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NON-INVASIVE DETERMINATION OF ARTERIAL OXYGEN 
1 SATURATION I N  CYANOTIC CONGENITAL HEART DISEASE 

Robert A. Boxer, Michael A. LaCorte, Sharanjeet  
Singh, Vincent Pa rne l l ,  Departments of P e d i a t r i c s  and Surgery, 
North Shore Univers i ty  Hospi ta l ,  Manhasset, NY 11030 

We evaluated  non-invasive transcutaneous pu l se  oximetry 
(NIPO) i n  28 p e d i a t r i c  p t s ,  ages  3 mos.-11 y r s ,  wts.  2.5-36 kgs. 
w i th  moderate t o  s eve re  c y a m t i c  congen i t a l  h e a r t  d i s ea se  
(CyCHD) dur ing ca rd i ac  c a t h e t e r i z a t i o n ,  i n t r a -ope ra t i ve ly  dur ing 
c losed h e a r t  surgery and i n  t he  ICU. 02 s a t u r a t i o n s  ( s a t s )  from 
(NIPO), us ing the  Nellcor Pu l se  Oximeter 1100, were compared 
w i th  simultaneously obta ined a r t e r i a l  blood samples analyzed by 
t he  IL282 CO-oximeter. Comparison of 94 da t a  p a i r s  showed excel- 
l e n t  agreement between t h e  2 methods over a wide range of 02 
s a t s  (38-90%) wi th  r=.93 SEE 3.62. Even i n  t h e  low range of  02 

(38-75%) 34 da t a  p a i r s  showed good agreement between the  2 
methods, r= .81 SEE 5.14. The accuracy of t he  NIPO was inde- 
pendent of t h e  p t s  wt . ,  h e a r t  r a t e  o r  blood pressure .  I n  3 p t s ,  
t h e  sha rp  decrease  i n  02 s a t s  allowed t h e  d iagnosis  of hypoxic 
t e t r a logy  s p e l l s  before  t he  onse t  of any c l i n i c a l  f indings .  
In t ra-opera t ively  t he  use  of NIPO confirmed the  patency of 
aorto-pulmonary shunts  and changes i n  a r t e r i a l  02 s a t s  accompa- 
nying gene ra l  anes thes ia .  Post  ope ra t i ve ly  i n  t he  ICU, NIPO 
allowed accu ra t e  management of v e n t i l a t o r y  suppor t  dur ing 
varying hernodynamic s t a t e s .  Thus, i n  ch i ld r en  wi th  CyCHD, NIPO 
i s  a n  accu ra t e  method of  determining O2 s a t s  and con t r i bu t e s  to  
improved management dur ing ca rd i ac  c a t h e t e r i z a t i o n ,  h e a r t  
surgery  and recovery i n  the  ICU. This  s tudy e s t ab l i shes  a new 
app l i ca t i on  of NIPO i n  t he  c a r e  of ch i l d r en  w i th  CyCHD. 

A CAUSE OF SPURIOUS HYPOTENSION I N  NEWBORN. Luis  A. 
Cabal Mllagros Tolentino, Irma Morales, 170 &, k n u e l  Durand, Joan Hodqman. USC S c h x e d ,  

LAC-USC Med C t r ,  Dept. of Peds. Los Angeles. 
Normative va lues  of i n t r a - a r t e r i a l  blood p re s su re  (ABP) i n  

