
OXYHEMOGLOBIN AFFINITY MODULATES C E R E B R A L  
B L O O D  FLOW (CBF) IN PREMATURE BABIES. A.Lipp, 
A.Muller,P.Tuchschmid,G.Duc. Div.of  N e o n a t . ,  101 U n i v . C h i l d r e n l s  H o s p i t a l ,  Z i i r i ch ,  S w i t z e r l a n d .  

Low CBF i s  t h o u g h t  t o  c a u s e  p e r i v e n t r i c u -  
l a r  l e u k o m a l a c i a  i n  p r e m a t u r e  b a b i e s ,  b u t  a 
normal  outcome h a s  a l s o  been o b s e r v e d .  Low 

CBF found a f t e r  exchange  t r a n s f u s i o n  i n  lambs was ex-  
p l a i n e d  by t h e  lower  oxygen a f f i n i t y  o f  a d u l t  a s c o m p a -  
r e d  t o  f e t a l  hemoglobin (HbF).  We s t u d i e d  t h e  i n f l u e n c e  
of  r e l a t i v e  HbF c o n c e n t r a t i o n  [HbF] and t h u s  t h e  oxygen 
a f f i n i t y  on CBF i n  41  s m a l l  p r e m a t u r e  i n f a n t s :  G A  29 .1  
22.0 wks, BW 1064  h153 g (mean *15D).In c e r e b r a l  u l t r a -  
sonography 12 were found n o r m a l ,  1 4  had subependymal o r  
i n t r a v e n t r i c u l a r  hemorrhage (SEH/IVH),and 1 5  had i n t r a -  
parenchymal a n o m a l i e s  ( I P E ) .  CBF was measured w i t h  t h e  
i . v .  Xe-133 method a t  day 1 , 3  and 7 ,  and [HbF] was ob- 
t a i n e d  c h r o m a t o g r a p h i c a l l y .  I n  normal  b a b i e s  a p o s i t i v e  
c o r r e l a t i o n  between [HbF] and CBF was found:  day 1 r: 
0.62*, day 3 r = 0 . 6 4 * ,  day 7 r = 0 . 6 3 *  ( * = p < 0 . 0 5 ) . I n  t h o s e  
w i t h  SEH/IVH t h i s  c o r r e l a t i o n  was s i g n i f i c a n t  o n l y  on 
day 3 ,  i n  t h o s e  w i t h  IPE o n l y  on day 7 . M u l t i p l e  r e g r e s -  
s i o n  a n a l y s i s  i n c l u d i n g  a l l  b a b i e s  e x e p t  IPE showed a 
s i g n i f i c a n t  i n f l u e n c e  o f  [HbF] on CBF, i n d e p e n d e n t  o f  
BP, pC02 and Hct .  We c o n c l u d e  t h a t  normal  b a b i e s  and t o  
a l e s s e r  e x t e n t  t h o s e  w i t h  SEH/IVH o r  IPE can a d a p t  
t h e i r  CBF t o  t h e  a c t u a l  oxygen a f f i n i t y  of  b l o o d .  

A NEW DEVICE FOR CONTINUOUS DOPPLER-FLOW 
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Continuous monitoring of cerebral blood flow velocities was confined to  
the Transcranial Doppler Technique, which has i ts  disadvantages: 1) 
high level of energy output; 2)  large size of Doppler probe; 3) big sample 
volume; 4) lack of duplex scan. We have developed a Transfontanellar 
Doppler Transducer specified for continuous measurements in very low 
birth weight infants: 1) miniature pulsed Doppler 5-MHz transducer (13 
mm * 9 mm * 25 mm) with a highly flexible cable; 2) variable small 
sample volume which position is documented by duplex scan; 3) steriliz- 
able silicone/rubber fixation which can easily be attached to  the infants' 
head of any size without extra plaster; 4) energy levels reduced to  one 
tenth of the transcranial method; 5) computer program for intermittent 
long term measurements, so reducing the exposure time of the patient. 
So far, this device has been used for 100 hours to  monitor very low birth 
weight infants. 

