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Fem ale  sex ho rm ones  p roduced  by  o v ar ian  feminizing (g ranulosa-cell  
a n d  theca-cell) tu m o u rs  of  m esenchym al origin can be d e m o n s t ra te d  in  the  
ex p e r im en ta l  an im al b y  biological m eans, chem ical m ethods, and  on th e  basis 
o f  th e ir  effect on the  h o s t  o rganism . This la s t  possibility is im p o r ta n t  insofar  
as th e  horm onal effect is s tud ied  in  the  v e ry  organism in which  th e  t u m o u r  
has  developed. Two m e th o d s  of th is  k ind  are know n, analysis o f  v ag in a l  sm ears ,  
a n d  th e  histological ex a m in a t io n  of th e  end o m etr iu m . E n d o m e tr ia l  b iopsy  is 
th e  more reliable of  these  tw o m ethods , an  in te rven tion  which beside  being  
a d iagnostic  aid is f re q u e n t ly  perform ed for th e rapeu tica l  purposes  as well. 
Fem in iz ing  tu m o u rs  give often  rise to  ab n o rm a l  uterine  bleeding w h ich  neces
s i ta te  cu re ttage . I t  f req u en t ly  happens  t h a t  th e  histological ana lys is  o f  the  
cu re t t in g s  furnishes th e  clue which leads to  th e  discovery of a h o rm o n e -p ro 
duc in g  tum o u r .

Led by such considera tions ,  we have  exam ined  the  e n d o m e tr iu m  o f  53 
p a t ie n ts  w ith  fem inizing m esenchym om a (Table I). As far as we could  observe , 
the  horm onal action  o f  feminizing m esenchym om as m ay  have  five  fo rm s of 
e n d o m e tr ia l  m an ifes ta t ion .

1. The so-called g landu lar-cys t ic  hyperp las ia  represents  th e  m o s t  m a rk e d  
m an ifes ta t ion .  It m ay  occur a t an y  age. The end o m etr iu m  is h y p e r t ro p h ic  and

Table I

D istribution  o f  endom etrial changes

G lan d u la r-cy s tic  h y p e r p la s ia ........................... 26
G la n d u la r  h y p e rp la sia  ......................................  7
E n d o m e tr ia l  a c tiv ity  .........................................  10
A tro p h ic  e n d o m e triu m  ....................................  3
A d e n o c a rc in o m a .....................................................  3
R egressive  h y p e rp la sia  ....................................  2
E n d o m e tr ia l  s e c re t io n .........................................  2

T o ta l 53 cases

* A p a r t  of th is w ork  was carried  o u t in  the  D e p a rtm e n t of O b ste tric s  an d  G ynaeco logy  
o f  th e  H u m b o ld t U n iv e rs ity , B erlin , G erm an y  an d  in  th e  D ep artm en t o f P a th o lo g y  o f the  
M edical U n iv ersity , Szeged, H u n g ary .
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F ig . 1. L. U ., 44 years o f age. U te r in e  bleeding fiv e  y e a rs  a f te r  th e  la s t m en s tru a tio n , p ro v o k ed  
by  fem in iz in g  m esenchym om a (granulosa-cell tu m o u r). T h e  g lan d s of th e  en d o m etriu m  co n ta in  

clear cells; th e y  a re  especia lly  a b u n d an t a t  th e  p o in t in d ica ted  b y  arrow

Fig. 2. I . T ., 58 years o f age. R egressive  en d o m etria l h y p e rp la s ia , associated  w ith  com bined  
fem in iz in g  m esenchym om a (g ran u lo sa-th eca-ce ll tu m o u r) . T h e  u te rin e  m ucosa is lined  b y  th in , 

a tro p h ic  e p ith e liu m . T he d ila ted  cy stic  g lan d s  a re  lin ed  sim ilarly
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Fig. 3. I. T ., 61 years of age. F em in izing  m esenchym om a (a n d ro b la s to m a ) show ing signs of 
lu te in iz a tio n  w hich provoked  b leed ings 16 years a f te r  th e  m en opause . S ec re to ry  en d o m etriu m , 

