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Abstract

Meigsʼ syndrome is characterized by benign ascites and hydrothorax associated with the fibrous
neoplasm, generally fibromas of the ovaries. The ascites and hydrothorax resolve by resecting such
ovarian tumors. The ovarian malignancy and metastatic tumors of the ovaries can also cause the same
syndrome with benign hydrothorax and ascites. In such cases, the condition is called pseudo-Meigsʼ
syndrome. Herein, we present a successful palliative surgery for pseudo-Meigsʼ syndrome due to a
metastatic ovarian tumor from colon cancer. A 79-year-old woman was transferred to our hospital for
the treatment of refractory hydrothorax. Computed tomography and colonoscopy revealed ascending
colon cancer with lymph node metastases, a large right primary or metastatic ovarian tumor, and
massive pleural effusion. The patientʼs general condition gradually worsened toward respiratory
failure. Therefore, a rescue operation, including a right hemicolectomy with lymph node dissection, the
resection of peritoneal dissemination, and the resection of the ovarian tumor, was performed. The
amount of pleural effusion markedly decreased after the operation, and the patient was diagnosed with
pseudo-Meigsʼ syndrome. The patient recovered well and was transferred to a nearby hospital for
rehabilitation. The patient lived well at home until 11 months postoperatively when she suddenly
succumbed to pan-peritonitis caused by intestinal perforation. In literature reviews regarding
pseudo-Meigsʼ syndrome and colorectal cancer, refractory ascites and pleural effusion were promptly
resolved after the resection of ovarian metastases, and this palliation was long-lasting. Therefore,
palliative surgery should be attempted in such patients.
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Introduction

Meigsʼ syndrome is defined as a syndrome

characterized by ascites and hydrothorax associ-

ated with ovarian fibroma or other pelvic

tumors1). Although the precise mechanism re-

mains to be elucidated, ascites and hydrothorax in

Meigsʼ syndrome are resolved by resecting such

ovarian tumors2). The ovarian malignancy and

metastatic tumors of the ovaries can also cause

the same syndrome with benign hydrothorax and

ascites. In such cases, the condition is called

pseudo-Meigsʼ syndrome. Pseudo-Meigsʼ syn-

drome due to malignancy has been reported in

13% of all cases, and this syndrome due to meta-

static ovarian tumors is relatively rare3)~6).
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Herein, we present a long-lasting palliative opera-

tion for respiratory failure caused by massive

pleural effusion in a patient who suffered from a

metastatic ovarian tumor due to colon cancer.

Case Report

A 79-year-old woman was transferred to our

hospital with a massive right pleural effusion. At

first, the patient was treated by thoracic surgeons.

On admission, she had severe dyspnea and was

totally exhausted. Blood tests showed mild

iron-deficiency anemia and severe hypoalbu-

minemia.

Carcinoembryonic antigen and carbohydrate

antigen 125 were both elevated (Table 1). Chest

computed tomography (CT) revealed a massive

pleural effusion in the right thorax, but no organic

abnormalities were found in the thoracic cavity

(Fig. 1a). On admission, a chest tube was inserted

into the right thorax for continuous chest

drainage (Fig. 2). Pleural fluid cytology showed no

obvious malignant findings. Approximately 1,000

mL of pleural fluid was drained daily, which

further worsened her hypoalbuminemia. The

three sessions of pleurodesis were temporarily

effective ; the chest tube was even removed on

day 24 (Fig. 2). However, massive pleural effusion

reaccumulated rapidly, and a chest tube was

reinserted into the right thorax.

Abdominal CT revealed a wall thickening in the

ascending colon, enlargement of the surrounding

lymph nodes, and peritoneal nodules. These

findings strongly suggested ascending colon

cancer with lymph node metastases and peri-

toneal dissemination (Fig. 1b). In addition, a large

mass of 20 cm, which seemed to have originated

from the right ovary, was found in the pelvis (Fig.

1c). Colonoscopy revealed a circumferential,

elevated lesion in the ascending colon (Fig. 1d).

The lesion was diagnosed as a moderately

differentiated adenocarcinoma through biopsy.

Irrespective of several studies, it was impossible

to determine whether the ovarian tumor was

primary or metastatic. However, the presence of

refractory pleural effusion and a large pelvic mass

strongly suggested that the patient suffered from

pseudo-Meigsʼ syndrome. Regardless of con-

tinuous thoracic drainage and high-volume albu-

min administration, the patientʼs general condition

gradually worsened, and she was about to

succumb to respiratory failure. The thoracic

surgeons consulted gastroenterological surgeons.

