
&p.1:Abstract Three further cases of mature benign cystic
teratomas of the ovary associated with virilization are
added to the three previously reported in the literature.
They were found in postmenopausal, obese, diabetic
women aged 52, 61, and 67 years. The patients presented
with hirsutism and voice changes and clitoromegaly was
present in one. Testosterone and androstenedione levels
were elevated but promptly regressed after removal of
the tumours. Histologically, sheets of stromal luteinized
cells were found peripherally at the interface between the
neoplasm and ovarian tissue. Luteinization of ovarian
stroma induced by an unknown factor related to diabetes
mellitus is the origin of the virilization.
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Introduction

Many ovarian neoplasms of sex-cord stromal type, in-
cluding tumours of hilus, Leydig, Sertoli-Leydig and lip-
id cell varieties, are associated with an excessive produc-
tion of androgen [4, 5, 13]. In other ovarian tumours of
epithelial, germ cell or metastatic origin, the neoplastic,
non-steroidogenic cells may induce an abnormal sex
steroidal secretory response in the ovarian stromal cells,
which can occasionally be responsible for clinical mani-
festations of virilization [1, 2, 6, 12, 13]. The usual form
of mature cystic teratoma of the ovary has been reported
with virilization in three instances [1, 2, 12]. We present
three further cases of this unusual clinicopathological
combination.

Case Reports

Case 1

A 67-year-old woman complained of hirsutism, voice changes and
parietotemporal balding for the last 6 years; she was obese with a
body mass index (BMI) of 39.63 kg/m2 and had controlled diabe-
tes mellitus. Physical examination revealed evident clitoromegaly.
On abdominal ultrasound and CT scan an 8×9 cm cystic mass was
found in the right ovary. The patient underwent total hysterectomy
with bilateral salpingo-oophorectomy (TAH-BSO).

Her testosterone levels were normal when measured 6 months
after surgery.

Case 2

A 52-year-old woman was admitted with high blood pressure. On
physical examination she was found to be obese (BMI:
36.7 kg/m2), and she had diabetes mellitus. She was hirsute and
had a hoarse voice. The abdominal ultrasound showed a
17.4×12.6 cm cystic tumour in the right ovary. The patient under-
went a TAH-BSO. Six months after surgery, the testosterone level
was normal.

Case 3

A 61-year-old woman presented with metrorrhagia. Clinical exam-
ination revealed an obese patient (BMI: 37.6 kg/m2) with marked
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stigmata of hirsutism. She was also found to be diabetic. Abdomi-
nal ultrasound and CT scan revealed a cystic tumour of the right
ovary, measuring 6.3×5 cm. She underwent a TAH-BSO. Six
months after surgery the plasma testosterone was normal.

Detailed hormone values for the three cases are shown in
Table 1.

Pathological findings

Microscopically, the mature cystic teratomas had the
usual admixture of adult type tissues. At the interface be-
tween tumour and the surrounding ovarian tissue there
were conspicuous bands or sheets of polygonal cells with
an eosinophilic or clear vacuolated cytoplasm lacking
Reinke´s crystalloids (Fig 1). The remaining ovarian tis-
sue did not show any evidence of independent stromal
hyperthecosis. The contralateral ovaries were unremark-
able. Only in case 3 was the uterus abnormally enlarged,
with endometrial changes of simple hyperplasia.
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Table 1 Preoperative hormon-
al data on three reported cases
of ovarian teratoma showing
peripheral stromal luteinization&/tbl.c:&tbl.b:

Preoperative Case 1 Case 2 Case 3 Normal postmenopausal
biomedical data values

Oestradiol 61 pg/ml 7 pg/ml 6 pg/ml <30 pg/ml
SHBG 44 nmol/l 36.9 nmol/l – 30–100 nmol/l
Testosterone 4.5 ng/ml 3.1 ng/ml 4.5 ng/ml 0.3–1.2 ng/ml
Androstendione 2.7 ng/ml 2.3 ng/ml 2.1 ng/ml 0.36–1.8 ng/ml
DHEA-S 35 ng/dl 65.4 ng/dl – 35–80 ng/dl
FSH 77.0 mUI/ml 26.6 mUI/ml – 25–150 mUI/ml
LH 39.59 mUI/ml 6.9 mUI/ml – 15–75 mUI/ml
17-OH-P – 3.9 ng/ml – 0.27–2.9 ng/ml
PRL – 6.7 ng/ml – 3.5–8.3 ng/ml
ACTH – 9 pg/ml – 7–77 pg/ml
Cortisol PL – 30 µg/ml – 5–20 µg/ml

&/tbl.b:

Fig. 1 A Low-power view of mature cystic teratoma showing
stromal luteinized cells (arrowheads). B High-power view of stro-
mal luteinized cells (arrows) &/fig.c:



Discussion

Most germ cell tumours do not exhibit recognizable ab-
normalities of steroid hormone secretion [7, 13], and
rapidly growing teratomas such as solid mature and the
pure immature types have not shown steroid hormone
abnormalities [13]. However, slow-growing mature ter-
atomas and related varieties [13] have been associated
with androgenic or oestrogenic manifestations on a num-
ber of occasions [1, 12, 13]. When functioning stroma is
present in germ cell tumours, it is often found at the pe-
riphery and adjacent to the lesion rather than inter-
spersed among the proliferating cells [13]. Five cases of
struma ovarii and three further virilizing strumal carcino-
ids with peripheral luteinization have been recorded in
the literature [3, 9, 10, 11, 12].

Only three cases of pure mature cystic teratomas show-
ing peripheral luteinization associated with androgen ex-
cess have been reported in the English-language literature
[1, 2, 12]. One of them was bilateral [1] and showed lu-
teinized cells on both sides; regression of the manifesta-
tions of virilization followed surgical removal [8].

The three cases reported here had the usual histopath-
ological features of mature cystic teratoma and had lu-
teinized cells only at their periphery, at the interface be-
tween the mature teratoid tissues with the ovary. These
cells, we believe, represented the principal source of
both androstenedione and testosterone, since the hor-
monal levels returned to normal after the tumours were
removed. Of the previously reported cases, with one had
peripheral luteinization [2], another had hilus cell hyper-
plasia adjacent to the tumour [12] and in the remaining
case [1] luteinization reflected a concurrent hypertheco-
sis rather than peripheral luteinization [13]. The three
cases reported here are similar to the first one just men-
tioned [2], since the stromal luteinization was not of hi-
lar type and the remaining ovarian stroma did not show
stigmata of hyperthecosis.

Several explanations have been offered for the phe-
nomenon of peripheral luteinization: one theory [14]
proposes that the slow-growing tumour behaves in the
same way as an enlarging follicle and that the pressure
on the adjacent tissue induces the development of lu-
teinized theca-like cells at the margins as they are pushed
out. This explanation is most attractive for cases like
ours.

Although the morphological features of stromal lu-
teinization are clear, we do not know what stimuli may
trigger the induction of luteinization in stromal cells at

the menopause in an otherwise long-standing tumour
that has (probably) been present since adolescence. It is
noteworthy that all our cases occurred in postmenopaus-
al, obese patients with non-insulin-dependent diabetes
and the clinical profile was similar to that of endometrial
carcinoma. This may indicate that extraovarian hormonal
factors are responsible for this clinicopathological com-
bination. We suggest that the usually elevated postmeno-
pausal gonadotropin levels, together with the increased
peripheral insulin resistance and hyperinsulinaemia of
the type-2 diabetic patient, may act synergistically at the
IGF-I receptor level, increasing androgen secretion by
stromal cells [5].
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