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Teilum [25] was the first to call attention to morphologically congruent
tumours occurring in the testis and the ovary. Homologous tumours mostly
produce hormones and are functionally similar, a phenomenon presumably
due to the common origin of testis and ovary. The gonad is undifferentiated
up to the sixth week of intrauterine life.

Feminizing tumours usually contain two elements; while they show the
structure of mesenchymomas (granulosa- and theca-cell tumours), they also
exhibit androblastomatous structure. The present study has been undertaken
to ascertain the incidence of androblastomatous elements in our material,
and to elucidate possible interconnections between the microscopic and the
clinical picture. Let us first briefly survey the literature on this subject.

The term “granulosa-cell tumour” was first applied by w era+ [26] in
1914, and it was Loffler and Priesel [11] who, in 1932, assigned a separate
category for theca-cell tumours. Following the suggestion of Fischel [6]
that both types of tumour derive from the ovarian mesenchyme, Novak [27]
applied the collective term “feminizing mesenchymoma”. This theory regard-
ing the common origin of the tumours under review has been accepted by most
authors. The common origin is supported by the identity of the clinical symp-
toms, by the fact that both types of cells produce the same hormones, and
that often both types can be found in one and the same tumour.

By producing oestrogen, feminizing mesenchymomas induce sexual
precocity in children (pseudopubertas isosexualis praecox); in sexually mature
subjects and in those in the menopause, they give mostly rise to haemorrhagic
disorders.

It occasionally occurs that part of the feminizing mesenchymoma is
luteinized, so that progesterone is produced which may provoke endometrial
secretion and even decidual transformation. It is of some interest that Pali [16]
observed defeminization in a subject with a partly luteinized thecoma. Other
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authors [3, 12, 21, etc.) reported on hirsutism or virilism in association with
feminizing mesenchymomas. These phenomena indicate a change of progeste-
rone into androgen. It must be remembered in this respect that progesterone
(hydroxyprogesterone) is known as the precursor of androgenic sub-
stances [8, 23].

The universally accepted term “androblastoma”, first applied by
Teitum [25], is used for ovarian tumours which have a structure like mature
testes without spermatogenesis, sex cords or testicular tumours. Pick [17]
was the first to describe a tumour of this nature. It caused metrorrhage in his
case. Later, Meyer [13] studied such tumours and found that they induced
masculinization in many instances. Androblastomas belong to three structural
types; there are tubular androblastomas, sarcomatoid androblastomas of a
connective-tissue character, and, as a third category, there are transitional
forms. A blending of the different types is frequent. Tumours of a predomi-
nantly tubular character induce, according to Miller [14], masculinization
in one third of the cases.

On gross inspection there is no difference between androblastomas and
feminizing mesenchymomas.

It was in human testes that Teitum [25] and in the testis of dogs that
Huggins and Moulder [7] encountered feminizing tumours of a similar
structure. Observations of this kind led Teitum to the conclusion that in the
testis tumours may develop which have the same structure and functions as
ovarian tumours. The production of oestrogen by androblastomas is attributed
to the Sertoli cells; these or morphologically similar cells have been observed
in ovarian androblastomas as well.

There exists a diffuse type of androblastoma, the hiluscell tumour. This
originates from those large round or angular cells which occur in the hilus of
the ovary under physiological conditions and resemble the interstitial or
Leydig cells of the testis.

Most hilus-cell tumours, like the rest of virilizing tumours, induce first
defeminization, then masculinization. Although they produce androgens,
a number of authors [2, 5, 19, etc.] reported on feminization caused by such
tumours. Since itisrather improbable that the same kind of cell should produce
androgen in one and oestrogen in another case, the possibility of androgens
changing into oestrogens [22, 24] has to be considered, a theory supported
by the chemical affinity of these products.

The present report is based upon a study of 71 patients suffering from
feminizing mesenchymoma and 4 patients with androblastoma.

The size of the tumours varied in our material from a diameter of a few
mm to twice the size of ahuman head. The highest number of operated patients,
i. e. 22 cases, were in the age group of 51 to 60 years; the next highest inci-
dence of feminizing mesenchymoma was in the next (61— 70) and the preceding
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(41—50) age groups. The youngest patient was 3 12, the oldest 81, years of
age (Tahié 1).

Different forms of uterine bleeding constituted the complaints in two
thirds of the cases; they were frequently associated with other complaints such
as pain, tenderness, palpable tumour, etc.

