
331

Eur. J. Gynaec. Oncol. - ISSN: 0392-2936
XXXII, n. 3, 2011

Revised manuscript accepted for publication October 14, 2010

Virilizing ovarian Krukenberg tumor in a 27-year-old pregnant
woman. A case report and literature review

E. Papakonstantinou1, A. Liapis2, E. Kairi-Vassilatou1, C. Iavazzo2, C.K. Kleanthis2,
A. Kondi-Pafiti1

1Pathology Laboratory, 22nd Department of Obstetrics and Gynecology, Aretaieion University Hospital, Athens (Greece)

[1948/30]

Introduction

Virilization caused by ovarian tumors with functioning
stroma during pregnancy is extremely rare [1] and has
been reported in cases with mucinous cystadenomas and
cystadenocarcinomas, Brenner tumors, Krukenberg
tumors, mature cystic teratomas and dysgerminomas [2,
3]. These types of ovarian tumors have been reported to
be associated with endocrine abnormalities mainly of
estrogenic, or rarely androgenic or progestagenic type or
of combinations thereof. 

A few cases of virilizing ovarian tumors with function-
ing stroma have occurred in pregnant women, and among
these, one third were Krukenberg tumors, one fifth were
primary mucinous cystic tumors, mostly benign, and the
rest were cases of metastatic carcinomas from the large
intestine, dermoid cysts, strumal carcinoid tumors and
other miscellaneous tumors [4, 5].

Krukenberg tumors are metastatic ovarian adenocarci-
nomas with a distinctive histological appearance first
described by Krukenberg in 1896, in five tumors which
he classified as primary neoplasms of the ovary. Since
then this term has been variously interpreted as: i) a
pathological entity in which solid, usually bilateral,
ovarian tumors are formed of mucus producing signet-
ring cells set in hyperplastic cellular stroma, ii) a purely
histological diagnosis which is applicable to any tumor
showing the above histological characteristics irrespec-
tive of its macroscopic appearances, iii) any metastatic
ovarian tumor, iv) any ovarian metastasis from a
primary gastric carcinoma, v) any ovarian metastasis
from a primary tumor in any part of the gastrointestinal
tract [6].

Case Report
A 27-year-old woman presented at approximately the 22nd

week of pregnancy with signs of virilization. The patient had no
other endocrine symptoms and her past medical history was
otherwise unremarkable. Menstrual cycles were regular and the
pregnancy was uneventful until she reported facial acne and
onset of prominent facial hair, which was obvious during the
physical examination at admission. Abdominal ultrasonography
revealed bilateral large compact ovarian tumors and arrhenoblas-
tomas were suspected. Laboratory investigation showed that
testosterone (1.37 μg/ml) and progesterone (44 nmol/ml) and
17-H-progesterone (9.42 ng/ml) levels were elevated. Estradiol,
androstendione, LH, FSH, prolactin and dehydro-epiandros-
terone sulphate levels were within normal range.

A cesarean section was performed because of fetal distress
and a male stillborn fetus was delivered, showing pulmonary
immaturity, meconium inspiration and intraparenchymal pul-
monary hemorrhage. Both adnexa showed large compact
tumors (Figures 1 and 2), measuring 12 cm (right) and 11.5 cm
(left) in the greatest diameter with a lobulated external surface
and bilateral tumorectomy was performed, with the provisional
diagnosis of arrhenoblastoma. Histological examination of the
specimen (surgical report no. 15131) and of multiple paraffin
sections of formalin-fixated tissue stained by hematoxylin-eosin
showed cords of neoplastic cells with distinct signet ring mor-
phology, in a loose stroma, with many theca-like cells (Figures
3 and 4). Histochemical examination for mucicarmine and PAS
stains was positive for intracytoplasmatic mucin and the diag-
nosis of Krukenberg tumors was made with extensive luteiniza-
tion of the stroma. 

In order to detect the primary site of this tumor, further exam-
inations were performed after the operation. Endoscopy of the
upper GI tract revealed an ulcerative lesion in the body of the
stomach. Gastric biopsies showed adenocarcinoma with signet-
ring cells. Colonoscopy showed no abnormal findings. There
was no evidence of other metastatic lesions in the abdomen or
liver, according to abdominal Ultrasonography and computed
tomography studies.

Total gastrectomy was performed and a gastric adenocarci-
noma of diffuse type infiltrating the gastric wall with lymph
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A case is reported of a 27-year-old pregnant woman with ovarian tumors, measuring 12 cm and 11.5 cm in the greatest diameter,
discovered during investigation for virilization symptoms. Termination of the pregnancy at the 22nd week of gestation and tumorec-
tomy with both adnexa were performed, with the provisional diagnosis of arrhenoblastoma. Pathological examination of the tumors
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any case of ovarian tumor with unusual hormonal manifestations, in addition to hormonally active sex cord-stromal neoplasms,
metastatic ovarian tumors must be considered as well, especially in cases of bilateral tumors.
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node metastasis was diagnosed. The patient received adjuvant
chemotherapy and radiotherapy but was lost to follow-up 12
months after surgery. The acne on the face cleared up and the
hair growth returned to normal. The androgen serum levels
were normal after the operation. 

