17-bed ICU during a 3 months pe r i od .  
For each patient, all blood samples were daily collected 
by nurses and reported on a special form. Results are 
expressed as mean + SE. Statistical analysis was p e r f o r m e d  
with Spearman correlation test. 
Resolts:  185 (94 men, 91 women) patients, age: 58.5 + 1.5 
years, were studied. Mean length of stay was 6.9 • 0 .6  
days. SAPS II score was 33.1 + 1.6 and total omega score 
was 77.5 + 9.7. Overall blood sample (OBS) was 152.3 • 
17.5 (0-1900) ml. Daily blood sample was 25.1 -+ 1.5 ml 
and sample during the first day of admission (D1BS) was 
45.5 • 2.4 (0-194) ml. Samples devoted to biochemical 
analysis represented 43.3% of OBS, hematology 14,3%, 
arterial blood gases 12.2%, eoag-ulation 11.4%, 
bacteriology 10.1% and miscellaneous 8.7%. OBS and 
D1BS were correlated (p=0.001), and both were correlated 
with SAPS II and omega 1 scores (p=0.0001). During the 
study period, no patient was transfused for blood 
samples-rela ted anemia. 
Conc lus ion :  Although presenting a wide range, blood 
losses due to samples in ICU patients appear to be lesser 
than reported by previous studies and involved no 
significant anemia. Better use of  samples with 
mieromethods could decrease them again. 

THE ROLE OF O~-HB AFFINITY CHANGES 
IN THE MONITORING OF SvO~ IN CARDIOGENIC SHOCK. 

G.Viqnali, A.Guadagnucci, M.Mariotti, F.Leonardi. 
ICU SS.Giacomo e Cristoforo Hospital, 54100 Massa, 
Italy. 

Objectives: To investigate the influence of Hb-O 2 affinity in the 
monitoring of SvO~ during improvement of Cardiac Index (CI) in 
Cardiogenic Shock. 
Design: To state whether changes in SvO: were associated in changes 
in actual Pso (P~0) and standard P~0 (Ps0st) 22 consecutive 
measurements of artero-venous BGA, before an.d after therapy-induced 
changes in CI, were evaluated in 11 patients (mean age 73-*7 y) 
suffering from cardiogenie shock, all under mechanical ventilation in 
PSV modality. 
Methods: Together the hemodynamic measures, m~xed venous samples 
were analysed at 37 ~ C using the ABL500 Radiometer for PO2, PCO: 
and pH, and the OSM3 Radiometer for HbO2%, HbCO% and MetHb%. 
Psost (i.e. the P~0 at pH=7.40, PCO:=40mmHg and temperature at 37 ~ C) 
was calculated automatically by the instruments on mixed venous blood 
as was the Ps0"in vivo" (i.e. the Pso at the patient's value of pH, PCO2 
and temperature), using Siggaard-Andersen's computerizated algorithm. 
Mean time between paired measurements was 6.1 -* 1.2 houm. The data 
were compared by Anova test for linear regression and t-test for paired 
samples. 
Results: A dose linear relationship was found between SvO2 and 
oxygen extraction ratio (OER), r=0.94,p=0.00000. The improvement 
of CI (1.41 -* 0.47 to 2.55 + 0.5 L/min/m 2, p<0.0000001) induced a 
significant increase in SvO~ (0.495 -* 0.131 to 0.636 • 0.060 %, 
p<.0001). A significant decrease in P50 (32.5 • 6.7 to 27.9 • 2.5 
mmHg, p<0.05) without any significant change in P~0st (29.1 • 2.2 
to 28.7 • 2.3 mmHg, p=NS) was also found. These data show that 
either OER or the shift to the left of the oxygen dissociation curve 
account for increase in SvO2 occurring with restoration of systemic 
blood flow. 

TIMBU: AN EXPERT SYSTEM IN INTENSIVE CARE UNIT. 

~ ,  R. Guldi, g. Leero, R. Hatall, 
L. Scocco, D. Rovi~a, P. Tvrde. 
Intensive Care Unit. Hospital Italiano Rosario, 
Argentina 

The program is intended to help the Intensive Care 
Unit interne providing him with a practical tool 
when making decisions concerning patients in a 
critical condition. 
In his daily practice in Intensive Care Unit, in 
this case the interne of the Unit, uses this 
program for each patient as follows: on the first 
stage of data collection he should complete the 
following modules: (1)personal data (2)patient's 
Pathology (3) laboratory and~ monitor Lug data 
(4)drugs prescribed or toxic elements ingested. In 
this way, the system allows optionally the consult 
with a computerized data base about the drugs 
prescribed, standardized parameters and techinques 
performed by the central Laboratory. (5)reference to 
an antibiotics guide regarding becterian 
sensitivety in our Unit, whitch ee checked every 
six month (6) access to de questionnaired APACHE II 
to load up new data.(7) statistcs about Patient's 
Admission and Discharge. 
Results: Once all data collection is finished the 
system performs the followin duties: (1)detailed 
drugs interactions, including toxic elements 
(2)diagnosis starting from the clinical, laboratory 
and monitoring data. In some cases, it also 
establishes therapeutic strategies, e.g. a 
coagulopathy (3) give the l~narmacological 
incompatibilities between the drugs p~escribed 
and %he diagnosis established, and (4)perform 
dosage adjustments based upon the Personal and 
Pathological data. 

POWER OF DISCRIM][NATION OF A MULTIPURPOSE SEVERITY 
SCORE (1~S) WHEN APPIan TO LONG TERM POPELATION 
~Sic~wmo, C.C~oz~ D.Oi~dici, G.M~i, ~-Pezzl 1, M/~lici, 
ARCHn)L% 
I Igimto di An~m~siologia e Rimone, O~edge M~gio~ Policliinco 
IRCCS, Milm~ 

Objeatve: To assess the power of diseri~,~ion ofa multiperpose severity 
score (SAI~) when applied to subgroups ofpatieals (pta) according to their 
lemg~ of ~ay (LOS) in ICU. 
Design: In order to compute the SAPS probability, a model derived fi~m 
legible regression was developed. Meaumree of calibration (goodmem..of.fit 
statistics) end discrimination (ROC cm've and relative Area Under the Cm've) 
were adopted in develotammtul asd validation set. The whole databue was 
~ati~ed in five gronps reeked on LOS as follows: LOS = 2 days, LOS = 3-4 
days, LOS = 5-7 da~, LOS = 8-14 days, LOS >15 day~. Area Under the 
Carve (AUC) was ud~ninted for each 8ro~. 
S~ing: 25 ImlimlCUs. 
Patents: Of 10~65 pts comec~ively admired ~ a period of three yeet~ 
(1990-1992), a total of 8059 was i~leded in this study. Pts without SAPS, 
p~ yolmger them 18 yearn, p~ with LOS shorter ~ 24 hom'~ were excluded 
from this maly~is. 
Iaterventinns: nose 
Mema'onm~ end result: The logistic model developed gave good remits in 
terns of calibration md discrimin~on, both in developmental set (Do.s g2: 
9.24, P > 0.25; AUC = 0.79i-0.01) and in validation ~t (g.o.g g2: 8.95, P > 
0.50 ; AUC = 0.78..+0.01). AUC of each grottp showed a loss in 
di~zimination (i.e., prediaton) closely related with LOS, being 0.90i-0.01 in 
pts with LOS = 2 days E l  0.59~.02 ia tm with LOS > 15 da~ (figure). 

Co~lmion: The logisti�9 model that we 
developed meets hi~ m~derde for 
discrimination a,d eulibraton. 
Aecmg'y of prediction is maintained 
at acceptable level inpts with LOB not 
greater thm 7 clue, but it is regrettable 

Our amdy~is m~em that a 7 d~ timo 
point would be the most appropriate to 
evainm~ ~ monday 6~ in long ~nn 
populatier 



ANALYSIS OF AGE, STAY, INDEX OF SEVERITY AND MOR- 
TALITY IN TWO GROUPS OF CRITICALLY ILL PATIENTS. 
COMPARISON TO SEX. 
Del Noeal S~ez. F; L6pez Martlnez, J; Algora Weber, A;Temprano 
V~zquez, S; Dfaz Abad, R; Rebollo Ferreiro, J; Suarez Saiz, L 
Intensive Care. Hospital Severe Ochoa. Legan4s (Madrid). Spain. 

OBJECTIVE: To analyze differences in age, mean-stay, index of severity 
(APACHE II) and mortality between males and females. 
METHODS: We studied 1125 patients consecutively admitted of a 12-beds 
rnultidisciplinary ICU of a 450-bed Hospital (population ascribed 385,000 
inhabitants). The patients were analyzed as a total group and as two 
separate groups: group A (625 patients), medical and surgical patients; 
group B (500 patients), acute coronary patients. 
Students' T-test, X:. and Fisher test were used for statistical analysis. 
RESULTS: 

TOTAL 1125 GROUP A 625 GROUP B 500 
8771(68.5%) d'379(60.6 %) 4'392(78.4%) 
9354(31.4%) 9246(39.3%) 9108(21.6%) 

AGE ~ 54.55::15.8 51.45:18.3 57.45:12.3 
9 57.35:19.2 52.7 5:20,3 67,7 5:10,6 

p<O.05 p<O.O01 

DAYS ~ 7.45:12.9 9.75:17.7 5.25:3.8 
s 6.85:9.2 7.55:10.6 5.2+4.5 

APACHE I1 d' 12.65:7.8 16.85:8.2 8.45:4.2 
s 13.75:7.2 15.35:7.5 9.95:4.7 

p<0.05 p<O.05 p<0.01 

MORTALITY d 114(14.8%) 85(22.4%) 29(7.4%) 
9 68(19.2%) 50(20.3%) 18(16.6%) 

p<O.05 

CONCLUSIONS: Although females were older and had a higher APACHE 
score, mortality-rate was not statistically different from males but in the 
acute coronary group. Mean-stay was similar for both sexes. 
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DETERMINING OBJETIVES IN A POSTSURGICAL INTENSIVE 
CARE UNIT 

J.C. de Vicente I J.A. Reinaldo. 
Dept. Of Anesthesiology and Reanimation. Hospital "La 
Paz". Madrid. Spain. 

Following the present guidelines of integral management, 
in order to achieve optimization of sanitary resources 
and better use of facilities, we feel that the setting 
up of objetives is a key factor in the continuous 
process of improvement of quality care. 
Postsurgical intensive care services maintain an 
interdepent relationship with other hospital services. 
Within the general plan of the hospital it's of the 
utmost importance to delegate autonomy to the various 
depertments and service units in determining and 
achieving objetives. It's also necessary to establish 
mechanism for coordination of the activities in order 
to assure the succes of the program. 
The objetives cannot be improvised, they must be carried 
out in a specific manner in the following stages: 
1.-Analysis of the present situation (Starting point). 

Where are we?. 
2.-Determination of our goals (Final point). Where 

do we want to go?. 
3.-Analysis of goal achievement. How much does it cost 

and what are its beneficts?. 
4.-Design strategy. What is to be done and how is to 

be done?. 
5.-Continual evaluation. How are we doing it?. 
6.-Correction programs. What should be changed?. 
Defining objetives and making explicit the activities 
and methods to achieve them is to anticipate the future; 
It is of the utmost importance to comunicate said plans 
to all whom affect by encouraging them to attain the 
desired results. 
In the present paper we intend to show the guidelines 
to follow in carrying out a course of objetives. 

CENTRAL VENOUS CATHETERIZATION COMPLICATIONS 
S.Kout0ulidou, G.Sambalis, D.7_avitsanos, A.Papagiannopoulou, 
E.lliopoulos, A.Koutsoukou 
l.C.U-Center of Respiratory Failure. Chest Diseases Hospital of  
Athens. 

Most of the studies about central venous catheterization, refer to 
immediate complications of catheter placement.The purpose of this 
study is to document firstly the immediate complications of central 
venous eatheteriTation and secondly the late complications that were 
observed during the central venous catheter stay. 
Methods: A retrospective study of central venous catheterization was 
performed on ICU patients during the period 1/1/94 to 1/11/94. 
Placement site, unsuccessful attempts, immediate and late 
complications were observe& All cannulations were perfor,ned by 
experienced critical care physiciang 
Results: 112 catheters were placed in 58 patient~ 86 in subclavian vein 
(6 unsuccessful 7.5%). 20 in jugular vein (6 unsuccessful 42%) and 6 ill 
femoral vein (1 unsuccessful 16%). The mean number of attempts was 
2,2 for subclavian, 1,6 for jugular and 1 for femoral vein. Major 
complications were observed in 15% of the cannulations: Pneumothorax 
in 4 (3,5%), fever with positive catheter culture in 2 (1,7%) and artery 
punctures in 11 (9,8%). Late complications were observed in 14% of 
cannulations: Local infection in 2 (i,7%), catheter displacement by the 
patient in 4 cases (3,5%), catheter displacement during nursing care in 5 
(4,4%) and malfunction in 5 cases (4,4%). 
Conclusions: Central venous catheterizations are followed by 
immediate and late complications in almost the same percentage. 
Immediate complications' incidence was the same as reported in 
literature I. Well-trained and knowledgeable nurses are able to 
contribute in preventing the appearance of late complications of 
central venous catheterization. 
I. Crit Care Med 19~ 

TITLE: QUALITY OF LIFE OF CRITICAL PATIENTS. 
AUTHORS:G. VAZQUEZ MATA. PAEEC PROJECT.ICU, Hospital 
Virgen de las Nieves. GRANADA. ESPANA. 

INTRODUCTION:We presents results related to the quality 
of life (QOL)of critical patients, from PAEEC Project 
data. 
MATERIAL AND METHODS: The PAEEC Project is a multi- 
centre study define the type of patients cared for in 
Spanish ICUs, and the therapeutic activity provided. 
Ninety-five ICUs from Spain are taking part. This study 
analyzes the QOL of critical patients prior to their 
ICU admission.For the evaluation of QOL a questionnaire 
designed by our team for critical patients was used, 
with 15 items grouped in 3 sub-scales: physiological 
functions (4 items); functional capacity (8 items) and 
subjective aspects (3 items). QOL is classified in 4 
levels: normality (0 points); Slight deterioration (1-4 
points);moderate deterioration (5-9 points); 
significant deterioration (>i0 points). 
RESULTS: The sample was 9,283 patients, aged 
57.91• years, 68.7% were male. Severity by APACHE 
II was 15.59• points. Their QOL score was 3.65• 
points. 3,322 patients had a normal previous quality of 
life (0 points); 2,904, slight deterioration (1-4 
points);2,005,moderate deterioration (5-9 points) and 
1,053,serious deterioration (>i0 points). Coronary care 
patients had a QOL score of 3.1• points, non- 
coronary medical, 4.6• surgical, 3.8• and 
polytraumatized patients 0.9• points.(P < 0.0001 
s.s differences between all groups).There is a 
worsening of QOL with the increase of age (R = 0.30, p< 
0.001). Patients with worse QOL present more serious 
illnesses (R=0.21,p < 0.001). 
CONCLUSIONS:ICU patients have a good quality of life, 
and only 15% present significant deterioration. Quality 
of life worsens with age,and patients with the worst 
quality of life present the most serious 
illnesses.Polytraumatized patients have the best 
previous quality of life. 
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TITLE: THERAPEUTIC ACTIVITY AND AGE IN CRITICAL 
PATIENTS. 
AUTHORS:G. VAZQUEZ MATA. PAEEC PROJECT. ICU, Hospital 
Virgen de las Nieves. GRANADA, ESPANA. 

We present results related to therapeutic activity in 
critical patients and their age, from the PAEEC 
Project. 
MATERIAL AND METHODS: The PAEEC Project is a multi- 
centre study to define the type of patients in Spanish 
ICUs, and the therapeutic activity provided. Ninety- 
five ICUs from Spain are participating. This study 
analyzes therapeutic activity in the first 24 hours as 
evaluated by TISS, and related factors. 
RESULTS: The sample was 9,291 patients, sge 57.91~17.46 
years. Severity by APACHE II system was 15.59• 
points. The TISS score was 19.87• points, 
distributed as follows: I (<I0 points): 14%; II (i0 -19 
points): 44%; III (20 - 39 points): 36%; IV (>39 
points):5%.There is a positive correlation between the 
level of therapeutic activity and severity by APACHE II 
(R = 0.46, p < 0.001), and a very weak but negative 
correlation between TISS and age (R = -0.048, p < 
0.001), so that an increase in age corresponds to a 
lower level of therapeutic activity.Patients < 45 years 
old (N = 2075) present TISS of 20.47• points; 
between 45 and 60 years old (N = 2193), TISS score of 
20.33• between 61 and 75 years old (N = 3796), 
TISS of 19.82• and over 75 years old (N = i167), 
a TISS of 17.9• (p < 0.0001), s.s. differences 
between patients over 75 years and the rest. 
The multivariate analysis of the relationship between 
TISS and age took into account: severity, existence of 
previous history, need for mechanical ventilation, size 
of hospital, diagnosis and mortality. It indicated that 
there continued to be a relationship between 
therapeutic activity and age, so that as age 
increased, therapeutic activity diminished. 
CONCLUSIONS: Therapeutic activity performed on critical 
patients is less in the oldest patients, in whom 
excessively aggressive procedures are limited. 

A relational data base management system in the ICU. 

I. Rod in i ,  C. Ko t savas s i l og lou* ,  D . M a t a m i s ,  G. D a d o u d i s ,  J. K ioumis ,  
D. Riggos .  
I C U  dep. ,  G. P a p a n i c o l a o u  G e n .  Hosp . ,  Exoh l ,  Thessa lon ik i ,  a n d  * A '  N e u r o -  
logica l  Cl inic  o f  A r i s t o t e l i a n  Univers i ty ,  Thessa lon ik i ,  G r e e c e .  

Objectives: The  i n t r o d u c t i o n  o f  t he  I n f o r m a t i o n  T e c h n o l o g y  in t he  I. C. U 
seems  to b e  u n a v o i d a b l e  b e c a u s e  o f  the  l a rge  a m o u n t  of  p r o d u c e d  d a t a  a n d  
the  n e e d  fo r  t he i r  s y s t e m a t i c  analysis .  Such  an  i n f o r m a t i o n  s y s t e m  s h o u l d  be  
a) e a sy  to use,  b)  f r i end ly  to  t he  user ,  c) p o w e r f u l  a n d  d) m o d u l a r .  O n  t h a t  ba-  
sis, we  c r e a t e d  a p a t i e n t  d a t a  m a n a g e m e n t  s y s t e m  ( P D M S )  a c c o r d i n g  to  the  
e x p e c t a t i o n s  o f  the  m e d i c a l  s t a f f  of  a n  e i g h t e e n  b e d  mu l t i d i s c ip l i na ry  ICU.  

Methods:  W e  se lec t ed  P a r a d o x  fo r  W i n d o w s  V4.5 for  the  i m p l e m e n t a t i o n  
of  a r e l a t i o n a l  d a t a  ba se  b e c a u s e  this  p r o g r a m  m e e t s  the  a b o v e  m e n t i o n e d  
cr i te r ia .  I n f o r m a t i o n s  r e g a r d i n g  the  p a t i e n t s  i nc lude  a) d e m o g r a p h i c  da t a ,  
b)  p r e v i o u s  m e d i c a l  h is tory ,  c ) d i s e a s e s  u p o n  admiss ion ,  d ) c o m p l i c a t i o n s  
d u r i n g  hosp i t a l i z a t i on  a n d  e) o u t c o m e  da ta .  T h e  d i seases '  r e g i s t r a t i o n  con-  
sists o f  421 i t ems  c lass i f ied  in 15 c a t e g o r i e s  u p o n  the  p r inc ipa l  sy s t em af fec t -  
ed.  Speci f ic  i n f o r m a t i o n s  a b o u t  t he  n e e d  a n d  d u r a t i o n  of  m e c h a n i c a l  vent i la -  
t ion,  nu t r i t i on ,  r e n a l  r e p l a c e m e n t ,  r i gh t  h e a r t  c a t h e t e r i z a t i o n  a n d  I C P  m o n i -  
t o r i n g  a re  a lso  ava i l ab le .  A n  e x t e n s i o n  was  a d d e d  c o n c e r n i n g  I C U  in fec t ions  
a n d  r e l a t e d  i n f o r m a t i o n s  a b o u t  an t i b io t i c - r e s i s t an t  p a t h o g e n s .  A l l  I C U  pa-  
t h o g e n s  c a n  b e  m a t c h e d  to  the i r  r e s i s t ance  o r  sens i t iv i ty  a n d  cos t  of  an t ib io -  
tics. T h e  p r o g r a m  c a n  p e r f o r m  que r i e s  a n d  va r i ous  s ta t i s t ica l  ana lyses  b a s e d  
o n  c o m p l e x  cr i ter ia .  N e w  m o d u l e s  c a n  be  a d d e d  l a te r  a c c o r d i n g  to  the  f u t u r e  
n e e d s  a n d  r e m a r k s  of  the  users .  

Results: The  p r o g r a m  w a s  wel l  a c c e p t e d  b y  the  m e d i c a l  s ta f f  a n d  300 pa -  
t ien ts  w e r e  r e g i s t e r e d  as a test.  The  f i rs t  ana lys i s  of  the  d a t a  r e l a t e d  
a) o b s e r v e d  m o r t a l i t y  ve r sus  the  A P A C H E  II p r e d i c t e d  mor ta l i ty ,  
b)  m o r t a l i t y  a c c o r d i n g  to  t he  age ,  g e n d e r ,  p a t h o l o g y  a u d  d u r a t i o n  of  I C U  
s tay  a n d  c) p a t h o l o g y  u p o n  a d m i s s i o n  a n d  I C U  r e l a t e d  compl i ca t ions .  

Conclusions: The  l ong  t e r m  use  o f  this  P D M S  c a n  be  a n  e f f icac ious  re-  
s e a r c h  tool .  I t  c a n  b e  u s e d  in r e t r o s p e c t i v e  o r  p r o s p e c t i v e  s tudies  b y  a d d i t i o n  
of  n e c e s s a r y  modu le s .  T h e  f i rs t  d a t a  ana lys i s  r e v e a l e d  the  Iack of  a n  i n t e r n a -  
t iona l  d i seases '  c lass i f ica t ion  sys tem.  T h e  d e v e l o p m e n t  of  a w o r l d w i d e  c o m -  
m o n  c lass i f ica t ion  s y s t e m  is essen t ia l  fo r  the  c o m p a t i b i l i t y  o f  the  d a t a  ana ly -  
sis a m o n g  va r i ous  ICUs .  This  will  a l l ow the  r ea l i z a t i on  of  m u l t i c e n t e r  t r ia ls  
o n  a l a rge  scale.  

Decision Support System (DSS) for treatment in the ICU environment 
S. Nanas= N. Sphiris, A. Precates, A. Lymberis, M. Pirounaki, and Ch. Roussos 

Dept. of Critical Care, University of Athens, Athens, Greece 

The complexity of the cases submitted to an ICU, the variety of underline 
disease, tbe severity, as well as the large number of substances administered to 
each patient constitute obvious the need of support with an easy available DSS. 

This system will assure the safety of the administered treatment will help to 
adjust the dose according to the situation of each patient and it will screen for 
possible interaction and incompatibilities between the administered drugs. The 
goal of the present effort  is the design and development of a software system 
acting as a decision support tool to physicians of ICU. 

The application is organised around a Relation DataBase Management 
System (RDBMS) that consist of: a) all available substances (1.850), b) all generic 
names of medications available in our country for each substance, c) 
incompatibilities (2.300 cases) and d) interactions with other substances (50.000 
cases). The following figure shows the structure of the RDBMS. 
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Using the stored parameters for each patient the dose and the rate of 
administration of selected substances will be possible to calculate. The 
continuous monitoring of the treatment for each patient supports the medical 
staff to make the necessary changes of the prescriptions. The application is 
currently developing in wireless pen based computer systems which place 
patients at the centre of "islands of information" located throughout ICU. 

In conclusion this DSS is a powerful and useful tool for ICU staff because it 
provides without additionai work to the routine of daily practice, the currently 
available information for each order concerning drug interaction and 
incompatibilities as well as treatment monitoring 

DIFFERENCES IN HEMODYNAMIC AND OXYPHORETIC 
PARAMETERS IN CRITICALLY ILL PATIENTS 

A. Dona~ L. Cola, R Danieli, D. Achilli, D. CoN, E. Adrario, C Giovannini, P. ~ 
INSTPIUTE OF MEDICAL AND SURGICAL EMERGENCIES - UNIVERSITY OF ANCONA 

Ob/ective: The finn of INs ~ is to obsea~ among 113 critically ill pfdieats, stdJdivided 
following the diagn~s at the adn~ssio~ the diffmeax:es in the ~ and oxyplx~efic 
l~mmems bawe~  strvwors [S] and non sumvors INS] and to test the pc~'bih'ty to have soar  
survival criteria, as earliest as tx~able. 
Method~ :We made a ~ study on 113 consexa~e ~ilically ill paliffas, subdivided in 3 
series following the diastases at the admission: medical pafiea~ (29 S and 23 NS), surgical 
patients (19 S and 22 NS), a~d poliWauntas ( 14 S and 6 NS). Follow up was done at 20 d,.ays from 
the admission in ICE. All the patienls were ramitored with a ~ c~eter  and 18 
laeno:lymmi. "c and o .x.xyphorefic txuamaers va:~e coUected at 7 fin~es (T): at fiae ~draission (T0), at 
121x~ars from T0 (T1), at 24 (F2), 48 (Y3), 72 (T4), % (T5) and 120 horus from T0 CF6). In~ ,h  
~ies, for ~ y  ~ a all the l in '~ n~an and sandaid d~viation was ~ tx~h for S 
and for NS. T h ~  b e t w ~  S and NS tl~ roeaas of ~ h  porarneter ~ e  ccmpared tt~ng t-lest and 
p < 0.05 w ~  considered s k a ~  significant In each series in the T wheae the mast significative 
diffemx:as ~goeamd bet~en S and NS, we made a txedictive criterion, asamting as predictive 
indices for stnvival the I:r values, higher or lower than flae treans of the ~ ra r~e r s  of aU flae 
patients, axx)rdhlg to those ones t~iatistically diff~'e~ betw~m S and NS. Fhmlly xse co:weaTxt 
onaong the 3 series the Nrametees of the s t ~ r s  with the analysis of variance, to daserve the 
lxJsable differealt Irea~ of stY1 hflices, following the diagn~s of admission: :nedkal, angical 
patient or pol l~tam 
Results: We c~ld not find ~ predictive criterion for politraonaas, perhaps Ixx:ause of the few 
ntanber of l~fients. For high r i~ saw~cal patieras the following criterion at T2 has a sensitivi .ly of 
100~ ,and a ~ecificity of 27.8%: SV1>32.89 nffmin/n~, MAP>92 mmHg, PMAP<27 nmalqg 
CVP<I0 nunHg WIl l4  nmaH& LVSWI>34 g M/m 2, SxO2>67~ DO21>515 mlhnin/m2, 
O2ER<31%. For lx~dical l~tienls at T5 the following criteric~a has a ser~tivi.ty of 100% and a 
~zificity of 36.8~ CVP<7.5 mn~g,  SAO2>97%, S,g)2>74~ VO2I<133 ml/nfin/m 2, 
O2ER<25%, Shunt<19% Survlvops' data of the 3 series ~ signitic~atly differenl~ both for the 
t~mody~nic a ~  for fl~e ox3rphomfic lxLmn~s; moreover we ~ that the vatt~ of 
hemodynamic mad ox.~ho~tic indices were higher in politrautms. 
Conclus'ions: Acx~ording to the fftffe~mt patho!o~es, the ~ rnelabo~c needs are diffeten~ so 
that it is juslified to mash ~ the~alceutic goals, following the type oflmthology. 2 h e n ~  
we foru~d for high ~ k  mrgical pmka~ and for medical patier~s assme, ff mlLslied, a good 
prognosis while, if n0[ NtlJsfled~ the plINsliclioil ofdl~tth is no[ g(ioct Finally, a b ~  high iis~ suPgical 
palieaats, according to what other Atmhors say, txatWs Sh0~'N~ers ' therapeutic goalsvvould 
seem inadeqt~te, bec~Jse they need a gear physiologic and themtx~ic elth~ in rdation to the 
rretabolic needs. 



EUROPEAN PARTICIPATION TO THE INTENSIVE CARE 
LITERATURE: IMPORTANCE OF COUNTRY SIZE. 
M Shahla MD, V Verhaeghe MD, A Hedeshi MD, J Gomez MD and JL 
Vincent MD, PhD. 
Dept of Intensive Care, Erasme University Hospital, Free University of 
Brussels, Belgium. 

Objectives: To assess the contributions to the intensive care literature of the 
individual European countries, in relation to their population. 
Methods: We paged through all original arlaeles and case reports published 
in 1989-1993 in 5 major journals: Intensive Care Medicine, Critical Care 
!t4edicine, Chest, The )lmer~can Review of  Respiratory Disease. and 
Circulatory Shock. The number of publications of each country was related 
to its size (number of inhabitants). 
Results: The major contributors to the 5 journals were Switzerland, 
Sweden, Belgium~ the Netherlands, Finland, Austria, Denmark, UI~ 
France, Spain, Italy, Norway, and Germany (Figure 1). Thus, the smaller 
European nations had a greater participation than ~e  larger ones, with the 
exception of Norway. A similar result was evidenced for contributions to 
Intensive Care Medicine (Figure 2). These findings can be explained by 
different submission policies and language banners. However, there was no 
significant correlation with the gross national product of each country. 
Conclusion: We conclude that the smaller European countries generally 
contribute more to international intensive care journals than the larger ones. 

Figure 1 Figure 2 
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AGREEMENT BETWEEN SEVERAL METHODS MEA- 
SURING THORACOPUI.MONARY COMPLIANCE (Ctp). 
A. Armaeanidis. A. Mavrommatis, A. Kotanidou, 
J.Stanopoulos, Ch. Roussos. Department of Intensive Care, 
Medical School of Athens University, Evangelismos Hospital. 
Objectives: To evaluate the agreement between a new and 
three old methods measuring Ctp and to assess their 
reproducibility. Methods: We studied 20 patients ventilated 
with a Siemens 900C respirator. We measured Ctp by dividing 
the tidal volume with the increase in airway pressure (Paw), 
either with the respirator setting used (Ca) or with a fixed 
setting (Cf). By modifing the inspiratory time (Ti) without 
changing inspiratory flow, we were able to deliver two series of 
10 inflations (100, 200,... 1000 ml) before and after curarisation 
of the patient. The same volumes were also inflated in paraly- 
sed patients with a super syringe. At the end of each inflation 
a plateau of 3 sec was performed and Paw was recorded. The 
above three sets of pressure-volume (PV) points were used to 
reconstruct the corresponding PV-curves ((31, C2, C3). Ctp was 
finally measured with the conventional super syringe method 
(Css). The agreement and the reproducibility of methods 
measuring Ctp were assessed by Bland and Altman analysis. 
Results: The reconstruction of a PV curve without curarisation 
(C1) was impossible in only 3 out of 20 patients, Results are 
expressed as bias (d) and 95% limits of agreement (d+2SD). 
Comparison d d+2SD d 
Css-C3 0.9 -11.6to 13.4 C2-C1 0.1 
Css-C2 6.5 -16.7 to 28.5 Ca-Css 5.1 
Css-C1 5.1 -14.9 to 27.0 Ca-C1 1.2 
C3-C2 5.6 -14.5 to 25.6 Cf-Cas -1.6 
C3-C1 4.5 -14.1 to 23,1 Cf-C1 -2.9 

Reproducibility 
C1 2.3 -08.7 to 13.4 C3 0.2 

d+2SD 
-10.6 to 10.8 
-28.3 to 38.6 
-28.0 to 20.6 
-35.5 to 32.4 
-28.2 to 19.4 

-15.6 to 16.0 
C2 -0.8 -06.0 to 04.4 Css 0,3 -10.2to 10.8 

Conclusions: The new method for Ctp measurement without 
a super-syringe had the best reproducibility in paralysed 
patients and gave similar results without curarisation in the 
majority of them. However, agreement between the methods 
tested was unacceptable for clinical purposes. Further 
investigation is required in order to improve the accuracy of Ctp 
measurement in ICU patients. 

