
Introduction

The presence of adnexal masses during pregnancy ranges

from 1:81 to 1:2,500 pregnancies, but only 3% of these masses

are malignant [1]. A Krukenberg tumor is an ovarian adeno-

carcinoma metastasis from a primary malignancy of the gas-

trointestinal tract, with 76% originating from the stomach, and

it accounts for 1~2% of all ovarian tumors [2]. The incidence

of gastric cancer in pregnant women was only 0.016% even in

Japan where a high rate of gastric cancers was reported [3];

hence Krukenberg tumor during pregnancy is even rarer.

The patient with Krukenberg tumor can be pregnant be-

cause the ovary still has a part of the normal cortex and hence

does not affect ovulation. A Krukenberg tumor with preg-

nancy is so uncommon and due to the lack of treatment guide-

lines, it is easily misdiagnosed, thus presenting a challenge

for the physician. The authors present a case report of a

woman 29-weeks pregnant patient with massive bilateral

Krukenberg tumors, which was misdiagnosed as subserous

myoma preoperatively and ovarian stromal tumor intraoper-

atively. The aim was to provide clinicians with the clinical

manifestations of this rare case and provide some information

about better clinical diagnosis and treatment of the disease.

Case Report

A 26-year-old nulliparous woman with preeclampsia was referred

to the Obstetrics Department at 29

+2

weeks of gestation, with com-

plaints of intermittent headache and dizziness over the past three

weeks and clouded vision for one day. She complied with her ante-

natal schedule well and generally had no abnormalities detected dur-

ing the course of pregnancy until recently. At eight weeks of

gestation, progesterone treatment was once given because of vagi-

nal bleeding. Small red acne on the skin of the neck and the chest

which was androgenized body feature was observed since she was

pregnant. She denied any past medical problems and was not taking

any medications prior to her pregnancy. Additionally, she denied the

use -of tobacco, alcohol, or illicit drugs. The family history was non-

contributory.

The physical exam found her blood pressure to be 160/120 mmHg

and it indicated a gravid uterus at around 28 weeks of gestation.

Lower limbs had slight edema. A gynecological examination re-

vealed no clitoral enlargement. Laboratory findings showed normal

electrolytes. Hemoglobin was 135 g/L and platelets were 379×10

9

/L.

Urine analysis revealed no evidence of leucocytes and blood. How-

ever, the quantitative 24-hour urine collection for protein was 0.78

grams (normal level during pregnancy is 0-0.3 grams/24 hours). Car-

cinoembryonic antigen (CEA) and cancer antigen 19-9 (CA 19-9)

levels were normal, while the cancer antigen 125 (CA 125) was

found to be elevated at 92.49 U/ml (normal range: 0-39 U/ml) and

alphafetoprotein (AFP) was 79.19 ng/ml (normal range: 0-20 ng/ml).

Circulating levels of testosterone were elevated to 10.91 ng/ml (nor-

mal range: 0.06-0.82 ng/ml), while other hormones such as estra-

diol and aldosterone were in the normal range. 17-OH-progesterone

was 4.96 μg/L (normal range: 0.40-1.02 μg/L).

An ultrasound revealed a normal fetal intrauterine pregnancy but

detected a heterogeneous solid mass mimicking a subserous myoma

originated from uterus, with regular echogenic margin and a tex-

ture, 11.3×9.4×6.8 cm in size, just the back of the cervix, without

ascites (Figure 1A). The blood flow signals were seen in the mass.

