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Abstract

Background: Malignant struma ovarii (MSO) is a very rare, germ cell tumor of the ovary, histologically identical to
differentiated thyroid cancers. Struma ovarii (SO) is difficult to diagnose on clinical basis or imaging and is mostly
discovered incidentally, with few published cases in the literature.

Case presentation: A 42-year old primiparous woman presented with abdominal pain and midline pelvic palpable
firm mass arising from the pelvis. Imaging showed pelvic solid cystic mass. Total abdominal hysterectomy, bilateral
salpingo-oopherectomy (TAH BSO) and infracolic omentectomy were performed. Histopathology revealed left ovary
papillary thyroid carcinoma (PTC) arising in SO (11 cm) and metastatic papillary thyroid carcinoma in the right
ovary. Thyroid functions tests were all normal, ultrasound thyroid showed two complex nodules in the left thyroid
lobe. Total thyroidectomy was decided, but the patient refused further surgical management and was lost to follow
up as she left the country. We undertook a comprehensive literature search, and MSO and thyroid management
data from 23 additional publications were analyzed and tabulated. This PTC MSO is probably the largest reported in
the literature.

Conclusions: Among the different surgeries for MSO, TAH + BSO appears to have the best clinical outcome.
However, unilateral salpingo-oopherectomy/ unilateral oophorectomy and bilateral salpingo-oopherectomy also
seem effective. Ovarian cystectomy alone seems associated with higher recurrence. There remains no consensus on
the associations between MSO tumor size and potential extent of metastasis, and about the management of
thyroid gland. However, surveillance and thyroid gland work up to detect concurrent thyroid cancer are
recommended.

Keywords: Total abdominal hysterectomy, Oopherectomy, Salipingo-oopherectomy, Thyroid cancer, Malignant
struma ovarii, Papillary thyroid carcinoma, Follicular thyroid carcinoma
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Background
Struma ovarii (SO) is a specialized or monodermal tera-
toma predominantly composed of mature thyroid tissue
(thyroid tissue must comprise > 50% of overall tissue)
[1]. SO accounts for ≈5% of all ovarian teratomas [2–4].
Histologically, SO can be benign or malignant [5], al-
though malignant struma ovarii (MSO) is rare (< 5% of
cases), and metastasis is rare (0.3–0.5%) [6, 7]. SO is dif-
ficult to diagnose on basis of clinical manifestations or
imaging, and most cases are incidental findings in pa-
tients aged 40–60 years, with a mean age of diagnosis of
43 years [4, 5, 8].
Common presenting symptoms include abdominal pain

(20.6%), palpable lower abdominal mass (23.5%), vaginal
bleeding (8.8%), or asymptomatic (41.2%, tumor discov-
ered by routine ultrasound). Tachycardia and ascites are
sometimes present (12%, 16% of patients respectively).
Clinical and biochemical features of hyperthyroidism are
uncommon in women with SO (< 5–8% of cases) [3, 5, 6],
and whilst some reports observed no SO patients with
overt hyperthyroidism symptoms (hence no thyroid func-
tion tests undertaken), others found 5–8% incidence of
hyperthyroidism with SO [4, 9, 10]. SO women with
hyperthyroidism can also have goiter and/or Grave’s dis-
ease, but the incidence is very rare [11, 12]. Seldom, seed-
ing of the peritoneum by a benign tumor can occur
(strumosis), which may present with ascites with or with-
out pleural effusion [13, 14].
As for imaging, ultrasound appearance of SO may be

as heterogeneous uni/multilocular solid mass or multilo-
cular cystic masses [15–17]. An ultrasound feature of
SO is the presence of one or more well circumscribed
roundish areas of solid tissue with smooth surface
‘struma pearls’, often vascularized at Doppler examin-
ation, but otherwise similar (but not identical) to the
‘white ball’ comprising hair and sebum usually seen at
ultrasound of dermoid cysts [17].
In women presenting with a pelvic mass, SO is typic-

