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HEMODYNAMIC EFFECTS OF ALTERING PC0 DURING 1422 HYPERVENTILATION. J e f f r e y  A. ~ i n d e n g e r q ,  w. 
Goetzman, and J a y  M. M i l s t e i n .  School of Medicine, 

Dept of P e d i a t r i c s ,  Univers i ty  of C a l i f o r n i a ,  Davis. C A  
' I n  o r d e r  t o  a s s e s s  t h e  mechanism of h y p e r v e n t i l a t i o n  induced 

pulmonary v a s o d i l a t i o n ,  8 newborn lambs were c h r o n i c a l l y  
ins t rumented  f o r  measuring p r e s s u r e s  i n  the a o r t a  (PAo), 
pulmonary a r t e r y  (PPa) ,  l e f t  a t r i u m ,  and s u p e r i o r  vena cava ,  and 
pulmonary blood flow (Qp).  Two-f i v e  days fo l lowing  surgery ,  t h e  
lambs were paralyzed and v e n t i l a t e d  wi th  a hypoxic gas  mix ture  
i n  o r d e r  t o  r a i s e  PPa. They were t h e n  mechanically hyper- 
v e n t i l a t e d .  Without changing t h e  v e n t i l a t o r  s e t t i n g s ,  normo- 
c a r b i a  was reproduced by adding CO t o  t h e  i n s p i r e d  gas.  

R e s u l t s  a r e  repor ted  a s  means (6anges).  Alveolar  hypoxia 
increased  pulmonary v a s c u l a r  r e s i s t a n c e  (PVR) by 78% (9-237%) and 
t h e  pulmonary/systemic r e s i s t a n c e  r a t i o  (PVR/SVR) by 67% 
(6-133%). During h y p e r v e n t i l a t i o n ,  PaCO decreased  by 15.5 
t o r r  (6-34 t o r r ) ,  and PPa f e l l  by 5.6 m h g  (2-9 mmHg). 
I n t e r e s t i n g l y ,  t h e  e f f e c t s  of h y p e r v e n t i l a t i o n  on PAo, Qp, PVR, 
and PVRISVR were v a r i a b l e ,  and both i n c r e a s e s  and d e c r e a s e s  were 
seen.  The a d d i t i o n  o f  CO t o  t h e  i n s p i r e d  gas  dur ing  t h e  
hypoxic hy e r v e n t i l a t e d  & a t e  e l e v a t e d  PaCO by 15.6 t o r r  
(7-24 t o r r y ,  and e l e v a t e d  PAo by 10.8 mmHg PO-22 mmHg), PPa by 11 
mmHg (8-17 mnHg), SVR by 20.7% (4-35%), PVR by 56% (14-170%), and 
PVRISVR by 28% (9-102%). The e f f e c t  on Qp was v a r i a b l e .  

We conclude t h a t  t h e  newborn's pulmonary bed i s  very s e n s i t i v e  
t o  changes i n  PaCO$, and , t h a t  the reduc t ion  of hypoxia induced 
pulmonary hyper ten  ion  i n  newborn lambs by h y p e r v e n t i l a t i o n  i s  
n o t  due t o  a d i r e c t  mechanical e f f e c t  on the lung.  

GENTAMICIN I N  PREMATURE NEONATES: A DOSAGE REGIMEN 1423 BASED ON MATURITY. Eduardo J. Lugo, F r a n k l i n  R. Smith 
and James S. Rawlings. (Spon. by James W.  B a s s ) . W p t .  

of  P e d i a t r i c s ,  T r i p l e r  Army Medical Center ,  Honolulu, HI. 
Gentamicin t o x i c i t y  and e f f i c a c y  s t u d i e s  have i n d i c a t e d  de- 

s i r e d  peak and t r o u g h  serum c o n c e n t r a t i o n s  of 4-12 mcg/ml and 
l e s s  t h a n  2 mcg/ml, r e s p e c t i v e l y .  Choosing an a p p r o p r i a t e  dose  
and dosage i n t e r v a l  f o r  premature i n f a n t s  is  compl ica ted  by de- 
c r e a s i n g  g lomerula r  f u n c t i o n  wi th  d e c r e a s i n g  g e s t a t i o n a l  age.  We 
t e s t e d  a regimen i n  which 24 i n f a n t s  l e s s  t h a n  7 days  of age,who 
were born between 26 and 36 weeks of g e s t a t i o n ,  r e c e i v e d  2.5 
mg/kg of gentamic in  i n t r a v a s c u l a r l y  every  1 8  hours .  Trough serum 
gentamic in  c o n c e n t r a t i o n s  exceeded 2 mcg/ml i n  33%; peak serum 
c o n c e n t r a t i o n s  exceeded 12 mcg/ml i n  none b u t  were less than  
4 mcg/ml i n  12.5%. Regression a n a l y s i s  of t h e  d a t a  r e v e a l e d  i n -  
v e r s e  l i n e a r  c o r r e l a t i o n s  between peak and t r o u g h  serum gentami- 
c i n  c o n c e n t r a t i o n s  and g e s t a t i o n a l  age  (p(0 .01  and p C 0 . 0 5 ,  
r e s p e c t i v e l y ) .  Using t h e s e  r e l a t i o n s h i p s  a mathematical  model was 
d e r i v e d  f o r  c a l c u l a t i n g  opt imal  gentamic in  dose  and dosage i n t e r -  
v a l  based on g e s t a t i o n a l  age  (G, i n  weeks):  

