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HEMODYNAMIC RESPONSES TO ERGOMETER EXERCISE I N  

73 CHILDREN WITH ASD OR VSD 
Bruce S. A lpe r t ,  Darlene M .  Moes, Robert H.DuRant, 
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Center f o r  the Health Sciences,  Dept. Ped i a t r i c s ,  Memphis. 

Our previous maximal exe rc i s e  s t ud i e s  performed on p a t i e n t s  
wi th  l e f t  v e n t r i c u l a r  volume o r  pressure  overload o r  cyanotic 
l e s ions  revealed  decreases  of h e a r t  rate(HR), s y s t o l i c  blood 
p r e s s u r e ( B ~ ) ,  workload(Wmax), and peak working capaci ty  
index(PWC1)in comparison to  405 heal thy con t ro l s .  We sought t o  
de f ine  these  data  i n  ch i ld r en  with ASD (n=35) o r  VSD (n=79). 
The da t a  were compared by a n a l y s i s  of covar iance ,  con t ro l l i ng  
f o r  aee .  sex. race .  and body surface  a r ea .  - ,  , 

Control - ASD - VSD 
HR (min-l) 192 17 l* 177* 
BP (mm~g) 145 149 151 
Wmax (kg.m/min) 557 512 545 
PWCI (kg .m/min/kg) 14.9 12.9* 13.9 
*=p<0.05 compared to  con t ro l ;  mean values  shown 
Age and body surface  a r ea  were s i g n i f i c a n t  cova r i a t e s  f o r  the 
BP, Wmax, and PWCI va r i ab l e s .  There were s t rong main e f f e c t s  of 
race  on HR and BP values ,  and both r ace  and sex on the 2 work- 
load indices .  The ASD and VSD pa t i en t s  had decreased values  of 
maximal HR; the ASD p a t i e n t s  had lo) values  of PWCI. As i n  
almost a l l  o ther  p a t i e n t  groups, the BP response t o  exe rc i s e  f o r  
ASD or  VSD p a t i e n t s  d id  no t  d i f f e r  from con t ro l .  Racia l  
inf luences  on BP were s i g n i f i c a n t ;  i n  each comparison, the black 
ch i ld r en  had higher  values  than t h e i r  white counterpar ts .  
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O u r  s t ud i e s  have shown increased s y s t o l i c  blood pressure(BP) 
r e a c t i v i t y  t o  physica l  s t r e s s ( e x e r c i s e ) i n  heal thy black(B) 
ch i ld r en  i n  comparison t o  heal thy white(W) counterpar ts .  We 
sought t o  determine the hemodynamic responses t o  another  
s t r e s s o r ,  the psychologic challenge of 3  video pong games under 
i nc rea s ing ly  demanding i n s t r u c t i o n s .  Heart r a t e  (HR) and BP were 
measured i n  170 heal thy ch i ld r en ( sub jec t s ) .  The HR d e l t a  values 
(maximal minus res t ing)were:  
Subject  Game wawb WB BW BB 

M 1 4.1* -3.6* 1.0 2.5 

2 5.5* 3.9 5.9 9.3* 
3  3.8 6.0 4.9 7.9* 

a=subject  race;  b=experimenter race ; *=p< .05 
The d e l t a  values  f o r  both s y s t o l i c  and d i a s t o l i c  BP were s imi l a r  
t o  those shown f o r  HR. 

The r ace  of the experimenter (BorW)was a  c r i t i c a l  va r i ab l e  i n  
the respones;same-race experimenter-subject p a i r s  had s i g n i f -  
i c a n t l y  g r e a t e r  r e a c t i v i t y  than mixed-race pa i r s .  Research i n t o  
the  mechanisms of e s s e n t i a l  hypertension must address  the i s sue  
of experimenter race  i f  both B and W sub j ec t s  a r e  s tudied.  

DEVELOPMENTAL DIFFERENCES I N  CARDIAC FUNCTION 
I N  HUMAN NEONATES. R o b e r t  S  A l e t o n  a75 Thomas P .  Graham,  R o b e r t  B. ; o tEEn ,  ~ o i d o n  

A. M o r e a u ,  R o b e r t  J .  Boucek .  V a n d e r b i l t  University, 
D e p a r t m e n t o f  P e d i a t r i c s .  N a s h v i l l e .  

