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Abstract
BACKGROUND
Meigs syndrome is a rare neoplastic disease characterized by the triad of benign solid ovarian tumor, ascites, and pleural effusion. In postmenopausal women with pleural effusions, ascites, elevated CA-125 level, and pelvic masses, the probability of disseminated disease is high. Nevertheless, the final diagnosis is based on its histopathologic features following surgical removal of a mass lesion. Here we describe a case of Meigs syndrome with pleural effusion as the initial manifestation.

CASE SUMMARY
A 52‑year‑old woman presented with a 2-mo history of dry cough and oppression in the chest and was admitted to our hospital due to recurrent pleural effusion and gradual worsening of dyspnea that had occurred over the previous month. Two months before admission, the patient underwent repeated chest drainage and empirical anti-tuberculosis treatment. However, the pleural fluid accumulation persisted, and the patient began to experience dyspnea on exertion leading to admission. A computed tomography scan of the chest, abdominal ultrasound, and magnetic resonance imaging confirmed the presence of right-sided pleural effusion and ascites with a right ovarian mass. Serum tumor markers showed raised CA-125. With a suspicion of a malignant tumor, the patient underwent laparoscopic excision of the ovarian mass and the final pathology was consistent with an ovarian fibrothecoma. On the seventh day post‑operation, the patient had resolution of the right-sided pleural effusion.

CONCLUSION
Despite the relatively high risk of malignancy when an ovarian mass associated with hydrothorax is found in a patient with elevated serum levels of CA-125, clinicians should be aware about rare benign syndromes, like Meigs, for which surgery remains the preferred treatment.
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Core Tip: This case highlights the difficulties that may be encountered in the management of patients with Meigs syndrome, including potential misdiagnosis of tuberculosis or malignant diseases that may influence the medical and surgical approach. Although initial suspicions of malignancy in patients with undiagnosed pleural effusion and elevated CA-125 level, Meigs syndrome should be considered in the differential diagnosis.


INTRODUCTION
Meigs syndrome is an extremely rare gynaecological disease, presenting as fibroma or a fibroma-like tumor (thecoma, granulosa cell tumor, or Brenner tumor) accompanied by ascites and hydrothorax that rapidly resolve after removal of the tumor[1]. For some patients, pleural effusion, which is relatively easy to detect clinically, is often the first manifestation of Meigs syndrome. However, these patients are often initially misdiagnosed with tuberculosis or malignant diseases, as a consequence a delay in necessary treatment occurs. Here, we present a case of classic Meigs syndrome with pleural effusion as the first manifestation, which had been misdiagnosed at an early stage.

CASE PRESENTATION
Chief complaints
On November 29, 2018, a 52‑year‑old woman was referred to our hospital with symptoms of dry cough and oppression in the chest. She had no other physical complaints.

History of present illness
The patient’s symptoms started 2 mo prior to the admission.

History of past illness
The patient’s past medical history included mellitus for 6 mo, hypertension, and laser ablation of vaginal polyps 12 years previously. 

Physical examination
General examination of the patient revealed a body temperature of 36.4 °C, pulse rate of 112 bpm, blood pressure of 112/76 mmHg, respiratory rate of 20 per minute, and oxygen saturation of 94% in room air, which improved to 98% on 3 L/min supplemental oxygen administered intranasally. Auscultation of the chest revealed decreased breath sounds over the right lung field. During the abdominal physical examination, we found a palpable mass in the lower abdomen.

Laboratory examinations
The patient’s hematology, biochemistry, and urinalysis results were all unremarkable. T-spots were negative. However, tests for tumor markers showed an increased cancer antigen-125 level (CA-125, serum 663.3 U/mL and pleural effusion > 1000 U/mL, normal value < 35 U/mL). The serum levels of α-fetoprotein, carcinoembryonic antigen, and other tumor markers were all within normal limits.

Imaging examinations
Imaging of the chest by computed tomography demonstrated right pleural effusions. The chest radiography results are shown in Figure 1. Ascites and a large irregular, cyst‑solid‑mixed mass (14 mm × 13 mm × 13 mm) in the right ovary were confirmed by abdominal ultrasound examination. Abdominal magnetic resonance imaging revealed a large pelvic mass with a low signal intensity on T1 sequences and a slightly high signal intensity on T2 sequences (Figure 2). Painless gastroscopy was also carried out, but no obvious abnormalities was observed.

