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The N e l l c o r  lOOC p u l s e  oximeter  was s t u d i e d  w i t h  t h e  f o l l o w i n g  
o b j e c t i v e s :  1 )  t o  compare i t s  r e a d i n g  w i t h  f u n c t i o n a l  and 
f r a c t i o n a l  a r t e r i a l  oxygen s a t u r a t i o n  (SaO,), and 2) t o  e s t a b l i s h  
95% p r e d i c t i o n  i n t e r v a l s  f o r  i n d i v i d u a l  p u l s e  oximeter  r e a d i n g s .  
Four a r t e r i a l  samples were o b t a i n e d  from each  of 16 n e o n a t e s  l e s s  
t h a n  7 d a y s  of  a g e ,  and compared t o  s imul taneous  p u l s e  oximeter  
r e a d i n g s .  F e t a l  hemoglobin was q u a n t i f i e d  on each  i n f a n t  ( range  
19-99%).  F r a c t i o n a l  Sa02 was measured on t h e  IL 282 co-oximeter 
and c o r r e c t e d  f o r  carboxyhemoglobin ( C l i n  Chem 1983;29:1555).  
F r a c t i o n a l  SaO, was c o n v e r t e d  t o  f u n c t i o n a l  SaO,: 

We found: 1) t h e  p u l s e  oximeter  r e a d i n g  was c l o s e r  t o  f r a c t i o n z l  
SaO, ( p <  0 .001) .  Agreement must be reached  on whether t o  use  
f r a c t i o n a l  o r  f u n c t i o n a l  SaOz a s  t h e  gold  s t a n d a r d  w i t h  which 
t o  compare p u l s e  oximeter  r e a d i n g s .  2) The width  of t h e  
p r e d i c t i o n  i n t e r v a l  was 12-13%. Thus w i t h  a r e a d i n g  of 90%, t h e  
Sa02 could  be a s  low a s  85%. o r  a s  h i g h  a s  98%. The wide span  of 
t h i s  p r e d i c t i o n  i n t e r v a l  must be c o n s i d e r e d  when u s i n g  t h e  p u l s e  
o x i m e t e r  t o  c o n t r o l  oxygen t h e r a p y  i n  neonates .  
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T h e  outcome o f  c h i l d r e n  w i t h  t h e  A c q u i r e d  
1 m m u . n c d c f i c i e n c y  S y n d r o m e ( A 1 D S )  w i t h  acute 
r e s p i r a t o r y  f a i l u r e ( A R F )  r e q u i r i n g  assisted 
v e n t i l a t i o n ( A V 1  w a s  e v a l u a t e d .  A l l  a d m i s s i o n s  t l 8  y r s  
w h o  m e t  CDC c r i t e r ia  f o r  AIDS,  w e r e  HTLV-I11 a n t i b o d y  
p o s i t i c r e , a n d  r e c e i v e d  AV w e r e  a n a l y z e d .  Two g r o u p s  
resu l ted :  1 )  AV f o r  ARF a n d  2 )  AV f o r  non-ARF ( l u n g  
b i o p s y ,  b r o n c h o a v e o l a r  lavage, s h o c k ,  a p n e a ) .  2 0  PICU 
a d m i s s i o n s  m e t  s t u d y  c r i t e r ia ;  8 f o r  A R F ( 4 0 % )  and 1 2  
f o r  n o n - A R ~ ( 6 0 8 ) .  M o r t a l i t y  f r o m  ARE ( 7 / 8 , 8 8 % )  w a s  
s i g n i f i c a n t l y  h i g h e r  t h a n  f o r  non-ARF ( 3 / 1 2 , 2 5 % ;  
p = 0 . 0 2 ,  F i s h e r s  2 - t a i l e d ) .  F r o m  lung b i o p s y  o r  lavage 
i n  17  pa t i en t s ,  pneumocystis c a r i n i i  ( P C P )  w a s  t h e  
