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Echocardiography i s  a va luab le  t o o l  f o r  t h e  d i agnos i s  and 
management of ca rd i ac  problems i n  ch i ld ren .  This  technique 
pe rmi t s  accu ra t e  and reproducible  measurements of t he  va r ious  
c a v i t y  s i z e s ,  g r e a t  v e s s e l  dimensions, wa l l  th icknesses ,  
s e p t a l  t h i ckness ,  and va lve  motion. 

L i t t l e  informat ion has  been published concerning normal 
va lues  f o r  ch i ld ren .  This  is  a p a r t i c u l a r l y  important 
problem s i n c e  these  va lues  and ranges  of values  change wi th  
each increment i n  physical  s i z e .  

We performed echocardiograms on 120 we l l  ch i ld ren  of vary- 
ing sizes-.  These d a t a  were combined wi th  s imi l a r  measurements 
done a t  t h e  Univers i ty  of Indiana,  and growth curves  were 
const ructed f o r  the  va r ious  measurements which were compared 
t o  body su r f ace  a rea .  The r e s u l t i n g  curves  permit r ap id  
comparative a n a l y s i s  of echocardiograms of ch i ld ren  wi th  
ca rd i ac  d i sease .  Addi t ional ly ,  t h e  r a t e  of growth of va r ious  
po r t ions  of t h e  h e a r t  is f u r t h e r  e s t ab l i shed .  

CHANGES IN THE QT INDEX WITH SLEEP I N  YOUNG MAMMALS. 
P.L.Ferrer and N.S.Talner, Univ. of Miami Sch. of Med. and 
Yale Univ. Sch. of Med.,Dept. of Ped. ( 1 n t r o . b ~  W.W.Cleveland) 

Sudden death  has  been repor ted i n  syndromes with prolonga- 
t i o n  of t h e  QT index (QTc). Sudden death  syndrome i n  infancy 
(SIDS) occurs  most f r equen t ly  dur ing s l eep .  Two unreported 
observat ions  by Talner  and Campbell of "near-miss" SIDS showed 
prolongat ion of t h e  s leeping QTc. This  s tudy was designed t o  
determine v a r i a t i o n s  of QTc with  s l eep  and i t s  r e l a t i o n s h i p  
wi th  age i n  young mammals. 

Fo r ty  experiments were performed i n  hea l thy  young p i g l e t s  
ranging between 1 t o  77 days of age. ECG recordings  were 
obta ined dur ing awake and a r t i f i c i a l l y  induced s l e e p  wi th  
pen toba rb i t a l .  QTc was ca l cu la t ed  from measurements of QT 
i n t e r v a l s  co r r ec t ed  f o r  h e a r t  r a t e .  Resu l t s  showed s l eep ing  
QTc of 335 f 27 msec a s  compared wi th  waking QTc of 303 f 26 
msec. Average inc rease  i n  QTc dur ing s l eep  of 32 msec ( p <  
0.001) p e r s i s t e d  f o r  t h e  f i r s t  f i v e  weeks of age f o r  t h i s  
species: 

Sleeping and waking ECG were a l s o  obta ined i n  21 bab ie s  
ranging between 1 t o  12 months of age. Sleeping QTc of 404 .? 
23 msec were obta ined a s  compared wi th  waking QTc of 388 5 17 
msec (Average inc rease  of 1 6  msec, p <  0.005). 

Prolongat ion of t h e  QTc during s l e e p  seems t o  b e  a normal 
e l ec t rophys io log ic  phenomenon i n  i n f a n t s  of t h i s  age. Whether 
prolongat ion of t h e  QTc, by inc reas ing  t h e  v u l n e r a b i l i t y  of 
t h e  v e n t r i c l e s  t o  p o t e n t i a l l y  l e t h a l  ar rhythmias ,  may predis-  
pose t o  SIDS remains specu la t ive .  

