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1152 NTRAGNTRICULAR HEMORRHALGC IN PREMTUI: N E U R O B E H ~  
ORAL FINDINGS AND NATURAL HISTORY. David T  S c o t t  and 
ac u e l i n e  R Farwel l ,  Dept. o f  P e d i a t r i c s ,  Ya le  Univ.  6 School o f  

Medi:ine, New Haven. (Sponsored by Joseph B Warshaw.) 
Twenty-seven cases o f  i n t r a v e n t r i c u l a r  hemorrhage (IVH] i n  

premature i n f a n t s  i n  t he  Newborn U n i t  o f  Yale-New Haven H o s p i t a l  
were s tud ied.  IVH occu r red  i n  30% o f  admi t ted i n f a n t s  o f  532 
weeks ges ta t i ona l  age (GA). Male t o  female r a t i o  was 20:7. The 
GA o f  t he  i n f a n t s  was 528 weeks i n  8 cases, 29-30 weeks i n  9, 
31-32 weeks i n  9, and 34 weeks i n  1. Average 1- and 5-minute 
Apgars (4.3, 5.8) were s i m i l a r  t o  those o f  a  s e r i e s  o f  premature 
o f  comparable GA w i t h o u t  IVH (4.8, 6 .6) ;  however, 30% o f  i n f a n t s  
w i t h  IVH had Apgars o f  <5 a t  5 minutes, w h i l e  o n l y  16% o f  i n f a n t  
w i t h o u t  IVH d i d .  Age a t  d iagnos is  ranged from <1 day t o  14 days 
hemorrhage occur red e a r l i e r  w i t h  decreas ing GA. Of 27 i n f a n t s ,  
19 had developed r e s p i r a t o r y  d i s t r e s s  syndrome, and 17 r e q u i r e d  

mechanica l  v e n t i l a t i o n .  19 p a t i e n t s  d ied.  Of t he  8 su rv i vo rs ,  
6  have vent r icu lomegaly ,  and 4  have had a  shunt  placed. Neuro- 
behav io ra l  e v a l u a t i o n  by a  m o d i f i c a t i o n  o f  t he  B raze l t on  exami- 
n a t i o n  was performed on 13 i n f a n t s  a f t e r  IVH, and scores were 
compared w i t h  scores o f  w e l l  i n f a n t s  o f  s i m i l a r  GA. I t i s  of 
i n t e r e s t  t h a t ,  a l though i n f a n t s  w i t h  IVH had somewhat lower  
scores f o r  tone and r e f l e x e s ,  t he  most marked d i f f e r e n c e s  
between the  two groups were found i n  average scores f o r  measures 
o f  s o p h i s t i c a t e d  behav ior :  adap ta t i on  t o  l i g h t  (2.7 vs. 4.11, 
o r i e n t a t i o n  t o  sound (1.9 vs. 3.6),  a l e r t n e s s  (1 .4  vs. 2.71, 
and i r r i t a b i l i t y  (2.4 vs. 4.1).  

Rspon. by P. M .  Tay lo r ) .  Univ. of P i t t s b u r g h  School of Medicine. 
TCZ, t he  r e s i s t a n c e  t o  a  100 pamp a l t e r n a t i n g  c u r r e n t  passed 

etween two s u r f a c e  s c a l p  e l e c t r o d e s ,  dec rea se s  w i th  hydrocepha- 
us i n  i n f a n t s .  S ince  t he  impedance of  blood is  g r e a t e r  than the 
mpedance of wa te r ,  t h e  replacement of CSF by blood ( a s  occu r s  i r  
VH) should  r a i s e  TCZ. 

Normal neona t a l  TCZ va lues  were e s t a b l i s h e d  from s e r i a l  mea- 
urements dur ing t h e  f i r s t  8  days of  l i f e  i n  7 1  neonates  ranging 
n  g e s t a t i o n a l  age (GA) from 26 t o  43 wks. At a l l  p o s t n a t a l  ages 
PNA) wi th  >15 obse rva t ions  t h e r e  was a  s i g n i f i c a n t  c o r r e l a t i o n  
etween GA and TCZ (r=0.62-0.85, p<0.01) .  With t h e  except ion of 
ay 5-6 f o r  GA 26-29 wks, t h e r e  were no d e t e c t a b l e  day-to-day 
hanges i n  TCZ w i t h i n  GA groups. 

Seven bab i e s  w i th  autopsy-proven IVH had s e r i a l  TCZ measure- 
n t s  throughout  t h e i r  c l i n i c a l  course .  TCZ r o s e  from 25.5'0.9 
ms (meantSEM) be fo re  t o  35.6t3 .7  (p<0.05) a f t e r  c l i n i c a l  de- 

e r i o r a t i o n .  The l a t t e r  va lue  was a l s o  g r e a t e r  than t h e  mean TCZ 
b t a i n e d  from 19 neonates  of  comparable GA and PNA who d i d  n o t  
ave IVH (35.6i3.7 ohms vs  28.0t0 .7 ,  p<0.05).  TCZ va lues  ro se  
6  ohms from the  f i r s t  measurement t o  t he  l a s t  i n  617 IVH bab ie s  
u t  i n  only  2/19 normal bab i e s  (GA=26-30 wks),  X2=18.80, p<0.001. 