m o s t  f r e q u e n t l y  i d e n t i f i e d  pathogen ( 1 1  o f  1 7 ,  6 5 % ) .  
T h e  i n c i d e n c e  o f  PCP d i d  n o t  d i f f e r  s i g n i f i c a n t l y  
b e t w e e n  A R F ( 3 / 8 , 3 8 % )  and non-ARF p a t i e n t s  ( 8 / 1 2 , 6 7 % )  
nor  b e t w e e n  su rv ivors  ( 5 / 1 0 , 5 0 % )  a n d  nonsurvivors  
( 6 / 1 0 , 6 0 % ) .  C h i l d r e n  w i t h  AIDS w h o  d e v e l o p  ARF 
r e q u i r i n g  AV have a very poor p r o g n o s i s  c o m p a r e d  t o  
those rece iv ing  AV f o r  o t h e r  reasons. T h e s e  r e s u l t s  
m a y  be i m p o r t a n t  t o  decisions r e g a r d i n g  i n s t i t u t i o n  
o f  AV i n  c h i l d r e n  w i t h  AIDS w h o  d e v e l o p  ARF. 
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To a s s e s s  t h e  impact of Tx on 02Ut i n  i n f a n t s  w i t h  CLD, we 
measured non- invas ive ly  oxygen consumption (VO2)and t h e  v a r i a b l e s  
of s y s t e m i c  oxygen t r a n s p o r t  (SOT) p r e  and 24 h r  p o s t  Tx i n  t e n  
02 dependent i n f a n t s  w i t h  CLD. The i n f a n t s  had been born  w i t h  a 
mean g e s t a t i o n a l  a g e  of 27.6 wks and a mean b i r t h  weight  o f  .88 
kg. Study weight  averaged  1 .24f .35  kg and s t u d y  a g e  avcraged  5 . 5 1  
2.4 wks. FiO2 r e q u i r e m e n t s  avefaged  .41?.15 t o  m a i n t a i n  a n  02 
s a t u r a t i o n  (Sa02) of  .93?.02.  V02 was measured u s i n g  a commercial- 
l y  a v a i l a b l e  analyser(MGM J r )  v i a  a f low-through c i r c u i t  and pump 
connected  t o  a hood o r  i n - l i n e  w i t h  t h e  v e n t i l a t o r .  Card iac  o u t p u t  
(Q) was c a l c u l a t e d  u s i n g  pulsed  Doppler u l t r a s o u n d  t e c h n i q u e .  
Sa02 was measured u s i n g  t r a n s c u t a n e o u s  p u l s e  oximet ry .  Hemoglobin 
c o n c e n t r a t i o n  [Hb] was de termined  u s i n g  s t a n d a r d  s p e c t r o p l p t o -  
metry methods. The c o e f f i c i e n t  of 02Ut was c a l c u l a t e d  a s  V02/SOT, 
where SOT=Q x [Ab] x Sa02 x 1.341111 02/gm Hb. Tx c o n s i s t e d  of 
packed RBC'S, IOcc/kg. Summary o f  r e s u l t s  of Tx a r e  shown i n  t h e  
t a b l e :  (Mean f SD) 

[Ilbl Sa02 SOT io2 o2 ut  
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p r e  Tn 11.?+.09 . ! l J t .O? 263+7h 3 6 . 5 3 ~ ~ ~ -  10.4r2.6 .31+.13 
n o s t  'l'x L4.8f1.3 .93+.O? 22'J155 42.5l+12.5 9.4+1.7 .24+.10 

02Ut f e l l  i n  a l l  s u b j e c t s ,  e x c e p t  one,  a f t e r  t r a n s f u s i o n .  S u b j e c t s  
w i t h  h i g h e r  c o e f f i c i e n t s  of 02Ut f e l l  more s u b s t a n t i a l l y ,  
s u g g e s t i n g  a p h y s i o l o g i c  b e n e f i t  of Tx i n  s e l e c t e d  p a t i e n t s .  

