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CONTROLLED TRIAL OF A  PROTEIN-FREE SYNTHETIC SURFAC- 
TANT IN PRETERM RABBITS. N e i l  M. Derechin, Mureen A. ' 1744 Sch lue ter ,  Cynth ia  L. Brown, U i l l i a m  H. Tooley, John 

A. Clements, and R ichard  D. Bland. Cardiovasc Res I n s t ,  Dept 
Ped ia t r ,  Univ C a l i f ,  San Francisco, CA 94143 

Rabb i t  DUDS born a t  27d g e s t a t i o n  f te rm=3 ld)  d i e  a u i c k l v  from 
r e s p i r a t o r y  f a i  1  ure.  Past rGports have shown t h a t  s u r f a c t a n t  r e -  
placement f o r  such animals may improve l u n g  s t a b i l i t y  and length-  
en s u r v i v a l .  We developed a  s y n t h e t i c  s u r f a c t a n t  c o n t a i n i n g  d i -  
palmi toylphosphat idy lchol ine ,  hexadecanol and t y l o x a p o l  (EXOSURF) 
t h a t  we i n s t i l l e d  i n t o  t h e  t rachea o f  7  f e t a l  r a b b i t s ,  each from 
a  d i f f e r e n t  l i t t e r ,  d e l i v e r e d  o p e r a t i v e l y  a t  27d g e s t a t i o n .  A  
l i t t e r m a t e  o f  each o f  t h e  7  pups served as a  s a l i n e - t r e a t e d  con- 
t r o l .  A f t e r  anesthesia,  p a r a l y s i s ,  tracheostomy, and t rea tment  
w i t h  0.3ml o f  e i t h e r  EXOSURF (75mg/kg) o r  i s o t o n i c  s a l i n e ,  each 
p a i r  o f  r a b b i t  pups rece ived posi  t i ve-pressure  mechanical v e n t i -  
l a t i o n  w i t h  100% 02 a t  48 breaths/min f o r  2-3h. Each pup had i t s  
own v e n t i l a t o r  and r e s t e d  supine i n  a  p l a s t i c  body plethysmo- 
graph surrounded by a  370C water  ba th .  I n i t i a l  peak i n s p i r a t o r y  
pressure (PIP) was 40 cmH20, subsequent ly ad jus ted  t o  keep t i d a l  
volume cons tan t  a t  6 -7ml lkg  body weight.  End-exp i ra to ry  p res-  
sure was 1  cmH2D. A l l  7  s t u d i e s  l a s t e d  a t  l e a s t  2h and ended 
when t h e  c o n t r o l  pup d ied .  A t  both 1 and 2h, PIP was s i g n i f i c a n t -  
l y  l e s s  (27+1 vs 3321 cmH20) and t o t a l  l u n g  compliance was s i g -  
n i  f i c a n t l y  g r e a t e r  (.26*.01 vs .19?.01 mg/kg/cmH20) i n  EXOSURF- 
t r e a t e d  pups than i n  c o n t r o l s .  Ex t ravascu la r  lung  water  conten t  
was s i m i l a r  f o r  t h e  2  groups. We conclude t h a t  EXOSURF improves 
l u n g  mechanics and s u r v i v a l  o f  r a b b i t s  d e l i v e r e d  very  premature- 
l y .  Supported i n  p a r t  by NIH Grants HL-24075 and HL-27356 and AHA. 

RESPIRATORY FAILURE IN CONGENITAL DIAPHRAGMATIC 1745 HERNIA: VENTILATION BY HIGH FREQUENCY OSCILLATION. 
Desmond Bohn, Masa Tamura, Charles Bryan. I n t e n s i v e  

Care U n i t  and ResD. Phvs io l .  Research I n s t i t u t e ,  H o s p i t a l  f o r  
S ick  Ch i ld ren ,   oro on ti. Spon by  Marlene Rab inov i tch .  