A rescue operation, resection of the huge pelvic

tumor, hoping to control the pleural effusion, was

planned. The abdomen was opened through a

midline incision. There was a moderate amount of
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Table 1 Laboratory data of the patient on admission

Tests Data on admission Normal range

White blood cell (× 103/mL) 10.5 3.3-8.6

Hemoglobin (g/dL) 10.2 11.6-14.8

Mean corpuscular volume (fL) 76.8 83.6-98.2

Platelet (× 103/mL) 639 158-348

Albumin (g/dL) 2.4 4.1-5.1

Aspartate aminotransferase (U/L) 36 13-30

Alanine aminotransferase (U/L) 16 7-23

Blood urea nitrogen (mg/dL) 27.9 8-20

Creatinine (mg/dL) 1.22 0.46-0.79

C-reactive protein (mg/dL) 5.214 0-0.3

Carcinoembryonic antigen (ng/mL) 20.3 0-5

Carbohydrate antigen 19-9 (U/mL) 31 0-37

Carbohydrate antigen 125 (U/mL) 599.6 0-35



ascites. A hard mass with serosal invasion in the

ascending colon, surrounding lymph node swell-

ing, and peritoneal dissemination were noted. The

right ovary had changed to a large lobulated mass.

The right ovary, together with the right oviduct,

was resected. A right hemicolectomy with lymph

node dissection was performed for the ascending

colon cancer. The lymph node at the origin of the

ileocecal artery was remarkably swollen to

approximately 4 cm in diameter and adhered to

the pancreas head. The swollen lymph node was

dissected with the pancreas parenchyma. All

visible peritoneal dissemination was resected.

The operation time was 128 minutes, and the

intraoperative blood loss was 700 mL.

The ascending colon cancer measured 45 × 65

mm, and was a type 2 tumor (Fig. 3a). The tumor

was diagnosed as moderately to well-differenti-

ated adenocarcinoma on histopathological ex-

amination (Fig. 3b). The right ovarian tumor

measured 20 × 18 cm, and was a multi-lobulated

mass (Fig. 3c, 3d). The histopathological examina-

tion showed moderately differentiated adenocar-

cinoma (Fig. 3e). The ovarian tumor was negative

for cytokeratin 7 (Fig. 4a), positive for cytokeratin

20 (Fig. 4b), and positive for CDX-2 (Fig. 4c),

which suggested that the ovarian tumor was

derived from the colorectal cancer7). Other

disseminated nodules were also moderately

differentiated adenocarcinoma, which were re-

garded as disseminated metastases from colon

cancer.
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Fig. 1 Preoperative chest and abdominal contrast-enhanced CT and colonoscopy images
a Chest CT shows a massive pleural effusion in the right thoracic cavity. No organic
abnormalities are observed. b Abdominal CT shows a wall thickening of the ascending
colon (arrowheads). cAbdominal CT also shows a large 20 cm ovarian tumor (arrowheads).
d Colonoscopy shows a circumferential, elevated lesion in the ascending colon.
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Fig. 2 Kinetics of daily thoracic drainage volume
Irrespective of aggressive continuous drainage, pleural effusion reaccumulated rapidly. The
amounts of daily drainage volume were markedly reduced after the operation.

Fig. 3 Macroscopic and pathological findings of the resected specimen
a The resected ascending colon has a circumferential, 45 × 65 mm, type 2 tumor. b Pathological
examination of the colon cancer reveals moderately to well-differentiated adenocarcinoma (H&E
staining, bars, 200 mm). c The resected ovary is a macroscopically lobulated mass, 20 cm in maximum
diameter. d cross-section of the ovary showing a multi-lobulated mass. e Pathological specimens of
the resected right ovarian tumor reveal a moderately differentiated adenocarcinoma (H&E staining,
bars, 400 mm).



Pleural effusion decreased markedly on postop-

erative day 1, and the thoracic and abdominal

drains were removed on postoperative day 7 (Fig.

2). The patient convalesced without complications.

She was transferred to another hospital for

rehabilitation on postoperative day 43. Postopera-

tive chemotherapy was abandoned due to the

patientʼs poor performance status. The patient

lived well at home until 11 months postoperatively

when she suddenly succumbed to pan-peritonitis

caused by intestinal perforation.

Discussion

Herein, we present a case of pseudo-Meigsʼ

syndrome caused by ovarian metastases from

colon cancer. Early detection and intervention of

this syndrome lead to a good outcome8)~14). Our

patient was about to succumb to respiratory

failure due to massive pleural effusion. This

critical status rapidly resolved after the removal

of the large ovarian metastasis.

We reviewed all reports regarding pseudo-

Meigsʼ syndrome caused by colorectal cancer

published between 2000 and 2021. We used the

keywords�Meigsʼ syndrome�and�colorectal

cancer�to search for relevant articles. Additional

relevant articles were inspected by searching the

references in the first-searched articles. We found

14 cases (including the current case) of pseudo-

Meigsʼ syndrome caused by colorectal cancer

(Table 2).

The mean age of the patients in the 14 cases

was 49.4 (range ; 27-79) years. Pseudo-Meigsʼ

syndrome, caused by colorectal metastases to the

ovary, tended to occur in middle-aged women.

