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Pi loca rp ine  (PC) produces decreased su r f ace  tension i n  lungs 

o f  f e t a l  r a b b i t s  s t  27.5 days g e s t a t i o n ,  which e f f e c t  is  blocked 
wi th  propranolol  (Ped. Res. 10:459. 1976). F e t a l  r a b b i t s  of t he  
same ges t a t ion  were i n j e c t e d  wi th  PC o r  s a l i n e ,  k i l l e d  3 hours 
l a t e r  and the  lungs  lavaged. In  PC i n j e c t e d  f e t a l  r a b b i t s  re- 
covered a i r space  phospholipid (PL) was 38118 pe r  gram dry lung 
weight (+ SE 3.4) compared with 23ug (+ SE 2.7) i n  s a l i n e  in -  
j ec t ed  c o n t r o l s  (p<0.001). 

Isoxsupr ine  ( Ix )  bu t  not  p h e n y l e ~ h r i n e  i n j e c t e d  3 hours be fo re  
de l ive ry  produced decreased su r f ace  t ens ion  i n  lungs of f e t a l  
r a b b i t s  a t  27.5 days a s  shown by s t a t i c  pressure-volume curves .  
The lungs of I x  i n j e c t e d  r a b b i t s  r e t a ined  47% t o t a l  lung capac i ty  
a t  5cm. water  p re s su re  compared with 25% i n  s a l i n e  i n j e c t e d  con- 
t r o l s  (p<0.001). This  e f f e c t  was blocked by propranolol ,  but  
not  by pheno~~benzamine  o r  a t rop ine .  The lungs of I x  i n j e c t e d  
f e t a l  r a b b i t s  conta ined 83% water  compared wi th  89% i n  s a l i n e  
con t ro l s  (p<0.001), but an increased i n  PL could not be demon- 
s t r a t e d ,  25ug p e r  gram dry lung weight compared with 23ug i n  sa-  
l i n e  con t ro l s .  Decreased tension may r e s u l t  from increased con- 
c e n t r a t i o n  of s u r f a c t a n t  a t  t h e  su r f ace .  However a t  26.5 days 
PL i n  lavage from I x  i n j e c t e d  f e t a l  r a b b i t s  was 25ug pe r  gram 
dry lung weight compared wi th  lLug i n  c o n t r o l s  (p<0.001). The 
d a t a  a r e  taken a s  f u r t h e r  evidence t h a t  t h e  sympathetic nervous 
system c o n t r o l s  t h e  a c t i v i t y  of pulmonary s u r f a c t a n t .  
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The i n h a l a t i o n  of 100% 02 f o r  & r e  than 30 sec  incr;ases min- 
u t e  v e n t i l a t i o n  ($) i n  neonates.  To d i scove r  whether t h i s  
hype rven t i l a t i on  is due t o  c e r e b r a l  vasocons t r i c t i on  and b r a i n  
ischemia we measured tE, a l v e o l a r  PC02 (PACO~) and CSF PCO2. PO2, 
pH and bicarbonate  be fo re  and a f t e r  t h e  admin i s t r a t ion  of 100% 
02. Sub jec t s  were 7 neonates  (G.A.2S.E. 38f1.4 wks; B.W. 3,354+ 
.370 gm; P.N.A. 3.821.9 days) who were being worked up f o r  sep- 
sis. vE was measured wi th  a nosepiece  and a s c reen  flowmeter. 
CSF samples were taken before  and 7 min a f t e r  continuous breath-  . - -  - - 
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~ l t h o b ~ h  c ry ing -v i t a l  c i p a c i t y  has been recorded i n  i n f a n t s  
recovering from RDS, l i t t l e  is known about  physiological  e f f e c t s  
o f  vigorous cry?ng a t  t h i s  s t a g e  o f  t h e  i l l n e s s .  Deta i led  analy-  
:is o f  in t raesophageal  pressure  (Pes)  and abdaminal a o r t i c  blood 
pressure  (B.P.) t r a c i n g s  were made on 15 p a t i e n t s  recoker ing from 
RDS. Mean b i r t h  weight 2.04 kg ( range 1.28-3.08). mean g e s t a t i o n  
34 wecks ( range 29-40) and mean age s tud ied  63 hours ( range 22- 
137). During c ry ing  maximum Pes ranged from -18.0 t o  -30.5 cm 
HZ0 dur ing i n s p i r a t i o n  and from +6.2 to  +34.3 dur ing exp i r a t ion .  
Pes remained p o s i t i v e  dur ing 66% of  t h e  r e s p i r a t o r y  cyc le  ( range 
54 t o  85%) and mean Pes dur ina  inmira t ion  was -12.3 cm H2D. 
dur ing exp i r a t ion  mean Pes wai +11:2 cm H20. Heart r a t e  roie 
s i g n i f i c a n t l y ,  mean inc rease  1 5  Sea t s  pe r  minute (S.E.+3), P<O.Dl 
and t h i s  was accompanied by a rise i n  B.P..  mean s y s t o i i c  i n -  
c r ease  5 mn Hg (S.E.+3), mean d i a s t o l i c  i nc rease  9 mn Hg (S.E.+2) 
P<0.01. Beat t o  bea t  v a r i a t i o n  i n  B.P. dur ing exp:ration re- 
sembled t h a t  seen i n  a d u l t s  performing t h e  Valsalva maneuver w i t h  
s equen t i a l  narrowing c f  t h e  pulse  pressure  dur ing success ive  
h e a r t  beats .  This s tudy demonstrates the extreme range of i n t r a -  
a l e u r a l  r e s su re  generated and shows t h e  si n i f i c a n t  e f f e c t s  o f  
hea r t  r aee  and blood pi*essure a s  a r e s u l t  o? c r ~ i n g  i n  p a t i e n t s  
recovering from RDS. 
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BPD is a major cause of morbidi ty  and mor t a l i t y  i n  i n f a n t s  
t r e a t e d  f o r  t h e  r e s p i r a t o r y  d i s t r e s s  syndrome (RDS). We have in- 
ves t iga t ed  t h e  e f f e c t  of Vitamin E (E) (Roche E In j ec t ab le )  i n  
modifying t h e  development of BPD i n  i n f a n t s  wi th  RDS. A l t e r n a t e  
i n f a n t s  received 20 mg Elkglday wh i l e  r equ i r ing  an FiO2>0.40. E 
t r e a t e d  and c o n t r o l  i n f a n t s  matched wi th  r e spec t  t o  wt, ges t .  age, 
Apgar s co re  and s e v e r i t y  of RDS. P a t i e n t s  l i v i n n  l e s s  t han  10 

