
CHEST WALL COMPLIANCE I N  PREMATURE INFANTS. Tilo 
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Twenty s i x  premature i n f a n t s ,  mean BW l i8O g, mean g e s t a t i o n a l  
ge 32 wks. who needed mechanical v e n t i l a t i o n  because of r e s p i r a -  I 

t o r y  f a i l u r e  were s tud ied .  Spontaneous r e s p i r a t i o n  was suppresse 
by s l i g h t  hype rven t i l a t i on .  Chest wal l  compliance was c a l c u l a t e d  
by d iv id ing  t i d a l  volume (VT) by t h e  change i n  esophageal p re s su  
r e  (Pes )  ohta ined a t  d i f f e r e n t  peak i n s p i r a t o r y  p re s su res .  
Changes i n  Pes r e f l e c t  t h e  amount of airway p re s su re  t r ansmi t t ed  
to  t h e  p l e u r a l  space. Means f o r  VT and Pes measurements were: 
P e s ( c m ~ 2 0 )  0 .5  1 . 0  1 . 5  2.0 2.5 3.0 3.5 4.0 5. 
VT ml/kg 3.5 6 .7  10.0  1 3 . 3 1 6 . 9  19 .9  22.8 25.8 31. 
The r e s u l t s  i n d i c a t e  t h a t  t h e r e  i s  a l i n e a r  c o r r e l a t i o n  between 
P I  and Pes ( ~ 0 . 9 5 )  up t o  maximal i n f l a t i o n  of t h e  lung. The 
slope of t h e  r eg res s ion  was 6.4 ml/cmH20xkg, which i s  t h e  value  
3f chest  wal l  compliance. No l i n e a r  c o r r e l a t i o n  was found be- 
;ween airway p re s su re  and Pes because t h e  p re s su re  volume curve 
l f  t h e  lung i s  not l i n e a r  but  becomes p rog res s ive ly  f l a t t e r  a t  
h i ~ h  volumes. Because chest  wal l  compliance i s  four  t o  s i x  
times h i ehe r  t han  t h e  normal lung compliance, no more than  a 
s i x t h  t o  a fou r th  of t h e  airway p re s su re  can be t r ansmi t t ed  t o  
;he esophagus dur ing p o s i t i v e  p re s su re  v e n t i l a t i o n .  Transmissio 
iill be even smal ler  when lunp, compliance i s  decreased a s  it 
,ccui-s i n  hya l ine  membrane d i sease  o r  when t h e  t i d a l  volume 
reaches t h e  f l a t t e r  p a r t  of t h e  p re s su re  volume curve of t h e  lun  
r h i s  poor t ransmiss ion may p r o t e c t  t h e  cardiovascular  system f r o  
;he e f f e c t s  of p o s i t i v e  p re s su re .  

LUNG PRESSURE VOLUME CURVE I N  PREMATURE I~FANTs WITH 
PDA. -, -, Unive r s i ty  oj  
M i a m i ,  School of Medicine, Dept. of P e d i a t r i c s  Miami 

The e f f e c t s  of a l e f t  t o  r i g h t  shunt through a pa t en t  ductus  
a r t e r i o s u s  (PDA) on t h e  mechanical p r o p e r t i e s  of t h e  lung were 
evaluated i n  16  premature i n f a n t s ,  mean BW 1130 g ,  GA 30 weeks. 

r equ i r ed  mechanical v e n t i l a t i o n  and p re s su re  volume 
were const ructed us ing t h e  d i f f e r e n c e  between airwag 

nd esophaneal p re s su re  a s  transpulmonary pressure  (PL) and t h e  
i d a l  volume measured s imul taneously  a t  d i f f e r e n t  peak i n s p i r a t o r  
r e s s u r e s .  Resu l t s  of lung compliance ( C L )  (ml/cm~20xkg) were 
ompared with those  qbta ined i n  normal i n f a n t s  and prematurcswitt  
y a l i n e  membrane d i sease  (HMD). 

5 i n  1 5  ?n 25 30 7 5 
'DA ( ~ = 1 6 )  0.76 0 .71 0 .71 0.68 0.68 0.65 0 .61 
-IMD ( ~ = 1 6 )  0.48 0.50 0.54 0.51 0.46 0 . 4 1  0.36 
iormal (N=2) 2.214 2.12 1 .73  1 .55 1.34 1.20 1 .04 
In fan t s  wi th  PDA showed a low CL which only  decreased s l i g h t l y  
a i t h  i n c r e a s i n r  PL, r e f l e c t i n g  an almost l i n e a r  P/v curve.  This 
i s  i n  c o n t r a s t  t o  t h e  PV curve obta ined i n  norinal i n f a n t s  and i n  
i n f a n t s  wi th  HMD i n  whom a f t e r  an i n i t i a l  l i n e a r  po r t ion  t h e r e  i r  

p rog res s ive  f l a t t e n i n g  due t o  a l v e o l a r  ove rd i s t ens ion  r e s u l t i n :  
n a decrease  i n  CL. The decreased CL and t h e  l i n e a r  course  of 
he P/V curve i n  i n f a n t s  with PDA may be due t o  increased i n t e r s -  
i t i a l  f l u i d  l ead ing  t o  a decrease  i n  t i s s u e  e l a s t i c i t y  t h a t  
r even t s  a l v e o l a r  ove rd i s t ens ion .  The c h a r a c t e r i s t i c s  of t h e  P/l 
u ve i n  i f y t s  with PDA can be used t o  d i f f e r e n t i a t e  between 

ku'imonarv ?a1 u r e v  t o  -. 

