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To invcbligatc the cerebral effccls of Curos~rrJ nine vcnlilaled infants (5 boys. 
4 girls) werc studied by near infrared spectroscopy. Their median gcslauonal age was 
30 (range 26-34) weeks and they wcre 5.5 (2.5-13.5) liours old. 

Corllinuous recordings of cercbral oxyhacmoglob~n (llIb0,l) and lolal 
haemoglobin ([~Ill)]) from 5 minutes before lo 10 mlnutcs after adminisration of 
Curosurfshowcd ll~al bolh variables fell and then rose a b v c  baseline in all infants. 
The median maximum fall in [HbO,l was 5.06 (rmgc 1.67-8.08) pmol.ll and in [Ilibl 
was 1.29 (0.53-2.90) pmol. l~ ' . l l~e cdculated fall incsrcbral blood volume (CBV) was 
0.08 (0.03-0.17) m1.100g '. (HbOJ, [ ~ t l b l  and CBV subscqucndy rose above the initial 
baseline values by 1.2 (0.35-1 1) pnol.l". 2.45 (0.29-6.6) pn1ol.1 and 0.13 (0.M-0.38) 
mI.lLXlg-' respeclively. Measurements of cercbrd blood llow (CBF) and oxygen 
delivery (COD) made in live infants between 12-70 minutes hcfore w d  19-80 minutes 
alter Curusurfshowed Il;al mean CUP was 19 (12-37) rnl.lWg'.minl bcfore and 26 
(10-29) ml. 100gl.nlin' afterwards; meanCOD was 2.2 (1.9-4.2) ml. 100gl.min? k fo rc  
and 3.4 (1.6-3.7) ml. 100g".min'l afterwards. Multiple linear regression analysis showed 
that CBF and COD were signilicandy rclsled lo anerial carbon diox~de lensiori aid 
that surlaclanl adrninislra~ion had no indcpendcnl efltcl. Surfacuml was lhus associalcd 
with only small md  Irc~nsicnt changs in cerchrsl oxyge:cnation vld I~acmollynaniics. 

EFFECT OF SURFACTANT ADMINISTRATION ON 
CEREBRAL CIRCULATION 24 J e a n  M i c h e l  H a s c o e t , I s a b e l l e  H a m o n , E l s a  
S a n t o s , M i c h e l  L e g a g n e u r , ~ i e r r e  M o n i n , P a u l  
V e r t .  M a t e r n i t e  R e g i o n a l e , N a n c y , F r a ~ i c e  
C e r e b r a l  b l o o d  f l o w  v e l o c i t i e s  (CBFV) w e r e  

m e a s u r e d  b y  p u l s e d  D o p p l e r  i n  1 6  i n f a n t s . 2 6  t o  2 9  
w e e k s  g e s t a t i o n , i n v o l v e d  i n  t h e  E x o s u r f  E u r o p e a n  
  rial w h o s e  e n d  p o i n t  w a s  s u r v i v a l  w i t h o u t  b r a i n  
l e s i o n s .  T h e y  w e r e  r a n d o m i z e d  t o  a b l i n d e d  d o s e  o f  
a i r  o r  E x o s u r f , i f  i n t u b a t e d  w i t h i n  t h e  f i r s t  2 h ,  w i t h  
a 2d d o s e  1 8 h  l a t e r .  I f  a r e s p i r a t o r y  d i s t r e s s  
s y n d r o m  o c c u r e d , t h e y  r e c e i v e d  2 r e s c u e  d o s e s  o f  
E x o s u r f  1 2 h  a p a r t .  T h e  a r e a  u n d e r  t h e  c u r v e  (V,,,),the 
R e s i s t a n c e  I n d e x  ( R I =  (V,,,,-Vdiart) /Vsv.t) , a n d  t h e  
P u l s a t i l i t y  I n d e x  (PI=(V,,,t-Vdi,,,) /V,,,) were r e c o r d e d  
a t  t h e  s i p h o n  o f  t h e  i n t e r n a l  c a r o t i d  a r t e r y  1 5 - 3 0  
m i n  b e f o r e  a n d  a f t e r  each b l i n d e d  dose, or u n b l i n d e d  
E x o s u r f .  v e n t i l a t o r  s e t t i n g s ,  b l o o d  p r e s s u r e  a n d  
g a s e s  w e r e  n o t  d i f f e r e n t .  RESULTS ( M e a n k S t d ) :  

v m w ( c m l s )  R I  P I  
AIR B e f o r e :  1 2 . 4 5 k 4 . 4 5  0 . 8 3 + 0 . 1 5  2 . 3 6 k 1 . 0 2  
( n =  6 )  A f t e r :  1 1 . 8 3 2 3 . 8 4  0 . 8 6 + 0 . 1 3  2 . 3 6 2 0 . 8 2  
EX0 B e f o r e :  1 3 . 5 7 k 3 . 8 2  0 . 8 5 k 0 . 1 2  2 . 3 5 k 0 . 7 7  
( n = 2 1 )  A f t e r :  1 3 . 2 6 k 3 . 0 1  0 . 8 7 + 0 . 1 0  2 . 3 1 k 0 . 7 2  
We c o n c l u d e  t h a t  E x o s u r f  a d m i n i s t r a t i o n  d o e s  n o t  
m o d i f y  CBFV w i t h i n  t h e  c o n d i t i o n s  o f  t h e  p r o t o c o l .  

