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PERFORMANCE CHARACTERISTICS OF EXPIRATORY BACT-
ERIAL FILTERS FOR VENTILATORS. J. LUMLEY,
A. HOLDCROFT, H. GAYA, D, ADAMS and ®.M. DARLOW.

Bacterial filtration systems can obviate the
need for sterilization of ventilators, provided
that an increase in resistance can be prevented
from developing in the expiratory circuit.

The resistance characteristics and bacterial
efficiency of four makes of expiratory filters
were tested. The resistance of each filter was
measured at flow rates between 20L and 1OOL/min.
Each filter was subjected to the British Stand-
ards Institute Sodium Flame Test and a bacterial
challenge of Serratia marcescens.

Only three of the filters had acceptable resis-
tances initially and both types of disposable
siliconized filters failed the Sodium Flame Test
and bacterial challenge. The autoclavable sili-
conized filter demonstrated no significant
increase in resistance after 200 autoclavings
and no penetration of sodium chloride crystals.
However, there was a slight leak of micro-
organisms. The disposable heated filter showed
similar results after approximately 4,000 hours
clinical use.

These results indicate that the latter two
expiratory filters can be used in clinical
practice, provided that their performance

characteristics are fully understood.

HAMMERSMITH HOSPITAL, LONDON and MICROBIOLOGICAL
RESEARCH ESTABLISHMENT, PORTON DOWN.
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THE EFFECTS OF HEAT ON THE FLOW AND GROWTH
CHARACTERISTICS OF VENTILATOR HUMIDIFIER CON-
TAMINANTS T. P. Crowley

To study the effects of heat on bacterial contaminants
emanating from the humidification system on the Bennett
MA-1 volume ventilator, a pigmented, turbid suspension of
Serratia marcescens was inoculated into the reservoir or
"pot" on such a system. The zero concentration in the
homgenous mixture of sterile water and inoculum exceeded
107 organisms per ml. Samples of the effluent gas were
taken every 30 minutes by directing the inspiratory flow
through a funnel-shaped cylinder and onto a culture plate
located at the base. This output sampler (Aero-Test,0lym—
pic Medical, Seattle,Wash.) has dimensions which permit
even gas dispersion over the culture medium(TSA). During
the 15 second sampling episode, the ventilator was set as
follows: tidal vol. - 2000 mls.; rate - 25/min.; peak -
flow - 80L/min.; and pressure limit - 80 cmHy0. These
sampling parameters tested 12.5 liters of effluent gas
each time. Commensurate samples were withdrawn from the

"pot" to verify the efficacy of the inoculum. The Cascade

dial settings were advanced at each sampling time to pro-
duce an accelerating thermal environment. Temperatures
within the "pot" were recorded throughout the experiment.

The gradually increasing thermal environment, coupled with
time had a decelerating effect on the concentration of the

inoculum. The organism reached a thermal death point be-
tween 56.8°C and 63.0°C. Colonial retrieval of Serratia
followed a similar curve, peaking at 16 colonies at 90
minutes and then tailing off at the higher temperatures.
Serratia identification was accomplished using the API-E
biochemical system. The results indicate that elevated
humidifier reservoir temperatures necessary to generate
adequately humidified inspired gas becomes an ally in ex~
pediting thermal death of existing contaminants.

Sinai Hospital of Detroit, Detroit, Michigan, U.S.A.
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MEASUREMENT OF VENTILATORY DISTRIBUTION IN AR-
TIFICIALLY VENTILATED PATIENTS BY MEANS OF
INERT GAS WASH OUT. I. Hensel, R. Schier, H.
Burchardi.

Argon clearing curves were analyzed on artifi-
cially ventilated patients with normal and in-
homogenous ventilation. After breathing a gas

nixture containing 8 % argon the patients were
swiched to air. The argon wash out was analy-

zed by mass spectrometer.

The clearance function was obtained mathemati-
cally by a multiple exponential function. The
distribution function of clearance time con-
stants was expressed as the inverse Laplace
transform to clearance curve. The inversion
formula was calculated by the approximation

of Schwarzl and Stavermann.

The coordinates of the peak maximum of the di-
stribution function as well as the shape of
the curves was used to characterize intrapul-
monary distribution in intensive care patients
The most significant results were described
and interpreted.

Institut fir klinische Anaesthesie der Univer-
sitdt Géttingen, GoBlerstraBe 1o, 3400 Gdttin-
gen (West Germany)
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NOUVEAU MODELE EXPERIMENTAL POUR L'ANALYSE DES RE
SISTENCES AU FLUX AERIEN. CHULIA, V.; LOPEZ MERI-
NO, V.; LLEDO, M. & LLEDO, S.

