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Introduction

Krukenbeg tumors are uncommon metastatic tumors of
the ovary, initially described by Friedrich Ernst Kru ken -
berg in 1896 [1] as fibrosarcoma ovarii mucocellulare
carcinomatoides and assumed to be a primary ovarian
tumor. Krukenberg tumors are mostly found as metastat-
ic signet-ring cell adenocarcinomas in young, pre-
menopausal women. They are bilateral in 80% of the
cases, and thus they can be expected in pregnancy [2]. To
date, more than 40 cases of Krukenberg tumors in preg-
nancy have been documented.

The diagnosis of Krukenberg tumor is rarely made
before or even at laparotomy, particularly when associat-
ed with pregnancy [3]. The prognosis of Krukenberg
tumor is very poor compared to primary ovarian cancer
and generally with no treatment protocols yet established
[4]. Early diagnosis and radical surgical resection of
localized disease are the only hope for a better life quali-
ty and longer survival rate.

We report a case of ovarian metastatic signet-ring gas-
tric carcinoma in a 31-old-pregnant female, diagnosed in
the 27th week of pregnancy, after urgent laparotomy from
intractable abdominal pain, bilateral ovarian masses and
large amount of ascites. The final result was unfavorable
for the fetus and for the mother, whose survival period
was six months after laparotomy.

Case Report

A 31-old-female, gravida 2, para 1, was admitted to our clin-
ic due to of recurrent abdominal pain and swelling, distension of
the abdomen, occasional vomiting, and mild pregnancy-induced

hypertension at 27 weeks of gestation. The patient presented a
month prior to admission with symptoms of abdominal pain,
fatigue, decreased appetite, elevation of blood pressure (to
140/90 mm Hg), and more frequent vomiting, with no gain in
the body mass. The symptoms were not paid attention to, and
they were assigned to aggravated pregnancy symptoms. The
patient received symptomatic therapy with antihypertensive
drugs and antacid medication. In the last few days prior to
admission respiratory problems with dyspnea and problems
with stool passage occurred.

Her past medical history included chronic hepatitis C infec-
tion. The course of the first pregnancy was expectable, with a
term delivery of a healthy male child. Her family history
revealed an ovarian carcinoma (sister), and gastric carcinoma
(father).

On admission transabdominal ultrasound revealed bilateral
asymmetrical ovarian tumors (diameter on the left side 200 x
140 x 80 mm and on the right about 190 x 150 x 95 mm), with
heterogeneous echogenicity and massive abdominal ascites. The
tumors consisted predominantly of a solid area centrally with
dispersed tumor vessels and low impedance flow detected by
color Doppler scan and mostly cystic areas peripherally. In the
uterus a single live fetus was identified, morphologically and
functionally developed as could be expected for the gestational
age. Detailed ultrasound exam of the abdomen detected a mild
enlargement of the liver and spleen, but without focal lesions.

Laboratory tests discovered mild anemia with a hemoglobin
concentration of 112 g/l (normal range 120-150 g/l) and 82 g/l
(normal range 60-80 g/l) as high levels of blood proteins. Liver
function tests were normal. The patient’s coagulation tests (pro-
thrombin time (PT), partial thromboplastin time (PTT), throm-
bin time) and fibrin degradation product (FDP) levels were
within acceptable pregnancy range values. A platelet count of
580,000 x 106 per liter was regarded as thrombocytosis with an
addition of elevated fibrinogen levels to 5.7 g/l.

Since she suffered from dyspnea due to abdominal distension,
500-1500 ml of bloody ascites was aspirated daily through an
abdominal drainage tube and cytological analysis was positive
for malignant cells. A chest X-ray showed no pulmonary
deposits with a small right pleural effusion. A detailed MRI of
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the abdomen and gastrointestinal tract and liver was performed,
but without a trace of any suspect secondary lesion or peritoneal
deposits.

The level of CA 125 was 500 U/ml, alfa-fetoprotein 88.8
ng/ml, both highly increased, while levels of CEA were 3.5
ng/ml and CA 19-9, within normal range.

