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STATIC VS DYNAMIC AIRWAY PRESSURE AND REGIONAL LUNG 
BLOOD FLOW. B. P. Fuhrman, J. C. Ring, D. L. Smith- ' 1774 Wright,  J .  E. Lock, R. K. S c h u t j e r  and S. E i n i i g .  

P e d i a t r i c  C r i t i c a l  Care,  Univ. of  Minn., Mpls., Minn. 55455 
To compare pulmonary v a s c u l a r  e f f e c t s  of s t a t i c : S )  and dynamic 

(D) airway pressure(AP) ,  21 i n t a c t ,  two t o  f o u r  week lambs w i t h  L 
a t r i a l ( L A )  l i n e s  were g iven  c h l o r a l o s e  and pancuronium, p o s i t i o n e d  
supine ,  and v e n t i l a t e d  (12-16cc/kg, 25 brea ths /min . )  Ratrium(RA), 
pulmonary a r t e r y  and a o r t a  were c a t h e c e r i z e d .  Apneic SAP (2 and 
15  cmH20), and DAP ( v e n t i l a t i o n  wi th  2 and 15  cmH20 end-expi ra tory  
p r e s s u r e )  were s t u d i e d  by record ing  v a s c u l a r  and airway p r e s s u r e s  
and by RA i n j e c t i o n  of 15,, r a d i o a c t i v e  microspheres.  A f t e r  exper-  
iments ,  upper(U) and lower(L) lung  segments were sampled f o r  s c i n -  
t i l l a t i o n  count ing .  Pulmonary blood flow(PBF), U and L r e g i o n a l  
PBF, pulmonary v a s c u l a r  resistance(PVR) and mean airway p r e s s u r e  
(MAP) were c a l c u l a t e d .  5 s u c c e s s f u l  s t u d i e s  ( g r o ~  1 )  were 
ob ta ined  a t  low LA (4 anH2O), and 6 (group 2) a t  LA=14. Within 
each group, 2 and 1 5  cm%O AP t r i a l s  were compared us ing  S tudent ' s  
p a i r e d  t t e s t .  At low LA, bo th  SAP and DAP w i t h  1 5  cmH20 reduced 
PBF(40%*, 32%*), and e l e v a t e d  PVR(55%,116%). SAP and DAP reduced 
both ~ ~ B F ( 4 0 % , 4 9 % * )  and ~pBF(36%*,29%*); At h igh  LA. PVR was 
increased  by both  SAP and by DAP(9%,72X ) ,  but  s i g n i f i c a n t l y  
more s o  by DAPt Furthermore,  DAP reduced both  UPBF and LPBF (17%, 
29%), bu t  SAP of comparable%P(15 v s  19  cmH20) reduced o n l y  UPBF 
(17%),  and n o t  LPBF. High LA, which should b l u n t  S t a r l i n g  r e s i s -  
t o r  e f f e c t s  of AP on LPBF, a b l a t e d  t h e  d e c r e a s e  i n  LPBF due t o  
SAP, bu t  n o t  t h a t  due t o  DAP. T h i s  is  compatible wi th  a non- 
S t a r l i n g ,  perhaps  a r t e r i o l a r  e f f e c t  of DAP on PVR. 
* p<.05, 1 5  v s  2 cmHpO t p c 0 5  SAP v s  DAP 

TRACHEAL LAVAGE(TLFN) AND PLASMA(PFN) 
FIBRONECTIN(FN): RELATIONSHIP TO RESPIRATORY 775 DISTRESS SYNDROME(RDS) AND DEVELOPMENT O F  

BRONCHOPULMONARY DYSPLASIA(BPD). J.S. Gerdes, M. Paul, M.C. 
Yoder, S.D. Douglas, M.C. Harris, R.A. Polin. Dept. of Peds., Univ. of 
Pa. Sch.of Med., and Children's H o s p i t a l h i l a . ,  Phila., PA. 

Fibronectin, a multifunctional glycoprotein, i s  found on cell surfaces 
and in extracellular fluids, and modulates cellular adhesion and vascular 
permeability. Lung FN produced by alveolar macrophages acts as a 
chemoat t rac tan t  for  fibroblasts and st imulates theirleplication.  PFN 
samples were obtained from 39  neonates with RDS (BW 1853 + 110 gm; 
TA 32 wk), 6 of whom developed BPD (8- 1160 + 48 gm; a 28.8 wk). 
TLFN and albumin(A1) concentrat ions were measured in a subgroup of I 5  
RDS and 4 BPD infants. Control(C) PFN values were obtained from 20 
healthy premature infants on days 1-3 of l ife (s 1750 2 110 gm; GT 31.2 
wk). Control TLFN and AL were measured in 7 neonates intubated for now 
w l m w v  indications. PFN (mcdml):  TLFN (nnFN/mcnAl). - ,  b. Control Day 1 1_ -- 5 - 7-10 
PFN-RDS 163 118* 124* 113' 128 189 
PFN-BPD 82* 9 5 s  85* 87* 138 ~~ - - .- - ~ -~ - 

