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NEUROLOGICAL ABNORMALITIES IN VERY PRETERM AIID VERY LOW BIRTHWEIGHT 
CHILDRE14 AT 5 YEARS OF AGE ASSOCIATIONS WlTH OTHER PCOBLEMS 
lAan~n3 I I .  Ens.Dokkum'. Anneke M. Schreudor. Sylvia Voon, nonald Brand. S Paul~ne 
Vcrloove-Vanhorck, Jan H Ruys. 
'Inslr1u:e lor Dcal Ch~ldren 'EHalha", Vooburg. tho Nothorlands. 

From a natlonal yearcohon (1903) ol 1330 l~voborn V PI ( 4 2  w) andor VLBW (<I500 g) 
lnlanls 96G (72%) wore al~vo a1 5 yoars ol ago Slandardlzod ncurodovoloprncnlal and 
sensory assossmcnls woro podormcd In 927 ch~ldren (96%) durlno homovtslts by 3 
paod~alrc~ans Tlio lrnpacl ol an lmpalrmcnt In any assessod area for llie luncllonlng ol tlie 
cllltd was orprossod In lerms ol dlSab1111~0S as advised by the WHO 
Only 5% (ha11 01 Itlo lolal Clorobral) P(a1s.y) ct~~ldron) are nwlor dlsdblucl (D CP) all CP 
ch~ldron nnro Illan tiall 01 M(lnor) N(curologlca1) D(yslunc(lon) chtldron bul only 16% ot 
nourobrJlcolly normal cllbldron t i ~ v o  a oross molor rolardalbn Tho rnJ/orliy ot D CP s Is 
~u l t l d~sab lod ,  compared to one lhlrd ol nonDCP and MND chlldrcn and 15% ot 
ncurolog~cally normal ch~ldren Allliougl~ molor d~sab~ l~ l~cs  are rclal~vcly rare, assoc~alod 
lrnpalrmenls In olher areas onen cause d~sab~l~lms 

Neurolog~cal Gross motor Assoc13Iod 

n 1%) n (row %) n (row%) 
Normal 630 (70) 9'3 (16) 92 (15) 
MND I76 (20) !01 (57) 55 (31) 
l ion-D-CP 43 (5) 43 (100) I4  (33) 
D-CP 40 (51 40 (100) 33 (69) 
Tolal 897" (100) 291 (32) I94 (72) 

" major congenit31 anornal~cs and ~ncornplclc ncurodcvcloprncnlal asscssrnenl excluded 

G I 1 1  gar~pliosidc g i v c l ~  : ~ l l c r  I ~ y p o ~ i : ~ - l c l ~ n c r ~ ~ i a  111nrl;cdly pro lcc ls  l l i c  fcI:iI 
sllccp b r a i n  fro111 s ~ ~ b s c q u c ~ ~ t  i l i jurics. 
WKill Ton, CE WtlBmu. CE MnNord, om1 PD Clzrrkr,o~,o. Eemrrclt CmirrJrr D~,<lrqvrlt~,~rdI hlnl~o,~r 
a d  Btolo#y, Unrvemry of Aucklad, Ntw 2ahml  

The purpose o f  this study was to determine wl ic t l~cr  G h l l  given to tlic fetus 
afier a l ivwxic-iscl iaemic eoisode can orotcct tlic f c t l l  brain acainst s~~bscuuc~ i t  

