
SKIN SENSORS FOR MONITORING OXYGEN TENSION OF 1225 NEWBORNS. Wolfgan F.H. Mindt and Pa t r i ck  Eberhard 
(sponsored by Avmz Y. sweet).  F. Rorrmann-L. mctie 

& Co.. A.G., Dept. of Bio-Electronics,  Basle,  Switzerland. 
The measurement of oxygen tension (PO2) can be 6bta ined 

i n d i r e c t l y  by applying t o  t he  s k i n  a Clark-type e l ec t rode  sensor  
heated t o  a constant  temperature higher  than the  sk in .  We have 
designed a c l i n i c a l l y  u se fu l  sensor  which c o n s i s t s  of a concon- 
t r i c a l l y  arranged anode, heat ing element and a 4 mm diameter gold 
cathode. The s i z e  of t h e  cathode permits t he  measurement of t h e  
average PO2 from a l a rge  s u r f a c e  a rea  o f  skin .  Sensor oxygen 
consumption is minimized by t h e  use of a ~ y l a r ( ~ ) m e m b r a n e  which 
has a low permeabi l i ty  f o r  oxygen. The c a l i b r a t i o n  curve of t h e  
sensor  i n  t h e  gas phase is l i n e a r  between 0 and 100% O2 and t h e  
remponse time (790%) of 40 sec .  is adequate f o r  c l i n i c a l  use. 
The c o r r e l a t i o n  between a r t e r i a l  and cutaneously measured PO2 is 
exce l l en t  when t h e  senso r  temperature is maintained a t  44OC ( r =  
0.934). We have found t h a t  cutaneous PO2 measurement is of parti- 
c u l a r  value when eva lua t ing  the  immediate e f f e c t s  o f  therapy. 
Theae include changes i n  v e n t i l a t i o n ,  shock therapy, endotracheal 
auc t ion  and the  e f f e c t s  o f  rou t ine  ca re .  Cutaneous PO2 i a  an in- 
d i r e c t  determinant  o f  -02 and depends upon adequate pe r iphe ra l  
CirCulatiOn. Therefore ,  t h e  cutaneous F02 may not be r e l i a b l e  
when the re  is marked vasocons t r i c t i on .  

1226 HIGH INCIDENCE OF LUNG PERFORATION BY CHEST 
TUBE IN NEONATAL PNEUMOTHORAX. 

Moossinger,A .C., Driscoll, J .M., Jr. and Wimer H.J ., (Spon. by Blonc, 
W.A.9, b p t s .  of Pedr. 6 Poth., Columbio Univ., Coll. of PLS, N.Y. 

W found lotrogenic lung perforation by chest tube to be o fmquent 
complicatlon of percutaneous pleural drainage in the newborn with wvem 
tension pneumothorax. Of  209 wnwcutive potienh aknitted to t h  Neo- 
natal ICU with clinical RDS, 28 (13.4%) developed revere ternion pneumo- 
thorax mquiring pleurol drolnoge and 21 of thew expired. Twenty w e n  
wtcpsled. A porforotion of the lung dlractly mlokd  to the pleural dmln- 
q e  wor f w d  in 7 of 20 (35%); none of them had been diagnosed cllni- 
w l ly .  T h  chest tubes w e n  lnwrted by standard technique, using 110-12 
Argyle t u b s  ( preceded by '18-22 Medicut aspiration In half of t h  cases.) 
Then was anotornlc and microrcoplc evidence of promortern lung perfom- 
tian by chert tubes in 5/7 ond by catheters in 2/7. In t h  &ncs of plw- 
ml adhesions, the increased stiffness of thew lungs most likely predisposed 
thom to perfaation. 

Although our lncldence of pneumothoropc requiring pleural drainage In 
potient with RDS h a  decreased .dm 21.5% to 11.7% between 1972 a d  
1975, the incidence of lung perforation in nlotlon to  chest h~b insertion 
h a  not changed; i t  remains a t  I lesion per 10 tubes. ,The high incidence 
of this complicatlon in our w t o p y  wries suggests a need to  reevaluate the 
technique of p lwral  drainage in the newborn with acute ternion pneumo- 
thorec. 

INCREASED COHPLIMCE PoLmntlC PnA LIGATION IN IIYA- 1227 LIIIP. MPNBRAHE DISEASE. Cheryl H. t ~ a u l t y .  ~ o a n  ~ o n r y .  
Paul  Hamoah, and Cordon r. Avery. Children's Uoap. 

