
REGIONAL BLOOD FLOW RESPONSE TO CHANGES I N  ARTERIAL 
CARBON DIOXIDE TENSION ( P ~ c o ~ )  IN NEWBORN LAMBS. 
S a v i t r i  P. Kumar, Angela Karathanos, Andrew M .  Rabin 

l ~ u t h  M .  Co r tne r ,  Jonathan P. Knise ly  and Maria De l ivo r i a -  
Papadopoulos. Un ive r s i t y  of Pennsylvania,  Ph i l ade lph i a ,  Pa. 

Previous  s t u d i e s  i n  a d u l t s  have shown t h a t  C02 i s  a major f ac .  
t o r  i n  c e r e b r a l  blood flow r egu la t i on .  The p re sen t  s t udy  inves-  
t i g a t e s  t h e  e f f e c t  of h y p e r v e n t i l a t i o n  on c e r e b r a l  and o the r  or- 
gans blood flow i n  8 newborn lambs 15 days o ld .  Following 
ch ron ic  ca the t e r i za t i on ,b lood  gase s ,  Hct, Hb, pH, l a c t a t e s ,  pyru- 
v a t e s ,  and r e g i o n a l  blood flows us ing  t he  microsphere technique 
were ob t a ined  p r i o r  t o  and fo l lowing hype rven t i l a t i on .  Mean v a l  
ues  f o r  blood flow + SD i n  ml/min/lOOg t i s s u e  a t  a b a s e l i n e  
PaC02 of 36 mmHg a n d a f t e r  h y p e r v e n t i l a t i o n  t o  20 and 12 mmHg r e  
s p e c t i v e l y  were: b r a i n  - from 118 + 14 t o  83 5 10 t o  59 + 17 (p 
< 0 .05 ) ;  a d r e n a l  - from 418 5 60 t o  365 + 45 t o  303 + 40 (p < 
3 .05 ) ;  kidney - from 458 + 49 t o  408 + 31 (p < 0.05) t o  201 2 42 
(p < 0.01) ;  h e a r t  - from 1115 32 t o  88 + 21 t o  59 5 15 (NS). 
Cardiac ou tpu t  d id  not  s i g n i f i c a n t l y  change from a mean value  5 
SD i n  ml/min/kg of 197 + 39 t o  161 + 33 t o  108 + 24 a t  20 and 12 
nmHg r e s p e c t i v e l y .  There was no change i n  whole blood b u f f e r  
aase  w i t h  a c u t e  changes i n  PaC02. This  da t a  demonst ra tes  t h a t  
kype rven t i l a t i on  reduced organ blood flow independent of c a r d i a c  
ou tpu t .  Ce reb ra l  blood flow i n  t h e  newborn lambs a s  i n  t h e  a- 
3 u l t s  seems s e n s i t i v e  t o  changes i n  PaC02 wi th  t he  r educ t ion  be- 
i ng  most marked (50% from b a s e l i n e  va lue )  a t  a PaC02 of 12 mmHg. 
Chese d a t a  a l s o  suggest  t h a t  a s i m i l a r  mechanism may be respon- 
s i b l e  f o r  t he  r educ t ion  i n  r e n a l  and a d r e n a l  blood f lows.  

HANCOCK MITRAL VALVE REPLACEMENT IN CHILDREN; A NEW 
COMPLICATION, Lynn Kutsche, P h i l i p  Oyer, Norman 
Shumway, David Baum, S tan fo rd  Univ .  Hosp., Depts o f  
R Card iovascu lar  Surgery, Stanford ,  C a l i f o r n i a  

N ine c h i l d r e n  ages 2-15 years  have undergone m i t r a l  va l ve  
replacement w i t h  Hancock po rc ine  h e t e r o g r a f t  va lves a t  S tan fo rd  
H o s p i t a l .  S i x  p a t i e n t s  had i s o l a t e d  m i t r a l  va l ve  abno rma l i t i es  
( congen i t a l  o r  rheumat ic )  w h i l e  3  had complex congen i t a l  hea r t  
disease. A l l  had severe m i t r a l  i n s u f f i c i e n c y  and 5  had h e a r t  
f a i l u r e .  Porc ine m i t r a l  va l ve  s i zes  u t i l i z e d  ranged from 
19-31 mn. There were no s u r g i c a l  deaths, and a l l  p a t i e n t s  were 
markedly improved on d ischarge.  Postoperat ive  f o l l ow-up  has 
been 1-5.5 years  (mean 3.7 years) .  None o f  t h e  c h i l d r e n  has hac 
b a c t e r i a l  endoca rd i t i s ,  and none has had thromboembolic complica 
t i o n s  desp i t e  no l o n g  term an t i coagu la t i on .  Seven o f  t h e  9 
p a t i e n t s  have remained asymptomatic. The o t h e r  2 have requ i red  
v a l v e  r e - r e p l a m e n t  3.6 and 4.8 years  p o s t o p e r a t i v e l y  because of 
severe f i b r o - c a l c i f i c  o b s t r u c t i o n  b u t  a re  now asymptomatic 2 anc 
5 months l a t e r .  I n  marked con t ras t ,  o n l y  2 o f  453 Stanford  
a d u l t  p a t i e n t s  developed o b s t r u c t i o n  of h e t e r o g r a f t  m i t r a l  
va lves which r e q u i r e d  re-replacement.  A t  Stanford ,  t he  Hancock 
va l ve  remains t h e  p r e f e r r e d  va l ve  f o r  m i t r a l  replacement i n  
c h i l d r e n  because i t, a )  can be p e r f o m d  w i t h  low r i s k ,  b )  
p rov ides  good f u n c t i o n a l  improvement, and c )  o r d i n a r i l y  r equ i res  
no l o n g  term an t i coagu la t i on .  Stenos is  o f  t he  po rc ine  hetero-  
g r a f t  does occur  and deserves p a r t i c u l a r  a t t e n t i o n  because i t  
may be a  more f r equen t  comp l i ca t i on  i n  c h i l d r e n  than i n  a d u l t s .  

