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Kernic terus  was found i n  20 i n f a n t s  au tops i ed  between Jan '72  
and June '77 a t  Kings County Hospital-Downstate Medical Center .  
Most of t h e  i n f a n t s  were ve ry  p r e m t u r e ;  mean e s t a t i o n a l  age  
was 31.5(27-37)wks wi th  mean b i r t h  weight of 1&30(670-2910)g. 
Age a t  death  ranged from 4 1  h r s .  t o  5 mos. w i th  a median of 130 
h r s .  Peak serum b i l i r u b i n  va lues  ranged from 6.5 t o  20.6 rng% 
(mean, 11.5ng%). Only 2 i n f a n t s  had va lues  g r e a t e r  t h a n  15mg%; 
both  o f  t h e s e  i n f a n t s  r ece ived  exchange t r ans fus ion  and 11 oth-  
e r s  had phototherapy.  

Since  t h e  b i l i r u b i n  l e v e l s  were s o  low, we analyzed t h e  c l i n i -  

was found i n  a l l ,  i nc lud ing  15/20 cases  of i n t r a c r a n i a l  hemor- 
rhage.  Resp i r a to ry  d i s t r e s s  w i th  a c i d o s i s  and hypoxia was pre- 
s e n t  i n  a l l  c a ses .  There was evidence of i i n  13/20 in -  
f a n t s .  A r e a t e r  p ropor t ion  of t h e  l a r g e r  .a1950 i n f a n t s  had q. ,though i n f e c t i o n  7 5 ! 6 )  t han  d i d  t h e  sma l l e r  i n f a n t s  t 8  
most of t h e  i n f a n t s  d i d  not  e x h i b i t  a l l  t h e  c l a s s i c a l  s i g n s  of 
k e r n i c t e r u s  c l i n i c a l l y ,  t hey  d i d  have evidence o f  non-specif ic  
CNS involvement such a s  apnea, b radyca rd ia  and c a r d i o r e s p i r a t o r y  
a r r e s t .  

On t h e  b a s i s  of t h e s e  f i n d i n g s ,  it i s  d i f f i c u l t  t o  de f ine  a 
s a f e  l e v e l  o f  serum b i l i r u b i n  below which k e r n i c t e r u s  cannot oc- 
cur. It would appear t h a t  i n  i n f a n t s  w i th  extreme r e m a t u r i t y  
i n f e c t i o n  a c i d o s i s  and 9 pou ia ,  we must e i t h e r  f i n s  a pean o f '  
preventin; even modest b l f i r i b i n  accumulation o r  a new m d e x  t o  
a s s e s s  t h e  s t a t e  of b i l i r u b i n  d i f f u s i b i l i t y .  

INTRACEREBRAL HEMORRHAGE IN HIGH RISK PREMATURES 
Anthony Lozzora, Peter A. Ahmann, Alfred W. Bmnn, Jr.. 
George W. Cox, Fmncine D. Dykes, James Hofhnan, Jr., 

John D. Meyer, James F. Schwortz, Emory Univ. School of Medicine, 
Subependymal (SEH) and intmventricular hemorrhage (IVH) in infants 

less than 35 weeks gestation, requiring intensive care for 24 hours or longer, 
were studied prospectively. Initial computerized tanogrophicscon (CTscan) 
was obtained, and, if positive for blood, head circumference, clinical 
course, and serial scans were followed until ventricular size was normal. 

29/58 infants were shown to have SEH and/or IVH, 26 by CT scan, I by 
ventricular tap, 2 on autopsy. 8 infants died. 6 of these hod marked IVH, 
3 shawn by CT scan, I by ventricular top, 2 by autopsy. Acute hydrc- 
cephalus of only mild to moderate degree occurred in the 3 fatulities with 
positive scans. The 23 survivors with positive scans had follow-up scans. 
18/23 did not show progressive hydrocephalus, and of these 4 had only SEH 
Of the others, 10 had mild, 3 moderate, and I marked IVH. 5 survivors 
with IVH developed severe ~rogressive hydrocephalus. 2/5 had only mild 
IVH, which resolved spontaneously. 3/5 required treatment. IVH was 
noderote in I ,  marked in 2. Serial head circumference was not predictive 
~f need for treatment. 

