
THE RELATION OF FLUORESCENCE POLARIZATION VALUES 1177 TO LECITHIN SPHINGOMYELIN RATIOS ( ~ 1 s )  I N  AMNI- 
OTIC FLUID (AF). Thomos A. Blumenfald, Raymond I.Stark, 

I e D renfurth, Vincent J. F r e d a l - [ ; ; E n  e 
M o ~ i r ~ f  P & S, Columbio U e '  '"' O' 'er'natO' 

Fluorescence polarization (FP) measures the microviscosity of phospho- 
lipid mlcelles. The technique has been evaluated in both artificial rolu- 
tiom and in AF and its uwfulness in determining gestotional age and lung 
maturity examined. 

We have shown that in lipid dispersions of known composition and in 
omniotic fluid the FP volue correlates directly with the L/S ratio. Gesto- 
tional age wos studied in 97 serial samples from 19 iroimmunized pregnan- 
cies. There was a significant chonge in slope of FP values vs. gestational 
age occurring between 29 to 35 weeks (mean = 31.5 wks). In single 
sampler from 120 weanancies o sianificant correlation was also found 
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Thus FP values correlate well with both gestational age and lung maturity. 
The determination of fluorescent polarization is precise with a coeffidmt 

vorlation of 0.48%. It con be performed rapidly (45min)and istechnicolly 
easy. This physical method therefore 0ffen.a greot advantage over the 
currently available chemical methods. (Supported by NHLI HL-14218) 

A COMPARISON OF MORTALIN AND MORBIDITY ASSOCIATED 1178 WITH PRESSURE-LIMITED AND VOLUME-LIMITED INFANT V E N -  
TILATORS IN ME TREATMENT OF SEVERE HYALINE MEWRANE 

DISEASE - Stephen J. Boros, Chi ldren 's  Hospi ta l ,  S t .  Paul,  and 
Department o-iversl t y  of Minnesota, Minneapolis. 
tM (Spon. by Edward L. Kaplan) 

The e f f e c t  o f  pressure- l imi ted (PL) and volume-limited (VL) 
i n f a n t  v e n t i l a t o r s  on mor t a l i t y  and morbidity i n  severe hyal ine  
membrane d i sease  was examined i n  a prospect ive  control  l ed  s tudy . 
Cri t e r l a  f o r  mechanical v e n t i l a t i o n  were CPAP f a i l u r e  (Pa0 <50 
mn. Hg. a t  FI@ 90 .8  and CPAP38 cm. H20 o r  PaC02 3 7 0  mn. i g . )  o r  
severe pe r ina t a l  asphyxia. Consecutive pa t i en t s  were a l t e r n a t e l y  
ass igned t o  e i t h e r  PL o r  VL I n f a n t  v e n t i l a t o r s .  22 In fan t s  (900- 
2600 gms; 27-36 wks. ges t . )  were ven t i l a t ed  wl th  PL machines 
us ing low peak i n s p i r a t o r y  pressures  ( m a n  Pmax = 29 cm. H20), 
r e l a t i v e l y  low PEEP ( m a n  = 5.4 cm. H 0 )  and prolonged Insp i r a -  
t o ry  times. 20 add i t i ona l  In fan t s  (660-3350 g m ;  26-42 wks. 
gest . )  were v e n t i l a t e d  with VL machines us ing e s s e n t i a l l y  u n l i m -  
i t e d  peak i n s p l r a t o r y  pressures  ( m a n  Pmax = 62 cm. H20). PEEP 
(mean = 8.1 cm. H 0)  and prolonged exp i r a to ry  times. There were 
no s i g n i f i c a n t  d i f f e rences  i n  mortal1 ty  (PL=37%; VL=40%), o r  i n  
t h e  incidence of pneumothoraces (PL.325; VL=45%), o r  bronchopul- 
monary dysplas la  (PL=4.6%; VL=lO%). I n t r a v e n t r i c u l a r  hemorrhages 
and pulmonary hemorrhages occurred with equal frequency In  both 
groups. These da t a  f a i l  t o  demonstrate any s i g n i f i c a n t  advantage 
of one v e n t i l a t o r  system over  t h e  o the r ,  and f a l l  t o  confirm the  
impression t h a t  limi t i n  peak i n s p i r a t o r y  pressures  t o  (35 cm. Hz0 
s i g n i f i c a n t l y  reduces de incidence of bronchopulmonary dysplas ia .  