ally diagnosed postoperatively based upon histologic
findings of thyroid follicles in the resected ovary, where
the histological pattern may show micro/macrofollicular
or oxyphil adenoma, with/without papillary hyperplasia
[12, 18]. As in thyroid gland follicular tumors, the thy-
roid epithelium in the teratoma may be organized in a
solid, embryonal or pseudotubular pattern, rather than
thyroid follicles [19].
We present an extraordinary case of a primiparous

woman with large SO containing papillary thyroid
carcinoma, with metastasis to the contralateral ovary.
To the best of our knowledge, this narrate is the first
published case report of possibly the largest papillary
thyroid carcinoma in SO with metastasis to the op-
posite ovary. Ethics approval and consent to publish
were provided (Medical Research Centre review

board, IRB, #16024/16, Hamad Medical Corporation,
Doha, Qatar).

Case presentation
A 42-year-old Indonesian female, presented at Hamad
General Hospital in Doha, Qatar complaining of an on
and off lower abdominal pain mainly in the right iliac
fossa. She had a normal delivery 15 years ago, had regu-
lar menstrual cycles, and no previous medical illnesses.

General examination
She was vitally stable, with no significant lymphadenop-
athy or pedal edema. Abdominal examination revealed
midline palpable firm mass with mild tenderness. The
mass arose from the pelvis, extending 2 cm below the
umbilicus. There was no ascites. Complete blood pic-
ture, renal and liver function tests were normal except
for hemoglobin of 11.7 g/dl, and CA 125 was elevated
(251 KU/L).

Investigations
Abdominal ultrasound showed a large solid cystic mass
in the right adnexa region, reaching the midline (≈6 × 13
cm) with mild vascularity in the solid component. Both
ovaries were not separately visualized. There was mild
left hydrosalpinx and mild ascites. Transvaginal ultra-
sound did not show the left ovary, but the right ovary
was visualized separately (2.5 × 2.1 cm) and confirmed
the presence of complex solid cystic mass in the middle
of the pelvis. The mass (13.5 × 9.8 cm) extended to the
left adnexa, with cystic area (9.2 × 5.9 cm) and a solid
component (9.1 × 7 cm) that had increased vascularity.
Further chest/abdomen/pelvis CT and MRI (Fig. 1) con-
firmed the size and solid/ cystic nature of the mass and
showed no metastatic lesions, and also deviation of
uterus to the left side.

Management
The patient’s clinical picture was discussed at our gyne-
cologic multidisciplinary meeting and total abdominal
hysterectomy (TAH), bilateral salpingo-oopherectomy
(BSO) and lymphadenectomy were decided. Patient
underwent TAH + BSO plus infracolic omentectomy.
During surgery, a freely mobile left ovarian mass was
found with irregular surface and intact capsule. Right ad-
nexa and uterus were normal. Patient had a smooth
post-operative recovery and was discharged. Microscopic
examination revealed an 11.0 cm left ovarian papillary
thyroid carcinoma arising in SO (Figs. 2 and 3), with
metastatic papillary thyroid carcinoma to the right ovary.
No malignancy was found in right fallopian tube, uterus
or cervix and there were negative lymph nodes. Follow-
ing the histopathology results, patient had thyroid
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function tests (TSH, free T4, thyroglobulin) that were all
normal. Thyroid ultrasound revealed 7 × 11 mm com-
plex nodule, a 6 × 6 mm complex nodule and a 3 ×
4 mm cyst in the left thyroid lobe. No lesions were ob-
served in the right thyroid lobe. The patient’s clinical
findings were discussed at our thyroid multidisciplinary
meeting where total thyroidectomy and radioactive iod-
ine therapy were decided; however the patient refused
further surgical management, and was lost to follow up
as she left the country.

