
PULMONOLOGY 

BRONCHIAL HYPERREACTIVITY IN LONC TERM SURVIVORS OF 
THE NEONATAL RESPIRATORY DISTRESS SYNDROME (RDS). 1798 I a n  B  Maclusky,  Joshua  Z a r f i n ,  Karen Pape and 

Henry Lev i son .  The H o s p i t a l  f o r  S i c k  C h i l d r e n ,  Department  of 
Pulmonary Medic ine ,  Toron to ,  O n t a r i o ,  Canada.  

Recent  r e p o r t s  have shown r e s i d u a l  b r o n c h i a l  h y p e r r e a c t i v i t y  
i n  long  t e rm s u r v i v o r s  of  bronchopulmonary d y s p l a s i a  and Wilson 
M i k i t y  syndromes.  Our aim was t o  e x t e n d  t h e s e  s t u d i e s  t o  
s u r v i v o r s  of uncompl ica ted  RDS. The s t u d y  group c o n s i s t e d  o f  7  
m a l e s  and 7  f e m a l e s  born  between 1974 and 1976. Measurements of 
s t a t i c  and dynamic lung  volumes were made and a  m e t h a c h o l i n e  
c h a l l e n g e  (MCH) was performed on  e a c h  c h i l d .  E x p i r a t o r y  f l o w  
r a t e s  f o r  t h e  t o t a l  g roup  were s t a t i s t i c a l l y  s i g n i f i c a n t l y  
reduced  (p < .01). Pulmonary f u n c t i o n  was s i g n i f i c a n t l y  lower  
i n  t h e  MCH p o s i t i v e  g roup  when compared w i t h  t h e  MCH n e g a t i v e  
group.  There  was a  p o s i t i v e  c o r r e l a t i o n  between d u r a t i o n  of  IPPB 
and l o g  d o s e  MCH, R  = -0.78, p  = 0.02. There was no  s i g n i f i c a n t  

THE EFFECT OF CHANGING RATE AN0 I : E  RATIO USING OIF- 1801 FERENT HIGH FREQUENCY JET VENTILATORS. P a t r i c k  K. 
Lewallen, Mark C. Mammel , Mar a r e t  J. Gordon, and 

Stephen J .  B-ildren's H o s p i t a l ,  S tg  Paul, MN 
Eighteen h e a l t h y  c a t s  were anes the t ized ,  paralyzed, and v e n t i -  

l a t e d  w i t h  e i t h e r  t h e  IOC VS600 o r  Bunne l l  L i f e p u l s e  (BLP). Mean 
a i rway pressure ( P G )  and r a t e s  were cons tan t  as I : E  increased 
from 1 :8 t o  1 :l. Next, PZ7 and I :E were cons tan t  as r a t e s  i n -  
creased from 100-600 bpm. The two machines behaved s i m i l a r l y  i n  
terms of I : E  and q u i t e  d i f f e r e n t l y  i n  terms of r a t e .  As I : E  i n -  
creased, bo th  v e n t i l a t o r s  ma in ta ined normal pH and PC0 values 
u n t i l  1 :2, then hypercarb ia  and acidemia developed. AG r a t e s  i n -  
creased, t h e  VS600 main ta ined normal pH and PC02 values u n t i l  250 
bpm; t h e  BLP d i d  so u n t i l  600 bpm. Above these r a t e s ,  hypercarb ia  
and acidemia developed. A t  a l l  r a t e s  and I :E r a t i o s ,  AaDO were 
h i g h e r  w i t h  t h e  BLP; Paw was h i g h e r  w i t h  the  VS600, b u t  no? s i g -  
n i f i c a n t l y  so. 

d i f f e r e n c e s  between e i t h e r  group f o r  age ,  s e x ,  h e i g h t ,  we igh t  o r  
a g e  a t  o n s e t  of  mechan ica l  v e n t i l a t i o n .  The MCH p o s i t i v e  g roup  

BLP - 200 bpm - VS600 BLP - 600 bpm - VS600 
had r e c e i v e d  a  s i g n i f i c a n t l y  l o n g e r  d u r a t i o n  o f  IPPB d u r i n g  t h e  pH 7 . 4 7 2 0 . 1 4  7 . 3 3 L 0 . 1  7 . 3 8 2 0 . 1 2  7 . 0 4 2 0 . 0 9 *  
c o u r s e  of t h e  n e o n a t a l  r e s p i r a t o r y  f a i l u r e .  Thus,  even  i n  

PC0 21 2 9 25 2 6 28 2 10 75 + 13* 

s u r v i v o r s  o f  RDS w i t h o u t  major  s e q u e l a e ,  t h e r e  i s  e v i d e n c e  o f  ~ a ~ 6 ~  375 2 214 6 8 + 4 1 *  4 4 6 2 1 9 8  90 2 35* 
r e s i d u a l  a i rway  h y p e r r e a c t i v i t y  and abnormal pulmonary f u n c t i o n .  

