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The eponym Krukenberg tumor is used to designate an ovarian neoplasm, usually bilateral and always
of metastatic origin, characterized grossly by moderate solid multinodular enlargement of the ovaries
and microscopically by diffuse infiltration by signet cells containing abundant neutral and acidic
(sialo) mucins. Herein, we present a similar case of krukenberg tumor of ovary with the associated
primary tumor being diagnosed on histologic and immunohistochemical examination.
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INTRODUCTION
Background
The eponym Krukenberg tumor is used to designate an ovarian
neoplasm, usually bilateral and always of metastatic origin,
characterized grossly by moderate solid multinodular
enlargement of the ovaries and microscopically by diffuse
infiltration of signet cells containing abundant neutral and
acidic (sialo) mucins. The ovary is a common site of
involvement for metastases (1-2% of ovarian cancer).
Approximately 7% of lesions presenting clinically as primary
ovarian tumors are of metastatic origin as in our case. The
most common sources are stomach, large bowel, appendix,
breast, uterus, lungs and skin (melanoma).1 Owing to the
clinical presentation specific to ovarian involvement and the
covert primaries often associated, the diagnosis of primary
tumor may be missed and treated deficiently, hence impacting
the prognosis. Herein, we present a similar case of krukenberg
tumor of ovary with the associated primary tumor being
diagnosed on histologic and immunohistochemical
examination.
Case Report
A 45-year-old house wife presented with dull aching lower
abdomen pain, with feeling of lower abdominal heaviness
associated with difficulty in micturition, urinary retention,
bladder fullness, anorexia and weight loss since last one year.
Pain was initially periumbilical, but shifted to lower abdomen

with time. She took NSAIDS for pain. On examination, a
lump of size measuring 15×15 cms was palpated in lower
abdomen reaching up to umbilicus, irregular surface, well
defined margins, non-tender, mobile and soft to hard in
consistency. Per rectal examination revealed multiple welldefined nodular masses; 5cms above the anal verge, firm in
consistency. The upper border could not be reached.
Complete hemogram was within normal limits. Ultrasound
abdomen revealed a large solid lobulated lesion measuring
13.6×5.8 cms posterior to uterus and extending to bilateral
adnexa. Mild free fluid was seen in the peritoneal cavity. Both
the ovaries could not be seen separately. Contrast enhanced
CT abdomen revealed a heterogeneously enhancing solidcystic mass in left adnexa measuring 13.7×10.2×15.2 cms;
extending up to hypogastrium and epigastrium and abutting
the posterior wall of uterus. Another mass with similar
radiological traits was noted in right adnexa measuring
9.8×6.9×12.4 cms and extending into the right iliac and
lumbar regions. Bilateral ovaries were visualized separately.
CA-125 level was 235.1U/ml. Ultrasound guided fine needle
aspiration
was
done
which
revealed
bilateral
ovarianadenocarcinoma. Patient received 4 cycles of
chemotherapy pre-operatively. Repeat CA-125 levels were
77.5U/ml. She was diagnosed to have bilateral adnexal mass
in peri-menopausal age group and planned for total abdominal
hysterectomy with bilateral salpingo-oophorectomy at our
hospital. Appendix with surrounding omental mass which
seemed suspicious with abundant mucous was also removed.
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On exploration, as per operation notes, bilateral ovaries were
encapsulated and had bosselated surfaces with predominantly
solid and few cystic areas. Patient had moderate ascites. Other
viscera were unremarkable. Total abdominal hysterectomy and
bilateral salpingoophorectomy along with appendicectomy and
omentectomy were performed. Post- operative recovery was
uneventful. With the suspicion of primary gastrointestinal
malignancy, patient was investigated for CEA levels which
were found to be raised (16.4ng/ml). Specimen was sent to the
department of Pathology for histopathological examination.
Ascitic fluid was sent for cytological examination.
Gross examination revealed right ovarian mass measuring
10×3×4cms and left ovarian mass measuring 15×14×8cms.
Cut sections of both the ovarian masses were predominantly
solid with few cystic and mucinous areas.
Line Table
2
2
2
2
3
3
55 of
case
report

Mistakes

Correction

Nisha Marwah.
Mansi Agarwal.
Nitesh Kumari.
Gurupriya J.
Himadri
hazarika
Rajeev Sen

Marwah N
Agarwal M
Kumari N
Gurupriya J

Figure1

Figure1(N1,N2,N3,N4,N5,N6)

Hazarika H
Sen R

Microsections examined from both the tumors showed
features of mucus secreting adenocarcinoma. Uterushad
proliferative phase endometrium with tumor infiltration into
the myometrium. Both sided fallopian tubes and parametria
also showed tumor infiltration. Appendix showed total
replacement of the structure by mucin secreting
adenocarcinoma with signet ring cells (Figure1). Omentum
also revealed diffuse infiltration by the tumor. Tumor cells
were arranged in solid sheets and small tubules. There was
abundant amount of intra- and extracellular mucin. Many
signet ring cells were seen. On immunohistochemistry, tumor
cells were diffusely positive for CK20 and MUC2 and
negative for CK7 and CA125.
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N3 Stained section of omentum showing tumor infiltration.(H&E, 200X)