BACTERIOLOGY OF ASPIRATION PNEUMONIA IN CHILDREN. 1. 1179 @ and S.M. Fineltold. Fairview S t a t e  Hospi ta l ,  
Costa Mesa; Wadsworth V.A. Hospi ta l ;  and UCU Medical 

Center. Los Angeles. Ca. (Spon. by J.D. Cherry) 
The bacter io logy of a s p i r a t i o n  pneumonia i n  i n s t i t u t i o n a l i z e d  

ch i ld ren  and a d u l t s  was determined by t r ans t r achea l  anpira t ion.  
Forty-three p a t i e n t s  were s tud ied ,  including 10 a d u l t s  and 33 
chi ldren ranging from 2 months t o  1 8  yea r s  i n  age (average 8 .5  
years) .  Ignor ing Staphylococcus epidermidis ,  t h e  43 a s p i r a t e s  
y ie lded 85 ae rob ic  and 86 anaerobic i s o l a t e s ,  d e m n s t r a t i n g  t h e  
po lybac te r i a l  e t i o logy  of t h e  in fec t ion .  Anaerobic b a c t e r i a  were 
i s o l a t e d  from 30 ch i ld ren  (91%) and from 9 of 10 adu l t a .  The 
predominant anaerobes were Bacteroides melaninogenicus (18 iso-  
l a t e s ) .  Fuaobacterium sp. ( l o ) ,  and anaerobic  and n i c roae roph i l i c  
gram-positive cocci  (21); t he re  were 8 i s o l a t e s  o f  B. f r a g i l i s .  
These organisms were propor t ionate ly  d i s t r i b u t e d  between chi ldren 
and a d u l t s  except f o r  r e l a t i v e l y  more B. m e l a n i n o g ~ ~ u e _  i n  
chi ldren and more g. f r a g i l i s  i n  a d u l t s .  Pneumococci (10 iso-  
l a t e s ) .  group A s t r ep tococc i  (8) and Haemophilus inf luenzae (2)  
were recovered only  from chi ldren and among 11 Escher ichia  
I so l a t e s .  10 were from ch i ld ren  (mostly under 6 yea r s  of age).  
The Klebsiella-Enterobacter-Serratia group, Proteus. Pseudomonas 
and alpha-hemolytic s t r ep tococc i  were propor t ionate ly  more c o w  
mon i n  a d u l t s  than i n  chi ldren.  A l l  s u b j e c t s  recovered with 
appropr i a t e  therapy. Anaerobic b a c t e r i a  c l e a r l y  play a r o l e  i n  
a s p i r a t i o n  pneumonia i n  chi ldren a s  wel l  a s  i n  adu l t s .  The d i f -  
f e r ences  i n  aerobic  bacter io logy c i t e d  r equ i r e  d i f f e r e n t  thera-  
peu t i c  approaches. 

CARDIOVASCULAR EFFECTS OF PROLONGED INSPIRATORY TIMES 1180 WITH CONTINUOUS POSITIVE PRESSURE VENTILATION (CPPV). 
David L. Brown. P h i l i p  J. L i  s i tz ,  Joy S. I& e l b e r  

Norman Gwtman. SIJ~~? a t  Stony Brook. ~ e a i t h  Sciences ~enfer ,  L&g 
I s l a n d  Jewish-hi l l s ide  Medical Center. Divis ion of Neonatology. 
New Hyde Park, New York. 