Pan 3 . 6 2 3 . 7  7 . 5 2 3 . 2  4 . 3 2 3 . 1  7 . 5 2 3 . 3  
*D ,n m 

We c o n s i d e r  t h i s  i n c r e a s e d  a i r w a y  r e a c t i v i t y  and reduced  
A ."."A 

pulmonary f u n c t i o n  t o  be  one of  t h e  r i s k  f a c t o r s  i n  t h e  Conclusions: 1) The VS600 produced b e t t e r  a r t e r i a l  oxygenat ion 
development o f  c h r o n i c  o b s t r u c t i v e  pulmonary d i s e a s e  l a t e r  i n  and somewhat h i g h e r  &. 2) The BLP produced b e t t e r  v e n t i l a t i o n  
l i f e .  over a w i d e r  range of ra tes .  3 )  D i f f e r e n t  h i g h  f requency j e t  

v e n t i l a t o r s  per fo rm d i f f e r e n t l y .  The conc lus ions  from t h e  stud- 
i e s  of one system cannot, and shou ld  n o t ,  be a p p l i e d  t o  any o t h e r .  

EMERGENCY MANAGEMENT OF ASTIMA: FREQUENT LOW DOSE 1799 NEBULIZED SALBUTAMOL. C o l i n  Rober t son ,  F reda  Smith,  
and Henry Lev i son .  The H o s p i t a l  f o r  S i c k  C h i l d r e n ,  

Department  o f  Pulmonary Medic ine ,  Toron to ,  O n t a r i o ,  Canada. 
The b r o n c h o d i l a t o r  r e s p o n s e  t o  n e b u l i z e d  s a l b u t a m o l  i n  s t a b l e  

a s t h m a t i c s  r e a c h e s  a  peak  a t  20-30 m i n s  and i s  m a i n t a i n e d  f o r  
60 mins.  However, c l i n i c a l  o b s e r v a t i o n s  s u g g e s t  t h a t  i n  a c u t e  
asthma,  t h e  d u r a t i o n  o f  t h i s  peak e f f e c t  i s  s h o r t e r .  The a im o f  
t h i s  s t u d y  was t o  examine t h e  e f f e c t  of  f r e q u e n t  a d m i n i s t r a t i o n  
of  low d o s e s  of  s a l b u t a m o l  d u r i n g  t h e  i n i t i a l  management o f  
a c u t e  as thma.  22 c h i l d r e n  aged 6-17 y e a r s  who p r e s e n t e d  t o  t h e  
Emergency Department  w i t h  a c u t e  asthma were  a s s e s s e d  by 
measurement o f  FEV i n i t i a l l y  and a t  20 minute  i n t e r v a l s  f o r  2% 
hours .  A11 c h i l d r A n  r e c e i v e d  a n  i n i t i a l  dose  of  0.15 mg/kg 
s a l b u t a m o l  i n  2 ml o f  normal s a l i n e  v i a  a  n e b u l i z e r .  T h e r e a f t e r ,  
t h o s e  i n  g roup  A ( 8  p a t i e n t s )  r e c e i v e d  t h e  same d o s e  a t  60 min. 
i n t e r v a l s  f o r  2  f u r t h e r  d o s e s  and t h o s e  i n  group B  (14 p a t i e n t s )  
r e c e i v e d  0.05 mg/kg s a l b u t a m o l  a t  20 min. i n t e r v a l s  f o r  6  d o s e s .  
Mean FEV (% p r e d i c t e d )  f o r  b o t h  g roups  were  s i m i l a r  i n i t i a l l y  
(A=33, ~ 1 2 9 )  a t  20 min. (A=46, B=45), and a t  2% h o u r s  (A=54, 
B=57). FEV i n  g roup  A d e t e r i o r a t e d  between d o s e s  and maximal 
b r o n c h o d i l a h a t i o n  was n o t  a c h i e v e d  u n t i l  2% h o u r s .  Whereas 
FEV i n  g roup  B  was maximal a t  60 min.  and f a i l e d  t o  show 
f u r h h e r  improvements i n  s p i t e  o f  a d d i t i o n a l  m e d i c a t i o n .  A i r  
f l o w  l i m i t a t i o n  i n  a c u t e  asthma i s  m u l t i f a c t o r i a l  and i t  would 
a p p e a r  t h a t  maximal b r o n c h o d i l a t o r  e f f e c t  o f  s a l b u t a m o l  can  b e  
ach ieved  by 60 m i n u t e s  and m a i n t a i n e d  by  f r e q u e n t  a d m i n i s t r a t i o n  
o f  s m a l l  d o s e s .  

