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S e r i a l  echocardiographic  (echo) eva lua t ion  of ca rd iac  perfor-  
mance i n  ch i ld ren  undergoing chronic  d i a l y s i s  is  c u r r e n t l y  not  
f e a s i b l e  due t o  s i g n i f i c a n t  d i a l y s i s  induced changes of h e a r t  
r a t e  (HR), preload and a f t e r l o a d  which a l t e r  s e l e c t e d  echo in- 
d i ces  i n  the  absence of t r u e  dysfunct ion.  To e l imina te  t h i s  
problem the e f f e c t  of the  independent v a r i a b l e s  h e a r t  r a t e  (HR), 
preload index ( P I )  ( represented by l e f t  v e n t r i c u l a r  end d i a s t o l i c  
dimension (LVED)/a matched c o n t r o l  LVED) and a f t e r l o a d  ( repre-  
sen ted  by a  s imultaneously recorded a o r t i c  d i a s t o l i c  pressure  
(DP)) upon p re -e j ec t ion  per iod (PEP), e j e c t i o n  time (ET), PEP/ET, 
shor t en ing  f r a c t i o n  (SF), mean c i r cumferen t i a l  f i b e r  shor t en ing  
(Vcf) ,  isovolumic con t rac t ion  time (ICT), maximum p o s t e r i o r  wa l l  
v e l o c i t y  (PWV) and ca rd iac  output  (CO) was evaluated on 92 echo- 
grams obtained from four  ch i ld ren  undergoing chronic  d i a l y s i s .  
Mult iple  l i n e a r  r eg ress ion  a n a l y s i s  of the  d a t a  was performed 
f o r  each p a t i e n t  and f o r  the  e n t i r e  group i n  o rde r  t o  express  
each echo index a s  a  funct ion of HR, DP, and P I .  Few s i g n i f i -  
can t  r eg ress ions  were obtained f o r  the  group as  a  whole but  were 
obtained (r>0.77,P<0.05) i n  a l l  i nd iv idua l s  f o r  ET, CO, and SVR; 
i n  th ree  f o r  Vcf and PEPIET; i n  one f o r  ICT and SF but  i n  none 
f o r  PEP. For each echo index except  CO, the independent va r i -  
ab le s  d i f f e r e d  among ch i ld ren .  We conclude t h a t  t hese  regres-  
s ions  should s i g n i f i c a n t l y  improve the  a b i l i t y  t o  i n t e r p r e t  se-  
l e c t e d  echo ind ices  i n  some p a t i e n t s  wi th  f requent  a l t e r a t i o n s  
of HR, p re load ,  and a f t e r l o a d .  
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DIALYSIS ENCEPHALOPATHY I N  A  NON-DIALYSED UREMIC BOY 
TREATED WITH ALUMINIUM ORALLY. 

