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A B S T R A C T   

Introduction and importance: Highly differentiated follicular carcinoma of the ovary (HDFCO) is a rare type of 
thyroid carcinoma originating from struma ovarii, consisting of benign-appearing thyroid follicles spread outside 
the ovarian tissue. 
Case presentation: We present a 22-year-old girl who underwent left salpingo-oophorectomy, omental, and 
peritoneal biopsies for a complex left ovarian mass. Microscopic examination and Immunohistochemical staining 
led to the diagnosis of HDFCO with tumor deposits affecting the omental and peritoneal biopsies. The patient was 
counseled about the nature of her disease and the recommended treatment. Thyroidectomy was performed later, 
revealing a normal thyroid gland. The patient received an ablative dose of radioactive iodine (150 mci) and a 
suppressive dose of levothyroxine. This is one of the youngest reported patients ever. 
Clinical discussion: To our knowledge, the patient presented in this case report is one of the youngest patients ever 
reported in the literature. In the recent WHO Classification of Female Genital Tumors, the term highly differ-
entiated follicular carcinoma arising from struma ovarii (HDFCO) was introduced, to emphasize its low-grade 
malignant behavior. Due to its rare incidence, there is no standard treatment strategy, but a plan based on 
surgical intervention is suggested. 
Conclusion: Malignant struma ovarii should be put in the differential diagnosis in young patients with suspicious 
ovarian masses. Adequate patient counseling remains a cornerstone in the journey of management.   

1. Introduction 

Struma ovarii is a rare ovarian tumor that is considered a mono-
dermal teratoma. It literally means “ovarian goiter.” The mere presence 
of ectopic thyroid tissue in the dermoid cyst does not mean it can be 
nominated as struma ovarii except if it occupies more than 50 % of the 
tumor [1]. Thyroid tissue can be found in up to 20 % of ovarian tera-
tomas, but struma ovarii make up less than 5 % of teratomas [2]. 

More rarely, the thyroid tissue in struma ovarii shows malignant 
transformation which is a diagnostic challenge due to the absence of 
specific imaging and laboratory criteria. The most diagnosed type is 
papillary thyroid carcinoma [1] which constitutes the majority of the 
incidence, followed by follicular thyroid carcinoma then the mixed type. 

Other types of thyroid cancer like anaplastic and medullary carcinoma 
are extremely rarely reported making the epidemiology and patholog-
ical types incidence not the same as that of thyroid cancer. The prognosis 
also is not the same; while differentiated thyroid cancer has an excellent 
prognosis and very low mortality rate, malignant struma ovarii has a 
good prognosis also but is relatively worse than differentiated thyroid 
cancer (mortality rate of 4 % vs 0.5:100,000) [3]. 

Highly differentiated follicular carcinoma of the ovary (HDFCO) is a 
rare type of thyroid carcinoma originating from struma ovarii, consist-
ing of benign-appearing thyroid follicles spread outside the ovarian 
tissue. Because of this metastatic potential, it is considered a biologically 
malignant tumor [4]. 

In this case report, we present a 22-year-old girl who was diagnosed 
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with a left ovarian highly differentiated follicular thyroid carcinoma 
with peritoneal and omental involvement. The patient later received 
radioactive iodine after surgical removal of the thyroid gland. 

2. Case presentation 

A 22-year-old girl was presented to our center outpatient clinic with 
a 3-week history of left iliac fossa pain radiating to the suprapubic re-
gion, and hypomenorrhea (1–2 days). She also had a history of bone 
aches for 2 years; for which she was previously diagnosed with osteo-
porosis. The patient has a positive family history of lung cancer. Physical 
examination revealed a palpable lower abdominal mass of about 20 cm 
associated with tenderness, with no palpable inguinal or supraclavicular 
LNs. Laboratory investigations were within normal range apart from 
mild elevated CA-125 60.9 U/ml and CA-19-9 61.44 U/ml. However, 
CEA, AFP, B-HCG, and Serum LDH were normal. Pelviabdominal ul-
trasound revealed a huge multicystic pelviabdominal lesion extending to 
the epigastrium measuring (>14 × 10 cm). Post-contrast pelvis MRI 
Pelvis (Fig. 1) revealed a huge midline multi-locular pelviabdominal left 
ovarian cystic mass that measured about 14.6 × 16.8 × 23.3 cm (AP ×
TR × HT). Anteriorly: it was seen abutting the inner anterior abdominal 
wall. Posteriorly: it was seen as related to the Psoas muscles and lumbar 
vertebrae. It was markedly compressing and displacing the normal-sized 
uterus to the right side. It was seen compressing and displacing the 
urinary bladder anteriorly. Its upper end was seen reaching the level of 
the lower pole of the right kidney. A normal right ovary was seen dis-
placed to the right iliac region. Chest non-contrast CT was done and was 
free from any abnormalities. 