The image was so similar to that of a subserosal myoma that the

authors did not perform further imaging studies such as CT or MRI.
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Summary

Krukenberg tumor with pregnancy is rare but it is a challenge for treatment and diagnosis. The authors report a case of a 29-week preg-

nant patient with a massive bilateral Krukenberg tumor which was misdiagnosed as myoma preoperatively and as ovarian stromal tumor

intraoperatively. Prenatally the woman was asymptomatic except for preeclamptic symptoms, but red acne on the skin and elevated

testosterone were observed. Pelvic ultrasound detected a heterogeneous solid mass mimicking a subserous myoma. The deterioration

of preeclampsia prompted a cesarean section, but the neonate died nine days after he was born. A bilateral adnexal mass was found and

considered as stromal tumor by frozen section because of luteinization of the stroma. The final pathology showed low differentiation

adenocarcinoma of ovary, which was confirmed by gastric biopsies. The patient had undergone chemotherapy 16 times without surgi-

cal debulking and she was in generally well 1.5-year follow-up.
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The patient with preeclampsia was stabilized with magnesium

sulfate and anti-hypertensive therapy, monitoring for maternal and

fetal well-being. One week later, the patient experienced abdomi-

nal distension and blood pressure increased to 180/128 mm/Hg, and

ultrasound showed ascites about 2,000 ml and lactate dehydroge-

nase (LDH) was up to 407 U/L (normal range: 40-250 U/L). Urine

analysis revealed quantitative 24-hour urine collection for protein

to be 12.56 grams.The deterioration of preeclampsia prompted the

decision of termination of pregnancy.

Cesarean section was conducted under spinal anesthesia and one

1,100-gram male fetus was born with Apgar scores 9 and 9 at one

and five minutes and was then admitted to the neonatal intensive care

unit. There were no neonatal apparent anomalies but the neonate de-

veloped respiratory distress syndrome that was treated with surfac-

tant. However, his situation was getting worse and at last family gave

up the treatment, and nine days after he was born, the newborn died.

After the closure of the uterus during operation, the patient was found

to have a bilateral adnexal mass measuring 12 cm in its greatest di-

ameter of the right ovary and 5 cm for the left (Figure 1B). The right

ovary biopsy was processed for frozen section investigation, which

was considered sclerosis stromal tumor (Figure 2A). Frozen section

for the left ovary biopsy was also subsequently considered a stromal

tumor. Palpation of the upper abdomen showed macroscopically nor-

mal liver, spleen, peritoneum, omentum, small and large intestines,

but the greater curvature of the stomach was found to be a bit stiff,

which suggested a primary gastric cancer. Although the gynecologist

doubted a Krukenberg tumor during exploration, intraoperative

pathological examination indicated there was no lesion for malig-

nancy. Therefore the authors decided neither to remove the ovaries

and nor to enlarge the operation, and the next suggested therapy was

to be given after the final pathologic result and gastric examination.

The final pathology showed low differentiation adenocarcinoma

of bilateral ovary, which was confirmed with numerous mucin-filled

signet-ring cells and several intestinal-type glands, and indicated a

possible metastasis from a gastric origin (Figure 2B). This was fur-

ther supported by the immunochemistry results. The tumor was im-

Figure 1 — A) Ultrasound show-

ing a heterogeneous solid mass

mimicking a subserous myoma,

measuring 11.3×9.4×6.8 cm. B)

During cesarean section, pres-

ence of a bilateral adnexal

masses measures 12 cm in its

greatest diameter in the right

ovary, and 5 cm in the left.

Figure 2 — A) Intraoperative

frozen section of the ovary

biopsy showing small groups of

signet-ring cells scattered in the

stroma, which is remarkably

luteinized and misdiagnosed as a

sclerosis stromal tumor (H&E,

×400). B) Paraffin section of the

ovary (final pathology) showing

the tumor tissue composed of nu-

merous mucin-filled signet-ring

cells and several intestinal-type

glands. (H&E, ×400).

Figure 3 — A) Esophagogastro-

duodenoscopy showing mucosal

fold thickening on the non-peri-

staltic stomach wall along the

greater curvature. B) Gastric

biopsy shows a poorly differen-

tiated adenocarcinoma in the

lamina propria of stomach. The

tumor is characterized by signet-

ring cells, tubular glands, and

solid tubules (H&E, ×400).
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munoreactive to CK7 and CK20, which suggested a gastro- pancre-

atobiliary origin. Based on the intraoperative exams, an esopha-

gogastroduodenoscopy was performed, which revealed patchy areas

of erythema and mucosal fold thickening on the non-peristaltic stom-

ach wall along the greater curvature (Figure 3A). Multiple biopsies

were obtained that showed the presence of a poorly differentiated

adenocarcinoma in the lamina propria of stomach (Figure 3B).