B r a i n  a l u m i n i u m  c o n c e n t r a t i o n  h a s  b e e n  f o u n d  s i g n i -  
f i c a n t l y  h i g h e r  i n  p a t i e n t s  d y i n g  w i t h  d i a l y s i s  e n c e -  
p h a l o p a t h y  t h a n  i n  u r e m i c  p a t i e n t s  w i t h o u t  t h i s  s y n -  
d r o m e .  E n c e p h a l o p a t h y  c o m b i n e d  w i t h  h i g h  a l u m i n i u m  l e -  
v e l  i n  b r a i n  h a s  p r e v i o u s l y  b e e n  r e p o r t e d  o n l y  i n  h e m e  
d i a l y s e d  p a t i e n t s .  We r e p o r t  a c a s e  o f  h i g h  b r a i n  a l u -  
m i n i u m  c o n c e n t r a t i o n  i n  a u r e m i c  b o y  s h o w i n g  symptoms 
o f  s e v e r e  e n c e p h a l o p a t h y .  He was  n e v r r  d i a l y s e d  h u t  
o n l y  t r e a t e d  w i t h  a l u m i n i u m  h y d r o x i d e  o r a l l y .  A a l u a r t e  
r e p o r t e d  c o r r e s p o n d i n g  s y m ~ t o m s  i n  n o n - r l i a l y s e d  u r e m i c  
c h i l d r e n ,  b u t  b r a i n  a l u m i n i u m  c o n c e n t r a t i o n  w e r e  n o t  
r e p o r t e d .  H i s  p a t i e n t s  a s  w e l l  a s  o u r  h a d  v e r y  h i g h  
l e v e l s  o f  p a r a t h o r m o n e  w h i c h  may p l a y  a r o l e  i n  t h e  re- 
s o r p t i o n  a n d  d i s t r i b u t i o n  o f  a l u m i n i u m .  Alumin ium p r e -  
p a r a t i o n s  s h o u l d  b e  a v o i d e d  i n  c h i l d r e n  w i t h  r e n a l  f a i -  
l u r e .  
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H e i g h t ,  w e i g h t  a n d  b o n e  m a t u r a t i o n  i n  c h i l d r e n  w i t h  
c h r o n i c  r e n a l  f a i l u r e ( C R F ) h a v e  b e e n  w i d e l y  i n v e s t i g a -  
t e d ,  b u t  o t h e r  a n t h r o p o m e t r i c  m e a s u r e m e n t s  i n  t h e s e p -  
t i e n t s  a r e  almost e n t i r e l y  l a c k i n g .  C r o s s - s e c t i o n a l  
m e a s u r e m e n t s  or b o d y  h e i y h t  dncl w o i y h t ,  b o n e  d y e ,  p e l -  
c e n t  c o r t i c a l  area o f  t h e  2 n d  m e t a c a r p a l  b o n e ,  mid -a rm 
c i r c u m f e r e n c e  a n d  s k i n f o l d  t h i c k n e s s e s  w e r e  d o n e  i n  8 5  
c h i l d r e n  t r e a t e d  b y  RDT i n  8  p e d i a t r i c  c e n t r e s  i n  Eu- 
r o p e .  B i o c h e m i c a l  e x a m i n a t i o n  i n c l u d e d  s e r u m  a l b u m i n ,  
p r e a l b u m i n ,  a n d  t r a n s f e r r i n  a s  i n d i c e s  o f  b o d y  p r o t e i n  
m a s s ( B P M ) .  N u t r i t i o n a l  i n t a k e ( N 1 )  w a s  c a l c u l a t e d  f r o m  
d i e t a r y  r e c o r d s .  BPM a n d  NI d i d  n o t  c o r r e l a t e  w i t h  
h e i g h t ,  b u t  c o r r e l a t e d  w i t h  w e i g h t ( p < 0 . 0 5 ) ,  T h e r e  w a s  
n o  c o r r e l a t i o n  o f  N I  w i t h  s k i n f o l d  t h i c k n e s s e s ,  m u s c l e  
area a n d  f a t  a r e a  a t  t h e  mid-a rm.  F a t  m a s s  w a s  m o r e r e -  
d u c e d  t h a n  m u s c l e  m a s s .  T h e  d a t a  c o n f i r m s  t h a t ,  a l -  
t h o u g h  a  s a t i s f a c t o r y  n u t r i t i o n a l  s t a t u s  i s  r e q u i r e d  
f o r  a l l o w i n g  c h i l d r e n  w i t h  CRF t o  g r o w ,  f u r t h e r  f a c -  
t o r s  are i n v o l v e d  i n  t h e  p a t h o g e n e s i s  o f  g r o w t h  r e t a r -  
d a t i o n  o n  RDT. 
* S u p p o r t e d  b y  a n  EDTA-Travenol  g r a n t  t o  t h e  s e n i o r  

a u t h o r .  