I n i t i a l  dose  (mg/kg) ; 4.2 + 0.038 G 
Subsequent doses  (mq/kg) 3.4 + 0:031 G 
Dosage i n t e r v a l  (hours )  50 - 0.76 G 

This  regimen i s  des igned  t o  y i e l d  peak and t rough  serum concen- 
t r a t i o n s  of 8 mcg/ml and 1 .5  mcg/ml, r e s p e c t i v e l y .  We conclude 
t h a t  t h e  observed v a r i a t i o n s  i n  gentamic in  serum c o n c e n t r a t i o n s  
i n  premature neonates  w a r r a n t s  t h e  u s e  of dosage regimens based 
on e s t i m a t e d  g e s t a t i o n a l  age.  Addi t iona l  c l i n i c a l  exper ience  is  
needed t o  confirm t h e  v a l i d i t y  of t h e s e  dosage recommendations. 

INDOMETU-CIt4 THERt'JY ON THE FIRST DAY OF LIFE IN 
VERY-LOW-EIRTHWEIGBT INFAliTS Lynn i"!alallony, Randall  t1424 Caldwell ,  Donald Girod,  Roger Hurwitz.  Robert Jansen ,  

James Lemons, Richard S c h r e i n e r ,  Ind iana  Univ., Dept. P e d i a t r i c s  
It  has r e c e n t l y  been sugges ted  t h a t  e a r l y  t rea tment  w i t h  indo- 

methac in( ind0)  of premature i n f a n t s  w i t h  asymptomatic h e a r t  mur- 
murs decreased  morbid i ty  s i n c e  t h e  m a j o r i t y  of t h e s e  i n f a n t s  de- 
ve lop  hemodynamically impor tan t  shunts(SI1) through a p a t e n t  duc- 
t u s  a r te r iosus(PDA).  Others  s u g g e s t  t h a t  t rea tment  be given 
e a r l i e r  a s  some i n f a n t s  have " s i l e n t "  PDA. To i n v e s t i g a t e  t h e  
op t imal  t iming  f o r  t rea tment  w i t h  indo ,  we performed a double- 
b l i n d  c o n t r o l l e d  t r i a l  of  indo t h e r a p y  on t h e  f i r s t  day of l i f e  
i n  116 i n f a n t s  weighing 700-1300g a t  b i r t h .  I n f a n t s  were t r e a t e d  
wi th  indo o r  placebo a t  a mean age  of 14.8hrs.  The inc idence  of  
St1 i n  t h e  p lacebo  group was 20% (11/56) and 73X ( I1 /15)  o f  t h e s e  
i n f a n t s  who had asymptomatic murmurs developed SH. Indo therapy  
was a s s o c i a t e d  w i t h  a decreased  inc idence  of SH (2/54,  p t .025)  
and a t r e n d  towards decreased  s u r g i c a l  l i g a t i o n s  (1154 v s .  6 /56 .  
p ( . l ) .  There were no d i f f e r e n c e s  i n  inc idence  of  c o n y l i c a t i o n s  
i n c l u d i n g  NEC and IVH. There were t r e n d s  towards improvement i n  
long-term outcome v a r i a b l e s  i n c l u d i n g  decreased  days i n  oxygen, 
decreased  days o f  endot rachea l  i n t u b a t i o n  and decreased  inc idence  
tf RLF i n  t h e  indo group. LJe conclude t h a t  whi le  t r e a t n e n t  wi th  
indo on t h e  f i r s t  day of  l i f e  p revented  St;, t h e r e  was no s i g n i -  
f i c a n t  d e c r e a s e  i n  o v e r a l l  morb id i ty ,  perhaps because of t h e  low 
inc idence  of  SH i n  our  s tudy  group. Another approach would be t o  
t r e a t  i n f a n t s  wi th  asymptomatic murmurs, a s  t h e  m a j o r i t y  of then1 
w i l l  develop SH. however, t rea tment  wi th  indo on t h e  f i r s t  day of  
l i f e  d i d  no t  i n c r e a s e  compl ica t ions  and i s  s a f e  t o  i n v e s t i g a t e  
i n  p o p u l a t i o n s  of  very-low-birthweigllt i n f a n t s  wit11 a l i ibher 
inc idence  of  hemodynamically important  PDA s h u n t s .  

