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EARLY DETECTION OF CONDUCTION SYSTEM ABNORMALITIES 
(CSA) AFTER MUSTARD'S OPERATION FOR TRANSPOSITION* t103 R.  Gow MD, P. Hesslein MD, C .  Finlay BSc, 

G.  Trusler MD, W. Williams MD, R .  Rowe MD.  
The Hospital fo r  Sick Children, Toronto, CANADA 

The association of symptomatic and fa ta l  dysrhythmias a f t e r  
Mustard's operation requires ear ly detection and 
characterization of CSA to  ident ify susceptible children and 
suggest surgical modifications. We performed bedside 
electrophysiologic studies (EPS) on 21 infants with s ingle  
transposition on days 1, 3 and 8 following Mustard repair  using 
epicardial a t r i a l  and ventricular temporary pacing wires. 
Pre-operative studies were performed in 12 subjects. Median 
age a t  study was 8 mos (range 3-15 mos); 11 of 21 had prior  
Blalock-Hanlon septectomy (BHS). Sinus node dysfunction (SNO) 
was documented in 2/11 we-operatively (both had BHS), and 
15/21 postoperatively; 9/17 (6 with BHS) had SNO persis t ing t o  
day 8. AV node dysfunction (AVND) developed postoperatively in 
4/21. Changes in retrograde VA conduction were e i the r  
t ransient  (7121) or persis tent  (14/21). 4 subjects had 
inducible supraventricular tachydysrhythmias (STD) with three 
subseouentlv deve lo~ ina  s~ontaneous STD reauirina chronic 
therapy. N; child kit6out inducible ST0 has 'yet had 
spontaneous STD. We conclude tha t  ear ly bedside EPS will 
document CSA and ident ify those a t  r isk fo r  l a t e r  symptomatic 
dysrhythmias. SNO i s  prevalent in t h i s  ser ies ,  and A V N D  i s  
surprisingly common. The finding of inducible STD appears t o  
be part icular ly predictive of subsequent course. 

*supported by Ontario Heart and Stroke Foundation 

RESPONSE TO EXERCISE AFTER FONTAN PROCEDURE. Geordie 
P. m, Anthon L. Mansell, Robert g. Garofano @' O4 Tonstance L. H a y z s ~  ~-k -man,-: 

Malm and Welton M. Gersony. Columbia Univ. Coll. of Physicians & 
Surgeons, Babies Hospital,  Department of Pediatr ics ,  New York. 

Previous s tudies  demonstrating maldistribution of pulmonary 
blood flow i n  pat ients  who had undergone Fontan procedures (FP) 
predict high physiologic dead space during exercise. We used non- 
invasive exercise t e s t ing  t o  assess gas exchange i n  5 pat ients  
age 10-19, compared to  11 age and sex matched controls. Oxygen 
saturat ion was measured by ea r  oximetry a t  r e s t  and a f t e r  exer- 
cise. The vent i la tory equivalents fo r  oxygen (Qe/V02) and carbon 
dioxide (Ve/VCO2) were measured during progressive exercise and 
mixed expired pC02 (PeC02) and end-tidal pC02 (PetC02) were mea- 
sured during steady s t a t e  exercise on a cycle ergometer. We ob- 
tained the following resu l t s :  . . FP Controls Significance 

Ve/VO2 4 3 1 1  24f2 p<0.001 

PetC02,torr 28.555.2 39.122.0 p<0.001 + 

In addition, the pat ients  had a mean oxygen saturat ion of 89-6% 
a t  r e s t  and desaturated fur ther  during exercise (81*ll,p<0.05). 
These data show high vent i la t ion f o r  02 consumption and C02 pro- 
duction. low e x ~ i r e d  C07 concentrations and oxygen desa tu ra t~on  
during exercise: The resu l t s  strongly indicat; elevated physio- 
logic  dead space and vent i la t ion perfusion mismatch consistent 
with maldiatribution of pulmonary blood flow. 

THE EFFECT OF RIGHT TO LEFT INTRACARDIAC SHUNTING ON 
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- 
Because lidocaine uptake occurs in the lung, a reduction in 

effect ive pulmonary blood flow (Qep) would be expected t o  raise  
serum concentrations. To t e s t  th i s  hypothesis, a r igh t  t o  l e f t  
a t r i a l  shunt (40-50% of the basal cardiac output) was developed 
in each of 7 adult mongrel dogs by connecting cannulae inserted 
in to  the  r ight  and l e f t  a t r i a l  appendages t o  a Sarns rotary pump. 
Eight additional dogs served as controls. Following a 4 mg/kg 
intravenous bolus inject ion of lidocaine, central venous and 
aor t i c  pressures, cardiac output, and an a r t e r i a l  blood sample 
were obtained a t  0,3.5.8.10.15.20.30,40,50, and 60 minutes. 
Serum .lidocaine concentrations (L ) ,  were determined using a 
homogeneous enzyme assay (EMIT). Cardiac output, pressures, and 
acid-base s tatus  were not s ign i f i can t ly  different  fo r  the 2 
arouos. Lidocaine concentrations are tabulated. 
i (uglml) 0" 3" 5" 8" 10" 15" 20" 30" 40" 50" 60" 
Control (n=8) 0 4.5 3.4 2.4 2,2 1.5 1.3 1.1 1.0 0.9 0.8 
Shunt (11-71 0 5.9 4.3 3.0 2.6 2.0 1.8 1.4 1.3 1.2 1.1 
% increase 31 26 25 18 33 38 27 30 33 38 
P .03 .11 .05 .24 .07 .14 .13 .08 -04 .005 

