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MATURATION OF BODY TEMPERATURE CONTROL OF PREMATURELY 1339 BORN INFANTS. Edward F. B e l l  and Gladys R. Rios. 
U n i v e r s i t y  o f  Iowa, Oept. o f  Ped ia t r i c s ,  Iowa C i t y .  

Each o f  12 AGA premature i n f an% ( b i r t h  we ight  0.84-1.48 kg) 
was s tud ied  once weekly f o r  3 t o  6  weeks beginning a t  age 4-10 d. 
Each week metabo l ic  heat  p roduct ion  (M) and body temperatures 
were measured f o r  1-1.5 h  a f t e r  e q u i l i b r a t i o n  a t  each o f  f o u r  
abdominal s k i n  temperatures (Ts)  (35.5, 36.0, 36.5, 37.0°C) i n  
a  s ing le-wa l led  incubator  (A i r -Sh ie l ds  C-86H) operated by s k i n  
temperature servocont ro l .  The n e u t r a l  s k i n  temperature (nTs) 
was determined as t h a t  a t  which M was minimal wh i l e  r e c t a l  
temperature ( T r )  was normal (36.5-37.5"C). 

The modal nTs was 36.0 o r  36.5OC a t  a l l  ages. The r e c t a l -  
s k i n  g rad ien t  a t  n e u t r a l i t y  (nTr - nTs), the  neu t ra l  metabo l ic  
r a t e  (Mn), and t he  metabo l ic  response t o  c o l d  (M35.5 - Mn) a l l  
increased w i t h  age. Mean values are  shown i n  t he  t a b l e  below: 

Age (wk) 1 2 3 4 5 6  
nTs (OC) 36.4 36.2 36.1 36.5 36.5 36.4 
nTr - nTs (OC) 0.5 0.6 0.8 0.8 0.8 0.9 
Mn (W/kg) 2.0 2.3 2.4 2.7 2.8 2.9 
M35.5 - Mn (ZMn) 7  13 17 22 18 10 

A t  1  week, M was independent o f  Ts; Tr  va r i ed  w i t h  Ts b u t  was 
always 0.5OC h igher .  A f t e r  week 1, M was h i ghes t  a t  Ts 35.5"C. 
M increased w i t h  age regard less  o f  Ts. Defense aga ins t  c o l d  
improved, as s k i n f o l d  th ickness and t he  c a p a b i l i t i e s  f o r  
vasocons t r i c t i on  and r a i s i n g  M a l l  increased w i t h  age. 
Metabo l ic  heat  p roduct ion  o f  these smal l  premature i n f a n t s  
depended more on age ( f rom 1 t o  6  weeks) than on s k i n  
( o r  environmental)  temperature. 

SHOULD SKIN TEMPERATURE SERVOCONTROL PROBES BE 

1340 SHIELDED FROM THE ENVIRONMENT IN INCUBATORS? 
Edward F. B e l l  and Gladys R. Rios. U n i v e r s i t y  o f  

Iowa, Department o f  Ped ia t r i c s ,  Iowa C i t y .  
We performed 1238 pa i r ed  measurements o f  abdominal s k i n  

temperature w i t h  and w i t hou t  a  fo i l -backed,  adhesive foam s h i e l d  
p laced over t he  t he rm is to r  (YSI).  Pa i red  measurements were made 
s imul taneous ly  a t  ad jacent  s k i n  s i t e s .  A l l  i n f a n t s  (28-33 wk 
ges ta t i on )  were i n  s i ng le -wa l l ed  incubators  operated by s k i n  
temperature servocont ro l .  

