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Fermles  w i t h  PJS (mu&taneous p i g m e n t a t i o n  a n d  i n t e s t i n a l  

p o l y p o s i s )  have  an i n c r e a s e d  r i s k  of o v a r i a n  tmrs, w i t h  5% 
d e v e l o p i n g  a p a t h o l o g i c a l l y  distinct neoplasm d e s c r i b e d  as a sex 
c u r d  tmr w i t h  a n n u l a r  t u b u l e s .  W e  e v a l u a t e d  a  6 y r  o l d  mle 
w i t h  PJS f o r  b i l a t e r a l  g y n e m s t i a .  T e s t e s  b t h  ~ a s u r e d  3 ml 
a n d  were  normal  t o  p a l p a t i o n .  Al though two in i t i a l  estradiol 
levels were  less t h a n  1 0  pg/ml, a s u b s e q u e n t  v a l u e  was r o d e r a t e l y  
e l e v a t e d  a t  24 &ml. T4, FSH, LH, T, p r o l a c t i n  a n d  DHFS w e r e  a l l  
w i t h i n  t h e  n o m l  r a n g e  for his a g e .  Bone a g e  was s l i g h t l y  
advanced  a t  8.2 y r .  AMominal a n d  p e l v i c  u l t r a s o u n d ,  i n c l u d i n g  
both a d r e n a l s ,  was normal.  Ul t rasonography o f  the testes, 
however, d m n s t r a t e d  m u l t i p l e  e c h o g e n i c  areas in both testes. 
Open b i o p s y  r e v e a l e d  m u l t i p l e  minute foci o f  l a r g e - c e l l ,  
c a l c i f . i n g  S e r t o l i  cell tmrs. S i n c e  the l e s i o n s  d i d  n o t  a p p e a r  
to  b e  l a l i q n a n t  by  h i s t o l o g y ,  a n d  w e r e  b i l a t e r a l ,  t h e  t e s t e s  were  
n o t  r e m v e d .  Subsequent ly ,  t h e r e  h a s  been  n o  p r o g r e s s i o n  o f  t h e  
g y n e c o n a s t i a ,  a n d  serum e s t r a d i o l  h a s  r e m i n e d  < 2 0  pg/ml. 
Al though similar twors have  been  r e p o r t e d  in two other 
p r e p u b e r t a l  males  w i t h  PJS, this c a s e  is u n i q u e  i n  that the 
tmrs =re 1 )  b i l a t e r a l  a n d  m l t i f o c a l ,  2 )  n o n p a l p a b l e ,  a n d  3 )  
d e t e c t e d  by  u l t r a s o u n d .  Taken t o g e t h e r ,  these r e p o r t s  s t r o n g l y  
s u g g e s t  t h a t  wiles, a s  wll  a s  f e m a l e s ,  w i t h  PJS are a t  r i s k  f o r  
g o n a d a l  tmrs  a n d ,  a s  s u c h ,  a l l  p a t i e n t s  w i t h  PJS s h o u l d  b e  
closely f o l l o w e d  f o r  t h e  p o t e n t i a l  d e v e l o p m t  o f  q o n a d a l  tmrs. 
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The e v a l u a t i o n  of a n o r c h i a  o r  d iminished  t e s t i c u l a r  r e s e r v e  
u s u a l l y  i n v o l v e s  hCG t e s t i n u .  We a u e s t i o n e d  whether such a  
s t u d y  i s  u s e f u l  i n  t h e  presence  of the  p u b e r t a l  ponadot ropin  
r i s e  s i n c e  endoqenously e l e v a t e d  LH (and  FSH) may provide  an 
a d e u u a t e  s t i m u l a t i o n  t e s t .  Consequent ly ,  w s e r i a l l y  measured 
u r i n a r y  qonadot ropin  and serum t e s t o s t e r o n e  ( T )  i n  9 a n o r c h i c  
boys ,  anes  10-17, and 8 i n d i v i d u a l s ,  apes  9-18, w i t h  dimin- 
i s h e d  t e s t i c u l a r  f u n c t i o n .  Nine of t h e s e  p a t i e n t s  a l s o  re -  
c e i v e d  hCG s t i m u l a t i o n  t e s t s .  Twenty normal boys,  aoes  10-17, 
and 34 a d u l t  m n  f u r n i s h e d  u r i n e  sarrples f o r  comparative pur- 
p o s e s .  Ry aoe 12 t h e  a n o r c h i c  hoys e x c r e t e d  a d u l t  amounts of 
LH 0 5 0 0  mIlJ/hr) i n  t h e  presence  of low serum T ( < 3 3  n s / d l ) ;  
hCG s t i m u l a t i o n  t e s t s  i n  4  of  these  i n d i v i d u a l s  revealeA no 
i n c r e m e n t s  i n  T. The LH increments  i n  p t i e n t s  with dimin- 
i s h e d  ponac'al r e s e r v e  were s i m i l a r  t o  those  found i n  the  
a n o r c h i c  boys; T  v a l u e s ,  however, ranoed from 90-640 n? /d l  
w i t h  post-hCG increments  of 107-1200 no/d l .  An e a r l y  FSH r i s e  
s e r v e d  t o  s e p a r a t e  p a t i e n t s  with decreased  t e s t i c u l a r  f u n c t i o n  
from normals s i n c e  FSH a t t a i n e d  a d u l t  l e v e l s  ( > Z O O  mIU/hr) by 
acre 11 and c a s t r a t e  l e v e l s  (>1700 mItI/hr) by aae 13.  I n  con- 
c l u s i o n ,  u r i n a r y  qonadot ropin  and serum T measurements can k 
used  t o  d e f i n e  the  oonadal  s t a t u s  of boys by aae 12;  hCG t e s t -  
i n s  is not r e q u i r e d  i n  t h e  e a r l y  p u b e r t a l  per iod  t o  d i s t i n -  
g u i s h  a n o r c h i a  from d i ~ i n l s h e d  t e s t i c u l a r  r e s e r v e .  
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The o b s e r v a t i o n  t h a t  o r a l  t e s t o s t e r o n e  (T) administration 
r a i s e s  h a i r  z i n c  (Zn) l e v e l s  i n  c h i l d r e n  w i t h  c o n s t i t u t i o n a l  
growth d e l a y  has  l e d  us t o  s t u d y  t h e  h a i r ,  serum, and u r i n e  Zn 
c o n c e n t r a t i o n s  b e f o r e  and a f t e r  t h e  i n t r a m u s c u l a r  a d m i n i s t r a t i o n  
of T  e n a n t h a t e  (300 ma/month) i n  7 male c h i l d r e n  (15-18y) w i t h  
Kallmann Syndrome (KS) ( T a b l e ) .  

