
Introduction

A Krukenberg tumor is an ovarian metastasis of a signet

ring cell carcinoma. Krukenberg tumors may originate from

many anatomical sites, the stomach is the most common

site[1]. The prognosis is very poor and almost all patients

die within one year of the diagnosis.[2] Several mecha-

nisms have been suggested to explain the development of

ovarian metastases from gastric cancer including lymphatic

spread, hematogenous spread, direct invasion, and peri-

toneal seeding. A Krukenberg tumor is likely induced by

complex mechanisms, and lymph node metastasis is con-

sidered to be the most potent risk factor for recurrence.[3,4]

In some cases, ovarian metastasis occurs when the primary

lesion is small and subclinical.[5,6] In such cases, the di-

agnosis of the primary lesion may be very difficult. 

Case Report

Case 1
A 50-year-old woman presented the clinic with a complaint of

abdominal fullness and was subsequently admitted to our hospi-

tal for the evaluation of bilateral ovarian tumors. She had no sig-

nificant past medical history, and her menstrual cycle was

irregular. Family history revealed that her mother had a history of

stomach cancer, and her sister and father had a history of hepatic

cancer. Ultrasonography and CT showed a 6.7 cm tumor of the

right ovary and 3.8 cm tumor of the left ovary. The tumor sur-

faces were irregular and enhanced with contrast on CT (Figure

1). There were no other significant physical and imaging findings.

Tumor markers were within normal limits:carbohydrate antigen

125(CA125) was 23 U/mL, cartinoembryonic antigen(CEA) was

0.8 ng/mL and carbohydrate antigen 19-9(CA19-9) was 11 U/mL.

No abnormalities were observed on gastrointestinal endoscopy.

The patient underwent bilateral salpingo-oophorectomy and total

hysterectomy (Figure 2) and frozen sections revealed metastatic

adenocarcinoma. During surgery, the upper abdominal and lower

abdominal area were examined, but no primary lesion was de-

tected. Mild ascites were detected, but cytological examination of

ascetic fluid was negative. Signet -ring cells and moderate stromal

hyperplasia characteristic of a Krukenberg tumor were found on

histological examination of both ovarian tumors. Tumor im-

volvement of the lymphatics was particularly prominent in the

hilum ovarii. Based on the final histopathological findings, metas-

tasis to the ovaries from gastric signet ring cell carcinoma was

considered(Figure 3). However, gastrointestinal endoscopy after

the operation yielded unremarkable findings..

Seventeen months after surgery, followup CT showed multiple

bone metastases(Figure 4) and signet ring cell carcinoma was de-

tected on biopsy of the iliac bone.(Figure 5) There were no symp-

toms of bone metastasis and tumor markers were not elevated.

Twenty months after the operation, upper gastrointestinal en-

doscopy revealed a small mucosal lesion in the gastric antrum(Fig-

ure 6) and signet ring cell carcinoma was detected by biopsy.

Chemotherapy[TS-1 + cisplatin, weekly paclitaxel] was initiated
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Summary

Distinguishing primary ovarian cancer from metastatic ovarian cancer may be difficult. The treatment and prognosis of primary ovar-

ian cancer and metastatic ovarian cancer are distinctly different; therefore, it is important to distinguish between these two types of can-

cer. We report two cases of Krukenberg tumor that presented challenges in establishing a preoperative diagnosis. Bilateral ovarian

tumors with pathological findings of signet ring cell malignancy were resected in case 1. However, no abnormaities were found on gas-

trointestinal endoscopy after operation. Seventeen months after the resection, computed tomography(CT) showed multiple bone metas-

tases, and the biopsy revealed signet ring cell carcinoma. Twenty months after the initial surgery, upper gastrointestinal endoscopy

revealed a small mucosal lesion that showed singet ring cell carcinoma findings on biopsy. In case 2, we suspected bilateral ovarian tu-

mors of a Krukenberg type. A complete physical examination was performed before and after ovarian surgery, but a primary site was

not found. The resected bilateral ovarian tumors showed extensive lymphatic involvement with signet ring cells and prominent in-

volvement of hilum ovarii. Therefore we considered the tumors in this case to be Krukenberg tumors. Ovarian metastasis from early

stage gastric cancer is very rare, and the primary gastric cancer lesion may be very small, and easily overlooked. It may be necessary

to repeat the endoscopic exploration several times if a Krukenberg tumor is suspected.  Content: We report two cases of Krukenberg

tumors wherein an accurate diagnosis was difficult to establish. 
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for 21 months, and the patient is currently alive with disease.

