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Abstract: Struma ovarii is a rare variety of specialized monodermal mature ovarian teratoma, it is composed predominantly of 
thyroid tissue. Ascites is present in one third of patients. The combination of struma ovarii, marked ascites and elevated CA125 is 
a rare condition, which may mimic ovarian cancer. We described two cases presenting with pelvic mass, ascites and elevated serum 
CA125 levels, frozen section and final pathology turned out to be struma ovarii. Ascites disappeared and the level of CA125 returned 
to normal level after operation. One of the cases was associated with pleural effusion, leading to a condition called pseudo-Meigs’ 
syndrome. Then we reviewed the related literatures to explore the possible mechanism of ascites and pleural effusion, the reason of 
CA125 elevation and imaging manifestations of struma ovarii. In conclusion, struma ovarii should be considered in the differential 
diagnosis preoperatively, when presented with pelvic mass, ascites and an elevated CA125 level. 
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Introduction
Struma ovarii is a rare variety of specialized monodermal mature ovarian teratoma, accounting for nearly 2.7% of 
teratomas and 1% of all ovarian tumors.1 It is predominantly or entirely composed of thyroid tissue, which means more 
than half of the components are follicles, varying in size and filled with eosinophilic colloid and cuboidal epithelial cells.2 

It is usually benign in nature, but approximately 5% of cases undergo malignant transformation into thyroid-type 
carcinoma.3,4 The combination of struma ovarii, marked ascites and elevated CA125 is a rare condition, since the 
patient’s clinical manifestations and imaging examinations are unrepresentative, it is relatively difficult to diagnose 
before surgery, even misdiagnosed as ovarian cancer. Meigs’ syndrome refers to a benign and solid ovarian tumor (eg. 
fibroma, thecoma, or granulosa cell tumor) present with ascites and pleural effusion, symptoms disappear after the 
resection of tumor.5 When similar clinical manifestations presented in other benign pelvic tumors are termed as pseudo- 
Meigs’ syndrome.6 Here, we reported two cases of struma ovarii with gross ascites and elevated CA125 level, and 
reviewed the related literature as well.

Case Presentation
Case 1 A 45-year-old woman was admitted to our institution in March 2016, complaining of abdominal distention for six 
months. An abdominal magnetic resonance imaging (MRI) revealed a 4.1×5.0×6.1cm left adnexal mass with gross 
ascites. A chest computed tomography (CT) scan showed a small amount of right hydrothorax. The serum CA125 level 
was 711.5U/mL. Thyroid function tests preoperatively were within normal limits.

An exploratory laparotomy was performed. 2 liters of straw-colored ascites was evacuated upon entrance to the 
peritoneal cavity. The uterus and right adnexa were normal. The left-sided adnexal cystic-solid mass measured 6×5×5cm. 
There was no evidence of intraperitoneal metastasis or retroperitoneal adenopathy. The left adnexa was removed and 
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frozen section suggested a struma ovarii. Then, hysterectomy and right salpingo-oophorectomy were performed due to 
the strongly insistence of the family members. The final pathology confirmed the diagnosis of struma ovarii with benign 
thyroid tissue confined in the left ovary (Figure 1). IHC: CK7(+), CK19(+), CK20(-), TTF1(+), Ki67(1%+), P53(-), TG 
(+), Syn(-), CgA(-), ER(-), vimentin(+). The uterus, right ovary and fallopian tubes were histologically unremarkable. 
The cytology of ascitic fluid was negative for malignant cells.

One month after surgery, the patient had no evidence of ascites and pleural effusion, also the serum levels of CA125 
had fallen to normal.

Case 2 A 66-year-old woman was admitted to our institution in August 2021 with complaints of abdominal distention 
for the preceding three months. The patient had a history of right ovarian surgery 20 years ago. Physical examination 
revealed a markedly distended abdomen and shifting dullness. An abdominal CT revealed a 10.3×12.7×13.8cm pelvis 
mass with large amount of ascites (Figure 2). There was no indication of hydrothorax on chest CT. The serum CA125 
level was 463.78U/mL, whereas the remaining tumor markers were within normal limits. Thyroid function tests were 
unremarkable.

An exploratory laparotomy was performed. 3 liters of straw-colored ascites was evacuated. The left-sided adnexal 
mass measured 20×13×10cm, with a smooth external surface. The uterus was atrophic and the right adnexa was absent. 

