
208A CRITICAL CARE 

PULSE OXIMETRY-ITS RELIABILITY IN PREDICTING 
ARTERIAL OXYGENATION Tzong J. Wei, Amelia 

2 2 Bautista, So H. KO, Shyan C. Sun(Spon. Hugh Evans) UMDNJ 
New Jersey Medical Sch., Dept. Ped, Children's Hosp. of NJ 
Div. Neonatology, Newark, New Jersey 

Pulse oximeter (Nellcor 100) was used to  continuously monitor (via 
skin surface) OZ saturation (TcSOZ) in 26 neonates (GA 25-40 wks, 
BW 700-3500 gm) with cardiac or respiratory distress. First, we studied 
whether TcSOZ reading would correlate with actual measurement of 
arterial 02 saturation (SaOZ). Simultaneous deteriminations of SaO2 
by OSM3 hemoximeter (Radiometer) revealed a linear correlation 
of TcSOZ and SaOZ with r=0.969 (p<106). Secondly, we obtained a correl- 
ation equation of TcSOZ and Pa02 through simultaneous blood samplings 
(N=394): log SaOZ/lOO-SaOZ=-2.951+2.262 log PaOZ. ( ~ 0 . 8 7 1 ,  p<0.0001). 
This equation was almost identical with fetal Hb O Z  dissociation curve. 
We derived from these data  the range of TcSO2 (80% to 95%) to  maintain 
Pa02 in the range of 40 to  80 torr. Finally using these criteria we 
studied the sensitivity and specificity of pulse oximetry by analyzing 
394 paired TcSO2 and Pa02 samples. 

TcSOZ% No. PaOZ>80 torr PaOZ80-40 torr PaO2<40 torr 
>95 44 22 (50%) 22 (50%) 0 

(80 72 0 13 (18%) 59 (82%) 
80-95 278 6 (2.1%) 254 (91.4%) 18 (6.5%) 

Confining TcSOZ in the range of 80 to  95% in order to restrict Pa02 
within the limit between 40 to  80 tom revealed a sensitivity of 88% 
and specificity of 77%. Keeping OZ saturation in this range would o v e r  
estimate POZ in 6.5% (181278 Pa02 (40 tom) and underestimate Pa02 
in 2.1% (6/278 Pa02 >80 torr) of determinations. Understanding i ts  
optimal range will enhance effectiveness in clinical practice. 

VS Oz TENSION 
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A new mode of continuous OZ surveillance ipulse oximetry) is rapidly 
gaining popularity over traditional transcutaneous PO2 monitoring 
in this country. Both techniques continuously and transcutaneously 
monitor oxygenation status - one monitors 02 saturation while the 
other 02 tension: w e  compared the two techniques (TcSOZ by Nellcor 
pulse oximeter and TcPO2 by the Litton oxymonitor) in terms of (1) 
preparation time, (2) response to changes in physiological conditions 
and, (3) continuity of monitoring in 26 patients . Results: (1) TcSOZ 
monitor took an average time of 25.858.1 sec but TcPOZ monitor required 
10.352.3 minutes of preparation and calibration time. (2) Initial response 
time to  physical disturbances (heel  prick or ET suction) was slower 
in TcPOZ compared with TcSOZ (1.07i0.82 min vs 0.69t.50 min, pcO.01). 
Skin hypoperfusion encountered in shock made both techniques inopera- 
tive. (3) Only TcPOz monitoring required interruption (site change 
every 2 hours) to avoid skin burn. No interruption was needed in TcSOZ 
monitoring. Total interruptions averaged 123 min per 24 hours per  
patient. Monitoring areas for  TcSOZ are restricted to hands, feet, 
fingers and toes. Movement of extremities disrupted TcSOZ reading. 
This is not a problem for  TcPOZ monitoring. NICU nursing & medical 
staff uniformly preferred the pulse oximetry because of i t s  advantages 
demonstrated in this study, specifically ease of application, ahsence 
of skin burns, quicker response times, and fewer interruptions of monitor 
ing. 

PROSTAGLANDIN METABOLISM A N D  PULMONARY VASCULAR RES- 
PONSE TO CHANGES IN PC02 IN INFANTS. David L .  Wessel, 
Paul R .  Hickey, Dolly D.  Hansen and Myron 6 .  Peterson 0 2  14 (Spon. by James E .  Lock), Harvard Medical School, The 
Children 's  Hospi tal ,  Departments of Anesthesia and 
Cardiology and Tufts-New England Medical Center, 

Department of Ped ia t r i c s ,  Boston, MA. 
We examined t h e  e f f e c t s  of graded changes in a r t e r i a l  pH and 

PC02 on pulmonary and systemic hemodynamics and on thromboxane 
and prostacyclin metabolism in 15 in fan t s  following repa i r  of 
t h e i r  congenital heart  disease.  Right and l e f t  a t r i a l ,  pulmonary 
and rad ia l  a r t e r y  ca the te r s  were placed intraoperat ively with a 
pulmonary a r t e r y  (PA) thermistor f o r  measurement of thermodi lu-  
t ion cardiac index (CI). When hemodynamically s t a b l e  on 40% in-  
spired oxygen, baseline measurements, including mean airway pres- 
su res ,  were obtained. Ventilation was adjusted t o  obtain measure- 
ments a t  5 l eve l s  of PC02; PA and l e f t  a t r i a l  plasma samples were 
obtained f o r  thromboxane and prostacyclin assays. 