Nous présentons un modéle original pour 1'analyse
directe et dynamique des résistances pulmonaires
au flux aérien.

Ce modele a come avantage sur ceux décrits ante-
riorement que 1l'on peut analyser separement, la
participation des structures aeriennes grosses ou
centrales, et celles mince ou péripheriques et
pour laquelle il n'est pas necessaire de practi-
quer une thoracotomie. La methode consiste fonda
mentalement dans 1'introduction rétrograde d'un
cateter de fin calibre dans une bronche de la
7M€ ou 8®ME generation. Ce cateter se retire por
voie transdiafragmatique au moyen d'une petite
laparotomie. On peut enregistrer la diference de
pression tracheo-bronchial en relation avec les
fluxs, et obtenir une analyse des resistences cen
trales. On etudie les effets sur les resistances
pulmonaires au flux aerien ainsi que d'autres pa
rametres hemodynamiques et ventilatoires aprés
1'inyection de 50 Mg/Kg. de Prostigmine, sur une
serie de 10 chiens anestesies au pentobarbital
sodique et maintenus en respiration assitie.
Aprés on observe les effets de 1'inyection de 50
Pg/Kg. dtatropine. On etudie les parametres sui-
vants: Pression moyenne dans l'arterie pulmonaire
frequence cardiaque compliance, resistence aerie-—
nes totales et resistences aerienes centrales.

HOSPITAL CLINICO UNIVERSITARIO DE VALENCIA,
SERVICIO DE ANESTESIOLOGIA-REANIMACION
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EXPERIMENTS WITH THE AB MICATRONE REGULATOR, AN IN-

FANT RESPIRATOR OF A NOVEL WORKING PRINCIPLE. P.
Lotz, G. Schdéch, H. Reineke

This respirator has the following characteristics:
a) time cycled pressure generator, b) decelerating

flow, c) variable internal compliance. The pressure

is built up in a rigid reservoir under electronic
feedback control to an amount sufficient to deli-
berate the desired tidal volume, when inspiratory
valve is unlocked. Internal compliance of the re-
spirator can be varied from 2 to 8 ml/cm H, O by

varying the volume of the reservoir from 2°to 8 1
thus increasing the time constant of the flow de-

celeration. A prototype of the respirator was test-

ed on the two compartment lung model using resi-
stances of 60, 200 and 600 cm h,0/1/s and compli-
ances of 2 and 8 ml/ cm h,O. Tha following results
were obtained: a) ventilagion of a "slow" compart-
ment (high resistance and/or high compliance) in-
creased, when interndl compliance was enhanced;

b) ventilation of a "fast" compartment (low com-—
pliance and/or resistance) remained unaffected by
changing the internal compliance, c) "Pendelluft"
volume between a "fast"™ and a "slow" compartment
decreased, when internal compliance was enhanced.
In additicnal animal experiments arterial oxygen-
ation was found higher when at unchanged venti-
lation the internal compliance was enhanced. From
this one can conclude that enhancement of the in-
ternal compliance is a favourable possibility to
homogenize an uneven distribution of ventilation.

Dep. of Anaesthesiology, Universitdt Ulm, Stein-
hdvelstr. 9, D 79 Ulm, Germany
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REGULATION AUTOMATIQUE DE LA FIO_ AU COURS DE LA
VENTILATION ARTIFICIELLE.APPLICA%ION AU TRAITEMENT
DE L'OEDEME PULMONAIRE EXPERIMENTAL. F. TREMOLIERES,
MC. BLAYO, A. CHIRICO, JM. VALLOIS, JJ. POCIDALO.
Nous avons precédemment proposé un nouveau disposi-
tif permettant la régulation automatique de la
concentration inspiratoire d'oxygéne (FIOy) grice

a la mesure continue de la saturation artérielle
oxyhémoglobinée (Sa0z) par un oxymétre intravascu-
laire a fibres optiquesjle respirateur utilisé étant
le Servo~Ventilator 900 comportant un mélangeur
air-oxygéne automatique (Crit. Care Med. 1976=4=100)
On a utilisé un tel dispositif chez le chien anesth~
ésiéjon induit un oedéme pulmonaire expérimental
par injection d'acide oléique dans l'artére pulmo-
naire.Dans ces conditions,une hypoxémie sévére
stinstalle progressivement.Elle est corrigée en
faisant varier les grandeurs suivantes : FIOy ,le
débit ventilatoire ( VI ),et le niveau de la pres-
sion expiratoire ( PEEP ).La programmation de Sa0lg
a prevu une valeur de cette derniére autour de 90%.
On constate les faits suivants : a4 la phase initiale
la saturation prevue nécessite une hausse progres-
sive de la FIOp.Lorsque cette derniére dépasse 0,9,
il est nécessaire d'augmenter VI ,puis d'utiliser
une pression positive expiratoire croissante.
Ltaugmentation de cette pression est alors adaptée
de telle sorte que,pour une SaOg = 90% , FIOg

