
PULMONOLOGY 

PNEUMOGRAMS IN SIDS SIBLINGS THE ROLE O F  GRANULOCYTES IN THE LUNG 
j. 1 Q9Z. FUNCTION RESPONSE TO GROUP B STREPTOCOCCAL ' IurJ TOXIN IN YOUNG LAMBS. Kenneth Sandberg, Barbara 
Engelhardt, Donna Bratton, Annick Van den Abbeele, Jens  Grogaard 
Car l  Hellerqvist, Hakan Sundell. Vanderbilt School of Medicine, Dept: 
of Ped. and Biochem., Nashville, TN. (Sponsored by Mildred Stahlman) 

Neonatal erouo B streotococcal semis  is  characterized bv cardio- . - -  " L 

pulmonary failure, l e u k o k n i a  and pulmonary leukostasis.   he aim of 
this study was t o  evaluate t h e  role of granulocytes (G) in t h e  response 
t o  infusion of group B Type 111 streptococcal exotoxin. Five lambs, age  
1-4 weeks, were studied awake in a whole-body, pressure-compensated, 
integrated-flow plethysmograph before and a f t e r  neutrophil depletion 
with hydroxyurea. A two phase reaction t o  t h e  toxin was observed. 
During t h e  f i r s t  phase, which lasted about 30 minutes, circulating G 
decreased, pulmonary ar te r ia l  (PA) pressure, temperature and lung 
lymph flow ~ncreased .  At t h e  s a m e  t ime a 50% reduction in dynamic 
lung compliance ( ~ d y n )  and a 300% increase in lung resistance (R ) was 
observed. Thoracic gas volume (TGv) was unchanged. In t h e  slecond 
phase 3-5 h. a f t e r  toxin, PA pressure and tempera ture  remained slightly 
elevated,  circulating G increased and lung lymph protein clearance 
(LPC) was doubled. In this phase R was moderately increased, but 
Cdyn and TGV were unaffected. ~ f t e ?  G depletion, GBS toxin infusion 
resulted in a significantly reduced increase in RI (60%) in both phases 
and significantly less decrease in Cdyn (10%) in Phase I. PA pressure 
response was unchanged, whereas t h e  increase in LPC was less marked. 
The results indicate t h a t  G contribute to ,  but a r e  not t h e  sole 
mediators, of a l te red  lung mechanics and increased permeability of 
pulmonary exchange vessels seen af te r  GBS toxin administration; 
whereas pulmonary hypertension does not appear t o  be mediated by G. 

TRANSTHORAC~C IMPEDANCE AS A METHOD OF 

TI826 MEASURING TIDAL VOLUME DURING HIGH 
FREQUENCY VENTILATION. Kenneth L. Sandberg, 

Elizabeth D. Krueeer. Daniel P. Lindstrom. Hakan Sundell. Robert B. 
Cotton. Vanderbil t  University Medical Center, Department of 
Pediatrics, Nashville, Tennessee. 

During conventional ventilation, tidal volume (VT) can be measured 
f rom variations in the transthoracic impedance (TTI) signal. The 
purpose of this study was to determine if TTI  could be used to measure 
VT during high frequency ventilation (HFV), thus providing a 
non-invasive technique which can be applied continuously during HFV 
of human infants. VT was measured in 2 lambs (3-4 weeks old) placed 
in a whole-body, pressure-compensated, integrated flow plethysmograph 
during HFV provided by a flow-interrupter (Bird VDR). The 
frequency response of the plethysmograph was flat  up to 20 Hz. TTI 
was measured f rom a tetrapolar disk electrode system (SAAB 
Respimeter). The impedance signal and the calibrated plethysmograph 
volume signal were recorded. A computer averaging technique was 
used to extract the high frequency VT component of each signal from 
background volume changes associated with spontaneous breathing. 
Magnitude in ohms of the extracted T T I  waveform (VTZ) was 
compared with the corresponding plethysmographic volume change 
( V T ~ ~ ) .  54 simultaneous measurements of VTpl and VTZ were made at 
frequencies varied between 300-900 breaths per minute and a t  VT 
between 2.8 and 90 ml. VTZ had a close linear correlation with VTpl 
(r=0.99). These results indicate that the frequency response of VTZ 1s 
sufficient to apply the technique to HFV and that measurement of 
absolute VT at high frequency can be provided by calibrating the 
impedance signal during low-rate conventional ventilation. 

