
PROSTAGLANDINS (PG's) A N D  TllC FETAL DUCTUS ARTERIO- 133 SUS (PDA). B S t an le  E. Kirk a t r i c k ,  Morton P. 
-, and I;il=am K. t ' r l C d m E n . ~ .  o t  I 'edlat.  Car- 

d i o l . .  Univ. of C a l i f . ,  San Diego, School of Medicine. 
Mult ip le  problems exisf  with in  v i t r o  ana lys i s  of PDA r e a c t i -  

v i t y .  Accordingly, 42 s t u d i e s  were performed from 1 t o  27 days 
postoperat ively  in  14 f e t a l  lambs instrumented ch ron ica l ly  with 
PDA sonomicrometer dimension c r y s t a l s  and with pressures  de t e r -  
mined in  main pulmonary a r t e r y  and ascending and descending aor ta .  
The PDA was found t o  be d i l a t e d  maximally i n  u t e ro ,  but was not a 
pass ive  channel. POA diameter var ied with hydros t a t i c  a l t e r a t ions .  
Alpha and beta  adrenergic  agon i s t s  and adrenergic  and cho l ine rg i c  
an t agon i s t s  had no inf luence on duc ta l  c a l i b e r .  S imi l a r ly ,  angio- 
t ens in  1 and 2 and blockadc o f  conversion t o  angio 2 with SQ20881 
d id  not inf luence t h e  PDA. In con t r a s t .  exqu i s i t e  s e n s i t i v i t y  was 
found t o  a l t e r a t i o n s  in t h e  PG mil ieu.  Inh ib i t i on  of PG syn thes i s  
by a s i n g l e  1.V. dose of a s  l i t t l e  a s  0.005 mg/kg of indomethacin 
(indo.) caused profound PDA cons t r i c t i on .  The l a t t e r  responses 
were accompanied by s t r i k i n g  reductions in  c i r c u l a t i n g  PGE levels,  
measured by radioimnunoassay, but reversal  of cons t r i c t i on  by in-  
fus ion o f  PGEl and 2 d id  not e l eva te  c i r c u l a t i n g  l eve l s .  Thus,duc- 
t a l  r e a c t i v i t y  appeared t o  be associa ted with a l t e r a t i o n s  in  PG 
synthetase  a c t i v i t y  wi thin  t h e  PDA. Of major i n t e r e s t  was t h e  
f inding o f  a d i r e c t  c o r r e l a t i o n  a f t e r  f e t a l  adminis t ra t ion of in-  
do. between f e t a l  and maternal c i r c u l a t i n g  l eve l s  of PC's. These 
f indings  suggest t h a t  PC's may d i r e c t l y  inf luence PDA c a l i b r e  and 
t h a t  pas t  t heo r i e s  concerning t h e  mechanism of spontaneous o r  de- 
layed PDA c o n s t r i c t i r n  must be revised.  

ANTICOAGULATION I N  CARDIOPUIMONARY BYPASS C. Thomas 134 w, John A. Young, Donald B. Doty, Barbara J. 
Taylor. Univers i ty  of Iowa College of Medicine, - 

Departments of P e d i a t r i c s  and Surgery, Iowa City. 
Prolonging the  whole blood c l o t t i n g  time (WBCT) 2 t o  3 times 

normal i s  s a i d  t o  provide a "safe" l e v e l  of an t i coagu la t ion  
during cardiopulmonary bypass. To t e s t  t h i s  l e v e l  of 
an t i coagu la t ion  9 monkeys were ant icoagulated with hepar in  a t  t he  
s t a r t  of cardiopulmonary bypass s o  t h a t  WBCT's ranged from 201 
aec  t o  > 1000 aec (normal 91 sec ) .  WBCT, p l a t e l e t  count (P).  
f ibr inogen concentra t ions  (F) ,  and f i b r i n  monomer concentra t ions  
(EM) were measured a t  10, 30. 60. 90, and 120 minutes during 
bypass. Antithrombin 111 l e v e l s  (AT3) were measured before  and 
a f t e r  bypass. Six  monkeys developed increased FM i nd ica t ing  
a c t i v e  coagulat ion beginning from 10 t o  60 minutes on bypass. 
WBCT's were > 200 sec  i n  a l l  animals a t  t he  time of FM de tec t ion .  
P f e l l  below 100.000/mm3 i n  the  6 animals wi th  e levated FM, but 
remained above 100.0001mm3 i n  t h e  o the r  3 animals. The mean 
va lue  of AT decreased from 69% before ,  t o  24.4% a f t e r  bypass 
i n  t h e  6 a n h t a l s  wi th  e levated FM, but  was 61% a f t e r  bypass i n  
t h e  o the r s .  F decreased from 167 mgm4 t o  80.5 mgmX i n  monkeys 
wi th  e levated EM and t o  117 mgm% i n  those wi th  normal FM 
concentra t ions .  Excessive bleeding d id  not occur i n  t he  animals 
without increased FM though WBCT's were i n  excess of 1000 sec .  
The r e s u l t s  suggest  t h a t  prolonging t h e  WBCT 2 t o  3 times normal 
is not  s u f f i c i e n t  an t i coagu la t ion  t o  prevent a c t i v a t i o n  of 
c l o t t i n g  dur ing aardiopulmonary bypass. 