ALTERED VENTRICULAR FUNCTlON DURING SEPTAL AND RIGHT 
VENTRICULAR ISCHEMIA IN ANESTHETIZED DOGS. David E. Fixler. 
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75235 

The purpose of this study was to determine the effect of right and septal 
coronary arterial ligation on ventricular function. Regional myocardial flow 
was measured using 9 micron radioactive microspheres. Following septal 
coronary ligation septal flow decreased 45.6% from control; following right 
coronary arterial ligation right ventricular free wall flow fell 41.2% indicating 
nearly equivalent degrees of ischemia were produced. Although ventricular 
systolic pressures and stroke volumes remained stable during septal and right 
coronary arterial ligations, right ventricular function was significantly depressed 
as evidenced by ,a fall in right ventricular peak dP/dt by 19% and 14% 
respectively, and a significant (P < 0.05) shift in the Frank-Starling function 
curve to the right. Septal coronary arterial ligation did not cause a significant 
shift in the left ventricular function curves. Following selective ligation, 
elevation of aortic pressure significantly increased coronary flow to the septum 
but failed to increase flow to the right or left ventricular free walls. The fact 
that left coronary arterial flow failed to increase with greater left ventricular 
pressure loads indicates loss of coronary autoregulation. This suggests that 
acute ischemia in one region may result in significant coronary vasoconstriction 
in a nonischemic region. The acute changes in right ventricular function 
demonstrate that contraction of the ventricular septum contributes more to 
right ventricular than left ventricular performance. 

REDUCED LEFT VOLTAGE I N  THE VECTORCARDIOGRAM AS A N  INDICATOR 
OF COR PULMONALE I N  CYSTIC FIBROSIS. 
Rodney S. Fowler, Henr i e t t a  Rappaport, Kathrine Cunningham, 
Douglas N.  C roz ie r ,  and Henry Levison. Univers i ty  of Toronto, 
Facul ty  of Medicine. The Hosp i t a l  fo r  Sick Chi ldren,  Dept. 
of P a e d i a t r i c s ,  Toronto. 

Recognition of r i g h t  v e n t r i c u l a r  hypertrophy i n  c y s t i c  
f i b r o s i s  has been d i f f i c u l t .  74 cases  of c y s t i c  f i b r o s i s  
were s tudied wi th  a r t e r i a l i z e d  f inge r  p r i ck  blood f o r  p02, a 
s e r i e s  of s t a t i c  and dynamic pulmonary func t ion  t e s t s  and 
vectorcardiograms (Frank lead) and or thogonal  X,Y,Z a l l  done 
the  same day. Group I: normal p02 f o r  age (N=31). 
Group 11: pop l e s s  than two s tandard dev ia t ions  f o r  age 
(N=43). There was no s i g n i f i c a n t  c o r r e l a t i o n  between the  
S wave i n  t he  X lead or t he  maximum vo l t age  t o  t h e  r i g h t  i n  
f r o n t a l  or h o r i z o n t a l  loops ( s igns  of r i g h t  v e n t r i c u l a r  
hypertrophy) and the  p02 or s e l ec t ed  r e s p i r a t o r y  func t ion  
t e s t s  i n  e i t h e r  group. We were su rp r i sed  t o  f i n d  t h a t  t he re  
was a s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  i n  group I1 of (1)  R 
i n  lead X(Rx) with p02 ( r= .38 ) ,  FEV1.0 ( r=.44)  MBC ( r= .39 ) ,  
(2) f r o n t a l  plane maximum l e f t  vo l t age  (FMLV) with  p02 ( r= .  40) 
FEV1.O (r=.37)  MBC ( r = . 3 6 ) ,  (3) T i n  t h e  X lead (Tx) wi th  p02 
( r=.37)  and MBC ( r =  .47) . 
Conclusions: As the  r e s p i r a t o r y  func t ion  t e s t s  worsen or 
t h e  p02 lessens  t h e  vo l t age  over t he  l e f t  v e n t r i c l e  g e t s  l e s s .  
These simple hand measurements of l e f t  vo l t age  (Rx, FMLV, and 
Tx) can be used t o  fol low p a t i e n t s  wi th  c y s t i c  f i b r o s i s  t o  
d e t e c t  t he  development of cor pulmonale. 

THE EFFECT OF HEPARIN ON POST CATHETERIZATION ARTERIAL THROM- 
BOSIS IN CHILDREN. Michael D. Freed, Amnon Rosenthal,  and John 
F. Keane,Harvard Med. Sch., Chi ldren 's  Hosp. Med. C t r . ,  Dept. 
of Card., Boston, Mass. 

