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Purpose: Meigs’ syndrome is a rare gynecological disease characterized by the triad of benign ovarian tumor, ascites, and pleural 
effusion. Ovarian malignancies should be highly suspected in a postmenopausal woman with a pelvic mass, ascites, hydrothorax, and 
an elevated carbohydrate antigen 125 (CA125) level. It can be challenging to make a preoperative diagnosis of Meigs’ syndrome. In 
this report, we present a case of Meigs’ syndrome caused by an ovarian fibrothecoma and review the relevant literature to raise 
awareness and avoid misdiagnosis.
Case Presentation: An 82-year-old woman with a 2-week history of abdominal distension was admitted to the Department of 
Gynecology. Ultrasound and thoracoabdominal computed tomography scans showed a left-sided hypoechoic mass in the pelvic cavity 
with bilateral pleural effusion and massive ascites. The CA125 concentration was 1040 U/mL (normal, 0–35 U/mL). With a working 
diagnosis of ovarian malignancy, the patient underwent ultrasound-guided fine-needle puncture of the pelvic mass and paracentesis to 
drain the ascites. The fine-needle puncture and paracentesis fluid analysis results revealed that the ascites did not contain any tumor 
cells, and the pelvic mass was identified as a spindle cell tumor. Immunohistochemistry confirmed that it was a sex-cord stromal tumor. 
Total abdominal hysterectomy and bilateral adnexectomy were performed under general anesthesia. The pathology results confirmed 
the mass to have been an ovarian fibrothecoma. At the 2-month postoperative follow-up, the ascites and hydrothorax had resolved and 
not recurred, and the CA125 level was normal.
Conclusion: Despite the high suspicion of ovarian carcinoma in postmenopausal women presenting with pelvic mass, ascites, pleural 
effusion, and elevated CA125, Meigs’ syndrome should be considered.
Keywords: Meigs’ syndrome, ascites, pleural effusion, CA125, ovarian fibrothecoma, ovarian cancer

Introduction
Meigs’ syndrome is the triad of benign ovarian tumor, ascites, and pleural effusion, which gradually resolve after surgical 
resection of the tumor.1 It is more common in postmenopausal women around the age of 50 years and is rarely associated 
with high levels of carbohydrate antigen 125 (CA125).2 Although Meigs’ syndrome is a benign disease, it mimics 
malignant conditions and is easily misdiagnosed; confirmation is often necessary after surgery. Here, we report a case of 
Meigs’ syndrome in a postmenopausal woman who presented with a pelvic mass, ascites, pleural effusion, and an 
elevated CA125 level of 1040 U/mL.

Case Presentation
Chief Complaints
On March 8, 2023, an 82-year-old postmenopausal woman was admitted to our Department of Gynecology with 
abdominal distention. She had no other physical complaints.

History of Present Illness
The patient’s symptoms started about 2 weeks before admission.
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History of Past Illness
The patient’s past medical history included tonsillectomy and minilaparotomy tubal ligation about 40 years before this 
presentation.

Personal and Family History
There was no relevant family history of the disease.

Physical Examination
General examination of the patient revealed a body temperature of 36.1°C, pulse rate of 100 beats per minute, respiratory rate 
of 20 cycles per minute, and a blood pressure of 159/96 mmHg. Auscultation revealed slightly diminished breath sounds in 
both lungs, which were dull to percussion. The cervix was atrophic; neither the uterus nor the adnexae were palpable.

Laboratory Examinations
The patient’s hematology, urinalysis, and biochemistry results were normal. The serum CA125 concentration was 1040 
U/mL (normal, 0–35 U/mL); the results of carcinoembryonic antigen, alpha-fetoprotein, CA153, CA199, and HE4 were 
unremarkable. A drainage tube was placed in the left pelvic cavity, and a total of 3650 mL of ascites was withdrawn. The 
ascites was yellow and transparent, with no blood detected and a white blood cell count of 180 × 106/L (95% 
lymphocytes and 5% neutrophilic granulocytes). The biochemical analysis of the ascites revealed the following findings: 
total proteins 41.2 g/L, alkaline phosphatase 23.0 U/L, sialic acid 34.9 mg/dL, lactate dehydrogenase 95.0 U/L, adenosine 
deaminase 4.0 U/L, and amylase 35 U/L.

Imaging Examinations
Combined transvaginal and transabdominal ultrasonography showed massive pelvic ascites and a large irregular mass 
(13.1 cm × 8.2 cm) with hypoechoic features on the left side of the pelvic cavity (Figure 1A and B). Chest computed 
tomography (CT) confirmed the presence of bilateral pleural effusions (Figure 2). Abdominal CT revealed a pelvic soft 
tissue mass (10.9 × 8.2 × 14.3 cm) with clear boundaries, heterogeneous density, no obvious enhancement, and an artery 
originating from the left ovarian artery (Figure 3A and B).