~ , r -  ~ 

illsults. Cllronically i~ is t ru~i icntcd near-tcr111 fetal shccp wcrc subjcclcd to llircc 10- 
lliinulc cl,isodcs o f  reversible cerebral isch;lc~liia, repeated a l  I Ilolir nlinrt. SIX uc rc  
given 30 mglLg o f  G h l l  througli the u~i ib i l ica l  vciti at tlic cnd o f  tlic lirst iscl i :~c~ri i ;~ 
Cur [lie next 2 Iroi~rs followed by a conti~iuous i ~ ~ f ~ l s i c r n  oC 30 1ng1Lgl~l.iy obcr 60 
hours after ischaclnia: these were co~ilparcd w i l h  7 vchicle-lrcntcd conlrols. ' l ' l~c 
tirne course o f  elec~rocorticographic (ECoG) activity and cylotoxic ocdc~ila wil l i in 
tlic parasngiltal cortex wcre deler~ i~ incd will1 rai l-t i l i ie spcctr;~l nnnlys~s :lnd 
c o n t i n ~ o i ~ s  i~iipcdnnce nieasurc~iicnts rcspcctively. G h l l  1111lirovc(l rccovcry o f  
I1rIIii;Iry oede~nn ;111d tn;lrkcdly rcd~lccd Iiihtolog~c d;i~liagc (11 < 0.001) ~ i . i r t ~ c i ~ t . ~ r l y  
i n  l l ic striatuln, Iiippocarnpus and corlcx. A t  72 hours alter iscl~;tc~ni:i. ECoC 
. ~ c ~ r v ~ t y  lind rcu~r l icd to norlli;il 111 the Ghl l - t rc :~ lcd grot111 but w.~s ~ I I I I  i l c l~~csscd  
(11<0.001) 111 Ihc co~i t ro l  group. 'l'l~cac rchl~lts showed tli.~t ( ih l  l Irc.llillclil 1n111.1lcd 
i ~ n ~ i ~ c d i a t c l y  ;~f lcr  :i tmr i s i c~~ t  I1y1)oxic-ibcl~ac~ii~c ci~isodc s l . ~ l ~ ~ l ~ s c d  rnc1ii1~1.111c 
futiclion n ~ i t l  tnarkcdly i~ i iprovct l  ncurolinl oit lco~nc fo l l o i r i ~ ig  s ~ ~ b s c q ~ ~ c n t  i l isi~l lh 
suggesting its polcnlinl t l icrnpci~l ic value ill s i lu :~ l io~ i \  o f  rslic;ilctl I i )por~: i - i \c l i : ic~~~i ; i  
i n  l l lc pcrlnnt:~l ~ icr iod.  

Olij'r.li\u: Lacuc acid accumulalii~n ur glucose deplelioo ni:~y cunrr~hule 10 the dov~lul~111~111 
of cortical inhrction after cerehral iscl~.~erni.i. The ail11 of lliis study \$.I\ 10 dr.ler~ni:~c 111~  

changes o f  cxtr:lcellul:rr glucose :~nd Idet.lle levels u~lliill 1Ile lp.lrllh.lg~ll.tl ~0111.h I~ l l t lNI l lg  
30-minute ( i f  cerehral ischaelnia. 
Sludy Design: Eight chruriically ~ n s t r u ~ ~ i c n t d  nc.ir-lcr111 fe1.11 sheep (1 1')-133 d.1~5) wcre 
studied, hl~crodialysis pruhcs were i l~~planicd in lhc par~sagilldl corler. 'The re l .111~~ 
recuveries fur lactale and glucurc wrrc ? S i b %  2nd ??*3'5 ~C\I>EI.~I\C~Y. 
Eleclrocorlicographic (ECoG) activity arid cytoluxio ocde~ria were ~ne;~sured hy c < ~ ~ i t ~ ~ i u ~ ~ u s  
spectral analysis and impedance techniques respectively. 
Heults: Drain Iacute levels i~icrewcd 3-fold (0.36*0.07 ti1 I .08*0.19 11lhl. l l<0.05) i1o111 
I J h  preceding h e  onset of ECuG epilcl~lifurln activity and secondary cylcrloxic ~~edeold (8- 
3Gh). Thc niaxi~num lactale cancenlratii~n was 5.8 ~ n h l  during 8-16h. Glucl~be levelr rose 
2-fuld (0.10k0.02 to O.22f 0.03 ~ l i h l ,  p<0.05) l'n1111 8-6411. 
Conrlurion: These resulis suggcsl a ~iiel:~liolic di~lurhanec during the postischde~nic pli.~\e. 
However, the maximul~~ lacl;~le conccn~r ;~~i i~n W:IS less i1i:rn tlre thrcsh<~ld t l i a ~ i ~ g l ~ ~  ILI cduse 
infarcli<in (20 mM). Cluc(rsc deplrlion does not occur during die onset o f  epileplifi~rnl 
activity and srcundary cyiuloxic oedema. Thus, tissue availdhlltly of glucuse rnd 
accuniulaliun of lactate are prohahly not 111;ljur pathogenetic t;lct<irs dur~rig the dcvclup~~ie~ll  
c,f [?.iras>gill.al cc,riic.~l inl'.trc~ic,u .!liar l ~ y t ~ ~ ~ ~ i c - i ~ c l ~ ~ ~ e t ~ ~ i c  injury fcl.tI ~ I I c L , ~  
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COGNIT IVE Ih lPAl I<hlENTS A T  7 YEARS 01: AGE A I T E K  I 'EKINATAL 
ASPHYXIt \ .  Vineta Ruth. Annukka L i~kancn,  h l a r ~ t  Korkman. 
Children's Hospital, University o f  Helsinki, I lclsinki. Finlalid. 