The tumors are suspected to be a primary ovarian malignancy
and exploratory laparotomy is performed. About 6000 ml of
ascites was drained and right salpingo-oophorectomy performed
as a first step. The diagnosis of a malignant epithelial tumor was
made intraoperatively by frozen section evaluation, leading to a
decision for radical surgery. It was decided that cesarean section
should be performed next and a male child weighing 1,000 g
was delivered with Apgar scores of 1 and 2 at one and five min,
respectively. The child died 24 hours later due to prematurity
and respiratory distress syndrome. The progressive course of
surgery included total abdominal hysterectomy, left salpingo-
oophorectomy, total omentectomy, appendectomy and bilateral
pelvic lymphadenectomy. Gross inspection of the stomach,
intestines, liver, spleen and peritoneum revealed no macroscop-
ic visible signs of metastatic disease or peritoneal implants.

Definitive histopathology examination revealed a Krukenberg
tumor with poorly differentiated metastatic adenocarcinoma of
mucin-secreting type with large signet-ring cells. It was dis-
persed through both ovaries, the perimetrium, omentum and was
present in three of 14 pelvic lymph nodes with invasion of vas-
cular spaces. Mucincarmine stain demonstrated the large cyto-
plasmic vacuoles to be mucin. Tissue specimens from both
ovaries demonstrated immunohistochemical reactions – positive
staining for cytokeratin CK 7, CK 20 and polyclonal CEA mark-
ers, indicating metastatic upper gastrointestinal carcinoma.

Postoperative recovery was without complications and the
patient received several courses of multiagent chemotherapy
with 5-fluorouracil, cisplatin, and epirubicine.

In search of primary carcinoma, gastroscopy and rectosigmoi-
doscopy were performed and revealed a gastric ulcer about 1.5
cm in diameter at the greater curvature of the stomach. A biop-
sy was performed and pathohistological examination of the
biopsy specimen demonstrated a poorly differentiated adenocar-
cinoma with large mucin-secreting signet-ring cell type in the
lamina proporia. In spite of aggressive surgical management and
postoperative chemotherapy, the patient died of advanced dis-
ease six months after diagnosis.

Discussion
Malignant ovarian tumors are uncommon during preg-

nancy, but not exceedingly rare, with an incidence of one
in 10,000 to 25,000 deliveries [5, 6]. The most usual
malignant ovarian tumors are germ cell tumors (about 40-
50%), epithelial carcinoma (about 35%), metastatic
tumors of the ovary (10%), sex-cord and stromal tumors
(9%) and about 7% of miscellaneous tumors [7].

About 29% of all metastatic ovarian malignancies are
Krukenberg tumors, and about 73% of them are of gastric
origin. The Krukenberg tumor occurs in young patients
(less than 40 years) more often than other common types of
metastatic ovarian tumors [8]. Today, only a small number
of cases are classified as primary tumors. Krukenberg is
almost an exclusively metastatic, secondary tumor in the
ovary, originating from gastric carcinoma (70%), the intes-
tines (11%) – usually colon and rectum, breast (4%), bil-
iary system (3%) and the remaining 3% include sites as

the pancreas, uterine cervix, urinary bladder (including
urachus), renal pelvis and non Hodgkin’s lymphoma [9].

A pregnancy-associated Krukenberg tumor is very rare
(40 cases up to today) and the diagnosis in pregnancy is
even more difficult [10]. The estimated 5-year survival of
nonpregnant patients is 12.1% according to Jiang et al.
[4], only 5.4% in 357 patients with cancer of gastroin-
testinal origin according to Webb et al. [11] and 10%
were reported by Petru et al. [12] in a series of 82 patients
where all the patients died within 58 months.

Prognosis of Krukenberg tumors is extremely poor
compared to that of primary ovarian cancer. There have
been only a few studies of Krukenberg disease since the
discovery, because of its low incidence. Accordingly, the
treatment approaches of this metastatic ovarian tumor are
still a matter of controversy.

Detection of ovarian neoplasms in pregnancy is a diag-
nostic and therapeutic challenge [13]. Routine use of
ultrasound in early pregnancy has increased the detection
rate of associated ovarian tumors. Late clinical examina-
tion and ultrasound exams are less accurate. In cases
where ultrasound results are suggestive of malignancy, an
intraoperative diagnosis must be reached by use of frozen
section. For all adnexal masses exceeding 6 cm with a
complex structure or ascites and persistence or rapid
enlargement, surgical intervention is important to obtain a
final histological diagnosis and to rule out malignancy
[14]. According to Lerner’s scoring system of sonograph-
ic criteria for ovarian tumors the risk of malignancy is
high when the mass is solid (more than 5 cm in diameter)
with nodules and thick septations [15]. Additionally color
Doppler can be a useful tool to help differentiate between
a benign or malignant ovarian mass. However, because of
overlap in blood patterns such that the false-positive rate
is nearly 50% [16], there is no advantage over use of
ultrasound morphology indexing alone.

