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NEUROHYPOPHYSEAL FUNCTION I N  E A R L Y  POST-OPERATIVE F4AGNETIC RESONANCE (IIR) AS AN ADDITIONAL DIAGNOSTIC TOOL 

DIABETES INSIPIDUS. FOR HYPOTHALAMIC HAMARTR.IA. 

D i a b e t e s  I n s i p i d u s  ( D I )  f o l l o w i n g  s u r g e r y  t o  t h e  p i t u i t a r y  o r  
hypothalamus may b e  t r a n s i e n t , p r o l o n g e d  o r  show a t r i p l e  r e s p o n s e .  

We have  i n v e s t i g a t e d  11 c h i l d r e n  (1 .8-15  y r s )  f o l l o w i n g  s u c h  
s u r g e r y .  Plasma v a s o p r e s s i o n  ( A V P ) ,  human n e u r o p h y s i n  I (HNPI) 
and o x y t o x i n  (OT) c o n c e n t r a t i o n s  were d e t e r m i n e d  a t  t h e  o n s e t  o f  
DI and d a i l y  t h e r e a f t e r .  Water d e p r i v a t i o n  t e s t s  were performed 
on  day 6 and 14 .  A l l  had c o r t i c o s t e r o i d  and  t h y r o x i n e  rep lacement .  

9 p a t i e n t s  deve loped  e a r l y  pos t -op  DI ( o n s e t  1-12 h r s ) .  I n i t i a l  
plasma AVP l e v e l s  were h igh  3 . 9  + 1.2  pmol/L and f e l l  t o  1.1 + 
0.2 pmol/L by t h e  2nd day (P<O.n5)  HNPI c o n c e n t r a t i o n s  a l s o  T e l l  
from 0 .7  0.2 ng/ml t o  0.2 0 .1  ng/ml ( P L 0 . 0 5 )  whereas  plasma 
OT l e v e l s  remained unchanged. HPLC performed on day 1 plasma 
r e v e a l e d  a major  peak c o - e l u t i n g  w i t h  s y n t h e t i c  AVP and two s m a l l -  
e r  peaks  o f  immuno r e a c t i v i t y .  

Water d e p r i v a t i o n  t e s t s  showed no d i f f e r e n c e s  between p a t i e n t s  
w i t h  a t r i p l e  r e s p o n s e  o r  u n i n t e r u p t e d  DI. T a k e n t o g e t h e r ,  f i n a l  
plasma AVP c o n c e n t r a t i o n s  on  day 6 ( 0 . 8  + 0 . 5  pmol/L) were s i m i l a r  

Hypothalamic hmar tana  (HH) is assumed t o  he made of n o m l  nwronal  
t i s s u e  ec top ica l ly  located,  and is o f t e n  assoc ia ted  with t r u e  precocious 
puberty (PP). I t s  r e c o ~ i t i o n  is of g r e a t  importance a s  t h i s  tunor 6oes 
not requi re  i r r a d i a t i o o  and is generally not invasive.  Diagnosis is 
based on t h e  following c r i t e r i a  : 1 )  t h e  l o c a l i s s t i o n  t o  t h e  f l o o r  of 
3 rd  v e n t r i c l e  ; 2) t h e  CT scan appearance a s  a mess isodense t o  gray 
matter  before and a f t e r  i n j e c t i o n  of c o n t r a s t  media ; 3) t h e  absence of 
e leva ted  c i r c u l a t i n g  l e v e l s  of K G  end wfoeto-protein ; 4)  t h e  lack of 
extension on follow-up. The c o n t r i t u t i o n  of t4R was inves t iga ted  i n  7 
cases  ( 6  with PP and 1 with g e l a s t i c  ep i lepsy) .  In 6 ou t  of 7 cases  t h e  
tumor s i g n a l  was canpared t o  t h a t  of gray matter  : 1 )  it was i d e n t i c a l  
on T weiohted images ; 2) hut it was super ior  on T2 ind ica t inq  s m  
s t r u c t u r a l  hifference.  A hrmartana l i k e  s t r u c t u r e  was found a t  hiopsy i n  
one of these  cases. The l a s t  case  showed a s i q n a l  i n t e n s i t y  i d e n t i c a l  t o  
n o m l  cerebra l  t i s sues .  