ACCURACY OF DRAWING COAGULATION SAMPLES 
FROM HEPARINIZED CENTRAL VENOUS CATHETERS 
M Kunert, R.Sorgenicht, L.Scheuble,K.Emmerich,H.G01ker 
Med.Clinic B (Dept.of Cardiology) I Heart Center of 
Wuppertal/University Witten-Herdecke,Germany 

Objective To determine the accuracy of activated 
partial thromboplastin time (aPl-l) and activated 
clotting time (ACT) studies when samples are drawn 
through heparinized central venous catheters (CVC). 
Methods A total sample of 80 paired ACT/P't-/" values 
was analysed in 40 patients (28 m.,12 f.,66 + 12 y.) 
for monitoring heparin therapy.All patients had a 
CVC (Certofix Trio,Braun,FRG) in the internal 
jugular vein receiving a continous infusion of 
20.000 U heparin via the central catheter.ACT 
(HR-ACT, HemoTec,USA) and aP'I-F (Neothromtin, 
Behring,FRG) samples were drawn from the CVC 
using the double syringe technique (removing and 
discarding 5 ml blood before drawing the sample). 
These blood samples were compared to ACT/aP'CF 
blood samples obtained by venipuncture (V.fem.) at 
the same time, ACT values were analysed directly 
in the intensive care unit (ICU),aPI-I samples were 
measured in the hospital laboratory within 30 minutes. 

Results 
AC-i -~ pI-F~ 
CACT/~PI7 r = 0,62) 

CVC samples 132 88 
+34 +22 

. V.femoralis samples 1"28 84 
+29 +24 

p-value n.s. n.s. 
Conclusion There is no difference in heparin anti- 
coagulation studies drawn from heparinized central 
venous catheters compared to those obtained by 
femoral venipuncture,Withdrawing 5 ml blood prior to 
obtaining the blood specimen is a safe way for 
eliminating heparin contamination.Not only the aPTT 
test but also the ACT test is a useful method for 
heparin anticoagulation assessment in the ICU. 

HEPARIN USE IN CONTINUOUS RENAL REPLACEMENT 
PROCEDURES: THE STRUGGLE BETWEEN FILTER- 
COAGULATION AND PATIENT-HEMORRHAGE. 

J. van de Wetering(l,2), R.G.J. Westendorp(1,2), P.C. Chang(3), J.G. van der 
Hoeven(2), B. Stolk(4), J.DM. Fenth(5) 
Dept. of Clinical Epidemiology(l), General Internal Medicine(2), 
Nephrology(3), Thoracic Surgery(4), General Surgery(5), University Hospital, 
Leiden, The Netherlands 

Objectives: Evaluation of the delicate balance between filter-coagulation and 
patient-hemorrhage using heparin as anticoagulant in continuous renal 
replacement procedures. 
Methods: From January 1991 through August 1994, we studied filter surviva[ 
and hemorrhagic complications during 240 filter periods in 78 critically d[ 
patients, treated with continuous arterio-venous hemo(dia)filtration, with 
special emphasis on the heparin dose, concurrent use of coumarins, systemic 
Activated Partial Thromboplastin Tirne(APTr), platelet count, mean arterial 
bloodpressure and the type of filter used. 
Results: 141 Filters (59%) were disconnected because of coagulation. Mean 
survival of Multiflow AN69 filters was twofold shorter compared to survival 
of FH66 Gambm filters. A total of 48 hemorrhagic complications occurred of 
which three patients died at APTT values of respectively 39, 48 and 56 
seconds. After adjustment for mean arterial bloodpressure, platelet count and 
the type of the filter, the risk for filter-coagulation decreased 25% (relative risk 
0.76, 95%C1 0.68-0.85) for each ten seconds increase in APTT. The risk for 
patient-hemorrhage increased 50% (relative risk 1.50, 95%CI 1.38-1.64) at an 
APTT-increase of ten seconds. The occurrence of filter-coagulation and patient- 
hemorrhage was not correlated with the administered dose of heparin. 
Concurrent use of cournarines had a positive effect on filter-survival, without 
increasing the overall incidence rate of patient-hemorrhage. 
Conclusions: The systemic APT]" is a good predictor of the risk for filter- 
coagulation and patient-hemorrhage. Heparine therapy seems optimal at an 
APTT between 35 and 45 seconds, although one should realize that fatal 
hemorrhagic complications still can occur. 

VASCULAR TONE AND SYMPATHETIC ACTIVITY IN 
PATIENTS WITH HEMORRHAGE 

Y. Miyagatani MD, T. "~ukioka MD, S. Ohta MD, T. Maemura 
MD, H. Matsuda MD, H. Shimazu*PhD, S. Shimazaki MD 
Dept. of Traumatology and CCM. *Dept. of Physiology, Kyorin 
Univ. Tokyo, Japan. 

Objectives: The alterations in vascular tone which are primarily 
regulated by adreno-sympathetic tone(AST) are compensatory 
responses in hemorrhagic patients. This study was designed to 
evaluate the correlation between vascular tone and AST in 
patients with hemorrhage,  Methods:  The vascular tone was 
expressed by volume elastic modulus (Ev) that is defined as; Ev 
= Ap/(Av/v) (Ap; the arterial pulse pressure, Av/v; the volume 
change ratio). Ev was measured  using a non- invas ive  
transmittance infrared photoelectric ple thysmography (TIPP) 
and a vo lume osci l lometr ic  s p h y g m o m a n o m e t e r  . We 
prospectively studied 6 patients with hemorrhage. The initial Ev 
measurement  was performed on arrival and repeated for a 48- 
hours duration. As a parameters of AST, serum concentrations 
of  adrenal in  (Ad),  noradrena l in  (Nor) ,  p l a sma  renin 
activity(PRA) were measured simultaneously. We analyzed the 
correlation of  Ev and conventional parameters to AST by 
multivariate statistical analysis. R e s u l t s :  Ev values at 
Transmural pressure 40mmHg on admission and 48hours later 
were respectively 864.2 + 249.5mmHg, 270.0 +_ 92.0 mmHg 
(mean + SD). Systolic pressure(Pas) and serum hormones on 
arrival and 48hours later were respectively, Pas; 96.5_+20.4, 
152+18.7mmHg, Ad; 1.21_+1.02, 0.07_+0.04 ng/ml,  Nor; 
1.60_+1.48, 0.65+0.39 ng/ml, PRA; 26.6_+37.8, 2.5_+2.9ng/ml/hr. 
The Ev values correlated significantly with Ad (r=0.47, p=0.006, 
n=33), Nor (r=0.47, p=0.005, n=33), PRA (r=0.38, p=0.032, 
n=33). By multivariate statistical analysis, Ev correlated more 
significantly with Ad and Nor and PRA (p=0.00079) than the 
conventional parameters  such as Pas, heart rate and pulse 
pressure. Conclusions: The alterations of Ev correlates closely 
with AST. The compensa tory  mechan i sm in hemorrhagic  
patients can be detected noninvasively by Ev monitoring. 



COMPARISON OF AUTOLOGOUS BLOOD PROCESSING BY FILTRATION AND CELL 
WASHING 

B.H. Walpoth, B.N. Walpoth, N. Eggensperger, M. Lanz, U. Althaua 
Dept. of Thoracic and Cardiovascular Surgery University of Berne, Switzerland 

Obiectives and Method: Autologous oxygenator blood was processed at the end of 
cardiopulmonary bypass (CPB) by either hemofiltration (HF 60, 1,2 m 2, Fresenius) or by cell 
washing with a onntinous autologous transfusion system (CATS, Fresenius). Prospectively 
the blood of 10 patients for each group was processed and then retransfused intravenously 
to the patient. Besides, volume and time requirements, standard hematologic chemistry, 
coagulation and complement activation were measured. 

Results (mean values for oxygenator blood at the end of CPB, and results of concentrate 
after processing by filtration or washing): 

CPB Filtration Washing 
blood H F60 CATS 

Blood volume (ml) 1071 598+ 317+ 
Hemoglobin (g/N) 7,9 15,2+ 19,9++ 
Protein (g/I) 42,0 107+ 12,8++ 
Albumin (g/I) 20,6 70,3+ 2,9++ 
Potassium (mraol/I) 5,4 5,3 1,.8++ 

(+ p 'r 0,05 to CPB Blood; ++ p < 0,05 to CPB Blood and Filtration) 

Both processing techniques show excellent hemoconcentration of the diluted CPB blood with 
a good transfusion effect for the patient. Filtration retains all plasma proteins and large 
molecular weight plasma bound waste products. In contrast, cell washing with CATS 
significantly depletes plasma proteins and waste products. The newely developped CATS 
machine gives eonsisinnt laboratory result in a fully automatic continuous processing mode. 

In conclusion, both filtration and washing are effective for processing CPB blood. Filtra 
tion yields a highly concentrated whole blood, whereas CATS washing produces a high 
quality autologous erythrocyte concentrate. 

A N E W  C H R O M O G E N I C  A S S A Y  FOR S O L U B L E  F I B R I N  I N  
P L A S M A .  Anne-So fie Carls tr6m, Solveig Billing Clason, Mon ica  
Mensch ik , .S t e f f en  Rosdn and Johanna  Westberg .  C h r o m o g e n i x  
AB, Mdlndal,  Sweden. 

Soluble fibrin has during the last years gained interest as a m a r k e r  
for  the  act ivat ion of  the coagula t ion  in connect ion wi th  va r ious  
clinical  condit ions,  e.g. d isseminated  in t ravascular  coagula t ion ,  
deep venous  thrombosis  and myocardia l  infarction. 

Elevated levels  o f  soluble fibrin in p lasma can be detected by  the  
chromogenic  assay Coaset  Fibrin Monomer ,  relying on  the abili ty 
of  fibrin to enhance the tPA-cata lyzed convers ion of  p l a sminogen  
to ,plasmin. Us ing  this test,  it has  been  shown that  the  l eve l  o f  
soluble fibrin can be correlated to severeness o f  illness in crit ically 
ill intensive care unit patients. 

A revision o f  the Coaset  Fibrin M o n o m e r  kit has  now been m a d e  
and the new  product,  Coatest  Soluble Fibrin, is considerably more  
convenien t  to handle  and g ives  h igher  resolut ion at low f ibr in  
levels. The  test is per formed by the addition o f  a buffer  dilution o f  
the  p l a s m a  s a m p l e  to a m i c r o s t r i p  we l l  c o n t a i n i n g  the  
co lyophi l i zed  mix tu re  o f  tPA,  p l a s m i n o g e n  and the  p l a s m i n  
specific cbromogenic  substrate S-2403. The  reaction is a l lowed to 
p r o c e e d  at,. r o o m  t e m p e r a t u r e  f o r  15 m i n u t e s  b e f o r e  
d iscont inuat ion .  The  abso rbance  at 405 nm,  m e a s u r e d  in a 
micropla te  reader,  is proport ional  to the content  o f  soluble f ibrin 
in the sample.  The  assay is careful ly s tandardized and cal ibrat ion 
curves are provided in the kit. 

The  conven ien t  and rapid assay  p rocedure  m a k e s  the Coa tes t  
Soluble Fibr in  test wel l  suited for s ingle test analysis  in acute  
situations. 
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BLOOD COAGULATION ABNORMALITIES IN HEAD TRAUMA: JUGULAR 
BULB VS. SYSTEMIC SAMPLES 

A. De Vitis MD, M. Gemma MD, L. Beretta MD, M.R. Calvi MD, P. Delia Valie MD, O. 
Safa MD, A. D'Angelo MD. 
Neurnsurgical ICU - Scientific Inst. Hospital S. Raflhele - Via Olgettina 60, 20132 
Milano, Italy. 

Objectives : Blood coagulation abnormalities have been reported in the systemic blood of 
patients with cerebral lesions. The physiopathology of such events is not yet completely 
understood. We compare the coagulation profile of blood from the right jugular bulb with 
systemic blood of patients with head Injury. 
Methods: We studied 4 patients, who were admitted to our Neurosurgical Intensive Care 
Unit between January and March 1995 with head injury and no other associated 
pathology (age 20-60 yrs), a Glasgow Coma Score <= g, no abnormality in baseline 
coagulation profile and no history of coagulopaties. The patients did not undergo 
angiography. A one-way 16 gauge Certofix catheter was inserted through the right 
internal jugular vein up to the jugular bulb. An identical catheter was inserted through a 
subclavian vein. Blood was sampled from either catheter (a=atrial; j=jugular) 6-10 hours 
after trauma (T 1) and t 2 hours later (T2). Results are expressed as median(range). 
Results: Plasminogen activator inhibitor- 1 (normal valnes: 18+10 ug/ml): T1 a=613(318- 
886); Tlj=837.5(267-998.5);T2a=299.25(112-609.5); T2j=269.25(103-597). 
Circulating thrombomodulin (n.y.: 29.3+4.7): Tla=25.75(20.25-56.25); 
T Ij=23.625(22.05-54.8); T2a=26.525(22.95-36. I ); T2j=24.825(22.45-27.2). 
Activated C protein (n.v.: 1.89+0.5 ng/ml): Tla=6.53(3.45-11.83); Tlj=8.770(3.62-13.7); 
T2a-3.705(1.85-7.75); T2j=2.58(2.04-9.I 8). 
C protein-activity (n.y.: 67-150%): TIa=64(25-93); Tlj=62.5(23-104); T2a=77(7t-125); 
T2j-76(58-101). 
C protein-antigan (n.v.: 62-143%): Tla=75(36.5-I09.5); TIj=72(37.5-131.5); 
T2a=71(56.5-103); T2j=75.25(74.5-109). 
Von Willebrandt factor (n.v.: 50-150%): TIa=471.5(300-551); TIj=431.5(360-561); 
T2a=498(439-505); T2j=439.5(323-534). 
Thrombin-antithrombin III complex (n.y.: <4.1 ~xg/l): Tla-141.35(55.9-263); 
T lj=174.37(45.2-227); T2a=69.4(23.95-212.75 ); T2j=I 11.53(39.2-127). 
Plasminogen (u.v.: 78-124%): Tla=65(38-81); T1j=74.5(43-83); T2a=82(60-99); 
T2j=80.5(64-83). 
Antithrombin III (n.v.~ 97-I 17%): Tin=74.5(53-100); T1j=74(54-104); T2a=83.5(73-98); 
T2j=B5(72-93). 
Fragment 1+2 (v.n.: <0.45 umolft): T1a=3.1675(0.61-4.33); Tlj=3.7125(0.665-5.48); 
T2a=0.7725(0.35-1.69); T2j=l.31(0.275-1.815). 
Tissue plasminogen activator (v.n.: 4.1+~..4 ng/ml): Tla=32.75(l 1.95-56); Tlj=50.5(16.6- 
75.5); T2a=22.I 5(14.2-30); T2j=30(15.7-37.1). 
Conclusions: Differences between atrial and jugular samples in PAI-1, T A T  and F 1 +2 
suggest that activation of the coagulation cascade occurs immediately after severe head 
trauma and takes place at the cerebral level. Twelve hours later a substantial tendency to 
normalization occurs 

INDOBUFt~ VERSt.IS HEPARIN ~ &N'nTHROMBOEMBOUC PROPHYLAXIS IN HIP AND KNEE 
I~IOSTHETICS SURGERY IN HAEMODILUTED PATII~71"S 

B. Bomhio M. Montebugnoli, F. Cataldi, G. Gargioni, K Pignotti* 
IRCCS ~ Orthopaedic Institute Bologna Italy 
1st Anaesthesiology and Intensive Care Unit (Consultant GC.Caroli) * Statistics analysis 

The inddence dpontolx'rative thmmhi~e and haumord~gic complieatiom were assessed in padents 
treated with indobefen, heparin calcine CAeCa), low mollecolar weight heparin (LMWH) (F.nosheparin) 
and undergoing hemodiludun, blood predeposhing, intra mad postoperative blood saving. ]'he 
indolmfon tempota~.Norks platelet aggregation through ,,elective inhibition of the cyclatygenasis and 
thus atacbldonicadd(1).Tbe n'mimum effect occurs after 3 hours from the fast administration and is 
still present after 24 hours. 

~ -  979 patients, mean age 62---11 yrs., weight 68---10 Kg were studied. 321 
(32.8%) were male and 658 (67.2%) female. 858 onderwent 713 hip prosthesis (7 previously plate and 
screw removal) 145 hip revim'un (10 stem, 33 cop and 102 stem + cop), 121 tutal knee prosthesis, in 
the 1st Anaesthesidogy DepL from 14-1992 to 30-6-1994. As for antithromboembolic ptephylam, apart 
from hemodihitiun 668 pts were with treated indobufen 0ndo), 199 with heparin ealdum CAeCa) and 
112 with low mo!lecular weight hepam (LWr,91). As the slightest clinical and/or imtmmental suspidon 
of deep vein thrombosis (DV'I') or polmonary umbolism(PE), a phlebogram or sdndgram were 
respectively carried out. 

- The inddence of homologom transhisiom was significandy lower (p=0.000l) in the padeats 
treated with indobufen (4.256) compared 7.'ith HeCa (14.5%). The con~gency table shows statistical 
signifleance for the use of HeCa in patients with vein deficiency in the lower limbs, past DVr and/or PE, 
coronary heart disease (CDh'), while there is no correlation for renal, cardiac or liver defidency, obesity, 
systemic hypertemion, atrhythmy, diabetes, chronic bronchitis and rheumatoid arthritis. By comparing 
the postoperative cumplications with the risk factors, there ks a highly significant correlation (p=0.000l) 
between CDH and thrombotic and humord~agic complieatiom (PE, death, he~atoma, die use of 
hum_ologous blood). Thee data show that hep~in, preferred in patients with C'DH, roost likely for 
leagal-tuedical reasons, did not have the de~'ed effect. 

Conclusions - The stastisfical aar~ais shows ~nifieanfly different efflea~ (pro0.0001) between the 
therapies (see table): it can be seen that in patients undergoing autotramfusiun and hemedihidon, 
indobufen produo~ a lower incidence of haemotrhagic complieatiens compared to HeCa and LMWH and 
is more effective in the prevention d ~ c  complications at clinical e~idence. The duration of 
i~toperadve hospital stay is signi~cantlylonger for patients transfused with homologous red ceils and 
treated with HeC,7.a (13.7-+1.4 days) and LMWH (13.5+-1A days) compared with Indo(ll.8_+1A days). 

No Compl Haemat DVT DVT+ Myoc Other Exitus 
P=O.OOOl PE Isehem compl 

n d o 94.3% 3.3% 0.6% 0.90 02% 0.6% 0.3% 
H e C a 83.5% 11% 4% 0.5% 0.5% 0 0.5% 
L M W H 85.7% 5.4" 5.4% 0.9% 0.9~ 0.9% 0.9% 

References: 1) Pagliani EM. Preliminary human pharmacology studies on inhibition of pistelets 
aggregation by indobofen. Haemat. 1981;66:160 
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MONITORING POSTOPERATIVE BLOOD LOSS IN HiP AND KNEE REVISION PROSTHESIS 

B. Bor~hi, U. Righi, M. Graala, MA. Feoli, E. Pignotti*. 
iRCCS Rizanli Oahopaedic Institute Bulogna Italy 
Ist Service of Anesthesia and intensive Care Unit (Consultant GC.Carnli) * Statistics analyst 

One of the main causes for postoperative complications in major orthopaedic surgery is postopemtive 
bleeding with local effects in the operation site (hematomata, pain and delayed mobilization) and/or 
systemic and subsequent cardiodrculamry repercussions that are sometimes severe. The aim of this 
study is to assess the possibility to apply a new system of monitoring, control and saving postopemtive 
blood loss from the drainage. The BT797 Recovery Dideco (MArandola, Modena- Italy) ~ used since it 
is the only apparatus capable of doing this. The apparatus consists of a pressure transducer, adjustable 
from -100 a +50 mmHg, which activates a peristaltic pump connected m drainage robes. The BT797 
Recovery display shows hourly bleeding in the first 8 hours, total bleeding, time passed since the start of 
monito~g and subsequent salvage and the aspimtioo pressure on the drainage robes; the latter is 
inserted at -10 mmHg and then modified according to bleeding/minute, g BT797 Recovery also has an 
alarm that sounds automatically if.' blood loss is more than 300 ml/hour; air is in the circuit; the batteries 
are running low. 
Materials and Methods: 191 pts were studied (53 m and 138 ~), aged 63.5-+11.lyears, basal 
hemoglobin 13.1- + 13(range 7.8-16.6)g/all, treated from 1st January, 1992 to Mst December, 1994 in 
the 1st Service of Anesthesia and intensive Care unit of our hospital. The patients underwent the 
following surgical treatment: total hip revision (132pts), cup revision (~ipts), stem revision (13 pts), 
total knee revision (2 pts). The average dumtion of the operations was 173-+58 min. Intranpemtive 
monitoring and blood salvage was applied to all patients. Genera! anesthesia was used on 57 pts. and 
integrated (epidural analgesia + light general) on the remaining t34. Anttthromboembolic prophylaxis 
consisted of external pressure bandage, isovolemic hemodilution with iodobufen in 131(68.6%)pts., 
calalc heparin in 35(18.3%)pts., low molecular weight heparin in 25(13.1%)pts.; 1 pt did not give a 
predepoalt of blood, 4 gave 1 unit, 45 pts 2 units, 110 pts 2 units, 31 pts 4 units. The data obtained was 
statistically analysed using contingency tables and ANOVA. 
Results: Average intmop salvage was 420-+345 ml, average postop salvage was 420-+265 mI the average 
intra+postop 909+-460 ml. Average postop loss was 677-+359 ml. The global incidence of postop 
complications was: h~natomata 5.2%, DVT 1.1%, pulmonary thromboembolism 1,196, myocardiac 
ischemia 0.5%, acute myocardic infarction 0.5%, respiratory deflciecy 2.6%, arrhythmia 2%, cystitis 0.5% 
there were nn complications in 86.4% of pts. Postop bleeding over 300 ml in under 60 minutes (with 
bleeding alarm activation) occurred in 30 pts (15.7%). This sta~tically correlates only with the type of 
operation performed (more frequently in total hip revision p=0.034) and with a significant decrease 
(p~0.003) in the pruthrombic activity detected about 8 hours after the operation. This bleeding, also 
made the alarm sound, calling the attention of staff who could act accordingly, by making the drainage 
pressure positive and incre~sthg the tension of the external pressure bandage. 
Conclusions Postop monitoring, control and blood loss salvage combined with predepoalting and 
intmop salvage has enabled allogenic transfusions in 16% of cases to be avoided in operations with high 
postop blood loss like hip or knee revision. The usefulness of the system can be seen by the fact that in 
the 30 patients with so much bleeding to set off the alarm, there was no significant difference in the 
incidence of allotransfusions and complications. 
References 
1)Borghi B., Bassi A., de Simone N., Laguardia AM., Fonnaro G. Autotrmsfualoo: 15 Fears expeneoce at 
Rizzoli Institute The Int J Artif Organs 1993;16 S-5:241-246. Ed. Wichting Milano- New York 

COAGULATION DISORDERS IN INTRACRANIAL HAEMORRHAGE 

Wencel K, Wencel T, Byaczydska-Herman A 
D e ~ a n d  Clinic of Anaesthesiology and Intesive 
Care 
Departmeni and Clinic of Neuresurgery 
Silesian Universiiy School of Medicine,Katowice,Ho• 

An injury of the brain may result in various disorders 
of hemostasis caused by the release of • 
into the circulation through a damaged blood-brain bar 
tier. Disseminated intravascular coagulation(DIC) is one 
of these disorders. It is a freguent but relatively rare 
ly diagnosed complication of subaraohnoidal haemorrhage. 
The aim of this study was to evaluate some parameters 

of both blood coagulation and fibrynolisis in patients 
with SAH.In addition one wanted to find out wh~ther po- 
tential changes correlated with the pa• condition 
in the acute phase of SAH and whether they influenced 
the course of this disease. 
60 patients with SAH were studied. In 17 of them SAH 

was due to closed eraniocerebral injury and in the rema 
ining 43 resulted from vascular malformation. 
The following parameters were evaluated:the prothrom- 

bine time,the activated partial thromboplastin time, 
the thrombine time,level of factor V,fibrinogen degrada 
tion products and fibrin monomers. 
The results let us show the presence of OIC in 3 patien- 

ts with closed craniocerebral injury and in 14 with vas. 
cular malformation despite the lack of clinical symptoms 
The tests in 5 posttraumatic patients and in 6 patients 
from second group showed incomplete DIC.On admission 
patients with such changes in measured parameters were 
in poor condition.The course of the disease and the effe 
cts of treatment were also worse in these patients. 
The results showed ihal in patients with SAH complex 

disorders of both coagulation and fibrynolisis occur, 
and they depend on clinical condition of the patient. 
They also influence the course of the disease. 

D I S S E M I N A T E D  1NTRAVASCULAR C O A G U L A T I O N  IN 
C R I T I C A L L Y  ILL  O B S T E T R I C A L  PATIENTS.  An analysis o f  
40 patients. 
P.F. Dequin, E. Biyick, A. Legras,  D. Perrotin. 
MICU,  Bretonneau Hospital, 37044 Tours Cedex, France. 

Introduction : Severe hemorrhagic disorders, preeelampsia and other 
critical ilnesses in obstetric patients (O.P.) are often associated with 
disseminated intravascular coagulation (D.I.C.). However  there are 
limited data  on D.I.C. in O.P. requiring critical care. 
Objective : To examine 1) the course and the outcome o f  severe 
D.I.C. in O.P. 2) the change o f  biological parameters under 
treatment. 
Methods : Charts o f  all patients admitted with D.I.C. over a ten year  
period (85-94) were reviewed. Diagnosis o f  DIC was based on the 
association o f  fibrinogen < 2 g/1 - platelets <150 109/1 - FPD > 40 
~tg/ml in the 24 hours o f  the admission. 

Results : 40 patients - mean age 29+6 y - SAPS 8+_5 - gestanional 
age 35_+5weeks - the two first conditions associated with D.I.C. 
were placenta l  abruption (35 %) and preeclampsia or  eclampsia 
(22,5 %). Bleeding episode was present in 22 pts (55 %) and 
surgical treatment has always been necessary. 26 pts (65 %) were 

given packed red ceils (12+10 u) and fresh frozen plasma (9+8 u). 6 
patients were given platelets packs. Heparin was never 
administered. 6 pts required mechanical ventilation and two patients 
hemodialysis. All the 40 patients survived. 
Correction o f  prothrombin t ime (P.T.) and fibrinogen (F) was quick 

(P.T. at T24 h 6 9 ~ 2  % - F at T36 h 2,60+1,5 g/I). But platelets 

count remained low (plat. at T48 h 80 +42109/1) - no difference was 
observed in patients who received platelets. 
Conclusion : Prognosis o f  critically ill O.P. is good. Blood loss is 
the main complication. Correction o f  hypovolemia and anemia with 
concomitant surgical treatment are essential. The administration o f  
coagulation factors or  platelets is still under discussion. 

EFFECTS OF ANTITHROMBIN III AND A PROTEASE INHIBITOR, 
GABEXATE MESILATE, IN DISSEMINATED INTRAVASCULAR 
COAGULATION 

T. Nishiyama MD, PhD, K. Hanaoka MD, PhD 
Dept. of Anesthesiology, The University of Tokyo, 
Faculty of Medicine, Tokyo, Japan 

Objectives: To evaluate the effects of antithrombin III 

I AT-III) and a protease inhibitor, gabexate mesilate 
FOY), on the coagulation and fibrinolysis in dissemi- 

nated intravascular coagulation (DIC). 
Methods: After the approval of our institution and 

consent from patient's family, 40 patients with 
a DIC score (1988, Japan) more than 5 points (DIC or 
having a risk for DIC) entered this study. They were 
randomly divided into two groups, FOY (i-2 mg/kg/h for 7 
days or more) treated group and no FOY group, each of 20 
patients. Platelet count (Plt), fibrinogen (FEn), AT-III 
fibrin degradation product (FDP), D-dimer (DO), fibrin 
monomer (FM), thrombin-antithrombin complex (TAT), 
plasmin-plasmin inhibitor complex (PIC), and prothrombin 
time ratio (PTR) were measured before the start of 
treatment (at admission) and I, 3, 5 and 7 days after 
the admission. AT-III at 1500 units for 3 days was 
administered if the AT-III at admission was less than 
70%. Finally the patients were divided into four groups: 
Group A, FOY (+) and the AT-III ~ 70%; Group B, FOY (+) 
and the AT-III < 70%" Group C, FOY (-) and the AT-III 
70%; Group D, FOY (~) anffthe AT-III <70%, each of 7 
patients, to match the patients for backsrounds. All 
parameters, DIC score and survival rate In a month 
following treatment were compared among the four groups. 
Results: The AT-III and Plt from day 3 to 7 were 
significantly higher in Groups A and C than in Groups B 
and D. The FDP, DD, TAT, and PIC after treatment 
decreased significantly from the baselines in Groups A 
and C but not in Groups B and D. The Fgn and FM were 
not significantly different among the four groups. The 
PTR decreased in Groups C and D but increased in Group 
B. The DIC score decreased significantly in Groups A 
and C than in Groups B and D. Survival rates were 57%, 
43%, 71% and 57% in Groups A, B, C and D, respectively, 
although not significantly different. 
Conclusions: In patients with DIC or a risk for DIC, FOY 
had no expected effects but AT-III had suppressive 
effects on the coagulation and fibrinolysis mechanisms. 



B L O O D  C A R B O X Y H E M O G L O B I N  D E T E R M I N A T I O N :  
A P R O G N O S T I C  F A C T O R  ? 

P. REPER, P. VAN LAECKE, D. YSEBAERT, L. DUINSLAEGER, 
D. VANDENEN, A. VANDERKELEN 

Carbon monoxyde  in tox icat ion is a classical compl icat ion of 
inhalat ion injury. 
Carbon monoxyda  is also physiological ly  produced dur ing the 
heme metabol ism: heme is conversed to bi] irubin by the 
hemeoxygenase  which is an intracellular stress protein.  

20  ICU pat ients (pts) were studied prospect ive ly  for  
APACHE II score and carboxyhemng lob in  (HbCO) arterial level to 
assess if HbCO level could be correlated w i th  the sever i ty  of  the 
pts. 

APACHE II score and HbCO were determined w i th  o ther  ICU 
parameters (T ~ Heart  rate . . . . .  ) once a day dur ing the ICU Stay. 
Stat ist ical analysis was per formed by Mann Whi tney  test  
(p<O.O51. 

We observed a s igni f icant  higher HbCO level and WBCcount  
be tween pts w i th  APACHE II score > 1 2  
(1 .88  -+ 0 . 0 7  % - 1 3 5 2 4  _+ 3 4 5 2 / r a m 3 )  and pts w i th  APACHE II 
score < 1 2  (1 .42  _+ 0 . 0 4  % -  1 0 4 8 5  -- 2 8 7 3 / m m 3 ) .  

This observat ion  suggests that  HbCO levels could be related w i th  
the sever i ty  of illness of ICU pts. 
Fur ther  studies are necessary to conf i rm this relat ion and to 
evaluate the clinical impl icat ions. 

