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Twenty nine pat ients  who survived surgical repa i r  o f  thoracic 
coarctat ion o f  the aorta  i n  infancy have been followed 10 - 22 
(mean 14.8)years. Preoperatively, a l l  pat ients  had congestive 
heart  f a i l u r e  re f rac to ry  t o  medical management; 27/29 were under 
6 months o f  age. Of the 29, 8  had associated l e f t - t o - r i g h t  shunts 
a t  ventr icular  ( 7 )  o r  a t r i a l  ( 1 )  l e v e l .  I n i t i a l  procedure was re- 
section and end-to-end anastomosis w i th  continuous suture. Sub- 
acute bac te r ia l  endocardit is occurred i n  1  pa t i en t  i n  th is  series 
who had associated a o r t i c  valve stenosis. Symptoms o f  subclavian 
steal  syndrome occurred 9  years postoperatively i n  1 pat ien t .  No 
residual hypertension was present i n  any pa t i en t  unless associated 
w i th  recurrence o f  coarctation. There were no deaths. Follow-up 
catheter izat ion on 25 pat ients  has been performed wi th  speci f ic  
a t ten t ion  t o  recoarctat ion.  Reoperation was required i n  10129 a t  
a  mean age o f  13 years wi th  reoperation ant ic ipated i n  a t  l e a s t  4  
more pat ients .At  the time o f  repeat surgery,patch angioplasty was 
performed i n  5/10, resection and end-to-end anastomosis i n  2/10, 
and Dacron tube g r a f t s  were used i n  3/10. 

I n  t h i s  se r ies ,s ign i f i can t  restenosis a f t e r  coarctat ion repa i r  
i n  infancy has occurred i n  48% o f  pat ients  (14129). an addi t ional  
5/29 have gradients across the coarctat ion s i t e  o f  greater than 
25 mm Hg. Only 3/29 have nei ther  residual gradient nor recoarc- 
t a t ion  angiographically proven by postoperative catheter izat ion.  
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The e f f e c t  of hypoxin on h i g h  energy phosphate c o n t e n t  i n  t h e  
myocardium of t h e  newborn and a d u l t  r a b b i t  was determined and 
compared w i t h  mechanical  f u n c t i o n .  A l l  s t u d i e s  were done u s i n g  
t h e  a r t e r i a l l y  p e r f u s e d  s e p t a ,  and hypoxia was induced u s i n g  
p e r f u s a t e  e q u i l i b r a t e d  w i t h  95% N2 and 5% C02. Adenosine 
t r i p h o s p h a t e  (ATP) and C r e a t i n e  Phosphate (CP) were enzymat ica l ly  
determined by a  f l u o r o m e t r i c  method. In  t h e  newborn, myocard ia l  
ATP c o n t e n t  d e c r e a s e d  a f t e r  2  minutes  (min) of hypoxia b u t  
r e t u r n e d  t o  c o n t r o l  l e v e l  between 1 0  and 30 min of  hypoxia ,  and 
then  decreased  t o  50% of c o n t r o l  a t  60 min. I n  c o n t r a s t  ATP 
c o n t e n t  i n  t h e  a d u l t  r a b b i t  decreased  cont inuous ly  d u r i n g  hypoxia 
reaching  53% o f  c o n t r o l  a t  30 rnin and 29% a t  60 rnin. The change 
i n  CP i n  b o t h  groups  was s i m i l a r  t o  ATP. I n  t h e  a d u l t ,  reoxyge- 
n a t i o n  a f t e r  1 0  min of hypoxia r e s u l t e d  i n  complete recovery ,  b u t  
i n  p a r t i a l  recovery  a f t e r  30 o r  60 rnin of hypoxia.  The changes 
i n  myocard ia l  ATP c o n t e n t  was s i m i l a r  t o  changes i n  mechanical  
f u n c t i o n  i n  both  groups.  The a d d i t i o n  of  I o d o a c e t i c  a c i d  t o  t h e  
hypoxic p e r f u s a t e  i n  t h e  newborn r a b b i t  r e s u l t e d  i n  a  s i g n i f i c a n t  
d e p r e s s i o n  i n  mechanical  f u n c t i o n  and ATP c o n t e n t .  The d a t a  
s u g g e s t  t h a t  t h e  myocardium i n  t h e  newborn a s  compared t o  t h e  
a d u l t  might be dependent on g l y c o l y t i c  r a t h e r  than  a e r o b i c  
metabolism. 
