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A B S T R A C T   

Introduction and importance: Struma Ovarii is a rare type of monodermal teratoma with at least 50 % of its mass 
being thyroid tissue. They make up <1 % of all ovarian tumours and 3 to 5 % of all ovarian teratomas. These 
tumours are usually benign but malignant transformation is seen in <5 % of cases. 
Case presentation: We present the case of a 45-year-old lady with three synchronous primary cancers on a 
background of Struma Ovarii; primary lung adenocarcinoma, papillary thyroid carcinoma and ovarian teratoma. 
Over the course of 18 months, this lady underwent full pelvic clearance of malignant Struma Ovarii and lymph 
nodes, total thyroidectomy, and an anatomical lung resection. 
Clinical discussion: This case represents an incredibly rare condition of Struma Ovarii for which there is no firm 
management consensus. Furthermore, the uniqueness of three separate primaries has to the best of our knowl-
edge not previously been reported in the literature. 
Conclusion: This reinforces the notion that in select patients, radical management with curative intent is entirely 
possible but requires complete multi-disciplinary and multi-modal sub-specialty collaboration.   

1. Introduction 

Ovarian teratoma, a histological subtype of ovarian germ cell 
tumour, is divided into immature, mature, monodermal and mixed types 
[1]. The monodermal teratoma is further divided into Struma Ovarii, 
Carcinoid, Struma Ovarii (SO) and Carcinoid and others (e.g., malignant 
neuroectodermal and ependymoma) [2]. 

SO is a rare type of monodermal teratoma with at least 50 % of its 
mass being thyroid tissue [3]. They make up <1 % of all ovarian tu-
mours and 3 to 5 % of all ovarian teratomas [4]. These tumours are 
usually benign but malignant transformation is seen in <5 % of cases 
[5]. The common malignant forms are papillary and follicular carci-
noma [6]. They are more likely to occur in the age group from 40 to 60 
years although they could occur in all age groups [7]. 

Here we discuss a 45-year-old female presented with a non-invasive 
well differentiated papillary thyroid carcinoma on a background of SO, 
with a contralateral ovarian teratoma, papillary thyroid carcinoma and 
an incidental finding of a left upper lobe pathologically staged T1bN0M0 

adenocarcinoma of the lung. 

2. Case presentation 

A 45-year-old non-smoking lady with a performance status of zero 
and no known co-morbidities or significant family history presented 
with lower abdominal symptoms of bloating, left sided mass and right 
groin discomfort. The patient was reviewed at the gynaecology outpa-
tient clinic and after clinical examination she was referred for trans-
abdominal and transvaginal pelvic ultrasound. This revealed moderate 
volume ascites (Fig. 1A – blue arrow) with a complex irregular cystic/ 
solid mass in the pelvis measuring approximately 10.5*4.9*8.7 cm 
(Fig. 1B – red arrow). Findings were concerning of an underlying 
ovarian malignancy and an urgent CT scan, and CA-125 level were 
advised. CA-125 levels were elevated (744 U/ml), and the case was 
subsequently discussed in the Gynaecology MDT. 

The consensus was to proceed with a diagnostic laparoscopy. This 
revealed a large pelvic mass with large amount of fluid but with no 
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evidence of cancer spread and hence conversion to midline laparotomy 
was made. A large 11 cm left adnexal mass was seen with signs of long- 
term rupture and fluid pouring out of a presumed cyst. A 1 cm deposit 
was noted on the Pouch of Douglas (POD) on the right uterosacral lig-
ament. Intraoperative impression was that of a stage 2 borderline 
ovarian tumour (BOT) owing to the peritoneal nodules seen in the POD 
with preoperative cystic rupture. Pelvic clearance with total omentec-
tomy was performed and all tissue sent for pathology. 

Pathological examination of the left adnexal mass revealed an 
11*9.3*5.8 cm mass with a slightly nodular smooth shiny surface with 
an area of discontinuity. Cut surface was solid and polycystic. The cystic 
areas contained mucoid material with pale tan and slightly haemor-
rhagic tissue in the solid component. Microscopic examination revealed 
admixed thyroid like follicles that contained colloid and were CD56, 
AE1/3 and TTF1 positive. The features were suggestive of SO and 
further opinion was needed from a head and neck pathologist. Other 
findings were superficial adenomyosis, mature cystic teratoma of the 
right ovary and the POD showed haemorrhagic granulation tissue sec-
ondary to endometriosis. The omentum was tumour free and ascitic fluid 
cytology showed reactive appearance with no features of malignancy. 
Complete resection of the disease was achieved. 

Further pathology opinion best regarded the diagnosis as primary 
non-invasive well differentiated papillary thyroid carcinoma, ex mon-
odermal ovarian teratoma (Struma Ovarii) (Fig. 2). There was no evi-
dence of lympho-vascular invasion or extra-ovarian spread. Thyroid 
transcription factor 1, CD56, broad spectrum cytokeratins (AEVAE3) 
and thyroglobulin immunostaining reactivity gave support to the 
interpretation. Advice was given to exclude metastatic disease from 
elsewhere and to seek potential secondary disease outside the pelvis. 

Follow up PET-CT scan revealed a small, partially calcified thyroid 
nodule within the upper pole of the right lobe, with faint uptake and an 
SUV max of 3.2. A 16 mm part solid left upper lobe lung nodule with 
faint uptake was also seen with an SUV max of 2.4 (Fig. 3A and B). A 
border line enlarged pelvic lymph node was seen with no FDG uptake. 