Crit.  Care Dept - Royal Mil. Hospital,  Brussels Belgium 

A BREAKTHROUGH IN TRACHEOTOMY TECHNIQUES: 
TRANSLARYNGEAL TRACHEOTOMY 
Fantoni A., Ripamonti D. 
Dept. of Anaesthesia and Intensive Care, San Carlo Hospital, Milan, Italy 

Objective: To evaluate a new technique of non-surgical tracheotomy. 
Patients: 55 adults, mean age 54 years and 11 children, mean age 18 months 
(2 me.-5 yrs). 
Method: Through a needle inserted in the trachea, a guide wire is retmgradely 
pushed out of the mouth and attached to a special device formed by a flexible 
plastic cone with pointed metal tip joined to an armoured tracheal cannula. This 
device is then pulled back through the oral cavity, larynx and trachea, and 
outwards across the neck wall by applying traction on the wire with one hand and 
counterpressure on the neck wall with the fingers of the operator's other hand. 
When the cone and 2/3 of the eannula have emerged, the cannula is cut off from 
the cone, straightened perpendicular to the skin, rotated and advanced caudally to 
its final position. 
Results: Endoscopic control facilitates and improves the safety of all manoeuvres. 
The pointed cone easily pierces the tissues, and the cannula is extracted without 
difficulty since it has the same outer diameter as the cone. Tissue adherence 
around the cannula is absolute thus preventing local inflammation. The time in 
apnea required for dilation and cannula placement does not exceed 60 see., and it 
is well tolerated because within safety limits in patients hyperventilated with 
oxygen. Only one case of bleeding occured in a patient on dialysis with severe 
coagulopathy. Autoptic findings in subjects who died due to progression of 
primary disease showed a very regular stoma with an almost complete lack of 
hematic and flogistie infiltration in recent tracheotomies. 
.Conclusions: Translaryngeal tracheotomy (TLT), by virtue of its greater inherent 
safety and lower tissue trauma than percutaneous techniques, can also be carded 
out in infants and children, a severe test bench for any tracbeotomy technique. 
Further specific indications are recently stemotomized patients, since TLT is 
associated with a low rate of infection, and short term tracheotomies after 
laryngeal surgery, to prevent obstructive complications. 
References: 
Fantoni A., Translaryngeal tracheotomy, APICE, Ed. Gullo, Trieste, 1993, 460. 
Fantoui A., Ripamenti D., Favero A. Translaryngeal tracheotomy in children, 
Annual International Meeting of ESPIC, Lyon, 1994; abstract N ~ 27. 
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INHALED NITRIC OXIDE (NO) IN PULMONARY EMBOLfSM IN A H(PQXIC 
CANINE MODEL. 

Aldecoa. MD: J Castafieda, MD; J Blanca, Me, Dept of Surgery, Anesthesia & 
Critical Care. Faculty of Medicine. Valladolid. Spain. 

BACKGROUND: Inhalation of NO has been shown to reverse hypoxic pulmonary 
vasoconstriction 1, to reduce pulmonary pressure in pulmonary hypertension of 
different origin and to improve gas exchange. In putmoflary embolism, pulmonary 
hypertension is caused by mechanical vascutar obstruction and by reactive 
vasoconstriction. The effects of inhaled NO in putmonary embofism has been partiatly 
studied' The purpose of this study was to investigate and determine the effects of 
NO inhalation on pulmonary hemodinamica and gas exchange in a hypoxic canine 
model of pulmonary embolism. 
METHODS: Two groups of adult mongrel dogs were studied: group 1 (control} 5 
dogs and group 2 (NO inhaled) 6 dogs. Both groups were anestesized with tiopental, 
mechanically normoventilated with an hypoxJc mixture of 02 and N~ (F[Q2 0,16) and 
instrumented (Swang-Ganz catheter, femoral artery catheter) Pulmonary embolism 
(PE) was induced by Fisher's method s. NO inhalation (80 ppm) in group 2 was 
started 15 rain. pdor to PE and kept constant throughout the experiment. NO inhaled 
concentration was analyzecf by chemiluminiscence technique. Pulmonary artery 
pressure (PAP), central venous pressure and sistemic arterial pressure were 
continuosly recorded. Cardiac output, artedat PO~ (Pan2) and mixed venous PO~ 
were measured in both groups under hypo)dr conditions, before PE and 5, 15, 30 
and 45 rain. after PE. Pulmonary vascular resistance (PVR) and gas exchange 
(PaO21FiO:~ ratio), were calculate using standard formulas. Data were process and 
analyzed with non pararnetdc test, and reported as mean - SO and statistical 
significance was considered if p < 0,05. 
RESULTS: NO produced an increase in arterial oxigenation (PaO2/FiO~ ratio) and 
reduced PAP before PE induction in group 2. After PE we found no significant 
difference with .respect to the time eour.se of PAP, PVR and gas exchange between 
beth groups throughout the experiment. 

8~fore Hipo~a 5 rain 15 rain 30 rain 45 mln 

G 1PAP 161• 188• ,50.7 t 81 44 l t l l  9 3tt 5:tl 1 8 320t78 

G 2PAP 138~t 21 142• 422•  320z45 273•163 255x55 
�9 p" O 05 

CONCLUSION: Our data suggest taht, in pulmonary embolism induced by Fisher's 
method, NO inhaled not modify neither pulmonary hemedinamics nor oxigenation 
Agree ethtes authors, inhaled NO i~provas hipoxta-induced purmonary hypertension. 
probably, the severe mechanical obstruction produced in pulmonary embolism 
masked the small effects of NO inhaled. 
REFERENCES:l,- Circulation 1991; 83:2038-47 2.- J. Appl. PhysioL 1993; 74: 
1287-92 .3.- Anesthesiology 1994; 80:1254-67. 4.- Anesthesiology 1994. V81, N ~ 
3A. A641.5.- Anesthesiology 1981 ; 54:204-9. 

AUTOMATIC ADMINISTRATION SYSTEM FOR LOW DOSE CARBON 
MONOXIDE IN THE MEASUREMENT OF CIRCULATING BLOOD 
VOLUME. 

J. Dingle,/FRCA, N. Willis M. So. FIMLS, M. Smithies MRCP. 
Department of  Anaesthetics and Intensive Care Medicine, University Hospital 
of Wales, Cardiff, Wales, UK. 

Obiectives: Blood volume measurement would be useful in critically ill 
patient management if it were easy to perform. This is not the ease and 
current methods are based on radiolabelled red cell dilution. Inhalation and 
uptake of  a known mass of  carbon monoxide (CO) gas and measurement of  
earboxyhaemoglobin increase can give results accurate enough for clinical use. 
This requires a rebreathing system providing oxygenation and carbon dioxide 
removal, yet complete retention of all carbon monoxide administer&l, and so 
most authors hand ventilate with a bag and Waters soda-lime canister, adding 
oxygen as necessary. We aim to popularise this method by; i)Design of  an 
automatic CO administration system driven by the ITU ventilator and 
ii)Writing of  software for a portable computer to perform all necessary 
calculations�9 

Method: We show the computer is use estimating the CO dose required and 
later estimating the blood volume. We also show the new gas administration 
system. This is a fully closed circle attached to a "bag in bottle", driven by the 
ventilator. The novel feature is the mechanism by winch driving gas (set to 
100% 02) spills automatically into the circle, balancing O5 uptake by the 
patient, yet allowing no CO loss. 

Conclusions: This equipment is easy to use, reduces human error and allows 
optimum ventilator settings to remain. The operator merely administers the 
volume of CO determined by the computer and takes blood on two occasions. 
Carboxyhaemoglobin measurement is easy to perform, thus there is a cost 
saving also. With our modifications use of  this technique may potentially 
become more widespread, 

The video demonstrates the method in use in our ITU. 
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POSTINTUBATION LARYNGOTRACHEAL STENOSIS, 
SURVEY AND THERAPEUTICS OF 40 CASES. 

L.Rodrigues Filho, F.Oon@alves, H.Martins, 
P.Almeida, M.Varandas, F.Silva, T.Cardoso, 
M.E.Soares. Department of Anaesthesia) 
Hospital de Santa Maria, Lisbon, PORTUGAL 

Objective: To evaluete the effectiveness of 
new treatments for postintubation laryngo- 
tracheal stenosis(PILTS). 
Methods: Survey and therapeutics retrospec- 
tive analysis of patients with PILTS, from 
January 1990 to December 1994. 
Results: We have studied 40 patients, 24 men 
and 16 women, age 9 - 78 years. 
- 10 (25%) underwent conventional surgical 
therapeutics. 9" (90%) with resection of 
tracheal stenosis with end-to-end anasto- 
mosis(RTS). I (10%) With broncoscopic 
dilatation. One patient died and the others 
still have stable patency(SP) without con- 
tinued treatment. 
- 29 (72,5%) have received endoscopic laser 
ablation with or without calibration tubes. 
17 of them (58,6%) are receiving continued 
endotracheal treatment until now. 12 (41,4%) 
have SP wihout continued treatment. 
- I (2,5%) endoscopic laser therapeutic case 
turned to RTS and is having SP. 
Conclusion: Conventional surgical aproach 
has been progressively replaced in our Hos- 
pital by endoscopic laser ablation and 
silicone calibration tubes. This study 
suggests that these technics are effective 
and could be the elective treatment for 
iatrogenic stenosis. 

NITRIC OXIDE ATTENUATES PLATELET TRAPPING IN HEPARIN 
BONDED HOLLOW FIBER MEMBRANE OXYGENATORS 

D.Keh MD I.Kiirer, M.Gerlach MD, T.Keruer MD, S.Seiler MD, H.Gerlach MD 
Clinic of Anesthesiology and Intensive Care Medicine. Virchow Clinic. Humboldt 
University of Berlin, Berlin-Germany 

Obiectives: Hemorrhagic disorders due to thrombocytopenia and thrombocyio- 
pathia remain one of the most serious complications during long-term extracorpo- 
real membrane oxygenation (ECMO) in patients with severe acute respiratory 
distress ~ d r o m e  (ARDS). In the presented study, nitric oxide (NO), kwown as a 
potent endogenous platelet antiadhesive, disaggregating and antiaggregating 
compound, was evaluated for its possible antagonistic effect on platelet trapping 
when added to the gas compartment of membrane oxygenators (MO). 
Meti~ods: Two parallel separated extracorporeal circuits, consisting of heparin 
bonded hollow fiber oxygenators (Minimax, Medtronic, Carmeda Eioactive Sur- 
face), tubing systems, low pressure reservoirs, and roller pumps were prepared. 
For each measurement, a pair of circuits was simultaneously filled blood from the 
same volunteer. Low-heparinized fresh warm blood was obtained from four 
healthy volunteers, who had no drugs for at least two weeks. The gas inlets of 
both oxygenators received dry gas (21% oxxygen, 5 % carbon dioxide, 84 % ni- 
trogen); gaseous NO (20ppm) was added to the gas of one of the oxygenators 
(NO-MO), whereas the other one (MO) was used as control. After 270 minutes 
NO gas was switched off, so that the NO-MO received no more NO, and NO was 
added to the gas inlet of the membrane, which had no NO before_ To assure iu- 
tracircnit volume stability, drawn blood for measurements was replaced with 
saline, and platelet counts were corrected for dilution by hemoglobin values. The 
mean of four platelet counts (Coulter Counter) of each timepoint (start, 30, 90, 
150, 210, 270, 330, 390, and 450 minutes) was used for statistical analysis 
(paired sample t-test). 
Results: In the NO-MO platelets remained at 96 + 3,2 % (percentage of base- 
line value, mean -+ SD) until 270 min. In contrast, platelets of the MO continu- 
ously decreased after start and were significantly lower after 150 minutes ( 96,4 
�9 + 3 , 5 %  vs90_+3 ,1%(p<0 .05 ) ;210min .  9 5 , 9 - + 4 , 5 % v s 8 4 , 5 _ + 2 , 2 % ( p <  
0.05); 270 min. 82,7 _+ 2,5 % ( p < 0.05). After switching of NO gas to the MO, 
further decrease of plateleta was stopped and platelets remained at 81,4 +_ 4,5 % 
until termination of circulation. Platelets of the former NO-MO decreased slightly 
after cessation of NO gas to 92,6 _+ 5,4 %.  
Conclusions: These data indicate that gaseous NO significantly attenuates platelet 
trapping in hollow fiber oxygenators, when added to the gas compartment. This 
might be a new therapeutical approach for membrane oxygenator induced 
thrombocytopenia during long-term ECMD. 

MODULATION OF PLATELET CELL SURFACE ACTIVATION MARKERS 
BY NITRIC OXIDE 

D.Keh MI)_, M.Gerlach MD, I.Kiirer, TKerner MD, S.Seiler MD, H.Gerlach MD 
Clinic of Anesthesiology and Intensive Care Medicine, Virchow Clinic, 
Humboldt University of Berlin, Berlin-Germany 

Objectives: Nitric oxide (NO) plays a pivotal role in regulation of vascular he- 
mostasis. Several studies elucidated the antiadhesive, antiaggregating, and disag- 
gregating properties of endothelially synthesized NO to platelets. Additionally, 
agonist-induced NO production in platelets by the L-arginine-NO pathway was 
found as a negative feedback mechanism after platelet activation. Although NO- 
platelet interactions were intensively studied by several investigators, no data 
exist, about changes in platelet surface molecule expression in NO-modulated 
platelets measured by flow cytometry using monoclonal antibodies (MoAbs). 
Methods: P-selectin (alpha-granule-membrane protein, GMP-140, CD62P) and 
glycoproteiu 53 (GP53, lysosomal protein, CD63) are expressed only after 
platelet activation and degranulation. Activation was quantified in thrombin (0.4 
U/ml) and ADP (0.1 raM) stimulated platelet rich plasma samples (PRP). Blood 
was obtained from healthy volunteers (n=7), who had no drugs for at least 14 
days. For evahiation of NO-modulated activation, the spontaneously NO- 
releasing compound SIN-I (0.1 mM) (3-morpholino-syndonimin-hydrochlorid) 
was added in parallel prepared samples prior to the addition of agonist. Platelet 
surface molecule expression was evaluated with MoAbs directed against CD41a 
(GPIlblIIa, fibrinogen-receptor, phycoerythrin(PE)-conjugated), CD62P (FITC- 
conjugated), and CD63 (FITC). Only CD41a-positive signals were gated in side- 
angled light scatter, and assayed for activation marker expression (defined as 
percent of gated population). 
Results: Basal P-selectin expression was 1.6 + 0.7 %, and increased to 75.2 _+ 
12.2 % after thrembin-activation, and to 26.7 + 5.3 % in ADP-stimulated 
samples. Addition of SIN-1 attenuated P-selectin expression to 34.0 -4- 193 % in 
thrombin (p<.001, two-tailed paired t-test), and 5.2 + 2.2 % (p<.001) in ADP- 
activated platelets. Basal GP53 expression was 1.7 _+ 0.5 % and increased to 63 
.0 + 6.4 % in thrombin, and to 7.7 _+ 3.4 % in ADP-stimulated samples. With 
SIN-l, GP53 expression decreased to 346 _+ 10.4 % (p<.001) in thrombin, and 
3.0 5:1.4 (p .001) in ADP-stimulated samples. 
Conclusions: These data implicate, that NO leads to a significantly reduced 
activation of surface molecule expression in thrombin and ADP-stimulated 
platelets. In addition, flow cytometry might be a useful tool for studying modula- 
tion of platelet activation by NO or NO-releasing compounds. 

ACUTE RESPIRATORY FAILURE DUE TO CADMIUM INHALATION 

M.A. Fern~iudez, J. Serra, P. Sanz*, M_ Palomar, L. Campos, F.J. Latorre. 
Intensive Care Unit. Hospital General Universitari Vail d'Hebron. Chtedra de 
Toxicologia, Universitat de Barcelona. Barcelona. Spain. 

INTRODUCTION: Acute cadmium poisoning is very rare. On initial 
presentation may mimic metal-fume fever, but acute inhalation cadmium 
toxicity may produce fatal chemical pneumonitis. 

CASE REPORT: We present a case of acute fatal respiratory failure secondary 
to cadmium-fume irthalation. A 53 year old patient was trasferred from another 
hospital with acute respiratory failure presumably due to pneumonia. The last 
days before he had had commom cold symptoms. He had been cutting with a 
welder during one hour without any respiratory protective measure. Three 
hours after exposure he developed progressive dispnea and was admitted to 
hospital. With presumtive diagnosis of respiratory infection, antibiotics were 
begun, however be failed to improve. All microbiological studies were 
negative. Chest x-ray showed bilateral diffuse infiltrates. On seventh day he 
needed intubation and mechanical ventilation and on 10th he was admitted to 
our ICU. Antibiotics were stopped and new microbiological studies were 
performed including brochoalveolar lavage and virologic studies. All results 
were negative. He developed progressive hipoxemia and hipercapmia and 
finally, multiorganic disfunction syndrome. He died 19 days after exposure. 
The metal he had been working with was a 10% cadmium alleation. Blood 
cadmilam concentration 15 days after exposure was 0.34 mcg Cd/g Cr, and 
urine cadmium concentration was 16.9 mcg/L. On postmortem examination, 
tissue cadmium concentrations were: blood 175 ng/ml, liver 823 ng/g, kidney 
3571 ng/g and lung 1143 ng/g. These values confirm that cadmium was the 
cause of the fatal respiratory illness in this patient. 

CONCLUSION: This case evidences the considerable hazard of acute 
poisoning after inhalation of eadmium-fume and stresses the need of 
appropiated safety measures against metal-fume poisoning. 



TIME-COURSE OF LACTIC ACIDOSIS IN ACUTE CYANIDE 
POISONINGS TREATED WITH OXYGEN AND HIGH DOSES 

OF HYDROXOCOBALAMIN 

FJ Baud, M Imbert, E Vicaut, F Buneaux, A Astier, C Bismuth. 
R6animation Toxicologique - H6pital Fernand Widal. Universit6 
Paris 7. Service M6dical de la Brigade de Sapeurs Pompiers de 
Paris. Laboratoire de toxicologic - H6pital Henri Mondor. France. 

Aim : Lactic acidosis is considered the hallmark of cyanide 
poisonirig. However, the relationship between plasma lactate and 
blood cyanide levels has not been determined. The aim of this 
study was to determine the significance of plasma lactate 
concentration (PLC) during the course of cyanide poisonings. 
Methods : The patients were included according to the clinical 
suspicion of pure cyanide poisoning at the time of presentation. 
Fire victims were excluded. Serial blood samples were collected 
before and after intravenous hydroxocobalamin (HOCo). Blood 
cyanide concentration (BCC) was measured colorimetrically. PLC 
was measured enzymatically. 
Results : 8 patients were studied. On admission, PLC ranged from 
4.8 to 53 mmol/L, and BCC from 12.7 to 256 gmol/L. Mean 
systolic blood pressure was 80 • 56 mm Hg, mean arterial pH 
7.34 • 0.14, mean anion gap was 29.7 + 7.7 mmol/L and mean 
PaO 2 32.2 • 27.0 kPa. Three patients died. Before antidotal 
treatment, there was a significant correlation between PLC and 
arterial pH (p = 0.008), anion gap (p = 0.008) and BCC (p = 
0.016) but not with heart rate, PaO2, PaCO 2 and blood glucose, or 
blood pressure. During the whole course of the poisoning, a PLC 
_> 7 retool/1 was a sensitive and specific indicator of a blood 
cyanide concentration > 40 ~tmol/1. Sustained catecholamine 
administration reduces the correlation coefficient. 
Conclusion : Baseline measurement of PLC allows assessment of 
severity of acute cyanide poisoning. Thereafter, PLC may be used 
to assess the adequacy of antidotal treatment, more especially in 
patients not requiring sustained infusion of catecholamines. 
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CLINICAL SIGNIFICANCE OF PLASMA LACTATE 
CONCENTRATIONS IN A CASE OF CYANIDE POISONING 

F.J. Baud, E Bavoux, S. Borron. 
R6animation Toxicologique. H6pital Fernand Widal. Universit6 
Paris VII. 
Aim: the aim of this case report was [o study the correlation between 
the plasma lactate levels and several clinical, biological, and 
toxicological parameters serially measured during the course of a 
cyanide poisoning treated with a high dose of hydroxocobalamin. 
A 63-year-old male ingested potassium cyanide leading to cardiac 
arrest. CPR was performed prior to hospital arrival where the patient 
received 10 g hydroxocobalamin. SBP rapidly returned to normal 
allowing withdrawal of epinephrine. The patient remained comatose 
and died from brain injury 12 days after the ingestion. 
Methods Plasma lactate and blood cyanide levels were measured 
serially. Blood cyanide levels were measured using a colorimetric 
method.~ Plasma lactate levels were measured using an enzymatic 
method. For correlation Spearman rank correlation test was used. 
Results. Initial plasma lactate and blood cyanide levels were 53 
mmol/L and 256 gmol/L, respectively. There was no overall 
correlation between SBP and either blood cyanide or plasma lactate 
levels. Similarly, there was no overall correlation between arterial- 
venous oxygen saturation difference with either blood cyanide or 
plasma lactate levels. In contrast there was a strong correlation 
between blood cyanide and plasma lactate levels (R=0.976, 
P<0.0001). The time-course of the blood cyanide concentrations was 
described by a mono-exponentiai decay (R2=0.968) with a blood 
half-life of 1.14 h. Similarly, the time-course of plasma lactate levels 
was described by a mono-exponential decay (R2=0.986) with a 
blood half-life of 3.94 h. 
Discussion. In this case of acute human poisoning, SBP was a much 
poorer indicator of continuing cyanide effect both before and after 
antidotal treatment, than was lactate production. This suggests a 
potential clinical role for following serial plasma lactate levels as a 
marker of the evolution of cyanide toxicity. 

TOLERANCE OF HIGH DOSES OF HYDROXOCOBALAMIN 
(HOCo) IN FIRE VICTIMS 

FJ Baud, C Favier, F Richter, H Jttlien. 
R6animation Toxicologique, H6pital Fernand Widal, Universit6 
Paris VII. Service M6dical de la Brigade de Sapeurs Pompiers de 
Paris, D6partement d'Anesth6sie Rdanimation, H6pital St Roch, 
Nice. France 

Aim : Cyanide (CN) poisoning in fire victims is frequent and 
rapidly fatal. In a prospective study we tried to assess the clinical 
tolerance of a high dose of hydroxocobalamin (HOCo) administered 
at the scene of the fire in fire victims suspected of CN poisoning. 
Methods : 
Inclusion criteria : Soot in mouth or sputum ~ any degree of 
neurological impairment. Exclusion criteria : children, pregnant 
women, burns of total surface body area > 20 %, multiple trauma. 
Protocol desigrl following examination and the collection of a 
blood sample in dry heparin, a 5 g dose of HOCo (10 g in case of 
cardiovascular collapse) was administered intravenously over 15 
min. The systolic blood pressure was monitored before and after the 
administration of HOCo, and one hour later. 
Results : there were 28 females and 22 males. The mean blood CN 
concentration was 83 • 73 pmol/1. The mean blood carbon 
monoxide was 3.2• 2.1 mmol/1. Nineteen fire victims eventually 
died. Among the non-CN-intoxicated patients (blood CN < 40 
~mol/1), there was no significant change in arterial blood pressure. 
In the 33 CN-intoxicated patients (blood CN > 40 gmol/1) a 
significant increase in blood pressure was observed both 
immediately (p < 0.001) and 1 hour later (p < 0.001) after the 
admistration of HOCo. No allergic reactions were observed. 
Conclusions : In fire victims with cyanide poisoning, the 
administration of a high dose of hydroxocobalamin was associated 
with an improvement in systolic blood pressure. Hydroxocobalamin 
is well tolerated in fire victims without CN poisoning. 

IS THE ELECTROCARDIOGRAM USEFUL IN THE 
EVALUATION OF TRICYCLIC ANTIDEPRESSANT 
POISONING ? 
H.-M. Vonwiller MD, T.A. Cron MD, R. Ritz, MD 
Division ICU, Dept. of Internal Medicine, University Hospital, Basel, 
Switzerland 

Objectives: Tricyclic antidepressant (TCA) overdose can lead to serious 
complications including cardiac arrhythmias [ 1]. Because of the known 
risk of early deterioration and the implication for management, emer- 
gent evaluation is essential. We determined the diagnostic usefulness of 
the electrocardiogram (ECG) in TCA poisoning. 
Methods: Retrospective study of all patients with TCA intoxication 
(pos. ,toxicology screening in urine and/or pos. history) in a 800-bed- 
university hospital from 1989 through 1994. The severity was graded 
with mild= no symptoms or agitation; medium= disorientation, som- 
nolence, tachycardia, or convulsions; and sever~ coma, significant 
arrhythmias or death. We analysed the first ECG after admission with a 
special emphasis on QRS- and QTc-intervals and the terminal 40ms 
frontal plane QRS-vector (tQRS), which, was reported to lie typically 
between +130 and 270* [2]. 
Results: 35 patients met the inclusion criteria, 24 (69%) female, mean 
age 42 years (range 21-75). The first ECG was recorded 4.4 + 3.7 h 
(mean + SD) after ingestion of TCA. 

severity group mild n.=16 medium n=9 severe n=10 
HF (b/min) 92 + 20 88 _+ 19 118 + 32 
QRS (ms) 81 +8 88 + 12 131 • 
QTc (ms) 430 • 39 469 • 52 526 • 67 
tQRS (~ 176+114 89+106 220• 
dose TCA (m~)  798+310 915+453 5609• 

The best correlation with severity grade was found with QRS- and 
QTc-duration (p=0.0001), the TCA-dose (p=0.0003) and HF (p= 
0.027); tQRS did not correlate. 2 patients died (5.7%). 
Conclusion: QRS- and QTc-prolongation in the admission ECG, and 
the reported dose of ingested drugs are useful predictors for severity of 
poisoning due to tricyclic antidepressants. We did not find additional 
benefit in determining the terminal 40ms frontal plane QRS-vector. 

Lit.: [1]Framm~DAetal, JAMA 1987;257:521-26 
[2] Niema~m JT et al, Am J C~a'diot 1986; 57: t 154-59 
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ACUTE POISONING WITH AMPHETAMINES (MDEA) AND HEROIN: 
ANTAGONISTIC EFFECTS BETWEEN THE TWO DRUGS 

P.G. JORENS MD, L. HEYTENS MD, H.E.DEMEY MD,S. ANDRIES PhD, G.A. 
RICAURTE MD, S, P.J.C. SCHEPENS PhD, L. BOSSAERT MD 
Depart. of Intensive Care Med., Univ. Hosp. of Antwerp, and Toxicology Centre, 
Univ. of Antwerp, Belgium; Dep. of Neurology, Johns Hopkins Medical Inst., 
Baltimore, MD 2105, USA. 

Objectives: Since treatment of amphetamine poisoning is usually symptomatic and 
often associated with a fatal outcome, a search for specific drugs to help the 
amphetamine-intoxicated victim is sorely needed. 
Methods: We report a case of a suicidal ingestion of large amounts of the 
amphetamine-derivative 3,4-methylenedioxy-ethamphetamine (MDEA) and heroin 
(diacetylmorphine) and present the hypothesis that the two drugs produce opposing 
clinical effects. 
Results: A 25 year old caucasian male was admitted to the emergency ward 
because of acute-onset confusion. At presentation, he was agitated and showed 
increased muscular rigidity. He had taken 40 tablets of "Eve" (MDEA, approx. 4 g) 
and 12 g of "Smack" (heroin) by oral route approximately 2 h before admission. 
Because of rapidly progressive tachypnea and exhaustion, the patient was 
intubated and ventilated. The serum concentration of "Eve" on admission was 
1400 ng/ml (lethal range 950-2000 ng/ml). Trace amounts of cocaine and 
substantial amounts of heroin (115 ngtml; mean value in heroin-related deaths: 190 
ng/ml) were also found in the serum. The patient was successfully weaned from 
the ventilator by day 4 and recovered without persistent neurobehavioral 
disturbance. Despite high serum levels of both drugs, the patient did not present 
with the classic signs and symptoms normally seen during intoxication with these 
drugs. Amphetamines in general, and MDEA in particular, have opposite clinical 
effects to heroin or diacetylmorphine. None of these were however present in the 
case presented despite the high ingested doses and the serum levels in the lethal 
range. 
Conclusions: The fascinating fact that, apart from the respiratory depression, none 
of the clinical signs reported after massive overdose with these two drugs were 
present, might be attributed to the opposite pharmacological effects of MDEA and 
heroin. We believe that the patient unwittingly saved his own life by the oral co- 
ingestion of both MDEA and heroin. Our clinical data raise an interesting point 
about the pharmacological treatment of acute poisoning with amphetamine- 
derivatives. 

Intensive therapy of the intermittent porphyria (AIP) 

A. Butrov, M. Tsiattalos 

Introduction: The acute attack of AIP still carries a significant risk of mortal- 
ity of around 10 %. A succesful outcome depends on early diagnosis, remov- 
al of pricipitating factors and provision of intensive supportive therapy. 

Objectives: Twenty one patients (20 females, 1 male) with documented 
AIP were seen over a 10-year period in the University hospital. 1 patient 
was in clinical remission and 20 were with the acute attack of AIP, Among 
them 4 with respiratory paralysis were required artificial lung ventilation 
and 4 - assistant ventilation with PEEE 

Pathologic treatment during the attack was normosany, Adenil, andro- 
genes, glueosa, Riboxin parenteral and enteral nutrition via nasogastric 
tube. Symtomatic treatment - pethidine, propranoton, antibiotics, bronchos- 
copia. 

Methods: Intermittent phasmapheresis was performed on 15 patients. The 
following measurements were peformed: level of porphobilinogen (PBG) in 
the wire and delta-aminolevulinic acid in the blood. Hematological and rou- 
tine chemical evaluations, hepatic, hemodynamic and respiratory function. 

Results: After plasmapheresis the median PBG excretion (normal range 
1-2 mkg per/1 kgr creatinine) fill from 188 mkg on admission 140.8 mkg, 
then on 3-5 day raise to 193 mkg and then during treatment with normo- 
song and Prasmapheresis lowest level was 32.9 mgk. 

Fatalities occured in two females during attacks with proforma cerebral 
involvement and 13 patients attained clinical remission. 

Conclusion: After therapy with plasmapheresis normosong we found that 
there was consistently reduce the urinary excretion of PBG and shortening 
the duration of the acute attack. 



E F F E C T S  O F  P U L M O N A R Y  E M B O L I S M  O N  V A S C U L A R  
I M P E D A N C E  IN  D O G S  A N D  M I N I P I G S  

M. Maggior ini  M~D, S. Brimioul le  MD, D. De Carmiere MD, M. 
DelcroLx MD, R. Naeije MD 
Laboratory of Cardiovascular  and Respiratory Physiology,  Erasme 
Univers i ty  Hospital ,  B-1070 Brussels,  Be lg ium 

Objectives: Pigs has been reported to present  with a higher  pulmonary  
arterial pressure (Ppa) and stronger pu lmonary  vascular  react ivi ty than 
many  other species,  inc luding  man. A i m  of the present  s tudy was  to 
compare  p u l m o n a r y  vascu la r  i m p e d a n c e  (PVZ)  before  and after  
embolisation in weight-matched adult dogs  and minipigs.  
M e t h o d s :  W e  inves t iga t ed  P V Z  spect ra  in  6 anaes the t i zed  and 
ven t i l a ted  (FiO2 0.4) min ip igs  and 6 dogs.  After  basel ine  measure-  
ments the animals were embolised with autologous blood clots to reach 
a Ppa  above 35 mmHg.  
Results: F low (03 and Ppa matched P V Z  data (mean-+SEM) are shown 
in the table. [Zo = 0 Hz impedance (Z; {dyn.sec_em-5}); Zl = first harmonic Z; 
Zc = characteristic Z; Z1 phase = first harmonic phase a @ e  {radians}; Fmin = 
frequency of PVZ the first m{n~mam; *, f p at least < 0.05 between dog and 
minipig, and before v~. after embolisation respectively]. 
Variables Before embolisation After embolisation 

d o g  m i n i p i g  d o g  m i n i p i g  
Q (1.rain-I) 2.2+0.3 2.2+_0.1 2.2+_0.2 2.2-+0.2 
Ppa (mmHg)  15+1 24+1 40-+1 f 40-+1 f 
Zo 578+74 902+_66 * 1513+124 f 1520-2-_168 f 
Z1 85+11 139+21 * 153+9 f 210-+24 * f  
Zc 98_+11 117_+7 97+_6 171+13 * f  
Z1 phase -0.4_+0.1 -0.9_+0.1 * -0.9_+0,1 f -0.9-+0.1 
Fmin  (Hz) 2.3_+0.1 4:9_+0.6 * 7.4_-_+0.7 f 6.7-+-0.7 f 
Conclusions:  Higher  tow- and h igh-f requency impedance  at the same 
mean  f low and pressure  sugges t  inc reased  e las tance  and/or  wave  
ref lect ion in min ip igs  and contr ibute to the increase of  the hydraul ic  
load to the f ight  ventricle. 
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MASSIVE PULMONARY EMBOLISM AND PATENT FORAMEN 
OVALE: EFFECTIVENESS OF SELECTIVE rtPA THROMBOLYSIS 

M Dambrosio MD M. Conte MD, L. Memola MD*, A.M Leone MD, 
R Pagliarulo MD, F Bruno MD 

Depts. o f  Intensive Care Medicine and Cardiology* 
Universi ty  o f  Bari, ITALY. 