Hyperventilation lowered pulmonary vascular res i s t ance  (PVRI) 
i n  13/15 pa t i en t s .  Increases in  pulmonary a r t e r y  pressure (PAP) 
and PVRI occurred a t  elevated PCOZ's i n  a l l  pa t i en t s  (PAPxystem- 
i c  in  2 pa t i en t s ) .  These changes occurred independently of throm- 
boxane l eve l s .  Despite increases in  mean airway pressure,  moder- 
a t e  hyperventilation may decrease PVRI in the  postoperative ca r -  
diac in fan t .  Moderate hypercarbia ra i ses  PVRI and may be d e t r i -  
mental t o  ven t r i cu la r  performance. 
PC02 (mm Hg) 2 2 ~ 3  44+4* 54+5* *p<.01 f o r  
PH 7.65t.06 7.407.04* 7.29+.03* co~nparison to  
PAP (mm H ~ )  20z.05 24?7* 36+15* preceding base- 
PVRI(mmHg/L/m) 3.221.5 4.4r2,2* 7.8+5.4* l i n e  measurement 

OPTIMAL POSITNE END-EXPIRATORY PRESSURE 
(PEEP) IN INFANTS AND CHILDREN WITH ACUTE 
RESPIRATORY FAILURE. Madolin K. Witte, Sharon M. 
Gall!. Robert C. Chatburn andkffrev L. Blumer. Case 
Western Reserve University School of Mec 
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. J f ,  Rainbow 
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Cleve nd Ohio. . ' 
PEEP has become tke hamstay m the treatmentbf hypoxemic acute 

respiratory failure (ARF). While PEEP improves oxygenation b decreasing 
intrapulmonary shunting, it may also impar cardiac output and xence decrease 
oxygen de1iye.v (02D).despite increased arterial ox gen content (Ca02). 
Since optimlzlng 0 D 1s the oal of therapy in A& we sought to determine 
whether the level O~PEEP wkch results in maximal 0 D can be estimated 
using noninvasive measurements of lun compliance (6). We studied 14 
normovolemic children, aged 2 wks to lf rs, with ARF due to neumonia or 
ARDS. Indicator dilution cardiac index &I), arterial 0 partiaPpressure 
( p a 0 9  Ca02, C, and 0 D yere determined at 0 ,3 ,6 ,$12  and I5 cm H20 
PEE T~dal volume an3 FIOz yere held constant The level of PEEP 
( e S D )  at which Q D  was max~mal was 5.8fi.3 cm, and ranged from 0-15 
cm m individual pts. PEEP of maximal C avera ed 8 5 f  6 cm (ran e 0 15 cm) 
and was the same as PEEP of max~mal D In f p t s  (4?%) but higtel: (7 pts) 
or lower (1 pt) than PEEP of maximal 0% in the remainder; no consistent 
relationship between Q D  and C was observed. PEEP of maximal CI was 
identical to PEEP of max~mal 02D in all ts, higher levels of PEEP were 
associated wlth a si lficant decre se In &, from 5.47+_2 Llmmlm2 at PEEP of 
maximal q?D to 4.%2 ~lminlmfat PEEP 9 cm above that of maximal q?D. 
PEEP of maximal Paq? averaged 12.2+4 cm (range 0-15 cm), and 
corresponded to PEEP of lowest Q D  In 7 pts. At levels of PEEP above that 
of maximal q D ,  P a 0  continued to increase si nificantly, from 115k40 ton at 
PEEP of maxmmal C$/d to 1455'5 ton at PEEP% cm above that of maximal 
&D. We conclude t at PEEP of maximal C does not reliably predict PEEP of 
best 02Din children with ARF. Because Pa& continues to rise at levels of 
PEEP whlch cause significant decline in CI maximizin Pa02 will not 
optimize 02D unless therapy to maintam ~i is also emjoyed. 