Congeni ta l  d iaphragmatic h e r n i a  (CDH) i s  charac ter ised  by 
i m m a t u r i t y  b o t h  o f  a l v e o l i  and pulmonary vascu la tu re .  I n  a  p ro-  
s p e c t i v e  a n a l y s i s  o f  46 i n f a n t s  w i t h  CDH present ing  w i t h i n  the  
f i r s t  6  hours o f  l i f e ,  s imultaneous b lood gases drawn from umbi l -  
i c a l  and r i g h t  r a d i a l  a r t e r y  l i n e s  i d e n t i f i e d  a  group of 23 
p a t i e n t s  w i t h  severe hypoxemia due main ly  t o  p reduc ta l  r a t h e r  
than duc ta l  shunt ing .  A l l  were t r e a t e d  w i t h  p a r a l y s i s ,  hyperven- 
t i l a t i o n ,  and v a s o d i l a t o r  therapy. The s i n g l e  c o n s i s t e n t  fea ture  
i n  t h i s  severe ly  a f f e c t e d  group was hypercarb ia  (P,C02>50mmHg) 
which remained e leva ted  d e s p i t e  man ipu la t ions  o f  bo th  v e n t i l a t o r  
r a t e s  and mean airway pressures .  A l l  23 p a t i e n t s  i n  t h i s  group 
d i e d  w h i l e  21 o f  23 p a t i e n t s  w i t h  d u c t a l  shunt ing  on ly ,  surv ived .  
I n  t e n  o f  the  23 p a t i e n t s  i n  whom we were unable t o  c o n t r o l  PaC02 
we changed from convent ional  v e n t i l a t i o n  (CMV) t o  h i g h  frequency 
o s c i l l a t i o n  (HFO). The mean PaC02 on CMV was 59+15mmHg w i t h  mean 

i n  t h e  r i g h t  r a d i a l  a r t e r y  o f  36tllmmHg. The mean PgC02 k?? t o  32*5rnnHg w i t h  HFO b u t  w h i l e  t h e r e  was a  temporary improve 
ment i n  Pa02, t h i s  was n o t  sustained. The f a c t  t h a t  c o n t r o l  o f  
PaC02 was r e a d l l y  achieved by HFO suggests t h a t  the  hypercarb ia  
and hypoxemia i n  t h i s  group o f  p a t i e n t s  i s  based on intrapulmon- 
a r y  r a t h e r  than i n t v a c a r d i a c  shunt ing  and represents severe b i -  
1  a t e r a l  pulmonary hypopl a s i  a, where pulmonary vasodi 1  a t o r  therapy 
w i l l  n o t  be o f  b e n e f i t .  

OPERATING CONVENTIONAL INFANT VENTILATORS AT UNCON- 
VENTIONAL RATES. S te  hen J .  Boros, Dennis R. B i n  , 746 Mark C. Marnnel , M a r g a b ,  h q e n ,  

C h i l d r e n ' s  H o s p i t a l ,  St .  Paul, MN 
We examined t h e  e f f e c t  o f  p rogress ive  inc reases  i n  v e n t i l a t o r  

