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Abstract. Background/Aim: Malignant struma ovarii is an
extremely rare tumor entity among ovarian tumors. In the
presence of ascites and peritoneal metastases, the
preoperative appearance may resemble the most common
epithelial ovarian carcinoma (EOC) and accordingly, the
surgical therapy may be identical if a preoperative histology
diagnosis is not possible. The objective of this case report is
to present a patient with histopathologically confirmed
malignant struma ovarii who underwent cytoreductive
surgery and hyperthermic intraperitoneal chemotherapy
(CRS and HIPEC) with the aim of complete tumor resection.
Case Report: This study reports on a patient with
preoperatively proven peritoneal metastasis of an 18 cm
ovarian tumor with large struma ovarii and papillary thyroid
carcinoma within the struma, who was treated with CRS and
HIPEC after neoadjuvant chemotherapy. Conclusion: This
disease has a significantly better prognosis than EOC,
however, HIPEC could provide an additional effect in
examining the presence of peritoneal metastasis.
Struma ovarii is a monodermal teratoma among the germ cell
tumors of the ovary mainly consisting of thyroid tissue
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(>50% of overall tissue) (1). This disease was first described
by Gottschalk in 1899 (2). Struma ovarii is a very rare
tumor, which represents 1% of all ovarian tumors and 2-5%
of all ovarian teratomas (3, 4).
Out of these, 5% can transform into malignant tumors (5).
The clinical presentation is usually non-specific and difficult
to recognize and is mostly discovered incidentally according
to pathological findings. Due to its rarity, the perioperative
management is not uniform and not completely clarified to
date. There is no case report in the literature in which HIPEC
has been performed on malignant struma ovarii. Herein a
patient with malignant struma ovary of papillary carcinoma
histology is presented. She was treated with cytoreductive
surgery (CRS) and hyperthermic intraperitoneal chemotherapy
(HIPEC) after preoperatively proven peritoneal metastases and
ascites in our tertiary referral center.

