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Abstract
A 48-year-old woman presented with bilateral enlarged
ovaries, ascites, bilateral pleural effusion, and advanced
gastric cancer. Pleural fluid cytology did not reveal
malignant cells. Oophorectomy, performed as a palliative
procedure, was followed by rapid resolution of the
pleural effusion and ascites. The patient was diagnosed
with pseudo-Meigs’ syndrome, and underwent chemo
therapy followed by partial gastrectomy. At the last
follow-up, 84 mo following oophorectomy, she was alive,
and free of disease recurrence, despite not receiving
any further treatment. Pseudo-Meigs’ syndrome should
be considered in patients with bilateral ovarian tumors,
ascites and pleural effusion, and treatment such as
oophorectomy may result in symptomatic improvement
and better prognosis in similar patients.

Institutional review board statement: Tottori Prefectural
Central Hospital Clinical Ethics Review Board does not require
approval for case reports.
Informed consent statement: The patient involved in this
case report authorized the disclosure of her protected health
information for academic purposes.
Conflict-of-interest statement: All authors have no conflicts of
interests to declare.
Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Key words: Pseudo-Meigs’ syndrome; Ovarian tumor;
Gastric cancer; Pleural effusion; Ascites
© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Manuscript source: Unsolicited manuscript

Core tip: In general, the prognosis of gastric cancer
with distant metastases is poor. On the other hand,
oophorectomy for gastric cancer-related metastatic
ovarian tumors may improve survival, especially in the
absence of metastasis to other organs. We here report
a long-term survival case of pseudo-Meigs’ syndrome
caused by gastric cancer following oophorectomy.
We conclude that pseudo-Meigs’ syndrome should be
considered in patients with gastric cancer with enlarged
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ovaries, pleural effusion, and ascites.
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INTRODUCTION
Meigs’ syndrome is defined as the presence of pleural
effusion and ascites in association with benign ovarian
tumors such as fibromas. In these patients, pleural
effusion and ascites typically disappear following
oophorectomy. Pseudo-Meigs’ syndrome is similar to
Meigs’ syndrome, except that the ovarian tumor may be
malignant rather than benign. Pseudo-Meigs’ syndrome
caused by gastric cancer with metastatic ovarian tumors
is very rare. Herein, we report a case of pseudo-Meigs’
syndrome caused by gastric cancer with metastatic
ovarian tumors, with prolonged survival following
oophorectomy.

Figure 1 Whole body computed tomography-scan demonstrating bilateral
enlarged ovaries, ascites and bilateral pleural effusion.

CASE REPORT
A 48-year-old woman was admitted to our hospital
with a 3-mo history of lower abdominal fullness. She
had no significant medical history. She smoked half
a pack of cigarettes and consumed 1 L of beer a day
for 28 years. On physical examination, her height and
weight were 161 cm and 49 kg, respectively. Her blood
pressure (103/60 mmHg), pulse rate (92 beats/min),
body temperature (37.3 ℃), and arterial oxygen
saturation at room air (96%) were almost normal. The
right chest breath sounds were decreased, her abdo
men was distended, and a hard fist-sized mass was
palpable in her lower abdomen. Her serum levels of
carbohydrate antigen 19-9 and carbohydrate antigen
125 (CA 125) were elevated at 170.4 U/mL (normal, <
35 U/mL) and 897 U/mL (normal, < 37 U/mL), respec
tively. Computed tomography demonstrated bilateral
enlarged ovaries, ascites, and bilateral pleural effusion
(Figure 1). Upper gastrointestinal endoscopy revealed
an ulcerated lesion with raised margins on the greater
curvature of the body of the stomach (Figure 2). Bio
psy of this lesion confirmed the diagnosis of poorly
differentiated adenocarcinoma. Based on the above
findings, a diagnosis of gastric cancer with metastatic
ovarian tumors, malignant ascites, and pleural effusion,
was made, although pleural fluid cytology failed to
identify any malignant cells. Consequently, bilateral
oophorectomy was performed as a palliative procedure.
The resected ovarian tumors measured 15 cm (right)
and 8 cm (left) in diameter. The tumors were solid
with multiple mucus-containing cysts (Figure 3A and
B). There was no evidence of tumor dissemination in
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Figure 2 Upper gastrointestinal endoscopy revealing an ulcerated lesion
with raised margins on the greater curvature of the body of the stomach.

