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Abstract
Pseudo-Meigs’ syndrome associated with colorectal 
cancer is extremely rare. We report here a case of 
pseudo-Meigs’ syndrome secondary to metachronous 
ovarian metastases from colon cancer. A 65-year-old 
female with a history of surgery for transverse colon 
cancer and peritoneal dissemination suffered from 
metachronous ovarian metastases during treatment 
with systemic chemotherapy. At first, neither ascites nor 
pleural effusion was observed, but she later complained 
of progressive abdominal distention and dyspnea 
caused by rapidly increasing ascites and pleural 
effusion and rapidly enlarging ovarian metastases. 
Abdominocenteses were repeated, and cytological 
examinations of the fluids were all negative for 
malignant cells. We suspected pseudo-Meigs’ syndrome, 
and bilateral oophorectomies were performed after 
thorough informed consent. The patient’s postoperative 
condition improved rapidly after surgery. We conclude 
that pseudo-Meigs’ syndrome should be included in the 
differential diagnosis of massive or rapidly increasing 
ascites and pleural effusion associated with large or 
rapidly enlarging ovarian tumors.
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Core tip: Pseudo-Meigs’ syndrome associated with 
colorectal cancer is extremely rare. Here, we report 
a case of this syndrome secondary to metachronous 



ascites nor pleural effusion had been observed in 
the CT examination, the patient had already gained 
more than 4 kg, and a moderate amount of ascites 
had been identified by an abdominal ultrasound 
examination performed 9 d before admission. Four 
days after admission, she complained of abdominal 
distention and bilateral edema of the legs, and an 
abdominal ultrasound examination completed on 
the same day identified massive ascites and a small 
amount of bilateral pleural effusion. She soon became 
unable to eat because of abdominal distention. She 
also complained of progressive dyspnea, and at 
worst, her oxygen saturation was 88% in room air. CT 
examination performed 26 d after admission showed 
a large amount of ascites and pleural effusion with 
left-side predominance (Figure 1B and C). Bilateral 
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Figure 1  Computed tomography of the abdomen. A: The examination 
performed 22 d before admission showed bilateral enlarged ovaries with 
solid and cystic components (arrows). Ascites was not visible; B and C: The 
examination performed 26 d after admission revealed massive ascites and 
pleural effusion and rapid enlargement of ovarian tumors (arrows).
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ovarian metastases from transverse colon cancer. 
This patient complained of progressive abdominal 
distention and dyspnea preoperatively, but her 
postoperative condition improved rapidly after 
bilateral oophorectomies. We conclude that pseudo-
Meigs’ syndrome should be included in the differential 
diagnosis of massive or rapidly increasing ascites 
and pleural effusion associated with large or rapidly 
enlarging ovarian tumors.
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INTRODUCTION
Meigs’ syndrome is defined by the presence of a 
benign ovarian tumor with ascites and pleural effusion 
that resolve after removal of the tumor[1]. The ovarian 
tumors in Meigs’ syndrome are fibromas or fibroma-
like tumors, and other benign or malignant pelvic 
tumors associated with ascites and pleural effusion 
are described as pseudo-Meigs’ syndrome[2]. Pseudo-
Meigs’ syndrome associated with colorectal cancer 
is extremely rare, and the etiology of ascites and 
pleural effusion in this syndrome remains unknown. 
We describe here a case of pseudo-Meigs’ syndrome 
secondary to metachronous ovarian metastases from 
transverse colon cancer and discuss the etiology of the 
ascites and pleural effusion in this syndrome. 

CASE REPORT
A 65-year-old female with a history of surgery for 
ileus due to transverse colon cancer was admitted to 
our department for the induction of oxaliplatin-based 
chemotherapy. During the previous surgery, we had 
found numerous nodules of peritoneal dissemination, 
each 1 mm in size under the right diaphragm and in 
the pelvis, as well as sparsely distributed nodules of 
similar size on the mesentery of the small intestine. 
Furthermore, a disseminated nodule 5 mm in size 
had been observed in the greater omentum. We had 
performed right hemicolectomy with ileocolic anasto
mosis and omentectomy. Pathologically, moderately 
differentiated adenocarcinoma had been observed 
in the colonic tumor and in the resected nodule in 
the omentum, and no lymph node metastasis had 
been observed. After 1 year and 3 mo of treatment 
with irinotecan-based chemotherapy, computed 
tomography (CT) examination performed 22 d before 
admission revealed bilateral enlarged ovaries with 
solid and cystic components, suggesting bilateral 
ovarian metastases (Figure 1A). Although neither 