1184 4 1 v e r s i t y  of C a l i f o r n i a ,  Davis - Sacramento Medical 
Center ,  Sacramento, C a l i f o r n i a .  (Spon. by Richard P. Wemberg .) 

Tolazo l ine  has  been r epor t ed  t o  reduce t h e  e l eva ted  pulmonary 
vascu la r  r e s i s t a n c e  found i n  some c l i n i c a l  cond i t i ons ,  including 
t h e  syndrome o f  p e r s i s t e n c e  o f  t h e  f e t a l  c i r c u l a t i o n  i n  t h e  new- 
born. Tolazol ine ,  anM-adrene rg ic  blocking agen t ,  a l s o  has  d i -  
r e c t  a c t i o n s  on c a r d i a c  and smooth muscle which are desc r ibed  as 
"his tamine- l ike ."  We eva lua t ed  t h e  pulmonary v a s o d i l a t o r  e f f e c t  
o f  t o l a z o l i n e  i n  newborn lambs be fo re  and a f t e r  t h e  admin i s t r a -  
t i o n  o f  t h e  s p e c i f i c  h is tamine HI-  and HZ-receptor  a n t a g o n i s t s ,  
diphenhydramine and metiamide, r e spec t ive ly .  Lambs, 0-3 days 
o l d ,  were anes the t i zed  and instrumented f o r  measurement o f  pu l -  
monary a r t e r y  p re s su re ,  l e f t  a t r i a l  p re s su re  and pulmonary blood 
flow. Pulmonary vascu la r  r e s i s t a n c e ,  PVR, was then  c a l c u l a t e d .  
Pharmacologic agents  were adminis tered i n  bolus  form v i a  t h e  
i n f e r i o r  vena cava i n  t h e  fol lowing doses:  t o l a z o l i n e ,  1 mg/kg; 
diphenhydramine, 5 mg/kg; and metiamide, 5 mg/kg. The mean 
change i n  pulmonary vascu la r  r e s i s t a n c e ,  %AM, produced by 
t o l a z o l i n e  a f t e r  h is tamine r e c e p t o r  blockade is  given below. 

n 8 A A 8 

I Kstamine Pa tagon i s t  None HI H, H,+H2 
%APLR -25+8 -13+4 -18+6 +6+8 I 

I I t  is concluded t h a t  t h e  pulmonary v a s o d i l a t o r  a c t i o n  o f  
t o l a z o l i n e  is  e n t i r e l y  mediated by his tamine H1- and Hz 
r ecep to r s .  

INCREASED UORI: OF 3REATHIN': ASSOCIATEE WITH NASAL ,1185 IPmNG C P ~ .  Steven L. Goldman, June P. BraQ,and 2 ' 
M. Dumpit Uriv, of C a l i f .  ,Chi ldrenst  Hospita1,Dept.  

of Ped.,  and Cardiovascular  Research I n s t i t u t e ,  Can Francisco.  
Nasal prong CPAP nay add t o  t h e  r i s k  o f  r e s p i r a t o r y  f a i l u r e  

i n  t h e  i n f a n t  w i th  ' lyal ine  membrane  disease(^^^) by i n c r e a s i n g  
vork of b rea th ine .  In  6 pre term i n f a n t s  i i i t h  9KD, r e s p i r a t o r y  
r a t e (  f )  , n inu te  v e n t i l a t i o n ( $ ) ,  t i d a l  volume(vT), esophageal 

P e s ) ,  and a r t e r i a l  b lood gases were cornpared us ing  
n a s a l  prongs and Bourns f ace  mask a t  t h e  sage Fi02 and CPF.  

There w a s  no d i f f e rence  i n  V ,  pH, 
and PC02. f and PO2 were s i g n i f i -  
can t ly  h ighe r ,  and Vn and n Pes 
tended t o  decrease  wi th  mask 
CPAP. Compliance was lower wi th  
t h e  mask b u t  t h e  change w a s  not 

s i g n i f i c a n t ( N = 3 ) .  The t o t a l  n Pes over  1 minute decreased wi th  
t h e  mask. Because t h e r e  w a s  no inc rease  i n  compliance wi th  t h e  
mask, t h i s  decrease  i n  A Pes r ep resen t s  a decrease  i n  r e s i s t i v e  
work. This iras confirmed i n  3 i n f a n t s  whose work of b rea th ing  
'ias 26% l e s s  w i th  t h e  mask compared t o  t h e  prongs. The r e s i s -  
tance o f  t h e  prongs i s  10 times t h e  r e s i s t a n c e  of t h e  mask. With 
a constant  V ,  f  must decrease  and VT must i nc rease  i f  t h e  
o b l i g a t e  i nc rease  i n  work i s  t o  b e  minimized. 

