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Chest physiotherapy is a frequently practiced but poorly docu- 
mented form of therapy. Twenty neonates (mean age43 hr) were 
studied with a variety of respiratory disorders to assess the ef- 
fect of complete chest physiotherapy on arterial blood cases. 
This was compared to the alteration of blood gases following suc- 
tioning of the airway. Nine were receivin~ added oxygen alone, 
six were receiving continuous distending pressure and five were 
intubated receiving mechanical ventilation. Complete chest physie 
therapy treatment consisted of postural drainage with percussions 
and vibrations in each drainage position followed by suctioning 
of the airway. The treatment was performed for a specific area of 
lung involvement if present. For generalized lung disorders, 
drainage was performed with an emphasis on the basal segments of 
the lower lobes. Each infant had arterial blood gases performed 
five minutes prior to and twenty minutes fdllowing suctioning, 
and similarly before and after physiotherapy (average interval be- 
tween the two pairs=1.8 hr) There was a mean increase of 20.8 mm 
Hg in the pO following physiotherapy. (p(0.01) with no sipifi- 
cant change zbserved following suctioning. There was no signifi- 
cant change in the pH or pCO with either procedure. Analysis of 
covariance revealed no signihcant correlations between p02 and 
sex, age, body weight, gestation, inspired oxygen concentration, 
or the order of receiving the procedures. In neonates with respi- 
ratory distress, oxygenation is improved following physiotherapy. 
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Percussion. suct ion ina and hvoervent i la t ion have been recom- 
mended f o r  airway manaqeknt it neonates requir!ng endotracheal 
tubes. To inves t iga te  phys io log ica l  a1 te ra t ions  i n  resp i ra to ry  
funct ion due t o  chest physiotherapy, we measured a r t e r i a l  blood 
gases, resp i ra to ry  patterns, 1 ung mechanics, and funct ional  r e s i  - 
dual capacity (FRC) i n  10 neonates, weights (1.25 t s  3.20 kg) 
dur ing the contro l  period, post v i b r a t i o n  o f  the chest and suc- 
t ion ing,  a f t e r  hypervent i la t ion,  and 2 hours post  suctioning. 
Post suct ion ing compared t o  con t ro l s  mean (+ SEM) Pa02 decreased 
75.2 (+ 9.3) t a  44.0 (+ 3.1) mn Hg (P<O.Ol)-while lung compliance 
and FRC were unchanged- There was a decrease i n  i nsp i ra to ry  re -  
sistance (RI) from 81.8 (+ 14.6) t o  59.0 (+ 10.6) cm H20/L/sec. 
(Pc0.02) and I:E r a t i o  increased from 0.93-(+ 0.04) t o  1.04 (+ 0. 
06) (Pc0.07). Hyperventi lat ior!  compared t o  Fost suct ion ln re 
su l ted  i n  an increase i n  mean (+ SEM) Pa02 t o  63.9 (+ 10.Qfi mig 
(P<0.01), and RI t o  98.3 (+ 22.25) cm H20/L/sec. (P<0705). FRC, 
CL. VT were unchanged. Two hour fol lowup values f o r  a l l  para- 
meters studied were s i m i l a r  t o  con t ro l  values except f o r  a t rend 
toward increased compl lance. There were no s i g n i f i c a n t  d i f f e r -  
ences a t  any stage o f  the study f o r  PaC02, pH, base excess. VT. 
o r  minute ven t i l a t i on .  This studv ind icates t h a t  there i s  a 
j i g n i f i c a n t  de rease i n  Pa02 a f t  e s t  v b t i o n  nd suc toning 
n rease i n  pa82 a f t e r  hy erventPFa !on bu t  Feiese ceianges f o  no t  

