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DOPPLER CHARACTERIZATION OF NORMAL PULMONARY ARTERY 
PA) VELOCITIES IN CHILDREN, John M. Eckerd, Allan t97 A. Courle, Gerald A. Serwer, m y  Medical 

Center. D e ~ t  of  Ped i a t r i c s .  Durham. N C  
Before continuous wave ~ o p p l e r ( C ~ ~ )  i s  useful f o r  evaluat ing 

abnormal PA ve loc i t y  pa t t e rn s ,  nl values of measured va r i ab l e s  
must be e s t ab l i shed .  The e f f e c t s  of f a c t o r s  such a s  age andhea r t  
rate(HR) upon such va r i ab l e s  must a l s o  be known. This s tudy des- 
c r i b e s  t he  range i n  nl ch i l d r en  f o r  peak velocity(PV), t ime from 
onse t  of e j e c t i o n  t o  peak velocity(TPV), peakmean velocity(PMNV), 
peak modal velocity(PMOV), peak median velocity(PMDV), and t h e  
e f f e c t s  of  both a e and HR upon them. 33 nl ch i l d r en  ages 1-18 
y r s  (mean 7.7 y r sg  with H R  51-145 (mean BB/min) comprised t h e  
s tudy group, CWD exams were performed with a 2,5 o r  5.0 MHzprobe 
posi t ioned a t  t h e  upper l e f t  s t e rna l  border t o  produce maximal 
s ignal  avoiding valve c l i cks .  Spect ra l  da ta  were co l l ec t ed  by an 
on l ine  computer with v e l o c i t i e s  ca l cu l a t ed  assuming a zero  angle 
of incidence, All above parameters and e j e c t i o n  time(ET) were 
measured v i a  computer, All v e l o c i t i e s  were age and H R  independ- 
ent .  Mean values + SD were: PV:1,02+,31 MIS; PMOV:.74+.22 MIS; 
PMNV: .46+.10 M/S;-PMDV: .48+.11 M/S.TPV and TPVIET were age in- 
d e p e d e n t a u t  var ied  i n v e r s a y  with H R ,  p<.01 with t he  l i n e a r  es- 
t imat ing equat ion f o r  TPV being TPV=182-0.79X HR. Predic ted  TPV 
(TPVN) was ca l cu l a t ed  from t h i s  equation and t h e  r a t i o  TPVITPVN, 
mean 1.00+.16(SD), was ca l cu l a t ed ,  I t  was age and HR independent 
p>,05. Use o f  t h i s  r a t i o  allows f o r  comparison of  p t s  with d i f -  
f e r i ng  HRs not  pos s ib l e  with TPV o r  TPV/ET. This r a t i o  and the se  
ve loc i t y  measurements permit cha rac t e r i za t i on  of nl PA flow and 
po t en t i a l  evaluat ion of  abnormal s t a t e s .  

- MYOCARDIAL ATP REPLETION WITH RIBOSE INFUSION. 
S t an l e  Einzi  John A. S t .  C r Richard Bianco OY8 JosephvSchnei:;r. El izabeth  L k n z .  John E. ~ o k e i ,  

Univ. of ~ i n z s o t a ,  Depts. of Surgery & P e d i a t r i c s ,  Minneapolis. 
Myocardial ATP l e v e l s  a r e  depressed following g loba l  ischemia 

(ISC) and r equ i r e  9-10 days f o r  recovery(REC). W e  have been in-  
v e s t i g a t i n g  t h e  r o l e  played by ATP precursor  l o s s  i n  prolonged 
REC. I n  previous s t u d i e s  adenine and ribose(R) enhanced ATP REC 
t o  86% by 24O a f t e r  I S C .  This  s tudy attempted t o  i d e n t i f y  t h e  
rate l i m i t i n g  s t e p  i n  ATP REC by providing R a lone .  Dogs on car- 
diopulmonary bypass(CPB) were subjected  t o  20' of normothermic 
ISC, weaned from CPB, and followed f o r  24O. Following I S C  and fo r  
24O, e i t h e r  R(80 mM) o r  normal saline(NS) was infused (1 mlfmin). 
LV b iops i e s  were analyzed f o r  adenine nucleot ide  content  ( t ab l e ) .  
Cardiac output(CO), LV and r e n a l  blood flows(BF) were measured 
( r ad ioac t ive  microspheres).  