Case Report: A 53-yr-o]d woman affected by legs recurrent thmmbophlebitis, 
was admired in Medmine Department for tach.~pnea, chest pain, tachycardia 
and cyanosis. Before starting two-dimensional transesophageal 
echocardiography (TEE) to confirm the suspicion of pulmonary embolism, 
she suddenly had ventricular fibrillation. Resuscitation and defibrillation were 
readily performed. When sinus rhythm was reinstituted she was in superficial 
coma with preserved corneal and light reflexes: right hemiplegia, poor 
perfusion and h~posphygrma of the left arm. TEE showed dilation of rigth 
ventricle (RV), incomplete occlusion of pulmonary arter~ (PAl at it~ 
hifurcation, severe tigth-to-left shunt through a patent foramen ovate, 
paradoxical embolism with incomplete occlusion of left subclavian artery 
Mechanically ventilated with Vt=800 ml, RR=12/mm, FiO2=l, the patient 
had pH=7.28, PAO2=57 mmHg and PACO2=45.1 Systemic BP was 130/80 
mmHg and HR=80 b/min with low dose epinephrine (0.12 g/Kg/min) A 
thrombolytic infusion (rTPA: 100mg/2h) through a peripheral vein was 
started TEE imaging and clinical status 3 hours later were unmodified. A 
new rTPA infusion was performed through the pulmonary hole of a Swan- 
Ganz catheter with the tip close to the embolus. One hour later PA pressure 
decreased from 46/30 mmHg to 36/25 mmHg, ETCO2 increased from 26 to 
30 mmHg and SaO2 improved from 89% to 96% Three days later the 
parietal, spontaneously breathing and with normalized TEE scans of RV and 
PA, was transferred to Rehabilitation Service to perform physical therapy. 
Conclusions: Massive pulmonary embolism in a patient with patent foremen 
ovale, paradoxical embolism and refractory hypoxaemia was unaffected by 
systemic rTPA infusion, while intrapulmonary rTPA administration 
dramatically improved gas-exchange, hemodinamics and the general 
conditions of the patient. The presence of a large rigth-to-left _atrial shunt and 
the rapid rTPA metabolism could likely explain the effectiveness of its 
intrapulmonary administration in front of failure of systemic thrombolysis. 

NORADRENALINE AS A VERY USEFUL DRUG IN SHOCK DUE 
TO PULMONARY EMBOLISM. A CASE REPORT. 
S. Di Bartolomeo, A. De Monte, D. Petrel. F. Giordano. 

Dept. of Anaesthesia and I.C.U. 2nd - Udine - Italy. 

I n t r o d u c t i o n .  Cardiogenic shock during massive pulmonary embolism 
(blPE) is due to an acute increase of right ventricle (RV) afterload and 
possibly RV ischemia causing a failure of RV pump function. The 
rec~;mmended therapeutic strategies are: xoIume augmentation ~n ~rder m 
}ncrease RV pre-h~ad, adrenergic drugs to increase t 'ontracti l l ly and  maybe 
coronary perfusion, fibrinolytic drugs to delermine clot lysis. There have 
been several reports of noradrenaline (NA) as a useful drug in this setting 
for its sluing ~z, but also 1~, properties. 
Case repor t .An obese 75 },ears old woman was transferred to our ICU for 
tetanus. She was given the usual antibiotic and immunoglobuline therapy. 
l'wo thoracic epidural catheters were put in place at different levels and 
replenished with marcaine qid. A continous infusion of sedation (diazepam 
§ was started together with mechanical ventilation. Curarization 
~,as given occasionally. Fraxiparine 0.3/die was used for prophylaxis of 
thrombotic disease, On day 8th at 11.00 a.m. she started to be hypoxic (Sa02 
90%), tach3,tardic l1 l(I b/rain.), her blood pressure(RP) dropped frum 
norma~ values to 6r mm/hg, the central venous pressure (CVP) raised 
[rom lb to 27 mm/hg and the end tidal CO2 was 7mm/hg lower than one 
hour before. The physical examination of the chest revealed a clear bilateral 
ventilation and the chest X-ray was normal apart from an elevation of the 
:tiaphragm as compared to the previous. An E.C.G. showed sinus 
tachycardia, right bundle branch block and a possible inferior necrosis 
(which was already present on admission). A trans-thoracic echo- 
zardiography was performed which showed "an acute overload of the right 
centricle wilh remarkable dilatation. Tricuspidal regurgitation ++. 
Paradoxical movement of septum. Small left ventricle with normal wall 
kinetics". The cardiac enzymes were later shown to be normal. An acute 
massive pulmonary embolization was assumed m be present.. A bolus of 
streptokinase 750 x I(I 3 U. was given fonowed by a continous infusion . Two 
liters of colloids were also given in a sh~rt time, Two hours later the patient 
was still deeply hypotensive, hypoxemic and anurir(BP 54/32 mm/hg, CVs 
23 mm/hg, Spo2 90%) despite a cominnus infusion of dobutamine 20 
fag/kg/min and adrenaline 0.5 ~tg/kg/min. At this stage a bolus of 
aoradrenaline 20 ,g  was given followed by a cnntinous infusion of 0.05 
!*g/kg/min. An immediate improvement of the hemodynamics was noticed 
and one hour later the BP was 149/77 mmhg, the CVP 24 mm/hg, the SaO2 
100% and a brisk diuresis started. The hemodynamics kept stable and 
weaning from vasoactive drugs was achieved within two days. One month 
iater the patient was discharged home in good conditions.. 
Con c I u s io  n.NE administration may help to restore RV coronary flow and 
;~ump function during MPE. 

CLINICAL, ROENTGENOGRAPHIC AND ARTERIAL BLOOD GAS 
ANALYSIS IN PATIENTS WITH ACUTE PULMONARY 
1MROMBOEMBOLISM AS PRIMARY LUNG DISEASE MANIFESTATION 
T.Cvol~ D.Miladinovic, Z.Svabic-Dargenc, M.Solujic-Soronda, B.Djordjevic, 
DPesut, B.Mflenkovic 
Institute for Lung Diseases and TI3, 
Clinical Center of Serbia. Bdg*ade, Yugoslavia 

Aeute putmonary t~omboembo~sm [FfE) cou16 be mamfesLated with either 
respiratory or cardiovascular syndromes or both. the arm of the study was to 
establish leading respn'atory symptoms, frequency and form of the 
roendganographic (rig) changes as well as blood gas disturbance degree in acute 
PTE with dommam respiratory disease appearance. The study includes 
retrospeotive analysis of I 14 PTE patients (Pts), 63 males (average age 47,7 yrs) 
and .q females (average age 53,2 yrs). They were admitted at university, olinie" 
with suspection ofpleuropnlmonary disease, including PTE. Final diagnosis of 
PTE was based o~ evident risk factors in 94,7% of the eases (deep venous 
thrombosis, surgery, trauma, imobilisation, malignancy ere), acceptable clinical, 
rtg, sdntigraphic and laboratory findings, as well as deep veins examination by 
Dopple~-sonographie and radioisotopic -~enogmphy. Respiratory symptoms 
appeared in all cases: sudden pleural pain (79%), dyspnea (64%), hemoptysis 
(49%), cough (39%) with association of two or more symptoms in 93%. Chest x- 
rays findings were abnormal in 92% with diaphragmal elevation (74,2~ lung 
opaeilies (69,5%), atelectasis (48,5%), plemal effusion (35,2%), main pulmonary 
brancah asimetry (22,8~ oligemia (19%), heart shadow changes (10,4%) and 
pulmonary arteries "cut off' (6,6%). The association of two or more 
abnormalities was found in 92,1% while normal chest x-rot was found in 8~ of 
the cases. Hypoxemia with PaO2<10,4 kPa was found in 64,4% followed with 
hypocapnia and respiratory alealosis in 34,6% In 27,8% of the gas exchage 
analysis were within normal limits. Among cardiovascular symptoms short 
syn~cpa appeared in I0,5%, ECG changes-St Q3T3 type in "~1,6%. Results show 
high frequency of positive ~g findings in PTE Pts that is opposite to oppinion 
that chest x-ray in acute FIE is the most ofran normal. Leading symptoms are 
pleural pain and dyspnea, while hemoptysis were found in a half of the study 
group. Blood gas changes were present in two thirds of the cases. 
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BLOOD SAVING TECHNIQUE AND PREVENTION OF 
POSTOPERATIVE VENOUS T H R O M B O E M B O L I S M :  A 
CLINICAL STUDY. 
S.FAENZA,A.FAENZA,R.PICCIONI, C.UGUCCIONIand 
G.MARTINELLI. 
Dept.of  Surgery,Intensive care and Organ Transplantat ion 
-University of Bologna-Bologna-Italy 

Kakkar, in his classic work ,clearly demonstrated the efficiency of 
low doses of heparin in prevention of deep vein thrombosis (Lancet 
2:669,1971).After this first study the application of heparin 
prophylaxis became more and more diffused until to be considered a 
routine in many surgical departement.Actually application of blood 
saving technique induces postoperative hemodilution effect. In that 
condition prophylaxis routinely applied seems a nonsense and can 
be at risk for postoperative hemorrhage.  
Methods: To analize this problem we compared 100 patients arrived 
in our intensive care unit (I.C.U.) in.1980: (Group A) with 100 
arrived in 1994:(Group B).Every patient was operated for major 
abdominal surgery.In each one we considered the hemoglobin (Hb) 
value,hematocrit(Hct), and coagulation pattern (C.P.) at the arrive 
in I.C.U. and 24 hours later. The patients was also divided in those 
receiving heparin prophylaxis (I) from not treated patients (II) 
Results:The application of blood saving technique clearly appears 
from the Hb and Hct level wich have a mean value of 11,4 +/- 1,8 
(Hb) and 34 +/- 2 (Hct) in Group A while in Group B mean value 
are 9,7 4-/- 1,2 (Hb) and 29 +/- 2(Hct).Patients of  Group A (II) are 
the only one where a pathologycal C.P. with statistical significance 
has been demonstrated.In this Goup we got four cases of evidence 
of venous thrombosis and one of  pulmonary embolism.In patients 
of Group B(I) we encontered the incidence of two cases of severe 
hemorrhage despite the absence of statistical significance in 
C.P.modifications. 

Oxygen desaturation during broncho-alveolar lavage: role of oxygen satura- 
tion monitoring in prevention of acute respiratory insufficiency 

G. Galluccio, B. Valeri, S.Batzella, M.Di Lazzaro*, Servizio di Endoscopia 
Toracica, Ospedale Forlanini, Rome, Italy * Servizio die Anestesia a Rian- 
imazione, Osp. Forlanini 

The broncho-alveolar iavage is a diagnostic procedure employed in intersti- 
tial diseases of the lung. It requests the introduction through the working 
channel of a fiberoptic bronchoscope, after occlusion of a segmentary 
bronchus, of aliquots of saline solution at 37 C, subsequently gently reas- 
pired, in order to remove cells and proteins from ELF (Endoalveolar lining 
fluid), which is related to interstitial medium. Bronchoalveolar lavage indu- 
ces deep effects on pulmonary function: 

- Lowering of the alveolar surface of exchange; 
- Shunt effect, depending on the perfusion of non-ventilated districts; 
- Increased pulmonary arterial pressure, due to hypoxic vasoconstriction; 
- Decrease of lung compliance. 

In this report the Authors present the result of oxygen saturation monitoring 
in a group of patients with interstitial lung disease, who underwent diagnos- 
tic broncho-alveolar lavage. 

In most patients with severe interstitial involvement, the lavage per- 
formed without supplement of oxygen induced a severe fall in the oxygen sa- 
turation during the late phase of the procedure. If supplementary oxygen 
was delivered during bronchoscopy, since its beginning, only slight modifica- 
tions of the curve were detected. In patients without thickening of intersti- 
tium, in whom the lavage was performed in order to obtain material for bac- 
terial or cytologic examination, no modification of oxygen saturation was 
observed in standard procedure. 

As conclusion the Authors strongly reccomend monitoring oxygen satura- 
tion in patients with radiologic evidence of interstitial involvement also in 
patients with no evidence of dyspnoea. 

Monitoring oxygen saturation during pulmonary lavage in alveolar protei- 
nosis 

G. Galluccio, B.Valeri, S.Batzella, M. Di Lazzaro*, Servizio di Endoscopia 
Toracica, Ospedale Forlanini, Rome, Italy * Servizio die Anestesia a Rian- 
imazione, Osp. Forlanini 

The treatment of choice in patients with alveolar proteinosis consists of pul- 
monary lavage. This procedure requests the introduction, through the work- 
ing channel of a fiberoptic bronchoscope, segment by segment, of aliquots of 
saline solution at 37 C, subsequently gently reaspired, in order to remove the 
proteins deposited in the alveolar spaces. 

The method is very similar to that used in bronchoalveolar iavage, a diag- 
nostic procedure used to obtain cells and substances from ELF (Endoal- 
veolar lining fluid), which is related to interstitial medium. 

As known, bronchoalveolar lavage induces oxygen desaturation, because 
of shunt effect. 

Understandably, one lung lavage has remarkably more deep effects on 
pulmonary function than bronchoalveolar lavage, for the amount of fluid in- 
troduced, the length of the procedure and the conditions of controlaterai 
lung. 

In this report the Authors present the result of oxygen saturation monitor- 
ing in a patient who underwent pulmonary lavage for alveolar proteinosis. 

In the lavage performed without supplement of oxygen a severe fall in the 
oxygen saturation was observed during the late phase of the procedure. If 
supplementary oxygen was delivered during bronchoscopy, since its begin- 
ning, only slight modifications of the curve were detected. 

As conclusion the Authors strongly reccomend the subministration of 
supplementary oxygen in pulmonary lavages, also in patients with excellent 
respiratory conditions. 



Reverse plasmophresis in complex treatment of ishemie insult 

A. B. Dublisky prof., M. R. Isaakjan ass., V. A. Zasukha, S. M. Vinichuk prof., 
V. P. Tserty ass. prof., Chair of Anaesthesiology, Resuccitation and Medicine 
of Catastrophes, Neurology of Ukrainian State Medical University, Kiev, 
Ukraine. 

Objectives: detection of plasmophoresis's influence of results in treatment of 
ishemic insult. 

Methods: We ve investigate 25 patients with ishemic insult, treated with 
reverse plasmopheresis in complex treatment. After primary infusive ther- 
apy we took 400 ml of patients' blood and separated it within 15 min with ro- 
tation frequensy of 2000/rain. After separation of erythrocytes from plasma, 
the latter has been returned to patients. We made 3-4 procedures during 3- 
4 days. Hemoglobin, hematokrit, time of blood coagulation were determi- 
nated. The brain blood flow in internal carotid arteries, regional volum 
brain blood flow and total brain bIood flow were evaluated with tetrapotar 
chest rheography and tetrapolar rheoencephalography. Obtained date were 
comparised with control group after traditional treatment. 

Results: It was found that after reverse plasmopheresis the hemoglobin 
and hematokrit levels decreased significantly in studied patients' plasma 
(from 140 + 3.2 g/l to 120 _+ 2.3 g/1 and from 44 + 2.1% to 35 _+ 1.8 % respec- 
tively). The time of blood coagulation by Lee-White has increased by 2-  
2.5 times (up to 10-12 rain). 

The level of brain blood flow has been increased significantly after reverse 
plasmopheresis in comparison with control group. The following tests of 
brain blood flow have been increased: a) the total volume brain blood flow 
from 480.7 + 34.6 ml/min to 625.4 _+ 35.4 ml/min (p < 0.05); b) the regional 
brain blood flow from 52.2 _+ 2.8 ml/min to 87.1 + 6.2 ml/min (p < 0.01); 
c) the brain blood flow in internal carotid arteries from 166.1 _+ 12.2 ml/min 
to 206.3 + 14.6 ml/min (p < 0.05). 

Conclusions: The use of reverse plasmopheresis in complex treatment of 
patients with ishemic insult aIIows to improve rheological blood patterns, 
helps to increase volume brain blood flow. It results in quicer reparation of 
neurological functions. 

USE OF CONSTANT INFUSION VERAPAMIL AS 

PROPHYLACTIC TREATMENT FOR ATRIAL FIBRILLATION 
AFTER LUNG SURGERY 
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W. Van Mieghem MD, G. Tits MD, K. Demuynck MD, 
L.M. Lacquet MD, G. Deneffe MD, M. Demedts MD 
Dept. of Cardiology, Limburgs Hartcentrum, Genk, Belgium and Dept. 
of Pneumology, University Hospital Gasthuisberg, Leuven, Belgium. 

Objectives: a prospective evaluation of the efficacy of continuous 
infusion of verapamil in reducing the incidence of postoperative atrial 
fibrillation after pulmonary surgery. 
Methods: A total of 199 consecutive patients, 100 on verapamil, 99 on 
placebo was included after lobectomy or pneumouectomy. A loading 
bolus of verapamil (10 mg over 2 minutes) was followed by a rapid 
loading infusion (0.375 mg/min) for 30 minutes and finally a mainte- 
nance infusion (0.125 rag/rain) for 72 hours. 
Results: A mean plasma level of verapamil of 150 ng/ml was obtained 
only after more than 24 hours. Atrial fibrillation occurred in five out of 
78 patients who tolerated the verapamil infusion, and in 15 out of 99 
patients on placebo (p = 0.08). Verapamil infusion was not tolerated in 
22 patients because of hypotension or a heart rate of less than 50/min, 
within 6 hours of the start of the therapy. When atrial fibrillation 
occurred, the ventricular response, mean _+ SD, was not significantly 
slower during verapamil infusion (132 + 22) compared to placebo (147 
+ 20). 
Conclusions: Because of its frequent side effects and the only modest 
efficacy verapamil should not be considered for prophylactic therapy of 
atrial fibrillation after pulmonary surgery, and is probably not a good 
first choice for slowing the heart rate in case of rapid ventricular 
response once atrial fibrillation has occurred in these patients. 

Plasmapheresis in treatment of haemorragic s~ladrom 

A. V. Starikov prof., L.P. Chepky prof., E. Oksamitnaj a MD, L. Kovalkina 
MD, K. Mefedova, Chair of Anaesthesiology, Resuseitation and Medicine 
of Catastrophes of Ukrainian State Medical University, Kiev, Ukraine. 

Objectives: detection of plasmapheresis's influence to main biochemical fig- 
ures in patients with haemorrhagic syndrom. 

Methods: We've investigated 74 patients with haemorrhaglc syndrom, 
treated with plasmapheresis. Indications for the plasmapheresis have been 
development of haemorragic syndrom and insuffiency and enhancing of 
the level of metabolites with toxic proterties. 

Results: Study of haemostasis in these patients has showed deep distur- 
bances of blood coagulation. Fibrogen level has reduced to 0.62 + 0.03 g/l, fi- 
brinogen and/or fibrine degradation products concentration have enhanced 
to 0.40 _+ 0.04 g/l, monofibrin soluble complex concentration to 0.08-+ 
0.04 g/l, blood plasmin level was enhanced to 34.0 + 0.2 mmol/1, plasmino- 
gen proactivator level was also enhanced to 153.0 + 0.60 ram, plateletes ag- 
gregation has decreased to 52 %. 

After plasmopheresis aggregation was decreased in 1.6 times. It has been 
connected with decrease of fibrin and/or fibrinogen degradation products 
level and level plasmin in 1.7 times, and plasminogtnt activator level in 
4.6 times. At the same time we have observed increase in total antifibrinali- 
tic activity of blood in 1.3 times. Activity of activators plasmine and plasmi- 
nogene proactivators has decreased in 1.2 times and in the same time activ- 
ity of activation inhibitors and antiplasmines has increased in 7 times. 

Conclusions: Plasmapheresis leads to considerable improvement of a gen- 
eral condition and reduction of the haemorrhagic syndrom's sings (control- 
ling of gastrointestinal haemorrage, reduction of intensity of subcutaneons 
haematoma). 

CONTINUOUS CARDIAC OUTPUT MEASUREMENT USING 
THERMODILUTION TECHNIQUE IN THE CRITICALLY ILL 

J. Boldt MD, M. M~ller MD, G. Hempelmann MD 
Department of Anesthesiology and Intensive Care 
Medicine, University of Giessen, 35392 Giessen, Germany 

Objectives: Evaluation of continuous cardiac output 
(CC0) monitoring based on thermodilution technique in 
35 critically ill patients. 
Methods: Cardiac output (CO) was monitored continuously 
using a modified pulmonary artery (PA) catheter, on 
which a heating filament is located and by which energy 
is transmitted to the circulating blood. A microproces- 
sor calculated CO by a new algorithm. Standard bolus 
thermodilution technique (10ml of ice-cold saline solu- 
tion) was used to compare CC0 with intermittent bolus 
cardiac output (IC0) measurements. The following sub- 
groups were prospectively studied: I. heart rate (HR) 
>120 beats/min, 2. cardiac output >10 i/min 3. cardiac 
output <4.5 i/min, 4. rectal temperature >39.0~ and 
5. PA catheter was inserted for more than 4 days. 
Results: A total of 404 pairs of IC0 and CC0 measure- 
ments were obtained from the 35 patients. Bias (ICO 
measurement minus CC0 measurement) of all measurements 
were 0.03• i/min and the 95% confidence limits 
(mean difference• were -1.01/1.06 i/min. Also in 
the subgroups, CC0 measurement agreed closely with ICO 
measurement (C0 >10 i/min: bias=0.16• i/min; CO 
<4.5 i/min: bias=-0.17• i/mln). Elevated tempera- 
ture and prolonged lay-days of the PA catheter did in- 
fluence agreement of CC0 measurement with IC0 measure- 
ment neither (>39~ bias=0.09• i/min). 
Conclusions: Monitoring of CC0 using a modified pulmo- 
nary artery catheter with a heated filament has proven 
to be accurate and precise also in the critically ill 
when compared with "standard" intermittent bolus ther- 
modilution technique. This method enhances our armamen- 
tarium for more intensive monitoring of these patients 
under various circumstances. 
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CORONARY BY-PASS WITHOUT EXTRACORPOREAL 
CIRCULATION. 
J.A. Martin Gonz/dvez, MT. Hermana Tezanos. J.C. Vergara 
Serrano, J. Agredo Mufioz. 
Intensive Care Unit and Dpt of Cardiac Surgery. Cmces-Baracaldo. 
Espafla. 

Background: The number of patients who need coronary 
artery surgery WAS) grows every year. Most of these surgical 
operations are with extrar eircuiation (ECC). Since 
January 1994, this surgery is made without ECC in selected 
patients in our hospital. This technique is exceptional in Spain. This 
type of surgery has proved useful in patients requiring 
revascularization of the left anterior descending, eireunflex or right 
coronary artery (not for grafting the pos~tefio~r descending branch}. 

blethods and Results: Since 1994, 30 patients aged 54 to 
77 years (mean 66 years) underwent CAS without ECC. The 
mortality in programmed surgery was 0%. No patient was 
reexplored for hemorrhage. The mean values of some clinics 
parameters v~ere: a) blood requeriments: 2 units per patient, b) need 
of mechanical ~entilation: i3,6 hours, c) postoperative bleeding: 
900 cc, d) days at ICUI 2,5. We used the student % t test or Fisber~s 
exact test to compare these results with the mean values of surgery 
with ECC: a) blood requeriments 4 per patient (p<0,0001), b) need 
of mechanical ventilation: 29 hours (p<0,0001), c) postoperative 
bleeding: 1300 cc (p<0,004), d) days at ICU: 4 (p<0,001), e) 
programmed surgery mortality: 7% (p<0,05). 

Conclusion: Our limited experience shows that this surgery 
is an alternative in the treatment of coronary disease, especially for 
aged patients with associated pathology and in Jehova's witness. 
The need of mechanical ventilation, days at ICU, blood 
requeriments and morbi-mortality were fewer than surgery with 
ECC. 

ENALAPRIL IN ACUTE MYOCARDIAL INFARCTION: 
HEMODYNAMIC AND ANTIARRHYTHMIC IMPACT 

V.Yutanov.  O.Zharinov,  V.Pavlyuk,  V.Chubuchny,  
A.Yutanova.  Medical Univers i ty ,  Lviv, Ukra ine  

Objectives: To s tudy the hemodynamic and 
an t i a r rhy thmic  inf luence of ACE-inhibi tor  enalapri l  in 
acute myocardial  in farc t ion  (MI). 
Methods:  Hol ter  ECG moni tor ing,  hear t  ra te  var iabi l i ty  
analysis,  echocardiography (3 and l0  days a f t e r  
beg inning  of the  t r ea tment ) ,  s t ress-echocardiography and 
stress  ECG (8-10-th day a f te r  the onset  of MI). Enalapri l  
was included into the  t r e a t m e n t  of 42 pts with MI (study 
group), wi th  normal  or increased blood pressure,  f rom 
the 1-st day of the disease. The data  were compared wi th  
30 pts t rea ted  wi thou t  enalapri l  (control group). 
Results:  Si lent  ischemia du r ing  s t ress- tes t  was regis tered 
in 6 pts of the  s tudy  group and 8 of control group, the 
a r r h y t h m i a  episodes du r ing  s t ress  tes t  - in 5 and 8 pts 
and episodes of s i lent  noc turna l  isehemia - in 7 and 12 
pts correspondingly.  Enalapri l  impor tan t ly  a t t enua ted  
the hypertensi~re re~aetioh %0 s t ress  test .  In 10 pts  of the 
s tudy  group the  number  of perifocal hypokinesis  zones 
decreased; in the  control group it d i d n ' t  change. The 
quan t i ty  of ven t r i cu la r  extrasystoles  in the  pa t ien ts  of 
the s tudy  group decreased by 25%; the hear t  ra te  
var iabi l i ty  indices improved as well; in the  control group 
the charac te r  of v e n t r i e u l i r  a r rhy thmias ,  hear t  rate and 
its Va]~i~bili%y d i d n ' t  change s igni f icant ly .  
Conclusions: The inclusion Of enalapri l  into the t r ea tmen t  
of MI is a Useful t0ol to improve hemodynamie 
parameters  and decrease the incidence of ven t r i cu la r  
a r rhy thmias .  

THE TEST WITH PERORAL CAPTOPRIL AND LEFT VENTRICULAR 
SYSTOLIC FUNCTION IN ACUTE MYOCARDIAL INFARCTION 

V.I.Pavliuk. Y.A.Ivaniv, O.J.Zharinov., V.I.Yutanov, 
V.M.Chubuchny. Lviv Hospital 'of Cardiology, Lviv Medical 
University, Ukraine. 

Objectives: To stUdy left ventricular (LV) systolic function in 
the patients wi th  acute myocardial infarction (AMI) before 
and after peroral captopril test. 
Methods: The original echocardiographic parameter of LV 
contractility, "coefficient of effective systolic function" 
(CESF), was proposed in the study. CESF is calculated from 
LV stroke volume (SV), obtained from Doppler aortic flow in 
LV outflow tract  and LV end-diastolic diameter (EDD): CESF 
=SV/EDD. The study included 60 patients with AMI, who had 
local LV dyskinesia and global LV systolic dysfunction 
(EF<45%). Besides CESF, the ejection fraction was calculated 
before and after administration of 25 mg eaptopril (on the 
fifth day of AMI) by methods of Bullet and Simpson. 
Results: The dynamics of these parameters, as well as heart  
rate (HR) and mean blood pressure (BP), is shown in the tabte. 

Parameters Before cal~topril 
EF (Bullet) 32.12 • 2.51 
EF (Simpson) 35.41 • 3.05 
CESF 8.83 • 0.35 
HR (per rain) 
sv  (ml) 
EDD (cm) 
Mean BP (mmHg) 

80.0 • 2.0 

After captopril 
35.88 • 2.64 
37.29 • 2.81 
10.38 • 0.54 

78.6 • 2.0 
52.49 --- 3.83 60.6 • 4.02 

6.1 • 0.18 5.96 • 0.2 
89.2 • 6.9 70.3 • 5.9 

P 
NS 
NS 

< 0.001 
NS 

< 0.001 
< 0.05 
< 0.05 

Conclusions: Captopril improved LV contractility in the 
patients with ANII. CESF was the most sensitive 
echocardiographic parameter to register the improvement of 
LV systolic function in the patients with local LV dyskinesia. 

CYTOKINE REACTIONS AFTER EXTRACORPORAL BLOOD 
PROCESSING 
V.Bajbikov, A.PaltzeV, S.Nikonov PhD, 
l.P.Vereschagin D.SC. 
Municip. Hosp. N l, N 12, Novosibirsk, Russia 

Ob~ec t ive : s . :  A c u t e  p h a s e  r e s p o n s e - l i k e  syndrom 
(APR) due to  p r o d u c t i o n  of  c y t o k i n e s  i s  
d e s c r i b e d  d u r i n g  some d e t o x i c a t i o n  
e x t r a c o r p o r a l  b l o o d  p r o c e s s i n g s  (EBP).  To 
c l e a r  up t h e  p o s s i b i l i t y  of  EBP to  a c t i v a t e  
immunocompe ten t  c e l l s ,  we a n a l i s e d  s i m i l a r  
r e a c t i o n s  i n  p a t i e n t s  u n d e r w e n t  u l t r a - v i o l e t  
b l o o d  e x p l o s u r e  (UVBE), d i s c r e t e  
p l a s m a p h e r e s i s  (DP) and  h a e m o c a r b o p e r f u s i e n  
(HCP). 
Methods: EBP included UVBE (195 procedures), 
DP ( 217 proc.) and HCP (68 proc.) were 
provided in three patient groups: I-chronic 
obstructive pulmonary diseases (92 patients), 
If-destructive tuberculosis (57), III- lung 
gangrene and abscesses (41). 
Results: We observed APR coincided with 
chilling, fever, arterial hypertension, 
tachicardia in I group of patients in 30% 
after UVBE, 13% after DP and 42% after HCP; 
in II group - in 23% after UVBE, 9% after DP, 
27% after HCP and in patients from III group 
- in 14% after UVBE, in 15% after DP and 13% 
after HCP. Development of APR-like syndrom 
has associated with clinical improvement in I 
and I I  g r o u p s ,  w h i l e  i n  I I I  one  a c u t e  
r e a c t i o n  were  u n f a v o u r a b l e .  
C o n c l u s i o n s :  We s u p p o s e  t h a t  immunomodula tory  
e f f e c t s  o f  EBP a r e  m e d i a t e d  by p r o d u c t i o n  of  
i n f l a m m a t o r y  c y t o k i n e s  b u t  h i g h  c y t o k i n e  
c o n c e n t r a t i o n s  a r e  a b l e  to  c a u s e  lu n g  i n j u r  7 
in  some p a t i e n t s .  