reste inférieure 4 0,7.La mesure concomittante du
débit cardiaque (Thermodilution) et du contenu
sanguin en oxygéne (Lex-Oz-Con) permet le calcul de
la quantité d'oxygéne transportée.On peut ainsi
préciser le meilleur ajustement possible des diffé-
rentes grandeurs considérées afin que FIOy soit
minimum,pour une Sa0y et un débit sanguin d'Oy
suffisante.

Unité de. Recherche de Réanimation ( INSERM U 13 ) :
Hopital Claude Bernard : 10 Avenue de la Porte
d'Aubervilliers 75019 PARIS.
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HIGH FREQUENCY TRANSTRACHEAL JET VENTILATION.
R.B. Smith

M. Klain,

Percutaneous transtracheal ventilation using intermittent
jets of oxygen under high pressure at the rate of 12-20/
minute, has established itself as an important life sup-
port technique. The purpose of this study was to evaluate
this technique at higher respiratory rates. 1In a series
of 10 experiments on dogs a 14 g angiocath was placed per~
cutaneously in the trachea and comnmected to a fluidic
oxygen jet ventilator. The anesthetized animals were then
ventilated with a minute volume of 17L at respiratory
rates between 20 and 200 per minute for a period of 6
hours. All animals recovered uneventfully.

Arterial PO, and PCOy were maintained at the range of 400
to 575 torr and 20 to 25 torr, respectively. The intra-
tracheal pressures did not exceed 8 torr during inspira~
tion. At rates above 160 a PEEP effect of 2 torr was a-
chieved, With increasing respiratory rates the pulse rate
decreased from 220 to 190 and the systolic¢ blood pressure
increased from 160 to 180 torr. Cardiac index signifi-
cantly increased at respiratory rates above 160/minute.

At high respiratory rates each jet inflation increased the
venous return to the left atrium and produced counter-
pulsation effect in pulmonary artery.

The results indicate that it is possible to maintain ade-
quate gas exchange at respiratory rates of up to 200 per
minute with low tidal volume approaching dead space volume,
This was achieved at low inspiratory pressures with no
circulatory impairment. For clinical practice, this
method may offer an altermative to the conventional arti-
ficial ventilation and a new way of ventilatory assist.
Synchronizing the jet ventilation with heart beat may
augment the cardiac output.

Dept. of Anesthesiology, University of Pittsburgh, Pitts-—
burgh, Pa. 15213
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MESURE DE LA CONCENTRATION SANGUINE EN OXYGENE (Cyo) PAR
COULOMETRIE : SCHEMA DE SURVEILLANCE DU "LEX-02-CON".
M.C. Blayo, C. Gaudebout et C. Joubin.

La méthode coulométrique a un int2rét majeur dans les la-
boratoires de soins intensifs. Cependant plusieurs criti-
ques lui ont été adressées,en particulier 1'apparition d'
une sous-estimation des Cpz. Nous proposons ici un schéma
de surveillance permettant d'assurer la qualité des résul-
tats en permanence.

De maniére inaugurale les critéres de bon fonctionnement
sont 1'absence de courant mesurable pour la ligne de base
aprés désaturation du circuit,et,lors de 1'étalonnage & 1'
air : 1'indépendance de la réponse de la cellule au débit
du gaz vecteur entre 30 et 50 ml.min-1,1a hauteur du pic

de réponse,la durée du temps de comptage,la reproductibili-
té des mesures. Si 2 de ces 5 impératifs ne sont pas res-
pectés la cellule doit &tre &liminée. Par ailleurs,il est
indispensable de vérifier la qualité de la réponse en phase
sanguine. Théoriquement,la comparaison des résultats des
mesures sanguines & ceux obtenus par la méthode de Van
Slyke représente la solution idgale. Mais ¢n raison de 1a
Tourdeur de cette méthode,la détermination de pouvoirs oxy-
phoriques (PO) suffit,pratiquement,pour tester 1'efficacité
des cellules en phase sanguine. L'obtention pour des sangs
"normaux" d‘un PO proche de 1,39 permet d'affirmer que le
rendement de la cellule est correct.