Case 21
A 30-year-old woman, gravida 2, para 2, presented to the or-

thopedics department with a 6 month history of right inguinal pain

and edema of both lower extremities. Subsequently, she was ad-

mitted to our hospital for evaluation of pelvic tumors. She had no

significant past medical history or familial history. A solid palpa-

ble tumor and edema were noted in the lower abdomen. Serum

CA125 was 51 U/mL(normal < 34 U/mL), CA19-9 was 72

U/mL(normal< 36 U/mL), CEA was < 0.5 ng/mL, and D-dimer

was 1.8 μg/mL(normal<0.9μg/mL). MRI showed a 12 cm right

ovarian tumor and a 5 cm left ovarian tumor (Figures 7 and 8) and

slight swelling of the inguinal lymph nodes. There was no evi-

dence of thrombosis in the lower extremities. Gastrointestinal en-

doscopy performed prior to surgery was unremarkable.

Figure 5. — Iliac bone biopsy

Figure 4. — Bone metastasis of vertebra

Figure 3. — Signet ring cells

Figure 2. — Sectioned surface image of right ovarian tumor

Figure 1. — Pelvic CT shows bilateral ovarian tumors
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Figure 11. — Lymphatic involvement of signet-ring cells in hilum

ovarii

Figure 10. — Signet-ring cells of ovarian tumor

Figure 9. — Right ovarian tumor

Figure 8. — Pelvic MRI, right ovarian tumor

Figure 7. — Pelvic MRI, left ovarian tumor

Figure 6. — Upper gastrointestinal endoscopy revealed a small

mucosal lesion
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Bilateral salpingo-oophorectomy, total hysterectomy, and

pelvic lymp hnode biopsy were performed. The right ovarian

tumor was 16 cm in diameter and the left ovarian tumor was 8 cm

in diameter. Both tumors were smooth and grayish white (Figure

9). The uterus was normal, but there were swollen lymph nodes in

the mesenterium. Cytological examination revealed mild ascites

with signet ring cells. The ovarian tumors and resected lymph

nodes showed signet ring cells and moderate stromal hyperplasia

on histopathological examination (Figure 10). Similar to case 1,

there was prominent lymphatic involvement with signet ring cells

particularly in the hilum ovarii (Figure 11). The final pathologi-

cal diagnosis was metastases of gastric signet ring cell carcinoma

to the ovaries and pelvic lymph nodes.

Eleven days postoperatively she returned to the hospital be-

cause of respiratory discomfort. CT revealed bilateral pleural ef-

fusions and pulmonary embolism. Signet ring cells were detected

in the pleural effusion and she was administered TS-1 chemother-

apy. Subsequently, her condition deteriorated and she expired 6

months after surgery.

Discussion

The proportion of malignant ovarian neoplasms that are

of metastatic origin has been reported to be 6-7%.[7] The

frequency of a detectable primary lesion at the time of pres-

entation varies according to country and age. In Japan, pri-

mary lesion originating from stomach cancer are most

commonly observed, but the proportion of primary lesions

originating in the colon and rectum is increasing.[8] In

western countries, breast cancer and colorectal cancer are

the most common primary sites.[9,10] Treatment and prog-

nosis differ for primary ovarian cancer and metastatic ovar-

ian cancer; therefore, it is important to distinguish between

these two types of cancer. However, it is sometimes diffi-

cult to distinguish these two types of ovarian tumors. In

some cases, as in case 1, a metastatic ovarian tumor is de-

tected before the primary lesion.

Metastatic ovarian tumors are usually small in size (often

<10-12 cm) and bilateral, with a nodular growth pattern in

the superficial cortex of the ovary.[7] Seventy percent of

metastatic ovarian tumors occur bilaterally, and 15-20% of

bilateral ovarian tumors are metastatic. [11] Histlogical fea-

tures include an infiltrative growth pattern with stromal

desmoplasia, a nodular growth pattern, involvement of the

ovarian surface and superficial cortex, and involvement of

the hilum and lymphovascular space. In comparison, pri-

mary ovarian tumors are usually unilateral and large (> 10-

12cm), and histologically, differ from metastatic ovarian

tumors, demonstrating a confluent glandular growth pat-

tern.[7] In case 1, both tumor diameters were < 10 cm. In

case 2, the right ovarian tumor diameter was > 10 cm and

the left ovarian tumor was < 10 cm.