t o  t h o s e  on day  14  ( 0 . 5  + 0.1  pmol /L) .  ~ z x i m a l  u r i n a r y  AVP e x c r e -  
t i o n  on day 6 ( 2 . 4  2 0.8 p m o l / h r )  was s i g n i f i c a n t l y  ( P C 0 . 0 5 )  In  conclusion, t h e s e  MR data  provide a new d iagnos t ic  t o o l  i n  eddi- 
g r e a t e r  t h a n  on day  1 4  ( 0 . 7  2 0 . 3  pmOl.hr) .  t i o n  t o  t h e  o t h e r  b io log ica l ,  c l i n i c a l  and CT scan data.  They a l s o  
E a r l y  pos t -op  DI is n o t  d u e  t o  reduced  c i r c u l a t i n g  AVP b u t  may suggest  t h a t  HH m i & t  have a s t r u c t u r e  d i f f e r e n t  than normal bra in  
b e  r e l a t e d  t o  r e l e a s e  o f  b i o l o g i c a l l y  i n a c t i v e  p r o c u r s o r s .  t i s s u e s .  

The d i f f e r e n c e  i n  u r i n a r y  AVP e x c r e t i o n  between d a y s  6 and 14 is 
i n s u f f i c i e n t  t o  e x p l a i n  t h e  r e s o l u t i o n  phase  o f  t h e  t r i p l e  r e s p o n s e .  
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We have s t u d i e d  n i n e  c h i l d r e n  w i t h  a v a r i e t y  o f  h y ~ o t h a l a m i c  
p i t u i t a r y  d i s o r d e r s  and d e l a y e d  p u b e r t y ,  b e f o r e  and >;ring 
n o c t u r n a l  p u l s a t i l e  GnRH t h e r a p y  g i v e n  s u b c u t a n e o u s l y  i n  a dose  
o f  2 - 4 ug e v e r y  90-120 m i n u t e s .  I n i t i a l  age  ranged from 
1 3 . 5  - 18 y e a r s .  The d u r a t i o n  o f  t h e r a p y  was > 0 . 5  y e a r s .  Over- 
n i g h t  serum p r o f i l e s  o f  p r o l a c t i n ,  growth hormone and 
g o n a d o t r o p h i n s  were o b t a i n e d  by blood sampl ing  a t  15 minute  
i n t e r v a l s .  

In  t h e  t h r e e  s e v e r e l y  growth hormone d e f i c i e n t  p a t i e n t s  t h e r e  
were v e r y  low l e v e l s  o f  p r o l a c t i n  (0-150 mIU/L), w i t h o u t  
a p p r e c i a b l e  p u l s a t i l i t y  o r  s l e e p - r e l a t e d  r i s e .  In  t h e  remainder  
t h e r e  was no c l e a r  r e l a t i o n s h i p  between p r o l a c t i n  l e v e l s  and 
GnRH o r  gonadot rophin  p u l s e s .  In  t h o s e  p a t i e n t s  w i t h  normal 
growth hormone s e c r e t i o n ,  i n c l u d i n g  two w i t h  i s o l a t e d  gonado- 
t r o p h i n  d e f i c i e n c y ,  t h e r e  was a tempora l  r e l a t i o n s h i p  between 
growth hormone and p r o l a c t i n  p u l s e s .  

