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The metabol ic  responses  t o  a  cons t an t  g lucose  i n f u s i o n  (4.3% 
.2 mglkglrnin) were measured i n  30 prematures,  700-15598. The 
s tudy  included 18  s t r e s s e d  i n f a n t s  who needed a s s i s t e d  v e n t i l a -  
t i o n  (Grp A) and 12 c o n t r o l s  (Grp B). Plasma samples f o r  g lu-  
cose ,  i n s u l i n ,  c o r t i s o l ,  and g l y c e r o l  were obta ined from cord  
blood,  j u s t  p r i o r  t o  g lucose  i n f u s i o n  a t  2.1+.2 h r  (mean + S.E.) 
and 5.5+.4 and 25.6f1.0 h r  a f t e r  s t a r t  of g lucose  i n fus ion .  
~ e t a b o l y c  r e s p o n s e s w e r e  s i m i l a r  i n  both  groups i n  t h e  cord  and 
p re in fus ion  samples.  I n  t h e  f i r s t  pos t - i n fus ion  sample, g lucose  
(p< . 01 ) ,  c o r t i s o l  (p< .05) ,  and g l y c e r o l  (p< .01) were h ighe r  i n  
A than  i n  B. I n s u l i n  va lues  c o r r e l a t e d  w i th  g lucose  v a l u e s  
(p<.001) and IIG were no t  s i g n i f i c a n t l y  d i f f e r e n t  between A and 
B. Hyperglycemia (plasma glucose  >145mg/dl) was seen i n  10 of A 
and 1 of  B i n f a n t s  (pc.025). I n f a n t s  i n  A who became hypergly- 
cemic i n  t h e  f i r s t  pos t - i n fus ion  sample (Grp A1) were t hen  com- 
pared w i th  s t r e s s e d  euglycemic i n f a n t s  (Grp A 2 )  I n s u l i n  l e v e l s  
were h igher  (42.2313.9 VS 9.4+2.5~U/ml, p< .05) ,  g l y c e r o l  l e v e l s  
s i m i l a r  (8.6k1.6 VS 8.8+1.4mg/dl), bu t  c o r t i s o l  l e v e l s  lower 
(15.3k4.2 VS 2 8 . 0 + _ 2 . 4 ~ ~ / d l ,  p<.05) i n  A1 than A2 i n f a n t s .  There 
was no d i f f e r e n c e  i n  m o r t a l i t y  between Al and A2 i n f a n t s ;  s t r e s s  
r a t h e r  than hyperglycemia was r e l a t e d  t o  m o r t a l i t y .  I n  summary, 
c o r t i s o l  and g l y c e r o l  responses  were h ighe r  i n  s t r e s s e d  neonates  
However, hyperglycemia i n  s t r e s s e d  i n f a n t s  could  n o t  be  a t t r i -  
buted  t o  any of  t h e  metabol ic  f a c t o r s  eva lua t ed .  
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CAPILLARY VENOUS HEMATOCRIT DIFFERENCE IN NEWBORN IN- 
FANTS: RELATION To BLOOD VOLUME, PERIPHERAL BLOOD 
FLOW, AND ACID BASE STATUS. Otwin Linderkamp, Hans T. 

A comnon recovery  (CR) p o l i c y  des igned t o  c r e a t e  an atmospher 
f o r  r e l a x a t i o n  of  p a r e n t s  w i th  t h e i r  baby whi le  t e s t i n g  t h e  con- 
cep t  t h a t  more comprehensive nu r s ing  c a r e  can be mainta ined was 
i n s t i t u t e d  12/1/76. This  e l e c t i v e  a l t e r n a t i v e  i s  o f f e r e d  a s  p a r  
of  a  family-centered ma te rn i t y  program wi th  p a r e n t s  advised pre-  
n a t a l l y .  A 6-hour pe r iod  was a r b i t r a r i l y  f i x e d  by phys i c i ans  an  
nu r se s  w h i l e . d e f i n i n ~  phynical  s e t t i n g ,  equipment,  admission and 
d i s cha rge ,  maternal  and i n f a n t  c a r e  c r i t e r i a  and p o l i c i e s .  CR 
t a k e s  p l a c e  i n  s i n g l e  p a t i e n t  l a b o r  rooms supe rv i sed  by l a b o r  an 
d e l i v e r y  nu r se s  who have r ece ived  i n s t r u c t i o n  i n  neona t a l  r i s k  
i d e n t i f i c a t i o n  and c a r e .  I'lhen rooming-in i s  a l s o  e l e c t e d ,  an  
i n f a n t  may n o t  need . t o  e n t e r  t h e  nu r se ry .  