Normal Saline(n=7) Ribose(n=lO) 
EC (meanfSE) ATP (jlmol/g) ATP(pmol/& EC 

Pre-ISC 5.06'0.20 0.88'0.01 5.14'0.20 0.84f0.01 
20' ISC 2.54'0.17 0.7220.02 2.41'0.25 0.66'0.03 
4Oaf I S C  2.33'0.21 0.75'0.02 3.3420.27* 0.7420.02 
240af ISC 2.5820.29 0.77'0.02 4.64'0.36* 0.81+0.01 
I n  both  groups, ATP f e l l  50% a t  20' I S C .  There was no ATP recov- 
e r y  by 240 i n  S dogs. I n  R dogs, however, ATP was 90% of con t ro l ,  
and t h e  energy charge (EC=ATP-I2&P/ATP+ADP+AMP) was 96% of con- 
t r o l .  LV and r e n a l  BF were s imi l a r  i n  NS and R does. CO. however. 

GATED MAGNETIC RESONANCE IMAGING OF THE IN VIVO 0100 HEART: DETERMINATION OF LEFT VENTRICULAR MASS IN 
DOGS. Michael Florent ine ,  Cynthia Grosskreutz,  Wei 

Chan , James Ehrhardt,  Val Dunn, David J .  Skorton, Melvin Marcus, 
Spon. by Edward B. ~ l a m e r s i t y  of  Iowa Hospi ta ls  and CV 7- 

Ct r ,  Depts. of Ped i a t r i c s ,  Radiology, and Medicine, Iowa Ci ty ,  IA 
Al t e r a t i ons  i n  l e f t  ven t r i cu l a r  (LV) mass cha rac t e r i ze  many 

congenital  and acquired ca rd i ac  d i s ea se s .  Gated magnetic reso- 
nance (MR) imaging i s  a nonionizing, tomographic technique which 
permits de l i nea t i on  of ca rd i ac  morphology without c o n t r a s t  
agents .  To t e s t  t he  accuracy of MR-derived LV mass determina- 
t i o n s ,  we imaged 10 anes thet ized c losed-ches t  dogs (median weight 
20.3 kg, range 9-23 kg) using a 0 .5  t e s l a ,  superconducting MR 
system with ECG gat ing.  Transaxial images were acquired a t  end- 
d i a s t o l e  using a spin  echo sequence with an echo time (TE) of 
e i t h e r  13 o r  20 msec. The hea r t  was imaged sequen t i a l l y  from 
apex t o  base using a s l i c e  th ickness  of 10 nun. Endocardia1 and 
ep i ca rd i a l  edges i n  each image were i d e n t i f i e d  using an opera tor-  
i n t e r a c t i v e  computer program, based upon a hal f -contour  de f in i -  
t i o n  of edge po in t s .  The su r f ace  a r ea  of each ca rd i ac  s l i c e  was 
determined by planimetry and, a f t e r  co r r ec t i ng  f o r  s p e c i f i c  gra- 
v i t y  (x  1 .05 ) ,  the  individual  s l i c e s  were summed providing calcu- 
l a t e d  LV mass. Post-mortem LV weights (median 83  gm, range 37.6- 
132.7 gm) were compared t o  ca l cu l a t ed  masses by l i n e a r  regress ion 
ana lys i s .  We found a c lo se  correspondence between MR-derived 
and ac tua l  LV mass ( r  = .95, MR mass =.97 t r u e  mass + 6.2 gm, 
SEE = 7.8 gm). Thus, gated magnetic resonance imaging i s  capable 
of  accu ra t e ly  determining i n  vivo LV mass. This noninvasive im- 
aging technique should be c l i n i c a l l y  appl icable  i n  a va r i e ty  of 
s e t t i n g s  i n  which a l t e r a t i o n s  of L V  mass occur.  

