
CARDIORESPIRATORY RESPONSES TO POSITIVE END-EXPIRATORY PRES- 
SURE (PEEP). Ca r l  E. Hunt, Sadi  Matalon, William A. Neal, O.D. 
Wangensteen and A.S. Leonard ( I n t r .  by R.V. Lucas). Dept. of 
Ped., Physiol .  and Surg. ,  Univ. of Minnesota, Minneapolis. 

The ca rd io re sp i r a to ry  responses  t o  PEEP have been evaluated 
us ing  t h e  puppy a s  an exper imental  model of t h e  normal neona- 
t a l  lung. Twenty puppies a t  3-4 weeks of age were anes the t i zed  
and v e n t i l a t e d  (F102 0.21) w i th  pressure-control led  (P-C) and 
volume-controlled (V-C) a s s i s t a n c e  a t  PEEP l e v e l s  o f  0 (base- 
l i n e ) ,  5 ,  and 10 cm H20. Although l e s s e r  changes occurred a t  5 
cm H20, t h e  r e s u l t s  summarized i n  t h e  t a b l e  a r e  t hose  occur- 
r i n g  a t  10 cm Hz0 f o r  15 minutes. lchange from Basel ine  (100%) 
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These r e s u l t s  f u r t h e r  de f ine  t h e  ca rd io re sp i r a to ry  respon- 

v-C -------- 
J. t o  75% 
+ t o  230% 
f. t o  200% 
t t o  200% 

I P-C 

s e s  t o  PEEP in t h e  "normal" lung. I n  c o n t r a s t  t o  V-C v e n t i l a -  
t i o n  wi th  PEEP, which was we l l  t o l e r a t e d  d e s p i t e  t h e  inc reases  
i n  PVR, MAP and CVP, P-C v e n t i l a t i o n  wi th  PEEP l e d  t o  marked 
hypovent i la t ion and progress ive  hypoxia, a c i d o s i s  and shock 
a f t e r  15-20 minutes a t  10 cm H20. 

- 
Tida l  Volume 
Cardiac  Index 
Pulmonary Vascular Resis tance (PVR: 
Mean Airway P res su re  (MAP) 
Cent ra l  Venous P res su re  (CVP) 

APNEA O F  PREMATURITY: EFFECTS OF CONTINUOUS POSITNE 
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AIRWAY PRESSURE (CPAP), CUTANEOUS STIMULATION, AND 
LEVELS OF URINARY BIOGENIC AMINES. John Kattwinkel, Howard 
Nearman,Harold Mars, Marshall  Klaus, Avroy Fanaroff,Peter Katona. 
Case  Western Reserve Univ Sch of Med, D e ~ t  of Ped, Cleveland. 

Etiological theories of neonatal apne-a include hy&a from pul- 
monary instability, neurologic immaturity, and autonomic imbalance. 
T o  explore these  hypotheses, 29 infants were studied to examine the 
effects of increased lung volume via low-pressure nasal CPAP, in- 
creased afferent input via cutaneous stimulation and levels of urinary 
biogenic amines in p re t e rm infants with apnea(>l5 sec). Apnea s ig-  
nificantly decreased with CPAP and with stimulation; dopamine and 
epinephrine (epi) levels were  lower in infants having apnea. 

GROUP No. BW(gms) GA(wks) kftFemAg%ng 

3. Bio Amines* Dopamine DOPA Norepi Epi 
a)Controls 
b)Apneic 1337 31 72 150 25 

*(ng/mg creatinine) (p<. 05) (NS) (NS) (p<. 05) 
The catecholamine differences compel fur ther  study of s leep 

s ta tes  and a r e  possible support for  an abnormality of autonomic in- 
tegrity. The clinical data suggest that by increasing lung volume with 
CPAP o r  increasing afferent traffic via cutaneous stimulation, respi-  
ra tory  efferents become more active, thus decreasing apneic spells.  

ANATOMICAL DEAD SPACE (VD) AND LUNG EMPTYING IN ASTHMA AND 
CYSTIC FIBROSIS (CF). Louis I .  Landau, Lynn M. Taussig, P e t e r  
T. Macklem and P i e r r e  H. Beaudry. ( In t r .  by Keith N.  Drununond) . 
Meakins-Christie Laborator ies  and The Montreal Chi ldren 's  
Hospi ta l ,  McGill Univers i ty ,  Montreal,  Canada. 