REGIONAL BLOOD FLOW I N  POLYCYTHEMIA AND INPERVOLWIA. 135 U.R. Kotaual,  W.J. Keenan, J.H. Reuter. J.J. Ste ichen 
and L.I. Kleinman, Univ. of Cincinnat i ,  College of 

Medicine. Dept. of Peds.. Cincinnat i ,  Ohio. 
Cardiovascular e f f e c t s  of polycythemia and hypeN0lemia were 

s tud iad  i n  newborn dogs 1-25 days o ld  us ing the  r ad ioac t ive  micro- 
sphere r e fe rence  organ technique. Group I puppies (n-6) were made 
polycythemic and h y p e ~ o l e m i c  by t r ans fus ion  with packed RBC's. 
CrII .  (n-5) h y p e ~ o l e m i c  a lone by t r ans fus ion  wi th  an equivalent  
amount of whole blood and C r I I I ,  (n-7) polycythemic a lone by ex- 
c h a n ~ e  t r ans fus ion  wi th  packed RBC's. I n  CrI.  t r ans fus ion  r a i sed  
the  Hct from 48 t o  70* and increased t h e  v i s c o s i t y  by 75%*. Cardi- 
a c  output (C.O.) (ml KU-1 min-1) decreased from 2 4 2 5 4  t o  156+_19*. 
tlean BP and pe r iphe ra l  vascu la r  r e s i s t ance  (R) a l s o  increased*. 
There was a decrease  i n  blood flow ( m l  g-1 min-1) t o  t he  GI t r a c t  
from 1.35.2 t o  .e14**, due t o  an inc rease  i n  R. The ZC.0. t o  t h e  
gu t  decreased from 18.224 t o  12.4+2*. Cerebral blood flow decreas- 
ed from .32+.05 t o  .22+.04* due to  an inc rease  i n  ce reb ra l  R*, de- 
r p i t e  an  inc rease  i n  ZC.0. there .  Renal blood flow and r ena l  R 
were no t  s i l (n i f icant1v a l t c r ~ d .  Cr I I  had no s i r .n i f icant  changes i n  
C.O., i ts  d i s t r i b u t i o n  nor flow t o  cerebrum, gut ,  and kidney. Cr 
111 had a decrease  i n  C.O.** and an inc rease  i n  BP* and R*. GI 
blood flow decreased from 1.582.12 t o  .92+.04** and ce reb ra l  flow 
from .32+.04 t o  .19+_.04** but t he re  was no r e d i s t r i b u t i o n  o f  C.O. 
from t h e - ~ u t  t o  the  b ra in  a s  i n  CrI. Renal blood flow wan unchang- 
ed but  r ena l  R increased from 63.953.4 t o  72.2+3* and ZC.0. t o  t h e  
kidney increased**. Thus, hyperviscosi ty  reduces blood flow t o  t h e  
gut  and b ra in  and t h i s  reduct ion is not appreciahly  a f f e c t e d  by 
accompanying hypervolemia. *p<.05 **p<.O1 

ECHOCARDIOGRAPHIC MEASUREMENT OF PEAK RATES OF LEFT 136 VENTRICULAR WALL MOTION IN CHILDREN. John D Ku ler 
Michael R .  N ih i l l ,  and Howard P. Gutg- 

College of Medicine. Texas Chi ldren 's  Hospi ta l .  Department of 
Ped ia t r i c s .  Houston. Texas. (Sponsored by Paul C .  G i l l e t t e )  