In a  group of  95 f a m i l i e s ,  average  CR s t a y  was 3.3 hours .  1 9  
e l e c t e d  t o  t e rmina t e  e a r l y  due t o  f a t i g u e .  Five  newborn compli- 
c a t i o n s  of temperature  i n s t a b i l i t y  ( 2  ), tachypnea ( 1  1, c a r d i a c  
d i s e a s e  (l), hypoglycemia (1) and f o u r  maternal  compl ica t ions ,  
os tpar tum hemorrhage ( 3 )  and hematoma ( 1 )  caused i n t e r r u p t i o n .  
r a v i d i t y  and p a r i t y  d id  n o t  seem t o  i n f l u e n c e  outcome. No s i g -  
i f i c a n t  nu r s ing ,  phys i c i an  o r  p a r e n t a l  i n c i d e n t s  have been 
epo r t ed .  !Ve conclude t h a t  CR, u t i l i z i n g  l a b o r  rooms and 
l lowing h igh  q u a l i t y  r i s k  i d e n t i f i c a t i o n  by nu r se s  whi le  f a c i l i  

Versmold, I rmela  St rohhacker ,  Kar in  Messow-Zahn, Klaus P. R iege l  
Klaus Betke (spon. William H. Tooley) Univ. Munich, Department 
of P e d i a t r i c s ,  Fede ra l  Republic of Germany. 

The d i f f e r e n c e  between c a p i l l a r y  and venous hema toc r i t s  of 
newborn i n f a n t s  can be l a r g e  and i t s  e x t e n t  cannot be p red i c t ed  
simply. We, t h e r e f o r e ,  examined the  r e l a t i o n s h i p  of t h e  c a p i l l -  
ary-venous hematocr i t  d i f f e r e n c e  t o  ac id  b  v a l u e s ,  blood 
p re s su re ,  blood volume and red  c e l l  mass (B"l-albumin d i l u t i o n ;  
Linderkamp e t  a l ,  Eu r . J .Ped i a t .  125:143, 1977; 125:135, 1977) ,  
and p e r i p h e r a l  blood flow (venous occ lu s ion  plethysmography).  We 
s t u d i e d  t h e s e  v a r i a b l e s  s imul taneously  i n  92 i n f a n t s  w i th  ges t a -  
t i o n  of 26-41 wks w i th in  6  h r s  a f t e r  b i r t h .  

The cap i l l a ry /venous  hematocr i t  r a t i o  (Hctc/Hctv) was >1.00 
i n  89/92 i n f a n t s  and t h e r e  was a  s i g n i f i c a n t  i nve r se  c o r r e l a t i o n  
between Hctc/Hctv and pH (r=-0 .82) .  s t anda rd  b i ca rbona t e  6=-0.73 
s y s t o l i c  blood p re s su re  ( r=-0 .61) ,  and p e r i p h e r a l  blood flow 
(r=-0.70).  18/22 i n f a n t s  w i th  Hctc/Hctv >1.20 had red  c e l l  mass 
va lues  of <35 mllkg i n d i c a t i n g  hypovolemia a t  b i r t h .  Hctc/Hctv 
d id  no t  c o r r e I a t e  w i th  t he  a c t u a l  blood volumes. Ges t a t i ona l  age  
of < 30 wks was a s soc i a t ed  w i th  a high Hctc/Hctv. 

