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ABSTRACT
Krukenberg tumor is a malignancy of ovary that metastasizes from a primary site. Krukenberg tumors are uncommon
and account for less than 2% of all ovarian tumors. It is usually a bilateral involvement of ovaries from the metastatic
deposit from adenocarcinoma of the stomach. Krukenberg tumors mostly occur after 40 years. Metastatic ovarian
tumors in young age are very rare. Here, we reported a very rare case of bilateral Krukenberg tumors of the ovaries
arising from a primary adenocarcinoma of the stomach in a 20 year old Indian female.
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CASE REPORT

10 days duration. Physical examination revealed a
distended abdomen filled with fluid. Ultrasound abdomen
(USG) and magnetic resonance imaging (MRI) showed
large heterogenous enhancing solid-cystic lesion of size
11.7×7.5 cm in midline pelvis suggest possibility of right
ovarian tumor fibro-thecoma. Gross ascites around 2800
ccs free fluid wasnoted. Mild to moderate right pleural
effusion with no evidence of focal liver lesion or
lymphadenopathy. Possibility of Meigs syndrome
(ovarian fibroma+pleural effusion+ascites). Complete
blood count showed leucocytosis (14,900 /cumm) with
neutrophilia (90%). CA-125 was 217 U/ml. Based on
clinical, laboratory and image analysis, the ovarian
tumors were diagnosed as primary ovarian carcinoma.
Ascitic fluid cytology showed no malignant cells. A
tentative diagnosis of Meigs syndrome was made. On
exploration, right ovary replaced by solid mass and left
sided ovary showed small solid growth along with mild
ascites. She underwent right oophorectomy along with a
tissue growth from left ovary was received for
histopathological evaluation.

A 20 year old unmarried female presented with
generalized abdominal pain and abdominal distention for

The specimen of right ovarian tumor measured 12×8.5×3
cm in size and weighed 410 gms. The tumor was well

INTRODUCTION
Friedrich Ernst Krukenberg, a German gynecologist and
pathologist described what he presumed was a new type
of primary ovarian neoplasm, who called it sarcoma
ovary muco cellulare.1-3 They refer to a malignancy in the
ovary that metastasizes from a primary site, classically
the gastrointestinal tract and breast.4 The stomach is the
primary site in the majority (70%) of Krukenberg tumor
cases, followed by carcinoma of the colon, appendix and
breast. Krukenberg tumor is considered as a late-stage
disease with poor prognosis and may account for 5% to
30% of metastatic cancers to the ovaries.5-8 It is bilateral
in 80% of the cases.9 The frequency of Krukenberg tumor
in the population studied contrasts with that of gastric
carcinoma. For example, Krukenberg tumor accounts for
a significant proportion (17.8 %) of all ovarian cancers in
countries such as Japan, which has a high prevalence of
gastric carcinoma.10
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circumscribed, solid and external surface showed a
bosselated contour. The cut surface of it had solid
appearance and had grayish white and yellowish
appearance (Figure 1 A and B).
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Figure 1: (A) the right ovarian tumor is enlarged with
a well-circumscribed, solid and bosselated contour;
(B) cut section shows solid, grayish white to yellowish
appearance.