TCZ r e l i a b l y  de t ec t ed  IVH. I t  i s  s a f e ,  inexpensive  and e a s i l y  
easured.  When ob t a ined  s e r i a l l y  and p rospec t ive ly ,  i t  has  t h e  
o t e n t i a l  t o  f u r t h e r  d e f i n e  t he  c l i n i c a l  c o r r e l a t e s ,  t iming and 
a thophysiology of IVH. Since  TCZ i s  r e l a t e d  t o  GA i t  may a l s o  
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s o 4  neuropathy w i th  anhydros is  i s  a  c l i n i c a l  
group o f  cond i t i ons  c h a r a c t e r i z e d  by autonomic 

e r e n t  from t h a t  r e p o r t e d  t o  d a t e  i n  t h i s  cond i t i on .  P.R. came 
o  ou r  a t t e n t i o n  a t  t h e  age  of  6 mos. because  of  f a i l u r e  t o  
h r i v e ,  f requent  ep i sodes  of unexpla ined f e v e r  and ind i f f e r ence  
o  pain .  I n t r ade rma l  h i s t amine  t e s t  was abnormal and methacho- 
i n e  t e s t  produced a  mio t i c  response .  Anhydrosis and a l ac r ima  
e r e  p r e s e n t  a s  were slowing of femoral nerve  v e l o c i t i e s  and 
ower motor neuron denervat ion.  I n d i f f e r e n c e  t o  pa in  was p re sen  
i n c e  b i r t h  and was evidenced by m u l t i p l e  s c a r s  on h i s  l i p s  and 
inge r s .  The fungiform, c i r cumva l l a t e  p a p i l l a e  and t a s t e  pe rcep  
i on  were p r e s e n t .  Abnormal EEG and a  moderate de l ay  i n  o v e r a l l  
evelopment were noted.  The s u r a l  nerve  b iopsy showed an ex- 
remely smal l  nerve  and a  v i r t u a l  absence o f  unmyelinated nerve  

1154 1 MENKES KINKY HAIR SYNDRCME: SERIAL CT SCAN FINDINGS 
I N  THREE CASES WITH PATHOLOGICAL CORRELATION I N  ONE 
CASE. Alan R. Seay, P a t r i c k  F. Bray, Douglas Wing, 

J o e l  A. Thompson, James F. Bale,  and Darryl  M. Williams. 
Un ive r s i t y  of  Utah Col lege  of Medicine, Divis ion of P e d i a t r i c  
Neurology, Departments of Neurology and P e d i a t r i c s ,  Department 
of Radiology, and the  Divis ion of  Hematology, Department of 
Medicine, S a l t  Lake C i ty .  

The c l i n i c a l  cou r se s  and C-T scans  of 3  p a t i e n t s  w i th  Menkes 
Kinky Hair  Syndrome (MKHS) a r e  de sc r ibed .  Once t he  d i agnos i s  
was considered and conf i rmatory  evidence  of  d i s t u r b e d  copper 
metabolism was c o l l e c t e d  t he  o v e r a l l  c l i n i c a l  neu ro log i ca l  
cou r se s  were s i m i l a r .  However, s t r i k i n g  v a r i a t i o n  was noted i n  
t he  p a t t e r n s  of head growth, varying from e a r l y  and c o n s i s t e n t  
microcephaly t o  a c c e l e r a t e d  head growth and increased i n t r a -  
c r a n i a l  p r e s su re .  S imi l a r  v a r i a t i o n  i n  t h e  C-T scan d a t a  was 
noted,  from d i f f u s e  c e r e b r a l  a t rophy  t o  c y s t i c  encephalomalacia 
t o  f i nd ings  which suggested l a r g e  b i l a t e r a l  subdural  hematomas. 
An angiogram and autopsy i n  one ca se  document r e s p e c t i v e l y  
s t r i k i n g  blood v e s s e l  abno rma l i t i e s  and o ld  i n f a r c t s  and 
ischemic l e s i o n s .  These ca se  f i nd ings  i l l u s t r a t e  t h e  need t o  
cons ide r  MKHS i n  young i n f a n t s  wi th  r e t a rded  growth, delayed 
development and s e i z u r e s  i n  whom o t h e r  c l i n i c a l  and radiographic  
evidence  s t r o n g l y  sugges t s  abuse  and neg l ec t .  

FANTILE SPASMS: EVALUATION OF A STANDARDIZED TREAT- 
NT REGIMEN; William D. S inge r ,  Edward E. Rabe, 
rome S. H a l l e r  - Department of P e d i a t r i c s  (Neurology 

T u f t s  - New England Medical Center  Hosp i t a l  - Boston, MA 
I n f a n t i l e  spasms have been considered r e f r a c t o r y  s e i z u r e s  car-  

r y ing  a  poor prognosis  f o r  s e i z u r e  c o n t r o l  and i n t e l l e c t u a l  dev- 
lopment. Treatment w i th  convent ional  an t i convu l san t s ,  ACTH and 
c o r t i c o s t e r o i d s ,  a s  w e l l  a s  newer agen t s  such a s  n i t razepam,  
diazepam and clonazepam have produced v a r i a b l e  r e s u l t s  f o r  
s e i z u r e  c o n t r o l ,  but  they have a l l  been a s s o c i a t e d  w i th  extremely 
high r ecu r r ence  r a t e s .  Therefore ,  they have no t  been shown t o  a l -  
t e r  t h e  n a t u r a l  h i s t o r y  of t h i s  s e i z u r e  d i s o r d e r .  