appear t o  be re la ted  t o  ayterat ions i n  lung volume. 
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It has been well established that slowly adapting vagal 
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stretch receptors (the Hering-Breuer reflex) are active in new- 
born infants, while the vagal rapidly adautinn (irritant) re- 
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ceptors have not been studied. we have testei the activity of 
the irritant receptors in two ways by 1. rapid lung deflation 
with negative pressure (- 5 an) applied via a face mask; and 2. 
direct stimulation of the bronchial mucosa with a fine catheter 
in intubated infants. Rapid lung deflation in 8 infants (geata- 
tion 29-40 weeks) failed to stimulate respiration in all (control 
frequency 46+16; frequency during deflation 4v-16, mean+SD). 
Direct bronchial mucosal stimulation in 8 intubated babies 
(gestation 29-39 weeks) failed to stimulate respiration in 5 
infants less than 35 weeks gestation. In 3 infanta. 35-39 weeks, 
respiratory frequency markedly increased or the infant coughed. 

The failure to elicit a deflation reflex in all infants, and 
the absence of response to mucosal stimulation in sane infants 
suggasta that vagal irritant reflexes are weak or absent in 
human newborns. This may be one reason why aspiration is common 
in this age group. 
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Measurement o f  FRC i n  d is t ressed neonates on continuous posi -  
t l v e  airwav oressure (CPAP! w i t h  endotracheal iCT) tubes Dresents . - .  

s ~ e c i a l  06biems. since neonatal CT tdbes are 'un iuf fed they Per- 
m i t  leakege o f  gas around the tube dur ing resp i ra t ion  and, there-  
fore, introduce e r ro rs  i n  FRC determination. The present study 
evaluates a new 60 second closed c i r c u i t  hel ium (He) d i l u t i o n  
technique f o r  determination o f  FRC independent o f  small ga: leaks. 
By a n a l y t i c a l l y  r e l a t i n q  the f a l l  i n  lie concentrat ion due LO mix- 
i n g  w i t h  tha t  due t s  leakage i t  i s  poss ib le  t o  p red ic t  the f i n a l  
e q u i l i b r a t i o n  concentrat ion o f  He and, therefo ie,  co r rec t  f o r  ET 
tube leaks. The system (120 ml) contains an a i r  pump, He meter. 
breathing bag i n  cy l inder ,  a s t r i p  char t  readout, and solenoid 
valve. CPAP o r  v e n t i l a t o r  pressure can be appl ied during test iag.  
F i f t y  i n  v i t r o  rriasurements o f  FRC ranging from 5-50 cc i n  both 
leak and non-leak models were accurate t o  7.2 and 5.2% respective- 
l y .  Seventy-tdo FRC measurements were performed on 15 neonates 
(700-4400 ) on CPAP w i t h  ET tubes. Leak rates were s i g n i f i c a n t -  
l y  higher QP<.coi) on 3 cm H20 CPAP compared t o  0 cm H2O CPAP 
r e s u l t i n g  i n  a mean (+SEN) t o t a l  hel ium loss i n  60 seconds o f  
16.2 (+ 1.1)% and 9.1-(+ 0.5)% respect ive ly .  The mean measured 
FRC was 53.5 ml a t  3 cm-Hz0 CPAP and 46.3 a t  0 cm Hz0 CPAP. I f  
leak ca lcu la t ions  were no t  considered the e r r o r  :n FRC could have 
been as h iqh as 76.7 and 42.7%. This method permits accuiate 
ca lcu la t ion  c f  FRC ir, neonates on CPAP w i t h  t T  tubes. 