ADVANCED HEMODYNAMIC MONITORING IN CARDIC SURGERY 
INTENSIVE CARE BY THE COLD SYSTEM 
O. GOdie, T. Fischlein, P. Brenner, O. Devald, W. R011, H. Vetter, 13. Re• 
Dept. of Cardiac Surgery, University of Munich, 81366 Mm3ich, Germany 

Introduction: The COLD system is a monitoring system for measurement of right 
(COpa) and left (COart) ventricular cardiac output, cardiac function index (CFI), 
fight ventricular ejection fraction cRVEF), fight ventricular cnddiastolic volume 
(RVEDV), intrathoracic blood volume (!TBV), global enddiastolic volume 
(GEDV), lung water (ETV) and excretory liver function (PDR). 
Patients and methods: 41 pts have been monitored by the COLD system. Above 
mentioned parameters are measured by thermal dye dilution and a fiheroptic 
femoral artery catheter. COpa, RVEF and RVEDV measurements additionally 
were compared to measurements by the Baxter EXPLORER. 
Results: Per• development of the paperers  (* = si~,nificance p<0.05) 
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GEDV, ITBV and PDR showed a significant decrease dufing the first 12-24h after 
the operation, CFI and RVEF s i ~ c a n f l y  improved after 48k wheras ETV 
showed a i ~  in the early postoperative phase and fell to normal ranges at 
48h. Comparison of COLD/EXPLORER m ~ e m e n t s  sb0wed good correlations. 
Discussion: Concerning m0~toring of ri,ght ventric~ar function COLD and 
EXPLORER can he seen as equal. RVEF gives an ar report about the 
performance of the right ventricle without use O f echocardiography. Measuring 
ITBV and GEDV ~ improve ~ g e m e n t  and con~ol of th.e volume status, 
monitoring ETV helps preventing lung edema. PDR shows good corre|ati0n to 
liver blood chemistry and is bedside avai|ab|e. Thus the COLD system offers 
additional parameters for comprehensive m~nitofing of pts. ~ e ~  ~ c  surgery. 

MECHANICAL CLOT DISSOLUTION : NEW CONCEPT. 
A.V. Moughabqhab, P. Lefilliatre, S. Decerf. 
Service de Rdanimation. Centre HQspitalier - 
59300 Valenciennes (France) 
Objectives : Completely occlusive iliac clots are 
rarely lysed by thrombolytic therapy. The purpose of 
the study was to determine the efficacy of 
mechanical thrombolysis in cases of occlusives 
thrombosis. 
Methods : we selected 15 patients (average age, 46 
years) with occlusive i!iac vein thrombosis. A 
temporary vend cave filter was placed to prevent 
migration of fragments. The Rotational Thromboliser 
(RT) was positioned percutaneously after puncture of 
the occluded vein through an 8.5 Fr introducer at 
the level of the clot, via an 8 Fr guiding catheter 
over a flexible guide wire. The high speed rotation 
(lO0.OOO rpm) uses the effect of centrifugal 
strenght to open the distal strips, shaping a soft 
spiral advanced by to and for movements through the 
clot which is pulverized into small fragments. 
Mechanical thrombo!ysis was followed by the 
injection of urokinase during 24 hours (2400 
U/Eg/H). 
Results : Control venography showed good 
~ization in 13 cases, two reobstruotion 
rapidly after the procedure. No complications 
occured during and after the procedure. 
Conclusion : Severe trophic venous sequelae 
constitute frequent and major consequences of deep 
phlebitis, especially when the phlebitis is 
occlusive. We think in such cases, that mechanical 
thrombolysis improve immediately anterograde flow 
through the i!iac vein and allow a better efficacy 
of systemic thrombolysis~ 
i. Moughabghab A.V., Socolovsky C. Treatment of an 
ilio-caval thrombosis by mechanical thrombolysiso 
Int care Med 1995 ; 21 (in press). 
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CARDIOVASCULAR RESPONSE TO THE INCREASE IN OXYGEN DEMAND 
DUE TO THE INCREASE IN TEMPERATURE IN CRITICALLY ILL PATIENTS. 
D. De Backe(, MD; R.J. Kahn, MD; J.L. Vincent, MD, PhO. 
Department of Intensive Care, Erasme University Hospital, Brussels, Belgium. 

Obiectives: To evaluate the influence of an a!'~ered cardiac function on the 
cardiovascular response to the increase in oxygen demand induced by an 
increase in core temperature. 
Methods: This preliminary study included 12 adult critica!ly ill patients 
monitored by arterial and pulmonary artery catheters in whom thermodilution 
cardiac index {CI) and arteria! and mixed-vef)ous blood gases measurements 
could be obtained before and after an acute change in core temperature of at 
least 0.5~ (max 60 rain apartL The patients were separated in two groups 
according to their cardiac function: 4 patients had an impaired cardiac function 
as defined by a history of cardiac disease and an ejection fraction below 45% 
and 8 patients had normal cardiac function. 
Results: Individual data are shown in the figure. In contrast to the control 
group (continuous line) in which C! increased without changes in oxygen 
extraction (02ER), the Q2ER in patients with impaired cardiac function (dottled 
line) increased without changes in CI. 
Conclusions: The increase in oxygen demand associated with changes in 
temperature is met by an increase in C! in patients with unaltered cardiac 
function and in an increase in O2ER in patients with altered cardiac function. 
Temperature should be taken into account in the assessment of the adequacy 
of cardiac output in patients with impaired cardiac function. 
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CARDIOVASCULAR RESPONSE TO PHYSIOTHERAPY IN ICU PATIENTS. 

Norrenberg M., De Backer D., Moraine J.J., Mdlot Ch., Kahn R.J., Vincent J.L. 
Dept of Intensive Care, Erasme Hospital, Free Univ. of Brussels, Belgium. 

Objectives: To define the hemedynamic and metabolic response to physical 
therapy(PT) in relation to the type/level of sedation and the cardiac status in 
ICU patients. 
Methods: We studied 34 mechanically ventilated ICU patients (64• years) in 
stable hemodynamic status (no change in vasoactive treatment for at least 2 
hours), separated in 4 groups: Group 1 = deep sedation, cardiac dysfunction 
required dobutamine (N=5)r Group 2= deep sedation (barbiturates), unaltered 
cardiac function (H=lO), Group 3= moderate sedation, altered cardiac function 
(H=7) and Group 4= moderate sedation, unaltered cardiac function (N=12). 
Complete hemodynamic data, arterial and mixed venous blood gases, respiratory 
gas analysis (Metabolic Cart CCM, Medgraphics) were obtained at baseline (2x) 
and twice (q.10 min) during leg mobilization. Data were analyzed by ANOVA. 
Results: 

GR V02 ml/minM2 iCl L/minM2 02ER% 

before during !before during before during 

l 126• 137• 2.43• 2.53• 35.0• 36.5• 

2 i159• 163• 3.47• 3.55• 29.1• 29.1• 

3 155• 175• 2.78• 2.92• 34.5• 36.429.1• 

4 170• 191• 3.82• 4.12• 29.9• 29.6• 

+p<0.05 *p<O.Ol 
All variables remained stable in the deeply sedated patients. In the moderately 
sedated patients, the increase in oxygen consumption (V02) was associated with 
an increase in blood lactate level (from 1.30• to 1.42• mEq/L in group 
3 and from 1.35• to 1.47• mEq/L in group 4(both p<O.05). 
Conclusions: Both the degree of sedation and the underlying cardiac function 
influence hemodynamic and metabolic response to PT. In patients who are 
moderately sedated, the cardiovascular response depends on the underlying 
cardiac status. 
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CLINICAL RELEVANCE OF THE IMPEDANCE 
CARDIOGRAPHIC INDICES REFLECTING DIASTOLIC 
FUNCTION IN DIFFERENT CIRCULATION PATTERNS 

L, Kerekes MD. 
Dept. of Anesthesiology and Intensive Therapy 
Domb6vAr City Hospital, Hungary 

Objectives:Left ventricular diastolic functi- 
on can be well evaluated by the diastolic 
changes of the amplitude and time interval of 
the impedance cardiography(ICG)derived curve. 
Methods: Introduction of the four ICG diasto- 
lic indices: 1.diastolic amplitude-time index 
(DATI) 2, diastolic index (DI ohm/seci),3.re - 
laxability index (RI ohm/sec2),4.compliance 
index(DAI) asseses the changes of relaxahili- 
ty and compliance. The indices were studied 
in different circulation patterns of patient 
groups. In 25 healthy volunteers the indices 
measured on a tilting table by preload 
changes were as follows. 
Results: In supine position DATI: 2.5• 
9 . 0 •  R I : 6 . 9 •  D A I : l . 3 1 •  T r e n d e -  
l e n b u r g  p o s i t i o n  D A T I : 4 . 1 •  D I :  2 4 . 7 •  
R I : 1 1 . 7 2 5 . 8 ,  D A I : 2 . 1 1 •  a n t i - T r e n d e l e n -  
b u r g  p o s i t i o n  DATI:  1 . 8 •  D I : 2 . 7 •  R I :  
2 . 8 2 1 . 0 , D A I : 0 . 9 5 •  d e c r e a s e  o f  d i a s t o -  
l i c  i n d i c e s  o c c u r s  i n  h e a r t  f a i l u r e ,  a c u t e  
m y o c a r d i a l  i n f a r c t i o n , d i l a t i v e  c a r d i o m y o p a t h y  
a n d  i n  c a s e s  o f  t h e  i n f e r i o r  v .  c a v a  c o m p -  
r e s s i o n  c a u s e d  b y  l a p a r o s c o p i c  c h o l e c y s t e c -  
t o m y  a n d  C e s a r i a n  s e c t i o n ,  
C o n c l u s i o n s :  L e f t  v e n t r i c u l a r  d i a s t o l i c  f u n c -  
t i o n a l  i m p a i r m e n t  c a n  o c c u r  a t  D A T I < 2 ,  D I < 7 ,  
R I < 5 , D A I < I . T h e  a s s e s m e n t  o f  t h e  e x a c t  v a l u e s ,  
h o w e v e r  r e q u i r e s  f u r t h e r  s t u d i e s .  D i a s t o l i c  
i n d i c e s  c a n  b e  s u c c e s s f u l l y  u s e d  i n  c l i n i c a l  
p r a c t i c e .  

VOLUME REPLACEMENT AFTER CARDIAC SURGERY: 

COMPARISON OF RINGER, HES 6%, AND GELATINE 3,5% 
S. Elellheriadis., B. Sedemund-Adib, K.-F. Klotz, N. Htibner, H. 

Kuppe 
Dept. of  Anaesthesiology, Medical University of  Luebeck, Germany 

Objectives: After cardiac surgery the fluid shill, between interstitial 
and intravasal space may be marked. This is due either to the 
intraoperative volume loading by the extracorporeal circulation or 
the increased postoperative diuresis. Therefore, infusion of  a large 
amount &fluids is necessary during the first postoperative hours. It 
still remains unclear which o f  the substances at disposal is the best 
for this purpose. Aim of  the present study was to compare the 
different fluids with special regard to postoperative bleeding and 
rheological behaviour. 
Methods:  93 patients undergoing CABG-surgery were investigated 
and randomizedly distributed to three different groups of  
postoperative volume replacement to stabilize the mean arterial 
pressure at 80 mm Hg. 1. ringer's solution, 2. 3.5% gelatine 
solution, 3. 6% hydroxyaethylstarch (mean m.w. 70.000). We 
evaluated the following parameters within intervals of  30 min: 
arterial and central venous pressure, heart rate, postoperative 
bleeding, urinary output, volume replacement. 
Results: There was no statistically significant difference between 
the groups with regard to urinary output and bleeding. In spite of  
larger amounts of  fluids necessary in the ringer treated group 
patients of  this group showed symptoms of  hypovolemia. 
Hematocrit was increased in the ringer patients. This was 
statistically significant. 
Conclusions:  The substances under investigation are equally 
effective with regard to diuresis and postoperative bleeding. The 
change caused by the different fluid distributions explains the 
increased haematocrit occuring in the ringer group. 

INTRATHORACIC BLOOD VOLUME AS INDICATOR OF CARDIAC 
PRELOAD IN CRITICALLY ILL PATIENTS. 
Alexander J.G.H. Bindels Johannes G. van der Hoeven, Arend E. Meinders. 
University Hospital Leiden, Medical Intensive Care Unit, C 6-Q, P.O. Box 9600 
2300 RC Leiden, The Netherlands. 

Introduction: Pulmonary wedge pressure (PCWP) and central venous 
pressure (CVP) are frequently used as parameters for cardiac preload, 
although it is known that both are poorly correlated to the cardiac index 
(CI). It has been claimed that intrathoracic blood volume (ITBV) measured 
with the thermal dye dilution method reflects cardiac preload better than 
PCWP and CVP. We studied the correlation between ITBV and CI in a 
mixed population of critically ill patients. 
Methods: In 17 consecutive patients (6 sepsis/SIRS, 2 acute heart failure, 3 
ARDS, 6 transjugular intrahepatic portosystemic shunt) monitored with a 
pulmonary artery catheter, ITBV was measured on regular intervals using the 
Pulsion COLD Z-021 system (Pulsion, Munich, Germany). CI, PCWP, and CVP 
were recorded simultaneously. 
Results: A total of 1Ol measurements was made. PCWP and CVP did not 
correlate to CI, nor did APCWP or ACVP correlate to ACI. ITBV was 
correlated to CI in a non-linear fashion (F - 139, DF = 99, p < 0.001, (Figure)). 
AITBV was correlated to AC1 in a linear fashion (r = 0.76, F = 134, DF = 99, 
p < 0.O01). 
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Conclusion: ITBV is significantly correlated to CI and may be used as an 
indicator of cardiac preload in critically ill patients. 

LEFT HEART BYPASS IN THE PIG WITH PERCUTANEOUS CANULA 
B.H. Walpoth, V. Mehan, R. Rogulenko, G. Vucic, D. Mettlar, B. Meier 
Thoracic and cardiovascular surgery, Cardiology and Experimental 
Surgery, University of Berne, Switzerland 

A rapid and efficient circulatory support system may save a 
patient in cardiogenic shock. Left heart bypass with percutaneous and 
transseptal placement of the aspiration canuia simplifies the circuit and 
avoids the need for an oxygenator. We assessed this preclinical set-up 
in 5 anaesthetized pigs using a centrifugal pump with a 14 F arterial 
catheter and a 16 F left atrial aspiration line. Animals were supported 
for two hours at a mean flow of 3.1 liter (3'680 RPM), a mean 
hematocrit of 29% and low heparinisetion (ACT double baseline). 
Hemodynamic and laboratory samples were taken at baseline (A), 10 
minutes (B), one hour (C) and 2 hours {D} on support. Results (mean 
values): 

Pressures imm Hg) 
Time PuIse A.SystA.MeanA.DiasLVED CO 
A 94 90 69 57 4 6.1 
B 74 79 68 63 11 6.5 
C 74 78 65 60 12 6.3 
D 82 71 59 54 16 6.9 

Turning the pump on (0 - 3 litres) there usually was a decrease in heart 
rate, systolic pressure, left ventricular pressure with unchanged cardiac 
output (non failing model). Potassium increased from 3.9 - 4.2 mmol/I, 
and plasma haemoglobine from 6,0 - 18,2 mg/dl. Thrombocytes 
decreased from 187 - 155 109/I. In conclusion, this preclinical support 
study has demonstrated the feasibiIity of an efficient ~3 litres/minute) 
short time left heart bypass support with percutanaousty implantable 
canula. 



THE CARDIOVASCULAR RESPONSE TO AGITATION IS INFLUENCED BY THE 
UNDERLYING CARDIAC FUNCTION IN CRITICALLY ILL PATIENTS. 
D. De Backer MD; R.J, Kahn, MD; J.L. Vincent, MD, PhD. 
Department of Intensive Care, Erasme University Hospital, Brussels, Belgium. 

Obiectives: To evaluate the influence of an impaired cardiac function on the 
cardiovascular response to the increase in oxygen demand induced by 
agitation. 
Methods: We prospectively studied 21 adult critically ill patients monitored by 
arterial and pulmonary artery catheters in whom thermodilution cardiac index 
(CI) measurements and arterial and mixed-venous blood gases could be 
obtained before and during an agitation episode (max 60 rain apart), Group A 
included patients with impaired cardiac function (history of cardiac disease, 
ejection fraction blow 45%) and group B the other patients. Statistical 
analysis was performed by ANOVA. 
Results: While quiet, CI tended to be lower in group A than in group B (2,43 
+_ 0.84 i/min.M z vs 3.07 _+ 0.84 ;lmin.M2,p=0.1} but oxyger~ extraction 
(O2ER) was higher in group A (35.3 _+ 9.4 vs 27.6 + 4.5%, p<O.05). 
Hence VO2 was similar in the two groups (114 + 32 vs 120 +_ 26 
mL/min.M2). During agitation, VO2 increased similarly in the two groups (to 
155 _+ 47 and 158 _+ 39 mL/min.M 2 respectively). In group B, CI 
significantly increased (p<0.05) without changes in O2ER while in group A, 
O2ER significantly increased (p<O.01) without changes in CI (figure). 
Conclusions: The increase in oxygen demand due to agitation is met by an 
increase in CI in patients with unaltered cardiac function and in O2ER in 
patients with altered cardiac function. The response to agitation can reflect 
the cardiac competance of the critically ill patients. 
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ABNORMAL PULMONARY ENDOTHELIAL ANGIOTENSIN 
CONVERTING ENZYME ACTIVITY IN HUMAN 

PULMONARY HYPERTENSION 
D. Langleben MD, S.E. Offanos MD PhD, J. Khoury, J.D. Catravas 
PhD 
Jewish General Hospital, Montreal, Canada, Evangelismos Hospital, 
Athens, Greece, Medical College of Georgia, Augusta, GA, USA 

Pulmonary hypertension (PH) usually involves obliteration and loss of 
functional pulmonary microvasculature. The microvaseular endothelium 
normally acts as a major metabolic organ, converting angiotensin I to 
angiotensin II via the angiotensin-converting ectoenzyme (ACE). It is 
unknown whether the loss of functional vasculature and altered 
pulmonary blood flow seen in PH will affect lung ACE metabolic 
activity. We therefore estimated pulmonary vascular ACE activity in 9 
patients with PH of various causes: 2 primary; 1 post atrial septal 
defect closure (ASD); 2 chronic thromboembolic (TE); 1 anorexigen; 1 
IV drugs; 2 collagen disease. Single-pass transpulmonary hydrolysis of 
the specific ACE substrate 3H-benzoyl-Pbe-Ala-Pro (BPAP) was 
measured and expressed as % metabolism (%Me0. We also calculated 
an index of peffused functional capillary surface area (Amax/Km). All 
patients with PH had an abnormality of %Met or Amax/Km, or both. 
As compared to 9 control humans (mean %Met = 71.4% _+ 11.3% 
S.D.), the mean %Met in PH patients was 54.3% _+ 14%. The %Met 
in PH patients correlated inversely with cardiac output (r=0.74), 
possibly reflecting more complete BPAP hydrolysis with longer 
pulmonary transit times. Amax/Km was markedly decreased in PH 
(1663 + 536 ml/min) as compared to controls (4225 _+ 1018 ml]min), 
consistent with a significant loss of functional capillary surface area. 
Patients with collagen disease, ASD and anorexigen-induced PH had 
the most marked abnormalities. In conclusion, patients with pulmonary 
hypertension have decreased pulmonary endothelial angiotensin 
converting enzyme activity, likely due to a loss of functional or 
perfused pulmonary microvaseulature. 
Supported by the Funds de la Recherche en Same du Quebec and the 
National Health System of Greece. 

ADRENOCORTICAL FUNCTION IN PATIENTS WITH RUPTURED 
ANEURYSM OF THE ABDOMINAL AORTA. 
R.Braams ~, H.P.F. Koppeschaar 1, H.D.W.M. van de Pavoordt 2. 
Dept. of Surgery and Endocrinology, Utrecht University Hospi- 
tal The Netherlands ~. Dept. of Surgery, Antonius Hospital Nieu- 
wegein The Netherlands 2 

Objective: To investigate adrenocortical function in patients 
with ruptured aneurysm of the abdominal aorta (RAAA). 
Studies investigating adrenocortical insufficiency in critically ill 
patients report an incidence ranging from 20% to less than 
1%. This may in part be explained by difference in methods 
used (single cortisol measurement vs short ACTH stimulation 
test) and populations studied (heterogenous groups of patients 
with great individual variation in underlying disease as well as 
duration and severity of illness). 
Methods: We investigated the adrenocortical function in 32 
patients with (RAAA).A short ACTH stimulation test (Synac- 
then test; 250 ug 1-24 ACTH iv) was performed at 0800 hrs 
within 24 hrs of admission. Plasma cortisol was measured 
before (cort basal) and after stimulation (cort stim). A plasma 
cortisol level > 0.55 umol\L Before or after stimulation was 
considered normal, Severity of illness was assessed using 
APACHE II. 
Results: Of the 32 patients investigated 6 died and 26 survi- 
ved. Mean cort basal in nonsurvivors was significantly 
(P<0.O04) higher than in survivors; 1.03 (range 0.72-1.29) vs 
0.69 (range 0.24-1,14).  This difference between nonsurvivors 
and survivors was also present for cort stim but lacked signifi- 
cance; 1.30 (range 0.96-2.25) vs 1.00 (range 0.57-1.53). 
While 8 patients showed a cort basal < 0.55, no cort stim 
<0 .55  was found. There was no significant difference in mean 
age or APACHE II score between survivors and nonsurvivors; 
70 vs75 and 19 vs 21. 
Conclusions: Single plasma cortisol levels were inadequate to 
assess the adrenocortical function in the patients studied, 
Judged by a short ACTH stimulation test, our investigation in 
patients with RAAA showed no adrenocortical insufficiency. 
Mortality in RAAA is associated with elevated plasma cortisol 
levels. 

CENTRAL VENOUS OR WEDGE PRESSURE IN ACUTE MYOCARDIAL 
INFARCTION? 

E. Siniorakis MD. N. Nikolaou MD, C. Sarantopoulos MD, N. Kanakakis MD, t. 
Giakumakis MD, and P. Bonoris MD 

Depf of Cardiology, CCU, Elpis General Municipal Hospital, Athens, Greece 

Obiectives: Mortality in acute myocardial infarction (AMI) prinicipally 
depends on hemedynamic impairment. Thus, patients (pts) with elevated 
pulmonary wedge pressure (PWP) present high in-hospital mortality. 
However, the complete right heart catheterization is laborious, so the 
central venous pressure (CVP) alone is frequently used to assess the severity 
of AMI. The accuracy of CVP in estimating pts with AMI was tested in this 
retrospective study. 

Methods: 131 pts. aged 68+14 years, admitted to our CCU from 1992 to 1994 
with their first AMI, were inctuded in this study. All had undergone right heart 
catheterization because of overt or suspected heart failure. Swan-Ganz 
catheters (7F, 85cm, Abbott, IL, USA) had been used, Every treatment had 
been temporarily interrupted l h before the calheferization. Based on ECG 
findings the pts were retrospectively divided into 3 groups. In group A we 
included 54 pts with anterior AMI, in group B, 30 pts with inferior AMI, and in 
group C, 47 pts with inferior and right ventricular AMI. The initial values of 
CVP and PWP were considered for the linear regression of the PWP variable 
on CVP and p<0.05 was accepted as statistically significant. 

Results: in g~oup A, the CVP and PWP vaiues were 8+3 mmHg and 14_+7 
mmHg respectively. Despite the signifanf correlation (p<0.01) between the 
two variables, it was not possible fo predict the exact value of PWP based 
on CVP value, 19 pts (35%) presented CVP>8 mrnHg and 16 of these (84%) 
had PWP_>15mmHg. In group 3, the CVP was 11_+8 mmHg and the PWP, 13_+6 
mmHg. Significant correlation (P<0.05) between the two variables also 
existed, however it was impossible to predict the PWP value. 6 pts (20%) had 
CVP>8 mmHg but only 2 of these (33%) had PWP>15 mmHg, Similar was the 
relation between CVP and PWP in group C (P<0.01). CVP averaged 12+6 
mmHg, and PWP, 17_+8 mmHg. 33 pts (70%) had CVP>8 mmHg and 25 from 
these (76%) presented PWP>15 mmHg, 

Conclusions: A single measurement of CVP in AMI does not ensure an 
accurate assessment of PWP. Because every pt with AMI needs optimal 
values of PWP in order to prevent pulmonary congestion or manifestations 
of low preload, the significance of complete right heart catheterization 
becomes apparent. 
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PREDICTION OF NAXINAL OXYGEN 
CONSUMPTION (Vo2 max) IN PATIENTS WITH 
ADVANCED HEART FAILURE (HF) 

P. Arqvropoulou. G. Pitsiou, I. Fessatidis*, E. 
Giantsou, S. Spyrou*, D. Patal~ 

Respiratory Failure Unit Department of Medicine Univ. 
Thess~onild. Transplantation Unit Cardiothoracic 
Center G.H. "G. Papanikoiaou"*, Greece. 
In patients (pts) with advanced HF the need and the prognosis for 
heart transplantation (HT) can be predicted from Vo= max. Indirect 
measure of functional capacity with the six-minute walk test (6-MW) 
can also predict smvival in moderate HF. 
Objectives: To predict Vos max from indirect astinmtions of 
functional capadty such as 6-1~q~/, pulmonary and heart function 
tests, and to assess the prediddve value of the above parameters in 
HF pts survival. 
Methods: We evaluated 35 pts (age 48+12 yeats NYHA class: 
12 II, 15 HI, 8 IV) with HF for PiT. They underwent a pmgmmive 
exercise test on cycle ergometer for Vo2 max determination, a 6-MW, 
a right heart catheterization and a spirometry and Dlco estimation. 
Results: The Vo2 max was 13,7:1:3,5 mlN.g/min, 6-MW 303,9"J:111,4 
m, LVEF 22,2+7,5% (nd~D). Multivariate analys~s of patients 
characteristics, resting hemodynamics, pulmonary function tests and 
6-MW (mean pulmonary artery premise [PAPm], cardiac index [CII, 
wedge pressure [Pw], PVR, LVEF, vital capacity WC], forced 
expkatory volume in I sec [FEV1], Dlco, maximal inspiratory Pi and 
expiratory P~ mouth pressme, Pa02 and PACE)=) idenUlied the 6- 
/~V as the best predictor of Vo2 max (r=0,055 P<0,001). In 10 
pts who had died in waiting list the Vos max, 6-MW, LVEF were 
lower and the Pw significantly higher when compaired with redprocal 
values of 17 pts who are still alive (8 undewent HT). 
Conclusion: In pts with advanced HF evalueted for HT the 
distance ambulated during 6-MW predicts Vo2 max. The 6-MW and 
Vo,~ max wee signJficautJy hi~l~' ~ p~ who ~lxvied in waiting list, 

UNEXPECTED HEART "HYPERTROPHY" A FEW DAYS AFTER BRAIN DEATH 

Zakynthinos E, Zakynthinos S, Daniil Z. Bardouniotou E, Katsoulis P, 
Mavrommatis A, Roussos Ch. 
Department of Critical Care, Athens Unversity Medical School, Greece 

Introduction: Brain death causes myocardial impairment by 
mechanisms that are not well understood yet. The aim of this work was 
to assess the echocardiographic features found in these patients from 
the clinical onset of brain death to somatic death, 
Methods: Seven brain dead  patients were studied (patients" relatives 
refused to allow them to be used as donors). Mean age was 23.5 (18- 
32) years old. Four of the patients were female, None of the patients 
had any history of cardiac disease. Transthoracic echocardiogram 
(echo) and electrocardiogram (ECG) were obtained at the onset of 
clinical brain death and were repeated every 24 hours until somatic 
death. We compared the first echo (A) to the last one (B), We 
measured the dimensions of the left atrium (LA) and left ventricle (LV), 
the thickness of the interventricular septum (IVS) and posterior wall (PW) 
as well as the left ventricular mass (LVM) with its index (LVM-I). We 
assessed left ventricular contractile performance by ejection fraction 
(EF) measurement. 
Results: The main results (x-+SD) are summarized in the table. 

; L A  I.VM! LV imm) 
I (mm~ I:(mm)::l (g') t (gO; I ; (mm) . . . . . .  

8.7_+0.9 I 8.3-+0,8 137-+41 I 78-+17 43,9-+4.6 28.9-+3.2 
m I 

12,7-+2,2' I 11'2-+2'1" 194_+64" I 110_+24" 4.C~_6.5 31-+5.2 
*p<0.01 
+p<0,05 

We detected severe diffuse hypokinesia (EF<50%) in 2 patients and mild 
hypokinesia in 3 others (EF 50-60%). Systolic function was strictly normal 
in only 2 patients. Corrected QT interval (QTc) in ECG was 54.6_+5.5 
msec (normal range 38-43 msec) just before somatic death (B). 
Conclusion: In patients with brain death we observed a significant 
increase of left ventricular mass due mainly to IVS "hypertrophy" without 
any important change in the dimensions of the left ventricle. To our 
knowledge, this finding has never been reported before and its 
importantance in heart transplantations may be of particular interest. 

CARDIAC TROPONIN I AS A MARKER FOR PERIOPERATIVE 
MYOCARDIAL ISCHAEMIA IN NONCARDIAC SURGICAL PATIENTS 

B.W. B6tti.qer MD, J. Motsch MD, P. Teschendort, G. Rehmert MD, 
R. Gust MD, H. BShrer MD, M. Schweizer* MD, E. Martin MD 

Departments of Anaesthesiology and *Internal Medicine, 
University of Heidelberg, Heidelberg, Germany 

Obieotives: Episodes of perioperative myocardial ischemia (PMI) occur in 
18 to 74% of noncardiac surgical patients with or at risk for coronary artery 
disease (CAD). Patients suffering from PMI are at higher risk for adverse 
postoperative cardiac outcome. Early assessment and treatment of PMI 
may improve outcome in these patients. We studied the diagnostic value 
of cardiac troponin l, a new marker specific for cardiac muscular injury. 
Methods: After institutional approval and informed consent, 33 selected 
patients (65_+9 years) undergoing peripheral vascular surgery (n=17) or 
carotid endarterectomy (n=16) were investigated. Patients included had 
either documented CAD (n=18) or two or more (n=15) dsk factors (age >65 
years, smoking, diabetes meltitus, hypertension, hypercholesterolaemia 
>240 mg/dl). 12-lead ECG recordings were carded out preoperatively, on 
ardval in the postanaesthetic care unit, and 20 h, 48 h, 72 h, and 84 h 
postoperatively. ECG recordings were analysed by an independent blinded 
cardiologist for signs of PMI (new ST segment depression >0.2 mV and/or 
new T inversion). In addition, blood samples were taken preoperatively, 
and 8 h, 20 h, and 72 h postoperatively for the measurement of cardiac 
troponin I levels (Stratus R Cardiac Troponin-I Fluorometdc Enzyme Immu- 
noassay; Baxter Diagnostics Inc., Deerfield, IL, USA). 
Results: 22 of the patients investigated developed ECG-documented PMI, 
86% occurdng in the immediate postoperative phase. Troponin I levels 
>1.6 ng/ml were found in 19 of these 22 patients. In contrast, only one of 
the 11 patients without ECG-documented PMI had troponin I levels >1.6 
ng/ml (Table). Thus, comparing a cardiac troponin I cut-off level of 1.6 
ng/ml with intermittent 12-lead ECG recordings, we found a sensitivity of 
86% and a specificity of 91%. 