These d a t a  i n d i c a t e  t h a t  a  high Hctc/Hctv r a t i o  occurs  w i th  
d i s tu rbed  mic roc i r cu l a t i on  and i n  t h e  s i c k e s t  newborn i n f a n t s  
s k i n  p r i ck  hema toc r i t s  o f t e n  ove re s t ima te  t he  blood oxygen ca r ry  
i ng  capac i ty  and r ed  c e l l  mass. Supported by Deutsche 
Fo r schunes~eme inscha f t  (SFB 147) .  

ISOLATED PULMONARY HYPERTENSION FOLLOWI' SEVERE 
POSTNATAL SHOCK. James E. Lock, Bradle P.  Fuhrman, , 993 r 
Michael L. Eps t e in ,  Russe l l  V. Lucas, Univ. of 

Minnesota Hosp i t a l s .  Dept. of P e d i a t r i c s ,  Minneapnlis.  . 
Four term neonates  3-14 days o ld  had i s o l a t e d  pulmonary hyper- 

t ens ion  (pH) 2-10 days fo l lowing p o s t n a t a l  hypotens ive  shock (BP< 
25 mmHg f l u s h ,  pH-6.94-7.17, Base de f i c i t=17 -26  mEq/L, and cons- 
umption c ~ a g u l o p a t h ~ ) .  Shock was due t o  c o a r c t a t i o n  i n  2  i n f a n t s ,  
E. c o l i  s e p s i s  i n  one, and s eve re  co ld  s t r e s s  ( r e c t a l  temp.=94OF) -- 
i n  one. Unlike i n f a n t s  w i th  p e r s i s t e n c e  of f e t a l  c i r c u l a t i o n  
(PFC), pre- and p e r i n a t a l  h i s t o r i e s  were normal: ~ ~ ~ a r i  = 8-10, 
B i r t h  Weight = 3 .2 -4 .2  kg. No i n f a n t  was cyano t i c  (p02>110 i n  02); 
none had symptoms i n  t he  f i r s t  2  days of l i f e .  

Af t e r  r e s u s c i t a t i o n  and succes s fu l  medical and/or s u r g i c a l  
therapy of t he  under ly ing d i s o r d e r ,  each i n f an t  developed h e a r t  
f a i l u r e  (CHF), r i g h t  v e n t r i c u l a r  hyper t rophy (RVH), and X-ray 
s i g n s  of pulmonary edema. C a t h e t e r i z a t i o n  2-10 days a f t e r  t he  
shock r evea l ed  PH a t  or above systemic l e v e l s  ( s y s t o l i c  p r e s su re  
= 60-100 mmHg), but no anatomic h e a r t  d i s e a s e .  CHF r e q u i r i n g  
d i g i t a l i s  p e r s i s t e d  for  6-12 months: RVH p e r s i s t e d  fo r  1-3+ yea r s  
A l l  4  c h i l d r e n  were asymptomatic by 2  y r s .  w i th  normal i n t r a -  
ca rd i ac  p re s su re s  a t  followup c a t h e t e r i z a t i o n  (1.2% y r s . ) .  

The f i nd ings  i n  t h e s e  i n f a n t s  d i f f e r  from those  r epo r t ed  w i th  
PFC or  lo PH, and support t he  hypothes is  t h a t  s eve re  shock, w i th  
3ut hypoxemia, may r e s u l t  i n  prolonged but r e v e r s i b l e  PH. The 
j i r e c t  cause  may be r e l a t e d  t o  acidemia, t i s s u e  hypoxia,  micro- 
zmboli, or  hypotens ion i t s e l f .  The f i nd ings  a l s o  suggest a  possible 
a n t r i b u t i o n  of  shock i n  t he  genes i s  of o the r  neonata l  forms ofPH.1 
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Current  methods f o r  blood oxygen t ens ion  a n a l y s i s  r e q u i r e  the 
use  of l a r g e ,  expensive  equipment by s p e c i a l l y  t r a i n e d  personnel 
both of which a r e  o f t e n  l o c a t e d  i n  a  c e n t r a l  l abo ra to ry .  Resu l t  
a r e  communicated by phone o r  runner .  Delays and t r ansmis s ion  
e r r o r s  can occur  r e s u l t i n g  i n  subopt imal  ca r e .  