BILATERAL RENAL ARTERY AND TOTAL AORTIC 1425 THROMBOSIS: SUCCESSUL NON-SURGICAL 
MANAGEMENT. S.W. Malin, 5. Baumgart, J. Foreman. 

(Spon. by W.W. Fox). Dept. of Peds., Univ. of PA Sch. Med., and Div. of 
Neonatology d( Nephrology, Children's Hospital of Phila., Phila., P.4. 

Thrombosis and renovascular hypertension a r e  complications of 
umbilical a r te ry  ca the te rs  (UAC). There a r e  no reported cases of 
resolution of bilateral renal a r te ry  thromobosis leading t o  complete renal 
failure. We report  a n  infant with complete aor t ic  occlusion. A 1.3 kg 30 
week gestat ion male infant was delivered via cesearean section for pre- 
eclampsia. UAC and umbilical venous ca the te r  (UVC) were  placed. 
Respiratory distress was managed with C P A P  and  oxygen therapy. UAC 
was removed on day 5. Complete renal fai lure (max: BUN 40, C r e a t  4.2) 
and hypertension (systolic BP >I10  mmHg) presented on day 8; UVC was 
removed. Renal scan showed no perfusion; abdominal ultrasound demon- 
s t ra ted  complete aor t ic  thrombosis from the  superior mesenteric a r te ry  
t o  the  i l iac a r te r ies  and including both renal arteries. Renal fai lure was 
managed with peritoneal dialysis without complications. Hypertension 
was controlled with hydralazine (rnax. 4.6 mgjkgj24 hr), propranolol (max. 
0.5 mglkgl24 hr), alphamethyldopa (35 mglkgj24 hr), and in te rmi t ten t  
diazoxide (2.5 rnglkgjdose). Urine production resumed (0.6 cclkglhr)  on 
day 22 and increased progressively without surgical or thrombolytic 
therapy. Renal function was markedly improved (BUN 3, C r e a t  1.4) a t  
th ree  months. Previous reports  of management of renovascular hyper- 
tension have suggested revascularization, thrombectomy or thrombolysis. 
Management with invasive therapy must be  carefully considered a s  
supportive management of this  infant  resulted in resolution of a r te r ia l  
obstruction and return of reasonable renal function. 

PERINATAL DEATH: COMPARISON OF CLINICAL AND PATHOLO- 
GICAL ANALYSES. g. Manchester ,  g. Meier,  M. S t e w a r t ,  1426 ,. Clewel l  and R. $ h i k e s ,  Univ. o f s r a z o  =of 

Medicine,  U n i v e r s i t y  H o s p i t a l ,  Depts. of  P e d i a t r i c s ,  Pathology 
and O b s t e t r i c s .  Denver. 80262. 

The v a l u e  o f  a u t o p s i e s  fo l lowing  p e r i n a t a l  d e a t h  i s  deba ted  by 
both  p a t h o l o g i s t s  and p e r i n a t o l o g i s t s .  In  o r d e r  t o  de te rmine  t h e  
e x t e n t  t o  which a u t o p s i e s  c o n t r i b u t e  t o  u n d e r s t a n d ~ n g  f e t a l  and 
n e o n a t a l  d e a t h s ,  we p r o s p e c t i v e l y  compared informat ion  gained by 
a s p e c i f i c  au topsy  p r o t o c o l  (Manchester and Shikes ,  C l i n i c a l  Obs- 
t e t .  and Gynecol. 2: 1125, 1980) wi th  t h a t  ga ined  by rev iew o f  
c l i n i c a l  d a t a  by p e r i n a t a l  s p e c i a l i s t s .  Our r e s u l t s  document 
t h a t  p e r i n a t a l  a u t o p s i e s  provide  impor tan t  in format ion  not  o t h e r -  
wise o b t a i n a b l e .  Furthermore,  t h e y  do s o  a t  a r a t e  twice  t h a t  
r e p o r t e d  f o r  a u t o p s i e s  i n  a d u l t s .  

