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NORMALIZATION OF PLASMA NOREPINEPHRINE FOLLOWING MECHANISM OF 2:l ATRIOVENTRICULAR BLOCK IN 
REPAIR OF INTRACARDIAC LEFT TO RIGHT SHUNTS. R o b e r t  INFANTS WITH CONGENITAL LONG QT SYNDROME. 0 1  27 D. ROSS, Stephen R. Daniels, David C. Schwartz, 0 1  30 William A. Scott, M.D., Burt I. Bromberg, M.D., Macdonald 
David Hannon, Samuel Kaplan, Children 's  Hospital Dick I1 M.D. C.S. Mott Children's Hospital, University of 
Medical Center and University of Cincinnat i ,  Cincin- ~ i c h i ~ k n ,  Division of Pediatric Cardiology, Ann Arbor, MI. 
n a t i .  Ohio. 

Plasma norepinephrine (PNE) i s  e levated i n  p a t i e n t s  with con- 
ses t ive  hear t  f a i l u r e  (CHF) and t h e  degree of e leva t ion  corre-  
sponds t o  t h e  sever i ty  of t h e  CHP. This study was performed t o  
determine whether PNE re tu rns  t o  normal i n  chi ldren with CHF 
secondary t o  a l e f t  t o  r i g h t  in t raca rd iac  shunt a f t e r  r epa i r  of 
t h e  defect .  We measured PNE i n  32 chi ldren (aged 0.1 t o  13.3 
years)  undergoing cardiac ca the te r iza t ion  and divided them i n t o  
four  groups f o r  analysis :  I )  Pre-operative (op) p a t i e n t s  with 
severe CHF from an in t raca rd iac  l e f t  t o  r i g h t  shunt (N=10), 11) 
In t raca rd iac  l e f t  t o  r i g h t  shunts repaired 0.3 t o  4.0 years  
previously (N=7) who had t h e  same degree of l e f t  t o  r i g h t  shunt- 
ing (QplQs) and CIIF pre-op a s  Group I, but post-op were asymp- 
tomatic on no medications, 111) Pre-op pa t i en t s  with cyanotic 
hear t  disease and no CHF (N=7), and IV) Cyanotic hear t  disease 
(N=8), repaired 0.7 t o  7.0 years previously. 
Results: Group I Group I1 Group I11 Group I V  
PNE(pgTm1): 906.02294.8 318.7t161.0 286.0564.6 205.295.3 
Mean 1SD p < 0.001 p = ns 
For group 11, there  was an inverse re la t ionsh ip  between t h e  LN 
PNE and time i n t e r v a l  s ince  repa i r  (R=-0.71). We conclude t h a t  
PNE i s  markedly elevated i n  p a t i e n t s  with severe CHP but re tu rns  
t o  normal i n  a log l i n e a r  fashion a f t e r  r epa i r  of in t raca rd iac  
l e f t  t o  r i g h t  shunts and reso lu t ion  of CHF. I n  con t ras t ,  PNE i n  
cyanotic hear t  d i sease  is normal pre- and post-operatively. 
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Anatmica1 repair(AR1 of t r anspos i t ion  of t h e  g r e a t  a r t e r i e s  (n;A) 
has been done because of  concerns of  r i g h t  ven t r i cu la r  function 
pos t -a t r i a l  r epa i r .  There is  l i t t l e  information about LV funct ion 
post-AR. This s tudy assessed LV function i n  3 p a t i e n t s  post-=.All 
had pulmonary a r t e r y  banding, 2 VSD's and 1 coarctat ion.  Mean age 
of r e p a i r  was 2.75 yr.,mean age a t  ca the te r iza t ion  was 4.9 yr .  LV 
end-diastol ic  volume index(EDV ),end-systolic volume index(ESVI), 
s t roke  volume index(SV ) ,ejection fract ion(EF) ,mass index(M ,end- 
d i a s t o l i c  pressure (EDP~ ,peak s y s t o l i c  pressure(PSP) , end-sys$olic 
pressure(ESP),peak s y s t o l i c  stress(PSS),end-systolic stress(ESS)& 
end-cEastolic stress(EDS)were a l l  calculated.  From a monoexponen- 
t i a l  formula LV d i a s t o l i c  myocardial s t i f f n e s s ( % )  was calculated.  
The r a t e  corrected VCF(MVCF )-end s y s t o l i c  s t r e s s  re la t ionsh ip  was 
obtained. These a r e  ccmpares with 10 con t ro l s  and s i g n i f i c a n t  d i f -  
ferences a r e  shown i n  t h e  Table. 