Nat ional  H e a c a l  Center,  George Washington f ln ive ra i ty  School of 
Medicine, and r e o r g e t a m  Univers i ty  School of Medicine, Wash.. 
n.c. 

PDA l i ~ a t i o n  has  been suggested i n  p a t i e n t s  wi th  1W) and l a r g e  
l e f t  t o  r i g h t  shunts  t o  improve lung funct ion even i n  t h e  absence 
o f  h e a r t  f a i l u r e .  The presumption is t h a t  lung mechanics w i l l  
b e n e f i t ,  even thouuh measurements have no t  been made t o  test t h i s  
hypothesis .  

I n  8 i n f a n t s  w i th  severe  Hnn, varying i n  age between 3 and 29 
days, pulmonary funct ion s t u d i e s  were performed the  day be fo re  
and a f t e r  PnA l i g a t i o n .  A s i g n i f i c a n t  i nc rease  occurred i n  lung 
compliance (P- 4.05) .  a v e r a ~ i n g  42X. S ix  of t h e  8 showed an in-  
c r ease ,  one was unchnn~ed,  and one showed a s l i g h t  decrease. 
k a n  conpliance p r i o r  t o  l i g a t i o n  was 0.55ml/cm H20/Y.g, a value  
indicat inp,  severe  l u n ~  d i sease  i n  our  exper ience,  and rose  t o  
0.78. rha 3 cases  l i g a t e d  i n  t h e  f i r s t  week of l i f e  shmed re- 
l a t i v e l y  l a r ~ e r  i nc reases  i n  conpliance. Small numbers d id  no t  
permit c o r r e l a t i o n  of PllA l i g a t i o n  wi th  su rv iva l .  Ilowever, 
r e s p i r a t o r y  compliance work. t he  major i ty  of pulmonary work i n  
theae  hnhies ,  was reduced by an average of 42%. The l e s s e r  
e f f e c t  of l a t e  l i ~ a t i o n  may be t h e  r e s u l t  of a l rendv e s t ab l i shed  
hronchopulnonary dysplas ia .  

12 2 8 THE EFFECT OF VARYING THE INSPIRATORY KOW RATE CN 
THE m T I C N  OF INFANTS WITH RESPIRATORY DISTRESS 
SYNDROME (RDS). Donald M. Null Jr., Michael D. 

Stwlsu. and Bpbert A. dslemos (Spon. b y  Michael 3. ~weeney). 
Wilfonl  Hall USAF Medical Center,  Dept o f  Pediatl-lcs, San 
Antonio, TX. 

The e f f e c t  o f  ratriom changes in i n a p i r a t o r y  f low rate w a s  
evaluated in. 1 5  i n f a n t e  w i th  RDS on  assisted v e n t i l a t i o n  wi th  a 
t iwhcydLed con t inua l  f low ven t i l a to r .  Other  v e n t i l a t o r  p a r e  
meters wen, m t  altered. Ten M a n t s  were on  i n t e d t t e n t  
mendatory v e n t i l a t i o n  (IMV); fivs were m n t m l l e d  lmder curare 
paralyeis .  At  a f low o f  1 2  l l t e r s /minu te  de l ive red  tidal m l w s  
and peak t r a c h e a l  p re s su res  were higher In dl b u t  one i n f a n t  
and r e s p i r a t o r y  rates were inc reased  in those  b rea th ing  . 
spontaneously. In s p i t e  o f  this, PaC02 was e l eva ted  and VA 
decreased in 1 2  o f  1 5  pat ients .  

Flow Rate  VT BR PaC02 Pao? 

No changes in ca rd iac  o t p u t  o r  r l g h t  to l e f t  ehunting were 
o b s e d .  i b e  increme In  tD at t h e  hlgher lnaplntory flow rat. 
may b e  related to increesed m l w  of t h e  anatomic d e d  space 
due to o v e F d i s t e n t i o n  o f  the proxLnal airway. 

4 EARLY DETECTION OF HIGH MORTALITY RISK I N  NEWBORN 
I L L Y  RESPIRATORY FAILURE. Helodv J. O'Connor. Robert H. 

B a r t l e t t .  Nancv Wetmore. b m a r  Amlie. Robert F. 
Huxtable. (Spon. by Thomas L. Nelson) Univers i ty  of Ca l i fo rn i a .  