m g  o r  u2. ReeultS: _ _  I _ _- I CSF da;s were excluded. E l e v e l s  were below 0.30 mgi i n  con t ro l s  and 
V~ I 'Aw2 I PCO? HCO? PO2 i n  t r e a t e d  i n f a n t s  were 0.96 mgX and 2.15 mg% a; 24 and 48 h r .  re- 

Llminlkg I m Hg I m iig p' m ~ q l i  mm Hg spec t ive ly .  Treated i n f a n t s  received an aveisge of 3 doses (range 

Before .1952.014 4222 5122 7.312.01 2421 2126 
1-7). Ten of 16 con t ro l s  r equ i r ed  02 (>  20%) + p o s i t i v e  p re s su re  
r e s p i r a t o r y  support  longer  than 250 h r  as compared wi th  5 of 14 

A f t e r  .2432.009 37+2 4522 7.33k.01 23+1 35t10 i n  t h e  E group (x2, p < -05). Of t h e  10 con t ro l s  i n  02 longer  t han  

P C.025 C.005 <.025 N.S. N.S. N.S. 

A l l  values :  Mean 2 S.E. 
These f i n d i n g s  suggest  t h a t  hype rven t i l a t i on  wi th  100% 02 i s  
a s soc ia t ed  wi th  a decrease  i n  a l v e o l a r  and CSF PC02 and a ten- 
dency f o r  CSF pH t o  inc rease .  I f  c e n t r a l  t i s s u e  ischeroia were 
p reaen t ,  we would expect  CSF PC02 t o  inc rease  and pH t o  decrease .  
Because they  change i n  t h e  same d i r e c t i o n  a s  a r t e r i a l  PC02 and 
pH a r e  known t o  change, t h e  hypothesis  t h a t  100% 02 s t imu la t e s  
b rea th ing  by producing c e n t r a l  ischemia is untenable .  
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T h e  two  m o s t  w i d e l y  u s e d  r e s p i r a t o r y  m o n i t o r s  a r e  
t h e  P a d  T r a n s d u c e r  S y s t e m  (PTS) a n d  t h e  D i r e c t  Imped-  
e n c e  S y s t e m  ( D I S ) .  T h i s  s t u d y  was  d e s i g n e d  t o  d e t e r -  
m i n e  t h e  r e l i a b i l i t y  o f  b o t h  m e t h o d s  o f  m o n i t o r i n g .  

T e n  newborn  i n f a n t s  w e r e  m o n i t o r e d  l y i n g  i n  8 d i f f -  
e r e n t  p o s i t i o n s  w i t h  a 2 c h a n n e l  o s c i l l o s c o p e  d i s p l a y -  
i n g  t h e  r e s p i r a t o r y  s i g n a l s  o f  b o t h  s y s t e m s .  T h e s e  
w e r e  d o c u m e n t e d  t h r o u g h  v i d e o t a p i n g  ( w i t h  o b s e r v e r  
v o i c e - o v e r )  a n d  a n  A v i o n i c s  2 C h a n n e l  t a p e  r e c o r d i n g .  
S i m u l t a n e o u s  ECG r e c o r d i n g s  w e r e  made.  

