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To e v a l u a t e  t h e  e f f e c t  o f  r e s u s c i t a t i o n  on b r a i n  damage hypoxemia 
(Pa0 2 .3 -4 .3  kPa) was induced i n  17 newborn p i g s  ( 2 - 5  days) b y  
v e n t : l a t i o n  w i t h  8% 0 i n  N,. When s y s t o l i c  b lood  p ressu re  reached 
20 mnltlg, t h e  an ima ls  $ere randomly g i v e n  e i t h e r  21% 0, o r  100% 00, 
f o r  20 m in  f o l l o w e d  by 21% i n  b o t h  groups.  A f t e r  4 days t h e  b r a i n s  
were p e r f u s i o n - f i x e d  i n  deep anes thes ia .  B l i n d e d  p a t h o l o g i c a l  
examina t i on  assessed t h e  damage on a 0 t o  3 s c a l e .  C o n t r o l s  (n=5) 
sl~owed no damage. Number o f  an imals w i t h  damage and t h e  mean (SO) 
degree o f  damage ( i n c l u d i n g  undamaged animals)  a re  g i v e n .  

Wh i te  m a t t e r / C o r t e x  Cerebel lum Hippocampus CAI 
- Number ~ e h r e e  Number Deqree Number Oeqree 

21% 0, (n-8)  8 1.9 (0 .8 )  6 1.0 (0.8)  2 0.8 (1.4) 
100% 0 n=9 9 1.8 0.7 7 1 .3  1.1 4 0.8 1 . 1  
The cA? (dam:ge was nlainl: a n i x i c ,  i n  t h e  wki  t e )  m a t t e r / c o r t ~ x  itl 
c o n s i s t e d  m o 3 t l y  o f  sma l l  i n f a r c t i o n s ,  w h i l e  i n  t h e  ce rebe l l um t h e  
damage was a m i x t u r e .  There were no s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e s  between t h e  qroups.  We conclude t h a t  reoxygena t ion  w i t h  
room a i r  g i v e s  no more 6 r a i b  damage than  w i t h  100 % oxygen. 

HYPOXEMIA AND REOXYGENATION WITH 21% OR 100% 0 IN  
NEWBORN PIGS. CHANGES IN ARTERIAL BLOOD PRESSURE ( A ~ P ) ,  
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Reoxygenat ion a f t e r  p e r i n a t a l  asphyx ia  may induce  i n j u r y  th rough  
oxygen f r e e  r a d i c a l s .  To t e s t  i f  room a i r  i s  as e f f e c t i v e  as 100% 
0, i n  r e s u s c i t a t i o n ,  hypoxemia (Pa0 2.3-4.3 kPa) was induced i n  20 
newborn p i g s  ( 2 - 5  days )  b y  v e n t i f a t i o n  w i t h  8% 0, i n  N,. When 
s y s t o l i c  ABP reached 20 mmHg, t h e  animals were randomly g i v e n  
e i t h e r  21% 0. (g roup  1, n=9)  o r  100% 0, ( g r . 2 ,  n = l l )  f o r  20 m in  
f o l l o w e d  by !I% i n  b o t h  groups.  Mean d u r a t i o n  o f  hypoxemia was 93 
and 99 min.  Mean (SD) va lues  a r e  shown. C o n t r o l s  (n=5)  were s t a b l e .  