To eva lua t e  t h e i r  usefulness  a s  i nd ices  of l e f t  ventr icular(LV) 
funct ion,  t h e  peak r a t e  of chan e of LV diameter ( A D / A ~ )  was de- 
termined i n  62 normal ch i ld ren  qN) and 15 with congest ive  cardio-  
myopathy (CCM). From d i g i t i z e d  echocardiograms of t h e  septum and 
L V  pos t e r io r  wal l ,  continuous p l o t s  o f  LV diameter were generated 
and t h e  peak A D / A ~  computed. The peak shor tening r a t e  (PSR) and 
peak r e l axa t ion  r a t e  (PRR) were determined i n  each sub jec t  and 
compared t o  conventional echocardiographic i nd ices  of LV funct ion:  
% change i n  LV diameter (%ALVD) and mean v e l o c i t y  of circumferen- 
t i a l  f i b e r  shor tening (Vcf). 

In N. PSR was d i r e c t l y  propor t ional  ( r  = 0.70) t o  LV end-dias- 
t o l i c  diameter (EDD) and when indexed f o r  EDD. PSR was d i r e c t l y  
r e l a t e d  ( r  = 0.48) to  hea r t  rate (HR), but  not  to  age ( r  = -0.17). 
The PRR was not r e l a t ed  to  EDD. HR o r  age. In CCM. PRSIEDD was de- 
creased(0.90 + 0.42 SD vs 2.2 * 0.54 i n  N ,  p< O.OOl).and 13/15 p t s  
were more than 2 SD below normal. The PRR was a l s o  reduced i n  CCM 
(42.22 k 21.22 n / s e c  vs 84.60 + 32.88 n / s e c  In N ,  p< 0.001). a l -  
though PRR was wi thin  2 SD of normal i n  14/15 p a t i e n t s .  All pts 
w i t h  CCM had decreased %ALVD and Vcf. 

This  s tudy ind ica t e s  t h a t  echocardiographical ly  determined peak 
r a t e s  of LV wall motion a r e  r e l a t e d  t o  EDD and.to a l e s s e r  extent. 
HR.  When corrected f o r  t hese  va r i ab le s ,  PSR and PRR are decreased 
i n  p t s  w i t h  CCM. 

PROSTHETIC (TEFLON) AORTO-PULMONARY SHUIJT 137 FOR CYANOTIC NEIJBORIl BABIES 
J o h n  L a m b e r t i ,  C.Y. L i n ,  R o b e r t  R c p l o g l e ,  

Reno A. A r c i l l a ,  Un iv .  o f  C h i c a g o ,  C h i c a g o ,  I l l i n o i s  
The r i g h t  p u l m o n a r y  a r t e r y - a o r t i c  s h u n t  o f t e n  r e -  

