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Introduction

In women, hyperandrogenism manifests itself 
through excessive body hair growth in the male pat-
tern, balding in the male pattern, acne, together with 
menstrual disorders, a deeper voice and other features 
of virilization during the reproductive period. Around 
25% of women in the reproductive period present fea-
tures of hirsutism, which in most cases is caused by 
the polycystic ovary syndrome [1, 2]. In less than 5% of 
the female patients with excessive male pattern body 
hair, testosterone secretion by ovarian or adrenal tu-
mors is diagnosed [3]. Hormonal tests which in both 
cases indicate raised levels of testosterone and andro-
stenedione are helpful in making an accurate diagno-
sis. DHEA-S occurs significantly more often in cases of 
adrenopathies.

Hirsutism can be caused by many factors. These 
can be divided into distinct familial phenotypes: ovar-
ian and adrenal, other endocrinopathies or iatrogenic 
and idiopathic factors.

Taking an accurate and detailed medical history, 
conducting a physical examination of the patient to-
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Abstract

Leydig cell ovarian tumors constitute not only a medical problem for clinicians but also a social problem – 
which is why women with symptoms of hirsutism relatively quickly contact physicians for medical consultation. 
Leydig cell ovarian tumor is a rare sex cord-gonadal stromal tumor which constitutes less than 0.5% of ovarian 
tumors. These cancers appear at all ages but the majority of the cases concern women in the perimenopause. 
In the majority of cases (70-85%), the growth is accompanied by androgen secretion, together with viriliza-
tion and hirsutism. The presence of hormonally active ovarian cancers should be suspected in cases of rapidly 
growing symptoms of masculinization, especially when the level of free testosterone in the blood exceeds the 
upper limit for the given age more than three times. In diagnosing postmenopausal hyperandrogenism, it is 
necessary to take into account hormonally active ovarian tumors, as well as adrenal cancers. It is important to 
exclude other causes of hyperandrogenism, e.g. endocrinopathies (acromegaly or hypothyroidism), or iatrogenic 
and idiopathic factors. In order to make the diagnosis and implement the proper treatment method faster, an 
interdisciplinary team of physicians specializing in endocrinology, gynecology and oncology is crucial. This paper 
contains a study of two cases concerning Leydig cell ovarian tumors in women of postmenopausal age with 
symptoms of masculinization and hirsutism.
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gether with medical imaging, and biochemical tests 
of sex hormone levels play a significant role in differ-
ential diagnosis. A  sudden onset of intense androg-
enization with rapidly growing symptoms of mascu-
linization suggest a clinical diagnosis of a malignant 
ovarian or adrenal tumor.

Among ovarian tumors, hormonal activity is most 
often present in gonadal tissue neoplasms, which con-
stitute about 5% of all ovarian tumors [4]. In cases 
of gonadal tissue neoplasms, one can sporadically 
observe cancers arising from Sertoli and Leydig cells. 
Androgen-secreting tumors account for < 1% of all 
ovarian tumors and most of them are benign [5]. The 
new classification system classifies these neoplasms 
as lipid cell tumors. They often resemble male gonads 
in their structure and hormonal activity. If hyperandro-
genism is accompanied by a  hyperestrogenic state, 
it is often caused by co-occurrence of endometrial 
cancer. Tumors composed only of Leydig cells are ob-
served most often in the postmenopausal period [6].

Suspicion of tumor is an indication for conducting 
transvaginal ultrasonography in order to evaluate the 
ovaries, and computed tomography in order to ex-
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clude adrenopathies. Positron emission tomography 
with fluorodeoxyglucose as a marker can be used as 
an alternative method for detecting considerably small 
foci of Leydig cell ovarian tumors [9]. It is important to 
remember that the lack of features characteristic of vi-
rilization and masculinization does not exclude Leydig 
cell ovarian neoplasm. In 25-30% of cases, there is no 
increase in the level of androgens [10].

It is recommended to conduct diagnostic laparos-
copy for cases in which the medical condition indicates 
virilization but the medical imaging does not show any 
standard deviation. Such a procedure is dictated by the 
small sizes of the hormonally active tumors. In 98% of 
the cases, ovarian tumors occur only on one side, being 
located either in the ovarian sinus or the ovarian me-
dulla [7]. If the laparoscopy does not show any lesions 
in the ovaries and adrenal glands, it is recommended 
that blood samples be collected from both ovarian and 
suprarenal veins in order to determine the androgen 
level [8]. An increased level of testosterone in one of 
the samples indicates that there is a hormonally active 
neoplasm present in this structure.

90% of the diagnosed Leydig cell ovarian tumor 
cases are classified as stage I cancer according to the 
FIGO staging system. This female patient group is 
characterized by a positive prognosis after operational 
treatment, and the survival rate is estimated at 84-
95% [11].

