
CPAP DOES NOT ALTER C02 SENSITIVITY. A. Krauss ,R.Gold- 1676 stein,V.Alfero,W.Frayer,P.Auld. Per inato logy Cent., 
Dept. Fediat r ic?,  Cornel l  Med. Center, New York, N.Y. 

CPAP has been proposed as an e f f e c t i v e  treatment f o r  the apnea 
o f  prematur i ty .  I t s  mechanism o f  a c t i o n  i s  unknown. Twentyfour 
preterm i n f a n t s  rece iv ing  CPAP f o r  the  treatment o f  r e s p i r a t o r y  
d i s t r e s s  were s tudied a t  0,5,and lOcm H20 CPAP. These i n f a n t s  
were al lowed t o  breathe 2%,5%,and 8% C02 f o r  3 minutes each. Dur- 
i ng  the  3rd minute, recordings o f  t i d a l  volume,respiratory r a t e ,  
and esophageal pressure were made. From these recordings, minute 
volume,inspiratory t ime (T i ) ,exp i ra to ry  t ime (Te), compliance, 
duty  cyc le  ( T i l T t o t ) ,  t i d a l  volume/inspiratory t ime r a t i o  (V t fT i )  
and C02 s e n s i t i v i t y  were ca lcu latpd.  A1 though C02 s e n s i t i v i t y  
rose from 3.9t6.8 cc/min x mm Hg- a t  0 cm HZ0 o f  CPAP t o  4.8*8.0 
a t  10 cm H20, t h i s  d i f f e r e n c e  was not  s t a t i s t i c a l l y  s i g n i f i c a n t .  
S i g n i f i c a n t  d i f f e rences  i n  r e s p i r a t o r y  ra te ,  T i ,  Te, Vt /T i  , and 
T i / T t o t  were no t  observed when values f o r  a l l  3 l e v e l s  o f  CPAP 
were compared. Measurements o f  intraesophageal pressure ind ica-  
ted  t h a t  62% o f  the appl ied airway pressure was t ransmi t ted t o  
the  mediast ina l  s t ruc tu res  a t  5 cm H20 and 54% o f  appl ied press- 
ure a t  10 cm H20. These r e s u l t s  suggest t h a t  i n  a group of pre- 
mature i n f a n t s  w i t h  poor C02 s e n s i t i v i t y  t h a t  CPAP does no t  
e i t h e r  improve C02 s e n s i t i v i t y  o r  the  d r i v e  t o  breathe, and t h a t  
o ther  explanations, such as improvement i n  a r t e r i a l  blood gases 
o r  s t a b i l i z a t i o n  o f  the  chest wa l l  must account f o r  the  r e l i e f  
o f  apnea i n  i n f a n t s  rece iv ing  CPAP therapy. 

USE OF HIGH FREQUENCY POSITIVE PRESSURE VENTILATION 
1 677 (HFPPV) IN CHRONIC VENTILATORY FAILURE IN NEONATES. 
I"' ' Venkatesan Krishnan, Malini Satish, Gerald Katzman, 

Jose Urrutia, Sidney Kripke, Irwin Weinfeld, P.L.S. Amma. (Spon. 
by M. G. Robinson) Medical College of Ohio, The Toledo Hospital, . . 
Dept. of Ped., Toledo, Ohio. 

HFPPV (ventilator rates 100-150/minute; I.E. ratio 1:2) was 
used in 4 infants of gestational ages 26-29 weeks, birth weight 
700-1000 gms. Age at commencing HFPPV was 25-90 days. All were 
on mechanical ventilation with radiological and clinical broncho- 
pulmonary dysplasia. The Baby Bird ventilator was used. Dura- 
tion of HFPPV 3-4 weeks. 

PC02 FiO2 TcP02 A-ad02 PIPIPEEP - - - 
Y t ., P ., 

Before 
HFPPV 65 100% 43 613 22.7514.5 
1-6 hrs. 
on HFPPV 33 95% 6 1 575 22.7514.5 
4-6 days 
on HFPPV 44 56.5% -- 330 15.514.5 
Off HFPPV 
to ventilator 
rates 20-40 59 47.5% -- 365 17.2514.5 
per minute 
3 infants were successfully weaned off ventilators. The fourth 
infant who had mechanical ventilation discontinued had no 
evidence of pulmonary barotrauma on autopsy. HFPPV can be used 
with success in chronic ventilatory failure in neonates. 

