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D e s p i t e  r a p i d  d i a g n o s i s ,  modern s u r g i c a l  t e c h n i q u e  and in- 
t e n s i v e  pre- and p o s t - o p e r a t i v e  c a r e ,  s u r v i v a l  of  i n f a n t s  
w i t h  C D H  who p r e s e n t  w i t h i n  t h e  f i r s t  24 hours of  l i f e  i s  
poor.  Some a u t h o r s  s u g g e s t  t h a t  t h e  d e g r e e  o f  lung hypoplas ia  
i s  o f t e n  t h e  d e t e r m i n a n t  i n  s u r v i v a l .  In o u r  e x p e r i e n c e  a l -  
most a l l  i n f a n t s  w i t h  C D H  can be a d e q u a t e l y  v e n t i l a t e d  f o l l o -  
wing s u r g e r y ,  y e t  many of  t h e s e  i n f a n t s  subsequent ly  d i e .  Af- 
t e r  s u r g e r y  f o r  C D H ,  4 i n f a n t s  had blood sampled from p r e -  
and p o s t d u c t a l  s i t e s .  All i n f a n t s  demonstrated R-tL s h u n t i n g  
s u g g e s t i n g  PH. A 5 t h  i n f a n t  who became p r o g r e s s i v e l y  hypoxic 
f o l l o w i n g  s u r g e r y  underwent c a r d i a c  c a t h e t e r i z a t i o n .  No con- 
g e n i t a l  c a r d i a c  l e s i o n s  were found. However, PH w i t h  R-tL shun- 
t i n g  through t h e  foramen o v a l e  and d u c t u s  a r t e r i o s u s  (DA) were 
demonst ra ted .  In a d d i t i o n  l e f t  pulmonary venous d e s a t u r a t i o n  
was p r e s e n t .  Both t o f a z o l  ine  (TZL) and chlorpromazine  (CPZ) 
were i n j e c t e d  d i r e c t l y  i n t o  t h e  main pulmonary a r t e r y  (MPA). 
Pulmonary a r t e r y  p r e s s u r e  (PAP) dropped,  s y s t e m i c  a r t e r i a l  
s a t u r a t i o n  r o s e ,  and pulmonary c i r c u l a t i o n  improved. I t  was 
u n c l e a r  whether t h e  improvement was f o r t u i t o u s .  Subsequent ly  
PAP r o s e  and r e p e a t  d o s e s  of  TZL and CPZ a d m i n i s t e r e d  i n t o  
t h e  MPA caused l i t t l e  response .  14 houks l a t e r  t h e  i n f a n t  
d i e d .  PH c o m p l i c a t i n g  CDH probably  o c c u r s  f r e q u e n t l y . E s t a b l i s h  
ment o f  p u l m n a r y  normotension may be necessary  f o r  s u r v i v a l .  

Correlation of blood gas, lactate, and illness in 
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We hypothesized that "true" blood lactate (LA) isan 
index of respiratory need superior to Pa02, PaC02, 
or pH. Our thesis required a simple, rapid, sensit- 
ive LA test. We used a new automated, enzymatic 2- 
wavelength, true kinetic, low-drift test: recovery 
c. 90%, precision c. +5%, volume 5-20 ul, linear 
dynamic range c. 0.01-2.7 A, time c. 5 min. Normals: 
1.7 meq/l + 0.06 (term 3 d.) 2.0 + 0.06 (cord). Nor- 
mal neonatzl, young, and adult guTnea pigs* pH, gases 
and LA correlated poorly with or without stress. In 
sick newborns, r values were also poor, e.g. LA vs 
pH -0.05, LA/Pa02 vs pH 10.04. When plots of LA/ 
Pa02 or LA/pH vs time suggested clinical utility, 
we constructed by blind technic an arbitrary multi- 
factorial retrospective clinical grade system (CG) 
from histories, so that each infant received a 
total grade every 6 hrs. Thus, thousands of CG 
points provided parameters for 129 LA analyses dur- 
ing respiratory distress. A superior correlation 
appeared for LA vs total CG 24 hrs later: r~0.7, 
F=55, better than for gases or pH. These are non- 
parametric data obtained without human experimenta- 
tion from patients who clinically required gas 
studies. 