We have modified t h e  t ranscutaneous  02 e l e c t r o d e  f o r  use  on 
0 . 1  ml. blood samples a t  t h e  bedside .  This dev i ce  r e q u i r e s  
l i t t l e  t e c h n i c a l  s k i l l  t o  use .  I t  i s  compact ( t h e  s i z e  of a  
sma l l  book),  p o r t a b l e ,  inexpensive  and h igh ly  a c c u r a t e .  

A comparison of 125 pa i r ed  blood samples analysed by t h e  Hucl 
"trough" e l e c t r o d e  and the  Radiometer ABL-1 Analyser demonstrat- 
ed a  c o r r e l a t i o n  c o e f f i c i e n t  of 0 .99 w i th  a  s t anda rd  e r r o r  of 
approximate ly  3  t o r r  over  t h e  range of 30-189. R e s u l t s  w i th  t h <  
Huch device  were c l i n i c a l l y  a v a i l a b l e  i n  90 seconds  ve r sus  an 
average  de l ay  of 18  minutes  be fo re  a  r e p o r t  was r ece ived  from 
t h e  c e n t r a l  l abo ra to ry .  

We b e l i e v e  t h i s  s imple  dev i ce  w i l l  have a  major impact on 
improving p a t i e n t  c a r e  and reducing l abo ra to ry  c o s t s .  Its use  
w i l l  be demonstrated a t  t he  t ime of p r e sen t a t i on .  

A COMPARISON OF TRANSCUTANEOUS OXYGEN TcP02 MONITOR- 
I N G  AND CoweNTioNa TEcwIQuEs FoR DE:EcTiNh Hwox- 
EMIA AND HYPEROXEMIA. John G .  Long, A l i s t a i r  G .  S. 

Philip and Je ro ld  F. Lucey, Dept. of P e d i a t r i c s ,  Un ive r s i t y  of 
Vermont, Bur l ington.  

Non-invasive, cont inuous  TcP02 moni tor ing has  r evea l ed  t h a t  
neona t a l  a r t e r i a l  02 t ens ion  is  very  l a b i l e  and is  inadequate ly  
monitored by p e r i o d i c  a r t e r i a l  oxygen sampling and apnea monitor- 
i n g  w i th  impedance pneumography. " In t ens ive  care"  r e s u l t s  i n  
m u l t i p l e  d i a g n o s t i c ,  t h e r a p e u t i c  and nu r s ing  procedures ,  many of 
which cause  hypoxemia unsuspected and undetected  by p re sen t  
techniques .  Our hypothes is  is  t h a t  cont inuous  TcP02 moni tor ing 
w i l l  minimize " i a t rogen ic "  hypoxemia and hyperoxemia. To d a t e  
we have s t u d i e d  15  conven t iona l ly  monitored i n f a n t s  (780-2280 
grams, 28-36 weeks) and 15 TcP02 monitored i n f a n t s  (1030-2380 
grams, 29-36 weeks). We have found t h a t  i n f a n t s  i n  our  nu r se ry  
a r e  handled 50-52 t imes  i n  a  20-hour pe r iod ,  10% of t h e s e  han- 
d l i n g s  r e s u l t  i n  a  drop o f  TcP02 of g r e a t e r  than 20 t o r r  and 
recovery t akes  4.4 minutes pe r  episode.  A mean time of 40 min. 
per  20 hours  was spen t  i n  an "undesi rable"  range (TcP02 l e s s  
than 40 t o r r  o r  g r e a t e r  than 100) .  F i f ty- two per  cen t  of  t h i s  
"undesi rable  time" was a s s o c i a t e d  w i th  i a t r o g e n i c  d i s tu rbances .  
Blood gases  and apnea moni tors  de t ec t ed  l e s s  than 5% of  t h i s  
undes i r ab l e  time. Our p r e s e n t  s tudy i s  be ing  extended t o  
determine i f  t h i s  "undes i r ab l e  time" can be reduced o r  e l imin-  
a t e d  by us ing cont inuous  TcP02 moni tor ing t o  i n d i c a t e  where t h e  
t iming and number of d i a g n o s t i c  and t h e r a p e u t i c  procedures  can 
be b e n e f i c i a l l y  modified. 
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