BE and HX a f t e r  seve re  neona ta l  hypoxemia i n  p i g s  

B I L A T E R A L  P N E U M O T H O R A X  (PTX) RESULTS IN 
INCREASED L E V E L S  O F  PURINE MFI 'ABOI  ITES IN 
P L A S M A  (P). CEREBRO-SPINAL F L U I D  (CSF) A N D  V I T -  55 R L O U S  H U M O R  (VH) O F  N E W B O R N  PIGLETS 
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Hypoxalllhine (HX), xmllhine (X) and uric acid (U) levels were measured hy IiI'LC technique 
in P. CSF and VH obwincd from piglcls during 4 hwrs of cxperimeslal PTX (Ref I.). 6 bh;m1 
olrralul animals servcd as contn~ls w. Tile clinical and labonlory pxaniclcrs wele in 
normal nnge during the experimcnls. In Grour, (n=IO). 5933.9 nlin altcr Ihc ltlducllon of 
PTX. in lltc critical phax (MABP=17.9*0.4 mmHg. HR=54.lf 1.6 min'.merial pIi=6.95*0.05. 
HCO;=lO.St0.9 mMxL1, pCO2=73f8 mmHg. pO,=29+3 mmHg. venous pH=6.93+0.04. CSF 
pll=7.13tU.W). alter sampling of P and CSF. Le  piglcls wcre resusciwwd and a recovery period 
wcm allowul lo them. P ald CSFmplcs werealsocolleccd in 0.,120. and240. rnlnulcs: wllile 
V11 in 240. niinules o i  the cxperimenls. HX reached ils nl3xim;ll conccnlratlon ill P in the 
cr~ltcol plraw: (53.8*7.8 pMxL1 vs. the initial 18.8i3.6 pMxL1, p<O.M)I). whlle in CSF il 
occurred only 111 the early reoxygennlion perinl (120. min; 43.6f9.6 pMxL.' vs. the inilial 
17.1f2.2 pMsL1, p<0.01). X levels in P and CSF, and U concentrallons in P increaxd grddually 
in lhe course of PTX indicating a cm~linouos fornulion of thew: ~nelalwlilcs. lhcre were 
elevslioos ill l l~e  concenwalions o i  purine metabol~lcs in VH compand wilh the Cmap II IX 
levels welt 74.4i22.4 pMxL' vs. 48.2i 18.9 pMxL1 (N.S.). X levels 57.4i17.Y pMxL" vs. 
21.4t8.6 pMxL1 (N.S.) and U levels 150.M39.9 pMxL' vs. 55.6f11.3 pMxL1 (p<0.01). 
rcs1xcllvcly.l In co~~clus~os, elcvaled levels of purine nletabolilcs Lrougl~ lhc na)n:lval H X  
indtcalrng increased tissue danm;~gcs due lo LC formalion of iree radicals during ~x)sllry~wxic- . .  . 
reur)gen.da.m ~ ~ . r ~ ( h l  (Kc1 2.). (All \JIUC.\ ue IIICJIIIS~~I ) 
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'fhe purposc of h i s  sludy was Lo mcaurc cercbral blood now (CBF), cercbral blood 
volume (CBV) and its response lo cbu~gcs in  anerid carbun dioxide lcnsio~i (CDVK) 
by NIRS In 21 lcnn newborn i n h l s  who had sulTcrcd b id1 asphyxia. A l l  had clinical 
and biochenlical (base deficit 2 15 mmoVI) evidence of asphyx~:~ and wcrc studied 
during Ihc f in1 24 hours. I l ighl o f  lllc 21 inhnls died and ~surndcvclopmentnl 
cxminalion i n  survivorj ;II one year o f  agc showed thal 7 had maior ncurnlogical 
in~paimlcnls; llrc remaining 6 i n t m ~ s  were normal or had minor impa~rmcnls. ~ e s u l l s  
(meal + SEM) wcrc as Ibllows: 

Dc3d - Maior Imp. h l in  IrnpINorm 
CDF (1111.100g'.min') 51.7+IX.4 n=3 26.227.5 11=3 17.5+5.3 n=2 
CBV (n11.1OQg-') 6.521.2 n-7 4.5fl.9 n=7 3.9fl.9 n=4 
CBVR (m1.1CUgl.kPa I) 0.12+0.05 n=8 0.12+0.05 n=7 0.10fl.06 n=6 

V:llues for CBF and CHV wcre signilicanlly higher lharl ~~reviously dclincd nonnal 
values and for CBVR lower. The cxtcnl of the abnormalities was rcl:~lcd 10 tile 
scvcrily ol' advcrjc oulconlc (ANOVA p<O.OS). 

EARLY PROGNOSIS OF POST-ASPHYXIAL ENCEPHALOPATHY I N  
TERM NEONATES: A CHALLENGE TO NEONATOLOGISTS 
C l a i r e - L i s e  Fawer, P ie r re -Andre  Despland, Andr6 Calame- 
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Nowadays, I n t e n s i v e  Care i n c l u d i n g  h y p e r v e n t i l a t i o n  

makes d i f f i c u l t  t h e  c l i n i c a l  e v a l u c t i o n  o f  asphyx ia ted  tern]  neo- 
na tes .  I n  o r d e r  t o  p r e c i s e  t h e  e a r l y  p rognos is  o f  p e r i n a t a l  asphy- 
x i a ,  35 f u l l t e r n ]  neonates w i t h  moderate o r  severe p o s t - a s p l ~ y x i a l  
encephalopathy ( S a r n a t )  were s t u d i e d  by means o f  u l t rasonography  
(US), Doppler  and e lec t roencepha lopa thy  (LEG) .  18 i n f a n t s  d i e d  
and t h e  17 s u r v i v o r s  were p r o s p e c t i v e l y  fo l l owed-up .  4 developed 
a ma jo r  handicap ( c e r c b r a l  p a l s y ,  s e i z u r e s ) .  D i f f u s e  U5 echoden- 
s i t i e s ,  Res is tance  Index  < 0.55, i s o e l e c t r i c ,  low v o l t a g e  o r  paro-  
x y s t i c  EtG's  were cons ide red  as abnormal parameters i n  d e t e r l l ~ i n g  
adverse outcome (dea th  o r  seve re  hand icap ) .  

