
TEST FOR GASTROESOPHAGEAL REFLUX (GER) II 
IILDREN. Dennis L. C h r i s t i e ,  Thomas G. Rudd (Spon. 
y  V incent  C. K e l l e y ) .  The Mason C l i n i c ,  U n i v e r s i t y  

Medicine, Department o f  Nuclear Medicine 
& C h i l d r e n ' s  Orthopedic Hosp i t a l ,  Sea t t l e .  I A s imple  and r e l i a b l e  means o f  d e t e c t i n g  abnormal GER i n  c h i l -  I 
dren i s  needed. A r a d i o n u c l i d e  method was-evaluated i n  a  s e r i e s  
of 25 p a t i e n t s  w i t h  documented GER ( p o s i t i v e  pH r e f l u x  t e s t ) .  
Symptomatic p a t i e n t s  w i t h  abnormal pH r e f l u x  t e s t  ( pHc4 .0 )  were 
s tud ied .  With t he  p a t i e n t  supine o r  semi-upr ight ,  200 u c i  o f  TC 
99m s u l f u r  c o l l o i d  i n  app le  j u i c e  was g i ven  o r a l l y .  Pa t i en t s  
were a l lowed t o  d r i n k  u n t i l  sa ted (volume 60-300cc). Gamma cam- 
e ra  images were then made i n  t he  basal s t a t e ,  w i t h  hand pressure 
and a t  graded increments o f  ex te rna l  abdominal pressure (b lood 
pressure c u f f  around abdomen) up t o  100 nm Hg. Any v i s i b l e  
a c t i v i t y  i n  t he  esophagus was i n t e r p r e t e d  as an abnormal t e s t .  
I n  a d d i t i o n ,  a l l  p a t i e n t s  had lower  esophageal sph inc te r  pressur  
(LESP) determinat ions as w e l l  as barium cine-gastroesophagograms 

The rad ionuc l i de  s tudy was easy t o  per form and w e l l  t o l e r a t e d  
Evidence o f  r e f l u x  was de tec tab le  i n  25 p a t i e n t s  us ing  t h i s  
nethod. The LESP was 12 mn Hg o r  l e s s  i n  14 p a t i e n t s .  The b a r i  
Am x- ray  s tudy was abnormal i n  15 p a t i e n t s .  

Rad ionuc l ide  gastroesophagography i s  a  s e n s i t i v e  techn ique f o  
de tec t i ng  GER i n  i n f a n t s  and ch i l d ren .  A d d i t i o n a l  s t u d i e s  t o  
f u r t h e r  assess c l i n i c a l  u t i l i t y  and s p e c i f i c i t y  appear warranted 

THE INTERACTION OF BOVINE CASEIN AND ENTEROTOXIN. 
David A. Clark  and Ronald P. Pe l l ey  (Spon. by 
Margaret L. Wil l iams) ,  Dept. of Peds.,  SUNY, Upsta te  

Med. C t r . ,  Syracuse, N.Y.  and Divis ion o f  Geographic Medicine, 
Case West. Kes. Univ., Cleveland,  Ohio. 

Sec re to ry  IgA i n  human b r e a s t  mi lk  can n e u t r a l i z e  cho le r a  
en t e ro tox in  i n  the  r a b b i t  i l e a l  loop system, No s i m i l a r  protec-  
t i o n  by s e p a r a t e  milk p r o t e i n s  could be demonstrated but  one 
milk p r o t e i n ,  c a se in ,  had a  d e l e t e r i o u s  e f f e c t  on i n t e s t i n e  ex- 
posed t o  very small q u a n t i t i e s  o f  en t e ro tox in  

Rabbit  i n t e s t i n a l  loops  were prepared by Sack ' s  mod i f i ca t i on  
o f  t he  method of  Kasai and Burrows. Highly p u r i f i e d  V. Cholerae 
t ox in  (19 o r  100 ng) was incubated w i th  10 mg of bovine p r o t e i n  
s o l u t i o n s  ( lac ta lbumin,  ca se in ,  l a c t o g l o b u l i n  A, l a c tog lobu l in  B, 
gamma g lobu l in )  f o r  60 min. a t  37O C. One m l  a l i q u o t s  were then 
i n j e c t e d  i n t o  the  r a b b i t  i l e a l  loops. Eighteen hours  l a t e r  t he  
animals were s a c r i f i c e d .  The i n t e s t i n a l  loop con ten t s  were a sp i -  
r a t e d  and a  volume/length o f  loop r a t i o  was determined. 