r a t e  on d e l i v e r e d  t i d a l  (VT) and minute volumes ( V ) ,  and t h e  e f -  
f e c t  o f  changing peak i n s p i r a t o r y  pressure (PIP),  PEEP, and I : E  
a t  d i f f e r e n t  v e n t i l a t o r  ra tes .  F ive  d i f f e r e n t  pressure p r e s e t  
i n f a n t  v e n t i l a t o r s  were s t u d i e d  u s i n g  a  pneumotachograph, a i rway  
pressure mon i to r ,  and lung s i m u l a t o r .  As r a t e s  inc reased from 10 
t o  150 bpm, VT s tayed cons tan t  u n t i l  25-30 bpm; then progress ive-  
l y  decreased. I n  a l l ,  VT began t o  decrease when proximal airway 
pressure waves l o s t  i n s p i r a t o r y  pressure p la teaus .  As r a t e s  i n -  
creased, inc reased u n t i l  75 bpm; then l e v e l e d  o f f ;  then de- 
creased. S u b s t i t u t j n g  Hel ium f o r  Oxygen increased t h e  v e n t i l a t o r  
r a t e  a t  which t h i s  V  p l a t e a u  e f f e c t  occurred. I n c r e a s i n g  PIP con- 
s i s t e n t l y  inc reased VT. I n c r e a s i n g  PEEP decreased VT. A t  r a t e s  
l e s s  than 75 bpm, I :E  ( i n s p i r a t o r y  t ime)  had l i t t l e  e f f e c t  on VT 
o r  9 .  At r a t e s  above 75 bpm, i n s p i r a t o r y  t ime became a  pr ime de- 
te rminant  o f  d e l i v e r e d  V. 
Conclusions: 1) Conventional pressure p r e s e t  i n f a n t  v e n t i l a t o r s  
per fo rm d i f f e r e n t l y  a t  r a p i d  r a t e s  than they  do a t  s lower,  more 
convent ional  r a t e s .  2)  There i s  a  maximum r a t e  beyond which V T  
p r o g r e s s i v e l y  decreaies and another maximum r a t e  beyond which V 
p r o g r e s s i v e l y  decreases. 3) A t  s lower r a t e s ,  d e l i v e r e d  volumes 
are  determined p r i m a r i l y  by changes i n  p rox ima lm.a i rway pressures.  
4) A t  very r a p i d  r a t e s ,  i n s p i r a t o r y  t ime becomes a  key determi-  
nant  o f  minute v e n t i l a t i o n .  

THORACIC DEFORMITY AND RESPIRATORY FAILURE M INFANTS 1747 WITH,GIAP.Pr OMPHAIKELE. Marc B. Hershenson, Robert T. 
Brouillette, Linda Klemka, John D. Raffensperger, 

A n d r a y  S. Poznanski, and Carl E. Hunt. Northwestern University, 
Departments of Pediatrics, Surgery, and Radiology, Chicago, IL. 

Although respiratory failure in infants with aWaninal wall 
defects has been attributed t o  increased intra-aMCminalpressurre 
af ter  closure, we have observed prolonged respiratory insuffi- 
ciency in several such infants despite operations designed t o  
minimize intra-abdminal pressure. We therefore reviewed the 
charts of 108 infants f m  1975-82 who had aMcminal wall de- 
fects: gastroschisis - 54; swill cmphalccele - 29; liver- 
containing or giant cmphalccele (GO) - 21; and cloaca1 extrophy - 
4 .  Nine of 21 infants with GO (43%) had prolonged respiratory 
insufficiency and 5 eventually died. Only 2 of 87 infants with 
other aWminal wall defects had prolonged respiratory insuffi- 
ciency and neither died of respiratory failure. Infants with GO 
required longer durations of b t h  oxygenation ( p C . 0 1 ,  ANOVA, - 
X = 122 days, range 0-1030) and ventilation (p<.001, ANOVA, - 
X = 66 days, range 0-387) than infants in the other groups. 
Clinical observation suggested tha t  infants with GO have sirall, 
narrow chests r e d l i n g  thoracic dystrophy. Therefore, chest 
radiographs £ran a l l  groups were examined for several paramters 
of thoracic size. After correction for birth weight, the chests 
of babies with GO were significantly n a r r m r  than the chests 
of the other babies (p C .001, ANOVA) . Prolonged respiratory 
insufficiency in infants with giant ~nphalccelezappearsto be 
explained by puhmnary hypplasia or by the narrow chest defor- 
mity which limits lung expansion. 

TRANSCUTANEOUS PO2 AND PC02 OBTAINED BY A SINGLE DUAL 1748 PROBE I N  NEWBORN INFANTS. Luis Cabal, Bijan Siassi, 
Carolyn Plajstek, Don Lewis, Joan Hodqman. Univ. of 