s u l t s  i n  u n d e s i r a b l e  s e q u e l a e  r e l a t e d  t o  u n e q u a l  f l o w  
t o  b o t h  l u n g s .  S u b s e q u e n t  r e p a i r  o f  t h e  a n a s t o m o s i s  
n a y  a l s o  b e  d i f f i c u l t .  Expanded  m i c r o p o r o u s  p o l y t e t r a -  
f 1 u o r o e t h : r l e n e  (PTFE) i s  u s e f u l  f o r  c o n s t r u c t i n g  con-  
d u i t s  f o r  s m a l l - v e s s e l  b y p a s s .  I n  p a s t  1 8  m o n t h s ,  11 
b a b i e s ,  a g e  1 t o  1 8  d a y s  ( 8 ) ,  w e i g h t  2 . 1  t o  3 .6  Kq 
(2 ;4 ) ,  u n d e r w e n t  PTFE a o r t o - p u l m o n a r s  s h u n t .  ~ 1 1  w e r e  
c r i t i c a l l v - i l l ,  c y a n o t i c  and  w i t h  c o m p l e x  c a r d i a c  
a n o m a l i e s  i n c l u d i n g  p u l m o n a r y  a t r e s i a  ( 6 )  o r  s e v e r e  
p u l m o n a r y  s t e n o s i s  ( 5 ) .  A 4 mm-d iame te r  PTFE c o n d u i t ,  
2 t o  6 cm (a) l o n g ,  was  a n a s t o m o s e d  t o  a s c e n d i n g  a o r t a  
a n d  p u l m o n a r y  t r u n k  o r  i t s  b i f u r c a t i o n .  P r e s h u n t  
a r t e r i a l  02 s a t u r a t i o n  was  720 ( r a n q e ,  3 3 - 8 0 ) ,  a n d  
p o s t s l ~ u n t  s a t u r a t i o n  8 7 %  ( r a n q e ,  7 8 - 9 0 ) .  One b a b y  w i t h  
a s p l e n i a  d i c d  f r o m  v e n t r i c u l a r  f i t r i - l a t i o n  d u r i n g  
s u r g e r y ;  3 o t h e r s  d i e d  f rom n o n - s u r g i c a l  c a u s e s  (CVA, 
pseudomonas  s e p s i s ,  i n a d e q u a t e  a t r i a l  d e f e c t ) .  The 7 
l o n g - t e r n  s u r v i v o r s  ( 2 - 1 7  mon ths  f o l l o w - u p ,  mean-12)  
a r e  c l i n i c a l l v  w e l l .  Iiemodynamic s t u d i e s  i n  2 showed  
c o m p a r a b l e  f l o w s  t o  b o t h  l u n u s .  C l i n i c a l  o b s e r v a t i o n s  
a n d  a n i m a l  f l o w  s t u d i e s  h a v e  d e m o n s t r a t e d  o p t i m a l  
l e n g t h  o f  t h e  4 mm-diameter  PTFE a s  2 . 5  t o  4 cm. The 
PTFE s h u n t  i s  e f f e c t i v e  f o r  p a l l i a t i o n  i n  newborn  
b a b i e s .  

LEFT VENTRICULAR DYSFUNCTION IN RHEUMATIC MITRAL 13 8 REGURGITATION: AN ECHOCARDIOGRAPHIC ASSESSMENT 
DaHae Lee: P. Jacob Varnhese: Jon Shematek: and 

Catherine A. Nei l l .  Johns Hopkins Hospi ta l ,  Baltimore, Maryland 

Echocardiograms (E) i n  mi t r a l  r egu rg i t a t i on  (MR) a r e  thought 
t o  show exaggerated i n t e r v e n t r i c u l a r  s e p t a l  excurs ion (IVSE) and 
p o s t e r i o r  wal l  excurs ion (PWE), suggesting tha t  LV funct ion i s  
unimpaired. E from 15 p a t i e n t s  (p t s )  with rheumatic MR were com- 
pared t o  those  from 20 normal (N) ch i ld ren  t o  de l inea t e  any seg- 
mental v a r i a t i o n  i n  LV function. The following measurements a r e  
defined: (1)Fract ional  shor tening (FS)- (D-S)/D X 100 where D and 
S a r e  end -d ia s to l i c  and end-systol ic  d iameters ;  (2)Poster ior  wa l l  
f r a c t i o n a l  shor tening (PFS)-PWEID X 100; (3) Septa1 f r ac t iona l  
shor tening (SFS)- IVSElD X 100: (4)Rat io  o f  SFS/PFS (R). P t s  were 
divided i n t o  group A with U/Ao r a t i o 2 1 . 5 : l  and group B with 
LA/Ao 61.5:l. 

FS was s i m i l a r  i n  a l l  groups: 39'5 i n  A. 3774 i n  B, and 38t4 
i n  N. In c o n t r a s t  SFS was increased i n  A(22i2) compared t o  B and 
N(17?3), and R was s i g n i f i c a n t l y  increased (pd.001) i n  A(l.lc0.3) 
compared to  B and N(both 0.6r0.1). On the .nther  hand, PFS was 
diminished s i g n i f i c a n t l y  ( ~ 1 . 0 0 1 )  i n  A(203)  compared t o  N and B 
( 2 8 5 ) .  

In  sumnary, i n  MR with U/Ao  r a t i o a l .  ',:I, SFS and R were 
c l e a r l y  increased and PWE diminished. tlyperdynamic s e p t a l  motion 
may, therefore ,  be a compensatory mechanism fo r  p o s t e r i o r  wall 
dysfunct ion i n  mi t r a l  r egu rg i t a t i on .  Furthermore, f requent ly  used 
e s t ima te s  of LV funct ion,  including FS and e j e c t i o n  f r ac t ion ,  
would f a i l  t o  de t ec t  t h i s  regional  dysfunction. 
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