DYNAMIC ALTERATION OF THE INTERVENTRICULAR SEPTUM 
I N  VOLUME OVERLOAD OF THE LEFT VENTRICLE 

P. Jacob V a r e k ,  Jon P. Shematek and Cather ine  A, u, Johns Hopkins Hosp i t a l ,  Bal t imore ,  Maryland. 
The response  of  t h e  i n t e r v e n t r i c u l a r  septum(1VS) and t h e  l e f t  

ven t r i cu l a r (LV)  p o s t e r i o r  wall(PW) t o  LV volume over load was 
eva lua t ed  by echocardiography i n  22 p a t i e n t s ( p t s . )  w i th  
v e n t r i c u l a r  s e p t a 1  d e f e c t  (Qp:Qs)Z:l)(Group A) and 8 p t s .  w i t h  
i s o l a t e d  m i t r a l  regurgitation(LA/AO > 1.5 : I )  (Group 8 ) .  Both 
groups were compared t o  47 normals ranging i n  age from one 
month t o  16 years(Group C). Excursions(E) of IVS and PW were 
measured a s  t h e  v e r t i c a l  l e n g t k  of maximal posterior motion of 
IVS and ma ixmal  a n t e r i o r  motion of PW a t  t h e  l e v e l  of  p o s t e r i o r  
m i t r a l  va lve ,  r e s p e c t i v e l y .  Following parameters  were c a l c u l a t e d  
: ( l ) S e p t a l  f r a c t i o n a l  shortening(SFS)=IVSE/LV end -d i a s to l i o  
dimension(Dd) , ( 2 ) P o s t e r i o r  w a l l  f r a c t i o n a l  shor tening(PFS)= 
PWE/Dd and (3 )Ra t io  of  SFS t o  PFS. 

SFS PFS SFS/PFS 
A *.24 ? .03 *.25'.03 *.95C .1 
B *.22% .02 " . 20+ .03  *1.1 5 . 3  
C .16 1 .02 .30 * .03 .5 5 .l 

*p<0.001 compared t o  group C 
These d a t a  show t h a t  PW normally i s  t h e  major dynamic 

component of LV c o n t r a c t i o n .  With LV volume over load IVS becomes 
hyperdynamic and accounts  f o r  t h e  apparent  i n c r e a s e  i n  t h e  
c o n t r a c t i l i t y  of  LV even wi th  t h e  presence  of a hypodynamic 
FV p o s t e r i o r  wa l l .  

ECHOCARDIOGRAPHIC (ECHO) STUDIES I N  INFANTS )F DE 

I. Car r .  Cook County Ch i ld ren ' s  Hosp. Chgo, I l l .  
Abnormal c a r d i a c  f i nd ings  de t ec t ed  by echo i n  I D M  have been 

emphasized bu t  t h e r e  i s  s c a n t  informat ion of i nc idence ,  s e v e r i t y  
o r  pathogenesis .  Thus, a p rospec t ive  c o n t r o l l e d  s tudy  o f  30 IDM 
and concu r r en t  36 normal newborns (N) was under taken.  There were 
no s i g n i f i c a n t  d i f f e r e n c e s  i n  mean 5 . E .  b i r t h  wt.  o r  g e s t .  age 
of t h e  IDM (3590+_125g, 3 6 . w . 6  wk) compared t o  N (3383+899g, 39 
6+3.7wk). There were 17 C la s s  A ,  13 i n s u l i n  dependent IDM. Res- 
p i r a t o r y  d i s t r e s s  (RDS) was seen i n  %hypoglycemia  (H) i n  and 
polycythemia (P) i n  9 I D M .  Echos (85) were done a t  24-72 h r  and 
o r  5-7 d .  F indings  a t  24-72 h r .  a r e  l i s t e d :  