These r e s u l t s  t h e r e f o r e  seem t o  c o n t r a s t  w i t h  d a t a  from a d u l t  
s t u d i e s ,  i n  t h a t  p u l s a t i l e  p r o l a c t i n  s e c r e t i o n  was more r e l a t e d  
t o  growth hormone s t a t u s  and r e l e a s e  t h a n  t o  GnRH o r  gonado- 
t r o p h i n s .  T h i s  may have i m p o r t a n t  i m p l i c a t i o n s  f o r  o u r  
u n d e r s t a n d i n g  and management o f  h y p o t h a l a m i c - p i t u i t a r y  d i s o r d e r s .  
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No c a u s e  is d e f i n e d  i n  t h e  m a j o r i t y  o f  c h i l d r e n  w i t h  hypo- 
p i t u i t a r i s m  and t h e y  a r e  l a b e l l e d  a s  ' i d i o p a t h i c ' .  F i v e  p a t i e n t s  
3 boys and 2 g i r l s ,  aged  from 2 t o  22 y e a r s ,  underwent h i g h  
r e s o l u t i o n  (GE9800) CT s c a n s  o f  t h e  hypotha lamic  and p i t u i t a r y  
r e g i o n s .  Four  had p a n - h y p o p i t u i t a r i s m ,  1 w i t h  d i a b e t e s  
i n s i p i d u s  and 1 had i s o l a t e d  GH d e f i c i e n c y .  Peak G H  r e s p o n s e s  
t o  hypoglycaemia ( I T T )  o r  g lucagon were less t h a n  5 mU/1 and 
a f t e r  b o l u s  GHRH (1-29)NHZ i n  3 p a t i e n t s ,  GH was 11.8,  11 .5  
and 10.2 mU/l, i n d i c a t i n g  hypotha lamic  G H R H  d e f i c i e n c y .  I n  1 
p a t i e n t  peak c o r t i s o l  d u r i n k -  ITT was 275 nmol / l  compared w i t h  
690 nmol / l  a f t e r  b o l u s  CRF 1-41 i n f u s i o n .  P r o l a c t i n  l e v e l s  
were e l e v a t e d  i n  a l l  s u b j e c t s  r a n g i n g  from 562 t o  1329 m U / 1  
(normal  v a l u e  l e s s  t h a n  360 rnU/1). I n  e a c h  c a s e  CT s c a n  
demons t ra ted  a d e f i n i t e  e n h a n c i n g  l e s i o n  i n  t h e  a n t e r i o r  
hypotha lamus ,  s i t u a t e d  i n  t h e  f l o o r  o f  t h e  t h i r d  v e n t r i c l e ,  
a d j a c e n t  t o  t h e  ch iasm o r  i n  t h e  r e g i o n  o f  t h e  t u b e r  c i n e r i u m .  
I n  4 p a t i e n t s  t h e  p i t u i t a r y  g l a n d  was s m a l l .  B i o p s i e s  were n o t  
per formed.  Repeat  s c a n  a f t e r  18 months i n  2 s u b j e c t s  showed no  
change.  Thus a p a r t  from h y p o p i t u i t a r i s m ,  t h e  l e s i o n s  produced 
no  symptoms. We s u g g e s t  t h a t  t h e s e  may be o f  a e t i o l o g i c a l  
s i g n i f i c a n c e ,  c o r r e l a t i n g  w i t h  e n d o c r i n e  e v i d e n c e  o f  hypotha l -  
amic d y s f u n c t i o n .  
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B a s a l  p l a s m a  GHRH l e v e l s  w e r e  d e t e r m i n e d  by R I A ,  a s  
p r e v i o u s l y  d e s c r i b e d ,  ( D o n n a d i e u ,  JCEM 6 0 : 1 1 3 2 ,  1 9 8 5 )  
a f t e r  a n  o v e r n i g h t  f a s t  i n  9 3  n o r m a l  b o y s  a n d  P7 n o r m a l  
g i r l s  a g e d  8 t o  18 y e a r s .  S i x t e e n  b o y s  w i t h  i d i o p a t h i c  
d e l a y e d  p u b e r t y  ( I D P )  w e r e  a l so  s t u d i e d .  P l a s m a  GI-IRH 
l e v e l s  i n c r e a s e d  a b o v e  p r e p u b e r t a l  v a l u e s  d u r i n g  the 
t e e n a g e  y e a r s .  A t  m i d - p u b e r t y  GHRH l e v e l s  i n  g i r l s  
( m e a n  + SEM) w e r e  1 5 9 . 1  + 2 8 . 5  p g / m l ,  5 f o l d  t h e  pre- 