Aim: I n  a prospective follow-up study o f  high-risk newborn infanls, l o  assess i f  
asphyxia causes impairment in  cogn~tive functions at the age o f  7 ymrs. 
Slucly subjecu: Randomly selected control infants and testable (cerebral pdlsy (Cl'] 
excluded) survivors from 3 high-risk groups: I) term infants w ~ l h  acute birth 
asphyxia (5-niin Apgar 56 or  uliibilical artcrial p l l  5 7.05). 2) prctcrlii 11iLi111s WIIII 
antenatal distress born l o  preeclamptic mothers (mean k SD: 3 1.8 + 2.6 gestational 
weeks [gw], birth weight I460 i 570 g), and 3) very low b i r i l i  weight infants 
(VLBWI )  delivered after uncomplicaled pregnancy (29.1 2 1.7 gw, 1160 + 220 g). 
Mc rhds :  bl indly assessed I Q  with WISC-r and neuropsycholog~cal perforniance wrth 
NEPSY (attention and confrontation naming tcsls) and V M I  (copylng de\lgn test). 
RcsuDs: Conlrol Acute Aspl~yx in I'recclalnpsia V L l l W l  

(N=47)  (N=43)  (N=45)  (N=49)  

NEPSY -1.7 + 4.7 - 2 . 5  1t 7.7 -5.6 + 7.2' -3.7 i 6.5 

V h l l  -0.4 & 0.9 -0.5 + I .?  -0.7 + 1.0 -1.0 + 1.1' 
'p < 0.05 
GIII~~IIJ~OII: Survivors wt t l~out  CI' aftcr scvcre birth asphyxia pc r io r~n  a\ well ;is 
controls, wlicrcas c l ~ ~ l d r c ~ i  born prctcrlil w ~ t l ~  or w ~ t l ~ o u t  prcrlatal 11ypox1.1 11.ivc 
lowcr I Q  and a s l ig l~t  i ~ n l i n i r l i ~ c ~ i t  ill cog~ i~ t t vc  f~ t~ i c t~o t i s .  