newborns were obta ined us ing a s t r a i n  gauge connected t o  an  
umbi l ica l  a r t e r y  c a t h e t e r  wi thout  i n t e r p o s i t i o n  of continuous in-  
fus ion devices .  Current ly  va lues  on which t rea tment  dec i s ions  a r e  
based, a r e  obta ined while systems f o r  continuous i n fus ion  of 
f l u i d s  - ( in t raf low-IF) ,  even though ABP va lues  from these  
d i f f e r e n t  techniques  have n o t  been compared. We evaluated  170 
p a i r s  of d i r e c t  umbi l ica l  ABP measurements obta ined,  wi th  and 
without IF  systems, from 16 i n f a n t s ,  BW range 730-4790 gm, 
dur ing t h e  f i r s t  week of l i f e .  Mean s y s t o l i c  blood p re s su re s  
were 4 and d i a s t o l i c  4 .2  mmHg lower whi le  us ing IF  systems than 
wi thout  (p<.001).  The s i z e  of  t h e  i n f a n t  and t h e  i n fus ion  
capac i ty  through t h e  IF  system in f luence  t h e  magnitude of  t h e  
observed d i f f e r ences .  The smal ler  t h e  infant -wi th  lower blood 
pressure-and t h e  g r e a t e r  t h e  capac i ty  o f  t h e  IF  system, t h e  
lower w i l l  be  t h e  ABP va lues  obta ined.  Under t h e s e  condi t ions  
hypotension w i l l  be overdiagnosed, leading t o  over t rea tment  
e s p e c i a l l y  of  t h e  very immature i n f an t .  I n  o rde r  t o  avoid i a t r o -  
gen i c  d i s ea se  i n  t he se  i n f a n t s ,  i f  IF  systems a r e  used, ABP 
va lues  should be obtained wi th  and without IF  before  therapy f o r  
hypotension i s  i n i t i a t e d .  

EFFECT OF U W I D  HEPARTN ON PC02 MEAS- I N  171 MICRO BIXKlD SAMPLES. Aaron J. Cohen, Nick Maffeo, 
Michael F. Epste in ,  ~ x e  & ~ o f ~ e w b o m = i n e  

and F u h n a r y ~ c i n e ,  Brigham & Worren's Hospi ta l ,  Boston, MA. 
~ ~ l t i c o a g u l a t i o n  o f  micro blood samples w i th  l a r g e  v o l w s  o f  

l i q u i d  Na hepar in  (LSH) a f f e c t s  t h e  accuracy o f  PC02 n s a s m n t .  
To estimate the magnitude o f  this e f f e c t  we m a s w e d  PC02, 
varying the C02 l e v e l ,  sample s i z e  and type o f  hepar in .  Whole 
blood was e q u i l i b r a t e d  to three levels of  C02 concentra t ion:  7% 
(PC02"=50 t o r r )  , 5% m5 t o r r )  2% (g16 t o r r )  . Samples o f  .25ml, 
.35ml and .50ml were drawn i n t o  t ube rcu l in  sy r inges  con ta in ing  
either dead space LSH (wet) , dry c r y s t a l  hepar in  (dry) ,  o r  no 
hepa r in  (NO). 203 samples were analyzed on a Corning 168 B l d  
g a s  Analyzer, and a weighted l i n e a r  s t a t i s t i c a l  model was f i t  
to the data. PC02 was found to depend on hepa r in  t r e a t r e n t  
(p0 .0002) ,  PC02 (p<0.0001) , and their in t e r ac t i on .  (p<0.0012) . 
Because of this i n t e r a c t i o n ,  s e p a r a t e  mu l t i p l e  c a p r i s o n s  were 
p e r f o m d  a t  each PC02 level and d i f f e r ences  i n  m a n  PC02 be- 
tween hepar in  t r e a t r e n t s  were es t imated.  (pcO .05=*~chef f g ' s  t e s t ) .  

74 5% 2% , v - - 
No -t(torr) 2.52* 2.91* 0.61* 

No -dry(torr) -0.21 1.39 0.63* 

dry-wet(torr) 2.73* 1.53 -0.02 

We f i n d  t h a t  a l though t h e  u se  o f  LSH dces r e s u l t  i n  a lomr 
PC02 measw-t, e s p e c i a l l y  a t  PC02 levels 50OmoHg, limi- 
t a t i o n  of  LSH to dead space v o l m  and u s e  o f  b lood sample o f  
0.25-501111, r e s u l t s  i n  no c l i n i c a l l y  impor tant  inaccuracies .  