PERIPHERAL BLOOD FLOW DURING CONTINUOUS POSITIVE AIRWAY EFFECT OF CYSTIC FIBROSIS SERUM ON NASAL MUCOClLlARY 
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C h i l d r e n  and  t h e  Department of  P a e d i a t r i c s ,  U n i v e r s i t y  of  
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CPAP i n  a d u l t s  i m p a i r s  venous r e t u r n ,  and d e c r e a s e s  
c a r d i a c  o u t p u t  and p e r i p h e r a l  p e r f u s i o n .  These c i r c u l a t o r y  
changes a r e  g e n e r a l l y  demonst rab le  w i t h  p r e s s u r e s  g r e a t e r  
t h a n  t h o s e  employed f o r  n e o n a t a l  r e s p i r a t o r y  c o n d i t i o n s .  We 
have  measured p e r i p h e r a l  b lood f low i n  s p o n t a n e o u s l y  b r e a t h -  
ing i d a n t s  w i t h  CPAP l e v e l s  t h a t  a r e  used  c l i n i c a l l y .  

We s t u d i e d  e i g h t  te rm newborns < one week o f  age ,  whose 
c a r d i o - r e s p i r a t o r y  sys tems were  normal.  CPAP was admin- 
i s t e r e d  by f a c e  mask. I n t r a - e s o p h a g e a l  p r e s s u r e  (IEP - 
b a l l o o n  c a t h e t e r )  and l e g  b lood f l o w  (ol - venous o c c l u s i o n  
plethysmography) were measured b e f o r e  and d u r i n g  CPAP. 
S t u d i e s  were  c a r r i e d  o u t  i n  t h e  i n f a n t s '  i n c u b a t o r s  a t  l e a s t  
two h o u r s  a f t e r  f e e d i n g .  

The mean i n c r e a s e  i n  peak e x p i r a t o r y  IEP was 2.14 + 1 . 0  cm 
Hz0 compared t o  t h e  mean a p p l i e d  CPAP of 7 .93  + 1 . 0  cm H20. 
T h i s  74% a t t e n u a t i o n  i s  s i m i l a r  t o  t h a t  r e p o r t e d  i n  i n f a n t s  
w i t h  RDS t r e a t e d  by CPAP. 01 a t  a tmospher ic  p r e s s u r e  8 . 1  + 
3.0 m1/100 mllmin,  and d u r i n g  CPAP was 7.6 + 3.6  m1/100 m l i  
min,  a n  i n s i g n i f i c a n t  change ( p a i r e d  T = 0.58, p > 0.50) .  

We conclude  t h a t  moderate l e v e l s  of CPAP, s i m i l a r  t o  
l e v e l s  employed c l i n i c a l l y ,  do  n o t  i m p a i r  l e g  b lood f low i n  
te rm newborns. 
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HISTOGENESIS AND RESIDUAL PULMONARY CHANGES IN 
PNEUMoCYSTIS CARINII PNEUMONITIS (PCP). Robert A. Price, Walter 
T, Hu hes and Sh amal K. Sanyal. St. Jude Children's Research Hospital, 
Mem&TennessL. 

Little information is available concerning the histopathogenesis of PCP 
and the residual pulmonary structural alterations associated with this disease. 
Six hundred lungs obtained at autopsy from children dying at SJCRH, 
therefore, were examined to determine (1) the incidence of active and latent 
P. carinii infection, (2) the histogenesis of PCP and (3) residual pulmonary 
alterations in patients who recovered from PCP and subsequently died from 
other causes. 

P. carinii was found in 7% of atients at time of death and was causally 
related in only 4%. The foflowing sequence of events in the 
histopathogenesis of PCP was found: (1) an initial asymptomatic phase 
during which cyst forms of P. carinii are located within alveolar cell 
cytoplasm, (2) a clinically symptomatic phase during which time parasitic 
replication is at a maximum and (3) a final phase in which P. carinii is 
destroyed by the host. Althou h P carinii cyst forms are confined to  
alveolar lumen, histopathologic k a t ~ e s  are found in both alveolar lumen 
and septae. Late structural alterations, including collagen deposition in 
alveolar septae, were demonstrated in a number of patients who had 
clinically documented PCP. We conclude that P. carinii produces a 
characteristic pulmonary alveolopathy and that a significiant number of 
patients develop residual histopathological changes which may result in 
ong-term compromise of pulmonary functions. 

CLEARANCE. Carol M. Rossman, Myrna B. Dolovich,  J e r r y  
Dolovich,  Will iam M.  Wilson and Michael T. Newhouse. 
( I n t r .  by R.P. Bryce Larke).  McMaster U n i v e r s i t y ,  S t .  
J o s e ~ h ' s  H o s ~ i t a l .  Deoartments of Medicine and P e d i a t r i c s ,  , , 
~ a m i ' l  t o n ,  ~ a n a d a .  

