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p revious  s t u d i e s  i n  a d u l t s  have shown t h a t  C02 i s  a major f a c  
t o r  i n  c e r e b r a l  blood flow regu la t ion .  The p re sen t  s tudy inves-  
t i g a t e s  t h e  e f f e c t  of hype rven t i l a t i on  on ce reb ra l  and o the r  or- 
gans blood flow i n  8 newborn lambs 15 days o ld .  Following 
chronic  ca the t e r i za t ion ,b lood  gases ,  Hct, Hb, pH, l a c t a t e s ,  pyru- 
v a t e s ,  and r eg iona l  blood flows us ing the  microsphere technique 
were obta ined p r i o r  t o  and fol lowing hype rven t i l a t i on .  Mean v a l  
ues f o r  blood flow + SD i n  ml/min/lOOg t i s s u e  a t  a base l ine  
PaC02 of 36 d g  and a f t e r  hype rven t i l a t i on  t o  20 and 12 d g  r e  
s p e c t i v e l y  were: b r a i n  - from 118 + 14 t o  83 + 10 t o  59 2 17 (p 
< 0.05) ;  ad rena l  - from 418 60 t o  365 + 45 t o  303 + 40 (p < 
3.05) ;  kidney - from 458 + 49 t o  408 + 31 (p < 0.05) t o  201 + 42 
(p < 0 .01 ) ;  hea r t  - from 111 + 32 t o  88 2 21 t o  59 + 15 (NS). 
Cardiac output  d id  not s i g n i f i c a n t l y  change from a mean value  + 
SD i n  mlfminlkg of 197 + 39 t o  161 + 33 t o  108 2 24 a t  20 and 12 
nmHg r e s p e c t i v e l y .  There was no change i n  whole blood bu f fe r  
base wi th  a c u t e  changes i n  PaC02. This da t a  demonstrates t h a t  
t y p e r v e n t i l a t i o n  reduced organ blood flow independent of ca rd i ac  
3utput .  Cerebral  blood flow i n  t h e  newborn lambs as i n  t h e  a- 
3 u l t s  seems s e n s i t i v e  t o  changes i n  PaC02 wi th  the  r educ t ion  be- 
ing most marked (50% from base l ine  va lue )  a t  a PaCO2 of 12 d g .  
Chese d a t a  a l s o  suggest  t h a t  a s i m i l a r  mechanism may be respon- 
s i b l e  f o r  t he  r educ t ion  i n  r e n a l  and ad rena l  blood flows. 
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Nine c h i l d r e n  ages 2-15 years  have undergone m i t r a l  va l ve  
replacement w i t h  Hancock po rc ine  h e t e r o g r a f t  va lves a t  S tan fo rd  
H o s p i t a l .  S i x  p a t i e n t s  had i s o l a t e d  m i t r a l  va l ve  abno rma l i t i es  
( congen i t a l  o r  rheumat ic )  w h i l e  3  had complex congen i t a l  hea r t  
disease. A l l  had severe m i t r a l  i n s u f f i c i e n c y  and 5  had hea r t  
f a i l u r e .  Porc ine m i t r a l  va l ve  s i zes  u t i l i z e d  ranged from 