Table 1
Age distribution
(Number of tumours containing androblastomatous elements is shown in brackets)

Age 0-10 11-20 21-30 31-40 j 41-50 51-60 61-70 71-80 81-90 Total

1 - 3 8 11 22 19 6 | 71
(1) (2) (1) (4) (5) (7) (1) (D (22)

Number of cases

Various types of feminizing mesenchymoma were represented in our
material (Table 2). Granulosa-cell tumours of the diffuse type were encoun-
tered in 37 cases, but these tumours contained, in most instances, parts with
a different pattern. Parts with a theca-cell structure were found in 33 tumours,
in 20 cases these were dominating the picture. Folliculoid structure, the other-
wise most typical form, was fourth in the order of frequency. Table 2 presents
the frequency of the observed types.

Table 2

Type distribution

Diffuse granulosa-cell ... 37
Theca-cell .iininne . 33
Androblastomatous 22
Folliculoid ... 18
Cylindromatous 11
Trabecular..... .10
Moiré-like ..o . 9
Pseudoadenoma-like " 7
LULEINIZEA e 3

Two of the tumours of definitely androblastomatous structure were of
the tubular and two of the diffuse type (hilus-cell tumours). Three of these
tumours induced feminization while two gave rise to bleedings during meno-
pause (Figs. 1, 2) and the third induced hyperoestrogénie amenorrhoea inter-
rupted by bleedings at intervals of 4 to 6 months (Fig. 3). The fourth andro-
blastoma provoked virilism.

It was in 22 cases that androblastomatous parts were encountered in
feminizing mesenchymomas; these parts imitated the structure of developing
or adult testes or testicular tumours (Fig.4). The incidence of androblastoma-

1*
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Fig. 1. D. C., 57 years of age. Feminizing mesenchymoma of predominantly tubular structure
ewhich induced irregular bleeding during menopause. The tubules are lined by a single layer
of columnar epithelium

Fig. 2. J. A., 64 years of age. Feminizing hilus-cell tumour which induced bleeding and endo-

metrial hyperplasia in the 14th year of menopause. The cytoplasm of the tumour cells is large,

pale and foamy; they resemble the hilus-cells of healthy ovaries (or Leydig’s interstitial cells

of the testis). Septa consisting of connective-tissue cells are visible in the parenchyma of the
tumour
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Fig. 3. J. S., 26 years of age. Feminizing androblastoma which induced hyperoestrogenic
amenorrhoea and uterine hypertrophy. The polyhedral or elongated cylindrical parenchyma
cells form irregular tubules. Some of the tubules contain eosinophil secretion

Fig. 4. 1.T., 52 years of age. Feminizing androblastoma and/or mesenchymoma. The wall

of the tubules consists of a layer of cylindrical cells. Some of the tubules have no lumen; the

cells of the parenchyma are slightly spindle-shaped; a trabecular structure, suggestive of that
seen in the germinal primordium, has developed. Note sporadic islets of granulosa cells
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tous structures was more or less the same in our earlier animal experiments [4].
It was then possible to produce 30 feminizing tumours by transplanting the
ovary of castrated rats into the spleen. Twelve of these tumours contained
parts of androblastomatous structure.

Parts of this kind may be glandular with a tubular structure or, else
he morphological picture may resemble the ductules of a developing testis
and testis without spermatogenesis. Another type consists of columns of con-
nective-tissue-like cells resembling the structure of primitive sex cords. There
occur also epitheloid cells arranged in two rows which sometimes look as if
they belonged to tubules sectioned parallel to their longitudinal axis. Again,
we found in certain instances distorted canals, epithelial rolls or small bundles
composed of elongated cells of a connective-tissue character.

On the other hand, these same human and animal tumours were charac-
terized by the typical structure of feminizing mesenchymomas and they were
found to be in no way different from them. Their size, too, showed the same
variability (parts of this kind were contained, among others, in a tumour
with twice the size of a human head). Like true feminizing mesenchymomas,
they may occur at any age. Their occurrence according to age is given in
Table 1.

Like typical and true feminizing tumours, the growths with such a mixed
histological pattern produce oestrogen, and give rise to the same clinical
symptoms in little girls they induce precocious pseudopuberty [10], and in
sexually mature individuals they may provoke irregular bleedings. They may
also give rise to opposite symptoms, such as amenorrhoea (so-called hyper-
oestrogenic amenorrhoea), and delay the onset of the menopause. Continued
production of hormones may have the effect that irregular bleedings occur
in the sixth decade and that complaints usually associated with the onset of
menopause (e. g. heat waves), fail to appear. Again, cases have been observed
in which tumours of this kind gave rise to bleedings at the outset, while, sub-
sequently, they ceased to provoke endocrine manifestations. It is quite possible
that — as is sometimes the case with growths consisting mainly of theca
cells — the tumours in question became “hormonally exhausted"’. If appearing
in the menopause, such tumours usually provoke irregular bleedings.

