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Catecholamines (isoproterenol, norepinephrine, methoxamine) 
have an e f fec t  on the force-interval  relat ionship (FIR) ( the way 
the force of contract ion depends on the r a t e  and pat tern of s t i -  
mulation) which is unique among inotropic agents. Although the 
e f f e c t  on the FIR of a low dcse of isoproterenol (IO-~M) i s  
s imilar  to  tha t  of other  agents (e.g. e levat ion of calcium con- 
cen t ra t ion) ,  intermediate doses (10-7, 10-6M) cause the curves 
tha t  character ize the FIR (monophasic f o r  the control  and the 
low dose) to  become biphasic; large doses (10-5M) s t r ik ing ly  
accentuate t h i s  e f f e c t  turning post-extrasystolic potent iat ion 
in to  post-extrasystol ic  depression. Propranolol (10-71) and 
practolol  (10~~11)  blocked these e f f e c t s  competitively wher as  
phentolamine (5 x 1om6M) and isopropylmethoxamine (5 x 10-'M) 
did not. Thus, the e f f e c t  of changing the FIR from a monophasic 
to a biphasic function can be deemed a 01 act ion,  unrelated to  
a o r  f12 s i t e s .  Norepinephrine (10-7, 10-6, and 10-Ski) produced 
the same r e s u l t s .  Methoxamine (10-3, 10-4~).  not usually con- 
sidered a B agonist ,  a l so  produced t h i s  same e f f e c t  on the FIR. 
These r e s u l t s  demonstrate the po ten t ia l  usefulness of the FIR a s  
a means of ident ifying and c lass i fy ing  inotropic agents a s  well 
a s  providing a method of analysis  fo r  t e s t ing  hypotheses con- 
cerning the mode of act ion of  01 agonista. 
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Propranolol (P) can prodGe myocardial depression, and such an 

e f f e c t  would be undesirable and po ten t ia l ly  dangerous i f  i t  
occurred when P is used t o  t r e a t  sustained hypertension i n  chi l -  
dren. This study reports  the e f f e c t s  on myocardial function 
evaluated by echocardiography i n  8 hypertensive chi ldren (6 t o  
16 years) t reated with P. Six of the pata had essen t ia l  hyper- 
tension. 1 had renovascular hypertension and 1 had renal  paren- 
chymal disease. Noneof the chi ldren had c l i n i c a l  evidence of 
hear t  f a i lu re .  P (1.8 t o  11 mg/Kg/day) was e f fec t ive  i n  t r ea t -  
ing the  hypertension i n  these pats  producing s ign i f i can t  (p<O.02) 
reductiona i n  s y s t o l i c  BP (147f5 to  127f4rmnHg. XtSEM), d i a s t o l i c  
BP (97f3 to  82f3mmHg) and heart  r a t e  (96t7 t o  70t6 bpm). The 
changes i n  heart  r a t e  and BP produced by P did no t  a l t e r  l e f t  
ven t r i cu la r  (LV) pre-load s ince LV end-diastolic dimension re- 
mained the  same (4lf2nnn; ?!SEM). These same doses of P produced 
no s ign i f i can t  a l t e r a t i o n  of LV function a s  described by LV 
shortening f rac t ion  (0.40f0.02 va. 0.38t0.03; pretreatment vs. 
treatment).LV veloci ty of shortening (1.54i0.08 vs. 1.48t0.15 
muscle lengthslaec)  o r  LV pre-ejection period divided by LV 
e jec t ion  time (0.36i0.02 vs. 0.39f0.04). It i s  concluded tha t  
doses of P which a r e  i n  the  therapeutic range f o r  t r ea t ing  hyper- 
tension in chi ldren without preexist ing heart  f a i l u r e  do not 
produce detectable  a l t e r a t i o n  of l e f t  ventr icular  function. 
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I t  has been reported from our i n s t i t u t i o n  t h a t  almost a l l  pa- 
t i e n t s  (pts)  with te tralogy of Fal lot  develop a r igh t  bundle 
branch block pat tern (RBBBP) postop and in addi t ion 8.7% develop 
a l e f t  an te r io r  hemiblock pat tern (LAHP). To evaluate the  occur- 
r a c e  of postop ven t r i cu la r  conduction defects  the  surgical  pro- 
cedures and pre and postop electrocardiograms of 70 p t s  wi th i so-  
la ted ventr icular  septa1 defect (VSD) in whom the  repa i r  was 
carr ied out v i a  a r i g h t  ventriculotomy and 52 p t s  with VSO re-  
paired v ia  the  atrium were reviewed. Of the  70 p t swhohadar igh t  
ventriculotomy 57 (81%) developed an RBBBP and 13 (19%) had no 
conduction abnormalities. No p t  developed LAHP. Among the  52 p t s  
repaired without a r igh t  ventriculotomy 13 (25%) developed an 
RBBBP and in addition 3 of the  13 had LAHP. The other  39 (75%) 
p t s  had no conduction defects  a f t e r  surgery. VSD s i z e ,  location 
and use of suture vs. patch closure fo r  VSD repa i r  were s imi la r  
f o r  both groups. Our r e s u l t s  ind ica te  t h a t  1) the  incidence of 
RBBBP following VSD closure v ia  the  atrium i s  l e s s  frequent than 
previously reported; 2) RBBBP i s  more frequent when VSD i s  re -  
paired v ia  a r igh t  ventriculotomy suggesting tha t  most lesions 
following ventriculotomy a r e  due t o  peripheral  injury of the  
r igh t  bundle branch; 3) when RBBBP and LAHP develop following 
VSD repa i r  v ia  the  atrium, the lesion must be considered cen t ra l  
in  or igin.  
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In adults, plasma elevations of creotine kinase isoenzymar are highly 