The gold standard for treatment of these cases is 
hysterectomy with removal of the adnexa with com-
prehensive staging. If a  woman in her reproductive 
period wishes to maintain her fertility, one side ad-
nexectomy is also taken into account. Patients with 
stage IA-IC desiring to preserve their fertility could be 
treated by fertility-sparing surgery and lymphadenec-
tomy can be skipped. In older women or patients at 
an advanced stage, removal of the uterus, ovaries, the 
omentum, and (to the extent possible) metastatic de-
posits is considered to be standard surgery [12]. In ad-
vanced cases a follow-up treatment is recommended 
either in the BEP combination (bleomycin + etoposide 
+ cisplatin), VAC combination (vinblastine + doxorubi-
cin + cisplatin) or paclitaxel/carboplatin. If the tumor 
relapses, recurrent surgery, radiotherapy, chemother-
apy, and potentially hormonotherapy is used [4]. Pa-
tient surveillance and patient follow-up are crucial 
after the surgical treatment.

In histopathologic examination, it is typical to see 
steroid cells filled with bright or eosinophilic cytoplasm 
with Reinke crystals which are protein inclusions and 
cytoplasmic lipofuscin inclusion. In the closest area to 
the lesions, the organ’s architecture changes. Foci of 
stromatosis may appear. The mitotic index is usual-
ly low, which is reflected in the non-violent nature of 
the clinical course. Apart from the typical microscopic 
imaging, positive immunohistochemical staining of al-

pha-inhibin and vimentin is important to establish the 
diagnosis. Positive reactions are also observed with 
cytokeratin CAM 5.2, cytokeratin AE1/AE3, actin, EMA 
and protein S100.

Case reports

Case 1

A 61-year old female patient was electively admitted 
to the clinic with symptoms of hirsutism for further diag-
nosis and treatment of a virilizing tumor of the left ovary. 
Medical history was taken, and the patient was exam-
ined. The patient did not complain of any ailments when 
admitted. The patient reported rare pains around the 
abdomen, frequent urination, and a deeper voice lasting 
for two years. The gynecological history showed that the 
patient had her first menstrual period at the age of 13, 
and the last at the age of 50. The cycles were painless 
and regular. The patient gave birth twice naturally.

The patient was admitted in a  good general con-
dition. The hirsutism was evaluated at 18/36 on the 
Ferriman-Gallwey scale (Fig. 1A and 1B). The gyneco-
logical examination revealed: a multiparous vulva and 
vagina and an enlarged, thickened, and uneven uterus 
with leiomyoma lesions. The areas of the adnexa were 
free of any palpably detectable pathological lesions on 
both sides. On speculum the cervix had a normal view 
without any ectopy.

Additional laboratory tests and imaging examina-
tions were ordered. Outpatient examination revealed 
an increased total testosterone level of 769 ng/dl (nor-
mal range: 2.9-40.8 ng/dl) and increased dehydroepi-
androsterone level of 225 µg/dl (normal range: 18.9-
205 µg/dl). The level of CA125 was found to be within 
the normal range (7.2 U/ml with the range between 
0 and 35 U/ml). The transvaginal ultrasonography re-
vealed: an anteflexed uterine body of 80 × 70 mm with 
an irregular outline and a coarse echo pattern, and with 
leiomyoma lesions on its entirety; endometrium with 
thickness of 10 mm modelled by leiomyomata; sol-
id lesion of 40 × 35 mm with low vascularisation and 
smooth border found within the left ovary, ovary en-
larged. The right ovary had a normal structure. Negligi-
ble fluid was found in the pouch of Douglas.

The patient was informed of the diagnosis, possible 
methods of treatment and the risks involved. She ex-
pressed informed consent for the treatment suggested. 
On the second day after admission, the patient under-
went laparotomy. The operation revealed a left ovarian 
tumor with an uneven surface adhering to the omentum 
and intestines, and an enlarged uterus with intramural 
myoma up to 70 mm up to the cervix. It was necessary 
to separate the adhesions between the left ovary and 
the intestines, and between the ovaries and the ovi-
ducts. Due to the location of the myoma a hysterectomy 
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with removal of adnexa on both sides was performed. 
During the operation, appropriate samples were collect-
ed for histopathologic examination. The treatment was 
completed without significant complications. After the 
treatment, the patient was given anesthetics, and was 
subjected to fluid therapy and antibiotic therapy.

The histopathologic examination revealed a Leydig 
cell tumor with Reinke crystals (Fig. 2A). In the immu-
nohistochemical examination, the tumor cells became 
positively stained for the presence of inhibin and neg-
atively for cytokeratin in individual tumor cells (Fig. 2B 
and 2C). The analyzed specimen indicated a  benign 
tumor. There was no infiltration of blood vessels or 
nerves. The examination also revealed the presence of 
a leiomyoma/thecoma tumor in the vicinity of the right 
adnexa. An outpatient examination carried out around 
2 months after the patient was discharged showed 
that the total testosterone levels in the blood became 
normalized to the level of 22.56 ng/dl (normal range:  
2.9-40.8 ng/dl).