Before T  A f t e r  T  P Value 
(; I SD) (?  + SD) 

Hai r  Zn(ug/g) 119.9 + 15.4  183.3 + 11.6 < 0 . 0 0 1  
Urine Zn(ug/g C r e a t )  1000.6 t 355.4 423.3 t 152.3 <0.001 
Serum Zn(ugld1) 94.9 i 12.9 113.8 t 10.1 c 0 . 0 2  

We have shown t h a t  growth hormone (GH) a d m i n i s t r a t i o n  t o  
h y p o p i t u i t a r y  c h i l d r e n  r e s u l t e d  i n  s i g n i f i c a n t  r e d u c t i o n  i n  
u r i n a r y  Zn e x c r e t i o n  and i n c r e a s e  i n  h a i r  Zn l e v e l s .  Now we 
have found t h a t  male a d o l e s c e n t s  w i t h  KS a r e  a l s o  Zn d e f i c i e n t  
and t h a t  T  a d m i n i s t r a t i o n  r e s u l t e d  i n  a  remarkable r e d u c t i o n  i n  
t h e  u r i n a r y  e x c r e t i o n  of Zn and s i g n i f i c a n t  i n c r e a s e  i n  t h e i r  
h a i r  and serum Zn l e v e l s .  These o b s e r v a t i o n s  s u p p o r t  t h e  con- 
c e p t  t h a t  a n a b o l i c  hormones l i k e  GH and T p l a y  an  impor tan t  r o l e  
i n  Zn metabolism. 
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F e t a l  m a s c u l i n i z a t i o n  of m a t e r n a l  o v a r i a n  o r i g i n  i s  u s u a l l y  