The sh ie l ded  t he rm is to r  always recorded a  h igher  temperature 
than t he  unsh ie lded t he rm is to r ;  the  d i f f e r e n c e  ranged from 0 t o  
1.2'C. There were 824 measurement p a i r s  i n  t h e  supine p o s i t i o n  
(mean 0.27"C, SD 0.14"C) and 414 i n  the  prone p o s i t i o n  (0.31 i 
O.lg°C). The supine data were considered more r e l i a b l e  because 
t he  t he rm is to r s  cou ld  always be a t tached i n  t he  same p o s i t i o n  
(mid-epigastr ium) and t he re  were fewer problems w i t h  s k i n  con- 
t a c t .  The supine data were examined by ana l ys i s  o f  var iance. 
The e f f e c t  o f  s h i e l d i n g  ( sh i e l ded  - unshielded) increased w i t h  
age (0.24OC a t  1  wk t o  0.32'C a t  6  wk) and decreased w i t h  s k i n  
c o n t r o l  temperature (0.30°C a t  35.5OC t o  0.25OC a t  37.0°C). The 
e f f e c t  o f  s h i e l d i n g  a l s o  c o r r e l a t e d  s i g n i f i c a n t l y  ( l i n e a r  
regress ion a n a l y s i s )  w i t h  t he  core-sk in ,  core-environment, and 
skin-environment thermal g rad ients ,  and a l s o  w i t h  t he  t i s s u e  
i n s u l a t i o n .  

Al though s t a t i s t i c a l l y  s i g n i f i c a n t ,  these e f f e c t s  a re  o f  
l i t t l e  c l i n i c a l  s i gn i f i cance .  I t  i s  impor tant ,  however, t o  
r e a l i z e  t h a t  s h i e l d i n g  t h e  servocont ro l  probe i n  incubators  i n -  
creases t he  perce ived temperature by an average o f  0.3'C. 

VISUAL INFORMATION PROCESSING I N  INFANTS WITH INTRA- 1341 VENTRICULAR HEMORRHAGE (IVH) . Margaret Bendersky, 
Michael Lewis, Mujahid Anwar, Anne Koons, I .  Mark 

H i a t t ,  Thomas Hegyi, Divis ions  of Neonatology and Child Develop- 
ment, Department of P e d i a t r i c s .  UMDNJ-Ruteers Medical School - 
New Brunswick, N . J .  

We assessed v i s u a l  a t t e n t i o n  i n  an habi tuat ionl recovery  para- 
digm and performance on t h e  Bayley Scales  of In f an t  Development 
i n  t h e  second year  of l i f e  among twelve p a t i e n t s  who suffered 
moderate (Grades 11-111) o r  severe  (Grade IV) IVH, e i t h e r  uni- 
l a t e r a l  o r  b i l a t e r a l .  

Test r e s u l t s  showed t h a t  p a t i e n t s  wi th  u n i l a t e r a l  bleed had 
g r e a t e r  hab i tua t i on  t o  a redundant s t imulus ,  i nd i ca t i ng  more 
e f f i c i e n t  informat ion processing. Recovery of a t t e n t i o n  t o  a 
novel s t imulus  appeared t o  be r e l a t e d  t o  t he  s e v e r i t y ,  r a t h e r  
than t h e  l a t e r a l i t y ,  of t h e  IVH. As measured by t h e  Bayley Psy- 
chomotor Index (PDI), p a t i e n t s  wi th  u n i l a t e r a l  b leeds  performed 
b e t t e r  than those  wi th  b i l a t e r a l  involvement (mean 85 v s  66).  
The PDI was unaffec ted  by t h e  grade of IVH.  The Bayley Mental 
Development Index (MDI) was a f f ec t ed  by s e v e r i t y  l e v e l ,  wi th  
h igher  IVH grades showing poorer performance (mean 71 v s  56).  

The r e s u l t s  of t h e  s tudy support t he  hypothes is  t h a t  uni- 
l a t e r a l  hemorrhage r e s u l t s  i n  a more optimal development than a 
b i l a t e r a l  one, and t h i s  may be independent of t h e  grade of t h e  
bleed. 