The fact that the two kinds of structure occur in the same tumour,
argues in favour of the assumption that these growths derive from the same
ovarian tissue, and, in addition, points to a common aetiology. It would follow
that an increased production of pituitary gonadotrophin is responsible for the
development of androblastomas. Arrhenoblastomas, too, derive, according to
Fischel [6], from the ovarian mesenchyme.

Let us note that the nucleolar satellite sex chromatin, discovered by
Barr and Bertram [1], occurs not only in the so-called androblastomatous
parts but in more than 50 per cent of the cell nuclei in true androblastomas as
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well. This sex chromatin is very rare in males but most cells of virilizing ovarian
tumours contain it |9, 15, 20]. If classification were based upon this factor,
androblastomas ought not to be regarded as belonging to a separate category.
It seems, therefore, safe to conclude that, while certain considerations justify
the establishment of a separate group for androblastomas, it has no great
significance. The maintenance of a separate group for these growths is justi-
fiable on the grounds of our present knowledge according to which their
structure is different from that of the granulosa and theca cell tumours,
although there seems to be no difference as regards the endocrine symptoms.
Of course, it still remains doubtful whether there is sufficient reason for the
maintenance of the term “androblastoma” and the establishment of a sepa-
rate category for tumours so designated, especially if it is remembered that
androblastomas, granulosa and theca cell tumours have been observed which,
instead of inducing feminization, gave rise to masculinization. The phenomenon
that a neoplasm with the structure of a male gonad produces female sex hor-
mones explains why, for the time being, the classification of such growths has
to rely on histological features alone.

It is quite possible that the present classification of hormone-producing
ovarian tumours will soon be replaced by a simpler one, and it might be
reasonable even now to abandon the existing terminology and speak of femi-
nizing and virilizing mesenchymomas. This would perhaps help us in over-
coming the present contradiction between structure and function.

Summary

Feminizing mesenchymomas and androblastomas constitute the two most frequent
categories of sex-hormone-producing ovarian tumours. Although the overwhelming majority
of feminizing mesenchymomas produce oestrogens, also progesterone-producing luteinized
tumours have been observed, and there are even reports on the occurrence of virilizing tumours
of this kind. The structure of androblastomas is like that of male gonads or testicular tumours;
this notwithstanding, they sometimes induce feminization instead of masculinization. The
existing distinction between feminizing mesenchymomas and androblastomas relies, therefore,
on histological considerations and disregards the nature of hormones produced by them. To pay
regard to the functional factor would only complicate the present classification. The occurrence
of both kinds of structure in one and the same tumour has repeatedly been observed. Not less
than a third of the mesenchymomas on which the present study has been based contained
elements which were suggestive of primitive sex cords or developing or mature male gonads
without spermatogenesis; in other words they contained parts with the structure of andro-
blastomas. The incidence of this phenomenon is identical in experimentally induced tumours.
Such joint occurrence of feminine and masculine features argues for a common origin and,
possibly, for a common aetiology.

A future, simplified classification will presumably distinguish only between feminizing
and masculinizing mesenchymomas.
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FEMINISIF:RENDE MESENCHYMOME BZW. ANDROBLASTOME DER EIERSTOCKE
A. JAKOBOVITS

Die zwei haufigsten Formen der Geschlechtshormone erzeugenden Eierstockgeschwiilste
sind die feminisierenden Mesenchymome und die Androblastome. Die Uberwiegende Mehrheit
der Mesenchymome synthetisiert Oestrogen, doch kommen auch Progesteron erzeugende
luteinisierte Geschwilste vor, und es sind sogar mit Virilisation einhergehende Félle bekannt.
Die Androblastome erinnern an die Struktur der ménnlichen Gonaden oder ihrer Geschwilste.
lhrer Funktion entsprechend I6sen sie aber nur in einem Teil der Félle Virilisation aus, in ande-
ren Féllen haben sie, gerade umgekehrt, eine feminisierende Wirkung. Die Einteilung nach
feminisierenden Mesenchymomen und Androblastomen beruht demnach in erster Linie auf
der histologischen Struktur, 1a4R8t aber die Hormonsynthese aufer Acht. Bei Berlcksichtigung
der Hormonerzeugung wdére indessen die Einteilung noch komplizierter. Die Klassifikation
erscheint ohnedies oft erzwungen und gekinstelt. Es kommt vor, daB in ein und derselben
Geschwulst beide Tumorstrukturen gemeinsam Vorkommen. In dem vorliegenden Krankengut
wurde nahezu in einem Drittel der Falle ein androblastomatdses histologisches Bild gefunden,
das an den primitiven Keimstrang, den im Entwicklungsstadium befindlichen oder bereits
entwickelten, doch keine Spermiogenese aufweisenden Hoden erinnerte. In den experimentell
hervorgerufenen Geschwiilsten kommt dieses histologische Bild in &hnlichem Prozentsatz vor.
Das gemeinsame Vorkommen scheint ein Beweis des gemeinsamen Ursprungs, vielleicht eines
gemeinsamen atiologischen Faktors zu sein.