CAN RESPIRATORY MUSCLE STRENGTH AND VITAL CAPACITY 
SERVE AS INDICES FOR THE DEVELOPMENT OF HYPERCAPNEIC lgoO RESPIRATORY FAILURE IN DOUCHENNE'S MUSCULAR 

DYSTROPHY? Amir S z e i n b e r g ,  Sandra  England,  C a t h e r i n e  Mindorff  
and Henry Lev i son .  Department  o f  Pulmonary Medicine,  The 
H o s p i t a l  f o r  S i c k  C h i l d r e n ,  Toron to ,  O n t a r i o ,  Canada. 

P a t i e n t s  w i t h  muscu la r  d y s t r o p h y  (MD) have  p rox imal  myopathy 
and d e v e l o p  a  p r o g r e s s i v e  r e s t r i c t i v e  d e f e c t  i n  l u n g  f u n c t i o n  
l e a d i n g  t o  r e s p i r a t o r y  f a i l u r e .  A  group  o f  11 w h e e l c h a i r  bound 
MD p a t i e n t s ,  w i t h o u t  c o m p l i c a t i n g  lung  d i s e a s e  was s t u d i e d  t o  
d e t e r m i n e  whe ther  a  r e d u c t i o n  o f  v i t a l  c a p a c i t y  (VC) and 
r e s p i r a t o r y  musc le  s t r e n g t h  (RMS) below 55% and 30% (of p r e d i c t e d )  
r e s p e c t i v e l y  was a s s o c i a t e d  w i t h  hypercapne ic  r e s p i r a t o r y  
f a i l u r e .  These c r i t e r i a  were  e s t a b l i s h e d  by Braun e t  a 1  who 
s t u d i e d  a n o t h e r  g roup  o f  p rox imal  myopathy p a t i e n t s  (Thorax 
1983; 38 :616) .  Maximal e x p i r a t o r y  and i n s p i r a t o r y  p r e s s u r e s  
were measured u s i n g  t h e  t e c h n i q u e  d e s c r i b e d  by Black and H y a t t  
(ARRD 1969; 99:696) and were  e x p r e s s e d  a s  p e r c e n t a g e  of  
p r e d i c t e d  (% MEP; % MIP r e s p e c t i v e l y ) .  P e r c e n t a g e  RMS was t h e  
mean of  % MEP and % MIP. D e s p i t e  s i g n i f i c a n t  r e d u c t i o n  i n  VC 
(39 + 9) and % RMS (33  + 13) a r t e r i a l i z e d  Pco was i n  t h e  normal 
range  (40  2 3  mmHg). T h i s  g roup  d i f f e r e d  f r o 4  t h e  o n e  s t u d i e d  
by Braun e t  a 1  i n  t h a t  t h e  % MEP was s i g n i f i c a n t l y  reduced i n  
comparison t o  % MIP (P .!. 0.001) s u g g e s t i n g  a  more prominent  
weakness of  t h e  e x p i r a t o r y  musc les .  I n  c o n c l u s i o n ,  t h e  c r i t e r i a  
o f  VC C 55% and RMS i 30% f o r  deve lop ing  hypercapnea shou ld  
n o t  be  a p p l i e d  t o  p a t i e n t s  w i t h  non un i fo rm d i s t r i b u t i o n  o f  
r e s p i r a t o r y  muscle weakness.  

ALKALaSIS AmAm mXIc FJLmwY v-mm IN N E B  
NATAL LAMBS. FX Lyme, KA Welch, A DEW, JB Phillips ( S p .  by ' lBo2 C bsady) Uliv. of Al- i~ Bitmin&m S m b l  of k d i c i m ,  