Further diagnostic work-up
Fluid cytology was negative, and histopathologic examination of a pleural biopsy indicated fibrous tissue, striated muscle tissue, adipose tissue, and a few mesenchymal cells at the edge. Thoracic drainage (up to 800 mL/d) was performed several times, and empirical antibiotic therapy and anti-tuberculosis treatment were also initiated at the local hospital (Wuhu 238300, Anhui Province, China). Despite these treatments, symptoms and chest radiographic findings were not improved, and the patient later exhibited symmetrical oedema in the lower limbs. To alleviate her symptoms, thoracic pleural drainage was performed under local anaesthesia on November 30, 2018. The patient’s pleural effusion test results and data of the serum parameters are shown in Table 1. Pleural fluid was consistent with transudative pleural effusion based on Light’s criteria[2]. Samples of pleural fluid were negative on mycobacterial culture, and cytological examination revealed abundant lymphocytes without evidence of malignant cells.

Pathological examinations
In this case involving a postmenopausal woman with massive pleural effusion and ascites, the possibility of a malignant tumor was initially suspected due to the detection of a pelvic mass and markedly increased CA-125 levels. Therefore, she was referred to the department of gynaecology of our hospital for laparotomy following the advice of gynecologists on December 8, 2018. Intraoperative examination revealed a 13.0 cm × 15 cm mixed (solid-cystic) tumor without papillary projection originating from the right ovary. Left ovary atrophy was observed, and no gross abnormalities were observed on the surface of the two fallopian tubes and on the uterus, liver, gallbladder, stomach, or diaphragm. There was no evidence of metastatic lesions. The right tube and ovary were removed for rapid frozen section and it was suggestive of a benign ovarian thecoma. Routine pathological examination after surgery confirmed the right ovarian thecoma (Figure 3). Sections of uterus, bilateral fallopian tube, and left ovary were histologically unremarkable.

FINAL DIAGNOSIS
The final diagnosis of the presented case was right ovarian thecoma presenting with Meigs syndrome.

TREATMENT
The patient and her family members insisted on a hysterectomy and left salpingo‑oophorectomy, which were performed.

OUTCOME AND FOLLOW-UP
The recovery was uneventful, and the patient was discharged from the hospital 7 d after the surgery with a small pleural effusion (Figure 4) which resolved approximately 2 wk after discharge (Figure 5). At the 12-wk follow‑up, the patient recovered well and was asymptomatic, with no evidence of disease on physical examination and normal CA-125 levels (6.0 U/mL). 