Case Report

A 61-year-old female patient was admitted, in January 2013,
to an external hospital by her general practitioner with ascites
that had been present for 2 months. Massive ascites was
found, of which 6.3 liters were punctured. Despite
immunohistochemical work-up (neither calretinin-positive
mesothelium nor HEA-positive atypical cells could be
detected), the cytological examination revealed no evidence
of malignancy in the very cell-poor cell pellet. With a
suspected malignant process and significant elevated CA-125
tumor marker of 1,041.7 IU/ml (reference range: 0–35 IU/ml),
the patient was admitted to our clinic. A CT scan of the thorax
and abdomen revealed an urgent suspicion of ovarian
carcinoma with a 12×5×9.5 cm inhomogeneous, cystic, solid,
partly calcified mass originating from the left ovary, massive
ascites, and partly nodular, partly plate-like thickening of the
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omentum majus with an urgent suspicion of peritoneal
carcinomatosis (Figure 1). In addition, there were a total of 4
cystic liver lesions in segments II, VI and VIII with a size up
to 1.8 cm. At the interdisciplinary tumor conference, the
decision was initially made in favor of chemotherapy with 3
cycles of carboplatin/paclitaxel with intermediate staging
during the course of treatment assuming the presence of liver
metastases and due to the peritoneal carcinomatosis, which
was considered initialy inoperable. The patient was scheduled
for an intravenous chemotherapy with the carboplatin (AUC
5) and paclitaxel (175 mg/m2) regimen. An intermediate CT
staging after 3 cycles of chemotherapy in March 2013 showed
a significant decrease in the amount of ascites. The pelvic
tumor manifestations, partly inhomogeneously solid, partly
solid, partly cystic were identical in the course with still
existing peritoneal carcinomatosis without organ metastases
(Figure 2). The atypical cystic masses of the liver were
assessed as non-malignant during the course of the disease.
The patient received a further 3 cycles out of a total of 6
cycles of chemotherapy. After completion of the neoadjuvant
chemotherapy in May 2013, another CT was performed,
which showed a largely constant tumor mass in the pelvis with
no new intraabdominal aspects. The laboratory value of CA125 also showed a good response of 323 IU/ml in March 2013
and 198 IU/ml in May 2013. At another tumor conference in
June 2013, the indication for laparotomy was given with an
attempt to achieve complete tumor resection with
cytoreductive therapy, and subsequent hyperthermic
intraperitoneal chemotherapy to target any residual
microscopic disease. During the operation and HIPEC
preparation, the patient gave her verbal and written consent
for future processing and anonymized use of her medical data,
also for scientific purposes. The operation was performed in
June 2013. Intraoperatively, an 18 cm polycystic tumor was
found starting from the left ovary as well as tumor-suspicious
retraction in the area of the mesorectum as solitary peritoneal
carcinomatosis. There was no evidence of peritoneal
carcinomatosis in the upper abdomen, no tumor evidence
specifically subphrenically on either side, neither in the liver,
except for the already known macroscopically inconspicuous
cysts. Likewise, the omentum majus appeared without
macroscopic evidence of tumor. Tumor resection with
hysterectomy and adnexectomy took place on both sides as
well as resection of the retraction in the mesorectum and
Douglas pouch while sparing the rectum. Omentectomy and
pelvic and paraaortic lymphadenectomy were performed, as it
was suggested by the respective national guidelines at the time
of the surgery. Besides these procedures, partial parietal
peritonectomy on both sides in the mid- and lower abdomen,
followed by bidirectional hyperthermic intraperitoneal
chemotherapy with cisplatin 75 mg/m2 (135.75 mg) and
doxorubicin 15 mg/m2 (27.15 mg) for 60 minutes were
performed as well. After the operation, a macroscopically
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complete tumor resection was conducted. The patient was
treated postoperatively in our surgical intensive care unit for
three days, and the course passed without any complications.
The further course took place at the normal ward similarly
without any complications. The histological result revealed an
18 cm ovarian tumor of the left adnexa consisting of struma
ovarii and a 1 cm papillary thyroid carcinoma within the
struma (Figure 3), which was resected in sano. No other
teratoma-like differentiation was detectable. The
immunohistochemical thyroglobulin was found positive,
thyroid transcription factor-1 (TTF1) was positive, WT1
negative, p53 negative, Ki67 with only low proliferation
activity. The removed peritoneal tissue and omentum
preparations showed only significant fibrosis and scarring with
no evidence of peritoneal carcinomatosis. The pelvic and
paraaortic lymph nodes were also all free of tumor infiltration.
The final histology revealed a FIGO stage IA disease (TNM:
T1a, N0, M0). A BRAF mutation was not present.
Postoperatively, the patient medical history was presented
again at the interdisciplinary tumor conference, where thyroid
diagnostics and completion of staging by whole-body
scintigraphy within 3 months were recommended. Additive
thyroid therapy (thyroidectomy and 131I therapy) would have
only been recommended in case of >T3 tumor, BRAF
mutation or metastasis. The following thyroid gland
clarification took place in September 2013. The thyroid
sonography revealed a circumscribed echogenic nodule
formation of 1×1×1.5 cm with coarse scaly calcification
basally in the left lobe in the sense of regressive struma
uninodosa. Furthermore, the thyroid scintigraphy revealed an
inhomogeneous, diffuse, clearly reduced accumulation of the
thyroid gland without evidence of overactive zones, and
without hypofunctional nodes (Figure 4). The uptake was
0.5%. Thyroid serology showed a euthyroid state. Overall,
thyroid diagnostics showed no evidence of thyroid neoplasia.
Furthermore, the patient was advised to undergo regular
follow-up with serum thyroglobulin determination and thyroid
sonography, which she did not attend for unknown reasons.
Since the surgery and the subsequent chain of diagnostics,
there has been no contact with a physician, only a telephone
follow-up by the general practitioner, which revealed no
evidence of any symptoms after 8 years.

Discussion

Struma ovarii is difficult to diagnose on clinical basis and
with imaging techniques, mostly discovered incidentally
after pathological reprocessing. As in our case, malignant
struma ovarii may appear with a picture of clinical mimicry,
resembling the most common EOC in advanced stages on
imaging with peritoneal carcinomatosis. But even with
disease confined to the ovary on preoperative CT with
elevated CA-125 levels, it is not possible to differentiate
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Figure 1. Initial finding: large tumor in the pelvis with pronounced
ascites. Computed tomography (CT) image.

between the much more common histological subtypes as
preoperative punctures are outdated methods. Due to the
very rare occurrence of hyperthyroidism and the fact that
clinically or biochemically manifest hyperthyroidism occurs
in less than 5-8% of cases (6), preoperative hormone
diagnostics reveal no pathological findings in general. As a
result, if no frozen section is performed intraoperatively, the
therapy can be identical to epithelial ovarian cancer
including HIPEC.
Furthermore, a recent retrospective study of 125 cases
found ascites in only 17.6% and elevated levels of CA-125
in 36.4% of the cases (7). Another study of 88 patients found
that ascites occurred without evidence of tumor in every
patient where cytological reports were available, making
preoperative diagnosis even more difficult (8).
At present, no standard guidelines exist for surgical
management for malignant struma ovarii (4, 7). In a review
by Li et al. unilateral adnexectomy was performed in 33.6%
of the cases, 21.6% of patients underwent abdominal
hysterectomy with bilateral adnexectomy, and only 17.6%
underwent debulking surgery. Bilateral adnexectomy (5.6%)
and ovarian cystectomy (8%) were performed in the minority
of the cases. Examining the recurrence-free survival (5 year
and 10 year RFS 27.1% and 35.2%, respectively) and overall

Figure 2. Significant decrease of ascites with the same tumor
manifestation in the pelvis after 6 cycles of systemic chemotherapy.
Computed tomography (CT) image.