19-31 mn. There were no s u r g i c a l  deaths, and a l l  p a t i e n t s  were 
markedly improved on d ischarge.  Postoperat ive  f o l l ow-up  has 
been 1-5.5 years  (mean 3.7 years) .  None o f  t h e  c h i l d r e n  has had 
b a c t e r i a l  endoca rd i t i s ,  and none has had thromboembolic compl ica 
t i o n s  desp i t e  no l o n g  term an t i coagu la t i on .  Seven o f  t h e  9 
p a t i e n t s  have remained asymptomatic. The o t h e r  2 have requ i red  
v a l v e  r e - r e p l a m e n t  3.6 and 4.8 years  p o s t o p e r a t i v e l y  because o f  
severe f i b r o - c a l c i f i c  o b s t r u c t i o n  b u t  a re  now asymptomatic 2 and 
5  months l a t e r .  I n  marked con t ras t ,  o n l y  2 o f  453 S tan fo rd  
a d u l t  p a t i e n t s  developed o b s t r u c t i o n  o f  h e t e r o g r a f t  m i t r a l  
va lves which r e q u i r e d  re-replacement.  A t  Stanford ,  t h e  Hancock 
va l ve  remains t h e  p r e f e r r e d  va l ve  f o r  m i t r a l  replacement i n  
c h i l d r e n  because i t, a )  can be p e r f o m d  w i t h  low r i s k ,  b )  
p rov ides  good f u n c t i o n a l  improvement, and c )  o r d i n a r i l y  r equ i res  
no l o n g  term an t i coagu la t i on .  Stenos is  o f  t he  po rc ine  hetero-  
g r a f t  does occur  and deserves p a r t i c u l a r  a t t e n t i o n  because i t  
may be a  more f r equen t  comp l i ca t i on  i n  c h i l d r e n  than i n  a d u l t s .  
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The response of t h e  i n t e r v e n t r i c u l a r  septum(1VS) and t h e  l e f t  
ventr icular(LV) p o s t e r i o r  wall(PW) t o  LV volume over load was 
evaluated by echocardiography i n  22 p a t i e n t s ( p t s . )  w i th  
v e n t r i c u l a r  s ep ta1  d e f e c t  (Qp:Qs)2:1)(Group A) and 8 p t s .  w i th  
i s o l a t e d  m i t r a l  regurgitation(LA/AO> 1.5:1)(Group 8 ) .  Both 
groups were compared t o  47 normals ranging i n  age from one 
month t o  16 years(Group C). Excursions(E) of IVS and PW were 
measured a s  t h e  v e r t i c a l  l eng tk  of maximal p o s t e r i o r  motion of 
IVS and maixnal a n t e r i o r  motion of PW a t  t h e  l e v e l  of p o s t e r i o r  
m i t r a l  va lve ,  r e s p e c t i v e l y .  Following parameters were c a l c u l a t e d  
: ( l ) S e p t a l  f r a c t i o n a l  shortening(SFS)=IVSE/LV end-d ia s to l io  
dimension(Dd), (2 )Pos t e r io r  w a l l  f r a c t i o n a l  shortening(PFS)= 
PWE/Dd and (3)Rat io  of SFS t o  PFS. 