Our patient was the oldest. The mean maximum

diameter of the metastatic ovary was 15.8

(range ; 9-20) cm. The current case was one of the

largest metastases. Ten of 14 cases were synchro-

nous metastases to the ovaries. Eight cases had

metastases to the bilateral ovaries. All the

patients in the 13 previous cases underwent

bilateral oophorectomy even when the other

ovary was intact. The ovaries are well known for

frequent metastatic sites from colorectal cancer,

and if one ovary is metastatically affected, it is

recommended that the other intact one should be

excised15). Our patient underwent the resection of

the diseased ovary only, considering her general

condition.

Pleural effusion was only on the right side in

eight cases, only on the left side in two, and

bilateral in four. Refractory pleural effusion

rapidly resolved after the operation in all the

cases. There are several theories regarding the

mechanism underlying the development of pleural

effusion and ascites. The leading theory is that the

blood and lymphatic vessels within the tumor

become obstructed, resulting in leakage of tissue

fluid and development of ascites. Furthermore,
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Fig. 4 Immunohistochemical staining of the resected ovarian tumor
a The ovarian tumor is negative for cytokeratin 7 (bars, 100 mm). b The cytoplasm of the ovarian tumor cells is
diffusely positive for cytokeratin 20 (bars, 100 mm). c The nuclei of the ovarian tumor cells are strongly positive
for CDX-2 (bars, 100 mm).
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the ascites migrate into the thoracic cavity

through the lymphatic vessels and lead to pleural

effusion. Since the right side of the diaphragm is

rich in lymphatic vessels, a right-sided predomi-

nance of pleural effusion tends to occur. In

addition to the aforementioned mechanism, the

hypersecretion of vascular endothelial growth

factor is thought to be a plausible mechanism9).

The long-term outcomes were demonstrated in

12 cases (including the current case). Death

occurred in four cases due to cancer. The patients

in five cases were alive without cancer recurr-

ence. The patients in three cases were alive even

with cancer recurrence. There were no recurr-

ences of pleural effusion in all the cases. This

palliation was long-lasting. These patients would

have died soon without the resection of the

ovarian tumors. Patients with ovarian metastases

from colorectal cancer are reported to have

favorable long-term outcomes15). In the Ka-

plan-Meier analysis of the 12 cases, the median

survival time was 66 months, and the 5-year

survival probability was 70.7% (Fig. 5).

Conclusion

In the patient in this case report, refractory

ascites and pleural effusion rapidly resolved after

the resection of ovarian metastases, and this

palliation was long-lasting. Therefore, palliative

surgery (resection of ovarian metastases, and in

synchronous cases, resection of colorectal cancer)

should be attempted in such patients even if the

operation would not be curative.
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Fig. 5 Survival probability of the 12 patients after the resection of the
ovarian tumors
Kaplan-Meier analysis of the 12 cases. The median survival time
was 66 months, and the 5-year survival rate was 70.7%
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（和文抄録）

大腸癌からの転移性卵巣腫瘍に随伴する大量胸水による呼吸不全に

対する緩和手術-pseudo-Meigs症候群：症例報告および文献的考察

1)国立病院機構 福岡東医療センター 外科
2)国立病院機構 福岡東医療センター 病理診断科

龍神圭一郎1)，是久翔太郎1)，南 祐1)，瀧 澤 克 己2)，

信 藤 由 成1)，� 田 英 司1)，内 山 秀 昭1)

Meigs 症候群は，線維性腫瘍，一般的には卵巣の線維腫に伴う良性の腹水・胸水が特徴であり，卵巣

腫瘍を切除することによって消失する．卵巣の悪性腫瘍や卵巣の転移性腫瘍も同様に良性の腹水・胸

水を伴う同じ症候群を引き起こすことがある．そのような病態は pseudo-Meigs 症候群といわれる．

今回われわれは，大腸癌の転移性卵巣腫瘍による pseudo-Meigs 症候群に対する緩和手術の成功例を

報告する．症例は 79 歳女性で，難治性胸水の治療のため当院に転院してきた．CT検査と大腸内視鏡

検査により，リンパ節転移を伴う上行結腸癌，巨大な右原発卵巣腫瘍，または転移性卵巣腫瘍，大量

胸水貯留の診断となった．呼吸不全の増悪により全身状態は徐々に悪化した．そこで，救命目的でリ

ンパ節郭清を伴う結腸右半切除術，腹膜播種切除術，卵巣腫瘍切除術を施行した．術後，胸水量は著

明に減少し，pseudo-Meigs 症候群と診断した．患者は順調に回復し，リハビリのため近医に転院し

た．その後，術後 11ヶ月目に腸管穿孔による汎発性腹膜炎で死亡した．pseudo-Meigs 症候群と大腸

癌に関する文献では，難治性の腹水・胸水が卵巣転移巣の切除により速やかに消失し，その緩和効果

は長期に及んでいる．従って，このような患者に対しては緩和手術を試みるべきである．

キーワード：Meigs 症候群，大腸癌，転移性卵巣腫瘍
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