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The technique  o f  deep  hypothermia (DH) f o r  c a r d i a c  surgery  
r e s u l t s  i n  a l t e r e d  r e n a l  and c a r d i a c  f u n c t i o n :  low f lows and 
h i g h  r e s i s t a n c e s .  We s t u d i e d  t h e  e f f e c t s  o f  dopamine i n f u s i o n  
(6 .1  t o  7 .5  uglkglmin)  on r e n a l  and c a r d i a c  hemodynamics i n  6  
dogs d u r i n g  s u r f a c e  c o o l i n g  t o  20°c r e c t a l  (DH) under e t h e r  
a n e s t h e s i a ;  6 c o n t r o l  dogs r e c e i v e d  no dopamine. Open c h e s t  
dogs were s t u d i e d  w i t h  e l e c t r o m a g n e t i c  f low probes  on t h e  a o r t i c  
r o o t  and l e f t  r e n a l  a r t e r y .  Data  were recorded  every  2' from 
normothermia (38') t o  20 '~ .  Dopamine had no s i g n i f i c a n t  e f f e c t s  
on t h e  hemodynmic parameters .  From normothermia t o  2 0 ' ~  (DH) 
t h e r e  were n e t  d e c r e a s e s  i n  h e a r t  r a t e  ( e l % ) ,  mean a o r t i c  p r e s -  
s u r e  (4477), c a r d i a c  o u t p u t  (66%),  r e n a l  f low (75%) and p r e -  
e j e c t i o n  p e r i o d  ( P E ~ ) / l e f t  v e n t r i c u l a r  e j e c t i o n  t ime (LVET) 
(55%). Net i n c r e a s e s  occurred  i n  r e n a l  r e s i s t a n c e  (256%) and 
sys temic  r e s i s t a n c e  (210%). PEP (180%). and LVET (37036). S t r o k e  
volume and LV e j e c t i o n  work i n c r e a s e d  s i g n i f i c a n t l y  ( p < 0 . 0 0 5 )  
t o  2B0c and then  d e c r e a s e d  t o  normothermic v a l u e s  a t  20°c. The 
d a t a  i n d i c a t e  no e f f e c t  of  dopamine i n  t h e  u s u a l  c l i n i c a l  d o s e s .  
Hypothermia r e s u l t e d  i n  i n c r e a s e d  i n o t r o p i c  s t a t e  t o  2 8 ' ~  and 
marked d e c r e a s e s  i n  c a r d i a c  and r e n a l  hemodynamics a t  20°c. We 
hypothes ize  t h a t  below 28 '~ ,  d e c r e a s e d  myocard ia l  compliance i s  
an  impor tan t  f a c t o r  i n  t h e  d e c r e a s e d  inot ropism.  
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The two purposes  of t h i s  s t u d y  were t o  a s s e s s  t h e  e f f i c a c y  of 
a  new technique  t o  produce a  c o n t r o l l e d  s t a t e  of c o n g e s t i v e  h e a r t  
f a i l u r e  (CHF) i n  newborn animals ,  and t o  a s s e s s  a l t e r a t i o n s  i n  
organ  f low d u r i n g  CHF. One t o  10 day o l d  Spanish  g o a t s  were 
s t u d i e d  d u r i n g  g e n e r a l  e n d o t r a c h e a l  a n e s t h e s i a  (Ethrane  and N20). 
Flows were measured u s i n g  t h e  r a d i o a c t i v e  microsphere  technique .  
CHF was produced wi th  a  cont inuous  i n f u s i o n  of s o d i ~ ~ m  c i t r a t e  (C) 
i n t o  t h e  l e f t  a t r i u m .  Phenylephr ine  (P) was used t o  main ta in  
a r t e r i a l  p r e s s u r e  a s  c a r d i a c  o u t p u t  (CO) f e l l  a f t e r  a d d i t i o n  of 
C. Hemodynamic changes i n  t h i s  exper imenta l  p r e p a r a t i o n  s i m u l a t e  
a  cardiomyopathy. Flow measurements d u r i n g  C + P i n f u s i o n s  
compared t o  c o n t r o l  o r  P  p e r i o d s  r e f l e c t e d  a  s p a r i n g  o f  b r a i n  
f l o w  u n t i l  t o t a l  CO f e l l  t o  ex t remely  low l e v e l s .  Cont ro l  f low - 
0.61 mllmin gm-l + 0.14 SE. Bra in  f low d u r i n g  C + P - 0.48 
mllmin . gm-' + 0 . i 6  (NS) w i t h  normal p r e s s u r e  and mi ld  drop  i n  
CO. Myocardial  f low i n c r e a s e d  s i g n f i c a n t l y  (p< 0.01) d u r i n g  P  
i n f u s i o n  and w i t h  P  + C f low was main ta ined  u n t i l  CO f e l l ;  then  
subendocard ia l  p e r f u s i o n  was most reduced. Renal f low was t h e  
f i r s t  t o  f a l l  a s  CO dropped, followed by s k i n  and s k e l e t a l  muscle 
flows. Small bowel p e r f u s i o n  increased  wi th  P  but f e l l  a s  CO was 
reduced by C. During shock sys temic  a r t e r i o - v e n o u s  s h u n t i n g  
occurred  sugges ted  by a  r i s e  i n  t h e  percentage  of r e c i r c u l a t i n g  
microsph&res .  