Dept. of Pediatrics Birmin&m, Al 35234. 
Hyperventilation (respiratory alkalmis) is an important t r e a m t  for per- 

sistent phmmy hypertemim in m a t e s .  Tne precise way Wat  hypervmtila- 
tim attenuates hypxic pulmxlary vascra~str ict icn is unclear. We studied the 
effect  of W m i s  on hypxia - iaked  pdmmy vasoanstr ict ion in 13 acutely 
k t n m e n t e d  m t a l  lath. We specifically exanined the relative roles of a  
metabolic alkalcsis (MA) vs a  m p i r a t o r y  alkalmis (RAI. After stabilization 
i n  each experimsltal situaticn, tbe 1- were r de  acutely hypxic by a  
I-minute W a t i o n  of Tk 02-95% N . Re control pulm3nary vasoanstr ictor  
r e s m  t o  hypxia was mamm5 a$ both the te&innM and end of each euperi- 
mt xd was a n p d  t o  the mpmse obsemed a f te r  byperventilation (RA) and 
after  bicarbmate infbim (MA-mnml PKO2). 'Re table gives the rean cbrges  

before and d w m  hypxia. 
Control 1 RA - MA - Control 2 

x f S3, AFpa :m H g ,  A W R  z m Hg.  L:' min, *=p<.025, "=p<.CC5. 
Data consider different kan control 1 w h s  K.05 by 2-my MA. 

Hypxic pulmxlary vasocorzstriction was significantly milder whenever tk a n i d  
was U o t i c  - regmiles? of whether the alkalosis w+s respiratory o r  wtabolic. 
Altkugf the r i se  in WR was s m l l e r  durit?g MA than during RA, the= was no 
significant d i f f e m c e  beb,ea the effects  of the tw types of alkalmis. I n  
sumary, the elevated pY rather than decreased PaCO dw@ hyperventilation 
appears to  be the major factor in blunting w i c  'pulmxlary v a w n x d r i c t i m .  

OEXAMETHASONE REDUCES VENTILATOR DEPENDENCE I N  BRON- 
CHOPULMONARY DYSPLASIA. Mark C. Mamnel, Claudia L. lgo3 Nachtsheim, Michael  Coleman, and Stephen J Boros, 

C h i l d r e n ' s  H o s p i t a l ,  St .  Paul, MN 
E i g h t  ven t i la to r -dependent  i n f a n t s  w i t h  c l i n i c a l  and r a d i o -  

g raph ic  BPD ( b i r t h  we igh t  924 + 118 grams; age 22 + 7 days) were 
t r e a t e d  w i t h  I V  dexamethasone TDex), 0.5 mg/kg/day, f o r  7 days. 
Dex was then tapered over 2 weeks and d iscont inued.  These i n f a n t s  
were compared t o  8 c o n t r o l s  ( b i r t h  we igh t  986 5 138 grams) w i t h  
improv ing  lung disease. A t  study e n t r y ,  t r e a t e d  i n f a n t s  had s i g -  
n i f i c a n t l y  inc reased v e n t i l a t o r  requirements compared t o  c o n t r o l s  
a t  14 days. Cont ro ls  were ex tubated  a t  age 13.3 + 14 days. Fi02, 
r a t e ,  peak i n s p i r a t o r y  p ressure  (PIP),  and a l v e o l a r  a r t e r i a l  oxy- 
gen d i f f e r e n c e s  (AaDO ) were compared b e f o r e  and a f t e r  7 days o f  
Dex and t o  c o n t r o l s  a? aqe 28 days, u s i n q  t w o - t a i l e d  Student - t  
t e s t .  F i  O2 Rate PIP AaD02 

(bpm) (cm H 0) ( t o r r )  
Pretreatment 0.43 + 0.12, 18.1 + 5.6 16 + 1 .7  172 + 72, 
Oex ( 7  days) 0.32 2 0.09 2.5 F 3.8' 5.4 z 7 . 5 '  103 Z 51, 
Cont ro l  ( 2 8 d a v s )  0 . 2 5 + 0 . 0 4  1 . 5 + 3 . 2  3 . 7 5 + 7 . 0  5 0 +  19 

A l l  i n f a n t s  were ex tubated  6.1 2 2 days a f t e r  Dex t rea tment .  
Compared t o  28 day c o n t r o l s ,  t r e a t e d  i n f a n t s  had h i g h e r  AaOO 
(P ~ 0 . 0 5 ) .  FiO , v e n t i l a t o r  requirements,  and i n f e c t i o n  r a t &  
were s i m i l a r  in2both  groups. A t  one y e a r  o f  age, a l l  Dex t r e a t e d  
i n f a n t s  were a l i v e ,  w e l l ,  l i v i n g  a t  home, r e c e i v i n g  n e i t h e r  oxy- 
gen nor  d i u r e t i c  therapy .  
Conclusion: E a r l y  Oex therapy  s i g n i f i c a n t l y  reduces v e n t i l a t o r  
dependence and may improve prognos is  i n  developing BPO. 
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