f z n t s  i n  NICU i s  n o t  w e l l  recognized .  We t h e r e f o r e  
q u a n t i f i e d  t h e  SE g e n e r a t e d  on equipment,  p a t i e n t s  and p e r s o n n e l  
inourN1CU.A s p e c i a l l y d e s i g n e d  i s o l a t e d  p l a t e  moni torwas  used  
c o n s i s t i n g  of  a 6" s q u a r e  s t e e l  p l a t e  whose p o t e n t i a l  i s  monitor-  
ed by an  e l e c t r o s t a t i c  f i e l d  meter  probe .  (SIMCO CORP IIATFIELD, 
Pa) .  The moni tor  is  chopper s t a b i l i z e d  t o  p r o v i d e  d r i f t  f r e e r e a d -  
i n g s .  45 s e t s  of SE r e a s u r e m e n t s  t a k e n  on d i f f e r e n t  days  i n  o u r  
NICU a r e  shown i n  K i l o v o l t s  (KV). ji + SD). R e l a t i v e  humidi ty  
ranged from 40 t o  62% d u r i n g  s t u d y .  

P e r s o n n e l  Equipment P a t i e n t s  
S t .  C l o t h e s  Scrubs  Moni tors  Vent. Tubing I s o l e t t e  N I G U  
1.120.52 0.5420.16 0.08+0.01 0 .44t0 .09  0 .58t0 .12  0.04+0.009 

Wiping i s o l e t t e s ,  m o n i t o r s ,  t u b i n g ,  s a r a n  wrap, e t c ,  i n c r e a s e d  
SE many f o l d s .  S t a t i c c h a n g e s  of u p t o 1 4  KV were r e c o r d e d f r o n l  i s o -  
l e t t e s  and s a r a n  wraps wiped w i t h  d r y  c l o t h .  We f u r t h e r  s t u d i e d  
e f f e c t s  of d i s c h a r g e  of SE from s u r f a c e  charged  up t o  I K V  o n s k i n  
of 3 premature  baboons u n d e r c o n t i n u o u s  m o n i t o r i n g  of c e n t r a l  B P ,  
CVP and EKG. No r e c o r d a b l e  changes were produced i n  t h e s e .  A s t u d y  
i n t o  e f f e c t s  of sudden d i s c h a r g e  of l a r g e r  amounts of SE i n  t h e  
v i c i n i t y  o f  i n d w e l l i n g  c a t h e t e r s  i n  s i c k  premature  baboons i s  now 
i n  p r o g r e s s .  We conclude  t h a t  l a r g e  amounts of SE e x i s t  i n  t h e  
NICU. Bes ides  having  t h e  p o t e n t i a l  f o r c a u s i n g i n j u r y t o s i c k  new- 
b o r n s ,  SE promotes c o l l e c t i o n o f  d u s t  p a r t i c l e  s i n  c l o s e  p r o x i m i t y  
t o  t h e  newborn, t h u s  i n c r e a s i n g  t h e  r i s k  of nosocomial i n f e c t i o n s .  
P r e c a u t i o n s  should  be t a k e n  t o  d e c r e a s e  SE i n  NICU. 

B E E  DEFICIT WNG C'EUXPT: ARREST SECONlM TO 
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Recent  s t u d i e s  swaest that N a D  mav be d e t r i m n -  

tal i n  treatment o f  c a r d i a c  :;rest f rcm vent;icu?ar f i b r i l l a -  
t i o n .  The  American H e a r t  A s s m i a t i o n  (AHA) reccmrrerds l i m i t e d  
u s e  o f  NaHCOj ( i n i t i a l  d o s e  1 -/kg). In c h i l d r e n  r e s p i r a t o r y  
f a i l u r e  is the mjor c a u s e  o f  c a r d i a c  arrest; so these s b d i e s  
my n o t  apply .  The  p u r p o s e  o f  o u r  s t u d y  was t o  d e t e r m i n e  b a s e  
d e f i c i t  (-BE) a t  the t i n e  o f  c a r d i a c  arrest d u e  t o  r e s p i r a t o r y  
f a i l u r e  i n  i m t u r e  p i g s .  1 0  m i n i p i g s  (8.0-9.5kg) w e r e  anes-  
t h e t i z e d  w i t h  p e n t a b a r b i t a l  and v e n t i l a t e d .  C a t h e t e r s  were 
p l a c e d  i n  t h e  aorta and p u l m n a r y  artery. The  e r d o t r a c h e a l  
t u b e s  were c l a n p e d  (9.3k3.1 min) t o  produce  a s p h y x i a  c a u s i n g  
e l e c t r o m e c h a n i c a l  d i s s m i a t i o n  (END) ( A o r t i c  pressure (PAo) <30 
mwg). (PPo) r arterial b l o d  gases and lactates w e r e  measured 
d u r i n g  a b a s e l i n e  (BL) r a t  t im of !23D and 3 m i n  of END (END3) 

pH (mFQ/L) -BE (nq/d l )  L a c t a t e  ( b e a t d m i n )  H e a r t  R a t e  PAo:sys to l ic  (rmrHg) 