Table 1 2-lead ECG 1 2-lead ECG 
- P M I -  - N o P M I -  

Troponin I >1.6 ng/ml n = 19 n = 1 
Troponinl-<l.6 ng/ml n = 3 n = 10 

Conclusions: Cardiac troponin I is a highly sensitive and specific marker of 
PMI documented by intermittent 12-lead ECG recordings in patients un- 
dergoing noncardiac surgery who are with or at dsk for CAD. Thus, measu- 
rement of cardiac troponin I may be useful for the identification of CAD 
patients at risk for adverse postoperative cardiac outcome. 

CALCIUM CHANNEL BLOCKERS IN HEMODYNAMIC 
REGULATION OF THE 

HYPERTENSIVE SURGICAL PATIENT 

O.A.Dolina., Y.G.George, V.A.Gurianov 

Dep.of Anaesthesiology and Reanimation, The Sechenov Moscow 
Medical Academy, Moscow, Russia 

Calcium channel blockers were used in complex preoperative 
preparation of 59 hypertensive surgical patients. Patients were 
allotted to 3 groups based on their hemodynamic profile: 
hypokinetic: ejection fraction (EF)<0.6, 29 patients; eukinetic 
(EF>0.5),I6 patients and hyperkinetic (EF>0.6),I4 patients. The 
most noticable change in hemodynamics was in the hypokinetic 
group: EF and cardiac output (CO) were 
significantly decreased (p<0.001) while systolic arterial pressure 
(SAP) (p<0.05) and peripheral resistance (PR) (p<0.01) were 
elevated. The results showed that in hypokinetic patients on 
nifedipine EF (p<0.00t) stroke volume (SV) (p<0.0l) and CO 
(p<0.001) were increased while PR(p<0.0t), SAP(p<0.001) and 
diastolic arterial pressure(p<0.05) were decreased. Eukinetic type 
patients also showed an increase in EF,albiet to a lesser 
extent,than in the hypokinetic group. Increased SV and 
CO(p<0.01) were observed in eukinetic patients though this was 
to a lesser extent than in the hyperkinetic group. In the 
hyperkinetic group of patients nifedipine had no effect on the 
aforementioned parameters except for a decrease in SAP(p<0.0 I). 
Nifedipine increased EF in all hypokinetic patients. Comparative 
results show that isoptin was less effective than nifedipine in 
decreasing peripl~eral vascular  resistance and had a depressive 
effect on the myocardium. 

It can be concluded that the action of calcium channel 
blockers normalizing the circulation in the hypertensive surgical 
patient depends on: the condition of myocardium, the patients 
hemodynamic profile and their pharmacological properties. They 
were most effective in the hypokinetic group. 



PERCUTANEOUS ECHO-GUIDED PERICARDIAL DRAINAGE IN 
CARDIAC TAMPONADE WITH NUMEROUS ECHO DENSE LINEAR 
BANDS ACROSS THE PERICARDIAL SPACE. 
Zalo/nthinos E., Daniil Z. Zakynthinos S., Armaganidis A., Kotanidou A., 
Nikolaou Ch..,Roussos Ch. 
Critical Care Department, University of.Athens, Evangelismos Hospital, 
Athens, Greece. 

Introduction : Surgical is the optimal treatrnent for Ioculated effusions and the 
preferable procedure when multiple bands are seen in the pericardial sac by 
echo. 
Patients : 6 palients, 4 post cardiac surgery, 2 uremic (3men, 3 women) with 
large pericardial effusion and clinical or echocardiographic findings of 
tamponade or both. These particular patients displayed numerous linear 
echo-dense bands and s~'ands crossing the pericardial space (in one of them 
a Ioculated effusion compressed the left ventricule). One had aPTT increased, 
four were mechanically ventilated. 
Technklue : A 8Fr polyurethane catheter with end and multiple side holes over 
18 Ga needle was echo-guided to the ideal site (fluid abundant and closest 
to the transducer). The catheter was attached to a close system with a 
Heimlich valve for continuous drainage (pneumothorax kit). Subcostal entry 
was selected in one patient and chest wall in five. The patient's position was 
changed every hour at least. (We believe that the small changes in the 
position of the catheter and the mechanical breaking of the bands in relation 
with the movement of the heart assist the pericardial fluid to remove). 
Results : In all cases only a small quantity of fluid was withdrawn in the first 
minutes(30-70ml) with some clinical and echo-findings improvement. The 
fluid was bloody or serosanuginous with high protein content (Ht=15% 
,Protein 5,1gr/dl) in all cases. In first 24 hours the mean volume of fluid 
removed was 550ml (350to 720ml). In that period echo showed no residual 
fluid. The catheter remained within the pericardium 1 to 3 days . .  No 
complications are mentioned. 
Conclusion : Cardiac tamponade due to hemorrhagic high protein pericardial 
effusion in uremic and postcardiac surgery patients,, as it is revealed by echo 
dense bands, can be faced by 2-D echo guided perieardiocentesis. A 8-Fr 
Polyurethane catheter with multiple side holes, attached to a Heimlich valve 
was effective to evacuate the pericardial fluid. No catheter was occluded 
though heparin infusions were not used. 
Multiple changes of the patient's position may be fundamental. This 2-D echo 
guided pericardiocentesis performed in in~nsive care unit seems to be useful 
, safe and quick technique. 

HEMODINAMYC E F F E C T  OF DOBUTAMINE E T  

DOPAMINE ON HEART RATE IN PATIENTS WITH 

AORTOCORONARY BY PASS 

V.Ivan~an, A.Nikolid, D,Zanid-Matanid, M,Nikolid 
Department  of Anaesthesiology Clinical Hospital 
"Rebro", Zagreb, Croatia 

Center 

Determining the best  inotropic drug represents  a very 
serious problems. The use of more selective and potential 
inotropic and vasodilatative drugs does not always lead to 
improvement  of hemodynamic parameters  in patients with 
low cardiac output  syndrome. 
This paper presents  patients with ACBP who need an 
inotropie suppor t  after extracorporeal circulation in first 24 
hours.  The patients were divided into Dobutamin et 
Dopamine groups. The heart  rate (HR). mean sis temic 
arterial  pressure  [MAP), central venous pressure  (CVP). and 
termodilut ion cardiac index (CI) were measured.  The 
measurements  were without using inotropic drugs, and then 
using them after 5 rain, 30 min, and finally with one hour  
rate, within first 24 hours. 
The statist ical  analysis  shows that  both drugs lead to an 
increase in HR in the first hour  of the application. The 
final effect of dobutamine is no change in HR, whereas the 
effect of dopanime is very significant increase in HR. Thus. 
an absence of taehyeardie response selects the dobutamine 
as a better choice. 
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B E D S I D E  A S S E S S M E N T  O F  H U M A N  P U L M O N A R Y  
C A P I L L A R Y  E N D O T H E L I A L  ANGIOTENSIN C O N V E R T I N G  
E N Z Y M E  ACTIVITY. 

S.E. Orfanos MD, Phi), D. Langlehea MD, J. Khoury, R.D. Schlesinger MD, 
L. Dragatakis MD, Ch. Ronssos MD, PIaD, and J.D. Catravas Phi). 
Jewish General Hospital, Montreal, Canada, Evangelismos Hospital, Athens, 
Greece, Medical College of Georgia, Augusta, GA, USA. 

Backeround: Pulmonary vascular eadothelium possesses major metabolic 
functions, which when altered contribute to the development of serious 
pathologies such as ARDS. One such function is the conversion of angiotensin 
I to angiotensin II, catalyzed by angiotensin converting enzyme (ACE), located 
on the luminal surface of the endothelial cells. ACE activity has been 
extensively studied in animals in vivo, by means of indicator-dilution 
techniques, providing: i) under toxic conditions, an early index of lung injury, 
and it) under normal conditions, estimations of dynamically perfused capillary 
surface area (PCSA). 
Objectives: To validate the use of these techniques in matt: i) for pulmonary 
endothelial function assessment, and it) for PCSA estimation. 
Methods: ACE activity was estimated in ten adult haman volunteers, with no 
pulmonary medical history and normal pulmonary artery pressures, 
undergoing cardiac catheterization for coronary artery disease assessment. 
Single-pass traspulmonary hydrolysis of the specific ACE substrate 3H- 
benzoyl-Phe-Ala-Pro (BPAP; 30p.Ci) was measured by means of indicator- 
dilution techniques, and expressed as %metabolism (%M) and v=-hi(1-M). 
BPAP was injected as a bolus i) into a main pulmonary artery, and it) inside 
the right atrium, to assess ACE activity in one and both lungs. We also 
calculated A,~,/I~,  an index of PCSA. Pulmonary plasma flow (Fv) was 
determined by thermodilution. Fp in one lung was estimated as 0.5xF v. 
Results: Similar values of %M (69.6+3.8 vs 68.9• and v (1.29• vs 
1.25• were observed in both and one lung respectively. A ~ K ~  
decreased from 4185• ml/min (both ltmgs) to 2122:~175 (one lung). 
Conclusions: i) Pulmonary endothelial ACE activity and thus pulmonary 
endothelial function may be assessed in humans by means of indicator-dilution 
techniques, it) our data denote homogeneous pulmonary capillary ACE 
coneentratious and capillary transit times in both haman lungs, iii) the 50% 
reduction of A=~/K~ in one lung suggests that this procedure can be used to 
quantify PCSA in man. (Supported by the Fonds de la Recherche en Saute 
du Quebec and the National Health System of Greece). 

ANTIOXIDANT ACTIVITY AFTER INTRAVENOUS 
THROMBOLYSIS FOR ACUTE MYOCARDIAL INFARCTION 
S.__Petros, L. Engelmann, HJ. Peters, U. Pilz 
Intensive Care Unit, Med. Clin. I, Univ. of 
Leipzig, Leipzig, Germany 

Objective: Verify whether antioxidant act ivi ty  
is higher in reperfused than in no-reflow myo- 
cardium after i.v. thrombolysis for acute 
myocardial infarction (AMI). 
Methods: 37 patients with AMI were included. 
Blood for estimation of catalase (Cat), gluta- 
thione peroxidase (GPx) and Mn-superoxide 
dismutase (SOD) was drawn before in i t ia t ion  of 
i . v .  t h r o m b o l y s i s  ( t O ) ,  t h e n a f t e r  a t  2 ,  4 ,  8 ,  
12 ,  24 h o u r s  a n d  t h e n  o n c e  d a i l y  t i l l  d a y  10 .  
1 8 - l e a d  EKC r e a d i n g s  w e r e  a l s o  t a k e n  s i m u l t -  
a n e o u s l y .  P a t i e n t s  w e r e  g r o u p e d  i n t o  " r e p e r -  
f u s i o n "  a n d  " n o  r e f l o w "  b a s e d  on  d y n a m i c s  o f  
EKG ( r e d u c t i o n  o f  ST s e g m e n t  e l e v a t i o n  b y  
~50% a f t e r  2 h ) ,  s e r u m  m y o g l o b i n  ( p e a k  w i t h i n  
4 h)  a n d  c r e a t i n i n  p h o s p h o k i n a s e  ( p e a k  w i t h i n  
12 h ) a s  w e l l  a s  r e p e r f u s i o n  a r r h y t h m i a s .  
R e s u l t s :  I t  w a s  f o u n d  t h a t  a l l  t h r e e  e n z y m e s  
w e r e  e l e v a t e d  i n  b o t h  r e p e r f u s i o n  ( g )  a n d  n o -  
r e f l o w  (N) p a t i e n t s ,  d r o p p i n g  o v e r  10 d a y s  t o  
a l m o s t  n o r m a l  v a l u e s .  T h e r e  w a s  no  s t a t i s t i -  
c a l l y  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  two  
groups~R.0.05)._ 
* tO 2 h 24 h day i0 

R/N R/N_ R/N R/N 
C a t ( U / l )  1 1 2 / 9 7  i 2 2 / 1 3 8  1 1 7 / 1 2 4  7 5 / 9 7 -  
G P x ( U / t )  9 6 / 1 4 2  1 4 2 / 2 0 8  4 7 6 / 2 7 6  1 9 4 / 1 6 5  
S O D ( n g / m l ~ .  1 8 6 / 1 0 4  1 6 5 / 1 5 4  1 4 0 / 1 4 5  1 5 4 / 1 2 _ 2  
(* R e s u l t s  a r e  m e a n  v a l u e s . )  

C o n c l u s i Q n :  T h e  m e c h a n i s m  o f  m y o c a r d i a l  c e l l  
d e f e n c e  a g a i n s t  f r e e  r a d i c a l s  i s  p r o b a b l y  
i d e n t i c a l  i n  b o t h  r e p e r f u s i o n  a n d  n o - r e f l o w  
p h e n o m e n a .  T h e r e f o r e ,  a n t i o x i d a n t s  c a n n o t  b e  
u s e d  a s  r e p e r f u s i o n  m a r k e r s .  
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IMPLANTATION OF A CHRONIC LEFT VENTRICULAR ASSIST 
DEVICE (LVAD) : HEMODYNAMIC PARAMETERS ARE UNABLE TO 

PREDICT RIGHT VENTRICULAR OUTCOME. 
L. Jacquet, R. Dion, P. Noirhomme. M. Van Dijck. M. Goenen 
Cardiothoracic Intensive Care Unit, St-Luc Univ. Hospital(UCL),Brussels,Belgium 

Patients with end stage cardiomyopathy can now be supported with implantable 
and wearable LVAD for extended periods. One of the major limitations of the 
concept of left ventricular support is the risk of acute right heart failure. At our 
institution, 3 patients, aged 44, 47 and 49 years have been implanted with the 
wearable Novacor R (Baxter) LVAD. Hemodynamie data before implantation are 
given in table : 

PTS l 2 3 
H.R.(bpm) 133 100 99 
BPmean (mmHg) 65 68 74 
PAP syst (mmHg) 50 48 43 
PAP dia (mmHg) 24 25 27 
PAP mean (mmHg) 32 32 33 
C.V.P.(mmHg) 10 7 12 
PAOP (mmHg) 23 23 27 
Cardiac index (l/rain~m2) 1.9 2.3 1.7 
S.V.L (ml/m2) 14.2 22.9 18.3 
P.V.R. (dyne.s.cm "s) 163 187 156 
S.V.R. (dyne.s.em 4) 1 181 895 1 224 
Right vent.ejection fraction 12 % 13 % N.A. 

CONCLUSION 
Pt 1 was unable to come off bypass in spite of maximal inotropic support and 
required mechanical right ventricular support for 72 hours. Pt 2 required high 
doses dobutamine and adrenaline to separate from extra-corporeal circulation; 
inotropic support could be gradually decreased over 72 hours. Pt 3 required only 
moderate inotropic support to come off bypass and inotropes were necessary for 
15 hours. None of the preoperative parameters (C.V.P., pulmonary pressure or 
gradient, pulmonary vascular resistance, right ventricular ejection fraction) are 
different enough among the patients to predict the 3 different evolutions. 
Hemodynamic data obtained with a pulmonary artery catheter are thus not 
diseriminant enough to evaluate and predict right ventricular behaviour. 

CORRELATION OF SERUM PROCAINAMIDE LEVELS WITH CLINICAL 
OUTCOME: A RETROSPECTIVE ANALYSIS. L. Nikolaidis. M.D. 1 
(Associatel. T. Rhodite. R.Ph. =. L. Williams, R.Ph?, C. Bortner, Ph.D.', 
K. Peters, M.Se. =, L. Siddoway, M.D. =, Departments of Medicine ~'~ 
Pharmacy ~'= and Research "~, York Hospital, York, Pennsylvania. 
Purpose: To determine if a correlation exists between measured serum 
Procainamide levels and clinical outcome in the treatment of arrhythmies. 
Background: The efficacy of conventionally accepted "therapeutic 
range" for Procainamide (4-10mg/It) in predicting clinical outcome has 
been debated in the literature. 
Design: A retrospective study of 78 inpafients, accounting for 136 eligible 
serum levels (>12 hours following admission or dose adjustments). In the 
event.of more than one level per patient, each level was entered and 
analyzed separately. A favorable clinical outcome was defined as 
conversion to normal sinus rhythm, in the absence of cardiac symptoms 
or signs of drug toxicity. 
Methods: Demographic, clinical and ECG data were analyzed. 53.8% 
of patients were male; 46.2% female. CAD was the most common 
underlying cardiac disease (85.7%) and 58.4% underwent open heart 
surgery. 69% received Proeainamide for supraventricular and 31% for 
ven~cular arrhythmias. 27% received a loading dose. Maintenance was 
provided by IV route in 36.8% and by PO in 63.2% (40.8%SR end 22.4% 
IR). 40.4% of patients were obese. CRCL was <20ml/min in 10.3%, 20- 
60mVmin in 66.2% and >6OmVmin in 23.5%. Favorable clinical outcome 
was observed in 48.5% of cases, unsuccessful in 45.6%, while in 5.6% the 
drug was discontinued due to toxicity. Overall mortality was 10.2%. 
Results: No significant difference in serum Procainamide concentrations 
was found between the pafients who achieved a favorable clinical 
outcome and those who did not (95% C[ 4,80-6.19 vs. 4.87-6.24, ~: 
5.49+2.83 vs. 5.55_+2.69, p=0.90). The number of levels "within 
therapeutic range" was not different between the two groups (40166 vs. 
40162, p=0.78). Subgroup analysis confirmed no influence of gender, 
obesity, post-op status, CRCL or type of arrhythmia, in contrast to other 
studies, we did not find significantly different levels attained in successfully 
converted patients from VT and SVT/AF (2: 5.97+3.28 vs. 5.44_+2.85, 
p=6.57). IV administration resulted in a trend toward a more consistent, 
yet not statlslJcally significant, correlation between serum levels and 
clinical outcome (~: 6.30+2.81 vs. 5.56+2.47, p=0.36), rather then PO (~: 
5.33_+2.72 vs. 5.46_+2.98, p-0.85), regardless of SR or IR brands. 
Conclusion: Our study, despite the inevitable limitations of a retrospective 
analysis, along with confiicfing reports from the literature, suggests a need 
for prospective evaluation of serum Procainamide monitoring in a larger 
sample to increase statistical power. 

"Right ventricular function following cardiopulmonary bypass: Is important 
the mode of  myocardial protection?" 

Authors: A.Toral P6rez, C.Esteva Lorenzo, C.Bonome Gonzalez, 
EAlvarez Refojo, M.J.Martin Villnueva, I.Belda Nacher, H.Juan Canal- 
ejo, La Corufia, Spain 

Objective: To compare the right ventricular function post cardiopulmonary 
bypass (CPB) with cold cardioplegia Vs warm cardioplegia in patients un- 
dergoing coronary artery bypass grafting (CABG). 

Methods: 32 patients undergoing CABG with CPB. 2 groups: COLD 
group (C): myocardial protection with hypothermic (4 ~ intermittent, ret- 
rograde, blood crystalloyd cardioplegia, 15 patients, WARM group (W): 
myocardial protection with normothermic (> 34~ continuous, antero- 
grade-retrograde blood crystalloyd cardioplegia, 17 patients. 

We have registred: heart rate (HR), blood pressure (Bp), pulmonary ar- 
tery pressures (PAp), central venous pressure (CVP), pulmonary capillary 
wedge pressure (PCWP), pulmonary and systemic vascular resistances 
(PVR, SVR), right ventricle end-diastolic end end-systolic volume (REDV, 
RESV), right ejection fraction (REF), right sistolyc ventricular work 
(RSVW) and cardiac output (CO) using a thermodilution thechnique and a 
microprocessor (model REF-1; Baxter-Edwards Laboratory); duration of 
CPB and aortic clamping, and the requirements of haemodynamic support 
after CPB. 

Results: In the C group an increase post-CPB of the Fc (62 + 13 
95.8 + 18.4, p < 0.01) was produced without significantly changes in the 
REDV, RESV, REF, RSVW neither CO. In the W group, HR increased 
from 58.5 + 8.8 to 79.9 + 8.6 (p < 0.01); REDV was reduced from 227.7 -+ 76 
to 139.14 _+ 36.4 (p < 0.05); RESV was reduced from 142 • 68.7 to 82 + 35.3 
(p < 0.05). There were not changes in the other haemodynamyc parame- 
ters. There was a trend (no significantly) to an increase of REF in the W 
group (40.07 + 9.7| • 4.7) compared with the C"group (39 • 10.9($ 
38.3 • 8.5) post-CPB. The need for haemodynamic support was similar in 
both groups. 

Conclusions: The  warm, continuous, anterograde-retrogade myocardial 
protection has obtained a decrease of preload, HR, and a trend to an in- 
crease in the REF, making an improvement in the right ventricular global 
performance when is compared with the classic form of cold myocardial pro- 
tection. 

EFFECT OF DOBUTAMINE ON pHi AFTER CARDIAC SURGERY 
O V~iis/inen, P Bocek, E Ruokonen, J Takala. Critical Care Research Program, 
Department of Intensive Care, Kuopio University Hospital, Kuopio, Finland 

Objective: To evaluate the effect of dobutamine on gastric mucosal pH (pHi) 
after coronaly artery bypass surgery. 
Design: Prospective study in a university hospital intensive care unit (ICU). 
Subjects: 20 elective cardiac surgery patients. 
Interventions: Dobutamine was infused at 4 ug/kg/min for 3 hours immediately 
after admission to the ICU. Hemodynamics were measured every 30 minute 
periods until 3 hours and again 2 hours after stopping dobutamine. 
Results: There were no significant differences in mean gastric pHi between the 
groups but mean phi decreased in both groups during the study period. Oxygen 
delivery and consumption both increased during dobutamine infusion but 
decreased to the control group level after stopping the dobutamine infusion. 
Lactate levels did not change. 

Baseline 90 min 180 min 300 min 
X_+SD X_+SD X+SD X_+ SD 

phi:* Dobut. 7.37+.05 7.33+.05 7.34_+.05 7.29_+.05 
Contr. 7.33_+.03 7.32-+.04 7.29_+.06 7.28+.04 

pH-gap** .06-+.03 .05+.02 .05-+.05 .08-+.05 
.09+.04 .06+.04 .09+.04 .11+.05 

C1 # 3.1-+.5 4.1+1.1 4.3+.9 3.7+.4 
0/rain/m2) 2.9-+.6 2.9+.7 3.5_+.9 3.4+.5 

02-extrfl # .274-.03 .22_+.02 24-+.03 .30_+.04 
.32_+.05 .32+.04 31_+.04 .31_+.05 

Lactate 1.0_+.22 .71_+.12 .81_+.16 .88_+.27 
(mmol/l) .80_+.27 .78-+.28 .84+.22 .89+.37 
Change within groups *p<.001, **p<.015. Group by time interaction 
#p<.01,##p<.001 (MANOVA). 
Conclusions: Increasing cardiac output by dobutamine does not prevent the 
postoperative decrease in pHi. 



THE COMBINED USE OF iNTRAAORTtC BALLOON PUMPING 
AND MECHANICAL VENTILATION MIGHT IMPROVE 
SURVIVAL IN CARDIOGENIC SHOCK. 
DA Kontovannis. JN Nanas, JP Lekakis, SD Moulopoutos. 
Department of Clinical Therapeutics, University of Athens, 
Athens, Greece. 

Objectives: The aim of the study was to evaluate the 
usefulness of a low dobutamine dose in conjunction with 
intraaortic balloon pumping and mechanical ventilation in 
cardiogenic shock. 
Methods:  We studied 21 patients 58 .9-  + t4.4 years of age 
suffered of post infarction cardiogenic shock characterized by 
a systolic arterial pressure< 80mmHg, urine output< 20 ml /h  
and mental confusion or purpueral signs of low output, non 
responded to dobutamine infusion up to 9 pg /kg /min .  All 
patients underwent mechanical assistance by the Intra-aortic 
Balloon Pump (IABP). Five patients were additionally placed on 
mechanical ventilation due to blood gases disturbances. The 
end points in our study were: reversion of cardiogenic shock, 
improvement of patients survival or both on the 15th post 
infarction day and 6 months later. 
Resu l ts :  Three patients refused IABP treatment and 0 /3  
survived on the 15th day. On the 15th day 3/13 supported by 
the IABP and 5 /5  that underwent mechanical ventilation plus 
IABP were alive (p <0.01). On the 6th month 2 /13 supported by 
the IABP and 5 /5  that underwent mechanical ventilation plus 
IABP were alive (p<0.01). 
C o n c l u s i o n s :  In conclusion, the combined use of mechanical 
ventilation and IABP assistance in severe cardiogenic shock 
might improve survival. 

UNSTABLE CORONARY CONDITIONS:  VALUE OF ADENOSINE 
SCINTIGRAPHY IN THE ACUTE PHASE 

Vassilis Vassilikos, Maria Koutelou, Vassilis Voudris, Gregory Pavlides, 
Athanasios Manginas, Anna Kouzoumi, Dennis V, Cokldnos, 
Onassis Cardiac Surgery Center, Nuclear Medicine Department. 1st Department 
of Cardiology, Athens Greece. 

Objectives: Adenosine (A) is widely used for Thallium (T1 201) scintigraphy in 
patients (pts) with stable coronary artery disease (CAD). We underwent this study 
in order to examine its safety and usefulness in pts with trustable coronary 
conditions (unstable angina UA, acute myocardial infarction AM]). 
Methods: We studied 32 pts who presented with an acute ischaemic syndrome (17 
with AMI - Group A, 15 with UA - Group B) and 74 patients with stable CAD 
(Group C). The mean age for Group A was 54 • 16 years, for Group B 64 • 11 
years, and for Group C 59 • 13 years. A history of  previous myocardial infarction 
was present in 6 pts of Group A, in 3 of  Group B and in 54 of Group C. Three pts 
in Group A, 5 in Group B and 15 in Group C had previous coronary artery 
bypass grafting. The median time between the onset of  symptoms and A was 5 
days (2 - 19) for Group A, 11 days (2 - 33) for Group B and 83 (25 I50) for 
Group C. We used a continuous fixed intravenous A infusion at a dose of 140 
7/kgr/min during 6 minutes with 3mCi T1201 being injected at the fourth minute. 
Results: Results were obtained by comparison with coronary arteriography (CA) 
expressed in terms of sensitivity (SN) and specificity (SP). Systolie blood pressure 
(SBP) dropped from 126 • 16 to 122 • 13 mmHg (NS) and heart rate (HR) 
increased from 68 • 8 to 74 • 10 beats per minute (bpm) in Group A (p = 0.002). 
In Group B SBP dropped from 122 • 19 to 118 • 21 mmHg (NS) and HR 
increased from 70 • 12 to 83 • 13 bpm (p = 0.004), and in Group C SBP dropped 
from 140 • 21 to 132 • 22 mmHg (NS) and HR increased from 66 • 9 to 75 • 11 
bpm (p = 0.002). In Group A all pts had irreversible defects (D) and 5 pts in 
addition had mixed D (reversible and irreversible) in other territories. In Group B 
1O pts had reversible D and 6 had also irreversible D. In Group C, 27 pts had 
fixed D, 19 had mixed D, 21 had reversible D and 7 had normal scans. The SN 
was 100% in Groups A and B, 98% in C, and SP 100% for Group A, (fixed 
defects included) and 50% for Groups B and C. 
There was no difference of side effects among groups: Chest pain (I pt - Group 
A, 2 pts - Group B, and 8 pts - Group C), transient hypotension (1 pt - Group C), 
headache (5 pts, Group C), dyspnea (1 pt - Group A), while ST depression was 
seen in 2 pts of Group B and in 2 pts in Group C. The rate of A infusion was 
decreased to 70 7/kgr/min in one Group B pt due to development of chest pain. 
Conclusions: We conclude that A is safe for detecting ischaemia in pts with AMI 
and UA, and provides important information for the management of these high 
risk pts. 

PHRENIC NERVE INJURY FOLLOWING CORONARY ARTERY 
BYPASS GRAFTING (CABG) WITH LEFT INTERNAL MAMMARY 
ARTERY (LIMA) 
I. Dimop_oulou, M. Daganou, A. Karakatsani, N. Koulouris', S. 
Geroulanos, J. Jordanoglou 
Surgical ICU, Chassis Cardiac Surgery Center and Dept. of 
Respiratory Medicine, University of Athens, Sotiria Hospital, 
Athens, Greece. 

Objectives_ To evaluate the precipitating factors of hypothermic 
phrenic nerve injury following CABG with LIMA. 
Methods: Fifty two consecutive patients (8 females), with a mean 
age of 59+8 (mean +SD) years were studied. During the ischemic 
arrest time topical hypothermia was obtained in al~ patients wffh ice 
slush and no cardiac insulation pad was used. All patients received 
a LIMA graft, with or whithout additional vein grafts. Supramaximai, 
bilateral phrenic nerve stimulation was performed percutaneously 
preoperatively and whithin 24 hours postoperatively. Square wave 
stimuli of 0.1 msec duration were applied at the posterior border of 
the sternomastoid muscle. The compound muscle action potential 
of the diaphragm was recorded, using surface electrodes on the 
anterior chest wall. The time interval from the application of 
stimulus to the onset of diaphragmatic activity, phrenic nerve 
conduction time (PNCT), was measured. Values exceeding 9.75 
msec were considered as abnormal. 
Besults: Preoperatively, all patients had normal (mean+SD) PNCT, 
7.69• msec for the left nerve and 7.98• mseo for the right 
nerve. On the first postoperative day, right PNCT was normal in atl 
patients (7.93• msec), whereas left PNCT was normal in 45 
patients (7.86• msec) and abnormal in 7 patients (incidence 
13.5%). In 6 patients the left phrenic nerve was inexcitable and in 1 
patient left PNCT was prolonged (10.50 msec). Comparing patients 
with normal and abnormal PNCT there was no difference in age, 
gender, number of grafts used, aortic cross-clamp and bypass 
time. However, patients with abnormal PNCT had a lower 
preoperative ejection fraction (45• vs 53• p=0.03). Moreover, 
in all of them LIMA was dissected from its origin ligating all upper 
arterial branches, which provide the blood supply to the left phrenic 
nerve, whereas in those with normal PNCT the small vessels 
originating from the upper 2 to 3 cm of LIMA were preserved 
(p=0.001). 
ConclusiojEL~ A hypoperfused left phrenic nerve seems to be more 
susceptible to hypothermic injury during CABG with a LIMA conduit. 

CARDIOPULMONARY BYPASS: A PLAY WITH 
MICROCIRCULATION AND OXYGEN CONSUMPTION 

E. Stamatak!, M. V]onjou, E. Karamichati. 
Dept. of Anaesthesia, Evangelismos Hospital, Athens, Greece 

Objectives: To test if necessary interventions on systemic vascular resistance 
(SVR) along with preset pump flew (Q) during CPB could adversely affect 
autoregulatory response and cause VO 2 shifts. 
Methods: We studied 26 males (554-7 yrs) who underwent CPB for cardiac 
surgery. At o oesophageal temperature 27-28 C we set pump flow at 2.1 
I.m~2.min -1. When MAP was higher than 85 mmHg we calculated VO 2 by using 
Fick equation. Then we infused sodium nitropruaside (SN) to control MAP at 
55-65 mmHg for 10 min and we calculated VQ 2. Without changing the SN 
infusion rate we set Q at 2.5 I.m'2.min "1. Ten min later we measured VO 2. We 
took VO 2 changes into consideration if greater than 15%. Statistical analysis 
using students-t-test for paired data and analysis of variance was used as 
appropriate. 
Results: Depending on the biphasic VO 2 response to SN infusion during low 
and high Q we classified pts in four groups (table). I. VO 2 increases with SN 
and increases further during high Q unmasking hypoperfusion and supply 
dependency. II. VO 2 increases with SN but the addition of high Q results in 
systemic shunt. III. VO 2 increase during high Q proves that vasodilatation can 
turn flow insufficient. IV. VO 2 does not change with any intervention. The small 
number of pts and the wide standard deviation did not allow any statistical 
significance. 

