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Objective: Malignant struma ovarii (SO) is a rare condition. Although there have been a few reported
cases of malignant SO with coexisting Graves’ disease (GD), the exact incidence of metastasis in these
cases is not known. We report a rare case of metastatic malignant SO coexisting with GD.
Methods: Clinical examination, pelvic ultrasound, and histopathology of the resected tumor were per-
formed, followed by iodine-131 (I-131) and whole body scan. Antithyroglobulin titers were post-
operatively followed.
Results: A 43-year-old woman with a history of left ovarian cystic teratoma with SO resected 8 years ago
and recently diagnosed GD presented with lower abdominal fullness. Pelvis ultrasound showed a 13.8-
cm left adnexal mass, and she underwent left salpingo- oophorectomy. Histology confirmed an intra-
ovarian thyroid tissue housing a highly differentiated follicular thyroid carcinoma, with metastatic
peritoneal deposits. She underwent completion surgery and total thyroidectomy. Histology showed no
evidence of intrathyroidal malignancy. I-131 therapy was administered, and posttherapeutic I-131 whole
body scan revealed a remnant disease. She was started on suppressive levothyroxine therapy and
remained clinically well at her 1-year follow-up with downtrending antithyroglobulin titers.
Conclusion: The coexistence of malignant SO and GD is very rare, and even rarer is the coexistence of
metastasis malignant SO and GD. To the best of our knowledge, this is the first reported case of meta-
static malignant SO in the setting of GD.
© 2021 AACE. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Malignant struma ovarii (SO) with Graves’ disease (GD) is rare.
Although there have been reported cases of malignant SO with GD
in the literature, the incidence of metastasis in such cases is not
clear. Risk and prognostic factors are not well-defined, and the lack
of consensus on optimal treatment can often render the manage-
ment challenging. We present an interesting case of a metastatic,
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highly differentiated follicular carcinoma of ovarian origin with
coexisting GD and discuss therapeutic challenges faced and a
possible mechanism of association.
Case Report

A 43-year-old woman presented to us with an enlarging left
abdominal mass. She was recently diagnosed with GD 4 months
prior to presentation. Free thyroxine level was 48.5 pmol/L (11.8-
24.6), thyroid-stimulating hormone (TSH) level was <0.005 mIU/L
(0.27-4.2), and thyroid-stimulating hormone receptor antibody
(TRAb) level was 2.7 U/L (<1.8) at diagnosis, and she was started on
carbimazole. Thyroid ultrasound revealed a heterogenous paren-
chymal echotexture and increased vascularity. Moreover, she had a
significant history of a left benign ovarian teratoma with SO, which
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Fig. 1. Thyroid follicles of variable sizes containing luminal colloid in the left ovary.
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had been resected 8 years ago. No record of thyrotoxicosis was
noted at that time.

Pelvic ultrasound showed a heterogenous left adnexal mass,
measuring 13.8 � 11.6 � 7.1 cm. She was referred to a gynecologist
and underwent left salpingo-oophorectomy. Intraoperative find-
ings included a 12-cm left ovarian complex cyst, which was
adherent to the bowel and mesentery, as well as scattered fibrous
nodules on the bowel and peritoneal surfaces. Histology confirmed
an intraovarian thyroid tissue housing a highly differentiated
follicular thyroid carcinoma (Fig. 1). Although the ovarian tumor
was not classical of a well-differentiated follicular carcinoma as no
capsular or lymphovascular invasion was identified, the diagnosis
of highly differentiated follicular carcinoma with metastatic peri-
toneal deposits was made in the presence of an extraovarian tissue
resembling that of a nonneoplastic thyroid tissue (Fig. 2).
Fig. 2. Similar thyroid follicl
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Computed tomography of the chest, abdomen, and pelvis did
not show any evidence of distant metastasis. Completion hys-
terectomy, right salpingo-oophorectomy, omentectomy, and
debulking surgery were performed. Intraoperatively, more met-
astatic foci were identified on the right fallopian tube, infundi-
bulopelvic ligament, uterovaginal fold, bladder, rectal walls, and
peritoneum.

Total thyroidectomy was performed to allow for iodine-131
(I-131) ablation therapy of the metastatic follicular carcinoma. It
was histologically confirmed that no evidence of intrathyroidal
malignancy was observed. Subsequently, 159.2 mCi of I-131 was
administered. Posttreatment whole body scan revealed a remnant
disease with multiple intraabdominal foci of uptake (Fig. 3).

Shewas started onTSH suppressive therapy (levothyroxine 2 mg/
kg/day) to target a TSH level of <0.1 mIU/L, as recommended by the
guidelines from the American Thyroid Association (ATA) for
differentiated thyroid cancer1 for those with a high risk of disease
recurrence and incomplete response to initial therapy.

At 1-year follow-up, the patient remains clinically well on
suppressive levothyroxine therapy, with downtrending antithyr-
oglobulin titers (Table). A repeat radioiodine scan is planned.
Discussion

We presented the case of a 43-year-old woman with coexisting
GD and metastatic malignant SO. Interestingly, she had a prior
history of benign SO, which was resected 8 years ago. She under-
went complete staging surgery, total thyroidectomy, and adjuvant
I-131 therapy. Antithyroglobulin titers, which were elevated on an
account of concomitant autoimmune thyroid disease, were post-
operatively followed to assess her biochemical response.