The incidence of SEH and IVH was 50% in study infants and was not 
.elated to gestational age. The quantity of blood may be prognostically 
iignificant. No  infant with SEH or mild IVH required treatment. Pro- 
gressive hydrocephalus developed in 2 and resolved spontaneously. 7/10 
nfants with moderate t o  marked IVH survived. 3 required treatment. 

EFFECT OF P O S I T I O N I l C  AND WAD W D I N C  ON INTEA- 
CRANIAL PRESSURE I N  TtlE P W U P E  IN?ANI. 
Kosmetatos and Kargaret  I. Y i l l t s l s .  Dept. of Peds.. 

SUHY. Upsta te  Medical Center,  Syracuse. New York. 
The i n t r a c r a n i a l  p re s su re  of 1 2  infant . ,  b i r thwe igh t  720-1800 

gu., who had no evidence of i n t r a c r a n i a l  hemr rhage ,  w u  
measured over  t h e  a n t e r i o r  f o n t a n e l l e  by t h e  Ladd I C P  monitor. 
Pressurea  were determined b e f o r e  and one minute a f t e r  t h e  re- 
lease of e n c i r c l i n g  photot!aerapy eye  patches  o r  nasal CSMUL~ 
apparatus .  The measurements were performed N i c e  on each i n f a n t  
in three d i f f e r e n t  p o s i t i o n s  - head up 300, h o r i z o n t a l ,  and 
head d m  30°. A s i g n i f i c a n t  decrease  in pres su re  was noted 
i m e d i a t e l y  a f t e r  r e l e a s e  of t h e  e n c i r c l i n g  band i n  a l l  t h r e e  
p o s i t i o n s  i n  lost i n f a n t s .  The average decrease  was 3.75 ( range 
0-14.5). 3.73 ( range 0-10). and 3.45 ( range 0-9) a 8 2 0  in t h e  
head up, h o r i z o n t a l ,  and head d w n  p o s i t i o n  r e spec t ive ly .  Three 
of t h e  f o u r  i n f a n t s  vho demonstrated t h e  smallest decrease  i n  in- 
t r a c r a n i a l  p reaeu re  had been exposed t o  c o n s t r i c t i n g  appa ra tus  
f o r  l ong  pe r iods  of tine p r i o r  t o  t h e i r  d e t e r r i n n t i o m  suggest- 
ing p o s s i b l e  compensation. The magnitude of t h e  dec rease  in 
pres su re  was n o t  d i f f e r e n t  in t h e  va r ious  p o s i t i o n s  s tud ied .  
a l though t h e  pressurea  tended t o  i n c r e a s e  a s  t h e  i n f a n t  was 
placed in t h e  head down pos i t i on .  The changes noted i n  i n t r a -  
c r a n i a l  p rcasu re  both  wi th  pos i t i on ing  and baading r a i s e  quest -  
i ons  as t o  t h e  e f f e c t  of such i n f a n t  c a r e  p r a c t i c e s  on t h e  b r a i n  
o f  i n f a n t s  w i th  compressible skull . .  I nc reases  i n  i n t r a c r a n i a l  
p re s su re  induced by head banding MY play s r o l e  i n  t h e  high 
inc idence  of i n t r a c r a n i a l  hemorrhage i n  t h e  very sma l l  i n f a n t .  

QUANTITATIVE NON-INVASIVE METHOD OF MEASURING CEREB 
BMOD FLOW (CBF) I N  THE NEWBORN. F. Leahy, K. S m k a K z  
D. Ca te s ,  M. MacCallum, H. R iga t to ,  Un ive r s i ty  of 