CLINICAL EXPERIENCE WITTI HIGH FREQUENCY JET 
VENTILATION (HFJV) IN PEDIATRIC PATENTS. 
Madolin K. Witte Ann M. Rudloff Robert C. Chatbum. 2 16 ?$. J.L. ~ l u m &  Case westemkeserve Un~vers~ty School 

edicine, Rainb'ow Babies and Childrens Hosnital, 
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&JV ias  been developed as an alternate mode of mechanical 
ventilation which emnlovs verv small tidal volumes at ranid rates. Its 
theoretical advantage's oGer cohventional ventilation (cV) include less 
barotrauma and less cardiovascular de ession due to lower airway pressures. 
While HFJV has been used successfulc for treating res iratory disorders in 
adults and neonates, experience w~th  this mode of ventifation In older chlldren 
is limited. We have reviewed our ex rience with 22 pts, aged 2 wks to 20 
yrs (&SD 5.1f6.7 yrs) who receive&FJV for treatmpnt of respiratqry 
failure (RF) not adequate1 controlled with CV. The p n m q  diagnosis was 

neumonia in 13 pts, A ~ S  in 7 ts, and cardlogenic shock In 2 pts. 
Pndications for switching from C$ to HFJV were high peak ins iratory 
pressure (PIP) in 14.pts (64%), refractory hypercarb~a in 5 pts (53%) and 
refract0 hypoxema in 3 pts 13%). Nine pts, (4!%) had one or more 
pneumo%oraces (PN dunn &V. HFJV was lnlt~ated with drivin pressures 
of 6-43 psi (mtSD i j .6G.fpsi)  and rates of 91-233 breathslmin & ~ S D  
145rt34). PIP decreased from 61f 17 cm H 0 dunn CV to 46rt15 cm H 0 
durin HFJV and AP (PIP-PEEP) decreas& from 4 b 1 5  cm H 0 to 3 2 d 5  
cm $0 both p<0 001 Mean PEEP increased sli htly, from21 1.69 cm 
H 0 to l!3.5+7 cm* C).(Ns). Partial ressure of 8% was lower dunng 
Hby (40113 vs 4@?0 mmH , p < 0.b); oxy enation, as measured by 
artena1:alveolar pOZ, d ~ d  not ctange. In 4 pts,%F~V was discontinued within 
6 hrs due to worsenm arterial blood gases. Of the remainin pts, nine were 
successfully weaned t o m  HFJV and survived, and 9 explredgwhile recelvlng 
HFJV. Duration of HFJV ranged from 2 hrs-20 days ( d S D  6.2S.7 days), 
and was shorter in swivors  (m+SD 5.7f3 da s) than in nonsurvivors ( h S D  
9.4- days). PN developed in 12 ts (54%) dLin HFJV; no other 
complications were noted.  may successfu~fy treat some cases of RF 
refractory to CV. 

DEVELOPMENTAL BIOLOGY 
THE SYMMETRIC TONIC NECK REFLEX (STNR) AS A NORMAL 
F I N D I N G  I N  PREMATURE INFANTS PRIOR TO TERM. Elarilee 
C. Allen (Spon. by M. Douglas Jones, J r ) .  The Johns 
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The STNR i s  a pr imit ive re f l ex  tha t  i s  character-  
ized by upper extremity (UE) extension and lower ex- 

tremity (LE) f lexion with neck extension, and by UE f l ex ion  and 
LE extension with neck f lexion.  Although of ten  seen i n  chi ldren 
with cerebral  palsy (CP), i t  i s  an uncommon f inding i n  term neo- 
nates  and in fan t s .  Its frequency has been s tudied i n  a population 
of 110 premature i n f a n t s  who were examined a t  and/or p r io r  t o  
term and who had normal motor milestones on followup a t  a mean 
age of 27 months (12-61). The STNR was graded a s  to  i n t e n s i t y  and 
completeness, i n  the manner of Capute e t  a 1  (DMCN 26:375, 1984). 
Mean Bbl was 1141 gms (460-2190); mean GA was 28.6 wks (23-35). 
Forty-six had mult iple  exams pr io r  to  term. 

A t  term (or  N l C U  discharge) ,  42% had a d e f i n i t e  (Grade 2) STNR 
and 9% had a complete (Grade 3) STNR. Only 1% had Grade 1 STNR 
(tone changes only) .  O f  the 53 (48%) who were scored a s  no STNR, 
6 (11%) had evidence of STNR i n  e i t h e r  the UE or  LE ( p a r t i a l  
STNR). Of the 46 who had mult iple  exams, 28% had an STNR on one 
exam but not on an e a r l i e r  or  l a t e r  exam. When the data  on a l l  
238 exams were analyzed by postconceptional age (PCA), the STNR 
was not e l i c i t e d  p r io r  t o  28 wks PCA and was present i n  4-6% a t  
29-32 wks PCA. The frequency and s t reng th  of the STNR progres- 
s ive ly  increased with PCA. By term, 32% had Grade 2 and 142 had 
Grade 3 STNR. 

The STNR i s  a normal f inding i n  premature i n f a n t s  p r i o r  t o  
term. It emerges a t  30 wks PCA, and i s  present i n  half  of prema- 
tu re  in fan t s  a t  term. 
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