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Abstract

A Krukenberg tumor is a rare form of metastatic ovarian cancer. Dis-
tinctly identified by its histological appearance, a signet-ring cell, it is 
an uncommon and aggressive neoplasm commonly seen in pre-men-
opausal women. We present a rare case of a Krukenberg tumor seen 
in a 36-year-old Mexican female with no known past medical history. 
Treatment modalities for our patient included metastasectomy fol-
lowed by multiple rounds of chemotherapy.
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Introduction

Krukenberg tumor is a rare form of metastatic ovarian can-
cer histologically characterized by signet-ring adenocarci-
noma with a primarily gastrointestinal source. The condi-
tion is named after the German physician Friedrich Ernst 
Krukenberg (1871 - 1946) who first described five cases in 
1896 [1]. The pathology accounts for 1-2% of all ovarian 
tumors, but in countries with a high incidence of gastric 
cancer, e.g. Japan, Korea, China, the prevalence is much 
higher [2].

Most patients present with bilateral ovarian involvement 
(80%), and the prognosis is very poor with a median survival 
of only 14 months [2]. A Krukenberg tumor can present at any 
age; however, the average age of diagnosis is 40 - 46 years [2]. 
This report presents an unusual case of a Krukenberg tumor in 
a 36-year-old healthy young female and highlights the diag-
nostic workup undertaken.

Case Report

A 36-year-old Mexican female with no significant past medi-
cal history presented to the emergency department complain-
ing of intermittent episodes of epigastric abdominal pain with 
occasional bouts of diffuse abdominal pain. Reportedly, the 
pain was worse at night with laying down, along with con-
sumption of food. As these pain episodes were of first occur-
rence, the patient was prescribed famotidine by her primary 
care physician, which prevailed to no relief. A further workup 
included an ultrasound of the abdomen, which revealed ascites 
of the anterior abdomen. Findings from an abdominal and pel-
vic computed tomography with contrast revealed a complex 
4.5 cm right ovarian mass (Fig. 1) and moderate ascites with 
nodular heterogenous omentum suspicious for carcinomatosis/
peritonitis. The liver, pancreas, spleen, adrenal glands and kid-
neys were normal. There was no retroperitoneal adenopathy 
noted and the bowel was free of obstruction. Consecutively, 
the blood serum levels of CA125 level were 267 U/mL on the 
day of presentation, and subsequent measurement 5 days later 
revealed a persistent elevation of CA125 of 279 U/mL with a 
CA19-9 of 8.

The decision was made to perform a diagnostic laparos-
copy with total abdominal hysterectomy, bilateral salpingo-
oophorectomy and omentectomy. Results from the procedure 
revealed 4 L of straw colored ascitic fluid, small bowel matted 
in a large cluster, and edematous ascending, transverse, and 
descending colon. The transverse colon was noted to be ad-
herent to the greater curvature of the stomach and there was 
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Figure 1. CT scan of the abdomen characteristic for a right ovarian 
tumor. CT: computed tomography.
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obliteration of the lesser sac. The omentum was shrunken and 
hard, the ovaries appeared enlarged, approximating at 5 - 6 cm 
in size bilaterally with papillary growths and firm in texture.

The frozen section biopsy of the ovary was obtained 
and pathology analysis revealed signet-ring cell carcinoma 
(Krukenberg tumor) involving the bilateral ovaries, fallopi-
an tubes and omentum (Fig. 2). To aid in distinguishing the 
source of malignancy, immunohistochemical analysis was 
commissioned. Immunophenotype expression of markers 
found on epithelial membranes and intestinal protein was em-
ployed to distinguish a primary ovarian carcinoma from a pos-
sible metastatic gastric source. The ovarian sample was found 
to be positive for cytokeratin 7 (CK7), CK20 and CDX2 im-
munoprofile, consistent with a gastric primary origin. This 
strengthened the diagnosis of metastatic adenocarcinoma of 
the ovary over primary ovarian carcinoma. Esophagogas-
troduodenoscopy (EGD) was performed to assess a possible 
gastric source. Findings from the EGD revealed prominent 
and edematous gastric folds, multiple (four) superficial clean-
based ulcers with raised and scalloped edges in the distal gas-
tric body. Gastric biopsies were taken from the antrum, body 
and the friable mucosa surrounding the gastric ulcers. Biop-
sies from the gastric ulcers treated with Alcian blue/periodic 
acid-Schiff (PAS) staining exhibited intercytoplasmic mucin 
in signet-ring cells, supporting the diagnosis of signet-ring 
cell carcinoma (Fig. 3). Further immunostaining was nega-
tive for H. pylori. Human epidermal growth factor receptor 2 
(Her-2) neu determination was negative for the gastric ulcer 
specimen (Fig. 4). The diagnosis of Krukenberg tumor was 