La surveillance quotidienne est double : contrdle du temps
de comptage et de la reproductibilité en air d'une part,dé-
termination de 2 ou 3 PO d'autre part. Au cours du temps 2
types de distorsion peuvent apparaitre de maniére indépen-
dante ou simultanée : soit une altération de la reproducti-
bilité en air avec instabilité du temps de comptage rele-
vant d'un dysfonctionnement du circuit &lectronique qui
doit alors étre révisé,soit une baisse progressive de la
valeur des PO traduisant une diminution de sensibilité de
la cellule qu'il faut donc recharger.

U.13 INSERM, Hopital C. Bernard. 75019 Paris (France)
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CUTANEOUS COz PARTIAL PRESSURES OF PATIENTS IN RESPIRATORY
INTENSIVE CARE UNITS: A NEW MONITORING PROCEDURE.

S. Eletr, H. Jimison, C. Hill, R. J. Fallat* and

H. J. Tucker*

an experimental miniature infra-red transducer was used to
measure the partial pressure of COp in equilibrium with
the epidermis on the forearms of 40 patients in
Respiratory Intensive Care Units. The procedure consisted
in analyzing the COy content of a small chamber hermeti-
cally surrounding a small patch of epidermis stripped of
its stratum corneum. It was possible to sample the
cutaneous COp partial pressures once a minute and to
generate a continuous plot of the data, in real time, at
the bedside. The average experiment lasted about six
hours and the longest one spanned a continous period of
30 hours. In addition, arterial blood was sampled
periodically and analyzed by conventional means. The
results show that fluctuations in arterial Pcoy, due to
changes in ventilator settings for example, were tracked
correctly by similar fluctuations in cutaneous Pcop. The
offset between the two measurements and the time constant
associated with the cutaneous measurement will be
discussed and data will be presented. The data show that,
in hemodynamically stable patients, cutaneous Pcoy values
are higher than the arterial values by 5.1 Torr with a
standard deviation of 1.6 Torr over a range of arterial
values that varied from 25 Torr to 65 Torr. The results
suggest that cutaneous Pcoy can be of clinical signifi-
cance in the managing of hemodynamically stable patients
whose ventilation must be monitored and/or mechanically
assisted.

Hewlett-Packard Research Laboratories, 3500 Deer Creek
Road, Palo Alto, California 94304 and *Presbyterian
Hospital, Pacific Medical Center, San Francisco,
California 94120
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OXYGEN TENSION IN MUSCLE TISSUE OF INTENSIVE CARE PATTENTS
N LUND, L JORFELDT, D H LEWIS, J B LOFSTROM, S ODMAN
Purpose: a) To test a scheme for sterilization of a multi-
wire surface oxygen electrode (MDO-electrode made by Prof
M Kessler, Dortmund). b) To measure muscle surface oxygen
tension(m. brachioradialis) in patients(after trauma or
in septicemia), and to correlate the findirgf3§ith cardiac
cutput, regional blood flow measured with Xe ™, and pyru-
vate and lactate.

Method: Tissue oxygen tension can be measured either by
the insertion of a microelectrode into the tissue or by
placing an electrode on the surface of the selected tissue.
To avoid trauma to the tissue we have chosen to work with
a multiwire surface electrode. The MDO-electrode enables
us to register oxygen tension in eight different points
simultaneously. Wide variations in oxygen tension depen-
ding on the relation of the measuring points to the capil-

electrode consists of many different materials, these are
disinfected according to the characteristics of the speci-
fic material, and thereafter the parts of the electrode
are assembled under sterile conditions. b) Studies in man:
in local anesthesia(0.25% bupivacaine) an incision was
made through the skin, and the surface of the muscle care-
fully freed.

Results: Sterilization of the MDO-electrode does not
change the characteristics of the electrode. In vitro stu-
dies and studies on free muscle surface in rats give
stable and reproducible results. In critically ill patients
clinical signs and cardiac output were poorly related to
ruscle oxygen tension and thus to muscle blood fiow.
Conclusions: Muscle surface oxygen tension is of value in
assessing blood flow through the large mass of striated
muscle in the human body.

Dept of Anesthesiology, Dept of Clinical Physiology,
Clinical Research Center and Institution for Medical Tech-—
nology, University Hospital, S-581 85 LINKOPING, Sweden
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4 SYSTEM OF PaC0, and PaQ, CONTINUOUSLY CON=
TROLLED VENTILATION  §.KQnke and V.Schulsz

Shock lungs show strong and rapid changes of
parameters determining the pulmonary gas ex=
change.The nowadays conventional method measu=
ring the arterial blood gases is characterized
by discontinuous sampling of the data.This pro=
cedure does not often make it possible to de=
tect the inherent danger for the patients in
time.That is why we developed a feedback con=
trol system in which the arterial PaCO, and
Pal, are measured continuously by meang of ca=
thefer electrodes (PCO,-General Electric,PO,-
IBC) and regulated by ghanges of alveolar vgn=
tilation respectively inspiratory 02—concentra=
tion to a constant level.