Ten c h i l d r e n  aqed from 2 y e a r s  6 ~ o n t h s  t o  twe lve  
y e a r s  were d i a l y s e d  1 2  months on RP ( a c r y l o n i -  
t r i l e  membrane) w i t h  a c l o s e d  c i r c u t t .  
During e a c h  d i a l y s i s  s e s s i o n  w e i g h t ,  u l t r a f i l t r a -  
t i o n , b l o o d  p r e s s u r e ,  u r e a  c l e a r a n c e ,  c r e a t i n i n e  
c l e a r s n c e ,  plasma l e v e l s  o f  phosphorus  3nd u r i c  
a c i d  were c l o s e l y  moni to red .  
C n r d i o v a s c u l ? r  f u n c t i o n ,  p h o s p h o c n l c i c  b a l d n c e .  
h e m a t o c r i t ,  hemoglobin l e v e l s ,  WBC, p l a t e l e t s ,  
h e p a t i c  f u n c t i o n  and n u t r i t i o n e l  s t a t u s  were 
c h ~ c k e d  e v e r y  month. 
Our r e s u l t s  show i t  i s  p o s s i b l e :  
1. t o  r e d u c r  s i g n i f i c a n t l y  t h e  d u r a t i o n  o f  

d i a l y s i s  s e s s i o n  ( f rom 6 t o  9  h o u r s  p e r  week) .  
2 .  t o  i n c r e a s e  c o n s i d e r a b l y  u l t r a f i l t r a t i o n  

i n  c a s e s  of  s e v e r e  h y p e r t e n s i o n .  
3. t o  a m e l i o r a t e  g r o w t h  r a t e  i n  50 % o f  t h e  

c h i l d r e n .  
No med ica l  c o m p l i c a t i o n  was obse rved  and c l i n i c a l  
s t a t u s  of  c h i l d r e n  i s  v e r y  s a t i s f a c t o r y : o u t s i d e  
d i a l y s i s  s e s s i o n s  c h l l d r e n  l e a d  a normal l i f e  
and f o l l o w  normal ly  t h e  c u r s u s  a t  s choo l .  

ACID-BASE CHANGES AND ACETATE METABOLISM DURING 
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and Weiner, M.w., U n i v e r s i t y  o f  C a l i f o r n i a  a t  San Franc isco and 
S tan fo rd  U n i v e r s i t y ,  Pa lo  A l t o ,  C a l i f o r n i a ,  U.S.A. 

To eva lua te  t he  acid-base s t a t u s  and plasma a c e t a t e  l e v e l s  of 
c h i l d r e n  undergoing hemodia lys is ,  we s t u d i e d  8  c h i l d r e n  d u r i n g  11 
hemodia lys is  sess ions.  Dur ing d i a l y s i s ,  t h e  b lood b i ca rbona te  
f e l l  (20.5t0.7 t o  19.6'0.8 mEq/L), t he  pCO f e l l  (33.4'0.8 t o  
27.5'1.4 mm Hg), and t h e  pH r o s e  (7.4210.0f t o  7.48'0.02). Du r i ng  
t h e  hour a f t e r  d i a l y s i s  t h e  b i ca rbona te  r o s e  t o  normal,  23.4'9.7 
mEq/L, t h e  pCO rose  t o  32.8t0.8 nun Hg, and t h e  pH remained 
unchanged. ~ h g  h a l f - 1  i f e  o f  plasma ace ta te ,  measured a f t e r  d i a l -  
y s i s ,  was 8.7'0.9 minutes .  Dur ing 5  h i g h  e f f i c i e n c y "  d i a l y s i s  
sess ions (urea clearance>3.0 ml /min /kg)  b l ood  b i ca rbona te  f e l l  
3.2 mEq/L, pCO f e l l  8.7 mm Hg, and plasma a c e t a t e  r o s e  t o  7 .51  
mM/L, whereas $ u r i n g  6 " r o u t i n e  e f f i c i e n c y "  d i a l y s i s  sess ions 
(urea c l ea rance  1.5 - 3.0 ml/min/kg) b i ca rbona te  rose  1 .0  mEq/L, 
pCO2 f e l l  3.7 mm Hg, and a c e t a t e  rose  t o  3.52 mM/L. A t  one hour 
a f t e r  t h e  end o f  d i a l y s i s  b l ood  b icarbonate ,  pCO , and plasma 
a c e t a t e  concen t ra t i ons  were s i m i l a r  i n  t h e  two g6oups. C l i n i c a l  
problems occur red more f r e q u e n t l y  i n  t h e  h i g h  e f f i c i e n c y  group 
d u r i n g  d i a l y s i s  b u t  t h e  d i f f e r e n c e  was n o t  s i g n f f i c a n t .  The da ta  
i n d i c a t e  t h a t  1) d i a l y s i s  w i t h  ace ta te  b u f f e r  e f f e c t i v e l y  c o r r e c t s  
p r e - d i a l y s i s  me tabo l i c  a c i d o s i s ,  2)  a l t hough  c h i l d r e n  have a  h i g h  
r a t e  o f  ace ta te  metabol ism, d u r i n g  h i g h  e f f i c i e n c y  d i a l y s i s  t h i s  
r a t e  i s  exceeded by t he  i n f l u x  o f  ace ta te ,  and ac id-base abnor- 
m a l i t i e s  occur .  These abno rma l i t i es  a r e  t r a n s i e n t  b u t  may cause 
c l i n i c a l  problems. 
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HOPITAL ENF 
S ince  1969 to 1.2.1980, we accepted 10 c h i l d r e n  weighing 6  to 

