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A Challenging Case of Malignant Struma Ovarii With 
Concurrent Papillary Thyroid Cancer

Angelica Stephanie K. Munoza, b, c, Jeffrey Jen Hui Lowa

Abstract

Struma ovarii is a rare type of ovarian tumor that is predominantly 
composed of thyroid tissue. The majority of these are benign, with 
malignant struma ovarii (MSO) comprising only 5-10% of all cases. 
A 41-year-old female with a history of ovarian cystectomy for bilat-
eral dermoid cysts presented with gallstone pancreatitis. Computed 
tomography (CT) scan revealed adnexal masses, peritoneal nodules, 
and a thyroid nodule. Surgery, including total hysterectomy and sal-
pingo-oophorectomy, showed MSO and differentiated follicular car-
cinoma. Subsequent thyroidectomy revealed multifocal papillary thy-
roid carcinoma. Postoperative radioactive iodine therapy was given, 
and the patient has recovered fully. MSO may present as an ovarian 
mass, and the mainstay treatment is surgical resection. The rarity of 
this condition requires a multidisciplinary approach for optimal man-
agement. MSO should be considered in the differential diagnosis of 
ovarian masses. Early and accurate diagnosis, followed by appropri-
ate surgical and adjuvant therapies, can lead to favorable outcomes.
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Introduction

Struma ovarii is a highly specialized monodermal teratoma 
wherein the thyroid tissue comprises at least 50% of the tu-
mor mass [1, 2]. It accounts for approximately 5% of all ovar-
ian teratomas [2]. Symptoms are nonspecific, and women are 
mostly asymptomatic or may present with abdominal pain and/
or a pelvic mass, and less frequently with ascites [3]. Even 

though these tumors contain a significant amount of thyroid 
tissue, only 5-8% of patients present with symptoms of hyper-
thyroidism [4].

Histologically, the majority of struma ovarii are benign. 
Malignant struma ovarii (MSO) is very rare and comprises 
5-10% of all struma ovarii [5, 6]. Here, we present a case of a 
patient diagnosed with MSO with concurrent papillary thyroid 
carcinoma.

Case Report

A 41-year-old woman, G1P1(1001), with a known history of 
hypertension underwent laparoscopic ovarian cystectomy in 
2011 for bilateral dermoid cysts. In 2017, routine ultrasound 
revealed a left ovarian cyst, 4.2 × 3.0 × 3.0 cm, heterogene-
ous with an echogenic avascular component, and right ovarian 
likely hemorrhagic cysts measuring 1.8 × 1.5 × 1.8 cm and 2.1 
× 1.5 × 1.5 cm. At this time, she was asymptomatic and opted 
serial ultrasound monitoring. The ovarian cysts remained rela-
tively stable until 2021, when an ultrasound showed a multiloc-
ulated (> 10 locules), heterogeneous and irregular left adnexal 
mass measuring 9.2 × 5.5 × 5.2 cm, containing a vascular 2.8 
× 2.2 × 1.9 cm echogenic solid component. In the right adnexa, 
there were two cysts noted: first, between the right ovary and 
uterus, a heterogeneous predominantly solid mass of 2.1 × 1.1 
× 1.6 cm, with peripheral vascularity, and with a few cystic 
locules within; and second, in the lateral aspect of the right 
adnexa, a heterogeneous predominantly solid mass of 3.2 × 3.2 
× 1.8 cm with internal vascularity. Due to the increase in size 
and suspicious nature of the adnexal masses, the patient was 
advised to undergo further evaluation but defaulted.

Five months later, she presented with severe epigastric 
pain and vomiting and was diagnosed to have gallstone pan-
creatitis with choledocholithiasis. Computed tomography (CT) 
scan of the thorax, abdomen, and pelvis done at this time also 
showed heterogeneous masses in both adnexa (left 8.0 × 4.8 
cm, right 4.8 cm), multiple enhancing peritoneal nodules with 
small volume ascites and a right thyroid nodule. She eventu-
ally underwent a laparoscopic cholecystectomy, and intraop-
eratively, the surgeon noted multiple small cystic lesions on 
the ovarian and uterine surfaces, and small omental nodules. 
Biopsies of the ovarian and peritoneal nodules were reported 
to have thyroid tissue present, which could represent portions 
of struma ovarii or struma peritonei or a thyroid component 
of a teratoma, and despite the benign histological appearance, 
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malignancy of the thyroid tissue component could not be ruled 
out due to peritoneal involvement. Cancer antigen 125 (CA-
125) was slightly elevated at 45 U/mL.