, , , DOPPLER ASSESSMENT OF MITRAL FLOW I N  HYPERTROPHIC 1 U 1 CARDIOMYOPATHY 
S Gidding, R Snider,  J Gretka, A Rocchini, Univ of 
Michigan, Ann Arbor, and Chi ldren 's  Mem Hosp, Chgo 

P o t e n t i a l  i nd i ce s  of l e f t  v e n t r i c u l a r  compliance 
were assessed by Doppler (DOP) measurement of blood 

: ikh flow v e l o c i t y  ac ros s  t he  m i t r a l  va lve .  W e  measured 
,,,, , time i n t e r v a l s  (OC time, OE t ime, 0 t o  p r e s su re  ha l f  

t ime) ,  E v e l o c i t y  (EV) , A v e l o c i t y  (AV) , EV/AV r a t i o  
(E/A), OC a r ea ,  and % of OC a r e a  dur ing t h e  f i r s t  113 (113 a r ea )  
and first 112 (112 area)  of d i a s t o l e  i n  7 normal ch i ld r en  (N) 
and 10 ch i ld r en  wi th  hyper t rophic  obs t ruc t i ve  cardiomyopathy 
(HOCM). D i a s t o l i c  dysfunct ion was documented i n  our p a t i e n t s  
with HOCM by the  presence of prolonged isovolumic r e l axa t ion  
time (3125 msec - N v s  56f7 msec - HOCM: D 0.05).  Comparisons . . 
between N and HOCM were made us ing both raw d a t a  and t i m e  i n t e r -  
v a l s  indexed f o r  h e a r t  r a t e .  Heart r a t e ,  OC time, and OC a r e a  
were similar i n  both groups. The 113 area and EV were s i g n i f i -  
c an t ly  lower i n  HOCM (6 0.05). I n  c o n t r a s t ,  comparison of OE 
time, AV, E/A and o the r  measurements d id  no t  demonstrate a 
s t a t i s t i c a l  d i f f e r ence  between groups (Table).  We conclude 
t h a t  diminished 113 a r ea  and EV r e f l e c t  diminished flow dur ing 
r ap id  f i l l i n g  phase of d i a s t o l e  and t h a t  113 a r ea  and EV may be 
more s e n s i t i v e  measurements of d i a s t o l i c  funct ion than o the r  
DOP ind i ce s  i n  ch i ld r en  with HOCM. - 

was increased i n  R dogs (204'16 v s  142t13 ml/min/kg, p<0.05). W e  113 area (2) 112 srea ( I )  EV (.la) AV (mls) ElA OE (msee) --- 
conclude: recovery of ATP fol lowing global  I S C  i s  acce l e r a t ed  by HOCM 46t3* 62t3 0.71t0.07t 0.51t0.03 1.43tO.18 9t0.6 

N 58t8 69fZ 0.91f0.04 0.50t0.03 1.87t0.15 10r0.5 
R ,  and R may be t h e  most e s s e n t i a l  ATP precursor .  (*p<O.Ol) wan * s.E.M., *P<O.OS 

EFFECTS CF CtRCNIC HPOXIA CN CARDIAC BECTRBHYSIaCGIW FUE- 099 TICN. Michael L. Epstein, Stephen P. Baker, Philip Posner, (Spa. 
by I. H. Gessner). University of Florida College of Medicine, 

Deot. of Pediatrics. Gainesville. Florida. 
'Because of mhythnias seen i i  chil6en with cyanotic congenital cardiac 

disease, w ccnpared electrophysiological (EP) function in m x i c a l l y  raised 
rabbits (N) with EP function in rabbits raised in an hmxic  enviromnt (H,an- 
bient pW60 tom). Twlve e k - o l d  rabbits (N,H) wre  anesthetized with pen- 
tobarbital sodium and alpha-chlcralose. Insllated stainless steel wires were 
sltured directly to the right atrium for pacing. W a c e  ECG and arterial blood 
pressure (EP) were recorded. An intra-cardiac electrogran was recorded fran a 
bipolar catheter inserted via the lef t  superior vena cava into the coronary s i -  
nus. Data are presented in milliseconds and are ccnpared as mm + standard 
error of the man. Significance was set at p<O.Ce. 

