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Abstract. A 62-year-old female was brought to our 
emergency room in status asthmatics. She needed 
mechanical ventilation because of  hypercapnia. How- 
ever, effective mechanical ventilation was difficult 
because of severe airflow obstruction. Instead of con- 
ventional mechanical ventilation, we used extracor- 
poreal lung assist (ECLA) to prevent barotrauma and 
lung tissue damage, and to reduce the doses of 
sedatives and muscle relaxants needed. 
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ECLA and low-frequency positive pressure ventilation 
with extracorporeal CO2 removal (LFPPV-ECCO2R) 
have been given considerable attention as new 
methods of treatment for adult respiratory distress 
syndrome (ARDS) and exacerbations of  chronic 
respiratory disease. Morioka et al. [1] and Gattinoni et 
al. [3] have suggested that ECLA and LFPPV- 
ECCO2R are better than conventional respiratory 
support with mechanical ventilation to prevent futher 
lung deterioration, the so called "respirator lung", and 
the development of barotrauma. 

We have used ECLA for a patient with status 
asthmaticus to reduce the risk of  complications from 
mechanical ventilation. 

Case report 

A 62-year-old female was brought to our emergency 
room in status asthmaticus. She was unconscious with 
hypercapnia. Despite initial agressive treatment with 
intravenous aminophylline (1 mg/kg/h) ,  nebulised 
salbutamol and hydrocortisone (1000mg), she re- 
quired mechanical ventilation for acute hypercapnia 

(pH = 7.168, PaCO 2 = 63.8 mmHg, PaO2 = 
395 mmHg, FiO2 of 1.0; immediately after mechan- 
ical ventilation with a Servo 900 C) was commenced. 
Her bronchospasm did not improve after two days of 
aggressive treatment with bronchodilators and hydro- 
cortisone, and her airway pressure remained about 
65 cmH20 on a ventilator (Tidal volume of 12 ml/kg, 
respiratory rate of  12/rain, I /E  ratio of  1:2). She need- 
ed large doses of diazepam (10rag/h) and pan- 
curonium bromide (2 rag/h) to prevent her breathing 
spontaneously. ECLA was begun in order to prevent 
barotrauma and further lung damage. The axillary 
vein and sapheno-femoral junction were surgically 
prepared, and cannulated with 16 Fr. silicone catheters 
and connected to the ECLA circuit. The silicone mem- 
brane artificial lung with a surface area of 0.8 m 2 
(Senko Ika, Tokyo) was incorporated into the ECLA 
circuit. Heparin was given to maintain activated 
coagulation time at about 200 s. About 1 h after the 
start of ECLA (with a bypass blood flow of 800 ml /  
min and 40% oxygen flow of 41/min), she was settled 
on the ventilator without any sedation. Tidal volume, 
rate and mode setting of the ventilator were suc- 
cessfully changed from 650 ml and 12/min of control 
mode to 400 ml and 2/min IMV mode respectively. 
Her spontaneous breathing during IMV was 8 - 1 0  
breath/rain. Her PaCO2 fell from 59.8mmHg to 
46.8 mmHg 2 h after the start of ECLA and pH value 
returned to normal. At the same time, wheezing disap- 
peared and she could breathe easily (vital capacity 
almost 1000 ml). Figure 1 demonstrates the temporal 
changes in PaO2, PaCO2 and airway pressure, and 
also shows the disappearing of wheezing. Twenty 
hours after starting ECLA, the ventilator was discon- 
nected, but the patient remained intubated to facilitate 
tracheal suctioning. Weaning from ECLA after 24 h 
occurred without complication. One day later the pa- 
tient was discharged from the ICU. 
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Fig. 1. Arterial Oxygen tension, 
arterial carbondioxied tension and 
peak airway pressure during 
mechanical ventilation and ECLA 

D i s c u s s i o n  

A l t h o u g h  ar t i f ic ia l  vent i la t ion  is a useful  and  effective 
tool  to  correct  hypoxaemia  a n d / o r  hypercapnia ,  and  
to reduce work  o f  resp i ra tory  muscles  in pat ients  with 
resp i ra tory  failure, it is no t  a direct t r ea tment  for the 
lung t issue itself. I t  is well known tha t  the  long te rm 
use o f  posi t ive pressure vent i la t ion  for any type  o f  
p u l m o n a r y  failure damages  the lung tissue and may  
cause a de ter iora t ive  p u l m o n a r y  func t ion  [4]. 

In  pa t ien ts  with status as thmat ics  who have pro-  
gressive hype rcapn ia  a n d / o r  hypoxaemia ,  i n tuba t ion  
and  mechan ica l  vent i la t ion  shou ld  be ins t i tu ted  [5]. 
The  pat ients  in status as thmat icus  who requires 
mechan ica l  vent i la t ion  usual ly  is hyper in f la ted  and 
has an  extremely high level o f  a i rway pressure [5]. 
Bo th  hype r in f l a t ion  and  high airway pressure are 
bel ieved to increase the  r isk o f  b a r o t r a u m a  tha t  is a 
po ten t i a l ly  lethal  comp l i ca t i on  [3]. 

In  the  pa t ien t  repor ted ,  mechan ica l  vent i la t ion  was 
ins t i tu ted  because  progressive hype rcapn ia  could  no t  
be reversed by b ronchod i l a to r s  and  steroid.  Dur ing  
mechan ica l  vent i la t ion,  despi te  generous  use o f  
sedatives and  muscle  relaxant ,  it  was very diff icul t  to 
f ind  adequa te  vent i la tor  sett ing as her  expi ra t ion  was 
extremly pro longed .  Twentyfour  hours  af ter  the s tar t  
o f  mechanica l  vent i la t ion,  her  P a C O  2 and  airway 
pressure were still high, and  we were re luctant  to con-  
t inue  mechan ica l  vent i la t ion  futher  to protect  the lung 
t issue f rom b a r o t r a u m a .  Our  pa t ien t  d id  not  require 
any sedat ive and  musc le  re laxant  af ter  the  s tar t  o f  
E C L A .  

The  d i sappea rance  o f  wheezing, immed ia t e ly  after  
the  start  o f  E C L A  could  not  be explained clearly. We 
did  no t  measure  the  vo lume o f  CO2 e l imina ted  f rom 
E C L A .  However, the d i sappea rance  o f  wheezing mus t  
be related to the  reduc t ion  o f  vent i la tory  volume. 

We conc lude  tha t  E C L A  offers an excellent meth-  
od  o f  t rea t ing hype rcapn ia  due to severe a i r f low 
obs t ruc t ion  in status as thmat icus .  
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