The patient went to have an ultrasound of the neck to assess for 
evidence of underlying thyroid carcinoma. This revealed a well-defined 
solid nodule measuring 8*8.5*9 mm with well-defined borders in the 
right lobe of the thyroid, with appearances suspicious for a papillary 
thyroid carcinoma (Fig. 4). There was no local extra thyroid extension 
within the neck or capsular breach. No enlarged lymph nodes were seen. 
Fine Needle Aspiration (FNA) of the right thyroid nodule was done 
which revealed features suggestive of papillary thyroid carcinoma (Thy5 
positive). Routine haematology and thyroid function tests at this stage 
were otherwise normal however serum thyroglobulin was elevated. 
BRAF and RET/PTC rearrangements were negative. Results were dis-
cussed in the thyroid MDT and the patient went on to have a total 
thyroidectomy however elected not to undergo further treatment with 

Radioactive Iodine (RAI) therapy. 
Following the patient's thyroid surgery, a follow up scan was 

requested to assess for the left upper lobe pulmonary nodule. Results 
were discussed with the lung MDT and the patient had a CT guided bi-
opsy which showed adenocarcinoma of lung origin. The lesion under-
went molecular testing, and this revealed no oncogenic driver mutations 
(EGFR/KRAS/BRAF/ALK/ROS/NTRK negative, PDL1 < 1 %). Patient 
subsequently underwent a Video-Assisted Thoracoscopic (VAT) left 
upper lobectomy, pathologically staged as a pT1bpN0 adenocarcinoma. 
No adjuvant treatment was administered. 

The patient recovered well post all these interventions. Given the toll 
of the surgeries and the psychological impact of three concurrent types 
of cancer, the patient underwent counselling which helped a great deal 
and has contributed to a long-lasting recovery. 

3. Discussion 

The average female age of diagnosis with SO is 43, similar to our case 
[8]. The lack of sufficient literature and rarity of the disease have made 
the diagnosis of SO to be difficult with no robust or standardised diag-
nostic or management criteria. Presenting symptoms include pelvic 
pain, abdominal mass, and discomfort, all seen in our case. Moderate 
ascites on CT scan have been seen in patients with SO, although in our 
case it was due to cyst rupture. >90 % of patients are euythyroid with an 
elevated CA-125 level. Elevated CA-125 levels have shown to be of little 
benefit in aiding in the diagnosis of SO because high levels are seen in 
both benign and malignant tumours of the ovary [9]. The diagnosis of 
SO can only be made after histopathological analysis [10]. 

In the medical literature, <17 patients were reported with Malignant 
SO and coexisting thyroid carcinoma [11]. Only one case has presented 
with follicular carcinoma in the SO and papillary carcinoma in the 
thyroid, all other patients had papillary thyroid carcinoma in both sites, 
similar to our case [12]. Ovarian mass in most of the cases were >5 cm 
with the thyroid mass ranging from 0.2 to 1.7 cm [11]. 

It is Important to differentiate between 2 synchronous primaries and 
thyroid metastasis. The presence of thyroid epithelial tissues and ter-
atomatous elements favours the diagnosis of two primaries [13]. The use 
of ovarian MRI can also help in distinguishing between the two possi-
bilities. A multiloculated ovarian cystic mass with solid component and 
variable signal intensity between the locules favours 2 separate pri-
maries [14]. 

The rarity of the disease led to a lot of controversy in management, 
especially when the patient's fertility is an issue [15–17]. When the 
preservation of fertility is not needed and/or there is evidence of tumour 
metastasis, an aggressive approach is recommended including Total 
Abdominal Hysterectomy with Bilateral Salpingo-oophorectomy (TAH- 
BSO), lymph node clearance and omentectomy, the approach that was 

Fig. 1. Pelvic ultrasound scans demonstrating moderate volume ascites (panel A, left hand side, blue arrow) and a significant 11 cm in maximal length adnexal mass.  
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performed in our patient [18]. 
Thyroidectomy and Radioactive Iodine is indicated in patients with 

metastasis, but it is a point of debate in non-metastatic malignant SO 
[19]. In patients with a synchronous primary thyroid cancer, total thy-
roidectomy with radioactive iodine (RAI) reported no recurrence 
compared to a 21 % rate of recurrence in patients who had total thy-
roidectomy alone [19–20]. 

What makes our case even rarer is the incidental finding of a left 

upper lobe mass of the lung. CT guided biopsy had confirmed the evi-
dence of adenocarcinoma. PET scan excluded mediastinal and hilar 
lymph node spread and the patient had a left video assisted thoraco-
scopic upper lobectomy with a smooth postoperative recovery. With a 
pathological staging of T1bN0, our patient will only be required to do 
serial follow up CT scans of the thorax and upper abdomen for 5 years as 
part of her surgical surveillance. As far as literature is concerned, no 
previous report of 3 similar primaries have been published. At most 
recent follow-up, the patient is radiologically disease-free, maintaining 
normal haematological, endocrine, and thyroid function parameters. 
This work has been reported in line with the SCARE criteria [21]. 

4. Conclusions 

The combination of these three separate entities is indeed unique and 
not already described particularly in somebody without significant risk 
factors, a non-smoker, a person of young age and no major oncogenic 
drivers suggesting high cause for somatic mutational drivers as opposed 
to germline mutations which in itself is of unique interest. 

Consent for publication 

Consent was sought from the patient in question. 

Fig. 2. H&E pathology slide demonstrating malignant struma ovarii.  

Fig. 3. PET-CT demonstrates a 16 mm spiculate solid mass in the left upper lobe (panel A, left hand side, blue) on CT reconstruction. The PET component (panel B, 
right hand side, red arrow) shows the same mass taking up low levels of FDG tracer. 

Fig. 4. Ultrasound of the neck demonstrates a solid mass in the right lobe of the 
thyroid, demarcated between the two yellow cross hairs. 
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