Figure 4: (A) Krukenberg tumor shows some signet
ring cells with a bull’s eye or targetoid appearance
containing a large vacuole with a central or
paracentral droplet of mucin that appears as an
eosinophilic body (left ovarian growth) (H and E
x400); (B) shows signet ring cells stained with periodic
acid Schiff stain (left ovarian growth) (PAS stain
x400).
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Figure 2: (A) histology shows numerous signet ring
cells present within a cellular stroma (right ovarian
tumor) (H and E x100); (B) signet ring cells with
eccentric hyperchromatic nuclei and eosinophilic
granular cytoplasm with mucin vacuoles (right
ovarian tumor) (H and E x400).
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Figure 3: (A) shows intense and diffuse cytoplasmic
PAS positivity to signet ring cells (right ovarian
tumor) (PAS stain x100); (B) shows intense and
diffuse cytoplasmic PAS positivity to signet ring cells.
(Right ovarian tumor) (PAS stain x400).
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Figure 5: (A) histology shows mucosa composed of
normal glands and tumor cells (gastric biopsy) (H and
E x100); (B) tumor cells are arranged in cords and
dispersed singly having hyperchromatic nuclei and
peripherally pushed nuclei (gastric biopsy) (H and E
x400); (C) histology shows PAS positive tumor cells
(gastric biopsy) (PAS stain x400).
Separately sent two pieces from left ovarian growth, each
of which measured 2×1.5×1.2 cm and 3×0.8×0.5 cm. It
was also solid in consistency and grayish white to yellow
in color. Microscopic examination revealed a right
ovarian tumor composed of epithelial and stromal
components. The epithelial component is mainly
composed of mucin laden signet ring cells with eccentric
hyperchromatic nuclei. The cytoplasm of the signet ring
cells is eosinophilic and granular (Figure 2 A and B), pale
and vacuolated and having a bull’s eye (targetoid)
appearance containing a large vacuole with a central to
paracentral eosinophilic body composed of a droplet of
mucin. Some tumor cells may lack a mucin vacuole.
Mitotic activity was sparse. The mesenchymal
component is composed of plump and spindle-shaped
cells with minimal cytological atypia or mitotic activity.
Periodic acid schiff (PAS) stain showed intense and
diffuse cytoplasmic PAS positivity to signet ring cells
(Figure 3 A and B). Left side infiltrated ovarian tissue
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showed normal ovarian parenchyma located peripherally
and infiltration by tumor cells, most having morphology
of signet ring cell appearance (Figure 4 A and B).
To determine the primary malignant site, the patient
underwent USG of breast which showed normal breast
parenchyma and an upper GI endoscopy was performed
with the suspicious of primary GI malignancy, which
revealed 2×1.5 cm ulcerated lesion along the antrum and
fundus of the stomach. Histopathology showed gastric
mucosa, tumor and area of necrosis. The mucosa showed
normal glands and beneath it tumor component. The
tumor cells are dispersed singly or in cords and they have
hyperchromatic nuclei. Most of these tumor cells were
distended due to mucin and nuclei were pushed at
periphery (Figure 5 A and B). The tumor cells showed
abnormal mitotic activity. PAS stain showed intense and
diffuse cytoplasmic positivity to signet ring cells (Figure
5C). The diagnosis was made as adenocarcinoma of the
stomach. The final diagnosis was gastric adenocarcinoma
with bilateral ovarian metastases diagnosed as
Krukenberg tumor.
DISCUSSION
Krukenberg tumor tend to occur in the young female,
with an average age of 45 years.11 Krukenberg tumor
were more common in premenopausal women (75%)
rather than in postmenopausal women.12 Gupta et al and
Khurana et al reported Krukenberg tumor in 20 years and
13 years of women, respectively.13,14 Common presenting
symptoms are usually related to ovarian involvement, the
most common of which are abdominal pain and
distension (mainly because of the usually bilateral and
often large ovarian masses). The remaining patients have
nonspecific
gastrointestinal
symptoms
or
are
asymptomatic.9,15 Krukenberg tumor is reportedly
associated with virilization resulting from hormone
production by ovarian stroma.16 Ascites is present in 50%
of the cases and usually reveals malignant cells. Cetin et
al have recently reported a case of Krukenberg tumor
with right hydrothorax and ascites that revealed no
malignant cells.17 This was referred to as Pseudo-Meigs’
syndrome. The route of metastasis of gastric carcinoma to
the ovaries has been a mystery for a long time, but it is
now evident that retrograde lymphatic spread is the most
likely route of metastasis as there are several evidence
supporting this concept. First, lymphatic permeation at
the hilum and cortex is microscopically noted in many
cases of Krukenberg tumor.11 Diagnosis of the primary
carcinoma can be done either preoperatively, during
surgery for ovarian metastases or within a few months
postoperatively.18 The primary tumor is often too small to
be detected. In such a situation, the diagnosis of the
Krukenberg tumor requires careful radiographic and
endoscopic examination of the digestive system to detect
primary carcinoma. Radiologically, Krukenberg tumor on
abdominopelvic ultrasonography and MRI usually appear
as bilateral ovarian masses. The masses are usually solid
but can also be cystic.19 Krukenberg tumor are bilateral in

more than 80% of the reported cases. The ovaries are
usually asymmetrically enlarged, with a bosselated
contour. The capsular surface of the ovaries with
Krukenberg tumor is typically smooth and free of
adhesions or peritoneal deposits. The cut surfaces are
yellow or white, they are usually solid, although they are
occasionally cystic.11 The diagnosis of Krukenberg tumor
largely depends on the recognition of their characteristic
light microscopic features show diffusely infiltrated by
malignant signet-ring cells arranged singly, in cords, or in
nests
in
densely
fibroblastic
stroma.20
Immunohistochemistry (IHC) evaluation can help to
differentiate primary ovarian carcinomas from metastatic
carcinomas.
Differential diagnosis of classical Krukenberg tumor
mainly in two categories, ovarian tumors with signet ring
cells containing mucin and ovarian tumors with signet
ring cells containing nonmucinous material. Primary
mucinous tumors of the ovary can contain cells with
signet ring appearance. However, these tumors tend to be
more commonly unilateral with a complex papillary
pattern. Mucinous carcinoid tumors (either primary or
metastatic, most commonly from appendix) enter the
differential diagnosis in this group by having cells that
may assume signet ring appearance and resemble
Krukenberg tumor cells. Although mucinous carcinoid
cells stain with mucin stains similar to Krukenberg tumor
cells, immunostains for chromogranin and synaptophysin
are usually positive and can easily confirm the diagnosis
in favor of mucinous carcinoid. Krukenberg tumors must
also be distinguished from ovarian tumors that can
contain signet ring cells filled with nonmucinous
material, including signet ring stromal tumor, sclerosing
stromal cell tumor and clear cell adenocarcinoma of the
ovary.4,10,18,21-26 Immunohistochemistry, which plays an
important role in the differentiation of ovarian tumors
with signet ring cells containing mucin, Cytokeratin 7
and 20 (CK7 and CK20) is the most commonly used.
Primary ovarian carcinomas are almost always
immunoreactive to CK7 (90-100%). Metastatic gastric
carcinoma tends to be less frequently positive for CK7
(55%) but is positive for CK20 in approximately 70% of
cases. Colorectal adenocarcinomas are usually negative
for CK7 but positive for CK20 in most cases. Tumors
metastasizing from the appendix are commonly positive
for CK20 but positive also for CK7 in 50% of cases.
Therefore, a CK7- or CK20- immunophenotype favours a
primary ovarian carcinoma, whereas a CK7- or CK20+ or
CK7+ or CK20+ immunophenotype (CK20 positivity, in
particular) favours a metastatic gastrointestinal
carcinoma.27-29 Krukenberg tumor patient prognosis is
extremely poor, with average survival times ranging from
3 to 10 months, only 10 % of these patients survive >2
years after diagnosis.30
CONCLUSION
Krukenberg tumor is very rare in younger age groups.
Diagnosis of Krukenberg tumor with unknown primary
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sites requires careful investigation of the digestive tract
and other potential sites. Better awareness of disease in
younger patients is important for early diagnosis, fertilitysparing treatment and survival.
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