The transient behaviour of PalQ, proves that
the regulator works in the way gf a PT-regula=
tor.By temporal delay PaCO, led to a value cor=
responding to the chosen s&t point in a aperi=
odic deadbeat.The trensient function of Pal
occurs in the form of a periodic deadbeat d&:
ring set point shifts.Thg delay time for proper
control apounts to 11,1 = 4,1 min (for PaCo0,)
and 18,4 = 4,0 min (for P20,) on average.Th
maximum overshoot during thg regulatory course
does not exceed more than 11,7 ~ 3,2 mm Hg (for
?20,) on avegage.?he positional error is cal=x
culfted 2,0 % 0,5 mm Hg (for PaC0,)} respecti=
vely 3,6 -~ 1,5 mm Hg (for Pal,).

This system presented by us 1375 was used in
long~term ventilation of 24 patients with ARF.
The time while the system was working without
failure (no reczlibration of electrodes neces=
sary) was 22 h on average.A complete control
and regulation of the pulmonary ges exchange
under the condition of a long-~term ventilation
is granted.

II.Med.linik Universitdt Mzinz,65 Meinz (BED)
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PROBLEMS OF CONTINUOUS paO2-MONITORING BY MEANS OF INDWELL-—
ING INTRAARTERIAL ELECTRODES

G. Goeckenjan, H. Duré, W. Lenz
in continuous intraarterial pO2-monitoring by means of in-
dwelling polarographic electrodes several problems are to
be expected: thromboembolism, haemorrhage, infection, dif-
ficulties concerning electrical safety, complicated han-
dling, instability of calibration, dependency from flow,
pressure, temperature, pH, pCO2 and response time.
Own experience are based on in-vitro-examinations of IBC-
electrodes and on paO2-monitoring with the same probes in
50 intensive care patients (monitoring periods from 2 to
362 h). Serious complications did not occur. Electron mi-
croscopic scanning of the electrode surface showed only
slight fibrin and blood cell deposits. 369 comparisons of
continuous and discontinuous pO2-measurements proved a cor-—
relation coefficient of 0.95 (S.E.E. 20 mm Hg). The mean
over-all in-vitro-drift was * 1,7%/h (including errors in
bench analyzer measurements). The deviations of IBC elec-
trode measurements from calibration can be ascribed in part
to changes in pH (-1.2%/0.1 pH) and in temperature (1.3/°C).
The effect of pCO2 changes seems to depend conly on the con-
comitant pH changes. There is a low flow dependency of the
electrode., The response time (at first 60-100 a for 90%)
rises significantly with the duration of the monitoring.
Thus, after 2-3 days, fast changes of pO2 often are not re-
corxded in full extent.
If the specific properties of the polarographic electrode
and the contraindications (severe haemorrhagic diathesis,
chronic occlusive arterial diseases) are taken into account,
the continuous p0O2 measurement by means of indwelling intra-
arterial electrodes has proved to be a valuable, safe, and

simple technique in monitoring especially short-termed trends
of arterial pO2. 1. Medizinische Klinik A der Universitét

D 4 Disseldorf (Germany)
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IN-VIVO PO, MONITORING AFTER OPEN-HEART SURGERY
R. F. Seed, M. P. Broadbent and A. K. Yates

Rapid, serial, arterial blood-gas studies in patients after
open-heart surgery indicated that there were wide, rapidly
changing and apparently random variations of 6.6-13.3 kPa
in Pa02. In order to study these changes more critically

a miniaturized Clark-type polarographic oxygen electrode
mounted on the tip of a double-lumen umbilical artery cath-
eter was inserted into the left atrium at operation in 20
patients undergoing open-heart surgery. Blood sampling,
left atrial pressure measurements and infusion of fluids
were carried out via one lumen, while the electrode was
connected to a battery operated current-to-voltage ampli-
fier and panel meter via the other lumen. The electrode
has a linear output of 1nA/1.33 kPa of increase in oxygen
tension to about 40 kPa and an optically coupled isolator
conveys the amplifier signal to a chart recorder for cont-
inuous recording.