COMPARATIVE ANALYSIS OF PNEUMOGRAM SCORING BY A 

1827 COMPUTER ASSISTED SYSTEM (CAPS) VS MANUAL SCORING 
(MS). P. Sas idharan ,  E. Marquez, E .  Dizon and 

C. S r i d h a r ,  P o r t e r  Memorial H o s p i t a l ,  Valpara iso ,  IN (Spon. by 
R. Schre iner )  

We analyzed  t h e  pneumogram s c o r i n g  done by CAPS t o  MS. 12- 
hour PPG's were recorded  s imul taneous ly  on a c a s s e t t e  t a p e  and 
d i r e c t l y  t o  a r e c o r d i n g  paper on 42 i n f a n t s  f o r  e v a l u a t i o n  of 
apnea.  The t a p e s  were scored  by t h e  computer and t h e  d i r e c t  
r e c o r d i n g  was scored  manually. The r e s u l t s  were ana lyzed  f o r  
t h e  fo l lowing.  Prolonged Apnea (PA) ( 2 1 5  s e c ) ;  A6/D% ( 2 . 5 % ) ;  
P e r i o d i c  Brea th ing  (PB) ( 2 3 . 0 % ) .  Tapes were scanned t h r e e  
t imes  by t h e  computer. No s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r -  
ences  were noted  between each scan  and t h e  manual s c o r i n g .  
CAPS d e t e c t e d  100% of  PA; 100% of  PB and 90.5% of AD noted i n  
MS. MS d e t e c t e d  30% of PA, 90.5% of AD, and 40.9% of PB seen  
i n  CAPS. 

Abnormal PPG's 
CAPS MS P 

A6/D 21 21 NS 
PB 22 9 LO.O1 
PA 10 3 NS 

There was a n  abnormally h i g h  PB by CAPS (P= 4 . 0 1 ) .  23 PPG's 
were abnormal by MS and 25 PPG's were abnormal by CAPS. (P=NS). 
21 (84%) abnormal PPG's by CAPS were d e t e c t e d  by MS. 21 (91.3%) 
abnormal PPG's by MS were d e t e c t e d  by CAPS. These r e s u l t s  
i n d i c a t e  t h a t  CAPS i s  a v a l u a b l e  a i d  i n  PPG i n t e r p r e t a t i o n .  
Abnormal PB is  seen  more o f t e n  by CAPS. However, we recommend 
c a u t i o n  i n  t o t a l  r e l i a n c e  on CAPS f o r  PPG s c o r i n g .  

1828 P. Sas idharan ,  T. A. Johnson 
P o r t e r  Memorial H o s p i t a l ,  V a l p a r a i s o ,  IN (Spon. by 

R. S c h r e i n e r )  
We s t u d i e d  12 hour pneumograms (PPG) i n  17 s i b l i n g s  of SIDS. 

Mean p o s t n a t a l  age  of s tudy  i s  8.61 + 16.9 weeks a t  a mean pos t -  
conceptua l  a g e  of 47.88 + 17.38 weeks. The f o l l o w i n g  c r i t e r i a  
were used i n  t h e  i n t e r p r e t a t i o n .  A6/D% ( L . 5 % ) ;  P e r i o d i c  
Brea th ing  (PB) ; Prolonged Apnea (PA) (5  15 s e c )  ; d i s o r g a n i z e d  
b r e a t h i n g .  Eight  pneumograms were abnormal (47%). The most 
common abnormal i ty  was m u l t i p l e  s h o r t  apnea 818 (100%). One 
i n f a n t  (12.5%) had e x c e s s i v e  PB and one i n f a n t  had prolonged 
apnea (12.5%). The mean p o s t n a t a l  age  of normal PPG i s  15.66 
+ 21.3 weeks. The mean p o s t n a t a l  a g e  of s tudy  of abnormal PPG 
is  0.67 +- .58 weeks ( P = L . 0 5 ) .  We d i d  v e n t i l a t o r y  response  t o  
2% and 4% CO on 6 of t h e  normal PPG group and found t h a t  4 of 
them had abnzrmal s l o p e s  ( L25)  (66.6%). Our r e s u l t s  i n d i c a t e  
t h a t  n e a r l y  h a l f  of a l l  pneumograms a r e  abnormal i n  SIDS s i b -  
l i n g s .  The most common abnormal i ty  is  i n c r e a s e d  apnea d e n s i t y  
A6/D% ( > 0 . 5 % ) .  These pneumograms were done e a r l i e r  than  t h e  
group who had normal PPG. It is  p o s s i b l e  t o  s p e c u l a t e  t h a t  
some of t h o s e  w i t h  normal PPG might have had an  abnormal PPG 
e a r l i e r .  V e n t i l a t o r y  response  t o  CO i s  abnormal i n  2 1 3  of 
t h e  normal PPG group and i s  v a l u a b l e 2 i n  a s s e s s i n g  v e n t i l a t o r y  
c o n t r o l  i n  t h e s e  i n f a n t s .  We recommend a 12 hour n o c t u r n a l  
pneumogram on a l l  SIDS s i b l i n g s  d u r i n g  t h e  f i r s t  week of  l i f e  
and a v e n t i l a t o r y  response  t o  C02 t e s t  i f  t h e  PPG i s  normal.  