The management of each patient has to be individual-
ized taking into consideration patient age, parity, stage of
the tumor, duration of pregnancy, desire to conserve fer-
tility and primary tumor location. The accurate definitive
diagnosis of Krukenberg in pregnancy is usually at the
time of laparotomy together with diagnosis of a primary
tumor (synchronously) in two-thirds of cases. In most
cases at the time of diagnosis of the Krukenberg, the pri-
mary tumor is in advanced stage. When diagnosis of a pri-
mary tumor is made before or after the diagnosis of
Krukenberg (metachronous) there is significant impact on
survival rate. However in about 5-10% of Krukenberg
tumors the primary tumor site was not detected during the
life time [17].

Acute Krukenberg syndrome is a suddenly emerged
episode of abdominal pain originating probably with a
rapidly growing tumor in the ovary. The most frequent
symptoms and signs of Krukenberg in pregnancy accord-
ing to the literature are abdominal pain and palpable mass
(60.5%). A bilateral lesion is recorded in 64.1% and
accompanied ascites in about 42% of cases [18].
Persistent abdominal pain (epigastric) in young pregnant
women, with a suspected adnexal mass warrants a
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detailed evaluation with endoscopy, computed tomogra-
phy and ultrasound with color Doppler scans. The possi-
bility of a Krukenberg tumor associated in pregnancy
must be kept in mind to achieve a prenatal diagnosis
before laparotomy. Growth of the fetus leading to abdom-
inal distention masks the pressure of the metastatic ovar-
ian tumor in the pelvic cavity. Thus, early diagnosis of the
tumor may be delayed.

Surgery plays a critical role in the modern therapeutic
approach in managing Krukenberg tumor in pregnancy.
The diagnosis of Krukenberg tumor is rarely made before
or even at laparotomy, particularly when associated with
pregnancy [3]. Two-thirds of the primary carcinomas are
detected synchronously with, or subsequent to, detection
of the Krukenberg tumor, compounding the diagnostic
difficulty posed by the cases [19]. Also, the clinical out-
comes of surgical treatment for patients with Krukenberg
tumors were influenced mainly by the origins of ovarian
metastatic carcinoma. The prognosis of those patients
with metastatic gastric carcinoma was poorer than those
of other origin sites (colorectal cancer) [4].

There have been only a few reports regarding the place
and timing of surgical treatment of Krukenberg tumors in
pregnancy. Survival analyses confirmed a statistically sig-
nificant advantage for patients with microscopic residual
disease after metastasectomy compared to those with
macroscopic residual disease, with a 5-year survival of
23.4% and 0%, respectively [20].

The extent of surgery depends on the intraoperative
diagnosis and the extent of primary tumor and
Krukenberg tumor involvement of the peritoneal cavity
[21]. Timing of surgery for Krukenberg tumors is also a
puzzle – whether the surgery should be performed syn-
chronously or metachronously, and there is no significant
difference in survival [4].

A role and benefit of intraperitoneal and/or intravenous
chemotherapy as adjuvant chemotherapy has not been
defined, but is usually provided. There are no sufficient
studies regarding survival and potential benefits of
chemotherapy [4].

The management of pregnant patients with a malignant
ovarian neoplasm is similar to what is recommended in
the non-pregnant state. The primary difference lies in the
need to consider adjustments in the surgical and
chemotherapy treatment to allow fetal viability if the
patient desires such. In the setting of aggressive cancer
(especially secondary), considerations can be given to
preterm delivery and use of surgery with chemotherapy.

Distinction between primary and metastatic ovarian
tumors is important because misinterpretation of a
metastatic tumor as a primary ovarian tumor may lead to
inappropriate management and unsatisfactory treatment
outcome.

However, the controversy over therapeutic approaches
remains because prognosis for these patients is still pes-
simistic, especially if the Krukenberg originates from
gastric cancer. Thus careful assessment should be per-
formed as to whether patients can benefit from surgery
and chemotherapy in pregnancy.
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