Figure 1 Microscopic appearance of the left ovary showing thyroid follicles (H&E).

Figure 2 Computed tomography scan of the abdomen revealed a 10.3×12.7×13.8cm complex cystic and solid pelvic mass.
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Neither abdominal metastasis nor retroperitoneal enlarged lymph node was found. A left salpingo-oophorectomy was 
performed. Frozen section revealed a struma ovarii. The final pathology confirmed the diagnosis of struma ovarii with 
benign thyroid tissue (Figure 3). The ascitic fluid contained no malignant cells.

Three months after surgery, she had no evidence of ascites and the serum levels of CA125 had fallen to normal.

Discussion
When facing a patient presenting with a pelvic mass, large amount of ascites and elevated serum CA125, the first thing 
comes to a surgeon’s mind may be malignant tumor, especially epithelial ovarian cancer. However, our cases which were 
suspected to be malignant tumor preoperatively turned out to be struma ovarii. As a rare ovarian germ cell tumor, struma 
ovarii mainly occurs in the fifth decade or older, but it has also been reported to occur during the reproductive stage.7 

Despite the predominance of thyroid tissue, hyperthyroidism is present only in 5% of struma ovarii.2 The mechanism 
leading to hyperthyroidism might be the antibodies produced by the struma ovarii for the TSH receptor.8 Thyroid 
function tests are usually within normal limits postoperatively.

One-third of patients with struma ovarii have coexistent ascites.2 As described in case1, the condition that struma 
ovarii associated with ascites and pleural effusion simultaneously is called pseudo-Meigs’ syndrome, which was first 
described by Meigs in 1954.6 We made a literature search in PubMed on struma ovarii associated with ascites and 
elevated serum CA125. The details of those cases were showed in Table 1.1,4,7–22

The ascites and pleural effusion are usually serous. Unlike malignant process, hypoproteinemia is exceedingly rare. 
Compared with histologic type, tumor size is a more important factor in the formation of ascites.21 The etiology of ascites 
and pleural effusion is still uncertain, several theories have been put forward. Most believed that ascites formation 
resulted from peritoneal irritation and pelvic lymphatics obstruction caused by the solid pelvic tumor.6 Meanwhile, the 
increasing peritoneal pressure from the ascites lead to a process of peritoneal inflammation, the release of toxins and 
inflammatory factors can aggravate the situation.23,24 Some scholars suggested that the discrepancy between the blood 
vessels that supplying tumor and lymphatic drainage leads to stromal edema and transudation.25

Struma ovarii is associated with pleural effusion and ascites in only 5% of cases.16 The pleural effusion often appears 
in the right thoracic cavity, but can also occur in the left side or both sides.5 There is a hypothesis that hydrothorax 
originated from the transdiaphragmatic transport of the ascitic fluid. Once attained adequate volume and pressure, the 
ascites find its way through the diaphragm through intercellular gaps.23 There was no pleural effusion in case 2. The 
condition that struma ovarii associated with ascites but without pleural effusion is probably due to the early diagnosis and 
timely treatment.

Figure 3 Microscopic appearance of the left ovary showing various thyroid follicles (H&E).
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Table 1 Overview of Reported Cases of Struma Ovarii Associated with Ascites and Elevated CA125

Authors Year Age 
(Years)

Clinical Presentations CA125 (U/mL) Ascites (L) Pleural Fluid (L) Tumor Size (cm) Preoperative 
Thyroid 
Function

Follow-Up

Bethune et al9 1996 62 Shortness of breath 1621 Small amount 3.5 9×5×5 Normal NED, 1.5 months

Mancuso et al7 2001 31 Slight lower abdominal 

pain

689 0.3 Absent 10×9 NA NA

Huh et al10 2002 65 Dyspnea 402 20 Moderate 5×4×4 Normal NED, 4 months

Zannoni et al4 2004 66 Fatigue, abdominal 

swelling

1636 5.5 0.35 9.5×56 ×70 Normal NED, 6 months

Loizzi et al11 2005 65 Dyspnea, diffuses 

abdominal pain

161 Moderate Marked 7×7 Hyperthyroidism NED, 2 months

Guida et al22 2005 42 Ascites 2548 10 Absent 12×8.5×4 Hyperthyroidism NED, 1 month
Obeidat et al12 2007 52 Shortness of breath 149 4 Moderate 10×15×8 NA NED, 1 month