ovarian tumors showed a rapid increase in size, and 
the left and right ovaries measured 97 mm × 66 mm 
and 80 mm × 29 mm, respectively (Figure 1B and C). 
Abdominocenteses were performed three times, and 
cytological examinations of the fluids were all negative 
for malignant cells. Despite the diffuse peritoneal 
dissemination observed during the previous surgery, 
we suspected pseudo-Meigs’ syndrome caused by 
metastatic ovarian tumors and recommended the 
patient for surgery. Laboratory tests prior to surgery 
showed carcinoembryonic antigen (CEA) levels at 2.9 
ng/ml (normal, < 5 ng/ml), carbohydrate antigen (CA) 
19-9 levels at 51.4 U/ml (normal, < 37 U/ml), and 
CA 125 levels at 1150.0 U/ml (normal, < 35 U/ml). 
After thorough informed consent, a laparotomy was 
performed by lower abdominal incision, and more 
than 3.6 L of serous fluid was removed. Bilateral 
oophorectomies were performed, and a drainage tube 
was inserted into the Douglas’ pouch. Although we 
could not inspect the right subphrenic region from the 
incision, we did not find any of the peritoneal nodules 
formerly observed on the mesentery of the small 
intestine and in the pelvis. The resected tumors from 
the left and right ovaries measured 90 mm × 55 mm 
and 30 mm × 30 mm, respectively (Figure 2A and 
B). Pathological examination revealed moderately 
differentiated adenocarcinoma of the ovaries that had 
negative immunohistochemical staining for cytokeratin 
(CK) 7 but positive staining for CK18, CK19 and CK20, 
leading to the diagnosis of bilateral ovarian metastases 

from colon cancer (Figure 2C and D). The patient’s 
postoperative condition improved rapidly after surgery. 
The amount of fluid drained through the abdominal 
tube during postoperative day 1 was 150 ml, and the 
tube was removed 2 d after the surgery. Although 
the feeling of abdominal distention diminished soon 
after the surgery, both body weight and abdominal 
girth did not change for 3 d after the surgery but 
rapidly decreased thereafter (Figure 3). After hospital 
discharge, she was treated with chemotherapy, 
and a pulmonary metastasis was resected 1 year 
after the oophorectomies. Recurrence of peritoneal 
dissemination was suspected by CT examination 2 
years and 4 mo after the oophorectomies, and jejuno-
jejunal bypass was performed for jejunal obstruction 5 
years and 2 mo after the oophorectomies. She died of 
cancer 6 years and 11 mo after the first operation and 
5 years and 6 mo after the oophorectomies.

DISCUSSION
In 1937, Meigs and Cass[1] described 7 cases of 
ovarian fibromas associated with ascites and pleural 
effusion, and these manifestations were subsequently 
termed Meigs’ syndrome[3]. Pseudo-Meigs’ syndrome 
associated with colorectal cancers is extremely rare, 
and only 11 cases, including the present case, have 
been reported in the English literature (Table 1)[4-13]. 
Eight out of these 11 cases were reported in Japan, 
and most of the patients were under 60 years of age, 
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Figure 2  Pathological analysis. A, B: Cross-sectional views of the left and right ovarian tumors, respectively. The left ovarian tumor measured 90 mm × 55 mm, and 
the right ovarian tumor measured 30 mm × 30 mm. Both tumors contained solid and cystic components; C, D: Microscopic views of the left and right ovarian tumors, 
respectively, showing moderately differentiated adenocarcinoma.
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lymphatics of the tumor[3]. A third theory is that 
stromal edema and transudation may occur as a result 
of a discrepancy between the arterial supply to a large 
tumor and the venous and lymphatic drainage of the 
same mass[15]. A fourth theory suggests that excessive 
production of fluid by the peritoneum leads to ascites 
in this syndrome[16]. The last but probably the most 
plausible theory is that increased capillary permeability 
and the resultant third-space fluid shift occur due to 
increased levels of inflammatory cytokines and vascular 
endothelial growth factor (VEGF)[17]. Abramov et al[17,18] 
reported high levels of interleukin (IL)-1beta, IL-6, IL-8, 
VEGF and fibroblast growth factor in serum, ascites 
and pleural effusion and a decline in serum levels of 
these inflammatory cytokines and vasoactive factors 
after removal of the ovarian tumor and suggested 
that the release of these factors from the tumor 
should be involved in the clinical manifestations of 
this syndrome by inducing capillary leakage and third-
space fluid accumulation. The clinical manifestations of 
Meigs’ syndrome show great similarity with a severe 
form of ovarian hyperstimulation syndrome (OHSS) 
that is associated with injection of human chorionic 
gonadotropin (hCG) and is also characterized by 
massive cystic enlargement of the ovaries, ascites 
and pleural effusion[19]. In severe OHSS, ascites and 
pleural effusion develop due to increased capillary 
permeability and resultant third-space fluid shift, 
and VEGF produced from ovarian follicles under the 
prolonged effects of hCG is thought to play a key 

which is younger than the mean age for the develop
ment of colorectal cancers in the general population. 
There seems to be no preponderance in the locations 
of the primary lesions, and the associated ovarian 
metastases were metachronous in only 3 cases, 
including this case. Because of the metachronous 
development of this syndrome, we could observe the 
patient in detail from its early phase.