The a c t i v i t y  of 190 ng o f  t ox in  was no t  a f f e c t e d  by t h e  
ma jo r i t y  of bovine milk p r o t e i n s ,  but  bovine ca se in  caused a  40% 
inc rea se  i n  t he  f l u i d  product ion (p<.001).  When the  milk pro- 
t e i n s  were added t o  a  low dose of en t e ro tox in  (10 ng) ,  a l l  but  
ca se in  nonspec i f i ca l l y  i n h i b i t e d  t he  a c t i o n  o f  toxin .  Bovine 
ca se in  caused a  78% inc rea se  i n  f l u i d  product ion by loops  ex- 
posed t o  subopt imal  t ox in  dose (10 ng).  The exaggerated i n t e s -  
t i n a l  f l u i d  response t o  low dose t ox in  and ca se in  may r e s u l t  
from mucosal damage s i m i l a r  t o  t h a t  caused by t he  h ighe r  dose of  
t ox in  a lone .  

411 1 INCREASED RISK OF PULMONARY EMBOLUS IN  CHILDREN RE- 

. 
CEIVING CENTRAL HYPERALIMENTATION. T.D. Coates, H. 
Eigen, T.V.N. B a l l a n t i n e ,  K.A. Rickard. J.L. Gros- 

e l d  and R.L. Baehner. Ind iana U n i v e r s i t y  School o f  Medicine. 
epartment of P e d i a t r i c s  and P e d i a t r i c  Surgery, I nd ianapo l i s ,  

I n d i a n a  
r"-~; l&ary embolus (PE) i s  r a r e l y  observed i n  c h i l d r e n  b u t  t h e  
i nc idence  i s  increased i n  p a t i e n t s  w i t h  a  i n d w e l l i n g  a r t i f i c i a l  
p ros thes i s .  The purpose o f  t h i s  s tudy was t o  document t he  i n c i -  
dence o f  PE i n  newborns and c h i l d r e n  r e c e i v i n g  c e n t r a l  h y p e r a l i -  

n t a t i o n  (CHA) d u r i n g  a  two year  per iod.  CHA was q i ven  t o  131 
a t i e n t s  employing a  non-hepar in ized c e n t r a l l y - p l a c e d  ca the te r .  r i v e  had c l i n i c a l ,  r a d i o l o g i c  o r  pa tho log i c  evidence o f  PE 

[ i nc idence  = 3.8%.) and a1 1  had i ndwe l l  i n g  po l ye thy lene  catheters .  
t h e i r  ages ranged from 4 months t o  19 years ;  t h r e e  had cancer, on 

ad r e g i o n a l  e n t e r i t i s  and t h e  o t h e r  had t o t a l  c o l o n i c  agangl io -  
t s i s  . A l l  developed sudden onset  o f  t achyca rd ia  and 3  had res -  

i r a t o r y  d i s t r e s s .  V e n t i l a t i o n  p e r f u s i o n  s t u d i e s  i n  3 were con- 
i s t e n t  w i t h  PE. Two e x p i r e d  w i t h  massive PE ev iden t  a t  autopsy. 
h i s  s tudy  demonstrates t he  increased r i s k  o f  PE i n  c h i l d r e n  r e -  
e i v i n g  CHA and emphasizes t he  need f o r  s e n s i t i v e  m o n i t o r i n g  o f  
hanges i n  pulmonary f u n c t i o n  suggest ive  o f  t h i s  comp l i ca t i on .  

CHRONIC NON-SPECIFIC DIARRHEA: ROLE OF DIETARY 
MANAGEMENT I N  CONTROL. S t an l ey  Cohen, Richard Mathis 
and W .  Al lan  Walker. Massachuset ts  General Hosp i t a l ,  

P e d i a t r i c  G a s t r o i n t e s t i n a l  and N u t r i t i o n a l  Un i t ,  Boston, Massa- 
c h u s e t t s  02114. 