survival, excellent survival rate was found regardless of the
surgical management applied (5 year, 10 year, and 20 year
OS rates were 95.3%, 88.7% and 88.7%, respectively) (7). As
other authors have also suggested, in our treatment decision
there was more extensive surgical intervention in case of
postmenopausal patients than when fertility prevention is
desired at younger patients at a reproductive age (6, 9). Our
approach of administering primary systemic chemotherapy
within initially not resectable ovarian cancer and performing
interval tumor debulking with additional HIPEC was recently
confirmed in a study by van Driel (10). Furthermore,
application of hyperthermic intraperitoneal chemotherapy was
considered in our patient for the reason of suspected
peritoneal carcinomatosis to target the microscopic residual
disease after surgical elimination of all macroscopic disease,
as was also proposed by other researchers (11).
Papillary thyroid carcinoma is the most common type of
histology in the published literature (7). Our patient also had
papillary thyroid carcinoma, and a struma ovarii originating
from the left ovary, which was larger than 12 cm. Robboy et al.
suggested, that ≥12 cm struma ovarii in 88% were clinically
malignant and in patients with papillary carcinoma this number
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Figure 3. Papillary thyroid cancer embedded in the ovarian struma. Light microscopy 100× magnification.

was 29% (8). Furthermore, papillary carcinoma histology
recurred on average of 4 years earlier than follicular
adenomatous neoplasms on average of 11 years (8). In addition,
an amount of 33% of extraovarian dissemination could be found
if the strumal component was larger than 12 cm. In line with
this, Shaco-Levy et al. found that ≥10 cm tumor size and ≥80%
strumal component were associated with rapid progression and
increased lethality (12). On the contrary, in the univariate
analysis by Li et al. failed to predict either RFS or OS.
According to the FIGO staging principles involvement of
the fibrous cortex of the ovary without penetrating
involvement of the serosal surface does not upstage the
tumor. At our patient, the malignant papillary tumor was
embedded in the ovarian struma, and even this latter portion,
which was about 15 cm, showed no capsular penetration.
Robboy et al. indicated the fibrous adhesions as adverse
features, as well as presence of ascites and large (≥12 cm)
strumal tumor size of the ovary, which are suggestive of
extraovarian tumor spread at the time of operation and are
likely to recur. These features were all present at our patient
with evidence of peritoneal metastasis on the preoperative CT
record. Despite the fact that most germ cell tumors are
chemosensitive, malignant struma ovarii responds poorly to
chemotherapy (7); yet our patient responded well to 6 cycles
of neoadjuvant chemotherapy, so that no vital extraovarian
involvement was detectable on postoperative histology, only
distinct fibrosis and scarring, which were originally peritoneal
metastasis. As has been suggested by several authors in the
literature, these implants may not be malignant peritoneal
implants, but extremely well-differentiated "strumosis"
corresponding to normal thyroid tissue (8, 13, 14).
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Figure 4. Inhomogeneous, diffuse, reduced accumulation of the thyroid
gland without evidence of overactive zones or hypofunctional foci.
Thyroid scintigraphy image.

Furthermore, the management of the thyroid gland with
thyroidectomy and radioactive iodine ablation after surgical
removement of the primary tumor of the ovary is lacking
evidence. Some authors recommend routine thyroidectomy
followed by an I131 therapy regardless of the presence of
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metastasis at the time of diagnosis to avoid local recurrence
and distant metastases (6, 15-17). This indication may be
questioned since thyroid metastases from extrathyroidal
primary tumors are rare and in unselected autopsy series,
thyroid metastases were detected in approximately 1% of the
cases (18, 19). If extraovarian metastases are present, these
usually originate from differentiated thyroid neoplasms, such
as papillary carcinoma or follicular carcinoma, and occur in
peritoneum, lymph nodes, liver, lung, bone, and brain with
manifestation of ascites or pleural effusion (5, 17, 20-22).
According to the German guidelines, surgical removal of
thyroid metastases is indicated for extrathyroidal primary
tumors if the metastasis is histologically proven or there is
diagnostic evidence for it. For this, a local and systemic
staging is required (23, 24). Our decision was in line with
other researchers, who claim that intraabdominal surgical
removal of the ovarian tumor and its implants is sufficient,
and thyroidectomy and radioiodine therapy are only
indicated in the case of metastasis or recurrence (25-27). The
indication for thyroidectomy should, therefore, be made
within the framework of the interdisciplinary therapy
strategy.
In summary, malignant struma ovarii is a very rare
histotype of the ovary, which is diagnosed in the vast
majority of cases postoperatively and histologically. Due to
its rarity and the fact that there is no consensual therapy,
multidisciplinary treatment with individualized therapeutic
plan involving gynecological oncologists, endocrinologists,
surgical oncologists, and nuclear medicine specialists is
required. Regular follow-up for at least a decade is
recommended since recurrence intervals are quite long (8).
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