Ten postoperative days later, the patient was discharged from the

hospital after recovery of the preeclampsia. Since she was diag-

nosed as having Stage IV gastric cancer, palliative chemotherapy

was scheduled. Then the patient had undergone chemotherapy 16

cycles without surgical debulking and she was generally well when

the authors had performed a 1.5-year follow-up.

Discussion

Generally, a Krukenberg tumor is usually considered as an

advanced presentation of gastric cancer, although less than

one-third of the primary sites were appendix, colon, breast,

small intestine, rectum, gallbladder, and urinary bladder [4].

The special tumor has different clinical manifestations and

the patients usually present with symptoms related to ovar-

ian involvement such as abdominal pain and distention [4].

However, the remainders of patients present with non-spe-

cific gastrointestinal complaints or are asymptomatic.

Kiyokawa et al. performed an analysis of 120 Krukenberg

tumors and found that the dominated clinical presentation

was usually abdominal swelling or pain, while 17 patients

had abnormal vaginal bleeding. Ascites was present in 43%

of the cases. Sixty-three percent of the tumors were docu-

mented to be bilateral [5]. However, during pregnancy the

diagnosis of Krukenberg tumor poses a challenge because of

its extremely rare incidence [1, 6-10]. Moreover, gastric can-

cer often presents with some symptoms such as nausea and

vomiting, which are common experiences during pregnancy,

affecting most of pregnant women. The abdominal pain and

distention can be explained by pregnancy, ovarian masses,

and ascites. So pregnancy easily masks the symptoms of re-

currence and delays the diagnosis and treatment. In this case,

the main presentation was typical preeclampsia symptoms

such as high blood pressure, edema, proteinuria, and dizzi-

ness. Another important reason why the authors did not di-

agnose gastric cancer earlier was because she had no known

risk factors for gastrointrstinal malignancies. She was just a

26-year-old and had no known H. pylori infection and non-

smoker status. Furthermore, she was largely asymptomatic of

features suggesting upper gastrointestinal malignancy. 

Ultrasonography and MRI are essential in the workup for

imaging of adnexal masses during pregnancy. Certain sono-

graphic findings can indicate a Krukenberg tumor. Usually

abdominal and pelvic ultrasonography and MRI reveal bilat-

eral and solid ovarian masses, but cystic masses can also

occur. In pregnancy, the echo structure of Krukenberg tumor

was homogeneously hyperechoic and abundant vasculariza-

tion and a main vessel with a tree-shaped structure on the color

Doppler examination was observed [11]. However, it may be

confused with other adnexal masses, such as teratomas and

corpus luteum cysts, which are more common during preg-

nancy. At times, ovarian neoplasm should be identified with

a subserosal uterine myoma with pedicle [12], because the

sonographic texture of the myoma has a solid mass and reg-

ular echogenic margin. In the present case, despite undergo-

ing multiple ultrasound scans, no pelvic abnormalities and

adnexal masses had been detected until the third trimester of

pregnancy. Perhaps the reason was the mask of enlargement

of the uterus with pregnancy. Unfortunately, the ovarian tumor

was misdiagnosed as subserous myoma, which allowed cli-

nicians to ignore the further examination of the mass. 

To predict ovarian cancer during pregnancy, the role of

tumor markers remains controversial. Firstly, it is infrequent

that pregnancy associated pelvic masses are malignant. Sec-

ondly, with gestational age the interpretation of these tumor

markers should vary. Several of the tumor markers used to

diagnose ovarian cancers are difficult to interpret during

pregnancy, because oncofetal antigens are often involved in

biological functions associated with fetal development, dif-

ferentiation, and maturation [13]. So the authors thought mild

increase of CA 125 and AFP in this case had low sensitivity

and specificity for ovarian tumor. Interestingly, the patient

presented some signs of virilization after she was pregnant.

