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PLEURAL PRESSURE. Gregory P. Heldt ,  William H. Toole: 
John A. Clements and Malcolm B .  McIlroy. Cardiovas- 
ch I n s t i t u t e ,  Univ. of C a l i f o r n i a ,  San Francisco,  Ca. 
eveloped an i n t e r c o s t a l  r e t r ac tome te r  f o r  t h e  non- 
imation of i n t r a p l e u r a l  p re s su re .  I t  c o n s i s t s  of a  

cored l u c i t e  d i s c  covered by a t h i n  a c e t a t e  membrane. The scor-  

d  l i n e s  and the  membrane wi th  t h e  d i s c  form a  smal l  space which 
s f i l l e d  wi th  l i q u i d .  The membrane is  a t t ached  t o  t h e  s k i n  and 
ny r e t r a c t i v e  fo rce  app l i ed  t o  t he  device  by t h e  i n t e r c o s t a l  
pace is t r a n s l a t e d  i n t o  p re s su re  changes i n  t h e  l i q u i d ,  detected 
y  a  1'50A Statham s t r a i n  guage. 

Twelve s t u d i e s  were performed i n  3  i n f a n t s  wi th  hya l ine  mem- 
rane d i sease ,  averaging 1180 g  weight ,  and 30 wks G.A. Compari- 

on wi th  es t imated i n t r a p l e u r a l  p re s su re  was made us ing an eso- 
hageal  ba l loon  placed i n  t he  mid-thorax. The r e t r ac tome te r  was 
a l i b r a t e d  by measuring the  occluded airway p re s su re ,  which 
ollowed changes i n  esophageal p re s su re  t o  w i th in  ? 1 cm H20 over 

range of 30 cm H20. This  c a l i b r a t i o n  method a l s o  allows f o r  
he d e t e c t i o n  of a r t i f a c t s  due t o  i nappropr i a t e  pos i t i on ing  of 
he device .  The r eg res s ion  l i n e  of r e t r ac tome te r  output  vs  eso- 
hageal  p re s su re  had an average s l o p e  of 0.4 and p red ic t ed  the  
sophageal p re s su re  to  w i th in  ? 1.7  cm Hz0 (95% confidence l i m i t )  

I n  us ing t h e  device ,  ca re  must be taken t o  e l imina te  a r t i f a c t s  
ue t o  movement of t h e  ins t rument  and f a u l t y  attachment t o  t h e  
h e s t  wa l l .  The response of t he  device  is  a t t enua ted  by subcut- 
neous t i s s u e ,  roughly i n  propor t ion t o  t h e  th i ckness  of t h e  
i s s u e .  (Supported i n  p a r t  by Contract  HR 6-2093) 

VALUATION OF ANTIBIOTIC THERAPY I N  PATIENTS WITH CF. 

; Braverman, Sh i r l ey ;  Laraya-Cuasay , 
Helen; Yasmin, Nasira Temple Univ. 

o f  P e d i a t r i c s ,  S t .  Chr i s tophe r ' s  Hos- 
p i t a l  f o r  Chi ldren,  P h i l a d e l ~ h i a .  Pa. 19133 . , - - 

The e f f e c t  of secondary b a c t e r i a l  i n f e c t i o n s  of t h e  broncho- 
pulmonary system on p a t i e n t s  with CF has been f i rmly  e s t a b l i s h e d  
and it  has  been poss ib l e  t o  p a r t i a l l y  c o n t r o l  t hese  i n f e c t i o n s  b  
aggress ive  b ronch ia l  dra inage and e n e r g e t i c  a n t i b i o t i c  t he rapy .  
The t h e r a p e u t i c  e f f e c t  of t hese  moda l i t i e s  of t rea tment  has  not  
been evaluated q u a n t i t a t i v e l y .  