Chronic non-speci f ic  d i a r r h e a  (CNSD) s t i l l  r e p r e s e n t s  t h e  mos 
common cause  (85%) of ch ron ic  d i a r r h e a  i n  childhood. Although 
s e l f - l i m i t e d ,  t h i s  cond i t i on  has  been a  t h e r a p e u t i c  enigma f o r  
g a s t r o e n t e r o l o g i s t s .  I n  an  a t t emp t  t o  c o n t r o l  t h i s  problem, we 
have assessed t he  a s s o c i a t i o n  of CNSD with  a l t e r e d  d i e t a r y  in-  
t ake  due t o  e i t h e r  i a t r o g e n i c  measures used t o  t r e a t  pos t - infec-  
t i o u s  d i a r r h e a  o r  due t o  d i e t a r y  i d i o s y n c r a s i e s  w i t h i n  f ami l i e s .  
Of 86 consecut ive  p a t i e n t s  r e f e r r e d  w i th  ch ron ic  d i a r r h e a ,  48 
were c l a s s i f i e d  a s  having CNSD (Davidson's c r i t e r i a )  a f t e r  a  
nega t ive  ma la . so rp t ion  workup inc lud ing  l a c t o s e  t o l e r ance  t e s t .  
Durat ion ~i s,'!iip:oms ranged from 3 weeks t o  6  months. When a  
complete d i e t a r y  h i s - o r y  was obta ined on 23 p a t i e n t s ,  19  r e p o r t e  
a  low f a t  (<25% of t  -11 c a l o r i e s )  and high carbohydrate  (>50%) 
i n t a k e .  Four teen a d d i t i o n a l  p a t i e n t s  gave h i s t o r i e s  sugges t i ve  
of s i m i l a r  i n t a k e s .  When placed on d i e t s  w i th  increased l e v e l s  
of  f a t  (>SO%) and wi th  lower carbohydrate  l e v e l s  (<20%),  19 of 2  
p a t i e n t s  demonstrated no rma l i za t i on  of s t o o l  frequency and con- 
s i s t e n c y  wi th in  5 days t o  2  weeks. I n  a d d i t i o n ,  4  p a t i e n t s  w i th  
a  normal d i e t a r y  i n t a k e  a l s o  responded t o  an  i nc rea se  i n  d i e t a r y  
f a t .  These obse rva t ions  sugges t  t h a t  i a t r o g e n i c  changes i n  d i e t  
t o  t r e a t  d i a r r h e a  (low f a t ,  h igh  carbohydrate)  may account f o r  
c h r o n i c i t y  i n  numerous i n s t a n c e s  and an  increased f a t  i n t a k e  may 
d e c r e a s e  bowel m o t i l i t y .  

HE'4OCAKBOPERFUSION IN CHILDHOOD HEPATIC C(mA. 4 1 4 . .  A R Colon, M.C. Gelfand, 2. Papadopoulou P. Jose .  
S. Cohan, J.  Knepshield, D. ~ c c u l l o u g h . & i i ~  

of P e d i a t r i c s  Yedic ine ,  and Neurosurgery. Georgetown Univers i ty  
School of Medicine, Washington, D.C. 20007. 