Manitoba, Department o f  P e d i a t r i c s ,  Winnipeg, Canada. 
We devised a q u a n t i t a t i v e  method t o  e s t ima te  CBF based on t h e  

p r i n c i p l e  of j ugu la r  occlus ion.  With g e n t l e  and s h o r t  compression 
of both jugular  ve ins  t h e r e  is an inc rease  i n  head c i rcumference 
(OFC) which r e f l e c t s  CBF. To make measurements q u a n t i t a t i v e  we 
d i f f e r e n t i a t e d  r eg res s ion  of OFC on s k u l l  volume: Y=59.1 (X) - 
1,608, where Y = s k u l l  volume and X = OFC. The formula obta ined 
was CBF=355/YSdx/dt i n  ml/lOOg/min. Method e n t a i l s  measxemen td  
(l)OFC, us ing  a mercury s t r a i n  gauge. Change i n  OFC is measured 
a s  a s lope  when jugular  ve ins  a r e  compressed. ( 2 ) S k u l l  volume, 
us ing polystyrene c a s t  o f  t h e  i n f a n t ' s  s k u l l  f i l l e d  wi th  wa te r ,  
and volume measured. Comparing va lues  t o  autopsy b r a i n  w e i g h t s k  
is  accu ra t e  w i th in  +4%.(3)Moni tor ing i n t r a c r a n i a l  venous and a r -  
t e r i a l  flow by Dopplers taped ove r  s u p e r i o r  s a g i t t a l  s i n u s  and 
nearby a r t e r y .  When ve ins  a r e  completely occluded flow s tops .  Al -  
veo la r  CO (P CO ) is s imul taneously  recorded. When va lues  from 2 
complete occfus?ons and no i n t e r f e r e n c e  wi th  a r t e r i a l  flow a r e  
taken,  r e s u l t s  a r e  reproducible .  I n  8 preterm i n f a n t s  (G.A. 34wk 
f 2  S.D.; B.W. 1.8kg + .6  S.D.; age 9.4 days f7.9 S.D.) the  meanCBF 
was 67.1 f13.6 S.E. m1/100g/min. The values  a r e  s i m i l a r  t o  those  
r epor t ed  previously  us ing  t h e  N 0 method. During admin i s t r a t ion  
of 2% t o  3% co , cBF increased $0 97 t24.1  S.E. Mean P co 
creased from 36.7 f1 .2  t o  43.4 f l . 1  S.E. , t h e r e f o r e  t h e  A. l nc rease  2 in- 
i n  CBF pe r  m g  P co was 6.9 m1/100g/min. The 10% i n a e a s e i n C B F  
is  double t h a t  re&r?ed f o r  a d u l t s .  We suggest  t h a t  CBF i n  re-  
term i n f a n t s  is  more s e n s i t i v e  t o  changes In  PACO~ than  aduyts .  

1136 
SERIAL MATURATION OF AUDITORY BRAINSTEM EVOKED POTENT- 
IALS IN PRE-TERM INFANTS. Allan Krumholz, P h i l i p  J. 

L 

Goldste in ,  Jacob K. F e l i x ,  Robert F. Carr ,  andDorothy 
Shannon, (spon. by Evan Charney). Depts. of  Ob/Gyn, Peds, alld 
Neuro. Johns Hopkins Medical School,  S ina i  Hospi ta l  o fBa l t imore  