Fertility-sparing surgery was decided. The patient underwent surgi-
cal exploration through a lower midline incision, and a large left ovarian 
mass was noted, with free peritoneal, omental, and visceral surfaces 
from any suspicious deposits. Left salpingo-oophorectomy was per-
formed in addition to omental and peritoneal biopsies. The patient 

tolerated the procedure well and was discharged after 48 h. 
Gross examination of the excised mass revealed a 17 × 13 × 4 cm 

swelling which was formed of a multilocular cystic structure with a thin 
wall, filled with clear fluid mixed with gelatinous brown to green ma-
terial. Microscopic examination (Fig. 2) revealed neoplastic prolifera-
tion composed of multiple nodules of thyroid tissue that were formed of 
variably sized macro and microfollicles. These were lined by cuboidal to 
columnar epithelial cells, filled with colloid. Secondary changes were 
detected in the form of fibrosis, infarction, hemorrhage, and calcifica-
tion. No vascular invasion was detected. Microscopic examination 
(Fig. 3) of the omental and peritoneal biopsies which were grossly 
normal revealed microscopic deposits formed of small-sized thyroidal 
follicles lined by cuboidal follicular cells and contained colloid. Immu-
nohistochemical studies (IHC) revealed a positive nuclear reaction for 
TTF1 and a positive cytoplasmic reaction for Thyroglobulin in tumor 
cells. Because of the histologically innocent appearance of the ovarian 
tumor, resembling colloid goiter, the diagnosis of highly differentiated 
follicular carcinoma (thyroid type) arising in struma ovarii with tumor 
deposits affecting the omental and peritoneal biopsies. 

The patient's case was discussed at the hospital multidisciplinary 
team (MDT) meeting and The International Gynecologic Cancer Society 
- Pan-Arabian Research Society of Gynecological Oncology (IGCS- 
PARSGO) online tumor board which agreed on the pathological diag-
nosis and recommended a fertility-sparing strategy with possible thy-
roidectomy to facilitate the intake of radioactive iodine. 

On her next follow-up in the outpatient clinic, the patient was 
counseled about the nature of her disease. She was in need of deep 
understanding that she had an ectopic thyroid tissue in her ovaries 
which developed a tumor with extra ovarian spread and that her tumor 
was not metastatic from a primary thyroid carcinoma or a primary 
epithelial ovarian tumor. She has also to understand the recommended 
plan of treatment as well as the justification of thyroidectomy in such a 
normal gland. Thyroidectomy was performed later, and the post- 

Fig. 1. MRI of the ovarian mass. (A & B) Axial and sagittal T2 weighted images revealed a large midline pelviabdominal complex cystic lesion with thick internal 
septae displacing the uterus to the right side and the urinary bladder inferiorly, with no signs of invasion. (C) Axial precontrast and (D) post-contrast T1 weighted 
images revealed a thick wall and septal enhancement. No pathological pelvic LNs nor ascites. 
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operative pathological examination revealed a normal thyroid gland 
with no evidence of tumor tissue. 

The patient was referred to the clinical oncology department for 
further management. After evaluation of the patient's data, they decided 
to proceed with receiving an ablative dose of radioactive iodine (150 
mci) and a suppressive dose of levothyroxine. The patient is well and 
free from any metastasis till the time of writing the case report which is 
eight months from the operation date. Her serum thyroglobulin was 
normal during her follow-up. This work has been reported in line with 
the SCARE criteria [5]. 

3. Discussion 

In this case report, we presented a 22-year-old girl with a highly 
differentiated follicular thyroid carcinoma on top of struma ovarii with 
peritoneal and omental microscopic metastasis. To our knowledge, the 
patient presented in this case report is one of the youngest patients ever 
reported in the literature [6]. 