Further Diagnostic Examination
The patient underwent pelvic mass fine-needle puncture and drainage of ascites guided by abdominal ultrasound; 
cytologic analysis of the fluid samples from these procedures found no tumor cells present in the ascites and identified 
the pelvic mass as a spindle-cell, sex-cord stromal tumor. Immunohistochemical analysis revealed that vimentin, α- 

Figure 1 (A) Combined transvaginal and transabdominal ultrasonogram showing a large irregular mass (13.1 cm × 8.2 cm) with hypoechoic features in the left side of the 
pelvic cavity; (B) Transvaginal ultrasonogram showing massive ascites in the abdominopelvic cavity.
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Inhibin, CD56, CR, and WT-1 were all positive; SF-1, Melan-A, CK, S-100, CD34, P53, and SMA were all negative; and 
the positivity rate of Ki-67 was approximately 3%.

Differential Diagnosis
A postmenopausal woman with a pelvic mass, ascites, pleural effusion, and a high level of CA125 could easily be 
misdiagnosed as having an ovarian malignancy. The differential diagnoses for our patient included ovarian cancer, 
ovarian fibroma, and ovarian thecoma. Clinicians should have a high index of suspicion of malignancy, but they should 
be fully aware of the range of differential diagnoses and assess adequately before operating. To further clarify the 
diagnosis, in view of a comprehensive preoperative evaluation, our patient’s diagnosis had to be confirmed histopatho-
logically. Furthermore, coronary angiography revealed multiple coronary artery lesions with varying degrees of stenosis, 
as well as mixed plaques in the proximal tube wall of the left anterior descending branch with moderate to severe luminal 
stenosis. So, we invited cardiologist to assist us in the preoperative evaluation. After the exclusion of absolute surgical 
contraindications, the patient was scheduled for an exploratory laparotomy.

Figure 2 Chest computed tomography showing pleural fluid in both lungs.

Figure 3 (A) Abdominal computed tomography revealed a soft tissue mass measuring approximately 10.9 × 8.2 × 14.3 cm with a clear boundary and heterogeneous density; 
(B) Contrast-enhanced scan showed no obvious enhancement and revealed that the supplying artery originated from the left ovarian artery.
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Treatment
Regardless of whether the patient’s pelvic mass is benign or malignant, surgical removal of the pelvic mass is the 
mainstay of treatment. Therefore, an exploratory laparotomy—including total abdominal hysterectomy, bilateral adnex-
ectomy, and pelvic drainage—was performed under general anesthesia. The surgical findings were as follows: The 
volume of faint yellow ascites was approximately 200 mL; the left ovary was enlarged to approximately 13 cm × 11 cm 
with an irregular surface, hard texture, and complete capsule; the left fallopian tube, the right adnexa, and the uterus did 
have any obvious morphological abnormalities. There were no other obvious findings in the comprehensive surgical 
exploration. Histopathologic examination of the intraoperative frozen tissue section of the suspected left adnexal ovarian 
fibrothecoma later confirmed a final diagnosis of left ovarian fibrothecoma (Figure 4).

Outcome and Follow-Up
The patient recovered well postoperatively and was discharged on postoperative day 7. Outpatient follow-up evaluation 2 months 
after the surgery included chest CT revealing that the pleural effusion had resolved (Figure 5). The ascites had also resolved, the 
CA125 level returned to normal, and the full workup and physical examination detected no obvious abnormalities.

Figure 4 Histopathologic photomicrograph showing fibro cells and theca cells (hematoxylin and eosin staining, ×200).

Figure 5 A follow-up chest computed tomography image 2 months after surgery showing resolution of the bilateral pleural effusion.
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Discussion
Fibrothecomas are rare ovarian tumors that originate from sex-cord stromal cells.3 They are usually benign, and their 
incidence among all ovarian tumors is estimated to be 1–4%.4 Fibrothecomas are more common in perimenopausal and 
postmenopausal women. According to the number of follicular membrane cells and fibroblasts, these tumors are 
histopathologically divided into three subtypes, including thecomas, fibrothecomas, and fibroma.5 The histologic features 
of these tumors overlap, making precise classification difficult. The World Health Organization’s classification denotes 
these tumors as the thecoma-fibroma group.6 Ovarian fibrothecomas can be accompanied by hydrothorax and ascites; this 
is known as Meigs’ syndrome. It was first reported by Meigs and Cass in 1937, who reported seven patients presenting 
with the triad of ascites, pleural effusion, and fibroma of the ovary.7 In 1954, Meigs eventually refined the syndrome’s 
definition; four criteria should be met to diagnose classic Meigs’ syndrome: (1) the presence of a benign ovarian tumor 
(fibroma, thecoma, granulosa cell tumor, or Brenner tumor), (2) ascites, (3) pleural effusion, and (4) resolution of ascites 
and pleural effusion after removal of the tumor.1 Meigs’ syndrome stands in contrast to pseudo-Meigs’ syndrome, which 
also presents similar clinical symptoms but with ascites, pleural effusion, and ovarian or primary pelvic tumors other than 
fibromas, such as teratomas, struma ovarii, and leiomyomas.8,9 However, in Meigs’ syndrome, ascites and pleural 
effusion should resolve after tumor removal.

