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OUTCOME OF MECHANICALLY VENTILATED INFANTS WITH ATRIAL NATRIURETIC PEPTIDE (ANP): THE 
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P r e v i o u s  s t u d i e s  have documented a 75-85% m o r t a l i t y  r a t e  i n  
i n f a n t s  ( 5 2  mos.) w i t h  CF who i n i t i a l l y  p r e s e n t e d  w i t h  r e s p i r a -  
t o r y  f a i l u r e  r e q u i r i n g  mechanica l  v e n t i l a t i o n  (RFMV). F i v e  
i n f a n t s  w i t h  CF and RFMV a s  t h e i r  i n i t i a l  p r e s e n t a t i o n  were c a r e d  
f o r  between t h e  y e a r s  1980-86 a t  C h i l d r e n ' s  H o s p i t a l  of  
Wisconsin.  C l i n i c a l  p r e s e n t a t i o n  o f  e a c h  c a s e  (age ,  p h y s i c a l  
exan ,  ABGs,  CXR f i n d i n g s ,  t r a c h e a l  c u l t u r e s ,  d a y s  v e n t i l a t e d )  
was s i m i l a r  t o  p r e v i o u s l y  r e p o r t e d  s t u d i e s  of  i n f a n t s  w i t h  CF 
and WMV. The purpose  o f  t h i s  s t u d y  was t o  compare t h e  outcome 
of t h e s e  i n f a n t s  w i t h  age  matched CF i n f a n t s  who never  had RFMV. 

Three  a g e  matched c o n t r o l s  w i t h  CF and born  between t h e  y e a r s  
1980-86 were s e l e c t e d  a t  random f o r  e a c h  c a s e .  Most r e c e n t  
Schwachman's s c o r e s  (SS) were o b t a i n e d  independent ly  by two 
i n v e s t i g a t o r s .  I n t e r o b s e r v e r  d i f f e r e n c e s  i n  SS were n o t  s i g n i f i -  
c a n t .  A l l  s t u d y  c a s e s  were a l i v e  from 1-6 y e a r s  a f t e r  t h e  
e p i s o d e  of RFMV. T h e i r  most r e c e n t  mean SS was 82.0 ( r a n g e  79- 
9 5 ) .  I n  comparison, t h e  r e c e n t  mean SS of  t h e  c o n t r o l s  was 78.0 
( r a n g e  50-95).  There  was no d i f f e r e n c e  between group SS 
( t = 0 . 5 4 ,  NS) . 

We conclude  t h a t  t h e  outcome of i n f a n t s  w i t h  CF whose i n i t i a l  
p r e s e n t a t i o n  i s  RFMV i s  n o t  a s  g r a v e  a s  once t h o u g h t .  I f  
i n d i c a t e d ,  i n f a n t s  w i t h  CF and r e s p i r a t o r y  f a i l u r e  s h o u l d  be 
v e n t i l a t e d .  

RELP.TIONSHIP OF PUMP FLOW RATE AND HEMOGLOBIN SATU- 
RATION TO IKDICATORS OF SUFFICIENCY OF OXYGENATION 

1 r n  DURING EXTRACORPOREAL MEMBRANE OXYGENATION (ECMO) I N  
1 3 Y  THE NEWBORN BABOON. J. Devn Cornish ,  Dale R. Gers t -  
e, Donald M. N u l l ,  Jr., Melvin D. Smith,  Thomas J. 
Kuehl (Spon. By Gera ld  W. F i s c h e r ) .  Wi l ford  H a l l  USAF - 

Medical C e n t e r ,  Department of P e d i a t r i c s ,  San Antonio,  Texas. 
The minimum a c c e p t a b l e  oxygen d e l i v e r y  and f low r a t e s  d u r i n g  

