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with Graves’ disease: Challenges in fertility-sparing
management
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ABSTRACT

Introduction: Concomitant Graves disease with
struma ovarii is a rare condition, with 18 cases reported
to date. Preoperative diagnosis of struma ovarii is
challenging due to nonspecific imaging features. Many
patients are taken for extensive staging laparotomy
in view of concerns of ovarian malignancy, however,
benign struma ovarii can be treated satisfactorily
by cystectomy or oophorectomy. Case Report: We
present a case of a 33-year-old Chinese lady with
known Graves’ disease, who was incidentally found
to have a complex solid-cystic right ovarian cyst on
pelvic ultrasound. Magnetic resonance imaging of the
pelvis was suspicious for primary epithelial ovarian
neoplasm. In view of her young age, she was keen for
fertility-sparing surgery. She underwent laparotomy
ovarian cystectomy with frozen section, which showed
benign struma ovarii. Postoperatively, she remained
clinically euthyroid without further medical treatment.
Postoperative technetium g9gm showed no residual
ectopic thyroid tissue in the pelvis. Conclusion: This
could be the sixth case in the world where conservative
surgery was used in a patient with concomitant Graves’
disease with struma ovarii.
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INTRODUCTION

Struma ovarii is a rare form of ovarian germ cell
tumor, defined by the presence of thyroid tissue >50%
of the overall mass. It accounts for 0.5-1.0% of all
ovarian tumors [1]. It is mostly benign, with malignant
transformation seen in approximately 5% of struma ovarii
[2]. Majority of these patients are asymptomatic, with
a small group presenting with pelvic mass, compressive
symptoms, ascites, or thyrotoxicosis [3]. Thyrotoxicosis
from struma ovarii has been reported in 8-10% of
patients [4], and is noted to be rare for tumors of <3 cm
[5]. Concomitant Graves’ disease with struma ovarii is a
rare condition, with 18 cases [3, 6, 7], 15 of which were
benign, reported to date.

We report a case of a young lady with known Graves’
disease, presenting with a functioning benign struma
ovarii. She underwent laparotomy ovarian cystectomy,
and remained clinically euthyroid without further
medical treatment.

CASE REPORT

A 33-year-old nulliparous Chinese woman presented
with an incidental finding of complex right ovarian
cyst. She has a background of Graves’ disease which
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was diagnosed since 2012. She was positive for thyroid
stimulating immunoglobulin (825%; normal 50-179%),
thyroid stimulating hormone (TSH) receptor antibody
(18.4 IU/L; normal o-1.5 IU/L), and anti-thyroid
microsomal antibody positive (titer 1:400). Ultrasound
thyroid showed heterogenous and hypervascular
thyroid, suggestive of Graves’ disease. She was started
on carbimazole (CMZ) since diagnosis, but became
noncompliant in the recent years, resulting in one
admission for thyrotoxicosis in 2017.

She was referred to the gynecology clinic in April
2019 for an incidental finding of a right ovarian cyst.
Ultrasound pelvisrevealed aright ovarian multiloculated
solid cystic mass measuring 8.9 x 5.8 x 8.0 cm. One of
the locules measured 5.2 x 4.4 x 5.0 cm and it contained
low-level echoes. There were a few irregular solid areas
with the largest measuring 3.4 x 2.5 x 1.6 cm. Color
Doppler detected moderate intratumoral flow (Figure
1).

A magnetic resonance imaging (MRI) of the pelvis
was done to better characterize the cyst, and it revealed
a multiloculated right ovarian cystic lesion with thick
irregular enhancing septations, suspicious for primary
epithelial ovarian neoplasm (Figure 2). There was no
ascites, and no enlarged pelvic lymph node. Left ovary
and uterus were unremarkable.

Ovarian tumor markers, including beta-human
chorionic  gonadotropin, alpha-fetoprotein, cancer
antigen 125, carcinoembryonic antigen were all normal.
Thyroid function at that time showed thyrotoxicosis, with
thyroxine (T4) levels at 19.1 pmol/L (normal range 8.8—
14.4 pmol/L) and TSH of <0.01 mU/L (normal range
0.65—3.7 mU/L).

She was offered surgery in view of suspicion of ovarian
malignancy. Given her young age and fertility status, she
was keen for fertility-sparing surgery. Preoperatively,
her thyroid function was optimized with CMZ to reduce
risk of thyroid storm. She underwent laparotomy ovarian
cystectomy with frozen section. Intraoperative findings
noted a right ovarian cyst which was 10 ¢cm in diameter
with solid-cystic areas. Left ovary, bilateral tubes, and
uterus were normal (Figure 3).

Uncomplicated cystectomy was done, and frozen
section revealed teratomatous elements of thyroid
follicles and squamous epithelium. Benign struma
ovarii was confirmed on final histology (Figure 4), and
peritoneal washings were negative for malignant cells.
Postoperatively, her carbimazole dose was titrated
according to her thyroid function, and was stopped three
weeks after surgery. She remained clinically euthyroid,
with thyroid function tests suggestive of subclinical
hyperthyroidism with normal T4 levels (Figure 5)
and suppressed TSH levels (Figure 6). Postoperative
technetium 99m (Tc-99m) pertechnetate scan shows
normal thyroid gland and no abnormal focus of tracer
uptake in the pelvis, indicating that there was no residual
pelvic thyroid tissue.
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Figure 1: Ultrasound images of right ovarian multiloculated cyst
measuring 8.9 cm (left), with irregular solid area, the largest
measuring 3.4 cm (right).