V E R Y  L O \ V  I I I I IT I I \V l : I ( ; I IT  ( \ ' L I I \ V )  INl:,\STS ( e l 0 0 0  (;): 
1S I :LUEXCE 01: (;ES~l',\'I'IONAI, , \GE ((;I\) ,\XI) I N ' I ' l < h U T E l t l X E  
C; l tO\VTl l  l tE '~, \ l< l ) t \ ' l ' lON ON ' l ' l l l C  1 X C l I ) l ~ X C l ~  t \ND S E V E l < l T Y  01: 
CEREIII!!)L I S C I I E I I I C - I I A E I I O I < I < I I A ( ; 1 C  L E S I O N S .  A 
I 'ROSI 'EL I  I V E  STUDY.  0 .  CLAKIS.  A. LAPILLONNE,  D.  h l lGUET,  B .L .  
SALLE.  Dep:~nmeni o f  Neon:~~ology. IISpital Edounrd I l c r r i o~ .  LYON,  FRAXCE. 

Between 1986 and 1991. I 48  V L B W  i ~ i f d ~ i t s  were pro~pectively sc;in~~ed by cr:ini;ll 
ulrr;~sound (u/a) 111 order to deternii~ie llie ~ncidclice o f  cerebral isclicm~c-li:iemorrli;igic 
lcsio~is u i d  111e1r ICI;I~~OII~III~ w111i 1iior1.1111y ;ind ~ ~ e ~ ~ r d c v c l o ~ ~ ~ i i c ~ i t ; ~ l  ou l co~~ ic .  ' 1 ' 11~  I st 
sc.ln w:ls pe~l 'or~ i icd :I\ \UUII :IS l ios\~blc  .~ i l c r  b i r ~ l ~ .  the11 u/r \b,c~c relicalcd :11 days 2. 
3. 5 .  7 ;~nd  the11 ~ w ~ c c  ;I 11io11tl1 1111111 di\cli:~rgc. A G A  (09) ;III~ SGA (49) i1iC;1111s I i ;~d 
sirnil:rr I1W (XXlf 102 g v~ XS3i 127 g) but d ~ l ' f c r c ~ i ~  GA, (?h.X+1.3 wk vs 30.1tI.') 
~ k ,  pc0,tH)I). 17 ini.111ls ( I 4  AGA. 3 SGA) d ~ c i l  <48 11 ot I l ic  ~ I I I I  :I 1ior1i1;~I u/s, i ind 
were rxcludcd o f  11iir study. U/s wcrc co~~sialently nornl;ll 111 46/85 A G A  and 37/46 
SGA inf.1111s (li<O,tll) I~ ic~( lc l icc  o l ' g~ .~ i l c \  I .lnd ll I ~ . ~ c ~ n o l l l ~ : ~ g c s  were s11ii1l.11 ill LICII~I 
groups, bur III;II o f  gr;~clc I l l  w;lr lilglicr 111 A G A  (31') 1h;i11 ill SGA ~ n k l n t s  (6%. 
p<O.OS). :IS well  ;is ~II:II o f  p;~re~icliy~il;rl l c s ~ o ~ i s  (19% v s  4% p<0.05). Abnoniial u/s 
wcrc foulid 111 2/18 28-29 wk SGA II~C;II~IS ;111d ill 10127 wk A G A  i~ i lsnts  (p=NS) arid 
in  7/18 2 30 wk SGA i11f;lnls. 111 ~ l i c  A G A  group, i~ ic ide~ice o f  nor~ii ; i l  111s decreased 
u,itli incrc:~sing GA, bul sr;~liSlic;il signilic;~nce was no1 found (55% :it 23-25 wk. 47% 
;I[ 26-27 i r k  ;11ii1 37% :I( 28-29 W )  111 llie A G A  group, ~ i i o r l : ~ l ~ l y  was o f  38%. 22/38 
(58%) ds:~~Ii.; being tlilc l o  culcl ivve ccrcbr:ll lesiotis, vcrsus 58% (p<0.0I) ;111d 210 
(?2'%1, ~ 1 ~ 1 ~ , 1 ~ 5 1  ~ c y ~ c ~ ~ ~ ~ v c l y  io 111e SGA ~ I U \ I I I  .lSlc)') (,ISrX8) A(;/\ III~,IIII\ \ L I I V I V C ~  