PRESSURE PLUS TIME: RWUISITES FOR INFLATION OF IMMA- 
TURE LUNGS. Ashok KUI& Bella C. Clutario Ch 1 1678 by, and ,ile M. Scarp&li. Pediatric h h o n z  

Division, Albert Elnstein College of Medicine, Bronx, N. Y. 10461. 
Functional anatomy of 0.87 gestation (imnature) rabbit fetal 

lungs was studied by direct stereomicroscopic observation as the 
first air volume-pressure (VP) diagrams were recorded. Lungs 
were airless, but contained normal volume of fetal pulmanary 
fluid (FPF) prior to air-inflation. Volume was recorded 0, 15 
and 120 sec after stepwise changes of 5 cm Hz0 pressure. Infla- 
tion pressures up to 25 cm H20 (P25) produced large, time-depen- 
dent, volume changes in which the conducting aimays were disten- 
ded and FPF moved to the periphery of the parent airway before 
lateral branches were inflated. Characteristically, there was rr> 
saccular aeration below P25. At pressures greater than P25, but 
below h x ,  subpleural saccules were the first to aerate; re- 
peated inflation-deflation cycles in this pressure range produced 
preferential aeration of the same saccules, which thereby became 
vulnerable to rupture. As pressure was raised from -P25 to hx 
(i.e., P35-Pt+0), saccules were recruited by both time- and pres- 
sure-dependent processes and recruitment contjnued, but at a 
s l m  rate, during early deflation. Time-dependent changes pre 
dominated at hi~h pressures and were related to FPF flow through 
terminal ducts, formation of transient labile bubbles, and pro- 
gressive enlargement of saccules. hriniilation from P25, de- 
recruitment of saccules was largely time-dependent and air-trap- 
ping by FPF lmks in the airways accounted for most of the resi- 
dual air at PO. We conclude that time can be as significant a 
factor as pressure in the initial inflations of imnature lungs. 

PHYSIOLOGIC SEQUELAE OF NO -INDUCED BRONCHIOLITIS. 1679 Carin Lam, Me e r  Kattan, ~Pexander  M. Co l l i ns ,  
Jerome K l e i b .  by Kur t  Hirschhorn) Depts. 

o f  Ped ia t r i cs  & Patholoqv, Mt. S inai  Sch. o f  Med., N.Y., N.Y. 
To t e s t  the hypothesi; t h a t  i n j u r y  i n  the developing lung may 

lead  t o  chronic obs t ruc t i ve  lung disease, we studied the e f f e c t s  
o f  NO -induced b r o n c h i o l i t i s  i n  newborn hamsters. Three day (d) 
syriaK hamsters were exposed continuously t o  30-35 ppm NO 23 h rs  
d a i l y  f o r  7 d. Pressure-volume and flow-volume curves duging 
forced exp i ra t ion  a t  -50 cm H 0 and minimal volumes (MV) were 
determined on excised lungs a? 3 and 9 weeks (wk) o f  age. I n  NO2 
animals s tudied a t  3 wk (n=5), maximal exp i ra to ry  f l ow  a t  40% 
t o t a l  lung capaci ty  (TLC) and e l a s t i c  r e c o i l  pressure a t  40% TLC 
were s i g n i f i c a n t l y  lower than i n  con t ro l  group ( c )  (n=4) (pc.02 
and pc.04, respec t i ve ly ) ,  w h i l e  MV was s i g n i f i c a n t l y  increased 
(pc.02). The upstream res is tance (mean + SEM) i n  the 3 wk NO 
group (.275 + .058 cm H O/ml/sec) was greater  than i n  ( c )  (.289 
+ .010) (p=NS). A l l  me%surements i n  9 wk NO animals (n.4) were 
not  s i g n i f i c a n t l y  d i f f e r e n t  from ( c )  (n=6). 2 ~ h e  decreased f l ow 
ra tes  and increased MV i n  the NO group suggest small airways 
obs t ruc t ion  which may be re la ted2 to  decreased e l a s t i c  r e c o i l ,  
increased airways res is tance o r  both fac to rs .  The revers i  b i l  i t y  
a f t e r  8 wk may r e s u l t  from 1) lung growth producing an increase 
i n  airways diameter, 2) a l t e r a t i o n  o f  the e l a s t i c  p roper t i es  o f  
the lung associated w i t h  an increase i n  a l veo la r  number dur ing 
growth, o r  3) phys io log ic  accommodation t o  the e f f e c t s  of NO2. 
These data do n o t  support the concept t h a t  acute lung i n j u r y  i s  a 
progeni tor  o f  chronic  lung disease. (Supp. by Amer. Lung Assn.) 
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