VO 2 at 28~ 

A (Q=2.1) B (O=2.1, SN) C (Q=2.5, SN) 

I n=5 39 + 11 46 + 16 52 + 13 
II n=6 50 + 12 55 4- 13 48 + 9 
III n=11 42 4- 9 37 4- 9 44 4- 10 
IV n=4 45 4- 12 44 4- 11 45 + 10 

VO 2 = ml. m'2.min "1, Q = I. m-2.min "1, SN = sodium nitropruaside. 

Conclusions: CPB is an interesting model for the behavior of microcirculation. 
Intervention on SVR and Q can improve or impair effective regional oxygen 
delivery, resulting in either better perfusion or systemic shunt. VO 2 monitoring 
seems necessary during CPB. 
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PREOPERATIVE CARDIOVASCULAR OPTIMIZATION 
IN PATIENTS UNDERGOING VASCULAR SURGERY 

C.P. Marini MD, R.S. Specter MD, L. Rivera MD, A. Jurkiewicz MD, J.R. Cohen 
MD. 
Dept. of Surgery Long Island Jewish Medical Center, New York, NY, USA 

Preoperative cardiovascular optimization (OPT) to CI > 2.8 L/min/m 2, 8 _< PAOP 
< 18 mm Hg,and SVRI __< 30 mmHg/Ll/min/m 2 decreases cardiac events 
(EVENTS) and mortality (MORT) in peripheral vascular surgery patients (PVS). 
Objectives: to determine if OPT to the same endpeints decreases EVENTS in 
patients undergoing abdominal aortic aneurysm repair (AAAR) and to study the r 
predictive value in PVS patients. 
Methods: 44 AAAR patients and 41 PVS patients were admitted to the S CU 
monitored with e PA and arterial catheters and treated to achieve OPT. Patients 
underwent surgery independent of success of OPT Data included demograph cs, 
incremental risk factors, laboratory and hemodynamic data pre, intra, a~nd 
postoperatively EVENTS, and MORT. EVENTS included arrhythmias requiring 
treatment or prolonging the SICU stay > 24 hours, a ST depression > !mm or 
T wave inversion, an acute Mr defined by a new Q wave > 0.03 sec or CPK-MB 
> 5%. Results are presented as means _4-. SD. 

Results: PVS AAAR 
No EVENTS EVENTS No EVENTS EVENTS 

PAOP 14.0--+ 7.2 16.0-+ 8.8 11.0__+ 3,9 9.0-+ 4.2 
SVRI 29.6-+8,5 34 .8+  11,5 26.1-+5.9 27.0+ 7.6 
CI 3 .2 -+0 .8  2.6--+0.7* 2 .9 -+0 .6  3.2-+0.5 
* =p<O.05 va No EVENTS it-test and Fisher's exact testt 

OPT was achieved in 32 of 41 (78%) and in 36 of 44 (82%) in the PVS and 
AAAR group, respectively. EVENTS did nat differ between groups 9 of 41 
(21,9%) and 12 of 44 (27,2%) in the PVS and AAAR group, respectively 
(p>O.05). MORT was 0 of 41 (0%) and 1 of 44 (2.2%) in the pVS and AAAR 
group, respectively (p > 0.05), While there was no difference in endpoints of OPT 
between patients with and with.out EVENTS in the AAAR group, there was a 
significant difference in CI between patients with and without EVENTS in the 
PVS group. Of note, 8 of 9 (89%) patients who developed EVENTS in the PVS 
group had a CI < 2.8 in contrast to 4 of 12 (33%)in the AAAR group. The 
positive and negative predictive value were 89% and 97% in the PVS and 50% 
and 75% in the AAAR group. 
Conciusione: f. the endpoints of OPT used for PVS patients cannot be ~sed to 
reduce EVENTS in AAAR patients; 2. pVS patients who have net achieved OPT 
are at extraordinary risk of perioperative EVENTS; 3. preoperative card ovascu ar 
OPT in AAAR patients makes no difference in cardiac related EVENTS, 

THE '~NORMAL" CENTRAL VENOUS PRESSURE/PULMONARY 
CAPILLARY WEDGE PRESSURE RATIO (CVP/PewP RATIO) AFTER 

CARDIAC SURGERY 
J.L. P~ters., J .L. Canlvet, P. Damas, M, Lamy 
Intensive Care Unit, Dpt of Anaesthesia and Intensive Care Medicine, 
CHU of Liege (Belgium) 

Background : Comparison of the right and left filling pressures (CVP/PcwP ratio) 
is considered as a useful diagnostic clue : the normal ratio is _< 0.6; ratio >_ 0.8 
may suggest right ventricul~ infarction while equalization of the CVP and PewP 
is a classic sign Of tamponade (1). However after cardiac surgery, many 
conditions (diastolic dysfunction, pulmonary hypertension, positive pressure 
ventilation) are susceptible to modify the '*normal" CVP/PcwP ratio. 
Material and method : We determined CVP/PewP ratio in 100 consecutive 
patients (pts) after uncomplicated cardiac surgery (78 coronary artery bypass 
grafts; 22 valvular replacements) Measurements were made before and after 
tracheal axtubation. 
Results :Cardiac Index : 3.2 _+ 0.7 1/minlm~; laotate:  144 + 68 rag/I; CVP 
range : 4-17 rnmHg; PewP range : 2-16 mmHg. Mean CVp/PcwP ratio before 
extubation is 0.94 (95 % confidence imerval : 0.86-1.02) and after extubation, 
0.93 (95 % confidence interval : 0.83 -.1.03), (NS, paired t-test). In 25 % of the 
pts, CVP was higher than PewP. There are no correlation between the 
CVP/PcwP ratio and C! before (r = -0.04) and after extubation (r = -0.09) nor 
between the CVP/PcwP ratio and mean pulmonary arterial pressure (MPAP), 
before (r = 0.08) and after extubation (r = -0.13), 
Discussion : Cardiac performance is adequate according to CI and lactate. 
However the CVP/PcwP ratio is markedly higher than the "normal" (_< 0.6) 
ratio. This difference is not related to mechanical ventilation because the ratio is 
similar before and after extubation, nor to pulmonary hypetaension because of 
absence of any correlation with MPAP, Post-CPB diastolic dysfunction of the 
right ventricle could be an alternative explanation. In this group of pts, increased 
CVP/PewP is not associated with any impairment of cardiac performance (absence 
of correlation with CI), 
Conclusions : CVP/PcwP ratio as high as 1 within a large range of CVp (4-17 
mmHg) and PcwP (2-16 mmHg) may still be considered as normal after cardiac 
surgery. This emphasizes the limitations of the hemodynamic monitoring after 
cardiac surgery (in comparison with echographic technics). Careful analysis of 
the morphology of the CVP and right ventricular pressure curves (x descent, y 
descent, dip-plateau) is mandatory rather than relying on the quantitative 
assessment alone. 
Reference : (1) LOPEZ-SENDON J. et al. : Circulation, 1981, 64:515-25. 

REDUCTION ~N DELAY OF FIBR)NOL1TIC TREATMENT IN ACUTE 
MYOCARDIAL INFARCTION: THE ROLE OF THE AUDITOR AND 
PROTOCOL OF PROCEDURES. 
J.L Carpintero A., A..G. AIc~.ntara.. M.V de la Torre P.. D.Daga R.. 
P.Arribas S., L.Ruiz del F..R.Toro S.. P.Pascuall G..A.Garcia G. 
ntensive Care.- University Hospital -M~laga (Spaink 
Introduct ion. Fibrinolitic Treatment (FT) permits the treatment of 
acute myocardial infarction (AMI) addressing the etiology, thereby 
eading to mproved ventncular function and a marked reduction m 
mortality. The main clinical oroblem is the reduced time of 
application. Delay in hospitalization, which can be from 50 to 120 
minutes, is potentially the most avoidable delay. 
Method.  To reduce delays in hospitalization, the following was 
carried out in two chases. 
1 Audit: Analysis of the time lapse from onset of symptoms to start 
of FT. showed that during "(he period 1 June to 31 December 1994, 
79 patients with chest paros were treated within a 0eriod varying 
from 30 minutes to 6 hours from onset of symtoms. Ages ranged 
from 33 to 86 (average 64,4), oelng 49 males and 30 females. They 
were glveD initial ECGs to determine ST mcreases suggesting AMI. 
Median t~me for this orocedure was l 0  m.. 204 potentia AMI 
patients were then admitted to the Coronary Unit, 103 [)atients, 
under age 75 with no contraindications received FT The median 
time apse from admission to Corona-y Care and administration of 
FT was 15 minutes (12. 17), -he total median delay was 58 minutes 
~40- I h.45min,~ 
Delays n start of this procedure are grouped as follows: 

Extra-hosDita delays (from onset of symtoms to arrival at hospital) 
Diagnostic delays (from hospital arrival to ECG). 
Treatment delays (from diagnosis to FT). 

2 Objectives: protocol of procedure to implement a fast-track method. 
A protoco was drawn up with the object of reducing diagnostic delays 
to 8-I 0 minutes and treatment delays to less than I 5 minutes 
Results. Following rmplementatlon of this protocol in January 1995, 
30 FTs were glven, with an over all average delay of 24 minutes. This 
fast-track method did not reveal any Inappropnate FT or any increase 
m complications, 
Conclusions: Detailed study of the various times taken for diagnosis 
ane treatment of AMI patients, showed up weaknesses in the system 
and improvements througn the protocol based on performence 
orocedures which led to a 59% reduction in the start of FT 

FAST TRACK: ANALYSIS OF DELAY REDUCTION TO THRQMBOLYTIC TREATMENT 
OF ACUTE MYOCARDIAL INFARCTION. 
A..Garcia A., MV de la Torre P., J.L Carpintero A.. DDaaa R., P.Arribas S.,, 
L.Ruiz del F,, R.Toro S.~ P.pascua! G-, A.Garcia G. 
University Hospital- M~]aga (Spain). 
Background: The importance of the early use of thrombo!ytic agents in acute 
myocardial infarction (AMI) is based in the better remaining ventrictJlar function and 
smaller mortality rate because of the greater reperfusion and sma!ler infarction size, 
Therefore, it is very impodant to apply this treatment to the maximum number of 
patients without thrombolytic contraindicati0n, and within the minimun period of 
time. The "thrombolytic fast track" implementation allows to optimize the time to 
administrate thrombelytic agents avoiding multiple delays~ 
Methodology: We anal!ze the application of thromboly0c agents to 73 patients 
with suspect of AMI from the begin!ng of September 1994 until the end of 
February 1995. In this time there are two different periods, during the first 4 
months thrombolytic agent were admin!strated at Intensive Care Unit (ICU), and 
during the second period we carried out a protocol of quick detection and 
thrombolysis therapy in susceptible patients at the emergency room in order to 
reduce the time to treatment. Ma!n results are shown in the faffewins table. 
Different Thrombolysis Thrombolysis 
delays {Classic route) {Fast Track) 
Extrahospital 2 h 38m 2 h 27m 
delay 
Diagnostic lgm 10m 
delay 
Therapy 58rn 24m 
de ay 
h=hours m=minutes 
The implementation of the fast track does not need supplementary personal or 
equipment but a protocelized approach and training of the personal involved The 
main problem detected was the usual attendance overload of the emergency 
department that makes difficult to follow many structurated actions. 
Conclusions: Pratocqlized changes in the management of AMI can significantly 
reduce the detay in the administration ef thrombolytic agents. It is not necessary 
to eomplet the procedure iq the emergency department, as the use of bolus 
schedules allows to begin the treatment in this area and to transfer the patient to 
ICU afterwards. 



7.5% NACL HYPERTONIC SALINE SOLUTION ( HS ) IN 
THE HEMODYNAMIC IMPROVEMENT OF PATIENTS 
SCHEDULED FOR ABDOMINAL AORTIC SURGERY. 
M. BONAZZI, L. BIANCHI DE GRAZIA, M. CIPOLLA, 
C. LENSI ~ M �9 MARSICANO, A. RIVA, C. PALADINI 
E. STORTI, D. LAVENEZIANA. 
Dept.Anaesth.-Int.Care - Bassini Hospital - 
USSL 31- Cinisello B. Milano (Italy) 

Objective: to evaluate the efficacy and the 
safety of HS in the hemodynamic improvement of 
patients scheduled for electiVe surgical 
repair of infrarenal aortic aneurism. 
Methods: HS 3.5 ml/kg infused over 15 min in 
patients with preoperative CI<2.5 I/min/sqm 
and PWP<12 mmH~. Hemodynamic evaluation 
performed at the end of the infusion(Tl), and 
30(T2), i20(T3), 180(T4) minutes later, with 
simoultaneous control of Na, Cl, K, H2CO3, pH 
and HT. 
Results: in the ten patients studied, CI, MAP, 
MPAP and SVI were statistically increased over 
the basal wal~es at all the times of 
observation. HR increased only at Ti; TSR, SVR 
and PVR decreased significantly only et TI; 
PWP and CVP did not change. SodiUm and 
chloride were significantly increased, 
starting from T1 to T4; potassium decreased at 

TI; HT decreased at T1 and T2; pH remained 
constant. 
Conclusions: HS is effective and well 
tolerated in volume loading of patients 
submitted to aortic surgery. An immediate and 
transient reduction of TSR and SVR coupled 
with a longer-lasting increase in 
contractility seem to be the main mechanisms 
responsible of the observed improvement of 
hemodynamics. 
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PREDICTIVE FACTORS OF SWAN GANZ CATHETER REQUIREMENT 
DURING CARDIAC SURGERY 

B. Calvet., P Wintrebert, H Barlet, P Trinh Duc, P. Colson 
AnesthOsie-ROanimation, Hopital Around de Villeneuve, Montpellier, 
France. 

Obiectives: The study was aimed at analysing predictive factors of Swan 
Ganz pulmonary catheter (PC) requiremen t during elective cardiac 
surgery according to the need of sustained inotropic support after 
surgery. 
Methods: Three hundred patients (aged from 27 to 85; 89 females and 
211 males)were consecutively operated on for elective coronary artery 
bypass surgery (CABG, n=179), valvular replacement (VR, n=98), 
combination of both (VR-CABG, n=15), or others (n=6) and 
retrospectively included in the study. Each patient had preoperative 
invasive cardiac investigation with calculated ejection fraction (EE). 
Anaesthesia, cardiopulmonary bypass (CPB) and cardiac arrest 
managements were similar in all patients. PC requirement was estimated 
from the need of either dobutamine, adrenaline, dopamine or 
enoximone use during the first 48 hours after cardiac surgery. 
Demographic data, ASA and NYHA classifications, preoperative EF and 
treatments, type of surgery, CPB and aortic cross Clamping (AXC) times, 
and postoperative incidence of complications Were compared in patients 
with or without inotropic support using either Student's t test or X2 with 
continuity correction when appropriate. 
Results: Seventy4hree patients (24.5%) required inotropic support after 
surgery. AXC .and CPB times, mean stay in ICU were significantly 
longer in patients with inotropie support (p<0.001). Type of surgery, 
preoperative EF, and NYHA classification are the first 3 significant 
factors related to inotropic support (p<0.005). Most patients operated 
on for double-VR or VR=CABG required inotropic support (57 and 
60%, respectively). Postoperative mortality was higher in patients 
receiving inotropic Support (8,2% vs 0,9% 'overall mortality, p=0.003). 
Conclusions: Since PC insertion is most.often justified because inotropes 
are required, these results suggest that elective rather than routine 
systemic PC insertion could be helped by considering several but 
selected preoperative factors. 

PERIOPERATIVE CONTINUOUS MEASUREMENT OF CARDIAC OUTPUT USED TO 
OBTAIN SUPRANORMAL OXYGEN DELIVERY IN :HIGH ~ iSK PAT'IENTS UN- 

DERGOING MAJOR ABDOMINAL SURGERY 
Authors: Helle Rusk, Michael E. Crawford, 5~ren Louma~n Nids~n, Charlotte Alierl~d, Pe- 
der Carl, Mogerts Bredgaard 5orensen 
Affiliation: Department of Anaesthesiology and Intensive Care, Hvidovre UfliverSfty Ho- 
spitaI, Denmark 

Background: Cardiovascular depression due to anaesthesia, old age and major gastrointe- 
stinal surgery is becoming an increasingly frequent challenge .to the anaesthesia-surgOry 
team. Deliberate preoperative manipulation of haemodynamics and Oxygen transport pa- 
rametres towards prede~t~mined optimal values may prove to be effective "in reducing 

12 morbidity ~nd mortality in high risk surgical patients, .  A new concept Of using conlimaous 
perioperative measurement of cardiac'output to obtain and maintain supranormal oxygen 
delivery (DO2I) is presented. 
Methods: Continuous measurement of cardiac output is a relatively new form of on-line 
monitoring, in which trains of impulses are emitted from a thermal filament mounted on a 
pulmonary artery catheter. Computer software recognizes patterns generated by minute 
changes in blood temperature and ealOalates cardiac output every 30-60 seconds. Cardiac 

3 output and mixed venous blood Oxygen saturation are displayed graphically on l ine.  In tins 
TM study cardiac Output Was measured continuously by Vigilance cardiac outpu t compl/ter 

(Baxter). Preoperative haemodynamiC optimization was performed with the goal of increa- 
2 1 sing DO2I to at least 600 ml /min /m accordfing to Shoemaker's algorithm . This was.done by 

infusing colloids (albumin or hydroxy ethyl starch (HAES-steril| until the desired DO21 
was reached. Infusion was stopped if cardiac output ceased to increase with infusion, if 
there were signs of pulmonary oedema or if wedge pressure reached 18 mmHg. Vasoactive 
or inotropic drugs were infused if the desired DO21 was not reached by infusion alone. 
Anaesthetic technique included continuous thoracic epidural and isoflourane anaesthesia. 
Expected mol:bidity and mortality rates were calculated by the "POSSUM" score aasing pre- 
operative clinical and paradinical estimates of organ function as well as surgery characteri- 
stics 4. 
Materials: 15 ASA group Ill-IV patients with a mean age of 75 years (range 60-92) and a 
mean Weight of 67 kg (range 36-93)) scheduled for major abdominal surgery were included. 
Results: 2 patients were excluded because DO2I could not be raised at all. Mean DO2I was 
increased from 488 ml /min /m 2 (range 384-610) to 688 ml /min /m 2 (range 490-967). Mean 
volume of preoperativdy infused colloid was 954 ml (range 0-2000). During surgery 1230 ml 
(range 5002300) of colloid was infused. Mean length of surgery was 150 minutes (range 60- 
300). Mean blood loss was 920 ml (range 04800). Expected mortality and morbidity rates 
("POSSUM") were 56% and 92%, respectively, whereas patient follow up upon discharge 
or at death revealed mortality and morbidity rates of 8 % and 54%, respectively. 
Conclusion: Based on experience from the present study, continuous measurement of car- 
diac output has proved to be a valuable tool for perioperative optimization of DO21 in ASA 
group IlI and IV patients during major surgery. However further studies including a grea- 
ter number of patients are necessary to confirm the promising preliminary findings. 
Literature: 1. Shoemaker WC Chest 1988;94:1176-1186 2. Boyd O JAMA 1993;270:2699-2707 
3. Yelderman M J Clin Monit 1990;6:322-332 4. Copaland GP Br J Surg 1991; 78:356-360 

Use of Inotropic Agents, Vasodilators, Diuretics and AV- 
Filtration in Patients with acute Left Heart Failure. 
JOrgen Potratz MD, Gunar Taubert MD, Evangelos Cfiannitsis 
MD, Hasib Djonlagic MD, Medical Uni-versity LObeck, FRG 

We studied the hemodyn~c  effects of  three different 
combinations of  pOsitiv inotropic .agents, vasodilators, 
diuretics and AV-filtration (AV) in 16 patients (pts) With 
severe left heart fa i l le  (left veutrieul0x filling pressure (LVFP) 
>25 mmHg) due to acute myocardial infarction. Hemodynamic 
measurements (intravascular pressures (LVFP), thermodilution 
(Cardiac Index (CI)) were made before (control) and after 
each therapy. In 11 Furosemide (F) + D0butamin (D) + Nitro- 
glycerin (Ni) reduced LVFP and a small increase of CI 
occurred. In 6 of these pts :(Group A) Nitroprusside (hip) 
instead of Ni increased CI significantly, in the other 5 pts 
adding of Amrinone (A) resulted in a pronounced increase of 
CI. Group C (n=5): The combination of Ni and AV reduced 
LVFP but did not increase CI which was achieved by 
AV+D+Ni. 

Group A: control ~ 
LVFP(mmI2Ig ) 35 
CI(1/min/m z) 2.0 2.3 2.8* 
Group B: D+F~:Ni D+F+A 
LVFP(mm~g) 32 ~ 22* 
C I(l/min/m ~) 2. t 2.5 * 2.9 * 
Group C: ~ AV+D+Ni 
LVFP(mmI~ g) 31 22r ~ ,  
CI(l/min/m z) 1.8 1.9 2.5 * 
(* p<0.05 versus control) 

In order to optimize the treatment of acute heart failure a 
combination of inotropic agents, vasodilators, diuretics and 
AV-filtration should he used guided by hemodynamic 
monitoring. 
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NORADRENALINE PLASMA LEVELS AFTER TRHOMBOLYSIS IN 
ACUTE MYOCARDLAL INFARCTION WITH REPERFUSION CRITERIA 

DEPENDING ON INFARCT SIZE AND LOCATION 

Arias Jr, Miragaya D, SandarD, San Pedro dM ~, Herndndez d, Valenzuela 12. 
Emergency and Intensive Care Department. Hospital of JEREZ, SPAIN 

OBJECTIVES: To evaluate the variation in nomdrenaline (NA) plasma 
concentrations in patients with acute myocardial infarction (AM1) after 
thrombolytic therapy with noniltvasive reperfusion criteria (clinical, 
electrocardiographic and enzymatic), in relation to infarct size and location. 

METHODS: 42 consecutive patiens with AMI, from October 1, 1994 to 
February 28, 1995, admitted within 6 hours alter onset of symptoms, 
undergone successfull systemic thrombolysis. 21 of them were anterior 
(Group A) and 21 inferior (Group B). Noradrenaline plasma levels at 0 
(NA1), 60 (NA2) and 240 (NA3) minutes after admission were compared 
with CK-peak plasma levels by linear regression. Differences were tested for 
significance by Student-t-test for paired and unpaired values. NA plasma 
concentration was measured by high-presssure liquid chromatography. 

RESULTS: Are shown in the following table: 

GROUP A (n=21) 
NA1 867.6 4- 96.6 
NA2 746.1 4- 91.4 
NA3 601.4- 51.8 

3330.5 • 395.3 CK-peak 
NA3/CK-peak ~< 0.05 / r =0.48 

p< 
0.05 NAI / NA2 

NA1 / NA3 0.001 
NA2 / NA3 NS 

GROUP B (n=21) 
525.7 :~ 52.6 
495.3 4- 66.8 
391.7 �9 49.6 

1925.2 :~ 409.0 
NS 
p< 

NS 
0.01 
NS 

means 4- SEM (Normal limit for our laboratory: NA < 37/0 pg/ml; CK < 170 U/I ) 

CONCLUSIONS: 1. The NA plasma levels at admission (NAI) are more 
increased in anterior than inferior AMIs, probably in relation to infarct 
size. 2. The decrease in NA is more evidence in AMIs with anterior 
location. 3. This decrease is probably due to the major efficacy of 
thrombolytic therapy in AMIs with anterior location. 

REPERCUSSIONS IN NORADRENALINE PLASMA LEVELS OF 
THROMBOLYTIC THERAPY IN THE ACUTE MYOCARDIAL 

INFARCTION " 

Arias Jd, Miragaya D, Sandar 1), Herodndez J, San Pedro JM a, Carrizosa F. 
Emergency and Intensive Care Department. Hospital of JEREZ, SPAIN 

OBJECTIVES: The aim of this study is to compare the plasma 
concentrations of noradrenaline (HA) between patients with acute 
raycoardial infarction (AMI), treated with end without systemic 
thrombelysis. 

METHODS: 74 consecutive patients with A/vii were studied from October 
1, 1994 to february 28, 1995. They were divided into three groups: Patients 
who received systemic thrombolysis with noninvasive (clinical, 
aleetracardiographic end enzymatic) reperfusien criteria: Group A (n=42), 
without reperfnsion criteria; Group B (n=10); and Group C @=22) under 
conventional trealment. Blood samples for CK end NA analysis were taken 
at 0 (HA1), 60 minutes (HA2) and 240 minutes (HA3) after admission end 
compared. Differences were tested for significance by Student-t-test for 
paired and unpaired values. NA plasma concentration was measured by high- 
pressure liquid chromatography. 

RESULTS: Axe shown in the following table: 

OROUP A (n=42) GROUP B (.=10) GROUP C (n=22) 
NA1 752.2 4. 80.5 463.84- 115.9 6204- 83.8 
NA2 648.0 4- 82.8 505.9 4- 126.2 565.1 4- 81.9 
N.a3 476.14- 82.8 373.14- 7 9 . 7  568.24-83.0 

p< p< p< 
NA1/NA2 0.05 NS NS 
NA1/NA3 0.001 0.1 NS 
NA2/NA3 0.05 NS NS 

(means 4- SEM. Normal limit for our laboratory: NA<370 pg/ml.) 
Differences for unpaired values intergrunps were NS 

CONCLUSIONS: This study suggest that: 1. The successfidl thrombelytic 
therapy in AMI (Group A) produce a clearly significant decrease in NA 
plasma levels compared with AMI without i~x~rfusion end AMI with 
conventional treatment. 2. The~e is a trend to decrease in HA in AMI without 
reperfusion criteria (Group B), probably due to certain degree of 
t~cg'rfueion. 3. There is not significant variation in NA in conventional 
treated AMI (Group C). 

Autologous platelet  rich plasma for open heart surgery 

V.Suchanov, A.Levi t ,  P.Trofimov, ICU, Regional  Hospital,  Ekaterinburg,  
Russia 

Objectives: Our task was to improve the technique of preservation of plate- 
let rich plasma. 

Methods: 38 patients scheduled for mult iple cardiac valve replacement  in 
1994 were divided into two groups: group I (10 patients) - without  PP; 
group II (28 patients) - PP was performed preoperatively. The first PP was 
made ten days and the second - 3 days before the operation. PRP was pre- 
served by cryoconservation. Our technique of cryoconservation is distin- 
guished by the speed of freezing (17-18~ and absence of DMSO. 
This made it possible to preserve 90 % functionally active platelets during 
20 days. The PRP was transfused back after heparin neutralization. The 
Hospital  Ethics Commit tee  approved the investigation. 

Results: The blood loss through the 1st p. o. d. was significantly greatest  in 
the group I (725 _+ 97 ml) and all the patients required transfusion of the do- 
nor blood (480 + 112 ml) whereas the blood loss in group II  was 489 +_ 75 ml 
and olny 12 patients required the donor blood. The number  of platelets on 
the 1st p.o.d, was 107 _+ 12. 109/L (group I) and 153 + 19. 109/L (group II), 
p < 0.05. 

Conclusions: Our technique of PRP cryoconservation makes it possible to 
avoid the crystallization phase during freezing of PRR Thus the infusion of 
PRP may improve hemostasis after open heart  surgery and limit the use of 
the donor blood. 

DETERMINANTS OF PROGNOSIS FOR WOMEN 
AFTER ACUTE MYOCARDIAL INFARCTION 

T.Moccetti MD,R.Malacrida MD, M.Genoni MD, E.Pasotti MD, 
A.P.Maggioni MD and the ISIS-3 Investigators 

Interdisciplinary Critical Care Unit, Department of Medicine, 
Regional Hospital, Lugano - Switzerland 
Sasso Corbam Clinical Research Institute, Bellinzona - Switzerland 

In-hospital  outcome of women suffering an AMI is general ly  
considered worse than that of men, but it is still debated whether female 
sex is per s e a  negative prognostic factor or is merely associated with 
other negative determinants of prognosis. 

The purpose of the present study is to evaluate the independence of the 
association between female sex and mortality (in the 567 patients of 
the Swiss Centers) and in the 36381 patients randomized in the ISIS-3 
trail 
Mortality rate in women was 14.8% (1421/9600) compared to 9.1% 
(2417/26480) in men; in Switzerland: in-hospital mortality for women 
was 15.5% (20/129), for men 7.1% (31/438). 

The table shows the results of ISIS-3 in terms of odds ratios and their 
95% confidence intervals either after unadjusted analysis or after 
adjustment for age, known to be the major confounding variable when 
prognosis of women after myocardial infarction is considered, and for 
all the available clinical and epidemiological characteristics collected at 
trial entry: 

ISIS-3 CH ISIS-3 
567 pts 36381 pts 

OR 95%CI p OR 95%CI p 
Unadjusted analysis 2.79 1.41-5.55 <.001 1.82 1.68-1.96 <.0001 

Adjusted for age 1.20 1.11-1.29 <.0001 
Adjnsted for all variables 1.14 1.15-1.23 =.002 

These observations suggest that there is a small but independent effect 
of female sex on short-term mortality after acute myocardial infarction. 