Zwecks Vereinfachung der Klassifikation wéare es angebracht, die Einteilung der Sexual-
hormone erzeugenden Eierstockgeschwilste auf feminisierende und virilisierende Mesenchy-
mome durchzufiuhren.
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PEMNHUNSNPYIOWME ME3EHXVMMOMbI W AHAPOBJ/IACTOMblI ANYHWKOB

A. AKOBOBWNY

Hawnb6onee 4acto BcTpeuaeMble (hOpMbl OMYXO/e SIMUHUKOB, CUHTE3VPYIOLLMX MOSIOBbIe
rOpMOHbl — 3TO (heMUHM3MPYIOLLIME MEe3eHXMMOMbI U aHApo6nacTombl. [peobnajatoiee 60/1b-
LUMHCTBO (DEMMHU3NPYIOLLMX ME3EHXMMOM BblpabaTbiBaeT 3CTPOreHbl, HO BCTPEYAOTCS TaKXKe
NPOAYyLMPYIOLLME MPOrecTEPOH yTEMHU3MPOBAHHbIE OMYXO/M, U AaXKe W3BECTHbI Clyyau, Co-
NpoBOXAaloLMecs BupunM3aLmed. AHAPOBNACTOMbI MOAOGHbI CTPYKTYPe MYXCKWU XMOMO0rbIX
Kenes UM X onyxoseld, HO Mo cBOel (PYHKUMM OHWM BCe Xe TOMbKO B OfHOM 4YacTu cry4aeB
BbI3bIBAalOT BUPUIM3ALMIO, @ B OCT/IbHbIX C/lyvasiX OHW, Ha060pPOT — BbI3bIBAIOT (HeMUHMU3ALUIO.
CnepoBaTenibHO, pasgenieHne onyxoseli Ha eMUHU3MPYIOLLME Me3eHXMMOMbI U aHApo61acToOMbl
OCHOBbIBAETCA MpeX/Je BCEro Ha TUCTO/IONMYECKOl CTPYKTYpe, a MPOM3BOACTBO TOPMOHOB He
NPUHUMAETCSt BO BHUMaHWe. Ecnn ke NPUHSATL BO BHMMaHVe U CUHTE3 FOPMOHOB, TO KJaccu-
(hrkauma onyxonei ctaHoBuNach Obl elle 60nee cnoXHoi. Knaccndmkaumsa n 6e3 Toro 4acrto
KadKeTCsl HepeasnbHOM, MCKYCCTBEHHON. BcTpeuatoTcsi cnydyau, Korga, B O4HOM M TOW e ony-
X0/ COBMECTHO CYLLECTBYHOT [BE Pa3/IMUHbIX OMYyX0/eBbIX CTPYKTYypbl. ABTOP B Hab/ogaeMom
UM MaTepuasie MouTU B OAHON TPETU C/y4aeB 0OHapyXuBasa aHApPO6/acTCMaTC3HYH TUCTOO0-
rMYeCcKyH KapTWHY [HanoMMHaKLLYy0 NePBUYHbINA 3apoabILLIeBbIi NyYeK, HaXoAsLLMecs: B CTaguu
pasBUTUSI UM yXKe pasBUTble ANYKK, HO 6e3 crnepmuoreHesa). B aKcnepuMeHTasIbHO BbI3BaH-
HbIX OMYXO0/5IX Takas KapTuHa BCTpeyaeTcs B MoAo6HOM npoueHTe. COBMeCTHasi BCTPeYaeMoCTb
pa3NYHbIX OMYX0/eBbIX CTPYKTYP rOBOPUT 3a 00LLee MPOUCXOXAEHME U, BO3MOXHee, 3a 06-
WA 3TUOMOTNYECKUIA (hakTop.

ABTOp npeanosnaraet, YTO B LeNsIX YMPOLLEHUA KnaccuuKauum, onyxonum SIMYHUKOB,
CUHTE3MpYIOLLME MO/0Bble FOPMOHbI, LiefIeco06pasHo pasfensTh Ha (heMUHU3MPYIOLLME U BUBP-
NM3mpytoLlmne aHapo61acToMbl.

Dr. Antal Jakobovits, Szeged, Jozsef Attila sut. 91. Hungaty
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