TLFN-RDS 72  34** 34** 39 58 ---- 
TLFN-BPD 6 1 64 55 48 159*** 
*p<.Ol, vs. C; **p<.05 RDS vs. C; ***p<.Ol BPD 14-30 vs. RDS 1-10. 
Conclusions: PFN and TLFN a r e  significantly decreased in infants with 
RDS vs. controls. Infants who develop BPD demonstrate a significant 
increase in TLFN (days 14-30) vs. infants with RDS (days 1-10). 
Speculation: I) Low TLFN and PFN early in RDS may contribute t o  
pulmonary capillary leak. 2) High TLFN may fos te r  development of 
pulmonary fibrosis in BPD. 

LONG-TERM STUDY OF PULMONARY FUNCTION IN INFANTS 1776 SURVIVING WITH CHRONIC LUNG DISEASE ( C L D ) .  T* 
Gerhard t ,  Dorothy Hehre, Rosalyn F e l l e r ,  Eduardo 

Banca la r i .  U n i v e r s i t y  of Miami, Jackson Memorial H o s p i t a l ,  
Department of P e d i a t r i c s ,  Miami, F l o r i d a .  

Lung f u n c t i o n  was determined s e r i a l l y  in  37 preterm i n f a n t s  
with CLD (BW 1180+430g, GA 30.4t2.5 wks) dur ing  the  f i r s t  24 mo. 
of l i f e .  A l l  i n f a n t s  were mechanically v e n t i l a t e d  a f t e r  b i r t h  be- 
cause of HMD, asphyxia ,  o r  pneumonia. CLD was diagnosed when the  
need f o r  supplemental  02 and haz iness  with prominent i n t e r s t i t i a l  
markings on the  c h e s t  radiograph p e r s i s t e d  f o r  >4 weeks. T i d a l  
volume was measured by pneumotachography, esophageal  p r e s s u r e  
through a water f i l l e d  feed ing  t u b e ,  and FRC by N2 washout. 
No. s t u d i e d , ( a g e  mo.) 35(1) 37(6) 33(12) 14(24) 
Wt ( k g )  1 . 3 ~ 0 . 4  5.1+1.3 7.921.3 11.0+1.5 
VT/kg (ml/kg) 6 .9 t1 .3  5 . 9 ~ 1 . 1  7.3t1.7 8.051.8 
FRC/kg (ml/kg) 14.8t2.4 15.1t3.5 17.6t3.4 20.454.6 
CL/kg (ml/kg/cmHZO) 0.74i0.24 0 . 7 8 ~ 0 . 2 5  1.0650.26 1.1750.39 
SCL (ml/cmHZO/LFRC) 48i13 54t19 61+15 59513 
RL (cmHZO/l/sec) 127+_50 9 1 5 8  61t16 4 8 ~ 9  

SGL (L/sec/cmHZO/lFRC) 0.4720.19 0.17+0.08 0.14+0.06 0.10t0.02 
At 1 mo. of age FRC and lung compliance (CL) were lower than 

normal and pulmonary r e s i s t a n c e  (RL) was increased .  During the  
fo l lowing  23 months, FRC and CL increased  f a s t e r  than weight ,  
s u g g e s t i n g  ca tch  up a l v e o l a r  growth. S p e c i f i c  compliance (SCL) 
became normal. RL did not f a l l  i n  p ropor t ion  t o  the  increase  in  
weight and FRC and,  t h e r e f o r e ,  s p e c i f i c  conductance (SGL) 
decreased p r o g r e s s i v e l y .  These r e s u l t s  sugges t  an exaggerated 
dysanapt ic  lung growth in i n f a n t s  with CLO. 

POST-OPERATIVE EPIDURAL MORPHINE IN CHILDREN AN0 1777 ADOLESCENTS. James A. Glensk i ,  Br ian  Oawson, 
Kaufman, Mark A. Warner, (Spon. by Gerald S. G i l c h r i s t ) ,  Mayo 
C l i n i c  and Foundation,  Departments of Anes thes io loav  and 

~> .  - - 
Surgery,  Rochester ,  ~ i n n e s o t a .  