VITAMIN E (V1T.E) I N  HUMAN EYE-RETINAL,CHOROIDALANE 
VITREOUS LEVELS WITH & WITHOUT TREATMENT. Rama Bhat, 1342 Urmila Dahiya (Spon. by D.  Vidyasagar) . Univers i ty  of 

I l l i n o i s  Hospi ta l ,  Department of Ped i a t r i c s ,  Chicago, I l l i n o i s .  
Despi te  widespread prophylact ic  use  of v i t  . E f o r  t h e  preven- 

t i o n  of r e t r o l e n t a l  f i b r o p l a s i a  (RLF) i n  preterm i n f a n t s ,  t h e r e  
is  no information on v i t .  E l e v e l s  wi th in  t heeye .  We previously  
repor ted  r e t i n a l  l e v e l s  of v i t .  E i n  k i t t e n s  (Ped ia t r  Res 18:323A, 
1984) . Wemeasured v i t .  E l e v e l s  i n  r e t i n a ,  choroidal  and v i t r eous  
t i s s u e  i n  20 human eyes. Eyes were obtained a t  death  a f t e r  in- 
formed consent.  I n f an t s  who survived >24 hrs .  had received o r a l  
v i t  . E 50 mglkglday. B i r t h  weight and ges t a t i ona l  age  (GA) ranged from 
0.62 t o  2.9 kg and 26 t o  40 wks. Two i n f a n t s  had RLF (Stage  1-11) 
beforedeath .  Data o n v i t .  E i n  serum, r e t i n a ,  choroidal ,  v i t r e o u s  
obtained a t  t h e  t ime of d e a t h a r e  shown below. V i t  . E was assayed 
G.A. Out- No. Vit.E Serum Set ina* Choroid* Vitreous* 
wks. Come Eyes RLF Rx mgm% pg/g pg/g ug/g 
<27 Dieda 8 - No 0.1 36f16 - 60 2.5 

~ i v e d ~  6 l ( 1 )  Yes 1.27 533f100 164 21.5t18 
30- 32 Livedb ; 0 Yes 1 .1  211 - - 

l(J.1) Yes 1.8 1520 4 0 2.5 
40 Dieda 2 No 1.3 1000 10 2.5 
a=Died <24 h r s . ,  b=Lived >25 days, pg/g of p ro t e in ,  f = M53.D. 
bv HPLC. From t h i s  da t a  we conclude: a )  No c o r r e l a t i o n  between 
serum and r e t i n a l  l e v e l s  could be  found; b) Choroidal and v i t r eous  
l e v e l s  increased minimally in t h e  t r e a t e d  group; c)  Re t ina l  l e v e l s  
i n  t h e  t r e a t e d  group were s i g n i f i c a n t l y  higher than t he  unt rea ted;  
and d) Ret inal  l e v e l s  increased with g e s t a t i o n a l  age. These da t a  
show l a c k  of r e l a t i o n s h i p  between serum and r e t i n a l  l e v e l s  and RLF. 

D E x F w m m m  OF ?HE ONmm EFeAmmzPLP B r n .  Carlos E. Blanco, 
Chester B. b k t m  Jr ,  Marc A. Hanson* and Helen MXmke* (-.by 1343 m i q u e  Rigat;). , of mt., miv. of r.intmq, maski& 

and ObGyn. Nipregen. NL. and *Phvsiol.Biochan., R e a h .  KK. 2. 

We USEd &cal ventilatim-of the fetal  lung in utem to  alter fetal  b l d  
qases and thus sewa te  the influences of FO2 ard HU2 m the onset of extra- 
uterine breathing. Acute exprimnts: 7 prqmnt sheep -at& urder spinal 
anesthesia a t  14C-145 days' a. An &tracheal a, tukes t o  the 
ventilator and a carotid catheter were placed in the fetus mdex local 
arrsthesia, and the uterus m s  closed. Mechanical ventilation ms started using 
02, N2 an3 032 t o  achieve the desired b l d  gas wttern. After 2 h the uterus was 
-Fen&, the fetus delivered, the tnioilical cord claq& and the fetus placed 
either in a 40°C saline bath or on a cold table. mdxmical ventilation was 
stoppfd 2 m i n  after delivery and the time to  onset of breathing was okerved. 
awnic :  Fetal e l d e s ,  vascular catheters, e n d o t r a m  and ventilator tubes 
ard an inflatable occluder on the tnioilical cord were placed i n  2 pregMnt sheep 
a t  127 days' GA. l he  fetuses were ventilated in utero 5 or mre days later w i t h  
02 or N2 + 032. ?he ventilator was stoppfd, the wrd crcluded, and the time to  
onset of breathing (diaphraqn E%) recorded. Fesults are given in the table. 