A r t e r i a l  thrombosis i s  a common and se r ious  complication of 
percutaneous ca rd i ac  c a t h e t e r i z a t i o n  (cath)  i n  ch i ld ren .  A 
double bl ind s tudy was the re fo re  designed t o  t e s t  the  value  of 
hepar in  administered dur ing ca th  i n  reducing t h i s  complication. 
One hundred and s ixty-one unselected ch i ld ren  > 1 year  of age 
were s tudied.  P r i o r  t o  ca th  the  pu l se  amplitude was measured 
i n  both  l egs  us ing a pu l se  volume recorder ,  a q u a n t i t a t i v e  os- 
c i l l ome te r ,  (Surgery 72:873, 1972). Immediately a f t e r  a r t e r i a l  
canula t ion hepar in  (H) lmg/kg o r  a placebo (P) were adminis- 
t e r ed .  On the  morning fol lowing ca th  the pu l se  amplitude i n  
both l egs  was remeasured and a pulse  volume index (PVI) calcu- 
l a t e d  us ing the  non-cath l e g  a s  a con t ro l .  P a t i e n t s  i n  whom 
the ca th  l e g  was cold wi th  poor c a p i l l a r y  f i l l i n g  and absent  
a r t e r i a l  pulses  4 hours a f t e r  ca th  were begun on systemic He- 
pa r in i za t ion  (SH). I f  no improvement occurred wi th in  48 hours 
embolectomy (E) was performed. 

Only 2/78 ch i ld ren  i n  the  H group had a PVI of < 50% com- 
pared t o  10183 i n  the  P group ( p a . 0 5 ) .  SH was required i n  
15/83 ch i ld ren  i n  t he  P group and 3/78 i n  the  H group ( p a . 0 1 ) .  
Embolectomy was performed i n  7/83 ch i ld ren  i n  t he  P group and 
none of 78 i n  the  H group ( ~ 4 . 0 3 ) .  

We conclude t h a t  H administered dur ing percutaneous c a t h  
i s  e f f e c t i v e  i n  prevent ing a r t e r i a l  thrombosis i n  ch i ld ren .  

P r e f e r e n t i a l  Shunting of Venous Return From Normally 
Connected Lef t  Pulmonary Veins i n  Secundum A t r i a l  Sep ta l  
Defect. R.M. Freedom, R.E. Hawker, L.J. Krovetz, The Johns 
Hopkins Hospi ta l ,  Department of P e d i a t r i c s ,  Baltimore. 

D i s t inc t ive  p a t t e r n s  of l e f t - t o - r i g h t  shunt ing o f  pulmon- 
a ry  venous r e t u r n  (PVR) have previously  been demonstrated by 
i n d i c a t o r  d i l u t i o n  techniques i n  secundum (ASD 2) ,  p r i m  ASD, 
s inus  venosus de fec t s  and i n  p a r t i a l  anomalous pulmonaryvencus 
connection. We in t end  t o  document a most unusual and paradox- 
i c a l  hemodynamic f ind ing  i n  ASD 2: P r e f e r e n t i a l  shunt ing of 
venous r e t u r n  from normally connected left pulmonary veins. 
80 p a t i e n t s  wi th  ASD 2 underwent ca rd i ac  c a t h e t e r i z a t i o n  from 
1971 t o  1973. I n  32 o f  these ,  dye curves  were recorded 
following i n j e c t i o n  of indocyanine green through an  end-hole 
c a t h e t e r  i n t o  both  d i s t a l  r i g h t  and l e f t  pulmonary a r t e r i e s ,  
wi th  sampling i n  a pe r iphe ra l  a r t e r y .  I n  21 o f  these  32 (65%) 
the re  was t h e  usua l  predominant shunt ing of t he  r i g h t  WR; i n  
f i v e  (16%) shunt ing from both  s i d e s  was equal ;  i n  s i x  (19%) 
predominant shunt ing from t h e  left WR was shown. I n  these  
s i x ,  t h e  pulmonary t o  systemic flow r a t i o  was between 1.7 and 
2.4 and t h e  d e f e c t s  a t  surgery ranged from 1.5 t o  2.5 cm i n  
diameter.  Pulmonary ar ter iograms and in t r a -ope ra t ive  v i s u a l -  
i z a t i o n  confirmed normal pulmonary venous connections i n  these 
s ix .  Although t h i s  p a t t e r n  of shunt ing i s  s t rong ly  suggest ive  
of an a s soc ia t ed  anomalously connected l e f t  pulmonary vein ,  
paradoxical ly  t h i s  phenomenon is  a l s o  c o n s i s t e n t  w i th  an  un- 
complicated ASD 2. A p r e c i s e  hemodynamic exp lana t ion  is  not  
r e a d i l y  apparent.  
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