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Figure 1. The external surface of both A – the right ovary and B – the left ovary was bosselated; C – The cut surface
of the left ovary was solid, whitish with foci of congestion; D – Photomicrograph of the ovary showing signet ring
cell adenocarcinoma (H&E, 400X).
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Krukenberg tumor

First described in 1896 by Friedrich Ernst
Krukenberg (1871-1946), Krukenberg tumor is a
metastatic signet ring cell adenocarcinoma of the
ovary. 1 The incidence of Krukenberg tumors varies
from 1% to 21%.2,3 The most common primary tumor
sites metastasizing to ovaries include stomach usually
arising in the pylorus followed by colorectal, breast,
and appendix.1 The stomach has been attributed as
the primary site in about 70% of cases.4 Krukenberg
tumor is more prevalent in Asian countries, which have
a higher prevalence of gastric carcinoma.1
There are no apparent differences between
the symptoms arising from primary and secondary
ovarian malignancies. Krukenberg tumors remain
asymptomatic until very advanced. In some cases, the
features are non-specific, like abdominal pain, weight
loss, and increasing abdominal girth.1 The age profile of
these patients is relatively younger than patients with
other metastatic carcinomas.1 This may be attributed
to the higher frequency of gastric signet ring cell
carcinoma in younger females.1
Mechanisms of the spread of Krukenberg tumor
proposed are retrograde lymphatic dissemination
involved in gastric cancer metastases, hematogenous
spread most frequent in colorectal cancer, and
transperitoneal direct spread.5
Radiologically, Krukenberg tumors appear as
complex semisolid masses with varying proportions of
solid and cystic components.6 Secondary lymphomatous
involvement of ovary usually from the upper
gastrointestinal tract is solid, whereas colonic primaries
are predominantly cystic in nature.6 Metastases from
breast primaries to the ovaries tend to be of small
size. 6 Among all the other imaging characteristics
of Krukenberg tumors, bilateral involvement of the
ovaries appears to be the most helpful finding in
differentiating from primary ones with over 80% of
them being bilateral in nature.4,6
Grossly, Krukenberg tumors are asymmetrically
enlarged with bosselated contour.1,4 Microscopically,
they are signet ring cells adenocarcinomas accounting
for at least 10% of the tumor.2 IHC plays an important
ancillary method in confirming the diagnosis. The most
commonly used IHC markers are CK7, and CK20. 1
Metastatic gastric carcinomas are CK7 and CK20
positive in 55%, and 70% of cases, respectively. 7
Colorectal carcinomas are usually negative for CK7 but
positive for CK20 in most cases.7 In contrast, primary
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ovarian carcinomas are almost always positive for CK7
and usually negative for CK20.1,7 Thus, a combination
of CK7+/CK20− favors a primary ovarian carcinoma,
whereas an immunophenotype of CK7 −/CK20 + or
CK7+/CK20+ favors a Krukenberg tumor metastasis
from the gastrointestinal tract. 1,7 Positive IHC for
MUC5AC suggests gastric primary.8
Krukenberg tumor must be differentiated from
ovarian tumors showing signet-ring cells morphology
and filled with either mucinous or non-mucinous
material. 8 Primary mucinous ovarian carcinomas
and mucinous carcinoid tumors are the important
differential diagnoses for tumors with signet-ring cells
filled with mucin.8 Primary mucinous ovarian tumors
have a complex papillary pattern and are usually
unilateral.9 IHC for chromogranin and synaptophysin
help in ruling out mucinous carcinoid. 9 Ovarian
signet‑ring stromal tumor, sclerosing stromal cell tumor
and clear cell adenocarcinoma are the differential
diagnoses for tumors that can contain signet-ring
cells filled with non-mucinous material.9 Usually, these
tumors are non-reactive for AB-PAS stain.9
The various unfavorable prognostic factors in
Krukenberg tumors include peritoneal involvement,
synchronous presentation, ascites, and increased
serum carcinoembryonic antigen (CEA) levels. 10
Krukenberg tumors are stage IV disease and have a
poor prognosis with a median survival of 14 months.4
Figure 1 represents the surgical specimen
of a total abdominal hysterectomy with bilateral
salpingo‑oophorectomy from a 35-year-old female that
was hospitalized with the working diagnosis of bilateral
malignant adnexal masses. On gross examination, the
uterus, along with the cervix, measured 9.5 cm at its
longest axis with asymmetrically enlarged ovaries.
The right ovarian mass measured 5 cm in the largest
dimension, and the left ovary measured 23 cm in the
largest dimension. The external surface of both ovaries
was bosselated (Figure 1A and 1B). The capsules were
intact and smooth without any adhesions or deposits.
The attached fallopian tubes were uninvolved. On cut
surface, both ovaries were solid, whitish, and with foci
of congestion (Figure 1C).
Microscopic examination revealed infiltrating
signet ring cell adenocarcinoma (Figure 1D). Alcian blue
in the combination with Periodic acid-Schiff (AB-PAS) at
pH 2.5 highlighted the cytoplasmic mucin in the signet
ring cells. Immunohistochemistry (IHC) performed
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showed tumor cells positive for cytokeratin 20 (CK20)
and MUC5AC. The tumor cells were negative for
cytokeratin 7 (CK7), chromogranin, and synaptophysin.
Upper gastrointestinal endoscopy revealed an
ulcer measuring 2 cm in diameter in the greater
curvature, a biopsy from which confirmed a diagnosis
of signet ring cell carcinoma. Thus, a final diagnosis
of the Krukenberg tumor was made.
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