Although there have been minor faults with the monitor and
some electrodes have failed to function their performance
has been good, correlating well with the P02 of blood
sampled at the same point and measured in the conventional
way (r=0.928, p<0.001). Further recalibration has been
required after 2-3 hours use of some electrodes and there-
after they have been stable, remaining in situ for 20 hours
-16 days. In vitro testing of electrodes using a pump-
oxygenator system indicates good performance at varying
flows, temperatures, pH and haematocrit with both blood
and saline.

The information continuously obtained by this technique has
confirmed our previous observations of unexpected variations
in Pa0y. These are not only the results of recognised
physiological variations or the quality of patient care but
may be a reflection of apparently cyclical variations in
oxygen tension. This technique of continuous POg monitoring
has also been valuable in the management of patients under-
going mechanical ventilation,

Department of Anaesthetics, Guy's Hospital, London (U.K.)
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SIMULTANEOUS IN VIVO MONITORING OF BLOOD PARAMETERS WITH
IN SITU SENSOR CALIBRATION. XK. Jank, E. Musoglu,
J. Hicquet, M. Demeester.

The simultaneous in vivo measurement of several arterial
blood parameters is of unquestionable importance for pa-
tients in intensive care. The sensors currently avai-
lable on the market (P, t°, pOs, pCO2, pH, ete) can hard-
ly be used simultaneously except at the cost of perfora-
ting several vessels, and never all in the same region of
the circulatory system; furthermore, the need for minia-
turization always poses problems of ruggedness, perfor-
mance and cost. The prospect of a miniaturized multisen-
sor being developed still seems remote.

This paper described a disposable support which permits
the simultaneous in vivo measurement of numerous parame-

ters in one location, the use of non miniaturized biosen-
sors and the calibration of sensors in situ.

This apparatus has been developed so far as a support for
oxygen tension, oxygen saturation and pH sensors to be
used in our computer—aided system for monitoring cardio-
respiratory function.

The inclusion of sensors for the measurement of blood ve-
locity and temperature allows continuous correction of
the signals received from flow-dependent and temperature
dependent sensors.

The shunt permits the development of automated function
tests based on the analysis of the rate and amplitude of
changes in blood gas levels following, for instance,
transient perturbations of inspired gas concentration or
an increase in positive end expiratory pressure in pa-
tients who are mechanically ventilated.

C.I.M.H.U.B., Département de Physiopathologie, Rue de
1'Abricotier, 7, B=1000 Bruxelles, Belgique.
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CONTINUOUS MONITORING OF TISSUE POZIN CRITICALLY
ILL PATIENTS K.Takeda,X,Kanno,T.Minami and K.

Katsurada

In order to clarify the relationship between
tissue PO, and arterial PO, in normal and
critically ill condition, %he following experi
-ments were performed in clinical materials
using a mass spectrometer (Medispect IT).

On comatose,intubated patients who were suffering
uncomplicated head injury,arterial and muscle

PO, were monitored simultaneously, while FiO

wa$S altered among 0.2 and 1.0. Thus nearly
normal PtO,/Pal., relationship curve was obtained.
The above &xperiments was extended to post
resuscitative period of shocked patients.

Some of them showed a impairment of pulmonary
function,but the response of tissue PO, to
increased FiO, was more remarkably disturbed
than that of PaO,. These fingings were well
related to decredsed A-V oxygen content differ
-ence.

The Department of Emergency Medicine of Osaka
Prefectural Hospital,
4-25,Bandai Higashi,Sumiyoshi-ku,0Osaka,Japan.
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A NEW DEVICE FOR MEASURING O, CONSUMPTION. G.Plic
chi,GeCeCanducci,A Giannoni, GeManzella,P.Pagani,
ReRuggeri,MsVanzi,GeZingarettia

The new device presented is capable of measuring

0, consumption automatically in patients with spon
taneunus respiration or assisted ventilatione The

measuring principle is based on the analysis of the
inspired and expired gases, This process is carried

out using the measurement given by a micro fuel

cell sensor, in additionto the measurement of the
respiratory volume, The volume of the respiratory
gases, collected in an elastic container, is cal-

culated on the basis of the time it takes to empiy
by means of a rigorously constant flowe The instru

ment consists of:a pneumatic unit, which also con
tains a micro pump for sampling of reference gas,

room air or another mixture inspired by the patient
an electronic unit,containing a section with logic
control of the various operative phases of the in-
strument and an arithmetic section which elaborates

the measurement data,with a final display of the
0, consumption and the pulmonary ventilationeThe
tIme it takes for the expiratory gases to collect

can be seen from several tests between 1' and 15",

The complete duration of the test,including the
time for elaboration and restoration, does not ex

ceed 2% 30" This duration is conditioned essential

1y by the time constant of the fuel celle.The accu
racy of the instrument is around * 5% in the rea~
ding of the O,
nstrate that %he accuracy and the repeatability
are comparable to that of complex apparatus utili
zed for research in this fielde
Bioingegneria~Ospedale Se.Orsola=Bologna (Italy)
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THE ARTIFICIAL RESPIRATION ADAPTED TO THE AC-