1829 VENTILATORY EFFECTS O F  PERIPHERAL CHEMO- 
RECEPTOR STIMULATION IN MATURING RABBITS. 

Craig M. Schramm, Judith S. Grunstein and Michael M. Grunstein. 
(Spon. by Richard B. Johnston, Jr.) Univ. of Colo. School of Med. and 
Nat. Jewish Hosp. and Research Center,  Dept. of Pediatrics, Denver, CO 

While it is well known tha t  significant changes in venti latory control  
occur during postnatal development, t h e  maturational influence of 
peripheral chemoreceptor stimulation (PCS) during normoxia (N) and 
hypoxia (H) have not been systematically evaluated. Accordingly, in t h e  
present study, w e  separately assessed t h e  ventilatory responses t o  PCS 
with sodium cyanide (NaCN), both during steady-state inhalation of 21% 
(N) and 10% (H) 02.. Following tracheostomy and carotid a r te ry  
catheterization under llght e ther  anesthesia, pulmonary ventilation (VE) 
was continually monitored in newborn rabbits (age range: 1-30 days) 
placed in a body plethysmograph. During N, while saline had no ef fec t ,  
infusions of NaCN (dose range: 0.01 t o  0.4 mglkg) established 
reproducible d o s e d 2 e n d e n t  increases in Ve The maximal percent 
increases in VE (VE with NaCN sys temat~cal ly  increased with age; 
however, "sensitivity" t o  NoCN, represented by t h e  dose of NaCN 
producing 50% of V max, was not a g e  related. In marked cont ras t  t o  N, 
during steady-state?, lower doses of NaCN (i.e., less than 0.1 mglkg) 
produced less VE stimulation, while higher doses produced VE depression 
resulting in some cases in a c u t e  apnea. Bilateral carotid body 
denervation abolished t h e  VE responses t o  NaCN. These findings in 
maturing rabbits indicate that: (1) during normoxia, PCS with NaCN 
produces ventilatory stimulation; however, (2) during steady-state 
hypoxia PCS produces ventilatory depression which may lead t o  apnea. 

EFFECT OF VARIWS BODY POSITIONS ON ME RESPIRATORY 1830 RATE OF INFANTS WITH TACHYPNEA. s h  M. Sconyers,  
Bruce  E. Ogden, Howard S. Goldberg. (Spon. by  Alan 

H. K l e i n )  UCIA School  o f  Medicine,  Cedars-Sinai Medical  .Center, 
Departments o f  P e d i a t r i c s  and  Medicine,  Los Angeles,  C a l i f o r n i a .  

I n  n e o n a t a l  d i s e a s e  states whexe l u n g  ccanpliance is reduced  
(e.g. , i n a d e q u a t e  r e s o r p t i o n  o f  f e t a l  l u n g  f l u i d ,  or, s u r f a c t a n t  
d e f i c i e n c y )  a n  infant's normal ly  low functional.  r e s i d u a l  capac i -  
ty (FRC) d e c r e a s e s  even  £urther. Tachypnea is a n  e f f i c i e n t  c a r r  
p e n s a t o r y  meuver f o r  the newlmm. We eduated the e f f e c t  o f  
d i f f e r e n t  bed and body p o s i t i o n s  o n  the i n c r e a s e d  r e s p i r a t o r y  
rate observed  in i n f a n t s  w i t h  t r a n s i e n t  bchypnea o f  the new- 
born (TI'N), infant r e s p i r a t o r y  distress syndrcme (IRDS) a n d  
bronchopulmonary d y s p l a s i a  (BPD) . Seventeen  infants were 
s t u d i e d  (TIN: n=6; RDS: n=6; BPD: n=5) in  4 d i f f e r e n t  p o s i t i o n s :  
s u p i n e  f l a t ,  s u p i n e  e l e v a t e d ,  p r o n e  f lat  and p r o n e  e l e v a t e d .  
R e s p i r a t o r y  rate and heart rate were  e v a l u a t e d  i n  each p o s i t i o n .  
A n a l y s i s  o f  v a r i a n c e  for the three p a t i e n t  groups  showed a lower 
r e s p i r a t o r y  rate when the bed was elevated ccanpared to flat 
(p=.OOOl), in the prone  p o s t u r e  capxed to s u p i n e  (p=.031), a n d  
no s i g n i f i c a n t  d i f f e r e n c e  i n  heart rate. The l o w e s t -  res- 
p i r a t o r y  rate occurred when p a t i e n t s  were in the prone  elevated 
p o s i t i o n .  The s i g n i f i c a n t  h p z o v m t  in tachypnea  s e e n  in the 
prone  and e l e v a t e d  p o s i t i o n s  was l i k e l y  related to iq?rwed FRC 
r e s u l t i n g  f m  reduced cephalad  stress o n  the diaphragm from 
the ahlomen. P o s i t i o n i n g  n e o n a t a l  patients w i t h  r e s p i r a t o r y  
i n s u f f i c i e n c y  was a shple and s a f e  t h e r a p e u t i c  maneuver w i t h  
prcmpt and  d m n s t r a b l e  b e n e f i t .  
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