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Case Report

Follicular variant of thyroid papillary carcinoma arising from
ovarian mature cystic teratoma: a case report
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Summary
Malignant transformation of mature cystic teratoma of the ovary occurs very rarely. As reported in previously published literature, the

incidence of malignant transformation is less than 2%. Among them, squamous cell carcinoma is the most common neoplasm; however,
a follicular variant of thyroid papillary carcinoma arising from mature cystic teratoma is extremely rare. Here, I have reported a case of
a follicular variant of thyroid papillary carcinoma arising from a mature ovarian cystic teratoma. A 65-year-old woman presented to our
hospital for an incidentally detected ovarian mass. The patient underwent laparoscopic salpingo-oophorectomy for a suspicion of benign
ovarian mass. Postoperative pathologic examination revealed a follicular variant of papillary carcinoma arising in the thyroid tissue of a
mature ovarian cystic teratoma. Therefore, this case highlights that there is a possibility of an unusual but malignant transformation in
ovarian teratoma.
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Introduction

Mature cystic teratoma (MCT) is themost common germ
cell tumor of the ovary, which comprises 10%-20% of all
ovarian tumors [1]. Most MCTs are benign tumors and oc-
cur at reproductive age. However, malignant transforma-
tion of MCT can develop very rarely and is reported in only
1%-2% of cases [2, 3]. It occurs mainly in postmenopausal
women, with an average age of 45-60 years [4]. Symptoms
of malignant transformation ofMCT are not typical and dif-
ficult to diagnose before surgery. Malignant transformation
can occur in various histologic types. Of these, 80% and 7%
become malignant changes with squamous cell carcinoma
and adenocarcinoma, respectively [5, 6]. Although several
studies of malignant transformation inMCT have been pub-
lished, a follicular variant of thyroid papillary carcinoma
(FVTPC) arising from ovarian MCT is extremely rare, with
only few cases reported. Here, we have described a case of
FVTPC arising in ovarian MCT, which was small before
surgery and showed no significant examination findings.

Case Report

A65-year-old, gravida 6, and para 5womanwas referred
to our gynecologic oncology department from a local clinic
with incidentally detected adnexalmass by pelvic computed
tomography (CT). She had a cervical polypectomy history
3 years ago, but no specific medical history. The patient’s
body mass index was 28.3 kg/m2. Pelvic examination re-
vealed no specific symptoms, and transvaginal ultrasonog-
raphy showed a solid and cystic lesion measuring 2.4× 3.0
cm. Serum CA-125 was 12.1 U/mL, and ROMA test was
9.73%. Both tests were within normal range. The serum
thyroid-stimulating hormone and free T4 levels were within

normal limits, but the serum total T3 level was slightly in-
creased to 3.44 nmol/L (normal range: 1.2-2.8 nmol/L). The
CT scan image, which was read back at our hospital, indi-
cated that a 2.5-cm benign tumor was observed in the right
adnexa (Figure 1). The test result suggested benign tumor,
but the patient had severe anxiety; therefore, laparoscopic
salpingo-oophorectomy was performed. During the opera-
tion, no specific findings such as nodular lesion or ascites
were seen in the pelvic and intra-abdominal cavity. More-
over, a right ovarian tumor measuring 3 cm was revealed.
Frozen biopsy was not performed due to strong suggestion
of benign nature. The ovarian surface was smooth, and no
evidence of malignancy was observed. Macroscopically,
the tumor was 4.0 × 2.3 cm in size, and brown nodules
were observed inside the tumor (Figure 2). Microscopic
examination revealed mature cystic teratoma with atypical
thyroid tissues. The nodular areas of the tumors measured
1.2× 0.9 cm and 0.6× 0.5 cm, and the tumor cells were ar-
ranged asmicrofollicles with central colloid. The tumor cell
nucleus was large and showed a ground-glass appearance
(Figure 3A). There was no extra-ovarian extension of tu-
mor cells. In addition, lymphovascular space and perineu-
ral invasions were not observed. Immunochemistry demon-
strated focal membrane staining with HBME-1 (Figure 3B)
and strong positivity for TTF1 seen in tumor cells (Figure
3C). Morphology and immunohistochemistry results were
consistent with FVTPC. The patient was dischargedwithout
any complication 2 days after surgery. Based on the biopsy
results, Positron Emission Tomography-Computed Tomog-
raphy (PET-CT) was performed. No specific findings were
observed in PET-CT other than the old inflammatory nodule
in the left lung (Figure 4). The patient is undergoing regular
follow up without any specific symptoms for 3 months.
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Figure 1. – Contrast-enhanced computed tomography scan shows a heterogeneously enhancing solid mass measuring 2.5 cm.