the abdomen and the ascitic fluid was negative for
cancer cells on cytology. Histological examination of the
resected ovarian specimens confirmed that the tumors
comprised poorly differentiated adenocarcinoma similar
to the gastric tumor (Figure 3C), suggesting that the
bilateral ovarian tumors were secondary to the gastric
cancer (Krukenberg tumors).
The patient’s pleural effusion and ascites resolved
completely within 2 wk of her surgery. In view of these
findings, we considered a diagnosis of pseudo-Meigs’
syndrome. Following the oophorectomy, she received
chemotherapy with docetaxel and S-1, with one course
2
comprising docetaxel 40 mg/m as an intravenous
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ascites disappeared following removal of the ovarian
tumors. Subsequently, Rhoads et al. reported similar
[1,2]
cases and coined the term “Meigs’ syndrome” . A
similar presentation associated with primary malignant
or metastatic ovarian tumors, instead of benign ovarian
[3]
tumors, is referred to as pseudo-Meigs’ syndrome .
Ascites may be secondary to ovarian tumors or fluid
secretion from the peritoneum, develop as a result of
tumor stimulation or in response to cytokines, or may
[4]
be secondary to tumor-related lymphatic obstruction .
Pleural effusion is explained as occurring secondary
to the movement of ascitic fluid to the pleural cavity
via transdiaphragmatic lymphatics and diaphragmatic
[5]
foramen . It is uncommon for malignant tumor cells to
be identified in the pleural or ascitic fluid in patients with
pseudo-Meigs’ syndrome.
Metastatic ovarian cancer comprises 6%-30% of all
ovarian malignancies. The most common primary sites
are the gastrointestinal tract, breast, and reproductive
organs. In Japan, gastric cancer is the most common
[6]
primary site because of its relatively high prevalence .
Pseudo-Meigs’ syndrome is more frequently caused
by primary ovarian malignant tumors than ovarian
tumors metastases from gastrointestinal cancer, and
gastric cancer as the primary source for pseudo-Meigs’
syndrome is particularly rare. In fact, to our knowledge,
only 10 cases have been described so far, including five
[5,7-10]
in the literature
and five in Japanese conference pro
ceedings. The mean age of the patients in the published
reports was 51.8 (range, 32-76) years. Two and three
cases had unilateral and bilateral ovarian metastases,
respectively, and the ovarian tumor size ranged from
10 to 25 cm in diameter. Pleural effusion was bilateral in
three cases and unilateral in two. Moreover, the serum
CA 125 levels are often elevated in patients with Meigs’
syndrome and decrease following oophorectomy, as in
[11]
the present case. Benjapibal et al
explained that CA
125 may be produced from the peritoneal epithelium by
a biomedical factor, secondary to mechanical irritation
by a large tumor, or owing to an increase in the intra
peritoneal pressure related to the large volume of ascites.
The prognosis of gastric cancer with distant meta
stasis is poor, with a median survival time of 8.6-13.8
mo when treated by chemotherapy alone or in com
[12]
bination with molecular targeted therapy . On the
[13]
other hand, Lu et al
reported that oophorectomy for
gastric cancer-related metastatic ovarian tumors may
improve survival, especially in the absence of metastasis
to other organs. The overall survival times of patients
who did and did not undergo metastasectomy were
reported as 14.1 and 8 mo, respectively, in their study.
[14]
Furthermore, Brieau et al reported that oophorectomy
along with current chemotherapy regimens, such as
taxane- or platinum-based therapy, improved survival
even if the patients had extra-ovarian metastatic sites.
In the present case, we selected a docetaxel and S-1
combination regimen with the expectation of efficacy for
[15,16]
non-measurable lesions other than in the ovaries
.

A

B

C

Figure 3 Resected ovarian tumors measured 15 cm (right) (A) and 8 cm
(left) (B) in diameter. The tumors were solid with multiple mucus-containing
cysts. Histological examination of the resected ovarian specimens confirmed
that the tumors were composed of poorly differentiated adenocarcinoma similar
to the gastric tumor (C).
2

infusion on day 1 and oral S-1 80 mg/m on days
1-14 of a 21-d cycle. After 10 cycles of chemotherapy,
approximately 9 mo after her first hospital visit, since
no further metastases were detected, she underwent
distal gastrectomy. The final pathological diagnosis was
Stage Ⅳ [pT3, pN1, cM1(Ovary)] according to the TNM
classification of gastric carcinoma (UICC fifth edition).
At the last follow-up, 84 mo following oophorectomy,
she was alive and free of disease recurrence, despite
not receiving any further treatment.

DISCUSSION
[1]

In 1937, Meigs and Cass first reported a case series
of seven patients with ovarian fibroma with pleural
effusion and ascites, in whom the pleural effusion and
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The increased survival of the patient reported herein
may be owing to her oophorectomy in conjunction with
chemotherapy. Accordingly, this case emphasizes the
need to be aware of pseudo-Meigs’ syndrome, and
supports the recommendation of oophorectomy in cases
where metastases are limited to the ovaries.
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