Mitrou et al13 2008 55 A large pelvic mass, 

marked cachexi

3803 8 Small amount 22×23×10 NA NED, 2 months

Paladini et al14 2008 42 Ascites, fever, diarrhea, 

vomit, weight loss

2548 8 NA 11×7×8 Hyperthyroidism NED, 1.5 months

Mui et al15 2009 56 Abdominal distention 5218 8.21 Absent 6×4×4 Normal NED, 4 months

Rana et al16 2009 70 Abdominal distention, 

breathlessness

284 Present Present 7.5×5.5×4.0 Normal NED, 1 month

Jiang et al1 2010 46 Fatigue, anorexia, 

abdominal swelling

1230 8 Marked 20×18×15 NA NED, 3 months

Peyron et al17 2012 70 Pelvic mass 164 Moderate NA 7×7 NA NA
Mostaghel et al21 2012 72 Dyspnea 607 0.7 Massive 12×9.5 NA NED, 3 months

Sivrioglu et al18 2013 55 Abdominal pain 120 Mild NA 3×3 Normal NA

Anastasilakis et al8 2013 49 Pelvic mass 404 Moderate Marked 18×12×10 Hyperthyroidism NED
Jin et al19 2015 52 Shortness of breath 1285 3 2 7×5 NA NED, 2 months

Yadav et al20 2017 55 Abdominal distention 258 0.5 Absent 6×5×4.5 NA NA

Present 2022 45 Abdominal distention 711 2 Small amount 6×5×5 Normal NED, 1 month
2022 66 Abdominal distention 463 3 Absent 20×13×10 Normal NED, 3 months

Abbreviations: NA, not available; NED, no evidence of disease.
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In the reviewed literatures, the range for CA125 is enormous, from 120 to 5218U/mL. The exact reason for the 
elevated CA125 in struma ovarii also remains unclear. Strong immunoreactivity for CA125 was observed in the 
omentum, whereas the tumor was negative.26 It shows that the expression of CA125 originates from mesothelial cells 
rather than the tumor.27 The mechanical irritation and inflammatory response from the tumor and ascites increase the 
expression of CA125 in adjacent mesothelial cells. The serum level of CA125 and the amount of ascites influenced each 
other, but there was no parallel relationship.

Although struma ovarii with ascites and elevated CA125 may actually mimic an ovarian cancer, there are still some 
different characteristics on the imaging findings. Struma ovarii usually appears as a unilateral adnexal multilocular 
lobulated cystic-solid lesion, with thickened septa in the solid components. On ultrasound, because thyroid tissue is richer 
in vascularization, struma ovarii displays the characteris of hypervascularity than other mature ovarian teratoma.17 

Sometimes one or more struma pearls can be observed on Doppler examination, which refers to well circumscribed, 
roundish solid components with smooth contours.28 Another sonographic appearance of struma ovarii include acoustic 
shadowing and signs of dermoid cysts.29 On MRI, the solid component shows low intensity on T2-weighted images and 
punctuate foci shows high intensity on T1-weighted images. On CT, calcifications along the cyst walls or septa may be 
the key feature.30

Struma ovarii is usually a benign tumor, classical pattern of variable-sized follicles filled with colloid are easily 
visible microscopically. Malignant transformation has already been reported, but first we should exclude the primary 
thyroid carcinoma metastasis by thyroid imaging examination. Malignant struma ovarii usually presents as a well- 
differentiated thyroid cancer, with “ground glass” nuclei, increased mitotic activity and/or vascular invasion.4 Papillary 
thyroid carcinoma (PTC) is the predominant malignant type. Oncogene mutations including KRAS, NRAS, BRAF and 
JAK3 have been reported.31,32 It would be beneficial to investigate the mutations of ovarian germ cell tumors in guiding 
postoperative treatment.

Conclusion
As demonstrated by our case reports, pseudo-Meigs’ syndrome should be considered preoperatively in the differential 
diagnosis of patients presenting with a pelvic mass, ascites, pleural effusion and elevated CA125. Struma ovarii is usually 
a benign neoplasm, patients have a preferable prognosis with the removal of tumor.
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