DISCUSSION
Meigs syndrome is diagnosed with the discovery of the triad of ascites, pleural effusion, and an ovarian tumor, which is usually benign, occurring together[3]. Historically, in 1866, Spiegelberg et al initially reported the case of a patient with a pelvic mass, pleural effusion, and ascites for which histological examination confirmed the diagnosis of fibroma of the ovary[4]. However, they did not know that removal of the tumor might have cured the patient. In 1887, Demons described a syndrome based on nine patients with benign ovarian cysts who were cured of their ascites and pleural effusion by removal of the cyst[4]. However, this syndrome was not named until 1937 when Joe Vincent Meigs along with Cass published a series of seven patients presenting with a triad of findings: Ascites, hydrothorax, and fibroma of the ovary characterized by the resolution of symptoms with ablation of the tumor[3]. In typical Meigs syndrome, three major criteria must be fulfilled: (1) The existence of benign fibroma or a fibroma-like (thecoma, granulosa cell tumor, or Brenner tumor) ovarian tumor; (2) the presence of ascites and pleural effusion; and (3) resolution of the ascites and pleural effusion following removal of the ovarian tumors[1,5]. In contrast, pseudo-Meigs syndrome is used to describe similar clinical manifestations characterized by ascites and/or hydrothorax along with malignant or benign ovarian tumors—other than fibromas or fibroma-like tumors—or uterine or fallopian tumors[6].
Currently, surgical resection is still considered to be the only effective curative treatment, and the final diagnosis is dependent on histopathological examination. The prognosis following surgical excision of the tumor is excellent and similar to that of benign tumors[7].
At present, the etiology of ascites and pleural effusion in Meigs syndrome is subject to debate and largely remains to be elucidated. There are several hypotheses regarding the mechanism underlying the generation of peritoneal fluid. It probably occurs by means of a transudative mechanism through the surface of the tumor that exceeds the resorptive capacity of the peritoneum[8]. Other potential explanations include hormone stimulation, obstruction of lymphatic flow by the tumor, and release of inflammatory cytokines and growth factors by tumor cells. The direct cause of pleural fluid formation is thought to involve translocation of ascites to the thoracic cavity via diaphragmatic pores[9]. Pleural effusion is usually bilateral, but in patients with Meigs syndrome, it is usually unilateral with a predominance on the right side due to the larger diameter of transdiaphragmatic lymphatic channels on the right side[10]. Pleural effusion can result from a number of conditions in clinical practice and is mostly associated with malignancy and tuberculosis. Other common causes include congestive cardiac failure, pleural infection, liver cirrhosis, and kidney disease[11]. Due to the substantial variety of originating causes, the differential diagnosis of pleural effusion poses a difficult challenge for clinicians.
Carcinoma antigen-125 (also known as carbohydrate antigen-125 or CA-125), commonly used as a tumor marker, is a strong independent prognostic factor for advanced epithelial ovarian cancer[12-14]. Despite the sensitivity of CA-125 in the detection of ovarian cancer, its specificity is known to be suboptimal. Many other conditions (neoplastic or non-neoplastic) can also cause an elevation of CA-125 levels, including endometriosis, cirrhosis, uterine fibroids, pregnancy, ovarian cysts, and pelvic inflammatory disease[15]. Changes in CA-125 levels during the menstrual cycle have also been reported[16]. Notably, the exact mechanisms that lead to CA-125 elevation in patients with Meigs syndrome remain unclear. Some studies have shown that mesothelial cells from ascites in patients with Meigs syndrome are able to synthesize CA-125. Moreover, ascites volume is positively associated with the expression level of CA-125 but not linearly associated with tumor dimension[17].
As dyspnea (due to large-volume pleural effusion) is a common presenting symptom, a significant proportion of patients might be initially referred to chest physicians. Moreover, Meigs syndrome is rare in clinical practice, and patients with Meigs syndrome can present with pleural effusion as the initial manifestation. For that reason, the differential diagnosis of the cause of pleural effusion is often challenging, and it might be easily misdiagnosed as tuberculosis or malignancy. For respiratory physicians, in patients with pleural effusion of undetermined etiology, other diseases such as gynecological diseases should be considered in the differential diagnosis. As in our case report, pleural effusion generally suggests an underlying disease process that may even be of extrapulmonary origin. Therefore, experimental treatment such as antituberculosis treatment must not be performed blindly. In addition, the presence of a solid mass, ascites, and elevated CA-125 levels does not necessarily indicate advanced malignant disease considering the limited value of CA-125 in differentiating benign from malignant tumors. Benign diseases, such as Meigs syndrome, should also be included in the differential diagnosis. In clinical practice, misdiagnosis and underdiagnosis in patients with Meigs syndrome can pose a serious threat to patient safety and lead to delayed diagnosis and treatment, which are associated with higher mortality rates, so often there is no time to delay.

CONCLUSION
Meigs syndrome is a rare but important clinical entity to consider in the differential diagnosis in female patients with pleural effusion. The timely and accurate diagnosis and management allow patients to benefit from symptom-relieving treatment to maximize their quality of life. Despite the relatively high risk of malignancy when an ovarian mass associated with hydrothorax is found in a patient with elevated serum levels of CA-125, clinicians should be aware about rare benign syndromes, like Meigs, for which surgery remains the preferred treatment.
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Figure Legends
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Figure 1 Computed tomography of the chest demonstrated large right pleural effusion. A: Lung window; B: Mediastinal window.
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Figure 2 Magnetic resonance imaging showing a large ovarian tumor (arrows) on the right side of the pelvis.
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Figure 3 Surgical pathology demonstrating a theca cell tumor of the right ovary (Hematoxylin and eosin staining). A: 40 × magnification; B: 100 × magnification.

[image: ]
Figure 4 X-ray photographs demonstrating blunting of the right costophrenic angle before surgery and 1 wk after surgery. A: Before surgery; B: 1 wk after surgery.
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Figure 5 Therapy and course timeline of the patient. MRI: Magnetic resonance imaging; CT: Computed tomography.
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Table 1 Results of laboratory tests performed on the pleural effusion and blood
	Variable
	Pleural fluid
	Blood

	Appearance
	Clear and yellow colored
	-

	White blood cell count
	300 × 106/L
	10.05 × 109/L

	Total cell count
Monocytes
Total protein level
[bookmark: _Hlk38456631]LDH
CEA
CA-125
Rivalta test
	400 × 106/L 
90%
25.50 g/L
81 U/L
1.30 μg/L
> 1000 U/mL
Negative
	-
86.10%
52.70 g/L
193 U/L
1.50 μg/L
663.30 U/mL
-


LDH: Lactate dehydrogenase; CEA: Carcinoembryonic antigen.
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