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HYPOTHERMIA DECREASES INTRAPULMONARY SHUNT IEI DOGS NO BURNS, NO GRADIENT - PULSE OXIMETRY, AN 

187 Marc 8 .  Hershenson, James A .  Schena, Robert K. Crone 190 ALTERNATIVE TO TRANSCUTANEOUS PO . MS Jennis  and JL 
XSpon. by Allan W .  Walker) Harvard Medical School,  Peabody, (Spon: by June P,: Brad$). Dept. of 

The Chi ldren 's  Hospi ta l ,  Department of Anesthesia,  Boston. Ped i a t r i c s ,  Children's Hospital  of San Francisco and Cardiovasc. 
The e f f e c t  of hypothermia on r e sp i r a to ry  f a i l u r e  has no t  been Research I n s t i t u t e ,  University of Ca l i fo rn i a ,  San Francisco. 

s tudied.  One pos s ib l e  advantage of hypothermia in r e sp i r a to ry  Continuous monitorinq of oxvaenation i n  s i ck  newborns i s  
f a i l u r e  i s  t he  reduction of  ca rd i ac  output ,  which may in  turn  e s sen t i a l .  However, t r anscu t an~ous  PO, (tcPO,) measurements have 
lower intrapulmonary shunt ing.  We measured venous admixture and 
o the r  ca rd io re sp i r a to ry  va r i ab l e s  i n  5 anes thet ized a d u l t  dogs 
before  and a f t e r  su r f ace  cooling t o  30°C, and again  a f t e r  i sovol-  
emic hemodilution with Dextran 75. Ar t e r i a l  blood gases and hem- 
oglobin s a t u r a t i o n s  were correc ted  f o r  temperature.  Cardiac out- 
put was ca l cu l a t ed  from oxygen consumption, which was measured 
d i r e c t l y  using a c losed c i r c u i t  method. Car idorespi ra tory  va r i -  
ables  measured a t  ba se l i ne  (38"C), during hypothermia (30°C) and 
during hypothermia and hemodilution (3O0C+H) a r e  shown in  t h e  
t a b l e  below. (X + SEM, *p(.O5) Venous admixture f e l l  dramati- 
c a l l y .  in 4 ou t  OF 5 dogs (from .24 + .05 t o  /08 + .02, x SEM, 

l im i t a t i ons .  The extremely immature i h f a n t  chnnot t o l e r a t e  a 
heated e l ec t rode .  Older i n f an t s ,  and i n f an t s  with BPO have l a rge  
and unpredic table  sk in -a r t e r i a l  gradients .  We r epo r t  pulse  
oximetry a s  a technique f o r  continuous, non-invasive measurement 
of a r t e r i a l  oxygen sa tu ra t i on  (SaO ). We studied 20 i n f an t s .  
ge s t a t i ona l  ages 28-40 weeks, ages21-49 days. Fetal hemoglobin 
(Hb) determinations were made on a l l  i n f a n t s  and ranged from 5- 
100%. SaO readings from the Nellcor Pulse Oximeter were compared 
t o  the ~ a 6  measured with an IL282 CO-Oximeter on simultaneously 
obtained a 6 t e r i a l  blood samples. The method of Cornel 1 i s en  (Cl in.  
Chem.. 1983) was used t o  c o r r e c t  f o r  the  f i c t i t i o u s l y  e levated  

pC.01). 
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38°C 81.6 .95 89 T 4 -  7 7 6  1035 107 .26 

carboxyhemoglobin l e v e l s  caused by the  
. .: presence of f e t a l  Hb. The f i gu re  shows 

8 the c lo se  co r r e l a t i on  f o r  the  121 samoles - r~ 

t 2 . 9 5 . 0 1  +5 t 2  ~ 0 . 9 8  +233 +46 +.04 - (Y=24.45+0.72X, r=.89. ) . The E i r r e l a t i on  
30°C 85.8  .98  q 8  15 4.45 2111 159 .15 was equal ly  good f o r  the 3 i n f a n t s  g r ea t e r  

t11 .0  +.02* +5 +2 t0.74" +356* 3 9  5.06 than 1 month of age with BPD. We conclude 
3O0CtH -67.4 .94 7 2 -7.01 -926 121 .21 t h a t  the  pulse  oximeter provides an 