N1 Stained section of ovary showing infiltration by signet ring cell and
mucus secreting tumor cells.( H&E, 400X)
N4 Section from ovary showing intracytoplasmic PAS positivity in tumor
cells.(PAS, 400X)

N2 Stained section of ovary showing diffuse infiltration by tumor cells
and mucus.(H&E, 200X)
N5 Tumor cells showing positive staining for MUC2.(IHC, 200X)

2227

International Journal Of Current Medical And Pharmaceutical Research, Vol. 3, Issue, 08, pp.2226-2229, August, 2017

growth pattern and lymphovascular invasion favour a
diagnosis of metastatic ovarian mucinous tumor. However, the
presence of signet ring cells strongly approves a metastatic
origin over the primary ovarian origin of the tumor.2,6 Special
stains and immunohistochemistry can aid in differentiating the
metastatic tumor from the primary ovarian neoplasm. The
intracytoplasmic mucins in metastatic signet ring cell
carcinoma, being neutral and acidic in nature, stain with
mucicarmine, alcian blue and PAS with diastase digestion.
Cytokeratins 7 and 20 can assist in determining the primary
site of tumor origin. Mucinous adenocarcinomas of colorectal
origin are CK7-/CK20+ and those of gastro pancreaticobiliary
origin are less frequently positive for CK7 whereas CK20
immunoreactivity has been observed in nearly 70% of the
cases. Primary ovarian mucinous neoplasms are usually
CK7+/CK20-.4,6 In the present case, the tumor cells were
MUC2/CK20+ and CA-125/CK7- thus signifying the
colorectal or appendiceal origin of the tumor.

N6 Tumor cells showing negative immunoreactivity for CA-125.(IHC,
200X)

A diagnosis of mucin secreting adenocarcinoma of
appendiceal origin presenting as bilateral ovarian malignancy
was made. Patient was administered six 3-weekly cycles of
palliative chemotherapy with paclitaxel and carboplatin.
Meanwhile, patient started gaining weight and appetite and
was put on regular follow up then after. Her repeat CEA levels
were done which were within normal limits (2ng/ml). Repeat
ultrasonography was also done which was largely
unremarkable with some inflammatory reaction around
umbilical region.

DISCUSSION
Krukenberg tumors constitute 1% to 2% of all ovarian
neoplasms. The average age of presentation is 45 years.2,3 The
relatively younger age of presentation can be explained in part
to be related to the occurrence of gastric signet ring cell
carcinoma in the women of younger age-group. Also, stomach
is the most common primary site implicated followed by large
bowel, appendix, breast, uterus, lungs and skin (melanoma), in
that order.4 Majority of the patients present with symptoms
related to ovarian involvement, for example, abdominal
distension and pain rather than those specific for the primary
organ of tumor origin. Only few patients have been reported to
present with gastrointestinal symptoms.4
Majority of cases are synchronous, but 20% to 30% occur as
metachronous lesions i.e. occur after removal of the primary.
The route of spread of this tumor is still not well established.
Tumors can spread via several pathways, including direct
spread, transcoelomic, hematogenous or lymphatic
dissemination. As the tumor is usually well encapsulated and
rarely shows any ovarian surface involvement, theory of
peritoneal seeding from primary lesion is questioned. Rich
lymphatic drainage to GIT mucosa and submucosa, initiating
retrograde lymphatic spread to ovary, is the most widely
accepted theory. Few authors favor theory of hematogenous
spread through thoracic duct.3 However, detection of cancer at
an advanced stage causes a hitch in the detection of actual
route of spread and most of the studies propose the mixed
metastatic pathways.3,5

The prognosis of a patient with Krukenberg tumor is
extremely poor with average survival time between 3 and 10
months. Only 10% of patients survive more than two years
after diagnosis.6 Literature supports the role of serum CA-125
and CEA levels in predicting the post-operative outcome in
these patients. Decrease in CA-125 levels post-operatively
signifies complete resection of the tumor whereas continued
elevation of CEA levels points towards a covert colorectal
primary asking for operative intervention.4,6
Treatment of patients with krukenberg tumor is controversial.
Resection of the primary tumor along with removal of
krukenberg tumor is the most widely accepted treatment.
However, synchronous metastasis to sites other than ovaries
offers a lower respectability and survival rates.4In the present
case, the patient underwent total abdominal hysterectomy with
bilateral oopherectomy and prophylactic appendicectomy and
omentectomy, in view of the primary ovarian malignancy. The
diagnosis of krukenberg tumor with appendiceal primary
mucinous adenocarcinoma was established on pathological
examination. The tumor had infiltrated the bilateral parametria
and fallopian tubes, uterine wall and showed metastatic
deposits in the omentum. Considering the widespread tumor
deposits, patient was given post-operative chemotherapy and
is on follow-up then after. However, according to the
literature, radiotherapy and chemotherapy have a minimal role
in the treatment of patients with krukenberg tumor.3,4

CONCLUSION
Krukenberg tumor of ovary is an entity with poor prognosis.
Early diagnosis and timely intervention are indispensable for
patient’s survival. However, paucity of the defined guidelines
for management of this tumor prompt towards the need for
further studies and trials.
Disclosure: The authors declare no conflict of interest.
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