EI:I:ECT 01: UTERINE CONTRACI'IONS ON HUMAN FET,\I. 
CEREBRAL OXYGENATION AND k1AECIOGL.OBIN CONCENTRATlON 
MEASURED BY NEAR INFRARED SPECTROSCOPY (NIRS). 25 D.M.Pwbles,A.D.Wwards, J.S.Wyau.A.P.!.hbhop, M.Copc. D.T Dclpy. 
E.O.R.Reynolds. Deparrmenrs of Poetliarr~(..>, Obsrerrics, r~nd Medin11 
Pl~ysics and Bioengineering, Universiry Collcse and Middlesex Sclwol 
of Medicine. London. UK. 

'11s purposc of lhis study was lo measure by NIRS changes in ccrcbral 
oxyhaemoglobin IflbO,l and deoxyhaemoglobin Ilib] concen~ralions during labour 
Two oplical fibres wcrc placed via the cervix 3cm apan on 111c scalp of 8 tcmi 
inl'ants. Uterine contraclions wcre divided into those wilh and w~tlioul fetal hean rate 
(FIIR) decelerations (a fall in FIiR of 2 15 beals.mink for 2 IS secs). In 6 fctuxs 
contractions wilhout dccelcralions (1144) were associated with Idlls in both [I-IbO,] 
and [Hbl, by 0.50 5 SD 0.27 pmol.100g'l and 0.78 + 0.60 pmol.lOOgi respectively. 
In 5 of these 6 feluscs FHR decelerations were seen (n=2O) m d  werc also 
accompanied by falls in [HbO,l, of 0.87 + 0.54 prno1.100g'. but [Hb] rose by 1.10 
+ 0.60 pmo1.100g ' (pdJ.01 vs conlractions without decelerations, ANOVA). In Llic 
remaining 2 ic~uses both (llb0,1 and [Hbl rose during contrxlions (n=lB), by 0.71 
+ 0.43 pno1.100g' and 1.22 + 0.55 pmol.lOOgl rcspectivcly: no FHR decelerations 
werc seen. We conclude that: (1) NIRS allows non-invasive moniloring of cerebral 
oxygenation and haemoglobin concentration during labour; (2) In most infants studied 
normal ulcrine conlraclions were associated witti falls in cercbral [HbO,] and [Hbl; 
(3) Conlractions wilh !:FIR dcccleralions wcrc associaled will1 dcsaluntion ofccrcbrsl 
liacmaglobin. 

CEREBRAL BLOOD FLOW DURING EXPERIMENTAL HYPOXEMIA 
WITH AND WITHOUT HYPERVOLEMIA IN THE NEWBORN 
PIGLET. J-P.Odden T . S t i r i s ,  C.Hall ,  D . B r a t l i d .  26 Neonat .Res. Lab. ,0&s . ~ e d .  Res. and Surg .Res . , 
R i k s h o s p i t a l e t ,  U n i v e r s i t y  o f  Os lo ,  Os lo ,  Norway. 
The e f f e c t  of hypoxemia (HO, 10% 02)  w i t h  and 

wi thou t  hypervolemia (HV, blood t r a n s f u s i o n  2& 20 min (20') 
a f t e r  HO) on c e r e b r a l  blood f low (CBF) was s t u d i e d  i n  22 
newborn p i g l e t s  wi th  t h e  mic rosphere  method. CBF was 
measured i n  b ra ins tem (BS), ce rebe l lum (CBL) and cerebrum 
(CBR) a t  b a s e l i n e  (BL),  d u r i n g  HO o r  a t  b a s e l i n e  2 (BL2), 
20  ntin a f t e r  HO (20') o r  a f t e r  H V ,  and 30 (30') and 60 min 
(60') a f t e r  HO. R e s u l t s  were Iml/lOOo/min. mean * SO.): 

El L HO ' ~V/201 ' 60" 
HO BS 6 7 1 5  1 9 8 2 0 8 *  78i19 66*15 77*47 

CBL 73 i16  117 t71  8 4 i 1 9  74*23 76*34 
CBR 73i16 103t62 81*23 75*23 73228 

H V  BS 71218 8 2 i 2 3  76*20 62216 63219 
CBL 80*24 90*37 81*19 65*18 69*16 
CBR 69*18 76 i18  73*17 63*16 68*16 

WO+ BS 71*19 252*117# 98 t71  58*21 57*29 
H V  CBL 88*34 158i104 95*39 63*12 58i20 

CBR 64i16 131*87 91*54 56*9 53220 
* p<0.05 from BL, # p<0.08 from BL. 

