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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 c 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 mnttlg, t h e  an ima ls  'were rtandomly g i v e n  e i t h e r  21% 0 o r  100% 0 
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 day: t h e  bra in;  
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  ma t te r /Cor tex  Cerebel lum Hippocampus CA1 
- Number Dehree Number Deqree Number Deqree 

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 10.7) 7 1 .3  (1 .1 )  4 0.8 ( 1 . 1 1  
The CAI damage was m a i n l y  anox i c ,  i n  t h e  w h i t e  m a t t e r / c o r t e x  i t  
c o n s i s t e d  m o s 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  
damaqe was a m i x t u r e .  There were no s t a t i s t i c a l l v  s i q n i f i c a n t  
d i f f e r e n c e s  between t h e  groups.  We conclude t h a t  reoxygen& ion  w i t h  
room a i r  g i v e s  no more b r a i n  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=11) f o r  20 min 
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 .  

H v ~ o x e m i  a Reoxvoenat inn . -2.. 

B e f G b  End o f  5 min 15 min 30 min 60 min 180 min 
k%-i 52(6 )  2 0 ( s y s t )  61(13)  60(12)  49( 7)  42( 5) 40( 8 )  

2 51 (71  2OLsvst)  63110) 58(11)  48(101 42( 6 )  40( 5)  
BE 1 2 ( 4 )  -29 (  51 -311 5)  -28(  5 )  -241 51 -171 7 )  -31  4 )  ~, . ,  > ,  

2 2 i 3 i  - 2 7 i  4') - 3 1 i  5 i  - 2 8 i  4 i  -221 41 -15 (  41 - 2 (  3 1  
HX 1 31(6)  165(40) 152(38) 136(38) 125(41) 98(47) 45(25)  
JjtM) 2 28tB)  140(46J 131(42) 118(36)  105(43)  79(38)  41 (151  
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 .  
Conc lus ion :  21% 3, i s  as e f f i c i e n t  as 100% 0, f o r  n o r m a l i z i n g  ABP, 
BE and HX a f t e r  seve re  neona ta l  hypoxemia i n  p i g s .  

B ILATERAI ,  P N E U M O T H O R A X  (PTX) RESULTS I N  
INCREASED L E V E L S  O F  PURINE MFI 'ABO! !TES I N  
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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Hypoxatllhine (HX), xrnllhi~le (X) and uric acid (U) levcls were measured hy IiI'LC technique 
in P. CSF and VH obwincd from piglels during 4 ltwrs of cxperimeslal PTX (Ref I.). 6 bl~;m~ 
olrraled artimals served as contmls w. Tile clinical and labonlory pxanlclcrs wele in 

HCO;=lO.5i0.9 mMxL1, pCO1=73f8 mmHg. p6,=29+3 mmHg. venous p~=i.93+0.04. CSF 
pIi=7.13f0.M). alter sampling of P and CSF. Le  piglets wcre resusciwwd and a recovery period 
wcm allowed to lhcln. P ald CSFmples werealsocollwcd in 0.,120. atld?40. rnlnulcs: wllile 
V11 in 240. nlinules of the cxperimenls. HX reached its nl3xim;ll conccitlratlon i i t  P in the 
cr~ltcol plrax (53.8i7.8 pMxL1 vs. the initial 18.8i3.6 pMxL1, p<0.001). whllc in CSF i t  
occwred o~l ly  111 the early reoxygennlion pcrinl (120. min; 43.6i9.6 pMxL-' vs. the i~l i l ial 
17.1i2.2 pMxL1, p<0.01). X levels io P and CSF, and U concentrations in P incrcaxd grddually 
in lhe course of PTX indicating a cmtlinouos fornulion of [hex ~nelalwlites. lhcre were 
elevslioos i t t  llte co~~cenualions of purine melabol~lcs in VH compand with the Cmap IIHX 
levels welc 74.4i22.4 pMxL' vs. 48.2f 18.9 pMxL1 (N.S.). X levels 57.4f17.9 pMxL1 vs. 
21.4i8.6 pMxL1 (N.S.) and U levels 150.M39.9 pMxL' vs. 55.6f11.3 pMxL.' (p<0.01). 
res1xc11vcly.l In co~tclustos, elevaled levels of purine n~elabolilcs Ihrougt~ lltc na~tt:tval I T X  
iod~calr~~g illcreased lissue danmagcs due lo Ihe formalion of free radicals during lx~sllry~wxic- 
reoxygen~lioll period Oicl 2.). (Al l  valucs are meaniSEM.) 
Refs: I.TemcsvL~ Pet :d, Neurusci Lell 1990,113:163; 2.SaugswdOD. Pcd1.11r Rrs 1088;23:143. 