The aud i to ry  bra ins tem evoked response t o  c l i c k s  matures t o  
a d u l t  va lues  w i th in  the  f i r s t  two yea r s  o f  l i f e .  To eva lua t e  
t h i s  procedure a s  a measure of nervous system maturat ion i n  pre- 
mature i n f a n t s ,  s e r i a l  t e s t i n g  was done i n  20 i n f a n t s  of 35weeks 
o r  l e s s  g e s t a t i o n a l  age. The c h i l d r e n  were t e s t e d  a t  weekly in-  
t e r v a l s .  Ges t a t iona l  age was determined by Dubowitz's c r i t e r i a .  
Th i r ty  normal f u l l t e r m  i n f a n t s  served a s  con t ro l s .  A l l  s u b j e c t s  
were  t e s t e d  wi th  c l i c k s  of 80 dBSL a t  a s t imu lus  r a t e  o f9 -12 / sec  
and averaged by computer. Responses were ob ta inab le  i n  a l l  in- 
f a n t s  over 30 weeks. The e a r l i e s t  waves noted were I ,  111, and 
V. Waves 11, I V ,  and V I  were uns t ab le  i n  e a r l y  recordings .  How- 
eve r ,  waves 11, IV, and V I  were p re sen t  i n  over 50% of p a t i e n t s  
a s  they approached 40 weeks. The l a t ency  of wave V g radua l ly  de- 
creased a t  a r a t e  df about .2msec. per  week t o  f u l l t e r m .  However 
waves I and I11 approached r e l a t i v e l y  mature l a t e n c i e s  e a r l i e r ,  
a t  34 t o  37 weeks. The s tandard dev ia t ion  f o r  t h e  l a t ency  of 
wave V was l a rge .  This  va lue ,  con t r a ry  t o  previous  r e p o r t s ,  i s  
a r e l a t i v e l y  i n s e n s i t i v e  measure of  g e s t a t i o n a l  age and may b e i n -  
f luenced by p e r i n a t a l  f a c t o r s .  The appearance of  t he  aud i to ry  
brainsternevoked response a t  30 weeks and t h e  r a p i d  s e r i a l  de- 
:rease i n  i t s  l a t ency  from 30 to  42 weeks g e s t a t i o n a l  age suggest  
t h a t  t h i s  procedure can be use fu l  i n  monitoring the  matur i ty  and 
s e r i a l  development oE t h e  nervous system i n  the  p rema tu re in fan r .  
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QUALITY OF LIFE AFTER PROLONGED NON-TRAUMATIC COMA I N  
CHILDREN: A REAPPRAISAL. Lewis A.  Margolis,  Bennett A 
Shaywitz, Dept. Ped, Yale U .  Sch. of Med. New Haven. 

Recent advances in  medical technology have r e s u l t e d  in  a r e -  
duced m o r t a l i t y  of c r i t i c a l l y  ill c h i l d r e n ,  but  q u a l i t y  of l i f e  
i n  t hese  su rv ivo r s  remains i l l - d e f i n e d .  Such informat ion i s  of 
p a r t i c u l a r  importance i n  an e r a  when physic ians  a r e  f r equen t ly  
c a l l e d  upon t o  decide  whether and when t o  d i scon t inue  ex t r ao rd in .  
a r y  measures of l i f e  suppor t .  We r epor t  t he  outcome (follow-up 
1-7 y r s )  i n  16 c h i l d r e n  ages  6 nos-16 y r s  i n  coma of non-traum- 
a t i c  o r i g i n  f o r  longer t han  5 days. The 8 g i r l s  and 8 boys r e -  
mained i n  coma f o r  per iods  of 6-180 days ( r ed ian  17.5 days)  and 
12 c h i l d r e n  remained i n  deep coma 1-35 days (median 10.9 days) .  
Major neu ro log ica l  r e s idua  ( se i zu res ,  developmental r e t a r d a t i o n ,  
b l indness )  occurred i n  4, minor r e s idua  (MBD, minimal motor d e f i -  
c i t s ,  . p e r s o n a l i t y  disorder) i n  7 ,  and no d e f i c i t s  were observed 
i n  5 ch i ld ren .  A f t e r  recovery 6 were average o r  s u p e r i o r  i n  in-  
t e l l i g e n c e  and 2 a d d i t i o n a l  c h i l d r e n  exh ib i t ed  no decrement i n  
I.Q. The l i k l ihood  of sequelae  appeared r e l a t e d  t o  e t i o l o g y  and 
occurred i n  a l l  cases  of anoxia (5/5) ,  f r equen t ly  a f t e r  encepha- 
l i t i s  (518) but  i n  none of t he  c h i l d r e n  wi th  Reye Syndrome ( 0 1 3 ) .  
Duration of deep coma a s  we l l  a s  t he  presence of increased in-  
t r a c r a n i a l  pressure  f o r  more than  2 days appeared t o  inf luence 
outcome. However s e i z u r e s ,  t he  neces s i ty  of a s s i s t e d  v e n t i l a -  
t i o n ,  o r  t he  d u r a t i o n  of l i g h t  coma was not  of any p red ic t ive  
va lue .  Our r e s u l t s  suggest  t h a t  a s i g n i f i c a n t  propor t ion of 
c h i l d r e n  su rv iv ing  ~ r o l o n g e d  coma of non-traumatic o r i g i n  a r e  
ab l e  t o  a t t a i n  a meaningful q u a l i t y  of l i f e .  
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