t10.1 t . 04  +15 +2 t1 .65  t233 +57 +.06 accura te ,  non-invasive a1 t e rna t i ve  t o  
Hypotherzia d e c r ~ a s e s  Tntrapulmonary shunt  i n  dogs and may b e  tcPO monitoring, and overcomes some of 
useful in p a t i e n t s  with r e sp i r a to ry  f a i l u r e .  the ? imi ta t ions  previously  encountered. 
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Of 2032 p a t i e n t s  with head trauma, we evaluated  a subgroup of 
239 ages 0-16 (x = 9 )  y r s  f o r  disseminated i n t r avascu l a r  
coagula t ion (DIC). Auto accidents  accounted f o r  57%, f a l l s  f o r  
20%. Morta l i ty  was 15.1%. On i n i t i a l  motor score  - 40% were 
n l ,  and 35% were in deep coma. The following DIC t e s t s  were 
performed on a r r i v a l :  f ibr inogen ( 4 ), p l a t e l e t  count (PC), 
f i b r i n  s p l i t  products (FSP), thrombin time (TT), prothrombin 
time (PT), pa r t i a l  thromboplastin t ime (PTT). The t a b l e  shows 
the  % of tes't r e s u l t s  i n  each of fou r  s eve r i t y  groups, 0-3: 

0 (NL) 1 2 3 (Severely abnl ) 
PC 95 2T9 OT4 T. 3 
FSP 29.3 33.9 11.7 25.1 
9 61.5 22.2 10.0 6.3 

TT 56.9 16.3 8 .8  18.0 . . - - . ~  

PT 80.8 12;6 4: 4 215 
PTT 79.5 8 .8  6.3 5.5 

DIC score  of 0-18 is  obtained by summing the  individual scores  
def ined above. The mean DIC score  f o r  t he  group was 4.1. 
Abnormalities i n  FSP and PTT were most p r ed i c t i ve  of 
non-survival,  predic t ing with l o g i s t i c  regress ion ana lys i s  
c o r r e c t  outcome 90.4% of t he  time, compared t o  t he  motor score  
of 89%. This was supe r io r  t o  t he  coma score. With both motor 
and DIC scores  94.6% predic t iveness  was achieved. This 
evaluat ion scheme may iden t i fy  candidates  f o r  ea r ly  t he rapeu t i c  
i n t e rven t ion  of the  DIC t h a t  adverse ly  a f f e c t s  t h e i r  survival .  
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Cer ta in  drugs may produce hyperglycemia by decreas ing pan- 
c r e a t i c  s ec re t i on  of  i n s u l i n .  We repor t  a case of acc iden t a l  
carbamazepine overdose i n  a previously  heal thy t h r ee  year old 
black male who presented i n  an unconscious s t a t e  without s e i zu re s  
with an a r t e r i a l  pH of  7.28, serum glucose of 210 mg/dl, and 
ur ine  glucose and ketones of 3+ and 2+, r e spec t ive ly .  A r t e r i a l  
blood gases showed a pure metabolic ac idos i s .  A d iagnosis  of 
d i a b e t i c  ketoacidosis  was made; the  pa t i en t  was given i n s u l i n ,  
sodium bicarbonate ,  and intravenous hydrat ion.  Subsequent h i s t o -  
ry  revealed t h a t  the  pa t i en t  inges ted  an unknown amount of 
carbamazepine. A t ox i c  serum carbamazepine l eve l  of 22 mcg/ml 
( t he rapeu t i c  = 6 t o  10) was found. The p a t i e n t  was t r ea t ed  with 
ac t i va t ed  charcoal  and genera l  suppor t ive  care .  Complete sympto- 
matic recovery occurred by the  end of 48 hours and follow up 
labora tory  s tud i e s  f a i l e d  t o  show any evidence of hyperglycemia, 
ke tonur ia ,  o r  g lycosur ia .  