The patient was then referred to our institution for further 
management. Her case was discussed in a multidisciplinary 
team meeting. Thyroid function tests were normal, while thy-
roglobulin (TG) was elevated at 1,066 µg/L. She was referred 
to ear, nose and throat (ENT) and endocrinology for further 
assessment of the thyroid nodule. Ultrasound of the thyroid 
gland (Fig. 1) showed multiple solid thyroid nodules in both 
lobes, with the dominant nodule in the right middle pole at 
1.2 × 1.4 × 1 cm, and a left cervical lymph node of 1.4 × 1.0 
× 0.6 cm heterogeneous, with no fatty hilum and no hilar vas-
cularity. A fine-needle aspiration (FNA) of the right thyroid 

nodule showed a follicular neoplasm with nuclear atypia, with 
a 25-40% risk of malignancy. The patient was advised to have 
staged surgeries. Laparotomy, total hysterectomy, bilateral sal-
pingo-oophorectomy (BSO), omentectomy, resection of peri-
toneal and sigmoid tumor nodules, and nodal debulking were 
performed. Intraoperatively, the left ovary was enlarged to 10 
× 8 cm, while the right ovary was enlarged to 5 × 5 cm. There 
were multiple tumor nodules on the omentum, serosal surfaces 
of the rectosigmoid colon, pelvic peritoneum, rectal epiploi-
cae, and anterior peritoneum. Bulky right obturator and right 
precaval lymph nodes were removed. The liver, small bowel, 
and appendix appeared normal. There was no residual disease 
at the end of the surgery. Final histology showed bilateral ovar-
ian struma ovarii (Fig. 2a, b) with tumor deposits on the surface 

Figure 1. Ultrasound of the neck. (a) Right lobe mid pole nodule: well-circumscribed, solid, iso-hypoechoic, wider than tall with 
peripheral vascularity, 14 × 12 × 10 mm (arrow, intermediate suspicion). (b) Right lobe upper pole nodule: spongiform lesion, 6 × 
4 × 3 mm (arrow, low suspicion). (c) Left lobe mid pole nodule: well-defined, solid, hypoechoic lesion with coarse internal calcifica-
tions, 7 × 7 × 5 mm (arrow, intermediate suspicion).
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of both ovaries, fallopian tubes, and uterine serosa and multi-
ple nodular tumor deposits of thyroid tissue in the omentum, 
sigmoid nodule, and pelvic peritoneal nodules. Lymph nodes 
taken were negative. Given the size of the primary tumors and 
the presence of tumor deposits in multiple extra-ovarian sites, 
malignant transformation in struma ovarii with a highly dif-
ferentiated follicular carcinoma was considered.

The next part of management was a total thyroidectomy and 
adjuvant radioiodine therapy. Furthermore, a second pathology 
was considered for the thyroid gland as an independent thyroid 
follicular neoplasm due to the difference in nuclear appearance 
on FNA. Repeat TG level 2 weeks postoperatively was already 
significantly lower at 117.1 µg/L. The patient underwent total 
thyroidectomy 2 months later. Histology of the thyroid gland 
showed classic-type multifocal papillary thyroid carcinoma 
(Fig. 2c, d), stage II T2N0M1, with no extension to skeletal 
muscle or adjacent structures and no lymphovascular invasion. 
She then underwent radioactive iodine (RAI) therapy with a 
dose of 150 mCi, and I131 whole body scan was performed 72 h 
post RAI (Fig. 3a-d). Prior to RAI, the TG level was 112 µg/L, 
anti-thyroglobulin (anti-Tg) was < 3.0 IU/mL, thyroid-stimu-
lating hormone (TSH) was 60.86 pmol/L, and free thyroxine 
(FT4) was 5.6 pmol/L. The patient was doing well and had fully 
recovered from both surgeries. As discussed in a multidiscipli-
nary meeting, the patient was scheduled to undergo imaging and 

laboratory tests every 6 months as surveillance. The patient has 
undergone CT of the abdomen and pelvis, as well as thyroid 
ultrasound, which have all been clear of disease, showing no re-
sidual nodules. Biochemical response has been monitored with 
TG, thyroid function tests and CA125, which have remained 
within normal since completion of treatment. She will continue 
long-term follow-up as there are reports of recurrence even 20 
years after initial treatment [7].