For a 2 y e a r  p e r i o d ,  a l l  p e r i n a t a l  d e a t h s  (N=172, 75 f e t a l  >20  
weeks and 95 n e o n a t a l )  a t  U n i v e r s i t y  H o s p i t a l  were reviewed by a 
team of o b s t e t r i c  and p e d i a t r i c  s p e c i a l i s t s .  Autops ies  were per-  
formed i n  139 c a s e s  (81%) by t h e  g e n e r a l  pa tho logy  s e r v i c e .  Both 
c l i n i c i a n s  and p a t h o l o g i s t s  were asked t o  provide  o b j e c t i v e  e v i -  
dence f o r  cause  o f  d e a t h ,  i f  p o s s i b l e ,  and t o  i n d i c a t e  any need 
f o r  g e n e t i c  counse l ing .  C l i n i c a l  review a l o n e  e s t a b l i s h e d  cause  
of d e a t h  i n  59 a u t o p s i e d  c a s e s  (42%) .  Autops ies  e s t a b l i s h e d  
cause  of d e a t h  i n  95 c a s e s  (68%)  p(0.01. D e s p i t e  e x t e n s i v e  c l i n -  
i c a l  rev iew,  au topsy  a l o n e  was t h e  on ly  means by which cause  of 
d e a t h  could  be  determined i n  36 c a s e s .  Among t h e s e ,  c o n g e n i t a l  
mal format ions  (15)  were t h e  most common o b j e c t i v e  f i n d i n g s .  I n  
a d d i t i o n ,  au topsy  provided  t h e  o n l y  b a s i s  f o r  g e n e t i c  c o u n s e l i n g  
i n  30  o f  62 c a s e s  where such fo l lowup was i n d i c a t e d .  

A WARMING MATTRESS FOR PREMATURE INFANTS. Kei th  H. 1427 Marks, P e t e r  D .  Ca lder ,  E l i z a b e t h  E. N a r d i s ,  James S .  
Ultman*. Penn S t a t e  Univ Col of Med/Eng*, M. S. 

Hershey Med C t r ,  Dept o f  PedsIChem Eng*, Hershey/Univ Park ,  PA. 
We measured tempera tures  and metabol ic  r a t e  o f  h e a l t h y  i n f a n t s  

( g e s t a t i o n a l  age  28-33 wks and p o s t n a t a l  age 2-26 days) i n  con- 
t a c t  wi th  a hea ted  water  m a t t r e s s .  I n f a n t s  were randomized w i t h /  
wi thout  t h e  m a t t r e s s  28 h r s  i n  a s i n g l e  w a l l  fo rced  convec t ion  
i n c u b a t o r ,  u n r e s t r a i n e d ,  d iapered  and supine .  Tmattress (35.2! 
. l°C) was r e g u l a t e d  by cont inuous  c i r c u l a t i o n  o f  Hz0 through a 
t h e r m o s t a t i c a l l y  c o n t r o l l e d  b a t h .  Mid-inc a i r  temp (Ta) was 
w i t h i n  t h e  thermoneut ra l  range.  No humidity was added t o  i n c .  
Hea t ing  e f f e c t s  measured q h a l f  h r l y :  s k i n  temp a t  6 s i t e s  + 

mean s k i n  temp ( T s ) ,  esophagea! temp (T,), h e a r t  r a t e  (HR), r e s p  
r a t e  (RR) and 02 consumption (V02) a t  t h e  end of each p e r i o d .  
N=10 p a t i e n t s .  Resu l t s  (meantSD) : No m a t t r e s s  v s  m a t t r e s s  p 
v a l u e  by p a i r e d  t - t e s t :  Ta ('C) 3 2 . 4 f 1 . 3  v s  31 .6 t0 .9  pc0.05; Ts 
("C) 35.3t0.3 v s  36.3'0.3 p<0.01;  Te ('C) 36.5'0.3 vs 37.2'0.4 
p<0.01; HR (beats/min) 155+8 vs  161+10 p<0.01; RR (brea ths /min)  
41'6 vs  48'8 p<0.01; $02 (ml/kg/min) STPD 5 .33f1 .4  v s  4.94'1.55 
NS. R e s u l t s  i n d i c a t e  t h a t  h e a t  s t o r a g e  occur red  due t o  a l t e r a -  
t i o n  of ba lance  between body h e a t  p roduct ion  and l o s s e s .  To de- 
termine t h e  r a t e  o f  d ry  ( s e n s i b l e )  h e a t  exchange we used a meta- 
b o l i c  s i m u l a t o r ,  an e l e c t r i c a l l y - h e a t e d  10 cm diam s p h e r e .  At a 
r e p r e s e n t a t i v e  incuba tor  Ta o f  31.5'C and s i m u l a t o r  Ts o f  35'C, 
t h e  dry  hea t  l o s s  was reduced from 60 ~ / m 2  t o  35 w/m2 on t h e  
hea ted  pad. This  was brought about by a combination of h e a t  con- 
d u c t i o n  t o  t h e  s i m u l a t o r  and decreased  r a d i a t i o n  l o s s e s  from t h e  
s i m u l a t o r  t o  t h e  sur rounding  mat t -ess .  
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