Discussion

Most MCTs are benign tumors that occur at reproduc-
tive age. MCTs consist of well-differentiated derivatives of
three germ layers known as the ectoderm, mesoderm, and
endoderm. It has been reported that approximately 15% of
MCTs contain thyroid tissue [7]. Complications of mature
cystic teratomas include torsion, malignant transformation,
rupture, and infection. Malignant transformation of MCT
tended to occur at postmenopausal age, with amedian age at
diagnosis of 51.6-61.5 years [8-12]. Other malignant trans-
formations include squamous cell carcinoma, adenosqua-
mous cell carcinoma, melanoma, sarcoma, basal cell carci-
noma, and undifferentiated carcinoma. However, FVTPC
arising in MCT of the ovary is extremely rare. The pres-
ence of thyroid tissue in the ovaries was first described by
Von Kahlden in 1895 [13]. Papillary thyroid cancer (PTC)
arising from ovarian teratomas is a rare occurrence, with
an estimate of 0.1%-0.3% [14]. In 2012, a literature re-

view of PTC cases in teratoma was published by Dane et
al. [15]. There were 15 cases in total, and 3 cases were re-
ported after according to the English literature on PubMed
[16-18]. PTC occurring in MCTs, excluding that occurring
in the struma ovarii, is very rare. Malignant transforma-
tion of the thyroid tissue in MCT can be divided into three
types of histopathology [19]. The most common type is
PTC (44%), and other histologic types are follicular carci-
noma (30%) and FVTPC (26%).

Clinical manifestations of this disease include abdomi-
nal pain, vaginal bleeding, abdominal discomfort, and pal-
pable mass. However, there is no specific symptom to be
observed in the malignant transformation of MCT. Accord-
ing to the cases of PTC arising in MCT, abdominal pain
and bleeding were mostly observed, and only 3 cases were
incidentally found as in our case.

Most malignant transformations are usually histologi-
cally diagnosed after surgery. The imaging features of
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Figure 2. – The postoperative gross appearance of the right ovarian tumor. The tumor has brown nodules inside measuring 4 cm in
diameter.

Figure 3. – (A) The size of the tumor nucleus is large and shows a ground-glass appearance (H&E, ×100). (B) Tumor cells show focal
positive for HBME-1 staining. (C) Strong positivity for TTF1 seen in tumor cells.

MCT with malignant transformation have been difficult to
diagnose. This is because the imaging features of malig-
nant transformation are not prominent. According to Park
et al., approximately 82% of malignant transformation of
MCTs showed soft tissue, and 89% of tumors with soft tis-
sue showed obtuse angle between the soft tissue and inner
wall cyst [20]. In addition, the maximum diameter of the
tumor exceeded 9.9 cm in 82% of patients aged 45 years or
older [20]. Furthermore, there is no sensitive tumor marker
to diagnose for malignant transformation of MCT. How-
ever, there have been reports that SCC antigen may help di-
agnose squamous cell carcinoma arising inMCT. SCC anti-
gen is a useful tumor marker for diagnosing and monitoring
cervical squamous cell carcinoma. Tseng et al. reported

that 67% (16/24) of patients with squamous cell carcinoma
arising inMCTs exceeded the SCC antigen level of 2 ng/mL
[9]. It is helpful to follow up the thyroglobulin level to diag-
nose metastasis or recurrence of PTC arising in MCT [21].
Because thyroglobulin is produced in the thyroid tissue, it
can be traced to predict metastasis or recurrence when the
serum level changes. However, if thyroidectomy is not per-
formed, it may be ambiguous to diagnose the recurrence
or metastasis. Therefore, in patients undergoing thyroidec-
tomy, it seems desirable to follow the thyroglobulin level
as well as the anti-thyroglobulin antibody [17].

There is no gold standard for treatment because the ma-
lignant transformation ofMCT is very rare. However, in the
case of postmenopausal women, hysterectomy with both
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Figure 4. – No specific findings are observed in PET-CT images
other than the old inflammatory nodule of the left lung.

salpingo-oophorectomies is most desirable. Furthermore,
if fertility sparing is required, follow-up observation after
unilateral salpingo-oophorectomy appears to be desirable
without capsular metastasis [17].

The long-term prognosis of papillary thyroid carcinoma
arising from mature cystic teratoma is unclear, with a lim-
ited number of reports on follow-up time (6-33 months)
[18]. However, for stage 1 squamous cell carcinoma arising
in MCT, the 5-year survival rate was reported to be 93% (n
= 52), indicating that the early detection of MT before the
occurrence of invasion or metastasis is essential for treating
malignant transformation of MCT [10].

In summary, this article reviewed a rare case of FVTPC
in a 65-year-old woman. Malignant transformation inMCT
is a rare, especially FVTPC in MCT, which is extremely
rare. Preoperative diagnosis is difficult, and no gold stan-
dard has been established for treatment. It should be rec-
ognized that malignant transformation can occur in MCT.
If MCT is diagnosed and shows aggressive features, malig-
nant transformation should be included in the differential
diagnosis.
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