AGE EDVI ESVI MASSI LVSVI EF KE 
TG4 4.9 110.9 37.3 101.0 73.6 66.7 29.5 
+ .85 4.74 3.69 16.9 3.52 .27 1.84 

~ O L  5.1 79.1 22.7 68.2 56.5 71.6 10.8 
+ 3.96 14.55 4.42 12.34 12.13 5.10 2.2 - 
P ,036 C.001 <.001 .038 .0027 NS <.001 

The 3 TGA p a t i e n t s  had normal MCVCF -ESS re la t ionsh ip  although a t  
low normal 1evels.Thus s y s t o l i c  funcFion is normal but  LV mass and 
d i a s t o l i c  function is abnormal postAR. *Supp. by t h e  B.C.Heart. Found. 

FETAL TWO-DIMENSIONAL ECHOCARDIOGRAPHY (F2OE): IMPACT 
ON PRENATAL MANAGEMENT AND POSTNATAL OUTCOME. Thomas 
V. S a n t u l l i ,  J r . ;  Roberta G. Williams. UCLA s c h o o i f  29 Medicine, CHS, Department of Pediatr ics .  Los Anqeles 

In a recent 16 month period, 400 women were referred 
f o r  FZDE. Indicat ions f o r  study were s imi la r  to  those 

previously published. Using 8 2DE views and Doppler, when warr- 
anted,  t o  b e t t e r  describe anatomic, rhythm o r  function abnormal- 
i t i e s ,  we obtained c o m ~ l e t e  s tud ies  i n  95% of those s t u d i ~ d .  - -  --. 

In t h i s  highly selected group, we found: 7 with po ten t ia l ly  
l i f e - th rea ten ing  s t ruc tu ra l  hear t  disease (SIID); 4 suspected of 
having StiD based on previously pub1 ished descript ions;  4 with 
pe rs i s t en t  well-characterized rhythm a l t e r a t i o n s  without evidence 
of congestive f a i l u r e  and without SHD; and 1 with SHD and unchar- 
acter ized rhythm abnormality. With consent of famil ies  and re fe r r -  
ing obs te t r i c ians ,  f e tuses  suspected of having s i g n i f i c a n t  heart  
disease were followed; discussions of possible  pre-and postnatal 
therapies  were held regular ly.  In a l l  cases perinatal  management 
was a l t e r e d  because of the p r e n a t a ~ v a l u a t i o n .  Five have required 
surgery (3 a s  neonates; 2 4 6  mos); 2 have not required intervent-  
ion; 1 died unexpectedly on day 2. Four fe tuses  with suspected 
lef t -s ided obstruct ive l e s ions  on the  basis  of associated findings 
continued postnatal ly  t o  have non-specific 2DE changes; in  none, 
however, could coarctat ion be found. 

FZDE i s  a powerful tool i n  prenatal assessment. When s i g n i f i -  
cant  heart  disease i s  suspected, appropriate  intervent ions can be 
planned and the neonatal outcome f o r  babies with l i f e - th rea ten ing  
hear t  disease improved. Of concern i s  the  r i s k  of f a l s e  posi t ive 
FEDE diagnosis and i t s  impact on a l l  resources; thus, ongoing 
reassessment of diagnost ic  c r i t e r i a  by ped ia t r i c  cardiology i s  
c n  t i c a l .  

The mechanism of 2:l atrioventricular block in  infants with the 
congenital long QT syndrome has been postulated to result from a 
long ventricular effective refractory period interrupting conduction of 
successive sinus impulses. Three infants age 1-2 days exhibited 
bradycardia demonstrated to be 2:l atrioventricular block by the 
surface electrocardiogram. Mean sinus cycle length (SCL) was 0.56 
sec where as mean QT interval was 0.65 sec (QTc 0.63); this .07 sec 
difference between the SCL and mean QTc was sufficient to  block 
successful capture of the ventricles by successive sinus impulses. 
Programmed ventricular extrastimulation in one patient demonstrated 
a markedly prolonged ventricular effective period (480 sec) at  
ventricular basic cycle length (BCL) 1000 msec shortening to  280 msec 
with a ventricular BCL of 400 msec. Permanent ventricular pacing 
shortened the ventricular effective refractory period in each infant 
and effectively suppressed polymorphic ventricular arrhythmias in  the 
affected two. We conclude that the mechanism of 2:l atrioventricular 
block in infants with the congenital long QT syndrome is a function 
of the age related SCL relative to the QT interval as well as the 
markedly prolonged but rate dependent ventricular effective refractory 
period. Ventricular pacemaker implant is effective in increasing 
ventricular rate, shortening ventricular effective refractory period, 
and suppressing complex ventricular arrhythmias. 