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The e f f e c t s  o f  i n s u l i n  ( I N )  and n o r e p i n e p h r i n e  (NE) on l e f t  
v e n t r i c u l a r  c o n t r a c t i l i t y  (LVc) were s t u d i e d  i n  20 p i g l e t s .  
A o r t i c  p r e s s u r e ,  c a r d i a c  o u t p u t ,  h e a r t  r a t e  and tempera ture  were 
c o n t r o l l e d ,  and LV dP/d t  max was t a k e n  t o  r e f l e c t  LVc. Hypo- 
glycemia was prevented  by g i v i n g  g l u c o s e  a s  n e c e s s a r y .  LVc in-  
crensed 98% (p:.O7) 145 min. a f t e r  I N  ( 2 0 ~ ) .  Following $-block- 
ade ( p r a c t o l o l ,  1 mg/kg), I N  caused a  55% i n c r e a s e  i n  LVc. NE 
dose-response (DR) curves  were o b t a i n e d  b e f o r e  and a f t e r  I N .  
Maximal changes i n  LVc w i t h  each dose  o f  NE (0.5-2.0ug) were 
significantly l e s s  i n  h e a r t s  exposed t o  IN. D u p l i c a t e  DR curves  
were i d e n t i c a l ,  i n d i c a t i n g  t h a t  p r i o r  exposure  t o  NE d i d  not  
i n h i b i t  subsequent  responses .  However, i n  t h o s e  p i g l e t s  i n i -  
t i a l l y  s u b j e c t e d  t o  a  NE dose-response c u r v e ,  I N  e l i c i t e d  o n l y  
an 11% i n c r e a s e  of LVc, and t h i s  was not  s i g n i f i c a n t .  Thus, t h e  
i n o t r o p i c  response  was a t t e n u a t e d  (pc.01) i n  an imals  p r e v i o u s l y  
exposed t o  NE. Conversely,  i n  an imals  f i r s t  s u b j e c t e d  t o  
3-b lockade ,  t h e  response  t o  I N  was K r e a t e r  ( p ~ . 0 0 5 ) .  These d a t a  
i n d i c a t e  a  r e c i p r o c a l  b l o c k i n g  a c t i o n  by t h e s e  hormones on pig- 
l e t  myocardium. The c e l l u l a r  mechanisms r e s p o n s i b l e  f o r  t h e s e  
f i n d i n g s  remain t o  be e l u c i d a t e d ,  b u t  l i k e l y  involve  modulation 
of Ca++ f l u x e s .  
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Patent  ductus a r t e r i o s u s  (~3 .4 )  i s  a  frequent  
cor.;.plication i n  t h e  recovery pilase of r e s p i r a t o r y  
d i s t r e s s  syndrome. Ligat ion i s  recowlended wnen 
~ l e a r t  f a i l u r e  cannot be con t ro l led  medically. 
C r i t e r i a  and timing f o r  surgery a r e  con t rovers ia l .  
Continuous negat ive o r  pos i t ive  dis tending airway 
pressure (C.D.A.V.) was used i n  f i v e  in fan ts<1500  
grams birtnweij:lt  who Had i ' .D.rr.  and .md f a i l e d  t o  
respond promptly t o  rou t ine  medical treatment 1.e. 
f l u i d  r e s t r i c t i o n ,  d i g i t a l i z a t i o n  and d i u r e t i c s .  
S ign i f ican t  irnproveraent was recorded i n  tile follow- 
ing: 1) I!un~ber of ayneic s a e l l s ;  2) l lear t  r a t e ;  
3 ) r e s p i r a t o r y  r a t e ;  4 )cnes t  r e t r a c t i o n s ;  5)pCOp; 
6)radiolo;ic p ic tu re  of 2ulmonary edema; 7 ) to le rance  
t o  o r a l  and I V  a l imentat ion;  8 ) d a i l y  f l u c t u a t i o n  of 
weigilt; y ) e l e c t r o l y t e  imbalance due t o  occasional  
use of d i u r e t i c s .  A negat ive pressure r e s p i r a t o r  
was used i n  most cases  f o r  obvious tecl lnical  
advantages. Mean pressure was 4cm a20. Ke conclude 
trlat C. D.1i.P. i s  ~ l e l p f u l  i n  overconling cardia-  
r e s p i r a t o r y  f a i l u r e  due t o  i-'.D.t,. 
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