TUAL OXYGEN CONSUMPTION St. Schmidinger,
G. Diedert, M. Schwab, S. Stummer

The monitoring and indication of the artificial

respiration is usually the sanguineous or trans-
cutaneous measurement of the bloodgases. The ac-
tual measurement of oxygen uptake VOZ and oxy-

gen utilisationA(FIO2 - FEOZ) make it possible
for a rapid and dynamic adjustment to the real

oxygen consumption. A new clinical practicable

method was described to measure 002 and

AQ(FIOZ —FEOZ) in the airway. The critical re-

lation of QOZ,AX(Floz -
to avoid the hypoxia in several cases of acute

FE02) and VT' was typed

breathing failure. These calculated correla-

tions indicate a dynamic and exact artificial
respiration adapted to oxygen consumption and
metabolism.

Dept. of Anaesthesioclogy and QOperative Inten-
sive Care of Hospital D-8910 Landsberg (West-

Germany)

consumptioneComparative tests demo-~
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RESPIRATORY MONITORING BY INDUCTIVE PLETHYSMO-
GRAPHY C.D. Hanning, H.C. Smith, I.McA.
Ledingham

The transducer of the Inductive Plethysmograph
(IP) is a coil incorporated in an elastic vest
around the trunk and is the inductive element

in a simple oscillator. The change in frequency
with thoracic movements is demodulated to give a
d.c. output. The transducer has been modified
for use in ITU. It can be easily applied and is
machine washable. The demodulator has been
modified reducing movement artefacts and improv-
ing baseline stability. The IP signal was
linear up to 70% of V.C. in adults of varying
size. Calibration was constant for the supine,
prone and lateral positions but was reduced by
20% in the reclining position both for spontan-
eous and IPPV. Calibration did not vary by more
than 10% over a 12 hour recording period. IP
has been used in ITU to provide a quantitative
respiratory monitor. The transducer is calibr-
ated with a pneumotachograph. Respiratory wave-
forms are displayed and respiratory rate, tidal
volume and minute volume displayed digitally.
Recalibration is required if the transducer is
disturbed or the patient's position altered
significantly. IP is most useful in weaning
from ventilation and gives an early indication
of patient deterioration

University Department of Surgery, Western
Infirmary, Glasgow, Scotland
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MESURE DE L'EAU EXTRAVASCULAIRE PULMONAIRE PAR
L"ANALYSE INSTANTANEE D'UN COLORANT ET DE L'EAU
LOURDE. G. Basset, M. Scaringella, F. Moreau,
J. Marsac, M. Ceccaldi, F. Botter.

La mesure du passage transcapillaire et du vo-
lume dé distribution extravasculaire pulmonaire
de I'eau (EVLW) pourrait avoir des applications
pratiques en pathologie humaine notamment pour
|"identification et le confrole des oced&mes
pulmonaires si I'on disposait de méthodes sim-~
ples, rapides, répétables ; aucune des solu-
tions jusqu'alors proposées ne remplit pleine-
ment ces conditions. En étudiant pour cette me-
sure les possibilités d'utilisation de |'eau
lourde couplée & un colorant, nous avons mis au
point un dispositif permettant l'analyse en con-
tinu de |'eau lourde dans le sang circulant par
spectrométrie infra-rouge. Les résultats obte-
nus chez ie rat (n = 13 EVLW mwi kg - 1 = 2.21 +
P;35) et chez |'homme normal (n = 13 EVLW ml =
202 + 41,9 ; EVLW mf cm -1 1.22 + 0,23) sont en
bon accord avec les valeurs habituellement
observées. Le coefficient de variation pour 4
mesures successives chez un méme sujet est de

7 %. Cette solution permet de concevoir un ins-
tfrument analytique spécialement adapté a ce
projet, permettant d'obtenir dans des délais

trés brefs des informations sur |'eau extravas-
culaire pulmonaire et ta perméabilité capillai~
re.

Hépital Bichat - 170, boulevard Ney PARJS 18é.
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MEASUREMENT OF EXTRAVASCULAR LUNGWATER WITH THE DOUBLE IN-
DICATOR-DILUTION METHOD; USE OF A RANDOM WALK MODEL.
J.Bogaard, S.Smith, D.Rijkmans, G.Bos, C.Hesse,F.Hagemeyer

A local density random walk function (ILDRW) was applied
as a model for the interpretation of indicator-dilution
measurements. The accuracy and gain in information from
the curves by this approach was compared with the classi-
cal semi-logarithmic extrapolation (SLE) method.