RELATION BETWEEN CEREDRAI. I IAEMODYNAMICS AND 
OUTCOME I N  B IRTH ASPIIYXIATED NEWI iORN INFANTS 
STUDIED B Y  NEAR INFRARED SPECTROSCOI'Y (NIRS). 
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'fhc purposc of lhis sludy was LO measure cerebral blood now (CBF), cerebral blood 
volume (CBV) and its response lo cltlu~gcs in  anerid carbon dioxide lensioii (CDVK) 
by NIRS tn 21 lenn newborn i l i h t s  who had sulTcred birUt asphyxia. A l l  had clinical 
and biochenlical (basc deficit 2 15 mmoljl) evidence of asphyx~:~ and wcrc sludicd 
during Ihc fin1 24 hours. I l igl i l  o f  lllc 21 inhnls died and ncurndcvclopment:~l 
cxminal io~t  i n  survivorj ;II one year o f  agc showed that 7 had m;ijor ncurnlogical 
impaimlcnls: tlrc remaining 6 inPm1s were normal or had minor impatrmcnls. Results 
(meal + SEM) wcre as Ibllows: 

Dc3d - Major Imp. h l in  Irnp/Norm 
CDF (1111.100g'.min') 51.7+IX.4 n=3 26.227.5 11=3 17.5+5.3 n=2 
CBV (n~l.IWg-') 6.5k1.2 n-7 4.520.9 n=7 39fl.9 n=4 
CBVR (m1.1CUgl.kPa '1 0.129.05 n=8 0.12+0.05 n=7 0.10fl.06 n=6 

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

EARLY PROGNOSIS OF POST-ASPHYXIAL ENCEPHALOPATHY I N  
TERM NEONATES: A CHALLENGE TO NEONATOLOGlSTS 
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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 ~ o n  

makes d i f f i c u l t  t h e  c l i n l c a l  e v a l u ~ 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 full tern^ 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 roenccpha 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 e b r a l  p a l s y ,  s e i z u r e s ) .  D i f f u s e  U> 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  Abnonildl EEG 
S e n s i t i v i t y  91 % 86 ;k 9 5 ';: 

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 outcolne. The reasons f o r  t h e  d i f f e r e n c i e s  i n  s p e c ~ f i c i t ~ e s  
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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f u l l - t e ~ l t t  b i t b ~ e s  were i ~ ~ c l u d c d .  IIMPAO SPECT were pe r to reed  i n  :! 
tlctln.lles ~c : ;pec l l v t ! l y  a t  1 and 10 hours a f t e r  t he  a! ; [ l l~yx i .~ l  evc l t t  
.tnd rcpe. l tcd 24  I lourn a l t e r .  111 t h e  10 ren~a~n t l r r : ;  lIMl'~\o SI'I.(:'l' 
were i t l i t i a t ( ! d  w i l l ~ i t r  I t o  4 cl,~ys f o l l o w i n y  t h e  d:;pl~)\ i . t l  a3vell t .  
TcI'O?, I'cPCO:!, StdOZ, pH v;~lue!;, llleatl a r t e r l a l  b lood  II~~:;:;III~, 
b luot l  q l ucooc l e v c l s ,  pu l sed  D l ~ p l l l c r  r e c o r d i n g s  o l  I M I O ~ I V  
c e r e b r a l  a r t e r y  dlld u l l r a s o u ~ ~ i l  scans were a v a i l ~ b l e  a1 111t. II~(II~N!II~ 

o f  t l te  SI'ECI' proc(!dures. I n  d c u l e  p l l ase  o f  b r , ~ i n  d!;a~y&~!! I I  - 10 
Iro~tr!;) ( 2  cd!;e!;), IIMPAO SPECT dentonst r d t e d  r e d u t i i o r l  of rerl i b n a l  
C c E l i F a l  b lood  1 low (rCIIF) 111 t h e  cerchrum and c e r e h e l l r ~ s ~  wtlol c,is 
bra111 stern and basd l  q a n y l i d  were pe r fused  and CBF 
v e l o c i t i e s  were s i g l t i f i c a n t l y  reduced. X t l l e  subacula f i t . 1 ~ ( ; . ( 1 !  
96 l ~ o u r s ) ,  6 neonates demonstratt.d h i g h  CBF v e l o c i t ~ s ~ a ~ a d  h~?jl~ 
rCBF on IIMI'AO SPECT ( two  o f  t l~ent  b r l o n y i ~ ~ g  t o  t l te  t l r s t  (II<III[I) 
w t t h  t o t a l  vas (1 -pa ra l y : ;~~ .  111 olle r d s e ,  h l q l l  rCHF wcr r  I ~ o t e d  111 
p d r a s d y i t l . r l  dre~lr;.  'Tl~i:; i r t f a l l t  de~t~on: ; t rd led c r r e l r a l  
pardsdy l t t d l  le!;iotls on st,tqllet i c  resooal t re  Ilnaglrltj ; wlti~t.i~a:; I llr 
4 r e n i , ~ ~ r ~ d e r : ~  d i e d .  Tllc 6 o l l r e r  neondter; showed I I ~  J~J~I<JI.II~,I~ILI~~ 
on rCBF n e i t l t 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  Itorl t ldl 
; i t  6 ntonllts o f  aye.  'TI~cse r e s u l t s  111dicate t h a t  9911iTc IIMI'AO bra111 
SPECT s l~ows .I p o t e l ~ t i a l  c l i ~ n c a l  v a l u e  i ?  e v a l u a t i n g  [ ] e r l r ~ ~ l t . t l  
i t : ;p l ly~ id.  I t  d ~ < ~ l t t ~ ~ t ~ l l t l i  r e l i ~ b l y  changes I n  rCDF and d ~ ~ s ~ o r t ! , l t a t e s  
two d i : ; t i l ~ c t  tt.,ttures f o l l o w i n y  r e r e b r d l  . t ! i l~ t~yxtd I.E:;[I(~(.~ i v ( , l y  
IIYP(I CIII~ h v ~ ~ c r < ~ t ~ ~ ~ b r d l  p e r f  us1011 a s s o ~ i ~ ~ l e d  w ~ t l l  b.t(l OLI~L.OII~~. 
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