This case demonstrates a previously  unreported manifes ta t ion  
of carbamazepine overdose i n  a c h i l d ,  i . e . ,  metabolic ac idos i s ,  
hyperglycemia and ketonur ia .  Carbamazepine i n  high dose i s  known 
t o  produce hyperglycemia i n  r a t s  poss ib ly  by decreas ing the  
sodium in f lux  needed f o r  i n s u l i n  s ec re t i on  (Pharmacology 24:123, 
19R2). We conclude t h a t  metabolic ac idos i s  due t o  carbamazepine 
overdose should be considered i n  the  d i f f e r e n t i a l  d iagnosis  of 
a l t e r e d  metabolic s t a t e s  and drug overdose. 
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Success i n  teaching p e d i a t r i c  r e s iden t s  ( PRs) t o '  i n s e r t  cen- 
t r a l  venous ca the t e r s  (CVCs) f o r  hemodynamic monitoring has not  
been evaluated previously. Survei l lance  was ca r r i ed  ou t  f o r  CVCs  
i n se r t ed  by PRs under t he  supervis ionorICU at tendings  o r  chief  
r e s iden t s ,  us ing t he  percutaneous Seldinger  technique v i a  the  fe- 
moral vein. I n se r t i on  by PRs o r  I C U  s t a f f  was successful  i n  21 
of 23 (91%) consecutive p a t i e n t s  attempted. Success was achiev- 
ed i n  a s i n g l e  attempt i n  13 of 21 cases ;  t he  o the r s  required  
3-8 a t tempts .  I n  successful  c a se s ,  i n s e r t i o n s  required  (5 minutes 
i n  12 of 20 (60%) f o r  whom time was recorded. Pa t i en t s  <lokg had 
prolonged (>5  minutes) o r  unsuccessful a t tempts  ( 6  of  8 r  more 
o f t en  than pa t i en t s  >lokg ( 4  of 14 )  (pz .048) .  PRs were success- 
f u l  i n  14 of 21 (67%) p a t i e n t s  attempted, and were succes s fu l  
a t  the  f i r s t  i n s e r t i o n  attempt i n  12 of 21 (57%).  Most of t he  
PRs (15 of 18)  had previously  i n se r t ed  fewer than 5 CVCs each. 
The only s i g n i f i c a n t  complication, a r t e r i a l  puncture i n  2 of 23 
( 9 % ) ,  was not  associa ted  with sequela.  Minor complications in- 
cluded mild l o c a l  bleeding (31,  t r a n s i e n t  p a l l o r  of l e g  (1  ) ,  
ca the t e r  looped i n  vena cava ( e a s i l y  r epos i t i oned )  (1  ) ,  and 
thrombi adhering t o  t h e  ca the t e r  a t  post mortem exam ( 2 ) .  C l in i -  
c a l  evidence of venous obs t ruc t i on  was not  observed. CVC inser-  
t i o n  by femoral vein is a s a f e  and e f f e c t i v e  procedure. Ins t ruc-  
t i o n  i n  t h i s  procedure should be included i n  p e d i a t r i c  advanced 
l i f e  support t r a i n i n g  f o r  p e d i a t r i c  r e s iden t s .  
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Records of a l l  140 i n f a n t s  <2 years  undergoing open hea r t  sur-  
gery  7/80-9/84 were s tud i ed  t o  evaluate  t he  r e l a t i o n s h i p  between 
dura t ion of  mechanical v e n t i l a t i o n  ( M V )  and mor t a l i t y ,  and r i s k  
f a c t o r s  f o r  prolonged MV. MV was required  fo r :  0-1 day ( 8 4 ) ,  2- 
6 days ( 3 7 ) ,  27  days ( 1 9 ) .  The 16% mor t a l i t y  i n  those  with MV j7  
days d id  no t  exceed t h a t  i n  i n f a n t s  with b r i e f e r  MV (17%).  ~ a c z  
t o r s  which prolong MV include: younger age (p<.005) (mean 10 mo), 
longer  bypass time (p<.005) (mean 105 min) ,  longer  a o r t i c  c ro s s  
clamp time (p<.01)  (mean 51 min) ,  and pre-op MV (p< .05 ) .  A pre- 
d i c t i v e  index ( P I )  f o r  each p a t i e n t  was derived by ass igning a +I, 
s co re  f o r  each f a c t o r  when i t s  value was worse than t he  mean. PI 
>2 predic ted  prolonged MV >7 days with 95% s e n s i t i v i t y  and 57% - 
s p e c i f i c i t y .  MV 2 7  days occurred i n  26% of i n f a n t s  with PI >2 
and only i n  1 %  with PI <2. Post-op f a c t o r s  inc luding p rema tke  
extubat ion r equ i r i ng  r e in tuba t ion  (p<.005) and requirement f o r  a 
second s u r g i c a l  procedure ( p< .005 a l s o  lengthened MV. The R2= .57 
f o r  combined s i g n i f i c a n t  va r i ab l e s  i n  r e l a t i o n  t o  dura t ion of Mv; 
While not  p r ed i c t i ve  f o r  t he  e n t i r e  population, among t h e  19  re- 
qu i r i ng  MV 2 7  days, 14 had pre-op e l eva t ion  of pulmonary a r t e r y  
pressure ,  r e s i s t ance ,  o r  blood flow, o r  high l e f t  a t r i a l  pressurg  
For p a t i e n t s  predic ted  t o  have high r i s k  of  prolonged MV,early 
n u t r i t i o n a l  suppor t , he~@tened  v ig i l ance  f o r  t r e a t a b l e  complica- 
t i o n s  and nosocomial i n f ec t i ons ,  and avoidance o f  f u t i l e  prema- 
t u r e  extubat ion a r e  a l l  suggested. 
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