In vitro studies with the aid of a circulation model
showed that with random noise, superimposed on indicator-
dilution curves SIE gave a positive bias in the estimates
of area under the curve and mean transit time; this bias
was not found when fitting the curves with the IDRW func--
tion. Random noise with a mean amplitude of 6% of the peak
height of the curves gave with the SLE method a mean error
of about +10 till +40% and a much larger standard devia—
tion than the IDRW method. A theoretical explanation for
this difference could be given.

Random noise occurs in indicator-dilution measurements
with radio-active tracers; therefore we used both methods
for the interpretation of 72 curves from double indicator
dilution measurements with THO as the diffusible and 131I
albumin as the intravascular indicator. With the results
obtained we could verify our results from the in vitro
experiments.

We defined the difference between the plasma colloid osmo-
tic pressure and the pulmonary capillary wedge pressure
as critical pressure (effective filtration pressure).
From the relationship between this critical pressure and
the quotients of the IDRW parameters A (Skewness parame~
ter) for THO and 131T albumin respectively it turned out
that in pulmonary edema conditions together with low car-
diac output the double indicator technic is not feasible.

Pathofysiol.Lab. ,Dep. of Pulm. Dis.; Dep. of Internal
Medicine and Thoraxcentre, Univ.Hosp.Rotterdam
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HAEMODYNAMIC PATTERNS AND PROGNOSIS IN ACUTE MYO-
CARDIAL INFARCTION. G. Domenighetti, G. Turini,
Th. Grandjean, Cl. Perret,

The purpose of this study was to evaluate the pro-
gnostic significance of different hemodynamic va-
riables in acute myocardial infarction. 88 pa-
tients (75 men and 13 women) aged 27 to 77 with
AMI underwent bedside catheterisation aecording
to Swan-Ganz technique., Patients were subdivided
in 4 groups according to initial mean pulmonary
wedge pressure (PW) and cardiac index (CI).

Group I (PCW < 18 mm Hg, CI > 2,2 1/min/m2) in-
cluded 45 patients; group II (PCW < 18, CI € 2,2):
12 patients; group III (PCW > 18, CI > 2,2)

16 patients and group IV (PCW > 18, CI < 2,2) :

15 patients. Hospital mortality rate was 2, 8,

25 and 67 % respectively. Group I corresponds to
minimal or mild ventricular dysfunction; group IV
to severe ventricular failure or shock with a
mean stroke work index (SWI) of 16 gm-m/m2/beat.
In group TII, despite a higher CI and SWI, morta-
lity rate was threefold that observed in group II.
When dividing patients according to their initial
PW, regardless of CI, mortality rate was 45 % when
PW was > 18 mm Hg, compared to 4 % in patients
with PW < 18 mm Hg (P < 0,001).

In conclusion SWI has no prognostic value except
when below 20 gm-m/m2/beat. Similarly, a low ini-
tial CI has no prognostic significance when not
associated with clinical signs of shock. Progno-
sis is better related to initial PW, the critical
value being between 18 and 20 mm Hg .

Intensive Care Unit, Medical Department, CHUV,
Lausanne (Switzerland).
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PROGNOSTIC FACTORS IN ACUTE MYOCARDIAL INFARCT-
ION B.M. KENNELLY AND B, MARGOLIS.

The hospital course of 882 consecutive patients
admitted with acute myocardial infarction to the
coronary care unit (CCU) has been evaluated.
Their course after discharge from the CCU was
agssessed with reference to the following serious
complications occuring during their CCU stzy:
ve&tricular tachycardia or fibrillation, 2 or
3¥ degree heart block, pulmonary oedema, cardio-
genic shock, persistent sinus tachycardia, per-
sistent hypotension, atrial flutter or fibrilla-
tion, or infarct extension. Among the 494 pa-
tients (56%) with one or more of these compli-~
cations, 38 (8%) died of cardiac causes in
hospital after transfer from the CCU. Amon,

the 388 uncomplicated patients (44%), only
(0.5%) died of cardiac causes after transfer
from the CCU, The esame patients were classi-
fied according to the Coronary Prognostic Index
(CPI) of Norris. None of the54% of patients
with a CPI <« 6 units died in hospital after
transfer from the CCU. It is proposed that un-
complicated patients with a CPI « 6 units could
safely be discharged from hospital earlier than
is customary.

Cardiac Clinic, Groote Schuur Hospital, Observa-
tory, Cape Town, South Africa.