Cxtubated neonates prev ious ly  t reated w i t h  endotracheal con- 
t inuous p o s i t i v e  alrway pressure (CPAP) maintain a r t e r i a l  oxygen 
tension (PaOp) and funct ional  res idual  capaci ty  (FRC) equivalent 
t o  values a t  2-3 cm CPAP wi thout  a l t e r a t i o n  i n  i nsp i red  oxygen 
concentrat ion. To determine the fac to rs  t h a t  maintain Pa02 and 
FRC a f t e r  extubation we studied a r t e r i a l  blood gases, lung me- 
chanics. and FRC I n  15 neonates weighing 1.4 t o  4.4 kg. I n t r a -  
esophageal pressure, a i r  flow, and t i d a l  volume provided f o r  
ca lcu la t ion  o f  l u n  compliance (CL), and lung insp i ra to ry  (RI) 
and expi ratory  (RE! resistance. Fol lowing extubation a t  zero 
CPAP. increases occurred i n  mean (+ SEH) Pa02 from 59.3 (+ 5.8) 
t o  79.5 (+ 4.0) n Hg (P~0.05); FRC from 53.9 (+  6.0) t o  g7.3 
(+ 10.0) Ll; RE from 148.0 (+ 17.3) t o  167.5 (+-25.7) cm H20/L/ 
second, and CL from 1.70 (+ 25.33) t o  2.09 (+ 0 3 )  ml/cm H20. I:E 
r a t i o  decreased from 0.95 Tt 0.05) a t  zero DAP t o  0.83 (+ 0.07) 
a f t e r  extubation (P<0.05). A s i g n i f i c a n t  c o r r e l a t i o n  ex is ted 
between FRC and exp i ra to ry  res is tance f o r  a l l  pa t ien ts  (P<0.01). 
No s i g n i f i c a n t  a l te ra t ions  occurred i n  PaC02, base excess, minute 
ven t i l a t i on ,  t i d a l  volume, resp i ra to ry  r a t e  and hear t  rate. The 
changes i n  FRC w i t h  changes i n  exp i ra to ry  res is tance a f t e r  ex- 
tubat ion ind ica te  t h a t  upper airway res is tance . possib ly  a t  the 
laryngeal l eve l  may have a major r o l e  i n  maintenance o f  an 
adequate FRC a f t e r  extubation. 
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Although imnature animals have long been known t o  be less sus- 

cep t ib le  t o  0 t o x i c i t y  than adults, the basic mechanism(s) t o  
expla in  t h i  s bhenomenon remains unresolved. Two biochemical mech- 
anisms f o r  p ro tec t ion  o f  the l u n  from 0 -induced i n j u r y  have 
been proposed: the g lutath ione qGSH) sygtem i n  reducing t o x i c  
l i p i d  peroxides and the superoxide dismutase (SOD) system i n  e l im-  
i n a t i n g  superoxide anion. Experiments were ca r r ied  out  t o  deter- 
mine whether these lung defense systems respond d i f f e r e n t l y  i n  
neonatal and a d u l t  r a t s  exposed t o  t o x i c  concentrat ions o f  0 . 
Neonatal r a t s  ( 4  t o  7 days o ld )  and a d u l t  r a t s  (250-300 g)  wgre 
continuouly exposed t o  e i t h e r  96-98% O2 o r  room a i r  i n  m n i t o r e d  
exposure chambers. A l l  the 0 -exposed a d u l t  r a t s  showed exten- 
s i v e  pulmonary edema and 65% 8ied w i t h i n  3 days o f  0 exposure. 
Neonatal ra ts ,  however, a l l  survived up t o  5 days of20 exposure 
wi thout  gross evidence o f  lung edema. During the courge o f  expos- 
ure animals were s a c r i f i c e d  f o r  biochemical analysis and the data 
expressed on a per lung basis as % o f  contro l  values. A f t e r  72 
hours o f  0 exposure neonatal r a t s  showed increased a c t i v i t y  o f  
GSH (171%); GSH-peroxidase (GP) (126%), GSH-reductase (GR) 120% , 
glucose-6-phosphate dehydrogenase (6-6-PO) (139%). and SOD 1114%1. 
Adul t  ra ts ,  however, f a i l e d  t o  show increases i n  pulmonary GSH. 
GP. GR, and SOD a c t i v i t y .  Thus, the resistance o f  the neonatal 
lung t o  0 -induced i n j u r y  may be due t o  the augmented a c t i v i t y  o f  
these proeect ive enzyme systems. (Supported by GM 12675 and NIH 
IF32 HL05415. ) 
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