The use of prolonged i n s p i r a t o r y  tlme with CPPV has been re- 
conmended f o r  t h e  management of i n fan t s  wi th  t h e  Respira tory  
Distress Syndrome. The cardiovascular  e f f e c t s  o f  such in sp l r a -  
t o r y  t o  exp l r a to ry  (1:E) r a t i o s  were Invest lgated i n  5 p ig l e t s .  
(age 6 t o  10 days) ,  under 0.25% halothane anes thes i a  and decame- 
thonlum pa ra lys i s .  Heart r a t e  (HR), a o r t i c  blood pressure  (AoP), 
renal  (RF), femoral (FF), and c a r o t i d  (CF) blood flows were mea- 
sured a t  three I:E r a t i o s  (1:2. 2:1, and 3:1), a t  each o f  t h r e e  
levels of p o s l t l v e  end exp l r a to ry  pressure  (PEEP). (2.5 and 1 0  cm 
H20). The cardlovascular  parameters a t  t h e  2:l and 3:l r a t i o s  
were compared t o  those  of t h e  con t ro l  of 1 :2 whi le  PEEP. peak 
pressure ,  r e s p i r a t o r y  r a t e ,  and v e n t i l a t i o n  remained constant .  

HR increased a t  both I:E r a t i o s .  Mean AoP exhlbl ted va r i ab le  
changes a t  t h e  2:l r a t i o ,  whi le  a t  3:l t h e r e  was a c o n s l s t e n t  de- 
c r ease  In  AoP wlth maximum decrease  of 17.8% a t  10 cm PEEP. A t  
t h e  3:l r a t i o  both RF and FF decreased a t  5 and 10 cm PEEP. A t  
t h e  2:l r a t i o  wlth 5 and 1 0  cm PEEP t h e r e  was a decrease  i n  CF 
ranging from 4.5% t o  22.0%. CF decreased a t  3:l  wl th  a l l  l e v e l s  
of PEEP with a mean decrease  o f  11.3% t 1.6 a t  5 cm and 13.3% f 
2.8 a t  1 0  cm PEEP. These pre l iminary r e s u l t s  I n d i c a t e  t h a t  ad- 
ve r se  cardiovascular  e f f e c t s  occur with t h e  add i t i on  of prolonged 
l n s p i r a t o r y  times t o  CPW. 

ARTERIAL OXYGEN TENSION (Pa0 ) YEASURBWeNTS-SAFETY 1 18 1 m ACCUWY OF A NKW C A T H B ~ R  SENSOR. m. 
Brown, Chung C. Liu, Francis  B. McDonnell, Avron Y. 

Sweet and S i d n a y ~ .  Wolfson. Depx. of Pedi - a t r i c s ,  Hf. 91n.i 
School of Med., New York, and Dept. of Surgery and Chemical 
Engineering. Univerai tv  o f  Pi t t sburnh.  P i t  tsburgh. - - ~ ~ -  ---. - -  - - ---  

- ~ e a s u r i &  Pa0 i n  nbrborn i n f a n t a  r ece iv ing  oxygen therapy i a  
rout ine .  The wit r e l i a b l e  method r equ i r e s  i n t e r m i t t e n t  sampling 
frma an umbil ica l  a r t e r y  c a t h e t e r  o r  from a per ipheral  a r t e r y  f o r  
ana lys i s  wi th  a micro blood gas a n a l y ~ e r .  Methoda t o  continu- 
ously  measure P.02 us ing indwel l ing c a t h e t e r s  have been developed 
but many of them rece ive  l imi ted use because o f  inaccuracy. 
tiamus i n j u r y ,  c l o t t i n g  and i n t e r f e r e n c e  wi th  t h e  funct ion f o r  
which c a t h e t e r s  a r e  in tended.  Oxygen measuring s e n s o n  which can 
be appl ied t o  t h e  s k i n  have been developed by o the r s .  This tech- 
nique measursa NO2 i n d i r e c t l y  and can thereby aerve only a8 a 
supplement f o r  s n  accurate  d i r e c t  measuring method. We have 
devised a polarographic c a t h e t e r  e l ec t rode  which i a  simply 
deaigned and made of ma te r i a l s  w i th  minimal thrombogenic a c t i -  
v i t y .  I t  does not i n t e r f e r e  w i th  blood presaure  measurement o r  
blood sampling through an  end ho le  lumen. Our senaor  i a  e a s i l y  
c a l i b r a t e d ,  accu ra t e ,  and r equ i r e s  r e c a l i b r a t i o n  a t  6-12 hour 
i n t e r v a l s .  Micro c l o t  analyaia .  a o r t i c  angiography, scanning 
e l e c t r o n  microscopy of menaors and veasela .  and haptoglobin 
determinat ions  i n  baboonm have shown minimal thrombus formation 
and red c e l l  i n ju ry .  The sensor  reaponds r ap id ly  and accurate ly  
t o  changes i n  P.02 i n  newborn i n f a n t s  and adu l t a .  I t  reveal8  
c l i n i c a l l y  inapparent  changes of P.02 caused by manipulation of 
t h e  p a t i e n t  o r  r e sp i r a to ry  equipment. A technique f o r  continu- 
ously  measuring Pa02 has 'been developed which can complement and 
may s u b s t i t u t e  f o r  laboratory  techniques. 