10 kg (aged 1  1/2 to 3 y e a r s ) ,  f o r  an haerrodialysis  program. Re- 
n a l  hypoplasia  wi th  u r i n a r y  t r a c t  abnormal i t i e s  was the mst can- 
m n  cause  (6/10). I n i t i a l  blood access was an a r t e r iovenous  shun t  
i n s e r t e d  on b r a c h i a l  v e s s e l s  i n  the 2 f i r s t c a s e s  (1969-1970) then  
an a r t e r iovenous  (A/V) f i s t u l a  i n  a l l  other p a t i e n t s  a f t e rwards  : 
d i r e c t  WV f i s t u l a  on  b rach ia l  artery (6  cases) or r a d i a l  a r t e r y  
(one 9-kg-by) ,  and t e f l o n  g r a f t  on  b r a c h i a l  artery (one 8-kg- 
c h i l d ) .  During the course o f  t r ea tmen t ,  9  c h i l d r e n  had 12 f i s t u -  
l a s  (man s u n r i v a l  o f  these f i s t u l a s  11 m n t h s ,  range 1  to 32 
m n t h s ) .  A  s i n g l e  need le  system was r o u t i n e l y  used in o n l y  one a- 
se. D i f f e r e n t  m u l t i l a y e r s  d i a l y s e r s  (0,24 to 0,54 m2) were used f o r  
a  total o f  6  to 16 hours  a  week, i n  2  or 3 s e s s i o n s ,  according to 
weight, and d i a l y s e r s '  p e r f o m c e s .  D ia lyses  were g e n e r a l l y  w e l l  
t o l e r a t e d  i n  c h i l d r e n  ove r  7 kg b u t  needed permment m n i t o r i n g  
o f  weight in  6.kg ch i ld ren .  Canp l i ca t ions ,  except  izhrakosis o f  
blood access (2/2 shun t s ,  5/12 f i s t u l a s )  were u n c m n .  N o  car- 
d i a c  f a i l u r e  was observed. One c h i l d  d i e d  £ran anaphy lac t i c  shock; 
2  were s u c c e s s f u l l y  t r ansp lan ted  a f t e r  18 and 30 m n t h s  o f  h a m -  
d i a l y s i s ,  and 8 are still haemdia lyzed  f o r  r e s p e c t i v e l y  : 2, 10, 
10, 16, 19, 32 m n t h s  and 10 1/2 yea r s .  Ch i ld ren ' s  psychological  
acceptance was good and t h e i r  mtal d e v e l o p n t  seaned normal. 
Height g a i n  dur ing  d i a l y s i s  t r ea tmen t  was v a r i a b l e  b u t  always pre- 
s e n t .  Iong term haamxi ia lys i s  is t h u s  p o s s i b l e  even i n  ve ry  s n a l l  
ch i ld ren .  
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