S t u d i e s  were performed t o  d e t e c t  a p o s s i b l e  i n  v i v o  
e f f e c t  o f  t h e  c i l i a r y  d y s k i n e s i a  f a c t o r  o f  c y s t m o s i s  
(CF) serum. Following a p p l i c a t i o n  of  serum t o  t h e  nasa l  
mucosa o f  CF p a t i e n t s  and normal s u b j e c t s ,  nasa l  mucoci l i a r y  
c l e a r a n c e  (MCC) was a s s e s s e d  by a r a d i o i s o t o p e  t e c h n i q u e .  
Removal of  a r a d i o a c t i v e  d r o p l e t  a p p l i e d  t o  t h e  mucocutaneous 
j u n c t i o n  o f  t h e  nose was q u a n t i f i e d  by means of  an  Anger 
s c i n t i l l a t i o n  camera i n t e r f a c e d  t o  a d a t a  s t o r a g e  and 
r e t r i e v a l  system. Autologous serum a p p l i e d  t o  t h e  nasa l  
mucosa f a i l e d  t o  i n h i b i t  K C  in normals o r  in CF p a t i e n t s ,  
nor  d i d  CF serum i n h l b i t  MCC in normals. By c o n t r a s t ,  a n  
inflammatory response  induced by l o c a l l y  a p p l i e d  an t i - serum 
t o  human IgE r e t a r d e d  MCC In CF p a t i e n t s  but  n o t  i n  norma Is: 
it i s  presumed t h a t  t h e  loca l  e f f e c t  of  a n t i - l g E  on MCC i n  
CF was t h e  r e s u l t  o f  an  exudat ion  o f  t h e  serum d y s k i n e s i a  
f a c t o r .  P o s s i b l y ,  r e c u r r e n t  o r  p e r s i s t e n t  pulmonary 
i n f e c t i o n  In CF r e l a t e s  t o  a loca l  e x u d a t i o n  of  t h i s  f a c t o r ,  
h i n d e r i n g  e f f e c t i v e  c l e a r a n c e  o f  s e c r e t i o n s .  
Supported by C.F. Foundation,  MRC (Canada),  Ont. T h o r a c i c  
Soc., Can. TB 8 RD Soc. 

ACID-BASE PROFILE AND BLOOD GAS CHANGES IN PNEUMOCYSTIS 
CARINII PNEUMONITIS (PCP). Shyamal K. Sanval, Walter T. Hughes and 
Scott Harris, St. Jude Children's ~ e s . . ~ o s ~ . ,  Memphis, TN. -- 

A prospective study was designed to  determine serial changes in blood 
gas pattern and acid-base profile in 23 children with PCP. Arterial blood 
samples were obtained throughout acute and convalescent stage, patients 
breathing i) room air; ii) 100% oxygen for 1 5  minutes and analyzed to 
determine pH, PaOz, PaCOz , bicarbonate, A-aDOz gradient and amount of 
venous admixture. (R-L shunt). 

Initial mean values for pH, PaOz, PaCOz, bicarbonate, A-aDOz !gradient 
and R-L shunt were 7.49 f 0.056, 48.2 * 16.8, 25.2 * 3.4, 368.2 f 108.1 
and 12.4% f 1.8, respectively and were significantly abnormal (P<0.001). 
Hypoxia was present in 21 and respiratory alkalosis in 20 (uncompensated, 
17, compensated, 13). Hypoxia was related to  respiratory rate (r = + 0.536, 
p<O.Ol). 

All but one patient became more hypoxic and needed increases in 
inspiratory oxygen concentration (FIOz). Sixteen patients survived (2  with 
respirator). Survivors without respirator did not need FIOz > 55% and 
showed improvement within 3.8 f 0.5 days. Each fatal case developed 
progressively severe hypoxia, A-aD0z gradient and R-L shunt and needed 
significantly higher FIOz (p<0.001). At a time when clinical recovery was 
apparent, hypoxia was still present in 9, as were respiratory alkalosis in 7, 
abnormal A-aD0z gradient and R-L shunt in 12. 

We conclude that PCP produces potentially lethal alterations in blood 
gas and acid base profile and that these have prognostic significance. E ually 
important, some of these changes may persist even at the time of c7inical 
recovery and thus, suggest residual compromise of pulmonary functions 
produced by the disease. 
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