Discussion

Krukenberg tumors are metastatic neoplasms from
primary lesions in the gastrointestinal tract. These tumors
originate in the stomach in the majority of cases [7].
Sometimes the gastric cancer may be small and remains
undetected for several years after oophorectomy. Much
less frequently the primary tumor is the large intestine,
breast, gallbladder, uterine cervix, appendix, or urinary
bladder. In rare cases the site of origin of the primary
tumor remains unknown [7].

It is widely accepted that the diagnosis of a “primary”
ovarian Krukenberg tumor has been proposed for those
cases in which either the patient survives in good health
for at least five years or longer after removal of the
ovarian neoplasm, or has died and been subjected to a
thorough autopsy which fails to reveal an extra ovarian
primary tumor [7]. 

Krukenberg tumors, which account for 3-4% of all
ovarian neoplasms, are bilateral in over 80% of cases and
range in size from 5-20 cm in diameter. They are usually
solid with a smooth nodular or bosselated outer surface
and on section are composed of firm, white, yellow or
pinkish tissue. The tumor is sometimes locally myxoid or
mucinous in texture and occasionally Krukenberg tumors
are predominantly cystic [7].

The age of women with an ovarian Krukenberg tumor
tends to be unusually low for patients with metastatic car-
cinoma, most are between 30 and 50 years of age at the
time of initial diagnosis, and the mean age is about 45
years [7]. 

The symptoms of a Krukenberg tumor usually are non
specific and related solely to the presence of a pelvic
mass, abdominal discomfort or pain, and accompanying
ascites being the most commonly encountered com-
plaints. Although the symptoms are usually not specific,
endocrine manifestations, such as virilization during
pregnancy, may result from stromal luteinization [7-10].
It is worth noting, however, that pregnant women with a
Krukenberg tumor show a particular tendency to become
virilized. This is thought to be due to stimulation of the
luteinized cells by hCG and the maternal virilization may

Figure 1. — Gross view of the compact ovarian tumor (right ovary) showing smooth outer surface.
Figure 2. — Gross view of the cut surface of the ovarian tumor (left ovary) showing compact surface with myxomatous areas.
Figure 3. — Histological section of the left ovarian tumor with signet-ring cells (center) (H&E x 250).
Figure 4. — Histological section of right ovarian tumor with signet-ring cells in a loose stroma (H&E x 120).
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be associated with partial masculinization of female chil-
dren resulting from such pregnancies [6]. The signs of
masculanization of such patients usually regress or disap-
pear after removal of the ovarian tumor or termination of
pregnancy, supporting the perception that the luteinized
ovarian stromal cells are responsible for the androgen
production. Virilizing ovarian tumors may cause mild
erythrocytosis via production of androgenic streroids [8].
Pseudo-Meigs syndrome of metastatic ovarian tumor
from gastric cancer is very rare [9]. Soon after the
removal of the tumor, the levels of serum testosterone
decrease and the patient gradually loses the virile type of
body hair [7]. Indeed, in our patient the virilizing mani-
festations disappeared after the removal of the ovarian
neoplasm. 

Only between 20-30% of patients with an ovarian
Krukenberg tumor have a history of a previously
removed extra ovarian neoplasm [6]. Krukenberg
tumors are at least 80% bilateral. Occasionally, the
gastric primary cancer is not discovered until after the
ovarian tumor has developed, exemplifying the well
known propensity for Krukenberg tumors of gastric
origin to herald the presence of disease [4]. Krukenberg
tumors may also show glandular differentiation and this
presents problems in the differential diagnosis from
other primary or metastatic ovarian tumors but the pre-
dominance of signet-ring cells suggests the gastric
origin [7]. 

It is important not to be misled by the presence of
endocrine manifestations into making an erroneous diag-
nosis of a sex cord-stromal tumor that usually acts as a
feminizing tumor secreting female sex hormones and as
a virilizing tumor, secreting male sex hormones [10-12].
It is to be noted that all hormonally active sex cord-
stromal tumors are potentially malignant [7]. 

Microscopic examination shows stroma that may be
cellular or relatively acellular often edematous with
signet-ring cells. Occasionally, small or large cysts lined
by minimal atypical-appearing mucinous epithelium or
completely flattened benign appearing epithelium are
present [13, 14]. Blood vessel and lymphatic invasion is
common. Krukenberg tumor when associated with
stromal luteinization can be confused with a Sertoli-
Leydig cell tumor, however, signet-ring cells are not a
feature of the latter tumor [7]. Immunohistochemical
expression of hCG is more frequently found in tumors
with a functioning stroma than in those with an inactive
one [15]. Stromal steroid cell reaction in ovarian tumors
is more frequent, more extensive and more broadly dis-
tributed at the periphery of tumors in pregnant patients
than in non pregnant patients [10, 12, 15].

The prognosis for a woman with a Krukenberg tumor
is extremely poor, and it worsens if the primary tumor is
identified after the metastasis to the ovary is discovered.
The median survival after the diagnosis of Krukenberg
tumor is reported to be 7-14 months [16-18]. Resection
of the primary lesion may have a role in the management
of Krukenberg tumor of stomach origin, but no effective
therapy has been reported so far [19]. 
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