made and management for the malignancy was commenced 
by the oncology department. Three months later, a decrease in 
hemoglobin was noted. This was evidenced by an EGD which 
revealed duodenal erosions, a gastric ulcer with a clean base, 
hematin in the stomach and an acquired duodenal stenosis. 
Oral intake was poorly tolerated, and the patient’s primary 
mode of nutrition was via total parenteral nutrition (TPN). 
As the patient’s condition escalated quickly, the decision was 
made to transition to hospice care. The patient deceased after 
1 day of hospice care.

Discussion

In the majority of cases, Krukenberg tumors seem to originate 
from a gastric or colorectal source but there have been reports 
made in the past suggesting metastasis form other sites such as 
the small intestine, breast, pancreas, biliary tract and gallblad-
der [3, 4]. Krukenberg tumor predominantly affects pre-men-
opausal women, with the average age of diagnosis at 40 - 46 
years. A possible explanation for this is that the functioning 
ovary has a rich blood supply which is more prone to hematog-
enous metastasis [2]. Also, some researchers believe that the 
rupture of the ovary due to ovulation releases growth factors 
as part of the wound healing process which promotes cell mi-
gration into the wound area, known as chemotaxis. This could 
potentially attract metastatic tumor cells and lead to ovarian 
malignancy [2].

The mechanism of metastasis has not been established yet; 

Figure 2. The histopathological examination of the frozen section ovarian-biopsy showing poorly differentiated, diffusely infil-
trating signet ring cell carcinoma. Arrows pointing towards the signet ring cells, containing large mucin filled intracytoplasmic 
vacuoles, with eccentric hyperchromatic nuclei pushed towards the periphery (hematoxylin and eosin staining; magnification: (a) 
× 200 and (b) × 400).
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however, there are three possible pathways of dissemination 
discussed in literature: lymphatic, hematogenous and perito-
neal [5].

Our patient only endorsed symptoms of abdominal pain 
and nausea, and these non-specific complaints could be eas-
ily mistaken for more commonly occurring gastrointestinal 
disorders such as non-ulcer dyspepsia or gastritis. Kruken-
berg tumors can present with wide-ranged and non-specific 
symptoms; however, the most common presenting signs are 
abdominal pain and distention, explained by the enlargement 
of the ovaries [4].

The current World Health Organization diagnostic criteria 
for Krukenberg Tumor are based on the pathological descrip-
tion by Serov and Scully. It states that to make a diagnosis the 
following features should be present: 1) Presence of stromal 
involvement; 2) Ovarian stromal sarcomatoid proliferation; 3) 
Presence of mucin-producing signet-ring cells [2].

The patient in our case was initially found to have char-
acteristic signet-ring cells present on biopsy in the ovaries, 
fallopian tubes and omentum. The first step was to determine 
whether the malignancy was a primary ovarian malignancy or 
due to metastasis. Immunohistochemical testing is commonly 
employed to guide the physician in determining the source of 
ovarian carcinomas. Primary ovarian malignancy tends to be 
highly immunoreactive for the CK7 (90-100%) immunophe-
notype and negative for CK20. Metastatic gastric carcinoma 
on the other hand is generally less positive for CK7 (55%) but 
shows positivity for CK20. Tumor metastasis from a colorectal 
source is generally negative for CK7 but positive for CK20 [4].

Figure 3. (a, b) Gastric signet-ring cell carcinoma characterized by the presence of abundant intracytoplasmic mucin, combina-
tion of Alcian blue (pH 2.5) and periodic acid-Schiff (PAS) stain color the neutral and acid mucins demonstrating a dark blue/
purple or magenta coloration (original magnification, × 400). (c) Histopathology of gastric adenocarcinoma showing mucin filled 
vacuoles that push the nucleus to one side, as shown by the arrows, characteristic of signet ring cell pattern (hematoxylin and 
eosin, × 200).