THE RELATIONSHIP BEWET3THE CHEST RADIOGRAPH, REGION 1 18 2 AL LUNG PUNCTION USING N , EXERCISE TOLWNCE AND 
CLINICAL COWDITION IN C W I L ~ E N  WITH CYSTIC FIBROSIS. . - - - - - . 

&. Coates. P. Boyce. D.G. Shore, M .  Mearns and 2. Godfrey, (In- 
tr. by K.N. Drummond). Z n s t i T u t e o f  Child Health. Hammersmith 
Hospi ta l .  Univers i ty  of London. England. 

We evaluated t h e  r o l e  of t h e  ches t  radiograph i n t e r p r e t a t i o n  
i n  ch i ld ren  with c y s t i c  f i b r o s i s  i n  de l inea t ing  loce l i s ed  abnor- 
m a l i t i e s  of v e n t i l a t i o n  and perfus ion a s  we l l  a s  t h e  o v e r a l l  se- 
v e r i t y  i n  r e l a t i o n  t o  maximal mid exp i r a to ry  flow r a t e  (MMEF), 
a l v e o l a r - a r t e r i a l  oxyeen g rad ien t ,  exe rc i se  t o l e rance  (bicycle  
ergometer),  and c l i n i c a l  s eve r i ty .  The upper and lower region of 
each chest  radiograph was scored sepa ra t e ly  and compared wi th  re- 
g ional  lung funct ion t e s t a  (RLF) us ing thf  a r r i v a l  and disappear- 
ance of boluses  of r ad ioac t ive  n i t rogen  ( 3 ~ 2 )  given by inhala-  
t i o n  and in fus ion .  Whilst  t he  worse a r e a s  on t h e  chest  radiograph 
were found t o  c o r r e l a t e  wi th  s i m i l a r  regions  on the  RLF, (rz0.58) 
e r r o r s  occurred i n  ha l f  of t he  cases  when the  radiograph a lone 
was used t o  judge regional  phyaiolopical  derangement. Despi te  
t h i s ,  t he  t o t a l  radiographic  s co re  co r re l a t ed  we l l  with t h e  t o t a l  
regional  func t ion ,  r 10.62, p. 0.01. Of the  o the r  parameters,  t he  
radiographic s co re  co r re l a t ed  wel l  wi th  the  MMEF. ( r - 0 . 6 9 ,  
p . .01) ,  maximum work expected, ( r -  0.64, p .01) and c l i n i c a l  
grading, ( r  0.79, p .001). but  not  wi th  the  (A-a) 0 grad ien t .  
From t h i s ,  we have concluded t h a t  t he  ches t  radiograpl?, wh i l s t  
not  an accu ra t e  index of l o c a l  physiological  ahnormal i t ies .  does 
r e f l e c t  t he  o v e r a l l  s e v e r i t y  of t he  lung disease ,  exe rc i se  to le-  
rance and c l i n i c a l  condi t ion i n  c y s t i c  f i b r o s i s .  
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