Krukenberg tumors are ovarian metastases of a primary

tumor derived from abdominal or retroperitoneal organs

and were first reported by Frederich Ernst Krukenberg in

1896. The definition and diagnostic criteria of these tumors

have been confusing over time. Previously, all metastatic

ovarian cancers were initially considered to be a Kruken-

berg tumor. However, in 1938, Novac and Gray proposed

that a Krukenberg tumor should specifically be an ovarian

tumor composed of signet ring cells within a dense fibrob-

lastic stroma. Krukenberg tumors are rare tumor and ac-

count for only 2% of all ovarian cancers. The prognosis is

extremely poor, with the majority of patients dying within

1 year of the diagnosis. In Kiyokawa’s clinicopathologic

analysis of 120 Krukenberg tumors, the mean patient age

was 40-46 years old and 35-45% of patients were < 40

years old. Sixty-three percent of the tumors were bilateral.

Two-thirds of the primary tumors originated in the stom-

ach; other primary sites in order of frequency were the ap-

pendix, colon, breast, small intestine, rectum, gallbladder,

and urinary bladder. Seventeen patients had abnormal vagi-

nal bleeding, four had virilization, and four had hirsutism

without virilization. Microscopic examination showed great

variation from case to case and within individual neo-

plasms. Fibroma, sclerosing stromal tumor, massive ovar-

ian edema, stromal hyperthecosis, clear cell carcinoma,

other adenocarcinomas, mucinous carcinoid, metastatic

mucinous carcinoid, and Sertoli-Leydig cell tumor were all

considered in the differential diagnosis of Krukenberg

tumor.[12] 

Tazaki et al. proposed that the stromal edema and hyper-

plasia seen with metastatic ovarian tumors derives from the

cancer cell’s invasion from the hilum ovarii to the reminder

of the ovary.[13] Pathologically, extensive lymphatic in-

volvement was seen in both of our cases. The prominent

tumor involvement of the lymphatics, particularly in the

hilum ovarii, indicates that the ovarian tumor developed as

a metastasis from another lesion.

Several mechanisms have been suggested to explain the

progression of gastric cancer, including lymphatic spread,

hematogenous spread, direct invasion, and peritoneal seed-

ing. In case 1, no lymph node enlargement was present

when the patient was diagnosed with bone metastasis, even

with recurrent bone metastasis no other metastatic lesions

have occurred in this case to this day. As such, we consid-

ered case 1 to represent the hematogenous spread of gastric

cancer.

In case 2 the patient had bilateral lower extremity edema,

and several enlarged lymph nodes were observed with CT.

As such, we considered case 2 as representing lymphatic

spread.

Metastasis may occur with early gastric cancer. Even in-

tramucosal gastric cancer may lead to a Krukenberg tumor.

Shiomi et al. reported that ovarian metastasis comprised

0.14% of all gastric cancers and 0.37% of early gastric can-

cers.[6] While there are some case reports of Krukenberg

tumors with early gastric cancer, there are no reports of

Krukenberg tumors with early stage cancer originating in

other organs. In case 1, after the diagnosis of bone metas-

tases, we were able to detect intramucosal gastric cancer

with endoscopy. In case 2, the primary lesion was not ap-

parent on endoscopy at the time of bilateral salpingo-
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oophorectomy, total hysterectomy, and pelvic lymph node

biopsy. Because of the patient’s clinicopathological pres-

entation, we suspected that the primary tumor was a gastric

cancer. Repeat upper endoscopy or autopsy may have re-

vealed the primary gastric tumor. It is necessary to repeat

gastrointestinal endoscopy when the primary lesion is un-

known.

Yada-Hashimoto et al. reported that survival for patients

who underwent aggressive ovarian tumor resection with-

out residual cancer averaged 23.7 months, whereas the av-

erage prognosis for patients with aKrukenberg tumor is 6

months. [14] Therefore, they advised aggressive tumor re-

section. However, the radical resection of a Krukenberg

tumor without leaving residual tumor is difficult in many

cases. Both of our cases underwent complete resection of

the bilateral ovarian tumors and underwent chemotherapy,

and case 1 survived longer than case 2. This may be due to

the inherent nature of the individual tumors. Postoperative

chemotherapy has been reported beneficial in patients with

gastric cancer, but its utility in Krukengerg tumor is con-

troversial.

Conclusion

We report two cases of Krukenberg tumor that elicited

challenges in establishing a preoperative diagnosis. In both

cases, gastric cancer was not detected preoperatively, but

the bilateral ovarian tumors in each case revealed patho-

logical findings consistent with metastasis of the signet ring

cell type. 
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