Following 15 major s u r g i c a l  procedures in  9 p a t i e n t s ,  e p i -  
dura l  morphine was used f o r  p o s t o p e r a t i v e  ana lges ia .  The 
p a t i e n t s  included a 9 y r  old s t a t u s - p o s t  (S/P) thoracotomy f o r  
b r o n c h i e c t a s i s ,  a 4 y r  o ld  S/P thoracotomy f o r  m e t a s t a s i s  of a 
rhabdomyosarcoma, s i x  a d o l e s c e n t s  S/P thoracotomy f o r  metasta-  
s i s  of os teogenic  sarcoma (OGS) and a 14 y r  old with c y s t i c  
f i b r o s i s  S/P abdominal surgery .  

The average dose of morphine was 0.12 + 0.03 mg/kg of body 
weight ( range :  0.06-0.18) o r  0.03 + 0.01 iiig/cm of body h e i g h t  
( range :  0.01-0.045). Mean durati irn of a n a l g e s i a  was 10.8 + 
4 h r s  (range: 5-23). C a t h e t e r s  remained in p l a c e  f o r  50 +- 
16 h r s  (range: 20-741. Q u a l i t y  of pain r e l i e f  was judged-to 
be e x c e l l e n t  by t h e  p a t i e n t s ,  p a r e n t s  and c a r e  providers .  
Following 10 of 74 ep idura l  morphine i n j e c t i o n s  mild p r u r i t i s  
occurred.  Other s i d e  e f f e c t s  included nausea (3/74) and u r i -  
nary  r e t e n t i o n  r e q u i r i n g  a c a t h e t e r  in  4 p a t i e n t s .  No r e s p i r a -  
t o r y  depress ion  or hypotension was encountered.  

Improved qua1 i t y  of pain re1 i e f ,  improved pulmonary f u n c t i o n  
and e a r l i e r  ambulation a r e  p o t e n t i a l  b e n e f i t s  of e p i d u r a l  nar-  
c o t i c s .  Chi ldren  prone t o  r e s p i r a t o r y  d i f f i c u l t i e s  or those  
l i k e l y  t o  be subjec ted  t o  m u l t i p l e  major s u r g e r i e s  may par-  
t i c u l a r l y  b e n e f i t  from epidura l  n a r c o t i c s  p o s t o p e r a t i v e l y .  In  
conc lus ion ,  e p i d u r a l  morphine can provide  r e l i a b l e  postopera- 
t i v e  pain r e l i e f  in  c h i l d r e n  and adolescents .  

CONTROLLING ALVEOLAR OVERDISTENTION (AO) DURING RAPID 1779 RATE VENTILATION (RRV). Fe l ioe  Gonzalez,  and P e t e r  
Deoartment of Pedia t -  

I I V  
Richardson,  (span:  by'^. Bray), 

i t y  o f  Utah Medical Center ,  S a l t  Lake C i t y ,  UT. r i c s ,  UniverS 
R R V  has been-used t o  reduce PaCO i n  i n f a n t s  wi th  p e r s i s t e n t  

f e t a l  c i r c u l a t i o n .  R R V  produces ~ 0 ~ i n  t h e  r a b b i t  lung ( t i m e  con- 
s t a n t  ( T )  s i m i l a r  t o  i n f a n t s ) .  We hypothes ized  t h a t  A0 could be 
reduced i f  t h e  PEEP i n  t h e  t r a c h e a  (PEEP ) was c o n t r o l l e d  dur ing  
R R V .  We s t u d i e d  10 r a b b i t s  measuring t r a c h e a l  airway p r e s s u r e ,  
f u n c t i o n a l  r e s i d u a l  c a p a c i t y  (FRC) Pa0 and PaCO a t  v e n t i l a t o r  
(Baby Bird") r a t e s  of 30 ,  60 ,  90 and 120 BPM whife:  1 )  c o n t r o l -  
l i n g  v e n t i l a t o r  PEEP (PEEP ) a t  2 cm H 0 then  2)  c o n t r o l l i n g  
PEEP a t  2 cm H 0. Peak i X s p i r a t o r y  p6essure  was held c o n s t a n t  
(15  Zm H 0 )  a s  2 a s  i n s p i r a t o r y : e x p i r a t o r y  t ime ( 1 : 2 )  a t  r a t e s  of 
60,  90 a i d  120 BPM. To c o n t r o l  PEEP we lowered PEEP t o  1 .2 ,  
1 . 1  and 0 .5  cm H 0 As r a t e s  were i i c r e a s e d ,  cont ro lYing  PEEP 
r e s u l t e d  i n  s i g n q f i c a n t  decreases  i n  mean airway p r e s s u r e  (PGT 
(by O.O+.O(SE), 0 . 4 t . 1 ,  0.5k.1 and 1 .0r .2  cm H 0 )  and FRC ( 1 4 ~ 1 ,  
15+1, 17r2 ,  21t2 rnl/kg when PEEP was 2 cm H 0 ' ~ s .  14+1, 1 4 t 1 ,  
1 5 t 1 ,  16+2 ml/kg when PEEP was cm H 0 )  (pz0.01).  When r a t e  was 
increased  from 30 t o  60 BPI%, Pa0 incrzased  s i g n i f i c a n t l y  from 
68+4 t o  78k5 mm Hg when P E E P  wag 2 cm H 0 ,  then  increased  t o  7% 
6 mn Hg when PEEP was 2 cm # 0;  PaCO dzcreased  from 26+2 t o  20r 
2 mn Hg when  PEEP^ was 2 cm ~~0 then {ecreased t o  18+2 mm Hg when 
P E E P  was 2 cm H 8. Fur ther  ?ncreases  i n  r a t e  d i d  no t  l ead  t o  
s i g n T f i c a n t  chan8es i n  Pa0 o r  PaCO i n  e i t h e r  p a r t  of  t h e  s tudy .  
We conclude:  c o n t r o l l i n g  P ~ E P  dur i6g  R R V  o f  lungs  wi th  normal T 