Fulminant heoa t i c  f a i l u r e  and coma i n  c h i l d r e n  has  a  morta l -  
i t y  r a t e  of 60 t o  70%. Hemocarboperfusion (HCP) employing an 
a c r y l i c  hydrogel polymer coated  cha rcoa l  column was used i n  
t h r e e  c h i l d r e n  ages  8.11, and 13 y e a r s  p r e sen t ing  wi th  a c u t e  
encephalopathy and h e n a t i c  f a i l u r e .  Two c h i l d r e n  were i n  s t a g e  
I V  h e p a t i c  coma and one i n  s t a g e  V Reye syndrome. Following HCP 
a l l  p a t i e n t s  showed s i g n i f i c a n t  improvements i n  deranged serum 
chemis t r i e s .  Serum ammonia and amino ac id  concen t r a t i ons  de- 
creased d rama t i ca l l y .  S e r i a l  examinat ions  revealed  no evidence  
of hemolvs is ,  thromhocytopenia,  o r  microembol iza t ion secondary 
t o  HCP. One of t h r e e  p a t i e n t s  survived and had no evidence of 
c e r e b r a l  edema. The o t h e r  two p a t i e n t s  developed pos tu r ing  and 
p u p i l l a r y  changes sugges t i ve  of s eve re  c e r e b r a l  edema p r i o r  t o  
HCP. Continuous i n t r a c r a n i a l  p r e s su re  moni tor ing (employing 
Richmond screw) i n  one p a t i e n t  showed > 5 h H g  (N:O-10) which 
t r a n s i e n t l v  diminished wi th  manni to l  i n fus ion  hut  f a i l e d  t o  r e -  
spond t o  HCP. The p a t i e n t s  who exp i r ed  had nea r ly  i s o e l e c t r i c  
EEGs which showed no improvement fo l lowing HCP. 

The p a t i e n t  who responded t o  HCP and had no evidence  of ce r e -  
b r a l  edema i s  w e l l  wi thout  compl ica t ions  a f t e r  a  two yea r  per ioc  
I t  i s  concluded t h a t  f o r  e f f e c t i v e  HCP i n  c h i l d r e n  wi th  h e p a t i c  
encephalopathy. t h e  therapy should be i n i t i a t e d  be fo re  t h e  onset 
of c e r e b r a l  edema. 
7 

414 1 LIGHT MICROSCOPIC ABNORMALITIES OF PROXIMAL SMALL I N  
TESTINAL BIOPSIESOF PATIENTS WITH CYSTIC FIBROSIS (CF 

t o  t he  mucosa by increased a c i d i t y  may c o n t r i b u t e  t o  malabsorp- 
t i o n .  M u l t i p l e  smal l  i n t e s t i n a l  b i ops ies  (bx)  f r om t h e  r e g i o n  
o f  t h e  duodeno-jejunal j u n c t i o n  were examined i n  p a t i e n t s  w i t h  
CF and c o n t r o l s  (C) t o  determine i f  t h e r e  was s i g n i f i c a n t  muco- 
s a l  i n j u r y .  The bx were read i n  a  double b l i n d  f ash ion  by  2  i n -  
dependent observers. 40 smal l  i n t e s t i n a l  bx from 10 p a t i e n t s  
w i t h  CF and 12 bx f rom 3 normal C were evaluated. Bx were 
eva luated f o r  v i l l u s - c r y p t  r a t i o ,  m i t o t i c  ~ n d e x ,  c e l l  con ten t  01 
lamina p r o p r i a  and o t h e r  morphologic abno rma l i t i es .  Bx were 
ca tego r i zed  as normal, m i l d l y ,  moderately o r  severe ly  abnormal 
on t he  b a r i s  of s p e c i f i c  morphologic c r i t e r i a .  The CF p a t i e n t s  
(mean age 15.2 yea rs )  had s tea to r rhea  i n  s p i t e  o f  t a k i n g  h i g h  
doses of panc rea t i c  enzymes. Mean f a s t i n g  duodenal pH i n  7 was 
4.96. The bx from 8 CF p a t i e n t s  were d i s t i n g u i s h e d  f rom the  C 
by bo th  observers. Bx from 2 were ca tego r i zed  as moderately,  2  
as mi ld ly -moderate ly  and 4  as m i l d l y  abnormal. The bx f rom 2 
CF p a t i e n t s  cou ld  n o t  be d i s t i n g u i s h e d  f rom t h e  C by bo th  ob- 
servers .  There was complete concordance between the  observers. 
Proximal smal l  i n t e s t i n a l  bx o f  8 o f  10 CF p a t i e n t s  demonstratec 
s i g n i f i c a n t  mucosal i n j u r y .  Th is  may have r e s u l t e d  f rom i n -  
creased prox imal  smal l  i n t e s t i n a l  a c i d i t y  due t o  panc rea t i c  i n -  
s u f f i c i e n c y  o r  increased a c i d  p roduc t i on  and may c o n t r i b u t e  t o  ...- .L.-..--*.-- 
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