Our d a t ~  suggest  t h a t  t h e  high r e s i s t a n c e  inhe ren t  i n  n a s a l  
prongs must i nc rease  work of b rea th ing .  Thus, o t n e r  nodes of 
de l ive ry  of CPAP should be  considered i n  t h e  a l ready compromised 
i n f a n t  w i th  HMD. 

p a t i e n t  y e a r s ) .  There were 118 tubes  i n  p l ace  an average of 147 
hours (38-668). 95 tubes  were c l e a r  a t  ex tuba t ion ,  18 t h i n l y  
coated with mucus bu t  c l e a r ,  and 5 occluded. 3/5 occluded tubes  
had a Murphy eye. 3/5 were p a r t i a l l y  occluded and only  discov- 
ered a t  extubat ion.  A l l  occluded tubes  were from i n f a n t s  weigh- 
ing >2100 g. Bronchial i n tuba t ion  ( B I )  occured 36 t imes i n  29 
p a t i e n t s ,  20 immediately a f t e r  i n tuba t ion .  50% of BI were i n  pa 
t i e n t s  (1500 g. 57% of l a t e  BI occurred wi th  inadequate  t ap ing .  
Accidenta l  ex tuba t ion  occurred 6 t imes  i n  5 i n f a n t s  weighing 122 
+480 g. Their  a c t i v i t y  was normal; 2 had inadequate  t ap ing .  En 
do t r achea l  tubes  were changed 21 t imes i n  13 i n f a n t s  a f t e r  1.5- 
461 hours of i n tuba t ion ;  2 f o r  occlus ion,  4 f o r  suspected occlu-  
s ion ,  6 f o r  no a i r  l eak  a t  15 cm H20, 3 f o r  malposi t ion and 6 
miscellaneous. On 88 occasions  t h e  tube was r e su tu red  and taped,  
22 due t o  i n i t i a l  malposi t ion of t h e  tube.  Of t h e  remaining 66, 
17% were high,  33% low and 50% loose .  Retaping and s u t u r i n g  oc- 
u r r ed  every 8.4 days on average. S l i g h t  b leeding occurred wi th  
uc t ion ing  i n  30 p a t i e n t s  7% of t h e  time. No i n f a n t  had pulmon- 
r y  hemorrhage. There was no evidence of s u b g l o t t i c  s t e n o s i s  a t  
o s t  o r  d ischarge d e s p i t e  38-1102 hours of i n tuba t ion .  We con- 
lude t h a t  1) tube occlus ion usua l ly  occurs  i n  l a r g e  bab ie s ,  2 )  
a l p o s i t i o n  and a c c i d e n t a l  ex tuba t ion  usua l ly  occurs  i n  smal l  
a b i e s ,  3) t h e  tube complication r a t e  is low, 4)  $ t h e  complica- 

PULMONARY FUtlCTlON ABNORMALITIES I N  ASYMPTOMATIC 
C H I L D R E N  FOLLOWING HYDROCARBON PNEUHONITIS. Denn i s  
Gurwitz, M .  Kattan, H .  Levison and J.A.G. Culham. 

Department of P e d i a t r i c s  and the  Research I n s t i t u t e ,  Hospital 
fo r  Sick Chi ldren,  Univers i ty  of Toronto, Ontar io ,  Canada. 

To a s s e s s  the  e f f e c t  o f  hydrocarbon pneumonitis on the  devel-  
oping lung we s tud ied  the  pulmonary funct ion of seventeen 
asymptomatic s u b j e c t s ,  e i g h t  t o  four teen years  a f t e r  the i n i t i a l  
i n s u l t .  Fourteen of the  17 s u b j e c t s  (82%) had one o r  more 
pulmonary funct ion abnorma l i t i e s ,  t he  most f requent  being a high 
volume of isoflow. Volume of i sof low,  t he  r a t i o  of res idual  
volume t o  t o t a l  lung capac i ty ,  s lope of Phase I l l ,  f l w  r a t e s  a t  
50 and 25% of v i t a l  capac i ty  and 60% of t h e  t o t a l  lung capac i ty ,  
one second forced exp i r a to ry  volume and maximum mid exp i r a to ry  
flow r a t e  d i f f e r e d  s i g n i f i c a n t l y  (p < .05) from age and height  
matched c o n t r o l s .  Closing volume and c los ing  capac i ty  were not 
s i g n i f i c a n t l y  d i f f e r e n t .  The da t a  show tha t  res idual  abnormal- 
i t i e s  a r e  present  following hydrocarbon pneumonitis.  This could 
be expla ined on the  bas i s  of small airway obs t ruc t ion  and/or losr 
of e l a s t i c  r eco i l  and a r e  s i m i l a r  t o  the  e a r l i e s t  changes seen 
in smokers and a d u l t  p a t i e n t s  with chronic  o b s t r u c t i v e  lung 
d i sease .  These ch i ld ren  may be a t  higher r i s k  f o r  t he  develop- 
ment of chronic  lung d i sease  in adulthood when exposed t o  
exogenous f a c t o r s  such a s  a i r  po l lu t ion  o r  smoking. 
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