This  s t udy  p r e s e n t s  an a n a l y s i s  of  a  s t anda rd i zed  t rea tmer+re-  
gimen us ing  ACTH i n  t r e a t i n g  i n f a n t i l e  spasms. Data i s  p r e sen t ed  
r e l a t i n g  t o  each p a t i e n t ' s  neu ro log i c  s t a t u s  and se i zu l e inc idence  
on t r ea tmen t  and a f t e r  a  prolonged pe r iod  of follow-up averaging 
50 months. F i f t y - f i v e  p a t i e n t s  i n i t i a l l y  r ece ived  ACTH, 40 u n i t s  
qd wh i l e  h o s p i t a l i z e d ,  followed by 80 u n i t s  qod f o r  a  minimum of 
3  months a t  home. The dosage was mainta ined a t  t h i s  l e v e l  wh i l e  
improvement was being shown i n  s e i z u r e  frequency and EEG p a t t e r n .  
ACTH was then tapered s lowly.  Thirty-one p a t i e n t s  were t r e a t e d  
w i th in  1 month (GpI) and 24 p a t i e n t s  more than 1 month a f t e r  
s e i z u r e  onse t  ( G ~ I I ) .  Complete s e i z u r e  c o n t r o l  of  87% of  GpI pa- 
t i e n t s  and 56% of GpII p a t i e n t s  (P<0.05) was achieved on ACTH The 
r ecu r r ence  r a t e  was 3.2% f o r  GpI and 12.5% f o r  GpII patients. The 
s e i z u r e  c o n t r o l  r a t e  f o r  GpI su rpas se s  previoudy r epo r t ed  s t u d i e s  

n  which r ecu r r ence  r a t e  d33 -67% have r e s u l t e d  i n  o v e r a l l  sekure  

1157 1 A  STANDARDIZE^ NEUROLOGICAL ZXAMINATION FOR INFANTS: 
OPTIMALITY SCORES FOR A H I G H  RISK GROUP. Uwe Stave ,  
Mailman Center ,  School of Med., Univ. of Miami, F1. 

The neu ro log i ca l  eva lua t i on  of h igh r i s k  i n f a n t s  i n  mul t i -  
c en t e r ed ,  comprehensive follow-up programs needs t o  be s t an -  
da rd i zed  f o r  methodology and normal i ty .  Touwen has  e s t a b l i s h e d  
t h e  ranges  of opt imal  responses  w i th  w e l l  de f ined  methods f o r  
i n f a n t s ;  from t h i s  we have der ived a  s t anda rd i zed  neu ro log i ca l  
examination (SNE) f o r  ages  3  and 6  mo. We have t abu l a t ed  t h e  
r e s u l t s  of 38 a p p r o p r i a t e l y  s e l e c t e d  i tems of neuromatura t ional  
achievement and app l i ed  P r e c h t l ' s  p r i n c i p l e  of a n  o p t i m a l i t y  
s c o r e  expressed a s  pe rcen t  of i tems achieved.  Scores  a r e  a r b i -  
t r a r i l y  d iv ided i n t o  normal,  subopt imal  and non-optimal ca tegor  
i e s .  Comparisons a r e  made among fu l l - t e rm ,  pre term and ve ry  
sma l l  bab i e s ,  and w i t h i n  t h e s e  c a t e g o r i e s  between i n f a n t s  who a 
neonates ,  had no s p e c i f i c  d i agnos i s  (NSD) and those  w i th  s eve re  
pathology (PATH). A l l  d i f f e r e n c e s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n  

I 
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At 3 mo. c o r r e c t e d  age:  Neurological  Op t ima l i t y  Scores i n  % 
CATEGORY : FULL-TERM PRETERM 1000 - 1500 e. BW 

I NEONATAL DIAGNOSIS: NSD PATH. NSD PATH. NSD PATH. 
number of  p a t i e n t s  24 12 23 20 1 3  14 
100-88=normal 79 17 50 20 46 21 

87-75=sub-optimal 21 58 33 65 23 65 
<75 =non-optimal 0  25 17 15 31 14 

This  ins t rument  s e n s i t i v e l y  i n d i c a t e s  neu ro log i ca l  immaturity 
and /o r  dys func t ion  i n  t h e  popu la t i on  of h igh - r i sk  i n f a n t s  
s t u d i e d .  A r e p e a t  of t he  SNE a t  age  6  mo. r evea l ed  marked 

I I ]improvements i n d i c a t i n g  p rog re s s ive  s e l f - r e p a i r  and/or  catch-up. 
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