HO does no t  i n f l u e n c e  t h e  a b i l i t y  t o  r e g u l a t e  t h e  
c i r c u l a t o r y  r e sponse  t o  a volume load .  

REGIONAL CEREHRA12 H1,OOD FI.OW ICESPONSES T O  
IlYPOXlA IN VERY IMM,VrURII LAMLIS. 
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As i~nmalurity increases the vulncml)ility to hypoxic brain injury, tliis study 
tested regional cerebral responses of very imm:~lure fet:~l Iambs of 20.7 
gestation. giving ernpliasis to those brain rcgrons susceptible lo d a ~ n a g e  in thc 
preterni infant. Regional cerebral flow (CIII', rn1.100g-~.n1in-l) : I I I ~  oxygcri 
delivery (COD, I ~ M .  1 0 0 g - ~ . r n i n - ~ )  wcrd ri~easurcd (n=20) in eight limbs using 
radioactive microspheres. Cerebral reglorts ex;lmined were: cerebral 
Iiernispl~eres, cortex, wliitc rn:~lter, hypotl~;~l ;~~iius ,  caud;rle nucleus, c l ~ o r o ~ d  
plexus, cerebellum, midbrain ant1 pons-nicdulla. Arterial oxygen corllent 
(CaO2) was wried from 1.41 to 4.03 ~ i i h l .  CDI: increased at low levels of 
CaO2 in all cerebral regions with r l ~ e  sxcept io~i  of  he choroid plexus. The 
increase in flow was sufficient lo rn:~inl:iin COD only to the pons-~ncdull ;~,  
midbrain, hypo~halamus, white m;itlt: and C : I I I ~ : I I ~  ~iuclells. Thus. COD lo 
cerebral hemispheres, cortex, cerct:'.llum : I J I ~  c110roid plexus ieII wit11 
decreasing CaO2. We conclude 11131 111 the vcry irllnl:~~ure bri~in: I )  tliere acr 
subsr:~nlial regional differences in tllc response lo Iiypoxemia; 2) low ; ~ n d  
absent responsiveness in specific reglolis 11i:ry contribute to viil~rel-;rb~l~ty lo 
I~ypoxic injury k f o r c  :tnd ;~ftcr birth. 

EFFECTS OF PIIENOBARBITI\L ON CEREBRAL HMODYNAMICS I N  
PRETEWI NEONATES. 
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We eva lun ted  t h e  e f f e c t  of phenobarb i t a l  (pb) v e r s u s  p lacebo  ( sa -  
l i n e )  on c e r e b r a l  hemodynamics in  e l e v e n ,  c l i n i c a l l y  s t a b l e  p re -  
term neona tes .  The mean (tSD) p o s t  n a t a l  ap,e a t  s tudy  e n t r y  was 
12 (3)  hours .  The mean (+SD) b i r t h  weight  and g e s t a t i o n a l  age  we- 
r e  1286 (387 g) and 30.5 (3)  weeks r e s p e c t i v e l y .  We measured ce-  
r e b r a l  blood f low v e l o c i t y  (CBI:V), u s i n g  ;I pu l sed  wave Doppler 
monitor .  Every s u b j e c t  was Ir is  own c o n l r o l .  Placebo was s y s t e m -  
t i c a l l y  i n j e c t e d  p r i o r  t o  pb (20 nlg.kg -1 over  20 min) .  Simulta-  
neous r e c o r d i n g  of  h e a r t  r a t e ,  a r t e r i a l  blood p r e s s u r e ,  TcPC02, 
TcP02, Sn02 wcrc mzde b e f o r e ,  a t  t he  end of the  i n j e c t i o n ,  and a t  
15, 30, 60,  90,  120 min a f t e r  t h e  end of  each a d m i n i s t r a t i o n  oC 
e i t h e r  p lacebo  o r  pb. R e s u l t s  : pb was in  a n t i c o n v u l s n n t  concen- 
t r a t i o n s  (16 t o  24 &rg/ml). No s i g n i f i c a n t  changes ocur red  i n  sys-  
temic hen~odynamics, o r  i n  blood gases .  CBFV r e ~ r u i n s  s t a b l e  and no 
d i f f e r e n t  d u r i n g  p lacebo  o r  phenobarb i t a l  a d m i n i s t r a t i o n .  
Wc conc lude  t h a t  n pb l o a d i n g  dose 01 20  mg -1, h a s  no e f f e c t  on 
sys temic  and c e r e b r a l  hemodynamics d u r i n g  s t eady  s t a t e .  The ce re -  
b r a l  p r o t e c t i v e  a c t l o n  of phenobnrb i t a l  nrly n o t  r e s u l t  by dec rea -  
s i n g  b a s e l i n e  c e r e b r a l  blood f low n s  p rev ious ly  sugges ted .  
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