These resul ts  indicate tha t  with an acute 40-50% reduction in 
Qep, a r t e r i a l  lidocaine levels are elevated from 18-38%. There- 
fore, pat ients  with r ight  t o  l e f t  intracardiac shunting may be a t  
increased r isk f o r  developing 1 idocaine toxici ty ,  and an in i  t i  a1 
dosage reduction in those pat ients  i s  appropriate. 

TEE HEMODYNAMIC EFFECTS OF PROSTAGLANDIN El 106 IN COMPLETE TRANSPOSITION OF THE GREAT 
ARTERIES 

James C. Huhta, Sanaa A. Abdallah, Michael R. Nihill, Daniel J. Murphy 
(S~on. bv R a l ~ h  D. Feipin). Bavlor College of Medicine. Texas Children's 
~ o s ~ i t a l ;  ~epartment  of pediatrics, ~ o i i t o n .  

Quantitative assessment of hemodynamics in neonates with complete 
transposition (TGA) was performed using two-dimensional (2D) directed 
pulsed Doppler echocardiography. Both the aortic valve (RV) and 
pulmonary valve (LV) flow velocities were obtained in 5 neonates before 
and during a 1 hour infusion of prostaglandin El (PGE) at  0.1 mcg/kg/min 
following balloon atrial septostomy. Ductus arteriosus (DA) size by 2D 
imaging increased in all and pulmonary to aortic shunting was excluded 
by Doppler sampling in DA. Stroke volume changes were estimated by 
the product of the Doppler time-velocity integral (TVI) and heart rate 
(cmlmin). Doppler systolic time intervals (PEPIET) were calculated. . . 

TVI x HR LV x HR PEPIET 
n=8 HR LV RV RV x HR LV RV 
Off PGE 135 2122 1125 1.89 0.30 0.52 
On PGE 148 1767 1466 1.21 0.35 0.42 
p value <0.05 <0.005 <0.005 <0.005 0.1 0.1 

LV stroke volume decreased while RV stroke volume increased. The 
ratio of LV to RV stroke volume consistently decreased. An increase 
in LV and decrease in RV systolic time intervals did not reach a 
significant level. 

Conclusions: PGE in neonates with TGA results in decreased LV 
stroke volume. Enhanced intraatrial mixing in TGA with PGE may be 
mediated, in part, by decreased LV filling. 

PULSED DOPPLER DIAGNOSIS OF ATRIOVENTRICULAR 107 VALVE msuFmcIENcY m u T m o  
James C. Huhta, Daniel J. Murphy, Robert J. Carpenter 

(Soon. bv R a l ~ h  D. Feiein). Bavlor Colleee of Medicine. Texas Children's = " .  - 
Hospital, Department of Pediatrics, Houston. 

Atrioventricular valve insufficiency (AVVI) has been suggested as a 
cause for nonimmune hydrops & utero. Pulsed 2-D-directed Doppler 
echocardiography was utilized for thedetect ion of AVVI in 41 fetuses 
ranging in gestational age from 16-39 weeks. AVVI was diagnosed by 
a systolic velocity in either atria of greater than 1 meter per second. 

AVVI was present in 5/41 fetuses (12%) and confirmed after birth 
in 313. Of 22 fetuses a t  risk for congenital heart disease but found to 
be normal, one had AVVI (5%). Of 11 patients with fetal dysrhythmia, 
212 with complete heart block (1 normal and 1 with AV canal) had 
intermittent AVVI, and 7 with premature atrial contractions and 2 with 
atrial tachycardia had none. Of 6 patients with abnormal cardiac 
findings, 2 had AVVI (1 with endocardia1 fibroelastosis and bilateral 
AVVI, and 1 with cerebral arteriovenous malformation) while there was 
no AVVI in 4 patients with VSD including 1 with hydrops. Two patients 
with a normal heart and hydrops had no AVVI. 

Conclusions: (1) AVVI occurs in utero and may be diagnosed by 
pulsed Doppler echocardiography. (2) AVVI may be present in normals, 
in fetuses with congenital heart block with or without heart disease, 
and is not present in all forms of nonimmune hydrops fetalis. 