T h r o u g h o u t  a l l  r e c o r d i n g s ,  s h i f t s  i n  a m p l i t u d e ,  
d u r a t i o n  a n d  g e n e r a l  s h a p e  o f  t h e  s i g n a l  w i t h o u t  
c h a n g e  i n  t h e  i n f a n t ' s  p o s i t i o n  w e r e  o b s e r v e d .  ECG 
o v e r r i d e  o c c u r r e d  i n  56 -1009  o f  t h e  PTS s i g n a l s  a n d  i n  
38 -889  o f  t h e  DIS s i g n a l s  d e p e n d i n g  o n  t h e  i n f a n t ' s  
p o s i t i o n .  M o t i o n  a r t i f a c t  a n d  e l e c t r i c a l  i n t e r f e r e n c e  
c a u s i n g  f a l s e  p o s i t i v e  o r  f a l s e  n e g a t i v e  r e c o r d i n g s  
o c c u r r e d  i n  63 -1009  o f  b o t h  s i g n a l s  d e p e n d i n g  o n  t h e  
i n f a n t ' s  p o s i t i o n .  

T h e  r e l i a b i l i t y  o f  e a c h  u n i t  i n  m o n i t o r i n g  a p n e a  
a n d  i n  t h e  s t u d y  o f  t h e  r e s p i r a t o r y  p a t t e r n s  o f  s p e c -  
i f i c  c l i n i c a l  e n t i t i e s  i n  i n f a n t s  i s  p l a c e d  i n  s e r i o u s  
q u e s t i o n .  

250 h r ,  5 had x-ray changes cons i s t en t  with BPD dur ing t h e  f i r s t  
month of l i f e  and 3 of t hose  5 died. Hasever, x-rays i n  t h e  5 
t r e a t e d  p a t i e n t s  i n  02 longer  than 250 h r  r e tu rned  t o  normal o r  
revealed mild abnormal i t ies  no t  t y p i c a l  of BPD; a l l  of t h i s  group 
survived.  X-rays were read wi thout  knowledge of E t reatment .  E 
t r e a t e d  o r  con t ro l s  r equ i r ing  02 l e s s  than 250 h r  d i d  no t  have 
x-ray changes t y p i c a l  of BPD. Although t h e  numbers a r e  small.  
t h e s e  pre l iminary d a t a  suggest  t h a t  E admin i s t r a t ion  dur ing t h e  
acu te  phase of therapy f o r  RDS may modify t h e  development of BPD. 

THE USE OF CONSTANT NEGATIVE DISTENDING PRESSURE 
CNDP) I N  THE TREATMENT OF PULMONARY INTERSTITIAL 

!MPHYSEW (PIE). William Fawcett,  L O U I S  Gluck, and 
Ronald Coen. Univers i ty  of C a l i f . ,  San Diego, Dept. of Ped. 
La J o l l a .  

Pulmonary i n t e r s t i t i a l  emphysema (PIE) i s  an occaslonai  com- 
pl i ca t ion  in i n fan t s  with severe  hyal ine membrane d i s e a s e  on 
a s s i s t e d  v e n t i l a t i o n  (IPPB), most comnonly in i n f a n t s  weighing 
<I500 gm. I t  i s  f r equen t ly  followed by pneumthorax,  subcutane- 
ous  emphysema and bronchopulmnary dysp la s i a .  Treatment has con- 
s i s t e d  of d i f f e r e n t i a l  in tubat ion ( u n i l a t e r a l ) ,  open thoracotomy 
wlth  splaying of t he  lung, and ches t  tubes  t o  rupture  l a r g e r  
bul l ae .  

Five newborns weighing 1500 gm o r  l e s s  with b i l a t e r a l  PIE on 
x-ray were t r ea t ed  wlth constant  negat ive  d i s t end ing  p re s su re  
(CNDP). Three had s i g n i f i c a n t  b i l a t e r a l  PIE with subsequent 
pneumothoraces and e l e v a t i o n  of pC02 t o  60-100 mnHg. The i n f a n t s  
were placed in a negat ive  pressure  chamber with CNDP -3 t o  -6 cm 
H20. IPPB was continued but wlthout p o s i t i v e  end exp i r a to ry  
p re s su re  (PEEP). As t h e  i n f a n t ' s  c l i n i c a l  condi t ion improved, 
t h e  peak in sp i r a to ry  pressure  (PIP) was decreased.  Over t h e  next 
12 t o  24 hours t h e  PIP were lowered s i g n i f i c a n t l y .  There was no 
progression of PIE, and a gradual r e so lu t ion  over  t he  next few 
days. The i n f a n t s '  pC02 gradual ly  dropped from the  6 0 ' s  t o  nor- 
mal range of 40-50. \Je conclude t h a t  where mechanical v e n t i l a t i o n  
i s  necessary  wi th  PIE, CNDP should replace  PEEP which a l lows low- 
e r  PIP t o  v e n t i l a t e  t he  in fan t  adequate ly  and prevents  f u r t h e r  
compl i ca t ions .  
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