Acute Chronic 
PJ2* (-1 374 323 57 9 14 23 13 - 11 32 22 
HU2* (W) 66 27 46 42 36 24 26 - 68 47 42 
Wann bath yes yes yes yes yes no no Intrauterine 
T im (set)** <5 60 60 >I20 75 <10 15 *** 138 67 56 
*At awt of breathing. ** TO onset of breathing. *** Did not breathe. 
Ccerclusions: 1. Cold and hypzcaplia are important s W i  for the awt of 
n e ~ ~ t a l  respiration. 2 .  y.poxia depresses breathing a t  this time. 3. Cord 
chp ing  without c h q e  in b l d  gases dog not result in breathing. 

HYPOPUSIA AND VASCULQ ABNORMALITIES I N  

1344 CONGENITAL DIAPHFMWlTIC HF,RNIA (CDH) . D. Bohn, El. 
T-a, D. Pe r r in ,  M. 

. . . The Depts. o f  
Path. & In t ens ive  Care The m s p i t a l  f o r  Sick  Children, l b ron to .  
I n  a p rospec t ive  s tudy  o f  58 i n f a n t s  w i t h  CDH, t h e r e  were 30 sur-  
v ivo r s  who d m n s t r a t e d  d u c t a l  shunt ing,  r e v e r s i b l e  w i th  hyper- 
, v e n t i l a t i o n  and 28 non su rv ivo r s  w i th  severe  hypercarbia  and hy- 
p x e m i a  which could  not be reversed w i th  e i t h e r  va sod i l a to r s  or 
hype rven t i l a t i on  (mean airway p re s su re  >20cms H20, r e sp .  r a t e s  
>40/min). Deta i led  m r p h a n e t r i c  a n a l y s i s  o f  t h e  p o s t  m r t e m  lung 
was c a r r i e d  o u t  in 7 i n f an t s .  PuImonary vascu l a r  changes were 
mi ld  r e l a t i v e  to i n f a n t s  w i th  p e r s i s t e n t  pulmonary hyper tens ion 
(PPH) ( J  Ped i a t r  98:%2,1981*) b u t  canparable to a p rev ious ly  re- 
po r t ed  ca se  o f  CDH. ( B r i t  J Surg 58:362,1971). Considerably 
mre severe  puImonary h y p p l a s i a  was i d e n t i f i e d  i n  3 p a t i e n t s  in 
whan lung volumes were a v a i l a b l e  and t o t a l  a l v e o l a r  n m h r  could  
b e  ca l cu l a t ed .  (Newborn c o n t r o l s  Am Rev Resp Dis 129:208,1984)** 
Diaqnosis Extension o f  Muscle Medial m r t r o w h v  lbtal No. o f  

% Alv. W a l l  Art- % W a l l  Thickness of N v e o L  
e r i e s  Muscularised A r t e r i e s  100-200 c c  
~ u n g ( 1 )  ~ u n g ( c )  m g ( ~ )  L ~ ( c )  LW(IL ~ u n g ( c b  

CCH 35 t9  45t8  13'3 11'4 1 . 6 ~ 1 0  5 . 8 ~ 1 0  
PPH* 100 25 
Control  0 6 **49-82xl&//~un 
Thus, wh i l e  t h e r e  is increased muscular i ty  i n  the pulmonary vasg 
c u l a r  bed o f  t h e s e  s eve re ly  a f f e c t e d  i n f a n t s ,  t h e  i r r e v e r s i b l e  
hypxemia  and hypercarbia  seen in l i f e  may b e  b e t t e r  explained by 
de f i c i ency  i n  nwnber o f  a l v e o l i  and a c ~ n p a n y i n g  arteries i n  both 
i p s i l a t e r a l  ( I )  and c o n t r a l a t e r a l  (C) lungs .  
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