SO is a rare variant of ovarian teratoma that mainly contains
thyroid tissue in more than 50% of the solid tumor, or as a tumor
accompanying clinically evident hyperthyroidism owing to a
es in peritoneal nodule.



Fig. 3. The whole body scan with multiple intraabdominal foci of uptake.

Table
Trend of TG, Anti-TG, and Thyroid Function Tests

Test Day 0 when RAI was administered 3 mo post RAI 6 mo post RAI 9 mo post RAI 15 mo post RAI 21 mo post RAI Reference range (units)

Free T4 (pmol/L) 3.2 18.3 19.9 20.4 22.3 21.2 8.8-14.4
TSH (mIU/L) 120 0.196 0.014 0.018 0.078 0.056 0.65-3.7
TG (mg/L) 0.6 0.2 0.3 <0.17 0.2 0.3 2.0-70.0
Anti-TG (m/mL) 477 409 232 145 98.4 87.1 0.0-60.0

Abbreviations: RAI ¼ radioactive ablation; T4 ¼ thyroxine; TG ¼ thyroglobulin; TSH ¼ thyroid-stimulating hormone.
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significant production of thyroid hormone.2 SO accounts for
approximately 2% to 5% of ovarian teratomas and 0.5% to 1% of all
ovarian tumors.3 SO frequently occurs during the fourth to fifth
decades of life and is often asymptomatic, unilateral, and inciden-
tally discovered.4 Patients may also present with a pelvic mass or
abdominal pain. SO can undergo any of the pathologic changes that
can be seen in the thyroid gland, including malignant trans-
formation, wherein the 2 most common types are papillary carci-
noma and follicular carcinoma.5

Of the 5% to 10% of SO that are malignant, only 5% to 6%
metastasize beyond the ovary.3,6 Metastases from a malignant SO
are commonly found in the peritoneum, bone, liver, omentum, and
lungs.7 The spread of benign thyroid tissue beyond an SO was
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previously believed to be benign “peritoneal strumosis,” although
was later recognized to be an evidence of a low-grade malignant
neoplasm; therefore, the term was changed to “highly differenti-
ated thyroid follicular carcinoma of ovarian origin”.5 The incidence
of coexisting GD and metastatic malignant SO is unclear owing to a
lack of data, although is likely very low. To the best of our knowl-
edge, this is the first reported case of metastaticmalignant SO in the
setting of GD.

In a case series and literature review of metastatic malignant SO,
Li et al8 reported that 24% to 50% initially presented with a benign
SO, and the time interval ranged from 2 months to 26 years. This
adds to the challenge of a timely diagnosis and reinforced the need
for regular follow-up even in benign SO.
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It has been postulated that thyroid carcinoma occurs more
frequently and more aggressively in the setting of coexisting GD.
Patients with GD have an increased incidence of 17% to 33% of
thyroid carcinoma compared with the general population.9,10 This
may be because the stimulation of TSH receptors by TRAb promotes
thyroid cancer growth, invasiveness, and angiogenesis by upregu-
lating vascular endothelial growth factor, placental growth factor,
and their receptors.11 TRAb has also been shown to initiate cellular
proliferation and prevent apoptosis by suppressing mitochondrial
reactive oxygen species levels.12 Interleukins 4 and 10, produced by
infiltrating lymphocytes in patients with GD and concomitant
thyroid cancer, may affect thyroid cancer biology and potentiate the
role of other antiapoptotic factors, such as insulin-like growth
factor, thereby resulting in an accumulation of mutations that
eventually leads to amalignant transformation.13 These factorsmay
have contributed to an increased risk of malignant transformation
in SO in our patient.

Owing to the rarity of metastatic malignant SO, there is no
consensus on the surgical and postoperative treatment of patients.
Our management of this patient’s metastatic SO was partly
extrapolated from the 2015 ATA guidelines on the management of
differentiated thyroid carcinoma.1

The surgical approach can be individualized to the patient and
disease profile. This might comprise conservative surgery, such as
unilateral oophorectomy or cystectomy, in women who are con-
cerned with fertility preservation and for lesions without gross
metastasis or capsular invasion. Alternatively, a more aggressive
approach, up to total abdominal hysterectomy with bilateral
salpingo-oophorectomy and omentectomy, may be considered for
postmenopausal women, for those who have completed their
families, or in advanced diseases.14

The need for total thyroidectomy and radioactive ablation in
cases of malignant SO has been debated. Various risk stratification
models of malignant SO have been proposed to aid in management.
Patients with high risk features, such as tumors >1 to 2 cm,
extraovarian disease, or aggressive histologic features, should be
considered for thyroidectomy and subsequent radioactive ablation
therapy.15,16 Postthyroidectomy, serum thyroglobulin levels may be
a valuable tumor marker to monitor tumor burden and recurrence.

Despite differentmanagement strategies, a recent study showed
that patients with malignant SO have excellent disease-specific
survival rates, whether or not metastases occurred.8 This was in
agreement with previous reports of 89% to 94.3% 10-year survival
rates for patients with malignant SO.17,18

Conclusion

Metastatic malignant SO with coexisting GD is extremely rare. It
is believed that TRAb and interleukin 4 may contribute to an
increased risk of malignant transformation in GD. No consensus on
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the treatment of metastatic malignant SO exists, and management
can be extrapolated from principles laid out in the ATA guidelines
on the management of differentiated thyroid carcinoma. Prognosis
appears to be good with excellent survival rates.
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