n e o n a t a l  ECMO remain t o  be d e f i n e d .  We have  s t u d i e d  t h e  r e l a -  
t i o n s h i p  of  p e r f u s i o n  f l o w  r a t e s  and hemoglobin s a t u r a t i o n s  t o  
oxygen d e l i v e r y   DO^), oxygen consumption ('402). s y s t e m i c  oxy- 
gen pH, l a c t a t e ,  and b i c a r b o n a t e  c o n c e n t r a t i o n  i n  n e o n a t a l  ba- 
boons. The r:ght i n t e r n a l  j u g u l a r  v e i n ,  r i g h t  c a r o t i d  a r t e r y ,  
b o t h  femora l  a r t e r i e s  were c a n n u l a t e d ,  and t h e  d u c t u s  a r t e r i o -  
s u s ,  a o r t a ,  and pulmonary a r t e r y  l i g a t e d .  The p a r a l y z e d  animal  
was i n t u b a t e d  and e n d o t r a c h e a l  tube  clamped. We measured Hb, 
pH, Pa02, and Pv02 ( f rom t h e  c i r c u i t ) ,  h i g h  i n t e r n a l  j u g u l a r  
Pv02, and pump flow; we c a l c u l a t e d  b i c a r b o n a t e s ,  s a t u r a t i o n s ,  
D02, V02, SX02, and CX02. S ix  baboons were s t u d i e d  d u r i n g  e a c h  
o f  two phases  of  t h e  exper iment .  F i r s t ,  f low r a t e s  were v a r i e d  
from 200 t o  50 m:/min/kg (30 min a t  each  f low)  w i t h  s a t u r a t i o n  
maximized. Second, f low was main ta ined  a t  200 and s a t u r a t i o n  
was s e r i a l l y  reduced from 100% t o  38%(30 min a t  e a c h  s a t u r a t i o n )  
R e s u l t s  (xZSD, ml/minlkg):  V02 f e l l  s i g n i f i c a n t l y  below base- 
l i n e  a t  a f low r a t e  of 50 and a DO2 of 8 3  i n  phase 1 and a t  a 
DO2 of  12'5 i n  phase  2. CX02 f e l l  s i g n i f i c a n t l y  a t  DO2 of 16%.  
Flows of 50 mllminlkg may provide  adequate  02 d e l i v e r y  f o r  
s h o r t  p e r i o d s  of t ime,  b u t  f lows  < l o 0  and DO2 <17 may be inade-  
q u a t e  over  l o n g e r  p e r i o d s .  02 e x t r a c t i o n  is  reduced even a t  
max. f lows  when Hb s a t u r a t i o n  i s  decreased .  

I- 

Med Ctr ,  Oepts  of Anesl , , , . - -  
Br. NHLRI. NIH. Rethesda. Md. 

.This st"dy examines thk e f f e c t  of volume overload, a t r i a l  hear t  r a t e  
and cr i t ica l  illness on ANP levels in children. ANP levels were  
measured in 7 children undergoing dialysis(D), 4 children undergoing 
card iac  ca the ter iza t ion  with electrophysiological pacing(EP), and 4 
children in t h e  ICU with pulmonary ar te ry  (PA) catheters.  Thirty-four 
children were  controls. The AND results  (RIA technique) a r e  expressed 
in pglml ( m e a n 2 S D ) .  ANF levels in all  3 study groups were 
significantly different from normal (6.524.9) a s  follows: pre  D pts,  
139.7271.3 (p c.001); EP, 4 8 . 5 2  20.5 (p c.02); ICU patients,  104.0 + 
44.9 (p <.001). P r e  and  post D samples were  significantly different- 
(139.7271.3 vs. 9 0 . 7 ~  50.6, p c.004) and the  change in ANF was 
correlated with t h e  percent  weight loss (R = .733). Pacing increased 
h e a r t  r a t e s  ( 1 1 7 2  17  vs. 1 5 7 ~  20, p <.01) and ANP levels correlated 
with t h e  increase in hear t  r a t e  (48.5220.5 vs. 203.0 + 66.0, p <.005, 
R = .66). ICU pat ien ts  had elevated but s t a t i s t i c a ~ l ~ ~ ~ u i v a l e n t  ANP 
levels in cent ra l  venous, PA and ar te r ia l  samples. CONCLtJSION: 
ANP levels a r e  increased in children with fluid overload, elevated h e a r t  
r a t e s  and in c r i t ica l  illness. Removal of fluid from volume overloaded 
pa t ien ts  directly correlated with a decrease  in ANP. Pacing of t h e  
right atrium in children caused a significant elevation of AYP 
confirming t h e  association of tachycardia with ANP. 

RESPONSE T O  LOW CARDIAC OUTPUT (Q): DEVELOP- 
MENTAL DIFFERENCES IN 0 DEFICIT ( 0  D) AND 
RECOVERY IN LAMBS. John 2. and (?eorae Lister, 

A1 62 Yale Univ. Sch. of Med., Dept. of Pediatrics, New Haven, CT. 
When Q is critically lowered, whole body O2 consumption 