The etiology of ascites in this syndrome is unclear, 
although several theories have been proposed. First, 
Meigs suggested that irritation of the peritoneal surface 
by a hard solid ovarian tumor could stimulate the 
production of peritoneal fluid[14]. A second theory is 
that ascites develops due to pressure on the superficial 
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Table 1  Characteristics of reported cases of pseudo-Meigs’ 
syndrome associated with colorectal cancers

Ref. Year Age 
(yr)

Primary site Onset of 
syndrome

Ryan[4] 1972 35 Transverse colon Synchronous
Matsuzaki et al[5] 1992 39 Rectum Synchronous
Nagakura et al[6] 2000 53 Sigmoid colon Synchronous
Ohsawa et al[7] 2003 41 Sigmoid colon Synchronous
Feldman et al[8] 2004 49 Cecum Metachronous
Rubinstein et al[9] 2009 61 Cecum Synchronous
Hosogi et al[10] 2009 44 Ascending colon Synchronous
Okuchi et al[11] 2010 42 Rectum Metachronous
Maeda et al[12] 2011 58 Sigmoid colon Synchronous
Saito et al[13] 2012 44 Sigmoid colon Synchronous
Present case 2016 65 Ascending colon Metachronous

Figure 3  Line graphs showing changes in body weight and abdominal girth. Note that the body weight increased more than 4 kg before the emergence of 
ascites and that both the body weight and abdominal girth did not change for 3 d after surgery but thereafter decreased rapidly. CT: Computed tomography; US: 
Ultrasound.
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role[19,20]. The site of VEGF production in patients with 
pseudo-Meigs’ syndrome is currently unclear. Okuchi 
et al[11] reported that immunohistochemical staining 
examinations showed increased VEGF expression in 
oviduct epithelial cells of both metastatic and non-
metastatic sides rather than in tumor cells. Given that 
increased capillary permeability and resultant third-
space fluid shift form part of the etiology of ascites in 
this syndrome, this may explain why the body weight 
of the present patient had increased well before the 
emergence of ascites and why both body weight and 
abdominal girth did not change for 3 d after removal of 
the ovarian tumors and insertion of a drainage tube. 

The etiology of pleural effusion also remains unclear, 
but the prevailing theory is that the transfer of ascites 
occurs through transdiaphragmatic lymphatics, which 
was demonstrated by the flow of intraperitoneally 
injected India ink from the peritoneum to the pleural 
cavity[21]. Terada et al[22] also demonstrated that labeled 
albumin injected into the peritoneum was detected in 
the right pleura in maximum concentration within 3 h. 
However, considering the similarity of this syndrome 
to severe OHSS, increased capillary permeability may 
also be involved in the etiology of pleural effusion.

While it may be difficult, it is very important to 
distinguish the clinical manifestations of pseudo-
Meigs’ syndrome with those of disseminated malignant 
disease because in the case of this syndrome, removal 
of ovarian tumors will markedly improve not only the 
quality of life but also the prognosis of the patient. 
Thus, pseudo-Meigs’ syndrome should be included 
in the differential diagnosis of massive or rapidly 
increasing ascites and pleural effusion associated with 
large or rapidly enlarging ovarian tumors.

COMMENTS
Case characteristics
The patient was a 65-year-old female who had surgery for ileus caused by 
transverse colon cancer.

Clinical diagnosis
Pseudo-Meigs’ syndrome.

Differential diagnosis
Peritoneal carcinomatosis.

Laboratory diagnosis
Laboratory tests before oophorectomies showed carcinoembryonic antigen 
(CEA) levels at 2.9 ng/ml (normal, < 5 ng/ml), carbohydrate antigen (CA) 19-9 
levels at 51.4 U/ml (normal, < 37 U/ml), and CA 125 levels at 1150.0 U/ml 
(normal, < 35 U/ml).

Imaging diagnosis
Bilateral ovarian metastases with massive ascites and pleural effusion.

Pathological diagnosis
Moderately differentiated adenocarcinoma in the ovaries, compatible with 
metastases from transverse colon cancer. 

Treatment
Bilateral oophorectomies.

Related reports
Pseudo-Meigs’ syndrome associated with colorectal cancer is extremely rare, 
and the etiology of ascites and pleural effusion in this syndrome remains 
unknown.

Term explanation
Meigs’ syndrome is defined by the presence of a benign ovarian tumor with 
ascites and pleural effusion that resolve after removal of the tumor. The ovarian 
tumors in Meigs’ syndrome are fibromas or fibroma-like tumors, and other 
benign or malignant pelvic tumors associated with ascites and pleural effusion 
are described as pseudo-Meigs’ syndrome.

Experiences and lessons
This case report may provide supporting evidence for the etiology of ascites 
and pleural effusion in pseudo-Meigs’ syndrome; our observations that the 
body weight of the patient had increased well before the emergence of ascites 
and that both the body weight and abdominal girth did not change for 3 d 
after removal of the ovarian tumors support the idea that increased capillary 
permeability and the resultant third-space fluid shift explain the etiology of 
ascites and pleural effusion in this syndrome.

Peer-review
The authors conclude that pseudo-Meigs’ syndrome should be included in 
the differential diagnosis of massive or rapidly increasing ascites and pleural 
effusion associated with large or rapidly enlarging ovarian tumors.
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