BL 7 .4B0.05  1.8k2.2 3 1 . 9 9 . 8  185k36 1 4 2 t 2 1  
FMD 6.8l&0.22* 19.5+9.5* -- 5&19* 3&0* 
EMD3 6.8B0.18 22.&7.7 83.9+23.1* 28120* 11+8* 
* d i f f e r e n t  f rom p r e c e d i n g  value p <0.001 
A l l  p i g l e t s  d e v e l o ~ e d  m e t a b o l i c  a c i d o s i s  that would r e q u i r e  a t  
least 6 mEq/kg o f  NaHCOj f o r  p r t i a l  correction (-BEx Weight i n  
k g  x0.3).  We c o n c l u d e  t h a t  c a r d i a c  arrest secordary t o  respir- 
a t o r y  f a i l u r e  r e s u l t s  i n  a -BE which is not t r e a t e d  w i t h  r e s u s  
citation p r a c t i c e d  a c c o r d i n g  t o  c u r r e n t  AHA g u i d e l i n e s .  

ANATOMY O F  FEMORAL VESSELS IN INFANTS AND 
~ .~ 

GUIDELINES FOR VENOUS CATHETERIZATION. Robert  K. 
Kanter,  Jan  M Carton, Kath Palmieri ,  J o  M. Tom kins, 

175 Frank Smith,  (Span. by R o g 2  E.Spitzer). A N Y ,  H e k h  
Science Center,  Departments of Pediatrics and Surgery, 
Syracuse, N.Y. 

An u l t r a s o d  study was performed t o  formulate and validate guide- 
lines for femoral venous catheterization.  36 infants (2 wk t o  20 mo) were  
evaluated in a supine, straight leg position. The sec tor  scan transducer 
was oricntcd vcrtrcally and perpendicular t o  t h e  axis of t h c  femora l  
vessels, I  c m  below t h e  groin skin crease.  No difference was d e t e c t e d  in 
distance between cent ra l  points of veins and ar te r ies  bilaterally and dis- 
tance  between vessels was not re la ted  t o  age, h e ~ g h t ,  o r  weight (p>.O5). 
Because symmetry was demonstrated,  further evaluation was performed 
on t h e  right side only. Guidelines were  formulated f rom observations in 
half t h e  patients,  and  independently validated by inspection of scans of 
t h e  others,  with random selection of groups. For 18 patients,  t h e  cen- 
t r a l  point of femoral veins lay 5.3mm medial t o  t h e  cent ra l  point of t h e  
a r te ry .  Hypothetical  success in ca the ter iza t ion  of t h e  other 18 pa t ien ts  
was evaluated by assuming tha t  successful ca the ter iza t ion  requires en- 
tering t h e  cent ra l  half of t h e  vein's horizontal diameter.  It was also 
assumed tha t  t h e  cent ra l  point of t h e  a r t e r y  corresponds t o  t h e  palpable 
pulse. Successive needle insertion a t t e m p t s  first  a t  5.3mm, then 6.3rnm, 
and finally a t  4.3mm medial t o  t h e  pulse would result  in cumulative 
successful IV ca the ter iza t ion  in 11/18 (61%), 12/18 (67%), and 14/18 (7841, 
respectively. No ar te r ia l  punctures would result  from t h e  first  2 a t -  
tempts,  but 2/18 (1 1%) would occur from t h e  a t t e m p t  closest  t o  t h e  
a r te ry .  Among both ex t remi t ies  in all  36 patients,  t h e  vein was located 
inaccessibly behind t h e  a r te ry  in 2/72 in 2 different infants. 
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