w ith  d ec id u al tran sfo rm a tio n  of s tro m a  cells

Fig. 4. 1. M., 60 years o f age. E n d o m e tria l ad en o carc inom a asso c ia ted  w ith  fem inizing m esen
chym om a (theca-cell tu m o u r). B esides g lands lined w ith  a single lay e r o f regu lar co lum nar 
ep ith e liu m , there  are  g lan d s lin ed  w ith  several layers o f cancero u s e p ith e liu m  d isp lay ing  signs

of p ap illary  an ap las ia
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th ic k ,  a p a t te rn  p a r t icu la r ly  s t r ik in g  in the  m enopause because  one expects  
to  f in d  a t ro p h y  at this period. T he  glands are cystic a n d  th e ir  ep ithe l ium  is 
h igh ,  N o v a k  [12] com pared th e m  to  Swiss cheese. There  are , as a consequence 
of  in c re a se d  oestrogenic in f luence ,  m a n y  clear cells in th e  ep ithe lium  (Fig. 1), 
e sp ec ia l ly  in sexually m a tu re  in d iv id u a ls  and a t  the  onset o f  the  m enopause , 
w h en  t h e  epithelium  is no t  y e t  to o  senile. Such clear cells seem to  be th e  result 
o f  d e g e n e ra t iv e  processes, a n d  th e i r  accum ulation  goes para lle l  w ith  th e  rise 
o f  th e  ocstrogens level [3, 7]. M itoses are f requent in th e  end o m e tr ia l  s trom a 
in cases o f  glandular-cystic  h y p e rp la s ia .  Such hyperp lasia  of the  en d o m e tr iu m  
h as  b e e n  observed in 26 of o u r  p a t ie n ts .  The age d is t r ib u t io n  was s im ilar  to  
t h a t  o f  t h e  women with fem in iz ing  m esenchym om as. T he  m ucosa  som etim es 
c o n ta in s  polypous s truc tu res ,  a n d  vessels with th ick  walls are found in the 
e n d o m e t r iu m  in such cases. A ga in , i t  sometimes happens  t h a t  cystic  h y p e r 
p las ia  is p resen t,  the  e n d o m e tr iu m  is th ick  the  n u m b e r  of  glands h igh , b u t  
cys t ic  d i la ta t io n s  are absen t .  O u r  m a te r ia l  contained 7 cases corresponding  
to  th is  descrip tion .

2. A c t iv i ty  of the  e n d o m e tr iu m  in th e  m enopausal w o m an  p o in ts  to  a 
m o d e ra te  horm onal action of  fem in iz ing  m esenchym om as. The m ucosa is not 
a t ro p h ic  b u t  presents the  n o rm a l  p a t t e r n  of sexual m a tu r i ty  or is even  th icke r .  
T h e  g la n d s ,  too, are such as b e f i t  th e  age of sexual m a tu r i ty ,  th e ir  lum en  is. 
n o t  n a r ro w ,  anil their  ep ith e l iu m  is high. The n um ber  of clear cells increases  
w i th  t h e  app roach  of the  m enopause .  W e have  observed 10 cases of th is  so-called 
“ a c t iv e ”  endom etrium .

3. A n atrophic  e n d o m e tr iu m  m eans  a weak h o rm ona l effect or even the  
to ta l  ab sen ce  of hormones. T h e re  are  tw o  varieties. In  the  f i rs t  th e  e n d o m e tr iu m  
is th ic k ,  th e  glands are still n u m e ro u s ,  and m ay  even be cystic , b u t  th e y  are 
lined b y  a low inactive co lu m n ar  ep ithe lium . These sy m p to m s  p o in t  to  a regres
sion so t h a t  the  term  regressive h y perp las ia  has been coined to den o te  the 
p a t t e r n  o f  which we have o b se rv ed  2 cases. In  second th e  e n d o m e tr iu m  is th in ,  
g lands  a re  scarce, the ir  lum en  is n a r ro w  an d  their  ep ithe l ium  low. N o, or only 
few, c lear  cells are seen. Our m a te r ia l  co n ta in ed  3 cases of  a t ro p h ic  end o m etr iu m .