p u b e r t a l  v a l u e s  ( 3 0 . 0  i 4 . 3 ) .  a n d  i n  b o y s  1 0 1 . 4  + 1 1 . 5  
p g / m l ,  2 f o l d  t h e  p r e p u b e r t a l  v a l u e s  ( 4 8  -1 * 5 . 2 )  . B a -  
s a l  GHRH l e v e l s  o f  boys w i t h  I D P  w e r e  s i g n i f i c a n t l y  
l o w e r  ( 2 0 . 5  f 5 . 2  p g / m l )  . I n  a d d i t i o n ,  b o y s  w i t h  I D P  
p r e s e n t e d  a f a i l u r e  of r e s p o n s e  o f  p l a s m a  GHRH a f t e r  
L-Dopa  s t i m u l a t i o n .  T h e  s h a r p  rise o f  p l a s m a  GHRH l e -  
v e l s  d u r i n g  p u b e r t y  i n  both sexes s u g g e s t s  a r o l e k r  
t h i s  p e p t i d e  i n  the  a d o l e s c e n t  g r o w t h  s p u r t .  T h e  l o w  
basal  GHRH l e v e l s  a n d  i t s  i m p a i r e d  release a f t e r  L- 
D o p a  s t i m u l a t i o n  i n  I D P  s u g g e s t  a possible h y p o t h a l a m i c  
d y s f u n c t i o n  i n  t h i s  s y n d r o m e .  
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hGH RESPONSE TO REPEATED GH-RH 1-44 ADMINISTRATION IN 
HYPOPITUITARY CHILDREN 

The a im o f  t h e  p r e s e n t  i n v e s t i g a t i o n  was t o  d e t e r m i n e  t h e  e f f e c -  
t i v e n e s s  o f  1 d a i l y  s . c .  i n j e c t i o n  f o r  5 c o n s e c u t i v e  days  o f  GH- 
RH 1-44 ( 1  mcg/Kg) on t h e  plasma hGH r e s p o n s e  t o  a n  i . v .  b o l u s  o f  
GH-RH 1-44 ( 1  mcg/Kg) i n  h y p o p i t u i t a r y  p a t i e n t s  who had a sub- 
normal r e s p o n s e  o f  plasma hGH t o  p r e v i o u s l y  performed t e s t s :  ITT, 
c l o n i d i n e ,  s l e e p .  The i . v .  GH-RH t e s t  was performed b e f o r e  ( I )  
and d a y  a f t e r  ( 1 1 )  t h e  l a s t  i.m. i n j e c t i o n .  

Eleven c h i l d r e n  ( 7  IGHD, 4 MPHD) were s t u d i e d .  According t o  
t h e  r e s u l t s  t h e  p a t i e n t s  were  sub-d iv ided  i n t o  3 groups :  

GR n C A BA Peak Plasma hGH ng/dl  p 
I .  GH-RH II.GH-RH 

I 4 (1Mt3F) 13.054.9 9.953.7 11.754.9 2 2 . 9 t 7 . 3  .05 
I 1  5 (4MtlF) 8.9+2.6 6 . 1 t 4 . 1  1 2 . 6 t 4 . 0  13 .2z5 .3  NS 

111 2 (2F)  7.5T3.3 5.OT3.1 2 . 5 a . 8  2 . 8 t 0 . 7  NS 
In  GR I 3 g i r l s  were i n  p u b e r t y  and t h e  peak r e s p o n s e  o f  hGH 

t o  o t h e r  t e s t s  was 5 .1 t1 .9 .  In  GR I 1  4 boys were p r e p u b e r t a l ,  had 
a l o w e r  peak o f  hGH in-other t e s t s  2 . 3 9 . 9 ,  whereas  i n  GR I 1 1  
t h e r e  was no r i s e  i n  any  t e s t .  T h i s  i n v e s t i g a t i o n  i n d i c a t e s  a )  
t h a t  r e p e a t e d  a d m i n i s t r a t i o n  o f  GH-RH even  i n  smal l  d o s e s  i s  use-  
f u l  i n  t h e  d i f f e r e n t i a t i o n  o f  p a t i e n t s  who may b e n e f i t  from 
pro longed  t h e r a p y ;  b )  t h a t  hGH r e s p o n s i v e n e s s  t o  GH-RH may b e  
i n f l u e n c e d  by s e x  hormones. 
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