T h e r e  a r e  l i m i t e d  d a t a  o n  c a r d i a c  f u n c t i o n  i n  p r e -  
m a t u r e  i n f a n t s .  C o m p u t e r - d e t e r m i n e d  i n s t a n t a n e o u s  
v e l o c i t i e s  o f  t h e  l e f t  v e n t r i c u l a r ( L V )  m i n o r  a x i s  p r o -  
v i d e  e s t i m a t e s  o f  s y s t o l i c  a n d  d i a s t o l i c  f u n c t i o n .  We 
d e t e r m i n e d  t h e  LV Maximal  V e l o c i t y  o f  S h o r t e n i n g ( M V S 1  
a n d  Maximal  V e l o c i t y  o f  Leng then ing (MVL)  f o r  3 2  n e o -  
n a t e s  o f  v a r i o u s  g e s t a t i o n a l  a g e s ( G A )  w i t h i n  t h e  f i r s t  
t h r e e  d a y s  o f  l i f e .  I n f a n t s  w i t h  C o n g e n i t a l  H e a r t  
D i s e a s e ,  P a t e n t  D u c t u s  A r t e r i o s u s ( P D A ) ,  a s p h x i a ,  o r  
s e p s i s  w e r e  e x c l u d e d  f r o m  t h e  s t u d y .  T*S.D. w e r e :  
~ r o u ~  GA f w k s )  B i r t h  W t  ( k g )  ~ P ~ ( m m / s )  MVLlmm/s) 

I .  2 6 - 2 6  0 . 6 8 + . 1 5  4 2 . 8 t 7 . 3  

There  were no d i f f e r e n c e s  between groups I & I I  f o r  
e i t h e r  MVS o r  MVL, b u t  vaZues for  b o t h  Groups were 
Zess t h a n  Groups I I I  o r  IV f p < . 0 1 / .  
C o n c l u s i o n s  1 ) T h e  d a t a  i n d i c a t e  d e v e l o p m e n t a l  d i f f e r -  
e n c e s  i n  s y s t o l i c  a n d  d i a s t o l i c  c a r d i a c  f u n c t i o n  a n d  
s u p p o r t  e x p e r i m e n t a l  e v i d e n c e  f o r  d i f f e r e n c e s  i n  c o n -  
t r a c t i l i t y  a n d  c o m p l i a n c e  i n  t h e  i m m a t u r e  h e a r t .  
2 ) T h e s e  p a r a m e t e r s  may p r o v e  u s e f u l  I n  s t u d y i n g  t h e  
e f f e c t s  o f  hemodynamic  l o a d s  s u c h  a s  a  PDA o n  c a r d i a c  
f u n c t i o n  i n  t h e  c r i t i c a l l y  ill p r e m a t u r e  i n f a n t .  

DIGITIZED ECH3CPRDIWHIC ASSESSENT CF LEFT VEMICULAR WALL 
?A MITION IN INFANTS AND ADCCESCENTS WIM SICKLE CELL ANEMIA. 
I " Frederick W. A r e n m ,  k s l e y  Covitz, L y n  ;. R e ~ s ,  V i rg i l  M i e  

Kathleen kKie,  Harry C. Davis, (Spon. by Albert W. P ru i t t  . Medical College of 
Georqia. D e o a w n t  o f  Pediatrics. Auqusta, Georqia. 
T; &mine ventricular wall &ion-in sickle &ll anenia (SS), tw groups of 

SS patients (pts) undervent digit ized echocardiographic analysis. Grwp I con- 
sisted of 30 SS infants (man age 0.8 yrs). Group I 1  consisted of 70 SS pts (man 
age 13.8 yrs). Wen these groups w r e  carpared t o  nonanenic controls (C) of 
similar age, no differences w r e  found i n  shortening fraction or systolic tim 
intervals. Carputer derived information included: R-R interval, m a x i m  (Max) 
and m i n i m  (Min) LV size, Max and Min septal and freewall thickness, Max rate 
of septal and freewall thickening and thinning. Timing of each event was norm- 
alized as a percentage of the total  R-R interval. k a n  value -1 standard devia- 
t ion  and a D value fo r  various sroups are s h w  below: 
~ o u p  - I-& I-c ~ i q  11-ss 11-c ~ i a  
R-R interval (msec) 4 1 W  0 - 1 1 7  NS 75312 999153 .033 
Systole 

Min LV Oimnsion (cm) 1.8T.3 1.7T.4 NS 3.1L.5 2.7L.4 <.ID1 
Septa1 Thickness (cm) .64+.1 .62+.2 NS 1.25.2 1.2-1.2 .032 
T i m  Max Freewall Thickening .5%.2 .45t.1 NS 37i.1 .5Zt.l .037 