Discussion

Struma ovarii is seen more commonly between the ages of 40 
- 60 years. MSO has been reported to occur more in women 
in their 30s to 40s [7, 8]. Clinical guidelines on the diagnosis 
and management of MSO are lacking due to the rarity of this 
disease entity. Preoperative clinical and radiological diagnosis 
of MSO is difficult since there are no distinguishing clinical 
and radiological features [3, 4]. Like most ovarian masses, it 
may present with abdominal pain and a pelvic mass. In a study 
done by Ayhan et al, which reviewed 178 cases of MSO, 64% 
of patients presented with abdominal symptoms, while 18.5% 
were asymptomatic [4]. The majority of patients (90.4%) pre-
sented with a unilateral ovarian mass, while bilaterality was 
seen in 7.9% [6]. In a study done by Yoo et al, around 41.2% 

Figure 2. Histology images. (a) Struma ovarii tissue with evidence of thyroid follicular tissue with colloid seen within the follicles 
(arrows, hematoxylin and eosin (HE) × 20). (b) Struma ovarii tissue showing dense nuclei with no nuclear atypia (arrow, HE × 40). 
(c) Papillary thyroid carcinoma showing classical papillary formations, crowded overlapping nuclei (arrow, HE × 20). (d) Papillary 
thyroid carcinoma showing nuclear grooves, pseudoinclusions and central clearing (arrow)
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of cases were found incidentally during routine sonograms [3].
Ovarian tumor markers such as CA-125 may be elevated, 

but provide little value in diagnosis [3, 9]. Imaging modali-
ties such as ultrasound, CT, and magnetic resonance imaging 
(MRI) are commonly used; however, findings are nonspecific, 
and many cases are thought to be ovarian malignancy. Struma 
ovarii generally contain solid components or thickened septa 
in the cystic component. Sonography may show a heterogene-
ous, predominantly solid mass, but there are no distinguish-
ing features that support the diagnosis, although some have 
reported findings of a struma pearl, which appears as a smooth, 
roundish solid area [8, 10]. CT may show a complex cystic-
solid mass, with intracystic high attenuation lesions, which 
are thought to correspond to viscid gelatinous colloid material 
[10]. Since conventional imaging modalities have limitations 
in the diagnosis of struma ovarii, Fujiwara et al have proposed 
the use of 131I scintigraphy in combination with an fluorode-
oxyglucose positron emission tomography (FDG PET) scan in 
cases where there is a high index of suspicion. Further studies 
are needed to establish their utility [10].

The definitive diagnosis of MSO is often made postopera-
tively on histological analysis. Uniformly accepted criteria for 
diagnosis of MSO have not yet been established. Currently, 
the diagnostic criteria for MSO are similar to those for thyroid 
cancer. Different types of thyroid carcinoma arising in struma 
ovarii include papillary carcinoma (including the follicular 
variant), follicular carcinoma (including the oncocytic vari-
ant), and insular carcinoma [9]. In the study done by Cui et al 

which reviewed 144 cases, there were six types of MSO seen: 
papillary thyroid carcinoma accounted for 50% of cases, fol-
licular carcinoma accounted for 26.47%, follicular variant of 
papillary carcinoma accounted for 18.63%, anaplastic carcino-
ma accounted for 0.98% and medullary carcinoma accounted 
for 0.98% [9].

The most common thyroid-type carcinoma arising in stru-
ma ovarii is papillary carcinoma [9]. Histologically, overlap-
ping, ground-glass, irregularly contoured nuclei lining papil-
lary formations with fibrovascular cores or vascular invasion 
can be seen. Psammoma bodies are also highly supportive of 
a diagnosis of malignancy. The second most common type of 
carcinoma arising from struma ovarii is follicular carcinoma 
[9]. The majority of patients diagnosed with MSO are confined 
to the ovary, with the International Federation of Gynecology 
and Obstetrics (FIGO) stage I in 76.9%, stage II in 1.1%, stage 
III in 6.8%, and stage IV in 5.7% [4]. In the case presented, 
MSO tumor deposits were seen in the peritoneum, omentum, 
serosa of the sigmoid, fallopian tubes, and uterine serosa, clas-
sifying her as a FIGO stage 3 case.

Synchronous primary thyroid cancer in patients diagnosed 
with MSO is very rare and is more commonly encountered 
compared to distant ovarian metastasis from primary thyroid 
cancer [4, 11]. In the Surveillance, Epidemiology and End Re-
sults (SEER) cancer registry database, 8.8% of patients had a 
concomitant or subsequent thyroid cancer diagnosed, suggest-
ing that evaluation of the thyroid gland is important for pa-
tients diagnosed with MSO. In our case, the patient had bilater-

Figure 3. Results of I131 whole body scan (WBS). (a) Foci of I131 uptake at the anterior neck likely represent remnant thyroid 
tissues although small volume disease cannot be ruled out on current baseline study (red arrow). (b) Posterior view of likely rem-
nant thyroid tissues versus small volume disease (red arrow). (c) Several I131-avid foci in the upper abdomen and pelvic cavity 
with corresponding peritoneal nodules/nodularities are suspicious for residual disease (red arrows). (d) Indeterminate I131-avid 
focus at the sigmoid colon region (red arrow).
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al thyroid nodules investigated through FNA. Final histology 
confirmed a synchronous primary thyroid papillary carcinoma. 
Imaging, laboratory findings, and examination and compari-
son of the histologic appearance of the specimen from both 
the ovary and thyroid may distinguish between synchronous 
tumors. Genetic studies including mutations in BRAF and RAS 
may also point to metastasis from MSO.