D i f f u s e  e c h o d e n s i t i e s  Abnormal R I  Abnornldl EEG 
S e n s i t i v i t y  91 % 86 ;k 95 ,,, 

S p e c i f i c i t y  85 % 54  % 54 '. 
Pos.Pred.Value 91 % 76 % 76 % 
The h i g h  s e n s i t i v i t i e s  a l l o w  t h e  c l i n i c i a n  t o  have a h i g h  degree 
o f  con f i dence  i n  s e q u e n t i a l  US, Dopp le r  and EEG's i n  p r e d i c t i n g  
bad outcome. The reasons f o r  t h e  d i f f e r e n c i e s  i n  specificities 
and p o s i t i v e  p r e d i c t i v e  va lues  w i l l  be d i scussed .  
(FNSRS no 32-25474.88). 
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T l ~ l s  s t u d  has $ e s i  ned t o  r a t e  t l ~ e  c l i n l c ; ~ !  v,rlllc 01 
99mTc HMI'XO b r a i n  P?'KC'P 111 pc r i na t . r l  a s p t i y x ~ ~ .  I ?  

fu l l - t e1111  b;tbies were i ~ ~ c l u d c d .  IIMPAO SPECT were pe r to reed  i n  :! 
11con.lles rc:;pectlvt! ly a t  1 and 10 hours a f t e r  t he  ac ; [ i l ~yx i .~ l  c v c ~ ~ t  
,~nd rcpe. l tcd 24  I lourn a l t e r .  l o  t h e  10 rce~alnt l r r : ;  IIMI'cA~ 51'1.(:'1' 
were i ~ l i t i a t ( ! d  w i t l ~ i l r  I t o  4 ddys f o l l o w i n y  t h e  d : ; l ) l~ ) \ i . t l  a3vell t .  
Tct'O?, I'cPCO:!, StdOZ, pH v;llue!;, ~u~eatl arterial b lood  II~~:;::III~, 
b luot l  q 1 ucooc l e v c l s ,  pu l sed  D r ~ p l ~ l c r  r e c o r d i n g s  o l  1~ t10d Iv  
c e r e b r a l  a r t e r y  d ~ l d  u l l r a s o u ~ l ( l  scans were a v a l l ~ b l e  a1 111t. II~O!IN!II~ 
o f  t l ~ e  SI'ECI' proc<!dures. I n  d c u l e  p l l ase  o f  b r ~ i i n  ~ ! I ~ I Y Q ! !  I I  - 10 
g o ~ ! i !  ( 2  case!;), IIMPAO SPECT dentonstrdted r e d u t i i o n  of ~.erlXn:l 
c e r e b r a l  b lood  1 low (rCIIF) ,ill t h e  cercbrum and cerebel l r ls l  whol c,ls 
bra111 sterr! and basd l  q a n y l ~ d  were pe r fused  and CBF 
v e l o c i t i e s  were s i y l l i f i c a n t l y  reduced. X t l ~ e  subacuta f i1.12(;.(1! 
96 l ~ o u r s ) ,  6 neonates demonstratt,d h i g h  CBF v e l o c i t F s - 2 n d  h l q l  
rCBF on IIMI'AO SPECT ( two  o f  tilent b r l o n y i o g  t o  t h e  t l r s t  (11011[1) 
w t t h  t o t a l  v a s o - p a r a l y : ; ~ ~  III o l ~ e  r d s e ,  h ~ q l i  rCHF wcr r  ~ ~ o t e d  111 
pd r ' asdy i t l . i l  dre.1:;. Tlli:; i r i f a l l t  deslon:;trdled c r r e b r a l  
p a r d s d y l t t d l  Ic!;lons on ~ u d q n e t i c  resonance l rnaq~r lq  ; w11c1.c.d:; t hc  
4 ren i ,~~ r~der r ;  d l e d .  TIE 6 o l l r e r  neondtes showed I I ~  ~ L i r l c ~ ~ ' n t , ~ l ~ L ~ e s  
~ I I  rCBF n e i t l ~ e r  or1 CBF v e l o c i t i e s ,  and were n e o r o l o q i c d l l y  I lorl l ldl 
; i t  6 nlonllhs o f  aye.  'TI~ese r e s u l t s  111dicate t h a t  9911iTc IIMI'AO bra111 
SPECT sllows .I p o t e l ~ t i a l  c l i l n c a l  v a l u e  i ?  e v a l u a t i n g  [ ~ e r l l ~ ~ l t . l l  
i ~ : ; p l ~ y ~ i d .  I t  d ~ r l ~ ~ l ~ t ~ ~ l t l i  r e l i a 4 l y  changes I n  rCDF and d ~ 3 ~ ~ ~ o r ~ ! . l ~ a t e s  
two d i : ; t i ~ ~ c t  t t . ,~ tures f o l l o w ~ n y  r e r e b r d l  .~ r ; j ) hyx~d  I.E:;II(~(,I i v ( , I y  
I g f i m ~ d  h y ~ ) e r ~ ~ t ~ t e h r d l  p e r f  u s l m ~  a s s o c i d l e d  w l t l l  h.t(l OII~L.OII~~. 
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