LVD L W  IVS Vcf % * 
bea t s lmin  mm mm m c i r f s e c  AD 

12352.9 16.2+0.5 2.550.2 3.750.2 1.19fP.09 23.221.6 
94-150 11.1-20.9 1.6-4.2 2.5-5.5 0.68-1.8 14.2-36.8 

T 129+2.5 16.3+0.5 2.9+0.2 3.9:-0.2 1.42+0.10 28.7+1.9 
102=158 12.7-22.1 1.4-5.1 2.6-5.4 0.5-7.7 11.9-47 

L e f t  v e n t .  f unc t ion ,  e s t ima ted  from % sho r t en ing  (AD) of LVD 
a s  depressed *p<.01 i n  IDM but  were s i m i l a r  t o  ~ ( 2 6 . 8 5 1 . 3  vs 27 

No d i f f e r e n c e s  were seen between 
f a c t o r s  i nc lud ing  LV-PEP o r  RV-PEP 

l a s s  of d i a b e t e s ,  RDS, H o r  P d id  n o t  i n f l u e n c e  echo f i n d i n g s .  
hus ,  echo abnorma l i t i e s  were l i m i t e d  t o  t r a n s i e n t  and mild 
ep re s s ion  of LV func t ion  a s  judged by % sho r t en ing .  

ECHO EVALUATION OF CARDIAC STATUS IN HOMOZY- 
GOUS SICKLE CELL DISEASE (SS). Lucille A. Lester, 
Iohn W. Moohr, Peter Sodt, Nancy Hutcheon, Dianne 

Gallagher, Rene A. Arcilla. University of Chicago,  Department 
of Pediatrics, Chicago. 

Cardiac s i z e  and function were evaluated in 47 cl inical ly-well  
non-hypertransfused chi ldren with SS, a g e  0. 6 to  19 years ,  using 
echocardiography. Steady-state  hemoglobin ranged from 5. 5 t o  
10. 0 gm%; i n  29, ,7 gm% (gp A) and i n  16, 1 7  gm% (gp B). Pge- 
matched normal chi ldren (48 Blacks, 5 2  Whites)  were controls  (N) 
Echo parameters included: RVdimension (RVD), LAdimension (LAD), 
LV dimension (LVD), LV wall  th ickness  (W), LV mass  (M), cardiac 
output (Q), and LV function parameters including circumferential 
f iber  shortening veloci ty (VCF) and  LV pre-ejection/ejection time 
ra t io  (PEP/ET). The In of BSA w a s  plotted aga ins t  In echo  para- 
meters excep t  i n  VCF where In heart r a te  w a s  used.  Data were 
expressed i n  percent of predicted normal. Increased va lues  (>2 SD 
from N mean) were observed for RVD (in 22%). LAD (in 54%), LVD 
(in 52%), W (in 28%), M (in 61%), Q (in 50%). VCF (in 7%) and 
PEP/ET (in 34%). Group t - t e s t s  v s  N showed signif icant  differences 
(p<O. 001) excep t  for VCF. Gp B had greater  LVD, M, and LAD than  
3p  A (p<0.01 t o  <0.05). The degree of abnormality did not correlate  
with age .  Children with SS have cardiac volume overload and a 
-ompensated high-output s t a te .  The abnormal LV wall  and PEP/ET 
s e e n  i n  cer tain pat ients  may sugges t  secondary myocardial d i s e a s e .  
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Serial echocardiography w a s  used to  a s s e s s  ca rd iac  s i z e  and 
function of 5 chi ldren (0. 9 t o  16 years)  on  hypertransfusion thera- 
py (HT) for c l in ica l  problems related t o  SS. Sat isfactory HTs ta tus  
defined a s  to ta l  Hb leve l s  maintained a t  ~ 1 0  gm% and  Hb-S a t  
<lo%, w a s  achieved with washed packed RBC transfusion every 
2-3 weeks.  Iron s t a t u s  w a s  monitored. Echo measurements  of LV 
dimension (LVD), LA dimension (LAD), LV wall  th ickness  (W), LV 
mass  (M), card iac  output (Q), PEP/ET rat io  and circumferential 
f iber  shortening veloci ty (VCF) were obtained every 2-4 months 
during HT. These were compared to  t h o s e  of 100 normal chi ldren 
(48 Blacks, 52 Whites) .  Cl inical  improvement w a s  dramatic. In 
one  chi ld (age 1 yr), the  echo  data  remained normal before and 
during HT. The v a l u e s  i n  t h e  other  4, expressed  a s  % of predict- 
ed normal, before (C) and  during HT for 8-10 mos a re  a s  follows: 

Hb LVD LAD 0 M VC F 
Z/HT 6. 3/10. 2 130%/110 148%/116 218%/127 182%/124 99%/110 
:-test p<0. 001  ~ 1 0 . 0 5  p<O. 0 1  p<0. 01 p=ns  p=ns 
The improved c l in ica l  s t a t u s  during HT i s  accompanied by diminu- 
:ion of  ca rd iac  s i z e  and  of the  high-output s tate .  These changes  
nay  reverse  a f t e r  HT i s  discont inued.  
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