Management options are based largely on case studies, 
with no general consensus as to date. Options include conserv-
ative surgery for fertility preservation and definitive surgery 
with full staging [5, 7]. These include ovarian cystectomy, uni-
lateral salpingo-oophorectomy (USO), BSO, total abdominal 
hysterectomy, bilateral salpingo-oophorectomy (TAHBSO), 
and debulking surgery. In the presence of gross metastasis, 
or for those who have completed childbearing, full surgical 
staging is recommended [5, 7]. In the younger patients who 
desire fertility preservation, and with less apparent disease or 
those confined to the ovary, conservative surgery may be of-
fered. However, the study by Ayhan et al reported a statisti-
cally significant difference in progression-free survival (PFS) 
in those undergoing conservative and definitive surgery [4]. 
They have suggested discussing completion surgery once the 
patient completes childbearing, especially if high-risk prog-
nostic factors are present. In our case, the patient had no desire 
for future childbearing, and given the nature of the disease on 
imaging, the patient underwent definitive surgery with TAH-
BSO, excision of all visible tumor implants, omentectomy, and 
nodal debulking.

Postoperative treatment of MSO may be based on treat-
ment of differentiated thyroid cancer. High-risk lesions are 
those measuring > 4 cm, have local or distant invasion, have 
a BRAF mutation, or have a histology other than classic pap-
illary cancer [12]. High-risk lesions have a higher risk of re-
currence, and in these cases, total thyroidectomy followed 
by RAI therapy and thyroid suppression is recommended. 
The rationale for total thyroidectomy includes confirmation 
of the diagnosis of MSO by excluding ovarian metastasis of 
primary thyroid carcinoma and increasing the effectiveness 
of RAI by allowing preferential uptake in residual struma or 
metastasis. Studies conducted by DeSimone et al and Shri-
mali et al reported no recurrences in patients who underwent 
postoperative thyroidectomy followed by RAI [1, 8, 13]. It is 
suggested that postoperative thyroidectomy and RAI may be 
associated with a lower risk of disease failure and improve-
ment of PFS [5, 13]. Since the patient also had a suspicious 
thyroid nodule, she later on underwent total thyroidectomy 
and RAI therapy. The decision for RAI was largely based on 
the high-risk features of her disease with tumor size > 4 cm, 
extraovarian metastasis, and non-papillary type carcinoma. 
The recurrence rate according to the study by Li et al of 120 
cases of MSO was 21.8%, which was similar to the result 
published by DeSimone et al, with an overall recurrence rate 
of 35% in 24 patients [5, 13].

Close monitoring and surveillance are warranted in pa-
tients diagnosed with MSO, though the disease may behave 
indolently. There is no established follow-up recommendation 
for MSO patients, but serum TG, concomitant assessment of 
serum TG antibody (TGAb), and imaging are useful for moni-
toring disease. It has been recommended by Li et al that all 

patients with MSO should have serum TG and TGAb assess-
ments every 6 - 12 months, similar to guidelines for thyroid 
cancer, and pelvic imaging with MRI performed every 1 - 2 
years to check for disease recurrence [3, 5]. In this case, CT 
scan of the abdomen and pelvis was chosen, since previous 
scans were able to pick-up the disease. Monitoring for MSO is 
also recommended for at least 20 years. This is due to the find-
ings of their study that the median time to recurrence was 14 
years, and several cases of late recurrences have been reported 
in literature [5].

Conclusions

MSO is a rare and complex ovarian tumor requiring high clini-
cal suspicion for diagnosis in cases of ovarian masses. MSO 
can rarely present with concurrent papillary thyroid cancer. 
Multidisciplinary management involving gynecologists, endo-
crinologists, pathologists, and nuclear medicine specialists can 
be involved for optimal patient care. Early intervention and 
thorough follow-up are key to achieving long-term disease-
free survival. Increased awareness and reporting of cases will 
enhance understanding and treatment of this rare condition.
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