Ten normal, 10 CF and 10 as thmat ic  ch i ld ren  were s t u d i e d  t o  
a s ses s  t h e  con t r ibu t ion  o f  lung zones emptying a t  d i f f e r e n t  
r a t e s  t o  c u r v i l i n e a r i t y  of t he  maximum exp i r a to ry  flow-volume 
(MEFV) curve. Lung volumes, MEW curves on a i r  and on helium- 
oxygen mixture  and s i n g l e  b rea th  n i t rogen  washouts were mea- 
sured.  P a r t i a l  forced exp i r a to ry  maneuvers were performed t o  
produce flow t r a n s i e n t s  exceeding maximum flow a t  mid-lung 
volumes. Normal ch i ld ren  and those  wi th  asthma and mild CF 
had smal l  o r  no t r a n s i e n t s  and nonnal VD. Those wi th  seve re  
CF had l a rge  t r a n s i e n t s  (mean 150ml.) and l a r g e  VD (mean, 
155% pred.  ) , and t h e  volume of t he  t r a n s i e n t s  corresponded 
c lose ly  t o  t h a t  o f  t h e  VD. These l a r g e  t r a n s i e n t  volumes 
were a s soc ia t ed  wi th  increased c u r v i l i n e a r i t y  o f  t h e  MEFV 
curve and lo s s  of helium response; whereas as thmat ics  with 
marked c u r v i l i n e a r i t y  had smal l  t r a n s i e n t s  and helium 
responsiveness .  I n  severe  CF, t he  l a r g e  t r a n s i e n t s  suggest  
s equen t i a l  emptying o f  f a s t  and slow compartments which 
in f luences  t h e  shape of t h e  MEFV curve. The f a s t  component 
could correspond t o  emptying of an enlarged VD. Any time 
constant  i n e q u a l i t y  p re sen t  i n  asthma and mild CF does not  
appear t o  con t r ibu te  t o  t h e  shape of t he  MEFV curve. 

HEWDYNAMIC EFFECTS OF CONTINUOUS POSITIVE AND NEGATIVE PRES- 
SURE BREATHING I N  NEWBORN PIGS. Lee Mockrin. Eduardo Bancalar i  
and Marc Rowe ( I n t r .  by W. W. Cleveland) Dept. of Ped.,  Univ. 
of Miami, Miami, F lo r ida .  

It has been assumed t h a t  the  hemodynamic e f f e c t s  of cont in-  
uous p o s i t i v e  airway pressure(CPAP) and continuous negat ive  
pressure(CNP) a r e  s i m i l a r .  Cardiac output(C0) u t i l i z i n g  dye 
d i l u t i o n  curves ,  hea r t  rate(HR), a r t e r i a l  blood pressure(BP) 
and c e n t r a l  venous pressure(CVP) were measured i n  5 normal new 
born pigs  subjected t o  d i f f e r e n t  l e v e l s  of CPAP and CNP. CPAP 
was supplied with a head box whereas CNP was appl ied with a bm 
enclos ing the  ches t  and upper abdomen. No s i g n i f i c a n t  d i f f e r -  
ences were found i n  HR and BP between CPAP and CNP. Resul ts  of 
CVP and CO were: 
Pressure(cmH70) 0 +5 + l o  +15 0 -5 -10 -15 
CVP (mmHn) 0.05 1.7 3.6 4.8 0.11 -0.78 -1.56 -1.95 
CO(%channe )  - 0 'L9%&24.9% - +12.3%&5.6%&7% 
CVP increased a s  CPAP increased while t he  opposi te  occurred on 
CNP. CO decreased i n  415 animals wi th  +10CPAP and i n  a l l  an i -  
mals wi th  +15CPAP. With CNP r e s u l t s  were l e s s  c o n s i s t e n t .  CO 
increased on -5CNP but showed an o v e r a l l  tendency t o  decrease  
on -10 and -15CNP. However, t h i s  drop was smal ler  than the  d e  
c rease  which occurred on CPAP. The b e t t e r  CO dur ing CNP compar 
ed t o  CPAP can be due i n  p a r t  t o  the  decrease  i n  CVP improving 
venous r e t u r n  from the  body por t ions  not subjected t o  CNP. The 
f a l l  i n  CO above -5CNP may be due t o  e i t h e r  pool ing of blood m 
body por t ions  subjected t o  CNP o r  t o  increased pulmonary vas- 
c u l a r  r e s i s t ance  due t o  a lveo la r  overdis tension.  

NON-INVASIVE MEASUREMENT OF VENTILATORY RESPONSE TO CO, IN 
NEWBORN INFANTS. Sungmin Park, Laura S. Inselman, ~ o h i  R. 
Graham, Mary A. F a r r e l l ,  Ralph A. Epste in ,  and Robert B. 
Mel l ins .  C o t  of Physic ians  and Surgeons, Columbia 
Univers i ty ,  Dept. of Ped. N. Y. 