EFFECT OF SLEEP STATE ON CEREBRAL HAEMOCLOBIN 
(Hbl VOLUME IN TERM NEWBORN INFANTS ASSESSED 

103 BY NEAR INFRARED SPECTROSCOPY (NIRS) 
0.  Muenger, H . U .  Bucher ,  G. Duc 
U n i v e r s i t y  H o s p i t a l ,  CH-8091 Zuerich 
NIRS c a n  be used  f o r  moni to r ing  c e r e b r a l  

haemodynamics and oxygena t ion  i n  newborn i n f a n t s .  The AIM 
of t h i s  s t u d y  was t o  a s s e s s  t h e  d i f f e r e n c e  i n  c e r e b r a l  
Hb volume (Hb-tot  = Hb-ox + Hb-red)  between q u i e t  and 
a c t i v e  s l e e p  and t o  o b s e r v e  Hb d u r i n g  s l e e p  s t a t e  
t r a n s i t i o n s .  METHOD: NIPS\,(Wyatt,  Lancet  1986;2:1063) was 
performed on 20 h e a l t h 9  term i n f a n t s  ( b i r t h w e i g h t :  2570 
t o  4150g, age:  2 t o  8 d a y s ) .  TcpC02, t c p 0 2 ,  SO2 and h e a r t  
r a t e  w e r e  r ecorded  and s l e e p  s t a t e s  assessed accord ing  t o  
P r e c h t l  ( B r a i n  R e s  76, p 185,  1 9 7 4 ) .  
RESULTS ( v a l u e s  a r e  median ( r a n g e )  u m o l / l ) :  A f t e r  
t r a n s i t i o n  from q u i e t  t o  a c t i v e  s l e e p  Hb-ox decreased :  
-3.0 ( + 5  -10)  p>0 .001  and Hb-tot: (tS -10) p<0.002.  
From a c t i v e  t o  q u i e t  s l e e p  Hb-ox i n c r e a s e d :  3.j ( 0  +13) 
p<0.001 and Hb-tot 3.3 ( 0  +16)  p<0 .001 .  Hear t  r a t e  
i n c r e a s e d  by 9 bpm ( p < 0 . 0 0 1 )  from q u i e t  t o  a c t i v e  s l e e p  
whi le  Hb-red, t c p 0 2 ,  tcC02 and SO2 d i d  n o t  change 
s i g n i f i c a n t l y .  
CONCLUSION: These f i n d i n g s  demons t ra te  t h a t  s l e e p  s t a t e  
changes c o r r e l a t e  wi th  changes i n  c e r e b r a l  Hb volume 
(a round  5 % )  and t h e r e f o r e  must b e  t aken  i n t o  account  
dur ing  s t u d i e s  of c e r e b r a l  haemodynamics. 

RENAL, INTESTINAL, CEREBRAL AND OPHTHALMIC BLOOD FLOW 
VELOCITIES (BFV) DURING PATENT DUCTUS ARTERIOSUS (PDA). 
Lindner W, Schindler M, Versmdd HT, Riegel KP 104 Dept of Pediatrics 8 Div.Neo~tdogy Dept Gyn Ob. Univ of Munich FRG 
To evaluate hemodynamic effects of PDA, left ventricular output (LVO) 
and BFV in the renal, mesenteric, ophthalmic and median cerebral arte- 

ries were serially measured (duplex pulsed Doppler) in 11 preterm normoventilated 
infants (GA 26-31 wks) during PDA and after ligation. While LVO increased, mean (m) 
diastdic (d) BWs decreased gradually, whereas m-systolic BFV's did not change 
significantly. LVO and BN's normalized after ligation. The decrease of renal and 
mesenteric mdBFV was eariier and larger than of cerebral mdBN, and preceded clinical 
signs of PDA Similar changes of organ M o o d  Row have been observed in lambs 
(Cly ,~n  et al, J Ped 111:579.1987). Conclusion: Evaluation of regional BFV's yields 
addrt~onal information on the hemodynamic significance of a PDA in preterm infants. 