ATRIAL FLUTTER IN INFANCY: NO NQED FOR CHRONIC 
PROPHYLAXIS. William A. Scott Burt I. Bromber 13 1 Macdonald Dick IT, mttiermne A.   ebb. C.S. Moft 
Children's Ilospital, University of Michigan, Division of 
Pediatric Cardiology, Ann Arbor, MI. 

Many authorities recommend digoxin for one year for atrial flutter 
(AT.PL) in infants with normal structural hearts. To re-examine this 
recommendation the electrocardiogram, response to programmed 
extrastimulation, (PES) (n=3), and clinical course in  six infants with 
AT.FL. alone were reviewed. AT.FL exhibited a regular sawtooth 
pattern with a cycle length of 148 msec (range: 130-160 msec). Age 
at diagnosis was 34 days (range: birth (n=4) to 180 days). There were 
two males and four females; all were initiallly treated with digoxin 
but only two converted to sinus rhythm. AT.PL resolved spontaneously 
in two, two were converted with atrial over&ive pacing. Post- 
conversion electrocardiogram demonstrated normal P wave axis, PR 
interval .14 sec (range: .12-.16 sec), P wave duration .08 see, and P 
wave amplitude .23 m V  (3 > .25 mV) at heart rate 142 bpm. Post- 
conversion atrial PES with burst pacing in three failed to initiate 
AT.FL and demonstrated normal atrial effective refractory periods 
(158 msec; range: 150-173 msec) and normal atrioventricular conduction 
system effective refractory periods (199 msec; range: 180-216 msec). 
Only two patients were maintained on digoxin, six months and one 
year after conversion. Follow-up was 5.5 years (1.5 - 18 years) without 
recurrence. These data suggest that AT.FL in infants without 
structural heart disease, following conversion, is self-limited and not 
easily inducible by extrastimulation. We conclude that infants with 
atrial flutter alone, followi~~g cardioversion, do not require chronic 
prophylaxis. 

NORMALVALUES OF MEAN AORTIC FIXXnl VE[rOCITY I N  INFANTS 
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Tradit ional ly,  t h e  est imation of cardiac output  by p ~ i s e d  Dop- 
p l e r  echocardiography (PDE) involves t h e  ccmputation of man aor t j c  
flow velccity(MAFV) and a o r t i c  cross-sect ional  area(CSA); a s  CSA 
v a r i e s  with surface area(BSA), we postulated t h a t  MAFV should be 
r e l a t i v e l y  constant. However, d a t a  on normal values of MAFV i n  in- 
f a n t s  and chi ldren is lacking. Accordingly, 51 normal ch i ld ren  
aged one month t o  15.1 y e a r s ( n ~ 5 . 6  years)were prospect ively s t u d i d  
by PDE v i a  t h e  suprasternal  view using a 3MHz transducer with f a s t  
Fourier  transform s p e c t r a l  ana lys i s  of  t h e  doppler s h i f t  frequency 
i n  t h e  ascending aorta .  MAFV was ca lcu la ted  by averaging t h e  plan- 
imetered a rea  under t h e  s p e c t r a l  display of th ree  consecut ivebeats  
using t h e  ou te r  edge of  t h e  display a s  t h e  defining border. Results 
showed t h a t  W = 2 7 . 8  + 5.2 cm/sec. This was r e l a t i v e l y  constant  
decreasing s l i g h t l y  wi& age and BSA;MAEV a t  one y e a ~ 3 0 . 3  cm/sec. 
and 23.4 cm/sec. a t  1 5  years. MAFV=30.381-0.039 age(R2=0.123,p-- 
0.05)and MAFV=32.051-5.368 ~ S A ( ~ ~ = 0 . 0 9 7 , ~ = 0 . 0 5 ) .  Aort ic  roo t  dia-  
meter(Ao.D.)progressively increased w i t h  age and BSA with Ao.D.= 
1.327+0.06 age(~2=0.806,p<0.001,~o.~.=0.968+0.956 B S A ( R ~ = O . ~ ~ ~ ,  
p<O.OOl)respectively. We conclude t h a t  MAFV i n  i n f a n t s  andchildren 
rernains r e l a t i v e l y  constant  decreasing s l i g h t l y  with age and BSA. 
However Ao.D. increases more markedly with age and BSA,and,there- 
f o r e  accounts f o r  t h e  increase i n  ca rd iac  output  *en measured by 
PDE. Whether MAEV alone m y  be used f o r  monitoring cardiac output  
remains t o  be val idated.  *Supported by t h e  B.C. Heart Foundation. 
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