~ n t e r ~ r e t a t i o n  of previous  s t u d i e s  of v e n t i l a t i o n  i n  
i n f a n t s  i s  d i f f i c u l t  because of t h e  unknown e f f e c t  of t a c t i l e  
s t imu la t ion  r e s u l t i n g  from f a c e  and neck s e a l s  r equ i r ed  by 
convent ional  methodology. We t h e r e f o r e  measured minute 
v e n t i l a t i o n  non-invasively be fo re  and a f t e r  i n h a l a t i o n  of 
4.5% C02, us ing a modif icat ion of t he  barometr ic  method of 
Drorbaugh and Fenn, which we va l ida t ed  by simultaneous 
pneumotachography; 39 s t u d i e s  were performed i n  23 normal 
newborn in fan t s .  

Mean v e n t i l a t i o n  was 251 ml/Kg/min (SD-64) be fo re ,  and 
526 ml/Kg/min (SD=150) a f t e r  4.5% C o p .  There was a l s o  a 
wide v a r i a t i o n  i n  t h e  change i n  v e n t i l a t i o n  wi th  4.5% C02 
(mean inc rease  115%, SD-56). These v a r i a t i o n s  a r e  of t h e  
same o rde r  of magnitude a s  those  noted by convent ional  
methods. 

We conclude t h a t  1 )  t h e  barometr ic  method a f f o r d s  a 
r ap id  and r e l i a b l e  means of measuring t i d a l  volume and 
v e n t i l a t o r y  response t o  C02 i n  i n f a n t s  wi thout  superimposing 
t a c t i l e  s t imu la t ion  and 2) t h e  wide v a r i a t i o n s  i n  r e s t i n g  
v e n t i l a t i o n  and COq responsiveness  of normal i n f a n t s  cannot 
be  a t t r i b u t e d  t o  t a c t i l e  s t imu l i .  

THE LARYNGO-TRACHEAL FUNCTION OF SURVIVING INFANTS FOLLOWING 
OROTRACHEAL INTUBATION DURING THE NM)NATAL PERIOD. Dale L. 
Phelps, Alexandra D. Loew and William Oh. UCLA Sch. o f  Med., 
Harbor General Hosp., Dept. of P e d i a t r i c s ,  Torrance, Ca. 

From Jan. 1970 through May 1973, 58 i n f a n t s  ( b i r t h  weight,  
870 t o  4400 g )  were t r e a t e d  by o ro t r achea l  i n t u b a t i o n  ( 3  t o  
1235 hrs. ,  M = 224 hrs.) i n  conjunction with p o s i t i v e  p re s su re  
a s s i s t e d  v e n t i l a t i o n ,  and survived. The inc idence  o f  laryngo- 
t r a c h e a l  (LT) sequelae  was determined from r e t r o s p e c t i v e  cha r t  
review and prospect ive  follow-up. LT dysfunct ion i n  t h e  form 
o f  hoarseness  o r  i n s p i r a t o r y  s t r i d o r  was p re sen t  i n  23  of 58 
i n f a n t s  a t  extubation. LT involvement c l ea red  wi th in  2 weeks 
i n  1 0  i n f a n t s ,  and 8 a d d i t i o n a l  i n f a n t s  became symptomatic a t  
2 weeks t o  6 mo. of age. Thus, 21 of 5 3  (40%) i n f a n t s  with 
6 mo. follow-up had l a t e  LT complications. At 6 mo. t o  3 
yrs. .  43 i n f a n t s  were success fu l ly  followed and all bu t  3 
even tua l ly  c l ea red ;  1 had p e r s i s t e n t  hoarseness  a t  11 mo., 1 
had p e r s i s t e n t  s t r i d o r  due t o  vocal  cord p a r a l y s i s  and 1 re -  
qu i r ed  tracheostomy f o r  s u b g l o t t i c  s t enos i s .  The incidence of 
LT complicat ions  is d i r e c t l y  p ropor t iona l  t o  t h e  frequency and 
du ra t ion  o f  i n tuba t ion ,  (X 2, 2x11, p < .001). No conclusions  
could be  drawn rega rd ing  s h o r t  term s t e r o i d  t reatment  o r  t h e  
type  of endotracheal  tube used (Cole-Foregger vs. Por tex) .  

These d a t a  i l l u s t r a t e  one of t h e  undes i r ab le  sequelae  o f  
a s s i s t e d  v e n t i l a t i o n  with in tuba t ion  and should be  considered 
dur ing t h e  management and follow-up o f  i n f a n t s  with such in -  
tervent ion.  
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