Figure 2: MRI of the right ovarian cyst in axial (left) and sagittal
view (right).

magnification [2x] (left). Thyroid follicles lined by bland
follicular cells, medium power magnification [10x] (right).

DISCUSSION

Struma ovarii is difficult to diagnose preoperatively,
as it does not have any specific clinical, radiological, or
serum markers [1]. Ultrasound features of “struma pearl”
(well-defined, solid tissue with a smooth margin that
is vascularized on Doppler study) are uncommon and
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Figure 5: Thyroxine levels over 10 months (normal range 8.8—
14.4 pmol/L).
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Figure 6: Thyroid stimulating hormone levels over 10 months
(normal range 0.65—3.7 mU/L).

difficult to interpret [8]. Moreover, struma ovarii can
mimic ovarian malignancy clinically, when it presents
as a complex ovarian mass. Literature reports that up
to a third of benign cases can have concomitant ascites,
raising suspicion of ovarian malignancy [9]. Indeed, this
case reflects the challenges of preoperative diagnosis
of struma ovarii. Our patient’s imaging findings raised
concerns for malignancy, with the ultrasound features
of her ovarian cyst gave an International Ovarian
Tumor Analysis (IOTA) score of 6.4% likelihood ratio of
malignancy. Magnetic resonance imaging pelvis was also
suggestive of an ovarian neoplasm.

Struma ovarii commonly occurs in the fourth to sixth
decade of life, with most patients in the reproductive
age group where fertility is of concern [10]. Benign
struma ovarii can be treated satisfactorily by cystectomy
or oophorectomy [8, 11], with no cases of recurrence
reported in previous reviews [1, 11—13]. Laparoscopic
surgery has been recommended for given the shorter
recovery time and lower morbidity [12, 13]. However, in
many other cases, patients are taken for radical surgery,
with extensive staging laparotomy for suspected ovarian
malignancy. In only 1 of the previous reported cases was
surgery done via laparoscopic route [6]. Of the 15 benign
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cases, only 5 patients underwent conservative surgery
with cystectomy or oophorectomy. Kung et al. described a
case of torted struma ovarii presenting at term pregnancy,
and the patient underwent ovarian cystectomy during
her caesarean section [14]. The other four cases had high
suspicion of struma ovarii due to preoperative diagnosis
on scintigraphy [6, 15—-17].

Our patient is one of the younger reported cases of
concomitant Graves’ disease with struma ovarii, with
previous cases ranged from 26 to 78 years old. Hence,
fertility and ovarian preservation was of great importance
in our patient. Risk and benefit of ovarian cystectomy
versus oophorectomy was discussed with our patient, and
she was keen for cystectomy. Decision for laparotomy was
madeinviewofthesuspiciousradiological features present
on preoperative imaging, reducing risk of inadvertent
rupture with spillage and subsequent metastatic seeding,
as well as for allowing further staging procedures if on-
table frozen section histology was positive.

Hyperfunctioning struma ovarii is uncommon,
occurring in 8—10% of patients with struma ovarii [4].
Concomitant Graves’ disease with struma ovarii is rare,
with 18 cases reported thus far in literature [3, 6, 7].
Diagnosis of hyperfunctioning struma ovarii tends to be
masked by Graves’ disease, and can be delayed by up to
20 years [3, 18]. Only in 3 of the 18 cases were Graves’
disease and struma ovarii diagnosed simultaneously
[6, 19, 20]. Our patient was initially diagnosed with
Graves’ disease in 2012 due to thyrotoxicosis, positive
thyroid antibodies, and findings on ultrasound thyroid.
She was only found to have a hyperfunctioning struma
ovarii seven years later. Her abnormal thyroid function
prior to surgery was attributed to non-compliance to
her anti thyroid medications. This was the reason why
extrathyroidal thyrotoxicosis was not initially suspected.

There are two postulated mechanism behind
hyperfunctioning struma ovarii: (1) Circulating thyroid
stimulating antibodies in Graves’ disease results in the
growth of thyroid tissue present in the ovary, causing
thyroid hormone secretion, and/or (2) Struma ovarii
itself may have autonomous function, without the
existence of Graves’ disease [3]. Thyroid production in
patients with concomitant hyperthyroidism and struma
ovarii can be from the hyperfunctioning thyroid gland
alone, struma ovarii alone, or from both the thyroid gland
and the struma ovarii [18]. In our patient, she became
euthyroid shortly after surgery without any medications.
We postulate that the main source of thyroid hormone
secretion was from her struma ovarii. This would explain
the resolution and normalization of thyroid hormones
after surgical resection of the ovarian tumor.

CONCLUSION

In conclusion, we present a unique case of concomitant
Graves’ disease and benign struma ovarii where the
patient subsequently became euthyroid after surgical
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resection of struma ovarii. This may be the sixth case in
the world where conservative surgery was used. This case
reflects the challenges in management of patients keen
for fertility-sparing surgery. Clinicians must bear in mind
the differential diagnosis of functioning struma ovarii in
patients with thyrotoxicosis. Preoperative optimization
of thyroid function is essential in preventing thyroid
storm perioperatively. Conservative surgery for struma
ovarii is appropriate, hence preoperative diagnosis
should be obtained whenever possible to aid in surgical
planning. Postoperatively, thyroid function should be
closely monitored for optimal titration of anti-thyroid
medications.
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