The control c ~ l e  length in H (3339.9) was significantly longer than in N 
(a31+16.2). Rqid atrial pacing rewlfed in a corrected pacemaker recovery tint? 
(CPm that was not significantly different be- the two groups. Sirgle 
p-ogramred extra stirmli wre  used to evaluate atrial and AV mdal effective 
(AER,AVEfP) and functional refractory periods (PFRP,AVNR). Statistically 
significant d i f f e r e ~ e s  wre  found in PFRP, AVKRP, and in PEW vkn results of 
N were cmared to H. AVER was not sianificantlv different. 

cardia: disease. 

N 

ESTIMATION OF SYSTOLIC PRESSURE DIFFERENCE IN AORTIC 102 AND PULMONARY STENOTIC LESIONS BY CONTINUOUS WAVE 
DOPPLER ECHOCARDIOGRAPHY Dharam Goel. Snravn Nmlr i .  - . .- , - - - -  ,- - ----, 

and Alan Waggoner(Sponsored by Jen Yih Chu), S t .  Louis Univers i ty  
School of Medicine. De~a r tmen t  of  P e d i a t r i c s .  S t .  Louis. MO. 

EP did not differ b e M  H and N pricr .a cr & r i g  the pacirg protocol. 
We conclude that, in this &l, chronic hypoxia &ring imturation alters 

control c ~ l e  length and influences cardia: EP functim. This infcrmaticn my 
be inportant in evaluating mhythnias in chil6en with cyanotic congenital 

. . 
Continuous wave Doppler (CWD) echo has become p rog re s s ive ly  

u s e f u l  i n  es t imat ing t h e  s y s t o l i c  p r e s su re  g rad i en t  (SPG) i n  
s t e n o t i c  l e s ions .  To determine t he  r e l i a b i l i t y  of  CWD i n  estima- 
t i n g  SPG, we evaluated  34 p a t i e n t s  ( p t s ) ,  16 with a o r t i c  (A) and 
19 wi th  pulmonary (P) s t e n o s i s  (S) by CWD and ca rd i ac  c a t h e t e r i -  
z a t i on  (CC). P t s  ages ranged 7-216 months (mean 69).  Al l  p t s  
had CC and CWD wi th in  24 hours.  CWD gradient  was es t imated from 
maximum v e l o c i t y  d i s t a l  t o  t h e  obs t ruc t i on  and CC g rad i en t  from 
p u l l  back pressure .  CC peak (Pk) SG ranged 5-110 mmHg, (mean 41). 
SPG es t imated by CWD ranged from 5-100 mmHg (mean 38). SPG mea- 
sured by CWD and CC showed good c o r r e l a t i o n  (R-0.88) i n  34 p t s .  
In our l a s t  17 p t s  r was 0.95 due t o  improved technique. The 
d i f f e r ence  between SPG by CWD and CC Pk SG va r i ed  from -42 t o  16, 
(mean -3.0).  CWD overestimated t h e  SPG i n  13/34 (3 > 6mmHg). 
CWD underestimated t h e  SPG i n  16/34 ( i n  only  5 was t h e  d i f f e r ence  
>10 mmHg). Presence o f  semilunar valve  i n su f f i c i ency  o r  aor to-  
pulmonary shunt d id  not  a f f e c t  CWD r e l i a b i l i t y .  Conclusion: CWD 
accu ra t e ly  a s se s se s  SPG i n  AS and PS. Discrepancies occur  be- 
tween t h e  2 methods, t h e  reasons f o r  which my be: CWD measures 
simultaneous SPG while CC measures Pk SG. Pk SG i n  CC decreases  
s l i g h t l y  with t h e  d i s t ance  between t h e  s i t e  of  measurement and 
the  s i t e  o f  obs t ruc t i on  due t o  Bernoul l i  e f f e c t .  Presence o f  a 
ca the t e r  through a narrow o r i f i c e  may overes t imate  Pk SG a t  CC, 
i n  severe  s t e n o s i s .  The equat ion used f o r  es t imat ing gradient  
by CWD is l e s s  accura te  f o r  mild s t e n o s i s .  
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