Case 2

A 60-year old female patient was electively admit-
ted to the clinic with symptoms of virilization for fur-
ther diagnosis and treatment of the hormonally active 

tumor of the left ovary. Medical history was taken, and 
the patient was examined. The patient did not com-
plain of any ailments when admitted. The patient in-
dicated that the first symptoms of excessive body hair 
appeared around 3 years before being admitted. This 
was accompanied by a gradually deeper voice, shrink-
ing breast glands and male type of alopecia (Fig. 3A and 
3B). Around 2 years before admission, she started to 
lose hair around the temples. The gynecological history 
showed that the patient had her first menstrual peri-
od at the age of 14, and the last at the age of 57. The 
monthly cycles were regular. The patient was pregnant 
three times, and gave birth twice naturally. 

The patient was admitted in a good general condi-
tion, and in a cardiovascularly and respiratorily stable 
state. Physical examination revealed: obesity, exces-
sive subcutaneous tissue and hirsutism at 15/36 on 
the Ferriman-Gallwey scale. The bimanual gynecologi-
cal examination and speculum examination revealed: 
a  multiparous vulva and vagina, a  proper ectocervix, 
and a mobile anteflexed uterus; adnexa on both sides 
were not examined. The change described in the ad-
mission order was palpably not detectable during the 
examination.

Laboratory tests and imaging examinations were 
ordered. Particular attention was drawn to the raised 

Fig. 1. A) Before the clinical manifestation of hyperandroge-
nism. B) Present excessive face hair removed by beauty treat-
ments. Visible changes of facial shape and thinning of the hair

A B

Fig. 2. A) E&H, cells mimic the developmental phases of the nuclei by forming bands/coils (×100 enlargement). B, C) An im-
munohistochemical study. Negatively stained cells with antibodies for cytokeratin (B) and for inhibin (C) positive (×100-1000 
enlargement)

A B C

Fig. 3. Male type androgenic alopecia presented as hair loss in 
front of the scalp. Receding hairline and thinning of the hair

A B
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levels of free testosterone, the concentration of which 
was 1.75 ng/ml (normal range: 0.029-0.408 ng/ml), 
and of DHEA-S, the concentration of which was 249.5  
µg/dl, with the norm being 18.9-205.0 µg/dl. The CA125 
marker was deemed not to be raised (24.37 U/ml, with 
the norm being 0-35 U/ml). The ultrasound conducted 
on the first day after admission revealed: an anteflexed 
uterine body with an irregular outline, a  coarse echo 
pattern, and numerous Nabothian cysts. On the left 
side, the ovary behind the uterus featured a unilocular 
solid tumor with smooth border and low vascularisa-
tion, and with a diameter of 29 × 37 mm; endometrium 
with thickness of 8 mm. No adnexa on the right side 
were revealed. No free fluids in the pouch of Douglas 
were detected.

The patient was informed of the diagnosis made, 
possible methods of treatment and the risks involved. 
The patient expressed informed consent for the treat-
ment suggested. On the second day after admission, 
the patient underwent laparotomy with supracervical 
removal of the uterine body and both ovaries. The op-
eration revealed the unlarged left ovary with a  solid 
tumor up to 50 mm, the right ovary without any pathol-
ogy and normal uterus. Appropriate samples were col-
lected for histopathologic examination. The treatment 
did not encounter any significant complications.

The histopathologic examination revealed typical 
view of a benign Leydig cell ovarian tumor with Reinke  
crystals. There were no infiltrated blood vessels or 
nerves. In the immunohistochemical examination, the 
tumor cells stained positively for the presence of inhibin.

Conclusions

Leydig cell ovarian tumors constitute not only 
a medical problem for clinicians but also a social prob-
lem – which is why women with symptoms of hirsutism 
relatively quickly contact physicians for medical consul-
tation. Thanks to this, 90% of the cases are detected at 
stage I of neoplasm progression according to the FIGO 
staging system. By default, the patients undergo ad-
nexectomy or radical hysterectomy.

In order to establish the diagnosis and implement 
the proper treatment method faster, an interdisciplin-
ary team of physicians specializing in endocrinology, 
gynecology and oncology is crucial. In diagnosing post-
menopausal hyperandrogenism, it is necessary to take 
into account hormonally active ovarian tumors, as well 
as adrenal cancers. Furthermore, imaging results for the 
abdomen and lesser pelvis are also highly significant.

Leydig cell tumors are uncommon neoplasms arising 
from gonadal stroma. Most cases of postmenopausal  
virilizing ovarian cancers are benign, and bilateral 
salpingo-oophorectomy is an appropriate cure. In the  
absence of any sign of histopathological or surgical ma-

lignancy, long-term follow-up is necessary to exclude 
recurrence or metastasis.
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