r e s u l t s  i n  decreased  PG, e l i m i n a t e s  A0 and blood gases  compar- 
a b l e  t o  those obta ined  when PEEPV i s  c o n t r o l l e d .  

DO EGF AND GLUCOCORTI CO IDS ACT AT THE SAME METABOLIC 1779 SITES I N  FETAL RAT LUNG? Ian Gross ,  Diane W. Dynia, 
Yale Sch o f  Med, Dept o f  Ped, New Haven, CT. 

EGF enhances t h e  morphological and phys io logica l  matura t ion  o f  
f e t a l  lung in v ivo  and i t  has been sugges ted  t h a t  i t  mediates Tq 
a c t i o n  on developing m u s e  sk in .  We examined t h e  e f f e c t s  o f  EGF 
on t h e  biochemical development o f  e x p l a n t s  o f  18 day f e t a l  r a t  
lung,  maintained in a serum f r e e  organ c u l t u r e  system f o r  48h, in 
o r d e r  t o  compare t h e  e f f e c t s  o f  t h i s  p e p t i d e  t o  t h o s e  o f  T3 and 
dexamethasone (dex) .  EGF s t i m u l a t e d  chol i n e  incorpora t ion  i n t o  
phosphat idy lchol ine  (PC) in a dose  dependent fash ion  wi th  h a l f  
t h e  maximal e f f e c t  o c c u r r i n q  a t  1.0+0.1 nM (6 ng/ml).  The e f f e c t  
of  EGF on c h o l i n e  i n c o r p o r a t i o n  decreased wi th  i n c r e a s i n g  g e s t a -  
t i o n a l  age whereas s t i m u l a t i o n  o f  thymidine incorpora t ion  i n t o  
DNA i n c r e a s e d ,  sugqes t ing  t h a t  EGF a c c e l e r a t e s  matura t ion  o f  un- 
d i f f e r e n t i a t e d  c e l l s ,  but  enhances mu1 t i p 1  i c a t i o n  o f  d i f f e r e n t i -  
a t e d  c e l l s .  EGF and dex s i g n i f i c a n t l y  increased  the  d i s t r i b u t i o n  
o f  r a d i o a c t i v i t y  from a c e t a t e  i n t o  t h e  phosphat idy lg lycero l  
f r a c t i o n ,  but T3 d i d  no t  (PG a s  a % of t o t a l  phosphol i p i d :  
c o n t r o l ,  1.8+0.2%; EGF, 11.4+0.4%; dex,  6.1+0.4%; T3, 2.0+0.4%). 
In mixing experiments using optimal c o n c e n t r a t i o n s ,  EGF 710 n ~ )  
produced 35% s t i m u l a t i o n  o f  c h o l i n e  i n c o r p o r a t i o n ;  dex (100 n ~ ) ,  
47%; T (100 nM) , 34%; EGF + T j ,  75%; and EGF + dex, 43%. The 
f a c t  t ? a t  EGF + dex d id  n o t  produce a g r e a t e r  e f f e c t  than  dex 
a lone  sugqes ts  t h a t  t h e s e  ? a g e n t s ,  but not T3, a c t  a t  t h e  same 
metabol ic  s i t e s ,  \Je s p e c u l a t e  t h a t  EGF may p a r t i a l l y  mediate 
t h e  e f f e c t s  o f  dex on f e t a l  lung matura t ion .  
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