SEVERITY OF ILLNESS SCORING FOR PEDIATRIC INTENSIVE 172 CARE UNIT PATIENTS wH CRAFT, D c  GROSSMAN, DK R m m .  
t h e  Department of P e d i a t r i c s  and t h e  Department of 

Socia l  and Administrative Medicine, t h e  Univers i ty  of North 
Carolina a t  Chapel H i l l ,  Chapel H i l l ,  NC and t h e  Department of 
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Examination of P e d i a t r i c  i n t ens ive  c a r e  outcomes has been 
hampered by t h e  absence of a simple r e t ro spec t ive  c l a s s i f i c a t i o n  
of i l l n e s s  s eve r i t y .  Var ia t ion  i n  u t i l i z a t i o n  and r e f e r r a l  
p a t t e r n s  between i n s t i t u t i o n s  complicates d i r e c t  comparison. 
After modifying t h e  C l in i ca l  C la s s i f i ca t i on  System (MCCS) t o  
f a c i l i t a t e  r e t ro spec t ive  review of records ,  we conducted a 
h i s t o r i c a l  cohort study of 1651 consecut ive  PICU admissions a t  
t h e  North Carolina Memorial Hospi ta l .  Using c r i t e r i a  present  i n  
t h e  f i r s t  24 hours,  p a t i e n t s  were assigned t o  c l a s s e s  I - I V  t o  
r e f l e c t  increas ing s e v e r i t y  of i l l n e s s .  The p a t i e n t s  ranged i n  
age from 1 day t o  20 years  of age. Children l e s s  than 1 year o ld  
represented 39% of t h e  admissions and 44% of t h e  Class 1V 
p a t i e n t s .  Mor t a l i t y  i n  t h i s  group was 14.2%. Overall  mor t a l i t y  
among a l l  ages  was 10.3% f o r  a l l  s e rv i ce s  and 14% f o r  ped i a t r i c s .  
No dea ths  were observed among t h e  411 admissions i n  Classes I and 
11. The 330 p a t i e n t s  i n  Class I11 had 1.8% m o r t a l i t y  and t h e  880 
Class IV p a t i e n t s  had a 16.5% mor t a l i t y .  Cumulative mor t a l i t y  
t o  one year a f t e r  admission f o r  Class IV ch i ld r en  ro se  t o  23.8%. . 
Using l o g i s t i c  regress ion,  a n a l y s i s  of t e n  v a r i a b l e s  thought t o  
be a s soc i a t ed  wi th  outcome revealed t h a t  only cardiopulmonary 
a r r e s t  and mechanical v e n t i l a t i o n  were s i g n i f i c a n t l y  p r ed i c t i ve  
of death  wi th  r e l a t i v e  r i s k s  of 15.2 and 8 .6  r e spec t ive ly .  The 
MCCS appears t o  be a u s e f u l  system f o r  t he  r e t r o s p e c t i v e  
c l a s s i f i c a t i o n  of i l l n e s s  s e v e r i t y  among PICU pa t i en t s .  

PREDICTORS OF OUTCOME I N  ACUTE MENINGOCOCCAL INFEC- 

173 TIONS. Sue A. C u t l i f f ,  John T. Algren (Spon. by Billy 
F. ~ndr&& Department of Ped i a t r i c s , '  School of W- 

d i c i n e ,  Univers i ty  of Lou i sv i l l e ,  Lou i sv i l l e ,  Kentucky 40292. 
The r i s k  of s e r i o u s  complications and mor t a l i t y  due t o  acu t e  