- -- - -- - - 
I rv ine ,  Departments of Surgery and Ped ia t r i c s .  I r v i n e , C a l i f a r n i a  

Objective measurement of newborn r e s p i r a t o r y  f a i l u r e  (NRF) i n  
needed t o  compare treatment methods, compare groups of pa t i en t a .  
and de f ine  ind ica t iona  f o r  innovat ive  t reatment  mearurea such a s  
extracorporeal  membrane oxygenation (ECMO). A neonata l  pulmonary 
in su f f i c i ency  index (NPII) has  been developed which i n t e g r a t e s  
hypoxemia, ac idosia .  and time i n t o  a s i n g l e  cumulative number 
h i c h  can be ca l cu la t ed  r e t roapec t ive ly  o r  proapect ively .  NPII 
ana lys i s  was ca r r i ed  out  on 245 p a t i e n t s  i n  t h e  following groups: 
81 r e sp i r a to ry  d i s t r e s s  syndrome (RDS) under 1500 gram. 110 RDS 
over 1500 gram. 47 meconium a s p i r a t i o n  syndrome (MAS). and 7 
p e r s i s t e n t  f e t a l  c i r c u l a t i o n  syndrome (PFC) with o r  without con- 
g e n i t a l  diaphragmatic hernia .  

NPII was ca l cu la t ed  a t  4 hour i n t e r v a l s  i n  each group and cum- 
pared t o  u l t ima te  outcome. The percent  su rv iva l  and mor t a l i t y  
wsa determined f o r  t h e  p a t i e n t s  st r i a k  f o r  each l e v e l  of NPII a t  
each time i n t e r v a l .  By de f in ing  NPIIImorta l i ty  i soba r s  f o r  50. 
75. 100%. e t c .  mor t a l i t y  r i a k  can be  determined f o r  an individual  
p a t i e n t  prospect ively .  Using t h i s  method. 13  i n f a n t s  with 100% 
mor ta l i t y  r i a k  NRF were t r e a t e d  wi th  ECMO within  t h e  f i r s t  two 
days of l i f e ;  s i x  survived (46%). 

12 3 0 ASSOCIATION OF CHILDHOOD OBESITY-HYPOVENTILATION 
SYNDROME AND FAMILIAL DECREASED VENTILATORY RESPONSE 
TO HYPERCAPNIA. David M. Orenatein, Thomas F. Boat, 

Frank P. Primiano. Jr., h t h  P. [kana, Marvin D. tough, and 
F. Doershuk. Case Western Reserve Univers i ty  and Rainbow Babier 
and Childrena Hospital.  Department of Ped ia t r i c s .  Cleveland. 

Subnormal v e n t i l a t o r y  rerponre  t o  hypercapnia is accepted a s  
pa r t  of t h e  obes i ty -hypwen t i l a t i on  ayndrome i n  a d u l t r ,  but  ven- 
t i l a t o r y  c o n t r o l  has  not  been r tudied i n  ch i ld ren  with t h e  obe- 
s i ty-hypovent i la t ion syndrome. We s tud ied  v e n t i l a t o r y  rerponre  t o  
hypercapnia i n  t h e  f ami l i e s  of 2 obese 13-year-old g i r l s  with t h e  
Prader-Willi  Syndrome, one of whom had recovered from the  obe r i ty  
hypovent i la t ion syndrome, and one of whom had never hypoventi- 
l a t ed .  S ib l ings  and pa ren t s  were no t  obeae. 

The response t o  hypercapnia, mcaaured a s  t h e  s lope (S) of ven- 
t i l a t i o n  (Llmin) vs. a lveo la r  carbon dioxide  tension (mWg) dur- 
ing rebreathing.  was decreased in t h e  p a t i e n t  with t h e  obesity- 
hypovent i la t ion syndrome (S-1.0) and i n  3 family members (mean 
S-1.1, range .7-1.4). The o the r  Prader-Willi  p a t i e n t  (S-3.6) and 
her  family (mean S-2.2. range 1.6-3.6) had considerably  g r e a t e r  
responses. Young a d u l t  c o n t r o l s  (mean S-3.3. range 2.8-4.2) f e l l  
w i th in  published normal ranges (S-1.5 - 5.0). 

Respira tory  f a i l u r e  i n  t h e  ch i ld  with t h e  obesity-hypoventi- 
l a t i o n  syndrome is probably r e l a t e d  t o  two independent f a c t o r r :  
obes i ty  and a f ami l i a l  diminished response t o  hypercapnia. The 
f a m i l i s l  f a c t o r  may expla in  why only  a m a l l  percentage of obeae 
p a t i e n t a  develop t h e  obesity-hypoventilation syndrome. 
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