This  s tudy a t tempts  t o  measure t h e  e f f i c a c y  o f  amikacin wi th  
c a r b e n i c i l l i n  i n  15 p a t i e n t s  (median age 14 y r s )  with pseudomona 
i n f e c t i o n .  Subjects  were scored on t h e  s e v e r i t y  of d i sease  acco 
rd ing  t o  parameters i n  c l i n i c a l ,  r oen tgeno log ica l ,  and pulmonary 
funct ion exams, whi te  c e l l  and d i f f e r e n t i a l  counts .  Scores o f  
1 , 3 , o r  5 (severe,moderate,good) were ass igned t o  each parameter 
a t  p re  and pos t  therapy s t a g e s ;  d e t e r i o r a t i o n ,  s t a b i l i t y ,  o r  i m -  
provement was r e f l e c t e d  by t h e  changes i n  t h e  post  minus t h e  p r e  
s co res .  Pre l iminary summary of t h e  d a t a  from these  p a t i e n t s  i n -  
d i c a t e s  t h a t  t h e  parameters o f  t h e  c l i n i c a l  exam were most s ens i .  
t i v e  t o  change. Improvement was r e f l e c t e d  b e s t  i n  s u b j e c t s  w i th  
e l eva ted  whi te  c e l l  counts  on pre  therapy exam. 

Since these  p a t i e n t s  were o l d e r ,  most had a l r eady  developed i~ 
reve r s ib l e  changes i n  parameters measured by roen tgeno log ica l  an( 
?ulmonary funct ion exams. The same sco r ing  system app l i ed  t o  i n -  
f a n t s  and young ch i ld ren  wi thout  permanent damage may y i e l d  
j i f f e r e n t  r e s u l t s .  

MECHANICAL OVER VENTILATION (MOV) AS A FACTOR IN 
PULMONARY A I R  LEAK (PAL). Marguerite J .  Herschel ,  
Margaret M .  Henry, Roberta L. Merisa lo ,  Constant inos  
Papagaroufal is ,  Douglas J .  Koza, Joseph L. Kennedy, 
Jr., Tuf t s  Univ. School o f  Medicine, S t .  Margaret ' s  
Hospi ta l  f o r  Women, Depts. o f  Peds. & Radiol . ,  
Boston. (Spon. by Timos Va laes ) .  

36 i n f a n t s  t r e a t e d  from Oct. 76 t o  Dec. 77 wi th  p re s su re  l i m i t  
ed v e n t i l a t i o n  f o r  r e s p i r a t o r y  f a i l u r e  i n  HMD had a  25% incidence 
o f  oulmonarv a i r  l eak  (PAL). Mor t a l i t v  was 80% with  PAL. 20% with 
out: PAL occurred a t  (48 h r s .  i n  8/9.- 

MECH VENT BEFORE 

I 
lowered r a t h e r  than peak airway peessure ,  a s  

5/6 o f  t h e  i n f a n t s  wi th  e a r l y  v e n t i l a t i o n  who died 
MOV were seve re ly  asphyxiated a t  1 min (Apgar L 3 )  compar- 

t h e  i n f a n t s  who died wi th  MOV. Deaths i n  Non-MOV 
assoc ia t ed  wi th  adverse  p e r i n a t a l  f a c t o r s  p red i s -  

o s ing  t h e  lung t o  injllry. 
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CINCINNATI: A NEW ALPHA1-ANTITRYPSIN VARIANT IN 1192 NEGRO FAMILIES. George Hug, G a i l  Chuck and 
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I+;gne K. Fagerhol.  Dept. of P e d i a t r i c s ,  Un ive r s i ty  
o f  Cincinnati, C inc inna t i ,  OH 45229 USA and Dept. of I~mnuno- 

PAL was common i n  p a t i e n t s  who had sus t a ined  PaC02(40 mm Hg 
(mechanical over  v e n t i l a t i o n  - MOV) and whose FiO, and b rea ths  