meningococcal i n f e c t i o n  has s t imula ted  i n t e r e s t  i n  i d e n t i f y i n g  
p red i c to r s  of outcome. I n  order  t o  i d e n t i f y  abnormal i t ies  pre- 
d i c t i v e  of complications, organ system f a i l u r e  (OSF), and mortal- 
i t y ,  we r e t ro spec t ive ly  reviewed p a t i e n t s  admitted wi th  acu t e  
meningococcal i n f e c t i o n  dur ing a r ecen t  5 y r  per iod.  OSF was de- 
f ined according t o  the  following: cardiovascular-hypotension o r  
i no t rop i c  i n fus ion ;  respiratory-mechanical v e n t i l a t i o n  o r  Pa0 2 / 
FiO <120; neurologic-coma; hematologic-DIC o r  WBC <4000; r ena l :  
c r e z t i n i n e  >2mg/dl o r  BUN >100mg/dl. Complications included pur- 
pura fulminans, DIC, s e i zu re s ,  pulmonary edema, myocardiopathy, 
hypotension, c e r eb ra l  edema, SIADH, c r a n i a l  nerve palsy ,  and sub- 
d u r a l  e f fu s ion .  The presence of s of the  following r i s k  f a c t o r s  
was associa ted  wi th  increased morbidity and mor t a l i t y :  1. poor 
pe r iphe ra l  perfus ion;  2. purpura; 3. a c idos i s  (HCO <15);34. co- 
agulopathy (prolonged PT o r  PTT) ; 5 .  WBC 10,000 c ~ l l s / m m  . 
Patients With: Complications OSF Morta l i ty  To ta l  

-, . 
15* 4* 

L4* 
> 2 Risk Factors  16" - 
< 2 Risk Factors  8 0 0 - 60 - 

24 (29%) 15 (18%) 5 (4.8%) 84 . . 
* p< 0.001 by chi-square t e s t  

The occurrence of > 2 r i s k  f a c t o r s  upon admission was a sens i -  
t i v e  i n d i c a t o r  of Tncreased r i s k  f o r  complications, OSF and mor- 
t a l i t y .  

AGE REIATH) aaNm IN (BPST l3mXlXY LmRIK IxWiEwIm 
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Conventional cardiopllnrmary resuscitation (CaBFCPR) generates l i t t l e  cardiac 
outplt in adult animals, but &ages of chest ggmefry during CE'R have not 
been studied. In infants and children, chest distortion occurs during CPR. 
We studied chsqges in chest gecmetry during CCPWR in infant, 1-h, end 
3-mnth old piglets. 17 piglets (7 infant, 6 one m h ,  4 tlnee mmth old) 
were anesthetizel and catheters were placed in the thoracic aorta, left  ventricle. 
and right a t r h .  Anteroposterior (AP) and lateral CUT) chest diemeters were 
recorded, and ventrisllar fibrillation was induced. CPR was perfozmed with 
aMichigan htnrmeots thmper, with 60% duty cycle, 1:5 mapressionto ventilation 
ratio, lov aitway pressure (22-30 -1, at rates of 100 (infants) or 60 (others) 
per mirute. Compression force was varied to i n c r d  thmper piston displacerat 
by 0.5 an steps, and measurenents recorded. In a l l  ages, the AP/IAT ratio 
was greater t hw  unity. +nth piglets had less mnpliant chests, and despite 
thmper forces in excess of 700 newt0116 (Kt), only 20% total chest d i s p k m m t  
muld be generated. This was insufficient to  produce adequate vascular pressures, 
and thoracic ejection fraction was negligible. Pernnment chest deformtion 
occurred in infants and l-rmnth old &ls, h i c h  permitted adeplate ejection 
frcm the tholacic cavity to generate high vascular pressure. Ihe cmssection 
of the chest is an ellipse, and m ejection occur8 until the ratio is 
less then 1. In 3aonth animals, this threshold was barely reached, rm3 negligible 
vam~la r  pressures were generated. In infanta, the APIIAT ratio is less than 
1, and m threshold w l d  be expected. lhis rimy explain why CCPWR is successful 
in clinical experience mi suggests that COPFCPR lnay be the appropriate node 
of CPR in infants. 
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