Figure 4. Immunohistochemical staining of the gastric biopsy with Her-2/
Neu monoclonal antibodies showing absence of membranous staining in 
the patient (a), compared to the strong continuous membranous staining 
in positive control (b). Her-2: human epidermal growth factor receptor 2.
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Our patient’s immunophenotype showed immunoreactiv-
ity for both CK7 and CK20, and this prompted us to search for 
a gastric malignancy as the source. Serum CA125 levels are 
useful to track in patients affected by this disorder, it is used 
post-operatively to assess the success of resection of the tumor 
and it can also be used to screen patients with pre-existing gas-
trointestinal, breast or other malignancies for possible ovarian 
metastasis [4].

Prognosis of the disease is poor and depends on the source 
of the metastasis with median survival of 11, 21.5, 31 and 
19.5 months for gastric, colorectal, breast and other origins, 
respectively [3]. A recent meta-analytic study by Lionetti et al 
looked at the clinicopathologic factors affecting the prognosis 
in Krukenberg tumor. Twenty-three studies with 1,743 patients 
were included and the result showed that a decreased overall 
survival (OS) was significantly associated with ascites (hazard 
ratio (HR) 2.055; P = 0.034), synchronous presentation (HR 
1.679; P = 0.034), increased serum carcinoembryonic antigen 
(CEA) levels (HR 1.380; P = 0.01000) and peritoneal involve-
ment (HR 1.944; P = 0.003) [6].

There is a lack of consensus regarding the treatment strate-
gy for this disease: no curative treatment is available but given 
the poor survival rate it is of utmost importance for the physi-
cian to choose one that will optimize survival time even if it is 
by a few months.

There are a few different treatment options available such 
as cytoreductive surgery (CRS), adjuvant chemotherapy (CT) 
and hyperthermic intraperitoneal chemotherapy (HIPEC). Cy-
toreduction is also referred to as debulking and describes the 
process of surgically removing tumors. HIPEC is a type of 
chemotherapy which employs thermal injury to induce heat-
shock protein release from tumor cells and facilitates cytotox-
icity of chemotherapeutic medication [7].

In our patient, the debulking procedure was completed to 
decrease pain and obstructive symptoms, and improve the ac-
tivities of daily living, thus globally promoting a better qual-
ity of life. Although the patient perished shortly after the op-
eration (3 months), we believe this was due to her extensive 
metastatic disease at the time of presentation. We cannot confi-
dently claim that metastasectomy lengthened the patient’s life 
but based on the limited available literature, it seems to be the 
best option available. A systematic review of 20 retrospective 
studies on the association of OS by Lionetti et al concluded 
that CRS without residual and HIPEC seem to be effective 
in prolonging OS with CT showing conflicting evidence [8]. 
Two additional studies report that metastasectomy shows a sig-
nificantly longer median OS compared to those who did not 
undergo the same procedure. Cheong et al reported a median 
17-month OS in the resection cohort compared to 3 months in 
the non-resection group who were managed with either sys-
temic chemotherapy or supportive care [9]. Studies by Lu et al 
and Jiang et al also reported a prolonged OS in patients who 
underwent metastasectomy [10, 11].

In the case of a diagnosis of Krukenberg tumor, it is of 
importance that physicians consider inspecting for possible 
extra-ovarian sources. As this cancer is known to exhibit ag-
gressive expansion and metastasis, early metastasectomy may 
prolong median survival time, thus promoting an improved 
quality of life with increasing functioning of daily living. An 

important treatment modality is HIPEC, a mode of chemother-
apy in which thermal injury is employed to induce heat-shock 
protein release from tumor cells. This promotes cytotoxicity of 
chemotherapeutic medication.

Conclusion

We present a rare case of a metastatic ovarian cancer known as 
a Krukenberg tumor. It is highlighted by its distinct histologi-
cal appearance, known as a signet-ring cell. A very poor out-
come with a median survival of only 14 months is important 
to consider in the diagnosis and management of this tumor [2]. 
The mainstay of treatment in our case included chemotherapy 
and surgery.
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