caused  by androgen s e c r e t i n g  tumors.  The c a s e  of  a  s e v e r e l y  
m a s c u l i n i z e d  female  i n f a n t  d e s c r i b e d  h e r e  i s  b e l i e v e d  t o  have  
been  caused  by t r a n s p l a c e n t a l  t r a n s f e r  of m a t e r n a l  t e s t o s t e r o n e  
probably  s e c r e t e d  by p o l y c y s t i c  o v a r i e s .  O v u l a t i o n  was induced  
by Clomid. H i r s u t i s m  and c y s t i c  a c n e  d e v e l o ~ e d  d u r i n g  pregnancy. 
Baby was d e l i v e r e d  a t  te rm by C-sec t ion .  P o l y c y s t i c  o v a r i e s  
were observed  a t  o p e r a t i o n .  Other  t h a n  ambiguous s x t e r n a l  g e n i t -  
a l i a  t h e  i n f a n t  was h e a l t h y .  Scrotum was s m a l l  b u t  w e l l  formed. 
P h a l l u s  measured 20 m w i t h  a  s m a l l  opening  a t  t h e  b a s e .  No 
gonads xiere p a l p a b l e .  Genitogram showed a  u r e t h r a l  t r a c t  w i t h  
no e v i d e n c e  of a  v a g i n a .  Karyotype showed a  normal (46 XX) 
chromosomes. Cord t e s t o s t e r o n e  was 1232 n g l d l .  Cord and p o s t -  
n a t a l  serum 17d-OH p r o g e s t e r o n e  and u r i n a r y  1 7  KS, 17  KGS were 
a l l  normal.  M a t e r n a l  t e s t o s t e r o n e  a t  9 days  pos t -par tum was 468 
n g l d l  and d e c l i n e d  t o  82 n g l d l  a t  1 8  days .  F r e e  t e s t o s t e r o n e  
remained e l e v a t e d .  2000 HCG x 3  days  d i d  n o t  i n c r e a s e  t e s t o s t e r -  
one .  P r e d n i s o n e  f a i l e d  t o  modify t o t a l  and f r e e  t e s t o s t e r o n e .  
However, c y c l i c  e s t r o g e n  and p r o g e s t e r o n e  lowered t o t a l  and f r e e  
t e s t o s t e r o n e  t o  10 n g l d l  and 1 . 6  pg/ml r e s p e c t i v e l y .  At l a p a r -  
otomy t h e  i n f a n t  had normal o v a r i e s ,  f a l l o p i a n  t u b e s  and u t e r u s ,  
b u t  no v a g i n a l  s t r u c t u r e  could  b e  i d e n t i f i e d .  

The ext reme m a s c u l i n i z a t i o n  i n  t h i s  i n f a n t  is  probably  caused  
by t r a n s p l a c e n t a l  t r a n s f e r  of t e s t o s t e r o n e  produced by polycys-  
t i c  o v a r i e s  under i n t e n s e  HCG s t i m u l a t i o n .  
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The m e n s t r u a l  c y c l e  is c o n t r o l l e d  by  t h e  c e n t r a l  n e r v o u s  s y s t e r ~  
and  a l t e r a t i o n s  i n  its f u n c t i o n  may be a r e f l e c t i o n  o f  n e u r o l q -  
i c a l  d i s e a s e .  Although l o n g s t a n d i n g  i n c r e a s e d  i n t r a c r a n i a l  pre- 
ssure (ICP) may p r o d u c e  s u b t l e  b u t  i m p o r t a n t  changes  s u c h  as 
l e a r n i n g  d i s a b i l i t i e s ,  t h e r e  may be few c l u e s  t o  i d e n t i f y  increa- -  
s e d  ICP as t h e  cause. \Ye have  r e c e n t l y  s e e n  two p a t i e n t s  w i t h  
l o n g s t a n d i n g  l e a r n i n g  d i s a b i l i t i e s  i n  whcm amenorrhea p r o v i d e d  
t h e  impetus  f o r  CT s c a n n i n g .  One p a t i e n t  p r e s e n t e d  a t  20 y e a r s  
o f  a g e  and  h a d  an i n i t i a l  p r o l a c t i n  o f  42. She  h a d  a  3 r d  vent r i - .  
cle c y s t  c a u s i n g  o b s t r u c t i v e  h y d r o c e p h a l u s .  The s e c o n d  p a t i e n t  
p r e s e n t e d  at 17 y e a r s  o f  age w i t h  m n o r r h e a  and  s e v e r e  headache; .  
P r o l a c t i n  was 29.5 ng/ml. Hydrocephalus  due  t o  a 4 t h  v e n t r i c l e  
ependymcma was found on CT. Spontaneous  menses o c c u r r e d  i n  t h e  
s e c o n d  p a t i e n t  a f t e r  p l a c e m n t  o f  a s h u n t .  Her p r o l a c t i n  level 
g r a d u a l l y  f e l l  to  normal b u t  menses r e s ~ u n e d  b e f o r e  t h e  p r o l a c t i n  
f a l l .  T h e f i r s t  p a t i e n t  i n i t i a l l y  r e q u i r e d  rnedroxyprogesterone 
a c e t a t e  p o s t o p e r a t i v e l y  b u t  resumed spontaneous  menses \\hen s h e  
was p l a c e d  on s p i r o n o l a c t o n e  f o r  h e r  h i r s u i t i s m .  CONCL€JSI@Ns: 

1) Amenorrhea may b e  an  i m p o r t a n t  c l u e  t n  t h e  n r e s e n c e  of inc-  - - - - . . - L ~ - -  - 

r e a s e d  i n t r a c r a n i a l  and  i n t r a c r a n i a l  n e o p l a s i a ,  2 )  Hype- 
t h a l a m i c  cwrlsression r a t h e r  t h a n  h y p e r n r o l a c t . i n m i a  a o o e a r s  t o  -L-- ~ ~ . . 
b e  t h e  mech&i.m o f  m n o r r h e a  i n  our c a s e s .  
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