Pathologic findings
Upon histopathologic examination, a papillary thyroid
carcinoma was identified arising in SO tumor (11.0 cm
in greatest dimension) of the left ovary (Figs. 1, 2a and
b), and a small metastatic focus measuring 0.1 cm in the
right ovary. There was no malignancy in right fallopian
tube, uterus or cervix and negative lymph nodes. Thyro-
globulin immunohistochemical stained section highlighted
the thyroid tissue in a background of ovarian tissue with
SO, and confirmed the origin from thyroid tissue (Fig. 3).
AJCC Pathologic tumor staging was p T1b and FIGO
stage was IB.

Discussion
SO is an uncommon ovarian tumor with < 5% malignancy,
5–23% metastasis, and 7.5–35% recurrence rates [3, 6, 15,
20]. Our comprehensive literature review of MSO, details

Fig. 1 Transverse T2 MRI section. The section shows well-defined
complex lesion (arrow) with solid and cystic contents in the pelvis,
extending on either side of the midline reaching to both sides of
adnexa and measuring 13 × 9.4 × 8.1 cm. Ovaries are not seen
separately from the lesion. Uterus shows mild deviation to the left
side due to pressure effect from the mass. No obvious lymph nodes
or signs of metastasis

Fig. 2 Low and High power hematoxylin and eosin-stained section.
a Low power hematoxylin and eosin-stained section (4×)
demonstrates thyroid follicles of papillary carcinoma arising in
benign thyroid follicles of SO. b High power hematoxylin and eosin-
stained section (60×) demonstrates papillary thyroid carcinoma with
follicular pattern. Nuclear features including nuclear groves, clearing,
overlapping and enlargement, consistent with papillary thyroid
carcinoma arising in a SO

Fig. 3 Thyroglobulin immunohistochemical stain. Low power
thyroglobulin immunohistochemical stained section (4×) highlights
the thyroid tissue in a background of ovarian tissue with SO
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a wide range of parameters in relation to MSO that in-
clude: size, histopathological categories, type of
gynecological surgery, thyroid gland workup and manage-
ment, and MSO follow up and recurrence (Table 1).
Regarding the tumor size of MSO, a range of dimen-

sions (0.1–4.2 cm) has been reported (Table 1), and an
analysis of large series of 68 MSO patients observed a
mean tumor size of 5.28 cm [8]. To the best of our
knowledge, our MSO is the possibly the largest (11 cm)
reported MSO with PTC tumour confirmed by histo-
pathology to date. Others found a MSO measuring
20 cm, but did not report the tumor histopathology;
hence we are unable to judge their tumor subtype [8].
Our MSO is also first to be reported from the Middle
East and North Africa region. Such a large sized
tumor is likely to cause pressure effects (as observed
in our patient who had deviation of uterus to the left
side) (Fig. 1).
As for the relationship between tumour size and me-

tastasis, research [21] reported that a larger sized tumor
was associated with higher probability of metastasis. We
are in agreement, as our tumour (11 cm) showed PTC
metastasis to the contralateral ovary. Nonetheless, it re-
mains to be established whether the relationship be-
tween primary tumour size and metastasis is consistent
for all MSO. For instance, others [22] reported two pa-
tients with metastasis despite their small primary tumors
(first was 8 mm MSO tumour with contralateral ovarian
metastasis; second comprised multiple small tumour foci
in left ovary with metastasis to the liver).
In terms of management of the primary (ovarian)

tumour, no standard guidelines exist for treatment of
papillary thyroid carcinoma arising in MSO due to
its scarcity. TAH + BSO and omentectomy are con-
sidered optimal, however due to the permanent infer-
tility associated with this procedure, unilateral
salpingo-oopherectomy/unilateral oophorectomy in
order to preserve the patients’ fertility is suggested,
as more aggressive approaches did not decrease the
tumour’s recurrence rate [8, 20, 23]. Our patient re-
ceived TAH + BSO, in agreement with the published
literature [18, 24].
As for recurrence, our primary tumour was in the left