E n d o m e tr ia l  types of t h e  f i r s t  tw o categories are, as a rule, associa ted  
w i th  b leed ings.  These m ay  be  p ro t ra c te d ,  especially in  cases of  g landu la r  
cys t ic  hyperp las ia .  The h y p e rp la s t ic  m ucosa undergoes necrosis an d  is g ra 
d u a l ly  c a s t  off am idst the  d isch a rg e  of  coagulated  blood. On th e  o th e r  h a n d ,  
som e fem in iz ing  m esenchym om as a re  associated w ith  am en o rrh o ea  in  spite  
o f  e n d o m e tr ia l  hyperplasia  (h yperoes trogen ic  am enorrhoea).  It is w o r th y  of 
n o te  t h a t  irregular  bleeding m a y  occur even if the  en d o m e tr iu m  is a troph ic ,  
a p h e n o m e n o n  difficult to  exp la in .  I t  was in two of our th ree  cases o f  endo
m e tr ia l  a t r o p h y  th a t  irregu la r  b leed ings were observed.

T h e  above m entioned e n d o m e tr ia l  changes are c o n s ta n t  as fa r  as none 
of th e  th r e e  conditions is d i s tu rb e d  b v  cyclic changes. This  u n in te r ru p te d
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oestrogenic  effect m ay  be th e  ve ry  reason w hy feminizing m esen ch y m o m as  
a re  re la tive ly  f requen tly  associa ted  w ith  endom etr ia l  adenocarc inom a.

4. Fem iniz ing  m esenchym om as  m ay  exceptionally  be a cco m p an ied  by  
sec re to ry  changes of th e  e n d o m e tr iu m , th e  decidual t ra n s fo rm a t io n  of  th e  
e n d o m e tr ia l  s t ro m a  (Fig. 3). O ur m a te r ia l  included 2 such cases. The p h e n o m 
enon  in question  was p a r t icu la r ly  su rp ris ing  in the  case of a 61-year old 
p a t ie n t .  The un u su a l  en dom etr ia l  p ic tu re  was due to  th e  fact t h a t  th e  t u m o u r  
h a d  becom e lu te in ized  an d  was p roduc ing  progesterone. E n d o m e tr ia l  secre
tion  in th e  o the r  case occurred just p rior  to  the  onset of th e  m en o p au se ,  in 
connec tion  w ith  a cherry-sized fem iniz ing  m esenchym om a. T h e  a m o u n t  of  
oestrogen  p roduced  by  th is  tu m o u r  was obviously  no t enough to  inh ib i t  o v u 
la t ion  and  the  sub seq u en t  dev e lo p m en t  of the  secretory  stage.

5. 'X bile all endom etr ia l  d isorders m en tioned  so far are ben ign , fem inizing 
m esenchym om as  m ay  also be associated  w ith  endom etria l  adenocarc inom a . 
O u r  m a te r ia l  com prised 3 such cases. Theca  cells were p re d o m in a n t  in all o f  
th e m . The en d o m e tr iu m  in one o f  th e  cases showed g landu lar-cys t ic  h y p e r 
p lasia  and  adenocarc inom a (Fig. 4). The cancer m ust have  deve loped  Írom 
th e  hyperp las t ic  su b s tra te .  All th e  th ree  pa t ien ts  were in the  m en o p au se ,  tw o  
Avere 57, the  th i rd  60, years  o f  age.

Discussion

S ch rö de r  [14] was th e  f irs t  to  observe endom etr ia l  h y p e rp la s ia  asso
c ia ted  w ith  feminizing m esen ch y m o m a (granulosa-cell tu m o u r) ,  S zat h m a r y  
[16] in 1933 considered i t  th e  m os t  cha rac te r is t ic  phenom enon  in connec tion  
w ith  granulosa-cell tum ours .

Likewise S ch rö de r  [15] was th e  f irs t  to  rep o r t  on a fem in iz ing  m esen
ch y m o m a  accom panied  by  an  e n d o m e tr ia l  change which po in ted  to  m a lig n an cy  
or was ac tua lly  an incipient adenocarc inom a , a diagnosis confirm ed  by  Me y e r . 
T here  was g landu lar  hyp e rp la s ia  in th e  o the r  par ts  of th e  e n d o m e tr iu m . 
S za t h m a r y  [16] observed a s im ilar  case.