CALCIUM BLOCKERS AFTER 0-BLOCKADE I N  CONSCIOUS 
@-fog PUPPIES W i l l i a m  J a c k s o n  S  C l a p p  B P e r r y  S o n s .  

b y  A .  G r u s k i n ,  Wayne ~t:te L n i v e r s i t y :  ~ e t r o i i ,  11. 
F o l l o w i n g  r e p o r t s  o f  c a r d i a c  a r r e s t . - a c u t e  c o n v e r s i o n  

t h e r a p y  w i t h  v e r a p a m i l  i s  c o n t r a i n d i c a t e d  i n  c h i l d r e n  on c h r o n i c  
p r o p r a n l o l  f o r  r e c u r r e n t  SVT T h e  e x a c t  hemodynamic  c h a n g e s  
d u c e d  b y  v e r a p a m i l  a f t e r  p - b i o c k a d e  h a v e  n o t  b e e n  shown i n  c i ; ? I  
d r e n  o r  a w a k e  i n s t r u m e n t e d  i m m a t u r e  a n i m a l s .  We p r o p o s e d  t o  
d o c u m e n t  t h e s e s a l t e r a t i o n s  a n d  c o m p a r e  t h e m  t o  t h o s e  p r o d u c e d  b y  
a  s i m i l a r l y  e f f e c t i v e  c a l c i u m - b l o c k i n g  a g e n t ,  d i l t i a z e m ,  p o t e n t -  
i a l l y  o f  u s e  i n  p e d i a t r i c  p a t i e n t s .  F o u r t e e n  p u p p i e s  w e r e  
c h r o n i c a l l y  i n s t r u m e n t e d  f o r :  a o r t i c  f l o w ( C 0 ) ;  r e g i o n a l  LV 
s h o r t e n i n g ( S F ) ;  pressures--carotid(MBP), p u l m o n a r y ( P A P ) ,  a n d  
l e f t  a t r i a l ( L A P ) ;  h e a r t  r a t e ( H R )  a n d  P-R i n t e r v a l .  M e a s u r e m e n t s  
d u r i n g  i n f u s i o n s  o f  e a c h  a g e n t  a t  5 - 1 2 5 p g / k g / m i n  w e r e  r e p e a t e d  
a f t e r  a  p r o p r a n o l o l  b o l u s  ( 0  7 - 0  9m / k g )  l o w e r e d  HR 1 0 %  s i m u l a -  
t , ; : q ,  P  t h e r a p y .  R e s u l t s  a t  .maxima? i n f u s i o n  (mean + 's .D.;  *p 
W " .  

C o n t r o l  
IP- i n  %& 

1 0 0  9 6 t 6  . 0 8  
V  6 9 t 1 2  8  5 7 6  1 5 1  t 9  * . I 2  
V t P  * 2 4 T 1 0  * 5 1 3 6  * 7 9 3 5  * . I 8  
C o n t r o l  1  OV 9 4 T 1 0  1 6 7 t 1 3  . 0 8  
D 9 3 t 6  8 8 n 2  1  5 8 3  4 1 1  
D t P  6  6 T 8  7 4 T 1 0  * 1 2 7 + 1 8  * . I 3  

V e r a o a m i l ' s  e f f e c t s  F e f o r e  0 - b f i c k a d e  were- s i m i l a r  t o  t h o s e  
d o c u i i e n t e d  i n  o t h e r  s t u d i e s :  D i l  t i a z e m  p r o d u c e d  s i g n i f i c a n t l y  
l e s s  d e c r e a s e  i n  c a r d i a c  o u t p u t  ( p < . 0 1 )  b o t h  b e f o r e  a n d  a f t e r  

o c k a d e  T h r o u  h o u t  LAP r o s e  ( p < . 0 1 )  when CO d e c r e a s e d  
! l : A i f i c a n i l y  w h i g e  PA\  d i d  n o t  c h a n g e .  SF d i d  n o t  show s i g n i f -  
i c a n t  change;. 7 / 1 4  a n f m a l s  p r o g r e s s e d  t o  s e v e r e  b r a d y c a r d i a  
a f t e r  V+P r e s p o n s i v e  o n l y  t o  C a t +  g l u c o n a t e  i n f u s i o n  w i t h  immed- 
i a t e  i m p r o v e m e n t  i n  CO ( ~ 4 . 0 1 ) .  We h a v e  d o c u m e n t e d  v e r a p a m l l ' s  
p r o f o u n d  d e p r e s s a n t  e f f e c t  i n  t h e  p r e s e n c e  o f  0 - b l o c k a d e .  We 
a l s o  c o n c l u d e  t h a t  d i l t i a z e m ,  w i t h  s i m i l a r  a n t i a r r h y t h m i c  p r o  
e r t i e s ,  p r o d u c e s  l e s s  n e g a t i v e  i n o t r o p i c  e f f e c t  t h a n  v e r a p a m f i  
i n  u n s e d a t e d  i m m a t u r e  a n i m a l s .  
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