So. Calif. Sch. of Med., LAC-USC MedZCtr., Dept. of Peds., L.A. 
Transcutaneous measurements of PO2 and PC02 are routinely used 

for blood gas monitoring of sick neonates; however, simultaneous 
measurements require the use of two separate skin probes each 
needing periodic calibration and site rotation. Thus, prolonged 
transcutaneous measurements of PO2 and PC02 interfere with the 
principle of minimal handling of the tiny premature neonate. To 
overcome this difficulty, we have evaluated a sinqle dual probe 
for use in the newborn. The probe consists of 2 distinct elec- 
trodes separated by a barrier while utilizing a common electro- 
lyte and covering membrane, with a reference electrode of only 
5.6 mm in diameter. The accuracy of the probe was evaluated by 
55 simultaneous transcutaneous and arterial PO2 and PC02 measure- 
ments obtained from 9 newborn infants, BW 510 to 4200 gm, GA 27 
to 41 wks, in respiratory distress. Close correlations were ob- 
tained for both transcutaneous PO2 (r=0.86) and PC02 (r=0.87) and 
their corresponding arterial measurements (pi0.001). It is pos- 
sible to measure transcutaneous PO2 and PC02 with a sinqle dual 
probe with comparable accuracy to that obtained from separate 
probes. Both the handling of the infant and the number of skin 
sites necessary to obtain transcutaneous blood gas values are 
reduced by half as a result. 

POLYAMINES, POLYMORPHS AND EXPERIMENTAL RESPIRATORY 
DISTRESS SYNDROME. Robert A. Can b e l l  Phuon N  u  en, 1749 Kathleen Ee McGrath M D a  mar 1 a X s  
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The ~ o l v a m i n e s  (PAS) s ~ e r m i n e  fSPM) and SPM o lus  s ~ e r m i d i n e  
(SPO) prod ice  l e s i o n s  i n  B a l b  C  mice'as found i n  ~ d u i t  Respira- 
t o r y  D i s t r e s s  Syndrome (ARDS). Endocap i l la ry  marg ina t ion  o f  po ly -  
morphs (PMNs) was seen 30 min. a f t e r  i .p. SPM (75 mg/kg bw). A t  
60 min. e n d o t h e l i a l  c e l l  v a c u o l i z a t i o n ,  RBC engorgement and hem- 
orrhage were observed. Loss o f  i n t e r d i g i t a t i n g  c e l l  boundaries 
suggested edema fo rmat ion .  Seven day PA exposure (SPM 15 mg/kg/d 
p l u s  SPO 30 mg/kg/d, i .p.) produced severe damage. Leukergy, 
band-form marg ina t ion ,  m i c r o a t a l e c t a s i s  and h y p e r p l a s t i c  type  I 1  
e p i t h e l i a l  c e l l  desquamation i n  su f fused a l v e o l i  were noted. 
Resident PMN s w e l l i n q  i n c l u d e d  both nuc lear  chromat in reorgan iza-  
t i o n  and cy top lasmic  l i q u i f a c t i o n .  D i s s o l u t i o n  o f  o rgane l les  pre- 
ceded plasma and n u c l e a r  membrane l y s i s .  Residual moth-eaten 
stroma suggested widespread p r o t e o l y s i s .  SPM (15 mg/kg/d, i .p. ) 
f o r  21 days induced f i b r o b l a s t  and type I 1  c e l l  p r o l i f e r a t i o n  and 
f i b r o t i c  replacement o f  parenchyma. I n f e c t i o n ,  surqery,  i r r a d i a -  
t i o n ,  c y t o x i c  drug and co l lagen-vascu la r  d i s o r d e r s  causeincreased 
b lood and u r i n a r y  PA l e v e l s  and are  i n i t i a l  c l i n i c a l  events i n  
ARDS. I n  our model PAS promote a  sus ta ined PMN-endothelial c e l l  
membrane a s s o c i a t i o n  and i n t e r s t i t i a l  edema as t h e  e a r l i e s t  mor- 
pho log ica l  events i n  t h e  ARDS sequence. Th is  i s  p r o v i s i o n a l l y a t -  
t r i b u t e d  t o  severa l  p o s s i b l e  concur ren t  r e a c t i o n s  i n c l u d i n g  p o l y -  
e l e c t r o l y t e  b r i d q i n g ,  endocy to t i c  r e c e p t o r  down-regulat ion and/or 
s t r u c t u r a l  sur face  p o i n t  charge a l t e r a t i o n .  
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