Struma ovarii is histologically composed of normal or benign- 
looking hyperplastic thyroid tissue. Roth and Karseladze were the first 
to describe the entity of HDFCO. Histologically, it resembles struma 
ovarii and is composed of ordinary thyroid tissue or adenomatous 
nodule but has extra ovarian dissemination. Both the ovarian and extra 
ovarian disease had the innocent-looking appearance of non-neoplastic 

Fig. 2. Microscopic examination of the ovarian mass: It showed multiple thyroid follicles variable in size and shape, lined by bland follicular cells, and filled with 
colloid (H&E, ×40, ×100, ×100, and ×100 respectively). 
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thyroid tissue, so this entity cannot be diagnosed until the neoplasm 
spreads beyond the ovary [4]. 

In comparison to the typical thyroid-type carcinoma with an extra 
ovarian spread that is relatively easy to diagnose, those cases with an 
innocent look represent a challenge at the diagnostic level and regarding 
the terminology. All these cases were named in literature as “peritoneal 
strumosis” because of the absence of histological features of malignancy 
[4]. In the recent WHO Classification of Female Genital Tumors, the 
term highly differentiated follicular carcinoma arising from struma 
ovarii (HDFCO) was introduced, to emphasize its low-grade malignant 
behavior [7]. 

The differential diagnosis of HDFCO includes typical thyroid-type 
carcinomas. The absence of nuclear features of papillary thyroid carci-
noma, such as nuclear clearing, grooving, and pseudo inclusions pre-
clude this diagnosis. Regarding Follicular carcinoma arising in struma 
ovarii, the diagnosis requires vascular and capsular invasion. Applica-
tion of this to the ovary is difficult [8]. The ovarian tumor in this case 
showed no definite capsule. Vascular invasion was not found. Metastasis 
from thyroid primary was excluded, as there were no thyroid nodules, 
and her thyroid function tests showed no abnormalities. 

In the presented patient, omental and peritoneal microscopic infil-
tration was noted, and the diagnosis of the primary tumor in addition to 

Fig. 3. Microscopic examination of the omentum and peritoneal biopsy: Microscopic images from the sections taken from the omentum (A, B, C) revealed 
microscopic deposits of small thyroid follicles, lined by cuboidal cells, some of them containing colloid. (H&E, ×40, ×200 and ×200 respectively). Microscopic image 
from the peritoneal biopsy (D) showed a deposit of thyroid follicles, (H&E, ×100). Immunohistochemistry for thyroglobulin (E) showed a positive reaction in the 
omental deposits (Thyroglobulin, ×200). Immunohistochemistry for TTF1 (F) showed a positive reaction in the omental deposits (TTF1, ×200). 
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the metastatic sites was confirmed by immunohistochemistry as well. 
Due to its rare incidence, there is no standard treatment strategy, but 

a plan based on surgical intervention, total thyroidectomy, and radio-
active iodine (especially for advanced stages) is suggested. Fertility- 
preserving approaches are followed in young women who are still 
seeking fertility [3,9]. This strategy was followed exactly in our reported 
patient after MDT discussion and online international tumor board 
evaluation. This may be considered a type of overtreatment, but for 
example, papillary thyroid cancer with lymph node involvement at such 
an age has an excellent prognosis, but it is treated in the same aggressive 
way, by surgery, neck dissection, and RAI. In our particular patient, in 
the absence of specific guidelines, we followed the guidelines of thyroid 
cancer management and did not follow a personal opinion but the de-
cisions of eminent MDTs on the local and international levels. This is the 
best-recommended treatment approach according to the best available 
evidence [10]. 

Another point to be noted is to highlight the importance of good 
patient counseling in two points; the first is how to explain the disease to 
the patient and how to make her understand that you have a malignant 
thyroid tumor in your ovary, and the second one is that you need to be 
re-operated on to remove the thyroid gland despite it is not the site of the 
primary tumor. 

4. Conclusion 

Despite being rare, malignant struma ovarii should be put in the 
differential diagnosis in young patients with suspicious ovarian masses. 
Even though papillary thyroid cancer is the commonest subtype, highly 
differentiated follicular thyroid carcinoma also has a place. The best- 
suggested treatment strategy includes optimal surgical resection fol-
lowed by thyroidectomy and radioactive iodine therapy. Adequate pa-
tient counseling remains a cornerstone in the journey of management. 
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