LVII~I nor1n.11 I[/\ v \  34/49 (0%) SGA III~'.I~I~ (~1<0,11I). C u n c l ~ ~ r ~ o l ~  : l ~ i c ~ d c ~ ~ c c  ;111d 
scvcrily o f  ccrcbr;~l ~ s c l i c ~ i i i c - l i . ~ c ~ i ~ o ~ r l ~ . ~ g ~ c  IC~IUIIS arc liighcr ill A G A  III;II~ ill SGA 
VLD\V ~nC;~~iis. c *p l ; l ~~ i i~ ig  llie I i~g l icr  I~~LIII,I~II~ I:IIC 111 llic flrbt groi11). h 'c~c~t l ic lcss,  110 

aig~ii l ic:~rit  d ~ l ' i c ~ e ~ i c c  ~CI\VL.CII 111e Z gr011lis \V:IS C O I I I ~ ~  :I( 28-29 \vk GI\. 

PLASMA (P) AND CEREBROSPINAL FLUID (CSF) INSULIN (I) CONCENTRATION IS 
ELEVATED IN PIQLETS WlTH EXPERIMENTAL NEONATAL PNEUMOTHORAX (PTX) 
PBter Temesvdrl. Csongor AbrahBm, J6zsef Kovdcs, Kdroly Schullz', DOnes MolnAr, 
Doparlmenls of Pedlalrlcs, Unlverslly of Szoged and 'Unlvorslly 01 POcs, Hungary 

There IS a lack of dala on the level of I In P and CSF durlng neonalal cardiovascular collapse 
Moreover, dlslurbances In glucose (G) homeostasis Influences braln melabollsm profoundly 
Therefore, w e  have studied 10 newborn plglels durlng lhe course of PTX measuring 
I by a RIA melhod and G concenlrallons In P and CSF. Stages of the disease were baseline. 
crlllcal phase 65 0 t 3 4 mln after the beglnnlng 01 Ihe lnducllon of PTX (MABP I 6  8 t 0 5 
mmHg. HR 64 7 t 1 4 rnln ', pH . 6 89 t 0 04, PO,.,; 25 0 t 2 0 mmHg), when animals were 
given I 0  ml r b w k g  ' 4 2 %v v CaHC0, Iv Infuslon and recovery (samples were laken 0. 120 
and 240 rnln alter the beglnnlng 01 PTX and In crlllcal phase). Data were compared lo results 
taken from sham operated anlmals wlthoul PTX w, n-9, sampling al 0, 60, 120 and 240 
rnln), all values are means r SEM),'p < 005 compared lo values In 

PLASMA CEREBROSPINAL FLUID 
Emun_l 

GLUCOSE lmmol x 1'1 
0 mln 9 1  t o 9  0 4  t o 6  6 7  t 0 7  6 0  r 0 6  
60mln/cr l l lca l  1 0 7 t 2 3  9 0 t 0 9  5 0 t 0 4  5 7 9 1 0  
120 mln 7 7 t 1 4  7 5 t 1 3  6 5 t 0 9  5 2 2 1 1  
240 mln 4 2 t 0 9 '  6 7  t 0 7  3 9  t 1 0  4 2  t 0 7  
INSULIN (pmol x l ') 
0 mln 4 4 5 t t 3 6  3 3 0 t 1 2 7  3 7 t 1 0  3 7 t 5  
60 mln I crlllcal 6 5 8 t 1 3 5 '  2 0 2 t l 1 1  3 0 t 3  3 5 t 4  
120 mln 1350 t495 '  l 3 2 t 2 5  6 0 1 1 3 '  3 7 t 7  
240 mln 634 t 245' 173 t 34 164 t 62' 38 t 5 

Conc on A s.gn Iicanl nypog.ycom a aovo ops w In a concom.lanl e oval on ol ns.. n loves 
n P and CSF n p 0 els wllh oxper monla PTX 
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