0  0  
9  4 

usual  phenotype was observed i n  two un re l a t ed  Negro f ami l i e s :  
I n  one t h e  v a r i a n t  appeared i n  mother and son ( t h e  on ly  ones ex- 
amined), i n  t h e  o t h e r  t h e  v a r i a n t  was p re sen t  i n  twin b ro the r s ,  
t h e i r  f a t h e r  and h i s  b ro the r .  The twin 's  mother, however, and 7  
p a t e r n a l  r e l a t i v e s  had MM. Variant  serum was submitted t o  out- 
s i d e  l a b o r a t o r i e s  and w i l l  be s e n t  t o  o t h e r s  who express  an  
i n t e r e s t .  The v a r i a n t  band was l abe l ed  Fc.,, nnati because of 
t h e  proband's domici le  and because it move2 slower than F bu t  
f a s t e r  t han  G on s tandard ac id  s t a r c h  ge l .  On PAGIEF t h i s  
v a r i a n t  band moved f a s t e r  t han  t h e  F,G, and I bands. I n  t h e  
a f f e c t e d  ind iv idua l s  concen t r a t ion  and TIC were reduced bu t  no t  
abnormally so  (mean: 2.2 and 0.66mg/cc, r e spec t ive ly ) ,  and t h e  
complete phenotype was repor ted a s  FCin ati. This  phenotype 
was a l s o  found i n  one o t h e r  b l ack  man o p w ~ o m  we know on ly  t h a t  
he had p a n c r e a t i t i s .  The s i g n i f i c a n c e  of t h e  d l - a n t i t r y p s i n  
FCincin at a l l e l e  i s  unknown al though 3 of t h e  7  a f f e c t e d  in-  
d ividuays  kad asthma; 4 had repeated pneumonia and s i x  had s i g n s  
p f  a l l e r g i c  d i sease .  

, 
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CARDIOPULMONARY CONSEQUENCES OF POSITIVE END-EXPIRA- 
TORY PRESSURE (PEEP).  Bernard H .  Holzman and Emi l e  M .  
S c a r p e l l i ,  Pulmonary Divis ion,  Dept. of P e d i a t r i c s ,  

Alber t  Eir,;tein College of Medicine, New York, New York 10461. 
Cardiopulmnary adapta t ion t o  PEEP was s tud ied  in 7  normal 

spontaneously breathing dogs dur ing s tepwise  increase  of PEEP t o  
3,6,9,12 and 15 cm H20. Each p re s su re  was sus t a ined  f o r  20 mins 
during which time a  s teady s t a t e  was achieved. [To obv ia t e  pro- 
tocol b i a s  pressure  changes were a l s o  made a t  random. The re-  
sponse t o  reduct ion of PEEP was a l s o  monitored, a s  was a  con t ro l  
group kept a t  1.0 cm Hz0 PEEP]. Increasing l eve l s  of PEEP pro- 
duced [ I  ]  no change of t i d a l  volume and inspi  r a to ry  t  ime; [2]  a  
progress ive  f a l l  o f  r e s p i r a t o r y  r a t e  and minute volume; [31 pro- 
g re s s ive  decrease  of pass ive  exp i r a to ry  flow; and [4] generat ion 
of a c t i v e  exp i r a t ion  which became p re - in sp i r a to ry  a t  t he  highest  
pressures .  These responses occurred immediately and thus  may be 
r e f l e x  in na tu re .  As PEEP was increased,  funct ional  r e s idua l  
capac i ty  (FRC) increased,  s p e c i f i c  pulmonary c m p l  iance f e l  I ,  
and p rog res s ive ly  l e s s  of t he  app l i ed  airway pressure  was t r ans -  
mi t ted  t o  an esophageal balloon used f o r  e s t ima t ing  pleural  
pressure .  Whereas r i g h t  a t r i a l  and pulmonary a r t e r i a l  p re s su res  
increased with increas ing PEEP, c a r d i a c  ou tpu t  was not a l t e r e d  
when compared with the  control  group. Thus PEEP may induce r e f l e  
changes in r e s p i r a t o r y  rhythm, a s  well a s  mechanical changes re-  
l a t ed  t o  FRC and compliance. The former tend t o  compromize a lveo 
l a r  v e n t i l a t i o n  and work of breathing.  The l a t t e r  a f f e c t  both 
vent i  l a to ry  work and ca rd iovascu la r  performance. (Supported by 
the  N H L B I ,  N I H  g r an t  numbers H L  16137 and H L  07060). 