specific for myocardial necrosis, however, the diagnostic sensitivity and 
specificity of MB CK in children have not been determined. Accordingly, 
we analyzed the CK isoenzymes by a kinetic fluorometric method in serial 
plasma samples from 89  patients, aged 1 day - 17 yn ,  mean 3.9 yn, and 
34 controls, 1 mo - 18 yo,  m y n .  57 ph . had cardiac catheterization 
(cath) and angiagraphy. Cyanotic group included tetralogy (2), trompcsi- 
tion (3), atrioventricular canal (3), truncus (I),  total anomalous pulmonary 
venous return (2), and combinationr (9); acyanotic group included septa1 
defects (13), valvular lesions (lo), patent ductus arteriosus (6). idiopathic 
hypertrophic subaortic stanosis (2), endocardia1 fibroelastosir (I), peri- 
carditis (1), and combinations (4). 31 ptr . had cardiac surgery for con- 
genital defects. Blood samples were collected prior to cath or sugery and 
q6H X 2 thereafter. CK isaenzymes were assayed with and without crwtine 
phosphate, the specific CK substrate, and results cornparad to controls. MB 
CK was normal in control, pre cath and pro surgery samples (4.005 IU/ml) . 
After cath, despite total CK elevationsin 91%, with up to 12-fold increase, 
MB remained normal in 88%. However, after cardiac surgery, total and 
MB CK were elevated in all pts. Thus, elevated plasma MBCK in the 
pediatric population appears to be a sensitive and specific indicator of 
acute myocardial damage. 
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We have reported (Bucciarel l i  e t  aZ.. Pedia t r i cs ,  i n  press) 
14 newborns s t ressed by acute b i r t h  hypoxia (andlor h y p o g l y c d a )  
who developed congestive heart  f a i lu re ,  t r i cusp id  i n ~ u f f i c i e n c y .  
and electrocardiographic evidence of myocardial ischemia. Two 
in fan t s  died, each showing t r icuspid papi l lary muscle in fa rc t ion  
a t  autopsy. Subsequently. 13  more s t ressed newborns, c l i n i c a l l y  
suggesting MD with TTI, have had determinations made of t o t a l  
CPK. Ten had a f i n a l  c l i n i c a l  diagnosis of MD with TTI. In  9. 
t o t a l  CPK was elevated (mean 874 IUIl) ,  i n  6 of whom the CPK-MB 
f rac t ion  was elevated t o  a degree consis tent  with acute myocar- 
d i a l  in fa rc t ion  (mean 185 IU11). Four of the 10 having MD with 
TTI died; 2 of these had elevated CPK-MB and pap i l l a ry  muscle 
infarct ion;  2 had normal CPK-MB and no in fa rc t ion  a t  autopsy. 
Three of the 13  studied had other f i n a l  diagnosis; ( 1  with per- 
s i s t e n t  f e t a l  c i rculat ion.  2 with congenital heart  disease). 
All  had lower mean CPK (107 IU/l) and a l l  had CPK-MB f rac t ions  
<I0 I U / l .  We propose tha t  myocardial infarct ion.  pa r t i cu la r ly  of 
papi l lary muscle, is part  of MD with TTI and is associated with 
elevat ion of CPK-MB, and tha t  t h i s  enzyme determination may a id  
d i f fe ren t ia t ion  from other  cardiopulmonary disease s t a t k s  in the  
newborn. 
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Fu l l   thickness'^^ myocardiai biopsiea were taken during surgery 

i n  21 pa t i en t s  with Tetralogy. Specimens s tained with T r i c h m  
and Verhoff VonGieson were analyzed. Grade I: Endocardia1 fibro- 
e l a s t o s i s  with perivascular fibrous and collagen invasion. Grade 
11: Subendocardial collagen and f ib rob las t  i n v ~ i o n  with myocard- 
i a l  hypertrophy. Grade 111: Myocardial c e l l  disrupt ion plus i n t i -  
ma1 thickening of intramural coronary a r t e r i e s .  Quan t i t a t ive  ang- 
iographic RV function was correlated with RV myocardial h i s t o l o g p  

Grade I11 changes were found i n  o lder  age group which showed 
markedly depressed RV e jec t ion  fract ion.  Grade I and I1 changes 
characterized the  myocardium of pa t i en t s  below 2 yrs .  Between 2 
and 4 yrs. some pa t i en t s  showed Grade I and I 1  changes with wd- 
e r s t e l y  depressed RV functions. Of 10 pa t i en t s  with mild changes. 
6 showed RV e jec t ion  f rac t ion  i n  the  low normal range; 3 had e j -  
ect ion f rac t ion  below 0.55 and only 1 had RV e jec t ion  below 0.50. 
11 pa t i en t s  over 2 yrs .  showed Grade I11 changes and markedly de- 
pressed RV eject ion.  7 below 0.50. 

Summary: RV myocardial changes correlated with the  degree of RV 
function depression as  well  a s  the  p t s .  age. Grade I11 myocardial 
changes accompanied severe RV function depression i n  Tetralogy 
pts .  over 4 years of age; between 2 and 4 yrs .  soma pts .  with 
marked RV depression showed only Grade I and I1 changes and p t s .  
below 2 yrs .  showed only Grade I and I1 changes with milder RV 
function depression. This study lends support t o  ea r ly  corrective 
surgery f o r  Tetralogy before marked myocardial changes accompan- 
i e s  deter iorat ion of r igh t  hear t  function. 
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