Those virilizing symptoms during pregnancy could be eas-

ily attributed to an androgen secreting pregnancy luteoma or

endocrine diseases such as adrenal hyperplasia. However,

many cases of virilization and hirsutism of mother in asso-

ciation with Krukenberg tumors during pregnancy have been

reported in literature [5, 7, 9, 14], although it is still unclear

why some Krukenberg ovarian tumors lead to androgen

overproduction as presented in this case. The present patient

was a rare case, but the authors did not recognize that the

sign of virilization was presentation of ovarian metastatic

tumor. Therefore, it should be emphasized that an important

manifestation of the Krukenberg tumor with pregnancy is

virilization by the hormone production, although only a small

percentage of patients have endocrine manifestations.

Krukenberg tumors are sometimes misdiagnosed as Sertoli

cell or Sertoli-Leydig cell tumors by the submitting pathol-

ogist, particularly when a prominent tubular component and

luteinization of the stroma, sometimes accompanied by vir-

ilization, are encountered [5]. In this case, the tumor was re-

garded as ovarian stromal neoplasm through rapid frozen

pathologic examination. The reason of misdiagnosis was due

to a large number of luteinized stromal cells which could se-

cret hormones including testosterone in the ovary (Figure

2A). Histologically, Krukenberg tumor often consist of

mucus-producing glandular structures, small solid nests, and

numerous signet-ring cells surrounded by partly luteinized

ovarian stroma [15]. However, Sertoli and Sertoli-Leydig

cell tumors are rarely bilateral, and although large empty

rounded lipid vacuoles may be present, particularly in Sertoli

cells, signet-ring cells containing mucin are not encountered

[5]. The present patient with virilization revealed a stromal

luteinization, and androgenizing hormone production re-
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sulted from development of luteinized stroma in Krukenberg

tumors. Elevated serum levels of hCG are thought to be the

cause of the stromal luteinization of tumors during preg-

nancy, and the hCG dependence of virilizing Krukenberg tu-

mors during pregnancy has been documented by both in vitro

and in vivo hormonal studies [5].

An important factor that affects fetal survival is metastatic

potential of the cancer of fetus [16]. Placental metastasis is

a high risk factor for fetal metastasis. In order to avoid neona-

tal adverse outcomes, pathologic examination of the placenta

is needed and the newborns should be followed up closely

once placental metastasis is found [17]. In the present case,

the placental tissue was not made a pathologic examination,

so the authors still do not know whether the neonatal death

was due to fetal metastasis.

Because of the rarity of Krukenberg tumor with pregnancy,

there is insufficient information in the literature regarding

guidance for appropriate treatment and management. Multi-

disciplinary team approach is absolutely the way to manag-

ing such a rare and difficult disease, including preoperative

and intraoperative diagnosis and treatment. It was suggested

that following a diagnosis of malignancy in pregnancy, the

patient should be promptly transferred to a regional cancer

facility that was equipped with a linked obstetrics and neona-

tal unit [6]. In spite of this, the overall prognosis of Kruken-

berg tumor is often poor if the primary tumor is found after

metastasis to the ovaries, and even worse, if the primary

tumor remains undetected [4, 8]. Jaspers et al. reported that

the three-year survival rate was 8%, although this had less of

an impact on fetal survival [18]. Outside of pregnancy,

Krukenberg tumors had a median survival of 14 months [4].

However, possible early detection with debulking surgery,

and aggressive targeted chemotherapy might improve the

survival of these patients [19]. Fortunately, the patient in the

present case was still alive after 16 months and she was

treated with more than 16 cycles of chemotherapy.

Conclusion

Krukenberg tumor is rare during pregnancy and the patient

may present with non-specific gastrointestinal complaints or

are asymptomatic. Virilization by the hormone production

perhaps is an important manifestation of the tumor with preg-

nancy. The physicians should be suspicious of the presence

of such tumor in young pregnant women with enlarged

ovaries and virilization.
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