haematology, U l l eva l  Hosp., Oslo 1, NORWAY. 
Serum of c h i l d r e n  r epea ted ly  h o s p i t a l i z e d  f o r  asthma was com- 

pared w i t h  t h a t  o f  c o n t r o l s  i n  regard t o  t r y p s i n  i n h i b i t o r  capa- 
c i t y  (TIC, normal 0.$2mg/cc+0.21 lS.D.), &I -an t i t ryps in  con- 
c e n t r a t i o n  (3.2mgIcc-0.9) and phenotype determined by t h i n  l a y e r  
polyacrylamide ge l  i s o e l e c t r i c  focusing (PAGIEF). The same un- 

l i v e d  (10 )  d ied (11) 
1 5 

RESTORATION OF LUNG PRESSURE-VOLUME (PV) CHARACTERI- 
STICS W I T H  VARIOUS RATIOS OF DIPALMITOYL LECITHIN 
(DPL) AND PHOSPHATIDYL GLYCEROL (PG). Machiko Ikegamj 

F o r r e s t  H. Adams, UCLA Medical Center ,  School of Medicine, 
Department of P e d i a t r i c s ,  Los Angeles, Ca l i fo rn i a .  

We have demonstrated t h a t  DPL i s  t h e  most e f f e c t i v e  phospho- 
l i p i d  i n  e s t a b l i s h i n g  a l v e o l a r  s t a b i l i t y  when used i n  combinatio'  
w i th  unsaturated PG. The purpose of t h i s  s tudy was t o  determine 
t h e  a b i l i t y  of d i f f e r e n t  molar r a t i o s  of DPL/U-PG t o  r e s t o r e  t h e  
lung PV c h a r a c t e r i s t i c s  t o  normal. The s u r f a c t a n t  (S) deple ted 
a d u l t  r a t  lung model was used. For a l l  PV curves  t h e  % of o r i g i  
n a l  t o t a l  lung capac i ty  (ZTLC) a t  5  cm H20 on t h e  d e f l a t i o n  limb 
was c a l c u l a t e d .  PV measurements were made t h r e e  t imes  on each 
lung:  p r i o r  t o  d e p l e t i o n  of S  (mean 54.9%), a f t e r  maximal remova 
of S  by lung washing (mean 10.O%), and a f t e r  t h e  i n s t i l l a t i o n  of 
a  2 ml DPLIu-PG suspension i n t o  t h e  t rachea.  DPL/u-PG suspen- 
s i o n s  were prepared by suspending va r ious  molar r a t i o s  of DPL an  
u-PG i n  s a l i n e  and son ica t ed  a t  O'C. The concen t r a t ion  was 5  mg 
of Phospholipid/ml. The r e s u l t s  f o r  each of t h e  d i f f e r e n t  r a t i o s  
of DPLlu-PG suspension were: 1010, 26%; 911, 37%; 713, 39%; 515, 
40%; 416, 26%. Surface  t ens ion  measurements were made us ing  a  
dynamic a l v e o l a r  model. The minimum s u r f a c e  t ens ions  (Ymin. 
dyneslcm) were a s  fol lows:  1010, 59; 911, 5 ;  713, 6; 515, 24; 
416, 62; 0110, 55. These f i n d i n g s  i n d i c a t e  t h a t  DPL i n  combina- 
t i o n  wi th  u-PG might be  a  good s y n t h e t i c  s u r f a c t a n t  f o r  t h e  
t reatment  of Resp i r a to ry  D i s t r e s s  Syndrome i f  DPL i s  combined 
wi th  u-PG i n  r a t i o s  of 911; 713 and 515. 


	1190 CARDIOPULMONARY CONSEQUENCES OF POSITIVE END-EXPIRATORY PRESSURE (PEEP)