BFV f c m / s ) :  Svm~tom.  PDA a f t e r  L i u a t .  
C e r e b r a l  m - d i a s t .  4 ( 0 - 5) * 9 ( 4 - 20)  

m- s y s t .  2 1  (14 - 43)  n s  27 ( 1 3  - 37)  
Opthalm. m - d i a s t .  -1 (-11- 2 )  * 3 ( 0 - 1 1 )  

m- s y s t .  1 6  ( 7 - 22)  n s  1 3  ( 1 1  - 30)  
R e n a l  m - d i a s t .  -8 (-31- 4 )  * 1 0  ( 1 - 1 8 )  

m- s y s t .  4 1  (22 - 5 6 )  n s  32 (12 - 5 4 )  
M e s e n t e r .  m-d ias t .  -4 (-6 - 0) * 8 ( 6 - 1 8 )  

m- s y s t .  32 ( 1 5  - 32) n s  22 (19 - 34)  
LVO Iml/min.ka)  405 (376-495) 254 (230-285L 
median and range; negative data are reverse BWs; n=ll ;  * psO.O1. 

REGIONAL C E - ~  BLQOD JXOW IN THE F E N S  
AND NEWBORN UNDER PHYSIOLOGICAL ANI? 1 0 5 ASPHYXLAL CONDITIONS. Wanda M S onomcz, 
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Early Human Develo ment and Deparrplent of Paediatxics, 
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Developmental c6in es in regional cerebial blood flow (RCBF) 

were determined using radioactive6 labelled micros heres to measure flow to 
the cortex (Cx), brainstem (Bs), cerebellum Cbl), wgite matter (WM), 
caudate nucleus (CN) and choroid plexus $Cb) in 3 y p s , ? f  ch;onically 
catheterised lambs under h siolog~cal an asph 'a cond~t~ons. 90-100 day 
preterm fetal lambs, 125-&;day near-term f e t z m b s  and newborn lambs 5- 
44 days old. In all 3 rou s the high flow areas are the CP and CN while the 
lowest flow area is t i e  JM. There is a different heirarchy of RCBF in utero 
LBs and Cbl > Cx) compared to extrauterine life inJhe newborn lamb (Cx and 

bl > Bs). Analysis of reglonal cerebral oxygen dehverydemo~trated a 
progressively lncreasln o gen transport to the Cx wth  lncreasln gestational 
maturity, and after birtt. 8xygen,transport to the Bs, Cbl and wid Increased 
wth ~ t a ~ l o n a l  age, but dld not Increase after blrth. RCBF measurements 
revea ed SI n~ficantly different responses to asphyxia in the 3 grou s With 
asphyxia, tiere were significant decreases in oxygen transport to 3 cerebral 
regions with the exception of the Bs in the reterm lamb, in contrast to the 
maintenance of oxygen delivery to the Bs, Ebl, Cx, CN and WM in the near- 
term and newborn lambs. The response of CBF to hypotension durin 
asphyxia revealed that the preterm brain was the most vulnerable, wh$e the 
near-term and newborn brains were able to autoregulate re ional CBF except 
in the CP. These expenments demonstrate that matunty of t i e  animal a an 
important determinant of the response to asphyxia 

CEREBRAL ARTERIAL AIR EMBOLISM IN EXPERIMENTAL 
NEONATAL PNEUMOTHORAX. P.Temesvar1, J.Kovacs, K.Rdcz 
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Neonatal pneumothorax is associated with serious 
neurological d i s tu rban~es  and sequelae. Sudden deter iorat ion of 
the pat ients '  condition i s  a l so  common. We observe the pial-  
-arachnoideal microcirculation i n t r a v i t a l l y  (open c ran ia l  window, 
WILD Photomacroscope, M 400) on anaesthetized, immobilized and 
a r t i f i c i a l l y  vent i la ted (IPPB; Fi02 = 0.21, I/E = 1:1, r a t e  = 
= 4O/min, PIP max = 14 cmw, PEEP = 0) newborn p ig le t s  during the 
course of induced pneumothorax (see Ref. below). Up t o  now we 
have studied 45 animals and i n  5 cases we have found a r t i f i c i a l  
cerebral a r t e r i a l  a i r  microembolism with f a t a l  outcome within m i -  
nutes. The affected vessels (diameter = 50-180 um) showed signif-  
icant  vasoconstriction with rapid cessation oh the blood flow. 
Our i n  vivo observations suggest tha t  a i r  embolism may occur more 
freq-than has been reported during neonatal a i r  leaks,  af-  
fect ing cerebral microcirculation, too. 
Ref.: P.Temesvari and J.KovBcs, Select ive opening of the blood- 
brain barr ier  in  newborn p ig le t s  with experimental pneumothorax. 
Neurosci. Letters z: 38, 1988. 
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