The possibility of an aetio logical re la tionsh ip  be tw een  g ranulosa-cell  
t u m o u r  and  endom etr ia l  carc inom a was raised by  D o ck erty  and  MacCarty  [2]. 
F ro m  th e  l i te ra tu re  published be tw een  1920 and  1949, I ngram  an d  N o v a k  [6] 
collected 50 cases in which fem inizing m esenchym om a h ad  associa ted  to g e th e r  
w i th  endom etr ia l  adenocarc inom a. To these, th e v  added  4 cases of  th e i r  own. 
G r e e n e  [4] th en  found fu r th e r  67 cases in th e  l i te ra tu re  b e tw een  1949 and  
1957. I t  is clear from these  d a ta  t h a t  endom etr ia l  adenocarc inom a  is m ore 
f req u en t ly  associated w ith  theca-cell  th a n  granulosa-cell tu m o u rs ,  a fac t  which 
is w o r th y  of no te  if  we re m e m b e r  t h a t  thecom as occur cons ide rab ly  less fre 
q u e n t ly  th a n  granulosa-cell tu m o u rs .  F or  ins tance , am ong the  f i rs t  500 cases
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reco rd ed  in  the  A m erican  “ O varian  T u m o r  R e g is t ry ”  the re  were 6 cases of 
th e c o m a  an d  67 cases o f  granulosa-cell tu m o u r ;  again , 289 cases of feminizing 
m esen ch y m o m a  h a d  b een  diagnosed up  to  G r e e n e ’s su rvey  in 1957. Among 
th ese ,  granulosa-cells w ere  p redom inan t  in  179 tu m o u rs ,  theca-cells in 76, 
w hile  33 were m ixed  grow 'th and one was a lu teo m a .  Theca-cells seem to  be 
m ore  closely associa ted  w i th  endom etria l  ad en o ca rc in o m a  th a n  granulosa- 
cells. I t  is possible t h a t  th eco m as  are more carc inogenic , p resum ab ly  because 
th e y  p roduce  more oes trogen .  This a ssum ption  seems to  be borne ou t by  cases 
in  w hich  theca-cell tu m o u r s  are associated w i th  b o th  endom etr ia l  an d  breas t 
c an ce r  [5, 13, etc.).

T h e  relations b e tw e e n  feminizing m esen ch y m o m as  and  endom etr ia l  
m alignanc ies  is still a b a t t le g ro u n d  of con trovers ies .  N either  B á r s o n y  [1] 
n o r  VÁCZY [17] reg a rd  oestrogens as d irec t ly  carcinogenic. U n in te r ru p te d  
p ro d u c t io n  of oestrogens m a y ,  according to  B á r s o n y , render  th e  existing 
t e n d e n c y  of prolifera tion  irreversib le  and  becom e th u s  responsible for tum o ro u s  
g row ths .  According to  W a a r d  [18], no t  only  th e  presence  of oestrogens bu t  
also th e  absence of p ro g es te ro n e  is charac ter is t ic  o f  all these  com bined tu m o u rs .

Like feminizing m esenchym om as,  d rugs in t ro d u c e d  to  th e  organism  m ay 
also p roduce  oestrogenic effect und is tu rbed  b y  cyclic changes. T h a t  the ir  
a d m in is t r a t io n  over sev e ra l  years m ay  lead to  e n d o m e tr ia l  adenocarcinom a 
has  been  repea ted ly  o b se rv ed  [8, 9 11, etc.).

E n d o m etr ia l  aden o carc in o m a , associated  w i th  feminizing m esenchy
m o m a ,  is ac tually  a sp o n ta n e o u s  biological e x p e r im e n t  ta k in g  place in the 
h u m a n  organism, a p rocess  which points  to  th e  carcinogenic influence of 
oes trogens  — a t  least in  th e  endom etr ium  an d ,  som etim es, in the  breas t.  Can
cerous grow ths deve lop ing  a f te r  the  chronic a d m in is t r a t io n  of oestrogens seem 
to  s u p p o r t  this theory .