The mechanism underlying the production of ascites and pleural effusion in Meigs’ syndrome remains unclear. The 
main causes of ascites are as follows: tumor penetration itself; pressure in pelvic and abdominal lymphatic vessels caused 
by the tumor; the increase in vascular permeability and capillary leakage caused by the release of VEGF, IL-1, IL-6, IL-8, 
and TNF-α.10,11 Studies have shown high concentrations of VEGF, IL-6, and FGF in plasma, pleural fluid, and ascitic 
fluid samples from patients with Meigs’ syndrome and reported that after the removal of pelvic masses, the plasma levels 
of VEGF, IL-6, and FGF decreased, and the ascites and hydrothorax disappeared.12 Other studies have suggested that the 
VEGF signal pathways could leaded to increased proliferation, migration, and survial of blood endothelial cells required 
for angiogenesis, and the VEGF was overexpressed in the leiomyoma and leaded to tumor growth.13 The VEGF raises 
capillary permeability, contributing to formation of peritoneal and pleural fluid. The generation of hydrothorax may arise 
from the passage of ascitic fluid into the pleural space through diaphragmatic lymphatic vessels or the diaphragmatic 
hiatus.14 Therefore, after removal of the primary tumor, the pressure of the tumor disappears, and compressed or blocked 
lymphatic vessels return to normal, thereby clearing ascites and pleural effusion. In our patient, the symptoms were 
typical, the ascites resolved, and little pleural fluid remained at the 2-month postoperative follow-up visit.

Notably, the patient had a significant increase in her serum CA125 level. CA125 is a glycoprotein with a high 
molecular weight. It is the preferred tumor marker for ovarian cancer but is not a specific diagnostic indicator; it is also 
expressed in many other clinical tissues, such as the epithelium of the Fallopian tubes, endometrium, endocervix, and 
breast cancer.15 Additionally, CA125 is significantly elevated in patients with pseudo-Meigs’ syndrome.16,17 Therefore, 
CA125 results cannot be used as the basis for the diagnosis of Meigs’ syndrome. Meigs’ syndrome associated with a high 
CA125 level is rare. Over the past of 20 years, less than 40 case reports have been published citing high levels CA125 in 
patients with Meigs’ syndrome, with only 9 reported cases citing CA125 levels over 1000IU/mL. The source of CA125 
elevation remains unclear. Studies have suggested that the main causes of elevated CA125 are as follows:18 intraper-
itoneal pressure from a large tumor volume or ascites, mechanical irritation of the peritoneum, and increased expression 
of CA125 in mesothelial cells (rather than being directly related to the mass). In menopausal women, elevated CA125 
with a pelvic mass, ascites, and hydrothorax is highly suggestive of a malignant ovarian tumor. Therefore, Meigs’ 
syndrome is easily misdiagnosed because it is rare in clinical practice and lacks a specific diagnostic marker and typical 
clinical symptoms. Except for metastatic tumors of the ovary, other diseases—such as Meigs’ syndrome, tuberculous 
peritonitis, and pelvic abscess—should be considered in the differential diagnosis. Intraoperative and postoperative 
pathological examination is the best diagnostic method for Meigs’ syndrome. The diagnosis of Meigs’ syndrome can only 
be confirmed when histopathologic examination suggests a solid benign ovarian tumor and resolved ascites or hydro-
thorax does not recur following surgical tumor removal.

Although Meigs’ syndrome manifests with a similar clinical presentation as malignant tumors, it is a benign disease. The 
treatment of Meigs’ syndrome can be divided into symptomatic treatment and surgical treatment. Symptomatic treatment 
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involves therapeutic drainage of ascites and hydrothorax to relieve symptoms. However, surgical treatment is the mainstay of 
treatment owing to its favorable effects and associated low recurrence rates. For young women who have given birth, ipsilateral 
adnexectomy or tumor removal is the primary treatment method, and for postmenopausal women, hysterectomy plus bilateral 
adnexectomy is the main strategy.11 After resection of the tumor, ascites and hydrothorax will resolve and not recur.

Conclusion
We excised the primary lesion in a timely manner during the exploratory laparotomy. The patient’s ascites and 
hydrothorax resolved, leading to rapid recovery and a good prognosis. Clinicians should consider the rare Meigs’ 
syndrome in all women with pelvic masses, ascites, and hydrothorax, especially in the context of high CA125 levels. An 
enhanced understanding of this benign disease is necessary to avoid misdiagnosis and facilitate the implementation of 
effective measures to improve prognosis.

Abbreviations
CA125, carbohydrate antigen 125; CT, computed tomography.
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