SFS PFS SFSfPFS 
A *.24? .03 *.25'.03 *.95C .1 
B * . 2 2 t  .02 " .20+.03 *1.1 5 . 3  
C .16+ .02 .30 * .03 .5 5 .l 

*p<0.001 compared t o  group C 
These d a t a  show t h a t  PW normally i s  t h e  major dynamic 

component of LV con t r ac t ion .  With LV volume over load IVS becomes 
hyperdynamic and accounts  f o r  t h e  apparent  i nc rease  i n  t h e  
c o n t r a c t i l i t y  of LV even wi th  t h e  presence of a hypodynamic 
p V  p o s t e r i o r  wa l l .  

and concurrent  36 normal newborns (N) was undertaken. There were 
no s i g n i f i c a n t  d i f f e r e n c e s  i n  mean 5 . E .  b i r t h  w t .  o r  g e s t .  age 
of t he  I D M  (359%125g, 3 6 . e 1 . 6  wk) compared t o  N (3383+899g, 39. 
653.7wk). There were 1 7  Class  A, 13 i n s u l i n  dependent IDM. Res- 
p i r a t o r y  d i s t r e s s  (RDS) was seen i n  %hypoglycemia (H) i n  and 
polycythemia (P) i n  9 I D M .  Echos (85) were done a t  24-72 h r  and 
o r  5-7 d. Findings a t  24-72 h r .  a r e  l i s t e d :  
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C a r d i a c  s i z e  a n d  func t ion  w e r e  e v a l u a t e d  i n  47 c l in i ca l ly -we l l  
non-hyper t ransfused ch i ld ren  wi th  SS, a g e  0. 6 t o  19 yea r s ,  u s i n g  
echocardiography.  S t eady- s t a t e  hemoglobin  ranged from 5. 5 t o  
10. 0 gm%; i n  29, ,7 gm% (gp A) and  i n  16, <7 gm% (gp 8).  Age- 
matched normal ch i ld ren  (48 Blacks ,  52  Whi t e s )  were  con t ro l s  (N). 
Echo pa rame te r s  i nc luded :  RVdimension (RVD), LAdimension (LAD), 
LV d imens ion  (LVD), LV wa l l  t h i c k n e s s  (W), LV m a s s  (M), c a r d i a c  
ou tpu t  (Q), a n d  LV func t ion  pa rame te r s  i nc lud ing  c i r cumfe ren t i a l  
f i be r  sho r t en ing  ve loc i ty  (VCF) a n d  LV p r e - e j e c t i o d e j e c t i o n  t ime 
r a t io  (PEP/ET). The In of BSA w a s  plot ted  a g a i n s t  In  e c h o  para-  
me te r s  e x c e p t  i n  VCF where  In  hear t  r a t e  w a s  used .  Data  w e r e  
e x p r e s s e d  i n  pe rcen t  of p red ic t ed  normal. Inc reased  v a l u e s  (>2 SD 
from N mean)  w e r e  obse rved  for RVD (in 22%). LAD ( in  54%), LVD 
( in  52%), W (in 28%), M (in 61%), Q (in 50%). VCF ( in  7%) a n d  
PEP/ET ( in  34%). Group t - t e s t s  v s  N showed  s ign i f i can t  d i f f e rences  
(p<O. 001) e x c e p t  for  VCF. Gp B had g rea t e r  LVD, M,  and  LAD t h a n  
3 p  A (p<O.01 t o  <0.05). The d e g r e e  o f  abnormal i ty  d id  not  c o r r e l a t e  
wi th  a g e .  Ch i ld ren  wi th  SS have  c a r d i a c  volume ove r load  a n d  a 
-ompensated high-output s t a t e .  The abnormal  LV wa l l  and  PEP/ET 
s e e n  i n  c e r t a i n  pa t i en t s  may s u g g e s t  s econda ry  myocardia l  d i s e a s e .  
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Se r i a l  echoca rd iog raphy  w a s  u s e d  t o  a s s e s s  c a r d i a c  s i z e  a n d  
func t ion  of 5 ch i ld ren  (0. 9 t o  16 yea r s )  o n  hype r t r ans fus ion  thera-  
py (HT) for  c l i n i c a l  problems r e l a t ed  t o  SS. Sa t i s f ac to ry  H T s t a t u s ,  
de f ined  a s  t o t a l  Hb l e v e l s  mainta ined a t  2 1 0  gm% a n d  Hb-S a t  
<lo%, w a s  a c h i e v e d  wi th  w a s h e d  packed  RBC t r ans fus ion  e v e r y  
2-3 weeks .  Iron s t a t u s  w a s  monitored. Echo measu remen t s  of LV 
d imens ion  (LVD), LA d imens ion  (LAD), LV wa l l  t h i c k n e s s  (W), LV 
m a s s  (M), c a r d i a c  ou tpu t  (Q), PEP/ET ra t io  and  c i r cumfe ren t i a l  
f i be r  sho r t en ing  ve loc i ty  (VCF) w e r e  ob ta ined  e v e r y  2-4 months  
dur ing HT. These  were  compared t o  t h o s e  of 100 normal ch i ld ren  
(48 Blacks ,  52  Whi t e s ) .  C l i n i c a l  improvement  w a s  dramat ic .  In 
o n e  c h i l d  ( age  1 yr), t h e  e c h o  da t a  remained normal before  a n d  
dur ing HT. The v a l u e s  i n  t h e  o the r  4, e x p r e s s e d  a s  % of predic t -  
e d  normal,  before  (C) a n d  dur ing HT for 8-10 mos  a r e  a s  fol lows:  

Hb LVD LAD 0 M VC F 
Z/HT 6. 3/10. 2 130%/110 148%/116 218%/127 182%/124 99%/110 
: - tes t  p<0. 001 ~ 1 0 . 0 5  p<0. 0 1  p<0. 01 p=ns p=ns 
The improved c l i n i c a l  s t a t u s  dur ing HT is accompan ied  by  diminu- 
:ion of c a r d i a c  s i z e  a n d  of t h e  high-output s t a t e .  T h e s e  c h a n g e s  
n a y  r e v e r s e  a f t e r  HT is d i scon t inued .  
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