ovary with PTC metastasis to the right ovary, but we are
unable to report on recurrence as our patient left Qatar
(lost to follow up). Treatments for the primary ovarian
tumor include: TAH + BSO (considered ideal), with no
recurrence over 6 months - 4 years follow up [22, 24];
hysterectomy and unilateral oophorectomy/ unilateral
salpingo-oopherectomy with no recurrence over 1–
7 years [22, 25–27]; bilateral salpingo-oophrerectomy
with no recurrence over 2–5 years [28, 29]; and unilat-
eral oophorectomy/ unilateral salpingo-oophorectomy
with no recurrence over 1–25 years [22, 30–35]. Our

patient received TAH + BSO that has good reported out-
comes [22, 24, 29].
Whilst the role of ovarian cystectomy alone in man-

aging MSO is unclear due to lack of data, ovarian
cystectomy alone may be suboptimal as the patient
may subsequently present with recurrences/ metasta-
sis. For instance, a patient received ovarian cystec-
tomy for SO with PTCF, but follow up and
recurrence were not known [36]; another patient had
right salpigo-oopherectomy for SO with mature cystic
teratoma and enucleation of left ovarian cyst for
PTCF, where multiple metastasis were subsequently
found [37]; and two patients who had ovarian cystec-
tomy as initial operations, both subsequently pre-
sented with metastasis [22]. Nevertheless, for patients
with unilateral adnexal mass (unilateral MSO), both
unilateral salpingo-oophrecetomy /unilateral oophor-
ectomy and TAH seem effective. However, careful
pre/operative assessment of the contralateral side and
consistent post-operative follow up are recommended,
as it may also harbor (benign or malignant) SO.
Others found contralateral benign SO associated with
unilateral SO tumor (not described whether malignant
or benign) (4 cases) [18]; contralateral MSO PTCF as-
sociated with unilateral benign SO [37]; while both
the current study and other reports [22] observed
contralateral malignant metastatic deposits from the
unilateral primary MSO tumour.
As for management of the thyroid gland itself, debate

remains about the role of thyroidectomy and radioactive
iodine ablation (T + RIA) for MSO. Most authors support
aggressive treatment by surgical removal of the tumour
followed by radiotherapy, chemotherapy and radioactive
iodine therapy regardless of metastasis at time of diagnosis
[4, 6, 38–41] (see also Table 1), and our MDT decision in
managing our patient was in agreement with such an ap-
proach. Conversely, others hold that surgical removal of
the ovarian tumour only is sufficient, and thyroidectomy
and radioactive iodine to be undertaken in case of metas-
tases or recurrent disease [42]. Certain SO characteristics
may necessitate thyroidectomy and radioactive iodine
therapy (e.g. tumor size ≥1 cm, disease outside ovary, or
histopathological features of aggressive tumor) [3, 43].
Moreover, MSO may actually increase the risk of add-
itional thyroid cancer [23], where, among 68 MSO, 9%
had primary thyroid cancer in the neck, and 67% had in-
vasive thyroid cancer disease [8]. Early genomic instability
and gene mutations may provide a common pathogenesis
for all papillary thyroid cancers irrespective of their body
locations [21, 40].

Conclusion
This report is a comprehensive literature review of
MSO, detailing the sizes and histopathological
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categories, types of gynecological surgery, thyroid gland
workup and management, and follow up and recurrence.
Our case report is possibly the largest MSO PTC in the
literature. TAH + BSO seems to be best in terms of
curative outcome, however, hysterectomy with unilat-
eral salpinogo-oophrectomy/unilateral oophorectomy,
bilateral salpingo-oopherectomy and unilateral
salpingo-oopherectomy/unilateral oophorectomy seem
also effective treatment options. Fertility may be pre-
served with unilateral salpingo-oopherectomy/ unilat-
eral oophorectomy, as this has great impact on the
patient’s psychology and social life. When unilateral
removal of adnexal mass in undertaken, the contralat-
eral side should be carefully assessed with surveillance
for metastatic MSO. Ovarian cystectomy alone is as-
sociated with recurrences/ metastasis. Debate remains
as to the association between MSO tumor size and
potential extent of metastasis, and about the manage-
ment of thyroid gland, however, surveillance and thy-
roid gland work up to detect concurrent thyroid
cancer are recommended.
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