(V02) falls and an 0 D accumulates. With restoration of Q, 
an excess V 0 2  would be expected t ius  "repaying" some or all 0 2 D  We 
tested the hypothesis that young lambs, with higher resting V02/kg and 
Q/kg than older lambs, would repay less of their 0 2 D  because they have x 
higher proportion of nonessential metabolism. We lowered Q acutely by 
inflating a Foley catheter in the right atrium in spontaneously breathing, 
sedated lambs at ages 2 (n=4) and 8 (n=4) weeks, while monitoring V 0 2  
continuously. Each lamb was studied with low Q for 30 and 60 min on 
different days. Aortic and pulmonary artery blood pressures, gases and 
0 saturations, venous hemoglobin, and arterial lactate (L) were measur- 
er?every 10 min during baseline, low Q, and 60 min recovery. 0 D was 
calculated as the time integral of [V02 @ baseline - VO @ low 61. The 
average percent decreases in Q (66.5%. 64.5%) and VO ?32.5%. 35.2%) 
were similar in the 2 and 8 wk groups, respectively. d e  found at both 
ages that L increased linearly with time and with 0 2 D  during low Q, yet 
there was no correlation between L and O2 repayment during recovery. 
Moreover, there was no consistent relation between 0 D and O2 repay- 
ment. However, on average the 2 week group repaye3 a signif~cantly lower 
percentage (18 i 5%. m i SEM) than 8 week old lambs (90 i 32%). In fact, 
in 5 of 8 two week studies, the net payback was negative, i.e. the 
recovery V 0 2  was lower than the baseline V 0 2  in spite of declining L 
throughout recovery. We conclude that 2 week old Iambs might be less able 
to repay an 0 2 D  incurred during low Q; alternatively, they have a higher 
proportion of nonessential metabolism which can be decreased during 
stress, a potential mechanism for survival during low Q. 
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A new procedure  f o r  r e a l  t ime,  nonradiographic  d e t e r m i n a t i o n  
o f  e n d o t r a c h e a l  t u b e  p o s i t i o n  w i t h  a magnet ic  f i e l d  i n t e r f e r e n c e  
s e n s i n g  t e c h n i q u e  was e v a l u a t e d  i n  cadavers .  Each p r o t o t y p e  t u b e  
i n c o r p o r a t e s  a m a g n e t i c a l l y  d e t e c t a b l e  marker a t  a s p e c i f i c  d i s -  
t a n c e  f r a n  its d i s t a l  t i p ,  which v a r i e s  w i t h  t u b s  s i z e .  Trans- 
c u t a n e o u s  d e t e r m i n a t i o n  of t u b e  p o s i t i o n  is accomplished w i t h  a 
p o r t a b l e  i n s t r u m e n t  t h a t  e m i t s  v i s u a l  and a u r a l  s i g n a l s  of  i n t e n -  
s i t y  p r o p o r t i o n a t e  t o  t h e  a l ignment  and proximi ty  of  t h e  i n s t r u -  
ment s e n s i n g  probe w i t h  t h e  t u b e ' s  magnet ic  marker. I n  t h e  pre- 
c l i n i c a l  s t u d i e s  t h e  magnet ic  marker was p o s i t i o n e d  s o  t h a t  t h e  
maximum s i g n a l  i n t e n s i t i e s  were o b t a i n e d  when t h e  i n s t r u m e n t  
probe  was l o c a t e d  a t  t h e  upper  edge of  t h e  s u p r a s t e r n a l  notch.  
S t u d i e s  were c a r r i e d  o u t  i n  25 c a d a v e r s  a d h e r i n g  t o  t h e  p r o t o c o l  
u t i l i z i n g  s i x  t u b e  s i z e s .  I n  each  c a s e  r a d i o g r a p h i c  a n a l y s i s  
confirmed d i s t a l  t i p  placement t o  be above t h e  c a r  
a t  t h e  4 t h / 5 t h  v e r t e b r a l  s p a c e ,  and w i t h i n  t h e  
middle  t h i r d  o f  t h e  t r a c h e a  below t h e  sup- 
r a s t e r n a l  notch.  We conclude  t h a t  t h i s  
method w i l l  reduce  t h e  need f o r  X-ray con- 
f i r m a t i o n  of t r a c h e a l  t u b e  p o s i t i o n  i n  
p e d i a t r i c  p a t i e n t s  and t h a t  t e s t i n g  i n  
l i v i n g ,  i n t u b a t e d  i n f a n t s  is warranted .  

since 11984 we b;e cared for 11 neonates with severe 
respiratory distress whose clinical characteristics appear distinctive: 
1) full-tern by obstetric and Dubowitz criteria (median 39 wkq range 
37-42; median BW 2950%. range 2610-4360), 2) diffuse alveolar disease 
radiographically. 3) requiring FiOZ 1.0 and mechanical ventilation to  
maintain paOa 50. 4) absence of  other conditions known to  produce a 
similar clinical profile. No mothers were diabetic or Rh-sensitized. 
Blood cultures and latex agglutination beeterial antigen studies were 
negative in all. None had aspirated meconiun. Two-dimensional 
echocardiography and simultaneous pre- and postductal ABGs showed 
no evidence of cyanotic congenital heart disease or extrapulmonary 
right-to-left mix. Among the 11, 5 had 5 minute Apgar scores <5. 8 
had evidence of fetal distress. 5 had initial hematocirts (45, and 7 had 
hypotension or oliguria requiring pressors and/or volume support Seven 
had multiple organ dysfunction. All 11 survived but required prolonged 
mechanical ventilation and supplemental oxygen. M a l s  of 
hyperventilation @A >7.55, paCO2 (25) in 8 and tolazoline in 4 failed 
to  increase pa02 by >20 tow. Among 7 infants who underwent trials 
o f  increased PEEP to  3 cm A20 (range 6-10) without other concurrent 
changes in ventilator settings, 6 responded with prompt increases in 
pa02 >20 torr (median 68, range 22-136). despite resultant mean airway 
pressure (PAW) being lower than previously unsuccessful PAWS in 4 of 
6. We suggest that ARDS i s  a distinctive clinical entity in neonates. 
A trial of PEEP 8 cm A20 should be considered in full-term infants 
with severe respiratory distress in whom other c a w  can be excluded 
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