T he  fact t h a t  ad en o ca rc in o m a  is more f re q u e n t ly  associated w ith  th e c a 
cell tu m o u rs  is p re su m ab le  d ue  to t h a t  th e y  growr slowly, tak e  a long tim e  to  
reach  palpab le  size, r e m a in  therefore  concealed  for a long tim e and  do not 
e x e r t  p ressure  on th e i r  su rround ings.  T hey  of ten  rem a in  la ten t  for several 
y e a rs  d u r ing  which oes trogens  are c o n s ta n t ly  p ro d u ced ;  in th e  case of an 
ex is t ing  predisposition  an d  possibly o the r  fac to rs ,  th e y  m ay  th en  induce  the  
fo rm a t io n  of a neop lasm . Granulosa-cell tu m o u rs  grow more rap id ly ,  give 
soon rise to  endocrine a n d  abdom ina l  com pla in ts ,  a n d  are then  soon rem oved  
so t h a t  th e y  canno t a c t  long  lasting effect u p o n  th e  en dom etr ium . A no the r  
e x p la n a t io n  would be t h a t  feminizing m esen ch y m o m as  in which theca-cells 
a re  p re d o m in a n t  (or co m b in ed  theca-cell and  granulosa-cell  tum ours)  develop, 
as a ru le ,  in or after  th e  m enopause ,  i.e. a t  a t im e  w h en  th e  organism (and  the  
e n d o m e tr iu m  in p a r t icu la r )  is more susceptib le  or a p t  to  form ing m alig n an t  
g row ths .
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Summary

Ovarian  fem in izing  m esen ch y m o m as  m ay  be acco m p an ied  by  five form s of endometria l  
change :  1) g landu la r  h y perp las ia ;  2) horm onal  a c t iv i ty  a f te r  the m enopause ;  3) endom etria l  
a t ro p h y ;  4) e n d o m e tr ia l  secre t ion;  5) adenocarc inom a.  G landu la r  hyperp las ia  occurred with 
the  grea tes t  f requency  in  the  m ate r ia l  on which the  p re sen t  s tu d y  has been based. E n d o 
m etr ia l  cancer is, of  course,  of th e  g rea tes t  significance for the  pa t ien ts .
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D IE  F E  M T N ISI E  R E  N D E  N M E S E N C H Y M O M E  D E R  E IE R S T Ö C K E  
U N D  D I E  G E B Ä R M U T T E R S C H L E IM H A U T

A. JA K O B O V ITS

Die fem in is ie renden  Mesenchymoine der E ie rs tö ck e  können  mit 5 versch iedenen  Ver
ä nderungen  des E n d o m e t r iu m s  einhergehen und zwar m it  1. g landu lä re r  H yperp las ie ,  2. hor
m o n ak t iv em  E n d o m e t r iu m  n a c h  dem geschlechtsreifen Alter ,  3. a t roph ischem ,  4. sekreto r i
schem  E n d o m e t r iu m ,  u n d  5. A denokarz inom . Im b esp rochenen  K r a n k e n g u t  w ar  die g lan d u 
läre H yperp las ie  die am  h ä u f ig s ten  beobach te te  E n d o m e t r iu m v e rä n d e ru n g .  Hinsichtl ich  des 
weite ren  Schicksals der  K ra n k e n  h a t  aber der G e b ä rm u t te r sc h le im h au tk reb s  die größte  
Bedeutung .

Ф Е М И Н И З И Р У Ю Щ И Е  М Е З Е Н Х И М О В Ы  Я И Ч Н И К О В  И С Л И З И С Т А Я  О Б О Л О Ч К А
МАТКИ

А. Я К О Б О В И Ч

Феминизирующие мезенхимсмы яичников могут сочетаться с 5 различными изме
нениями в эндометрии: 1. железистой гиперплазией, 2. гормональной актиьностыо эндо
метрия после половой зрелости, 3. атрофическим, 4. секреторным эндометрием и 5. адено
карциномами. В материале автора, наиболее частой картиной со стороны эндометрия была 
железистая гиперплазия. Однако, для дальнейшей судьбы больных наибольшее значение 
имеет рак слизистой оболочки матки.

I)r. Antal J a k o b o v i t s , Szeged, József  A tt i la  sû t .  91. H u n g a ry

2 Acta Morphologica X I1/2.
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