PULMONARY SHUNT DURING CORONARY SURGERY-AND 
POSTOPERATIVELY 

~3. Vlajkovic MD, R. Sindje!ic MPH, V. Neskovic MD, P. Petrovic MPH 
Institute of Cardiovascular Diseases, Clinical Centre of Serbia, 

Dr K. Todorovica 8, Belgrade, Yugoslavia 

Objectives: Differenl factors may have influence on pulmonary fimction during and 
~fter cardiopulmonary bypass (CPB). The aim of this study wax to evaluate changes in 
pulmonary shunt (Qs/QT) during coronary surgery (CS) and postoperatively. 
Methods: 40 patients (pts) (mean age 55 _+ 6 years) ~heduled for CS gave their 
informed consent to the study which was approved by the Universfty Human Research 
Committee. CPB time was 107 • 22 rains, membrane (27) and bubble (13) oxygenators 
a, ere used. Anaesthesia was balanced and pts were extubated 12 to 18 hrs after CPB. 
Pts were monitored with Swan-Ganz catheters (SGC) for 24 hrs after CPB. At that 
time Qs/QT was calculate( according to )be standard shunt equation. After the SGC 
had been removed, an estimated shunt was calculated. Measurements of Qs/QT were 
performed: before induction of anaesthesia (1), after induction of anaesthesia (I[), 5 
mins after CPB (III) 2 (IV) and 6 (V) hrs afiter CPB, 30 rains after extubation (VI), 24 
hrs after CPB (V[1) and on the 2nd, 3rd, 5th, 8th and 13tb postoperative day (PD) 
(VIII, 1 X, X, XI, XI1, respectively). Analysis of data was performed by two-way analysis 
of variance, p < 0.05 being regard as significant. 
Results: The figure shows the values for Qs/QT expressed as means + SD. There was a 
significant increase in Qs/QT above b~setine throughoul the whole investigated period 
except on the 13th PD. QS/QT reached maximum at 30 rains after extubation (VI). 
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Conclusions: The results of our study show a significant change in Qs/O'r during CS 
and postoperatively. This finding is a consequence of negative influence of CPB itself 
and the other factors in relation to operation. The recovery of pulmonary function 
occurred on the 13th PD when Qs/Qx have [ound it's preoperative level 

OXYGENATOR TYPE AND PULMONARY ~,HUN'|" ALTER 
CORONARY SURGERY 

R. Sind)elic MPtt, G. Vlajkovic MD, A. Vukotic MD, P. Petrovic MPH 
Institute of Cardiovascular Diseases, Clinical Centre of Serbia, 

Dr K. Todorovica 8, Belgrade, Yugoslavia 

Objectives: Many stndies have shown advantages of membrane oxygenalors over 
9ubbie type oxygenators. The aim of this study was to evaluate the influence of 
3x3'genator type on pulmonary shunt (as/aT) after coronary surgery. 
Methods: 40 patients (pts) gave their informed consent to the study which was 
approved by the University ttuman Research Committee. Pts were divided into two 
groups: A1 (n = 27) with a membrane o~genator and A2 (n = 13) with a bubble 
oxygenalor used during cardiopulmonary bypass (CPB). ths were monitored with 
Swan-Ganz catheters (SGC) for 24 hrs after CPB. At that tfme OS/OT was calculated 
according to the standard shunt equation. Alter the SGC had been removed, an 
estimated shunt was calculated..Measurements of OS/QT were performed: betore 
induction of anaesthesia (I), 30 mins after extubation (11), 24 hrs alter CPB (111) and 
on the 2nd, 3rd, 5th, 8th and 13th postoperative day (IV, V, VI, VII> VIII, 
respectively). Analysis of data was performed by one-way analysis of variance, p < 0.05 
being regarded as significant. 
Results: The figure shows the values for QS/QT expressed as means _+ SD. Os/QT was 
significantly greater at 30 rains after extubation (II) in A2 group. The difl'ereuce 
between the two groups was no more significant from 24 hrs after CPB (III) to the end 
of the investigated period. 
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Conclusions: Membrane ox3'genation during CPB is accomplished by reduction in 
blood cellular destruction and less alteration in blood. The results of our study show 
the influence of oxygenator type on value of QS/OT only after extubation (12 to 18 hrs 
after CPB). The difference in QS/QT disappeared 24 his after CPB and since that time 
the oxygenator type had no influence on Qs/QT. It may be of particular importance in 
patients with severe forms of cardiopulmonary disease who are at risk of higher 
postoperative morbidity and mortality. 
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PREVALENCE OF HYPOMAGNESEM]A IN ICU PATIENTS 
J Gomez, M Shahla, JL Trentini. RJ Kahn~ JL Vincent 
Department of Intensive Care- Erasme Hospital - Free University of Brussels 

OBJECTIVES: Hypomagnesemia has been reported with a variable 
prevalence (20 to 61% ) in ICU patients. Magnesium deficiency can induce a 
number of climcal symptoms (primarily cardiovascular and neuro- 
psychiatric) but can also be clinically silent (10-65% are asymptomadc), 
METHODS: We measured whole blood ionized magnesium (LMg++) in 74 
patients on admission to the ICU, using a NOVA 8 electrolyte analyzer 
(NOVA Biomedical), containing an iMg++ electrode. Blood was collected 
in syringes with dry heparin (Radiometer QS 50 ). Normal range of iMg++ 
was found between 0.45-0.55 mmot/L (healthy volunteers). 
RESULTS: For the entire population, we found a 61% prevalence (45/74) 
of hypomagnesemia (Figure 1). Among the surgical patients, the prevalence 
was highest after cardiac surgery (85%) and after thoracic surgery (80%) and 
was lowest after neurosurgery (8%). Hypomagnesemia was also common in 
patients after liver transplantation (LVTX) or with hepatic failure (100% for 
both groups). 
CONCLUSION: Our findings confirm that hypomagnesemia is common in 
acutely ill patients, especially in those after cardiothoracic surgery or those 
with liver disease. Nevertheless. it is difficult to define the associated factors 
with sufficient specificity, so that measurements of iMg++ are warranted to 
diagnose hypomagnesemia. 
iMg (m Mol/l/ 
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PARAAORTIC COUNTERPULSATION AND CENTRIFUGAL BLOOD 
PUMP ARE EQUALLY EFFECTIVE IN CARDIOGENIC SHOCK 
S. Nanas,J. Nanas,Ch. Charitos,A. Gougoulakis,K. Makaritsis,J. 
Chatzigeorgiou,Ch. Roussos,S. Moulopoulos. Dept of Clinical 
Therapeutics and Dept of Critical Care, Univ. of Athens, Greece. 

Objective: The Centrifugal Blood Pump (CBP) is often used for 
partial support of patients with severe cardiogenic shock. The 
hemodynamic effects of a new valveless Para-aortic 
Counterpulsation Device (PACD) were compared to those of a 
CBP in acute experimental cardiogenic shock. 
Methods: The PACD, a valveless round pumping chamber that 
has a 100 ml stroke volume, was implanted via a dacron graft on 
the ascending aorta in nine dogs and was synchronized on the 
base of the electrocardiogram in order to provide diastolic 
augmentation. The CBP was implanted on the same animals with 
the inflow into the left atrium and the outflow into the aortic arch. 
Hemodynamics were obtained with both devices off, with the 
PACD on, or the CBP on. 
Results: There was no difference in mean aortic pressure 
60.0-+12.0 mmHg (PACD on) vs 69.0-+26.0 mmHg (CBP on), in 
left ventricular end diastolic pressure 11.9-+5.4 mmHg (PACD on) 
vs 9.9+-5.2 mmHg (CBP on) or in cardiac index 84.0-+36.0 
ml/kg/min (PACD on) vs 85.0+-33.0 ml/kg/min (CBP on). 
However, there was a significant difference in tension time index 
(nl )  712-+381 mmHg.sec/min with the PACD on vs 1,339_+694 
mmHg.sec/min with the CBP on (p = 0.01),in left ventricular systolic 
pressure 55.0-+ 19.0 mmHg with the PACD on vs 73.0-+26.0 mmHg 
with the CBP on (p=0.006), in double product 5,629-+2,574 
mmHg/min with the PACD on vs 7,440-2_ 3,294 mmHg/min with the 
CBP on (p=0.006) and in endocardial viability ratio 3.97-+2.0 with 
the PACD on vs 1.45-+0.32 with the CBP on (p=0.005). 
Conclusions: The PACD is at least as effective as the CBP in 
restoring the peripheral hemodynamics in cardiogenic shock and 
furthermore it decreases markedly the myocardial oxygen demand 
making it a preferable device in cases of reversible damage of the 
myocardium. 
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HEPARIN ASSOCIATED THROMBOCYTOPENIA AND 
THROMBOSIS (HATT): INCIDENCE, DIAGNOSTIC TOOLS AND 

CLINICAL COURSE 

U. Janssens MD, W. T. Lankes MD, H. G. Klues MD, P. Hanrath MD 
Medical Clinic I, RWTH Aachen, Germany 

Hepariu influences platelet function and may lead to 
thrombocytopenia called heparin-associated thrombocytopenia (HAT) 
regardless of the dose and route of administration. Additinnal venous 
and/or arterial thrombosis may lead to life-threatening complications. The 
incidence of so-calied heparin-associated thrombocytopenia and 
thrombosis (HATT) ranges between I-5%. HATT is confirmed by a 
heparin induced platelet activation assay (HIPA). 
Results: From 11/93 to 11/94 1146 consecutive patients of our icu were 
reviewed retrospectively. All patients were treated with heparim The 
incidence of HATT was 1% (12). In all cases diagnosis was proven by a 
positive HIPA. 2/12 patients died. In 3/12 HATT could be confirmed 
before severe thromboembolic complications occured. 4/12 patients 
developed a deep vein thrombosis (DVT), 2/12 DVT and pulmonary 
embolism (PE), 2/12 DVT, PE and arterial thrombosis (AT) and 1/12 a 
DVT, PE~ AT and a sinus thrombosis. 
Conclusion: The incidence of HATT in a r series of 1146 pts. is 
1%. Presence of thrombocytopenia and thrombosis of the great 'vessels is 
associated with a significant mortality (2/12). Computed tom0graphy (CT) 
and transthoracic/transesophageal echocardiography (TTE/TEE) are 
important tools in diagnosing and monitoring the extent of cenlraI venous 
and arterial thrombosis. 

HEMODYNAMIC PATTERN IN CARDIOGENIC SHOCK: IS 1I  
ALWAYS TYPICAL? 

A. Cabral MD, M. Shahla MD C. Meneses-Oliveira MD and JL Vincenl 
MD.PhD. 
Department of Intensive Care. Erasme University Hospital, Brussels, Belgium 

OBJECTIVE: To determine extreme hemodynanuc patterns in cardiogenic 
shock. 
Although ~.~xdiogenic shock is characterized by a low cardiac index (CI), high 
systemic w~,scular resistance index (SVRI), and high cardiac filling pressures, 
some patients may develop art atypical pattern. 

METItODS: We reviewed the hemodyuamic pattern of 73 patients with 
cardiogenic shock, as defined by an initial Ct below 2.5 l/rain/m: in the presence 
of myocardial dysfimction attributed to ischemic heart disease (N=26), heart 
failure (N=7), valvulopathy (N=2) or recent cardiac surgery (N=38). After 
exclusion of 10 patients with concurrently suspected/documented infection, this 
study included 63 patients, of whom 23 (36.5%) survived. Treatment of shock 
included dopamine (N=43), dobutamine (N=56), norepinephrine (N=18) and 
epinephrine (N=23). 

RESULTS: Lowest values of C1 and SvO2 were 1.744-0.50 1/min/m 2 and 
48.04-10.6 %, respectively. Highest values for CI and SvO2 were 2.764-0.84 
I/min/m 2 and 66.1:~I1.6 %, respectively. At some point during their evolution, 24 
patients (38%) reached a CI > 3.0 1/min/m 2 and 14 (22.2%) a CI > 3,5 l/min/m< 
49 (77%) patients reached a SvO2 > 60 % and 14 (22.2%) patients a SvO2 > 75 
%. 

CONCLUSIONS: The hemodynamic pattern of cardiogenic shock is not always 
typical. The release of inflammatory mediators and the administration ol 
vasoactive drugs are likely to be implicated. 

OUR EXPERIENCE OF ENAP ( ENALAPRIL) 
APPLICATION IN THE TREATMENT OF NYPORENIN 
ARTERIAL HYPERTENSION 

U.S. Makliakev, P.M.Borschov, V~V.Choronko 
Dept. of Clin. Pharm., Rostov-on-Don, Russia 

39 patients with arterial hypertension 
(AH) and initially law plasnla renin activity 
(PRA) had been studied. In all patient 

changes of arterial pressure (AP) after 
single administration of Enap was studied. 
Nypotensive reaction wiht deereasin E of ave- 
rage AP about 20-25 mm Hg aYter single drug 
administration observed only in 4 patients. 
EZAP monotherapy accomplished during one week 
with 20 mg daily dose. Hypotensive effect ob- 
served in 5 patients including ones which 
were susceptible to single ENAP administra- 
tion. After that first stage of therapy all 
patints began to combinate ENAP with Hypo- 
thyazid in dose of 25 mg per day~ After week 
of treatment such drugs combination lead to 
veritable AP lowering in 3 addition patients. 

In the remaining resistant to such drug 
combination patients was add Corinfar in dai- 
ly dose of 40 mg. This new drug combination 
permits to lower AP in 23 patients. Subsequ- 
ent discontinuation of ENAP administration 
to such patients aid not connected with inc- 
reasing of again. 

Therefore the most of the patients with 
AH and law PRA(78,7%)did not susceptible to 
ENAP therapy and ENAP and Hypothyazid combi- 
nation. On the contrary-combination of Corin- 
far with Hipothyazid was effective in 59% 
patients with AH and low PRA. 

CAN EXTREME VALUES OF SvO2 PREDICT RELIABLY THE 
OUTCOME IN CARDIOGENIC SHOCK? 
.A Cabral MD, C. Meneses-Oliveira MD, M. Shahla MD and JL Vincent 
MD. PhD. 
Department of Intensive Care, Erasme University" Hospital, Brussels, 
Belgium 

OBJECTIVE: A number of studies have shown that cardiac index is lower 
in non-survivors than in survivors from cardiogenic shock. In this stud3, we 
investigated the possible predictive value of extreme values of m i ~ d  venous 
ox3gen saturation (SvO2) in eardiogenlc shock. 

METHODS: In 35 patients with cardiogenic shock due to ischemic heart 
disease (N=26), heart failure (N=7) and valvulopathy (N=2), hemod31aamic 
data including measures of intravascular pressures, cardiac output and 
mixed venous gases were collected at regular times intervals, at least 3 times 
a da?. All measurements were obtamed in a relative steady state and in the 
absence of severe anemia or hypoxemia. Treatment of shock included 
dobutamine (N=30), dopamine (N=24), norepinephrine (N=I2) and 
epinephrine (N=7). 27/35 (77%) patients died. 

RESULTS: Lowest CI values averaged 2.18• and 1.52• l/rnin/m z 
in survivors and non-survivors, respectively (p=0.002). Highest CI values 
averaged 3.51• and 2.244-0.79 l/min/m 2, for survivors and non- 
survivors, respectively (p=0.0003). Lowest SvO2 values averaged 
56.1• and 42.84-10.5 % for survivors and non-sulvivors, respectively 
(p=0.003). Highest SvO2 values averaged 73.64-6.9 and 59.9:~12.7 % for 
survivors and non-survivors, respectively (p=0.007). None of the 8 survivors 
but 13/27 (48%) non-survivors reached a SvO2 below 45% (p=0.015). All 
survivors but only 15/27 (56%) non-survivors reached a SvO2 above 64% 
(p=0,03). 

CONCLUSION: These data indicate that both SvO2 and CI measurements 
are important prognostic indices in cardiogenic shock, Patients who never 
reach a SvO2 below 45% or who reach a SvO2 of 65% have a better 
outcome. 



DEVELOPMENT OF A NOVEL EXTRACORPOREAL LIVER SUPPORT SYSTEM. 
HAEMODYNAMIC STUDY IN HEALTHY ANIMALS 

GJ~stopanagiotou MD PhD, N.Arkadopoulos MD, K.Theodoraki MD, L.Athanasiou 
MD, J.Kapiris MD, V.Smymiotis MD, J.Papadimitriou Professor 
2nd Dept of Surgery, University of Athens Medical School, Areteion Hospital, Athens, 
Greece 

Objective: Based on our previous studies of the function of isolated liver grafts, this 
experimental protocol aims at developing a novel extracorporeal liver support circuit, 
with an incorporated pig liver. 
Methods:The graft liver was obtained from pigs weighing 15-20 Kg. Under general anes- 
thesia the aqimals underwent total hepatectomy,following cannulation of the portal vein, 
the infrarenal aorta and the infrahapatic vena cava and peffusion wit h 4 It of heparinised 
R/L solution at 4~ The circuit consisted of the graft liver connected to a fluid reservoir 
and a centrifuge pump. Ten healthy pigs weighing 30-35 Kgr were connected to the cir- 
cuit as follows: The rt carotid artery was connected to the portal vein of the graft and 
the rt jugular vein was connected to the fluid reservoir, through the centrifuge pump. 
The fluid reservoir collected the outflow from the graft's suprahepatic inferior vena 
cava. The cystic duct of the graft was ligated and the bile.duct cannulated for bile col- 
lection and measurement. Bridges were adapted to the circuit to bypass the graft liver 
when necessary, in cases of by pass blood perfusing the graft was oxygenated through 
a bubble oxygenator. Mean total priming volume of the circuit was 600 ml. Temperature 
was maintained at 38~ and portal vein pressure at 16 (12-20) mmHg. The flow was 
0.5-0.7 ml/gr of graft liver mass per minute. Observation period was 8 hours (T8). 
Results: Results of the hemadynamic and metabolic monitoring of the recipients [MAP 
(T0=124mmHg , T8=118mmHg), HR (T0=177, T8=201), RAP (T0=11mmHg , 
T8=19mmHg), PAP (T0=26mmHg, T8=31mmHg), PCWP (T0=14mmHg, T8=15~mHg), 
SVR (T0=1940dyn'sec/cm '5, T8=2190dyn'seclcm~ PVR (T0=206dyn.sec/cm o, T8= 
354 dyn.sec/cm ,'~), CO (T0=4.631t/min, T8=3.61t/min), DO 2 (T0=662ml/min, T8=261.6 
ml/min), VO 2 (T0=118ml/min, T8=111ml/min), O2ER (T0=17.8%, T8=42.5% ), pH (To= 
7.48, T8=7.39 ), pO 2 (T0=292mmHg, T8=371mmHg), pCO 2 (T0=28mmHg, T8=30 
mmHg), pVO 2 (T0=47mmHg, T8=36mmHg), SvO 2 (T0=84%, T8=66%), BE, Na, K, 
Ca ++, lactate, osmolality, AST, ALT, PT, APTT, revealed hemodynamic and metabolic 
stability of the animal. 02 consumption, CO 2 production and tissue oxygenation of the 
graft were also studied. 
Conclusion; The described circuit proved to be safe and well tolerated by healthy ani- 
mals but its value for temporary liver support is currently being estimated, in a surgically 
induced experimental fulminant hepatic failure modal. 
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FIVE YEAR FOLLOW UP OF HUMORAL IMMUNITY IN PACED 
PATIENTS. 
G. P. Hatziantoniou, A. D Benroubis, P. K. Harbis. 
Athens Polyclinic Hospital, Department of Cardiology 
Athens, Greece 

Introduction: Prosthetic materials like silikone, dacron, teflon e.tc. 
produce auto immune responses and may even trigger clinical 
syndromes like Scleroderma, Sjogren, SLE el.c. In our study we 
followed the evolution of humorial immunity parametrs for up to five 
years in a cohort of paced pts with implanted metallic and silicone 
materials. 
Method: 24 paced pts (mean age 55+-13 yrs) without clinical or 
laboratory findings of malignancy or immune disorders were included. 
We measured the immunoglobulins, the complement, the auto 
antibodies and the proteins involved in inflammatory reactions every 
6 months. The initial and final mean values are shown in the 
table.Statistics included x 2 and t-test. 
Results: 

Mean Values Initial After 5 years P 
IqG 1599+-522 1998+-1032 N S 
Iq M 125+-52 1998 +-92 <0,001 
IqA 323+-94 485+-240 N S 

_CC 3 170+46 190+-80 N S 
C_ 4 28+-8 40+-31 N S 

We also noticed that although low antibody titles were found in 3 pts 
initially, there were found in 9 pts after 5 yrs. 
Conclusion: Pacemaker materials provoke a mild modification of 
humoral immunity increasing IgM title and mildly increasing auto 
antibody title. 

i 
VASKULITIS AND INTENSIVE CARE MEDICINE: 
SUBSTITUTION OF FACTOR XIII (FXIII) IS ESSENTIAL IN 
THE THERAPY OF SEVERE HENOCH-SCHONLEIN 
PURPURA (HSP) WITH INTESTINAL HAEMORRHAGE 
A. van Bierbrauer, R. Eghring, J.A. Schmidt, C.O. Feddersen, 
R. Seitz, F. van Wichert 
Dept. of Internal Medicine, Philipps-University, Marburg, Germany 

Obiectives: HSP, a systemic leucocytoclastic vasculitis and 
anaphylactoid purpura can be accompanied by abdominal pain and 
life-threatening intestinal bleeding. Recently we could disclose, that 
these patients develop severe FXIII-deficiency and immense 
haemorrhagic oedema of the intestinal wall. By the following case 
report we will demonstrate and discuss the importance of FXIII- 
deficiency for pathogenesis, therapy and outcome in HSP. 
Case report: A 41 year old man developed typical skin 
manifestations of HSP following an episode of severe (biliary ?) 
pancreatitis and percutaneous draining of a pancreatic pseudocyst. 
Two days later he had a paralytic "ileus with immense hemorrhagic 
wall-oedema and massive dilatation of the small bowel. He got fever 
up to 39.5 ~ and developed severe gastrointestinal haemorrhage 
(blood transfusions necessary). The coagulation data disclosed a 
severe FXHI-deficiency (activity 34%), whereas Quickvalues, 
platelet count and ATIII-level were found to be within the normal 
range. Elastase was markedly elevated. Substitution of FXIII to 
normal levels leeds to the cessation of bleeding symptoms and 
abdominal pain, later resulting in a restitutio ad integrum. 
Conclusions: HSP with intestinal involvement is a life-threatening 
vasculitis, in which careful and frequent examinations of the 
coagulation system, especially of FXIII are necessary. Detailed 
analysis of the coagulation data suggest, that the severe FXIII- 
deficiency is due to a specific degradation by proteolytic enzymes 
(like elastase) as well as consumption within the immense 
haemorrhagic oedema of the intestinal wall. Knowing these facts, 
even most severe cases of HSP with intestinal involvement can be 
successfully treated by substitution of FXIH. 

ANOTHER CASE OF SYST~-M, IC CAPILLARY LEAK SYNDROME 
r Sala-Mateus, G. de Febrer, O. Sotorra, JM. Ferret, A. Castro, 
C. Alonso-Villaverde, L, Massna, *N, Beltran. 
Unitat de Vigil~ncla Intensiva. Servei de Medicina !nterna i de 
*Laboratori. Hospital Universitari de Sant Joan. REUSo Spain 

~e systemic capillary leak syndrome is a rare but devastating 
disorder characterized by hypotension, }lemoconcentration, and 
monoclonal g~mlapa~y. We have managed a patient with ~]is 
condition. 

A 49-year-old woman presented a 3 year history of occasional 
self-limited episodes of weakness, generalized edema and 
o!!~aria. The immunologic testing showed no~nnai levels of 
complements, Clq inhibitor, and serum chemistry values, between 
or during a attack, She was not treated. She was a~mitted to the 
hospital with symptoms including nausea, vomiting, weakness and 
ol!guria. On examination, the patient presented facial and 
g~neralized edema. The systolic blood pressure was 60 mm Hg, 
pulse 140 beats/mir~ute, hematocrit 0.59, seln~n protein 46 9/i, 
and se~um albumin 23 q/l. An leG-kappa pa[apFotein was 
demostrated (7.82 g/l) and urine was neaative for puotein. 
C~'stalloid and colloid don't increased the blaod pressure but 
resulted in anasarca, with a total of II lit[as of in~ravenous 
fluids. Therapy wink flozen plasma, 1.000 units of Clq inhibitor, 
cortlcosteroids, annihistwnines and antifibrinolytic agents was 
uns~iccessfull. The a~minist~ation of dopamine, norepineph~ne and 
epinephrine was inefective. The patient died at the 48 bores, 

Only a few cases have been reported, all had igG paraprotein, The 
pathophysio!o~] is urd~no~n% but is possible that the paraprotein 
may be zesponsib!e for the increased capillary pe~leabilityo 
Despite efforts to res~scinate the patients during an acute 
attack, the syndrome is often fatal. The variable course of 
systemic uapiliary leak syndrome and the unpredictability and 
self-limited nature of attacks cloud assessment of therapeutic 
inte~-vention. 



Nurging care and results from two years experience in continuous arterio- 
venous hemofiltrafion 

Fotini Soulaki General Air Forces Hospital, Renal Unit, Athens - Greece 

The purpose of the present work is to provide some information about the 
nursing care and results from our experience in continous arteriovenus he- 
mofiltration (CAVH). 

CAVH is an extracorporeal technique, especially applicable in the criti- 
cally ill patients, for disturbances, and for the control of azotemia. 

We used this method in 30 critically ill patients 16 men and 14 women 
ages from 32-74 who had sepsis - A R F  10 congestive heart failure 8 post- 
operative multiple organ failure 8 and polytrauma 4. 

This method was applied to these patients from 24 to 168 hours. 20 % of 
the patients recovered completely their kidney function, 50 % improved 
their kidney function and 30 % died. 

We concluded therefore that this method was very effective for the criti- 
cally ill patients to whom it was applied, but it requires excellent and contin- 
uous nursing care; Under  the above mentioned circumstances the method 
works effectivelly. 
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DIALYSIS W I T H  B I O I N C O M P A T I B L E  AND B I O C O M -  
P AT IBL E  D I A L Y Z E R  M E M B R A N E S  IN RATS W I T H  
A C U T E  R E N A L  FAILURE:  
B.Kriinzlin, A.Reuss, N.Gretz, M.Kirschfink, C.J.Ryan, and 
S.K. Mujais: Klinikum Mannheim, University of Heidelberg, 
FRG,  H a m m e r s m i t h  Hospital, London, GB, and Northwestern 
University,  Chikago,  .U.S.A. 

An animal  model  wi th  ra t s  undergo ing  a dialysis procedure was 
designed to test the hypothesis that recovery f rom ischemic acu- 
te renal failure (AIRF)  m a y  be affected by the type of m e m b r a -  
ne used in hemodialysis. Male Sprague Dawley rats were alloca- 
ted to 2 groups: in group I, (n=48) AIRF was inducted by bila- 
teral renal artery clamping for  60 rain. G r o u p  H (n=48) ra ts  
underwent a sham procedure .  I n  each g roup ,  ra ts  were  dialyzed 
twice (4th and 8th day) wi th  either a C u p r o p h a n  (Cupro) ,  a 
Hemophan (Hemo) or a PAN (AN69) minidialyscr  or  stayed 
nondialyzed (no HI)). Renal function was monitored daily by  
measuring urea and creatinine values and by two single shot 
inulin clearances on the days following dialysis. Additionally 
hemolytical activity of complement  was determined. 
Inul in  clearance on day 5 was reduced significantly but there 
was no difference in the degree of decrement in g lomular  filtra- 
tion rate (GFR) between dialyzed and undialyzed rats, nor bet- 
ween the dialyzed animals with different membranes (GFR: no 
HI): 0.78_+0.54; Cupro :  0.84_+0.9; Hemo:  0.82_+0.28; AN69: 
0.77_+0.31). The evaluation of renal function by day nine revea- 
led significant recovery for all AIRF-groups compared to day 5 
(p<0.001), irrespective of wether they underwent dialysis or not, 
or the  type of dialysis m e m b r a n e .  C o m p l e m e n t  activation could 
be detected in all dialyzed groups but no statistical differences 
between the animal groups dialyzed with different membranes 
were  noticed. O u r  findings refute the hypothesis that in A I R F  
exposure to complement-activating cellulosic membranes im- 
pairs  the  recovery  of renal function in rats. 

CHANGES IN SERUM RENIN-ANGIOTENSIN SUBSTANCES 
AFTER CEREBRAL ANEURYSMAL OPERATION 

Kazumi IKEDA, Toshiaki IKEDA, Masatoshi SUGI, 
Kiyoshi KAMISATO, Hideto KANEKO, and Nagao 
ISHII 
Dept. of Anesthesiology, Hachioji Medical 
Center of Tokyo Medical College 

Objectives: We evaluated the changes in 
plasma renin-activity (PRA) and serum 
concentrations of angiotensin I and II, that 
were associated with renal tubular function 
after cerebral aneurysmal surgery in the ICU. 
Methods: Twenty patients without DM or renal 
disease (Hunt & Kosnik, Grade II%IV) were the 
subjects of this study. Urinary Na, NAG, B 2- 
microglobulin, PRA, and serum concentrations 
of angiotensin I and II were evaluated on the 
Ist, 3rd, 7th and 14th days after the 
aneurysmal operation. 
Results: We observed high values of urinary 
NAG and B2-microglobulin on the ist day and 
further significant increases until the 7th 
day. PRA and serum concentrations of 
angiotensin I and II showed significant 
increases after the 3rd day. 
Conclusions: Significant increases in urinary 
NAG and B2-microglobulin suggested an insult 
to the proximal renal tubules after the 
aneurysmal operation. The increases in PRA 
and serum concentrations of angiotensin I and 
II occured after the 3rd day during the 
cerebral vasospasms period. We speculated 
that the release of renin-angiotensin 
substances during vasospasm induces 
vasoconstriction of the efferent glomerular 
arteriole, which might cause renal tublar 
insult. 

EFFECT OF PERIOPERATIVE PARAMETERS ON THE OUTCOME OF 
KIDNEY TRANSPLANTATION 

M.T6th ME), V.R6ti MD, T.Gondos MD, Phi) 
Transplantation & Surgical Clinic, Semmelweis Medical University, Budapest 
Hungary 

Objective: To examine how influence the preoperative parameters of the 
recipient to the transplanted kidney function in every day practice. 
Design: prospective, multifactorial study 
Patients: 150 patients who underwent first cadaver kidney transplantation in 
our unit between January and December in 1994 were involved. 
The recipients were divided into 3 Groups: Group I." non functioning graft 
(n=27); Group II: delayed graft function (n=59), Group Ili: good graft 
function (n=64). The grouping criteria were: a/haemodialysis in the fiI~t 5 
postoperative days, b/diuresis in the I st postoperative day, c,' scram crcatininc 
difference between the 1st postoperative day and the preoperative level. 
All of the parameters were involved into the exarainatio, which we measllre 
in our every, day practice. 
Results: The preoperative haematocrit level differed significantly between 
Group I. (0.36) and Croup II. and III. (0.31 and 0.30, p< 0.05). Intmo!0emtive 
significant differences were found between the different groups in systolic 
blood pressure (Group I. 110 Hgrmn, Group II. 140 Hgnnn, Group III. 165 
Hgmm, p<0.05), mean arterial pressure (Group I. 66 Hgmm, vs. Group II. 83 
Hgnun p<0.05, vs. Group III. 116 Hgmm p<0.001), and pulse-amplitude and 
rate-pressure product too. The second warm ishaemic time in Group III. was 
significantly shorter than in the other two groups (Group III. 39 inin. vs. 
Group II. 43 rain. p< 0.05, vs. Group I. 49 rain. p< 0.00!). The rejection rate 
was higher in the first 5 days in the patients with non-functioning grafts 
(Group I. 53% and Group II. 24% vs. Group III. 12 %). The other examined 
parameters have not differed significantly. 
Conclusion: According to our results the success of the kidney transplantation 
is mnitifactorial. The most important factors of this relationship are: the 
perioperative fluid-balance, the maintenance of adequate perfusion blood 
pressure during the operation, good surgical technique and immunological 
problems. 
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INCIDENCE AND PROGNOSIS OF RENAL DYSFUNCTION, AFTER 
ELECTIVE CARDIAC SURGERY. 

B Calvet, F Ryckwaert, P Trinh Duc, P Colson. 
Anesthesia - Reanimation, Hopital Arnaud de Villeneuve, Montpellier, 
France. 

Obhectives: The study was aimed at analysing the incidence of renal 
dysfunction following cardiac surgery and its prognosis (acute renal failure, 
post-operative morbidity and mortality). 
Methods: Two hundred and thirty seven patients (aged from 28 to 90) 
were consecutively operated on for elective cardiac surgery and 
retrospectively included in the study. Patients with preoperative infections 
and operated on in emergency were excluded. Each patient had 
preoperative invasive cardiac investigation with angiography and calculated 
ejection fraction (EF). Anaesthesia, cardiopulmonary bypass (CPB) and 
cardiac arrest management were similar in all patients. General body 
temperature was reduced to 28 - 30 ~ C. Renal dysfunction was defined as a 
20 % increase from baseline of serum creatinine. Demographic data, ASA, 
treatments, pre-operative creaUnine level, CPB and clamping (AXC) times, 
intra and postoperative use of inotrope, serum lactate level before surgery, 
at the end of CPB, at the time of admission in intensive care unit (ICU) and 
on post operative day one and APACHE score were compared in patients 
with or without renal dysfunction using ANOVA test for repeated mesures 
and X2 when appropriate. Data are expressed as mean +__SD. P value less 
than 0.5 was considered statistically significant. 
Results: Thirtytwo patients (13,5 %) suffered from renal dysfunction. Age, 
serum lactate level at the end of CPB, at admission in ICU, at POD1 and 
APACHE level at admission in ICU, intra-operative use of inotropes were 
statistically different in patients with or without renal dysfunction (p<0,05). 
Mortality rate was statistically different in patients with or without renal 
dysfunction(~,2,5 % and 0 %, respectively, p=0,001). Incidence of acute 
renal failure following renal dysfunction was 6,2 % (2 patients required 
hemodialysis). 
Conclusions: Although our cdteria for defining renal dysfunction were very 
sensitive, the incidence of renal dysfunction following elective cardiac 
surgery was lower than communly accepted in the litterature (1). However 
renal dysfunction appeared significantly associated with a poor prognosis. 
Reference: 1- Settergren G, Ohqvist G Current opinion in Anaesthesiology 
1994, 7:59-64 
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