Diastole 
Max LV Dimnsion (cm) 2.8-1.4 2.7-1.5 NS 4.e.6 4.35.6 (.031 
T i m  Max Septal Thinning .78~.1 .6e.l NS .45+.1 .38+.1 <.@I1 
T i m  Max Cavity F i l l i n g  .74i.l .71f.l NS .59i.1 52f.l c.031 
Pdolescents with SS have abnormalities of LV dimnsion and wall m t i o n  which 

are not present i n  infancy. Systolic delay i n  achieving Min LV size may be 
secondary to increased stroke v o l m .  The etiology of diastolic delqy septal 
thinning and max cavity f i l l i n g  i s  u n k n ~ .  
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Anatanic correction of transposition of the great arteries (TG4) i s  usually 
done at a young age and always entails circunferential anastmses of the aorta 
and coronary arteries. Longterm success of th is  procedure i s  predicated on ade- 
quate gr&h of these anastamtic sites. To assess these anastmses, 25 pat- 
ients (pts) undement one or two cardiac catheterizations fran 1 t o  53 mnths 
(man 18.8 mnths) follaving anatanic correction. Early catheterizations (man 
12 m t h s  following repair) w r e  p e r f o w  i n  23 pts and late studies (wan 30 
m t h s  following repair) i n  13. Age a t  repair ranged fm 2 t o  168 mnths, and 
15 pts w r e  less than one year of age. Fifteen pts had undergone previous pul- 
m a r y  artery banding i n  preparation fo r  anatanic repair. Five dist inct  aortic 
dimeters were masured on AP and lateral angiogram. k a s m n t s  were made 
a t  the anastamtic site, proximal, and distal t o  the anastmsis. Nearly a l l  
d i m t e r s  of the aorta were larger than control values. There w r e  no d i f fe r -  
ences i n  early and late postoperative m a s u m n t s .  There w r e  no differences 
men previously banded pts w r e  conpared t o  non-banded pts. No patient had a 
pressure gradient masured across the aortic anastamsis. Subjective exanina- 
t ion  of the coronary arteries showed no areas of kinking, narrowing or tortuo- 
s i t y  and there was never ECG evidence of ischenia. 

We conclude that coronary and aortic anastamses allow fo r  satisfactory 
growth following anatanic correction of T64 even when there has been pr ior  pul- 
m a r y  artery banding. The large ascending aorta dws not appear to undergo 
progressive dialation following anatanic correction. 

INHIBITION OF SODIUM-CALCIUM EXCHANGE BY AMILORIDE: 
EFFECTS ON THE FORCE-FREQUENCY RESPONSE I N  IMMATURE a78 AN0 ADULT MYOCARDIUM. Michael  Artman, David Crump, 

Robert  C. Boerth,  Robert  J. Boucek. Un iv .  o f  South Alabama C o l l .  
o f  Medicine, Oepts. o f  P e d i a t r i c s  and Pharmacology, Mob i le ,  AL. 

The mechanisms which account f o r  t h e  normal p o s i t i v e  s t a i r c a s e  
response t o  i n c r e a s i n g  c o n t r a c t i o n  f requency remain u n c l e a r .  It 
has been p o s t u l a t e d  p r e v i o u s l y  t h a t  t ransarcolemmal sodium- 
c a l c i u m  (Na-Ca) exchange may be i m p o r t a n t  f o r  t h e  g e n e r a t i o n  o f  
a normal fo rce- f requency  response (FFR). To t e s t  t h i s  hypothesis, 
we performed FFR b e f o r e  (Pre) and 60 minu tes  a f t e r  (Pos t )  i n h i b i -  
t i o n  o f  Na-Ca exchange by a m i l o r i d e  (1.0 mM) u s i n g  i s o m e t r i c a l l y  
c o n t r a c t i n g  r i g h t  v e n t r i c u l a r  p a p i l l a r y  muscles f r o m  immature 
( I ;  14-21 days o f  age) and a d u l t  (A )  r a b b i t s .  R e s u l t s  f o r  maxi-  
mal r a t e  o f  t e n s i o n  development (dT/dt ;  gm/sec) o b t a i n e d  d u r i n g  
t h e  Pre and Post FFR a r e  t a b u l a t e d  below (meantSE): 

C o n t r a c t i o n  Frequency (Hz) 
0.25 0.5 1 .O 1.5 - - - - 

I - P r e  1 .8 t0 .2  2.5t0.2 4.2t0.5 6.150.7 
I - P o s t  1.3t0.2 2.4r0.5 4.6t0.9 6 .6 t1 .0  
A-Pre 5.2'1.0 7.6t1.9 12 .5 t5 .3  17.8'9.3 
A-Post 5 .5 t1 .8  9.7r3.9 13.4i5.3 16 .6 t1 .4  

Thus, under these c o n d i t i o n s ,  t h e  p o s i t i v e  s t a i r c a s e  response 
t o  i n c r e a s i n g  c o n t r a c t i o n  f requency was preserved i n  t h e  pre-  
sence o f  a m i l o r i d e  i n  b o t h  age groups. These r e s u l t s  suggest 
t h a t  Na-Ca exchange i s  n o t  c r i t i c a l  f o r  t h e  g e n e r a t i o n  o f  t h e  
normal FFR i n  I o r  A r a b b i t  myocardium. 
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