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Introduction

Ovarian teratomas, are the most common ovarian tumors 
seen in pediatric population with increased incidence with 
the onset of puberty, approximately 25 cases per 1,000,000 
population per year between ages 15 and 19 years (1). 
The majority of teratomase are benign and typically 
asymptomatic but can also present with paraneoplastic 
syndromes which are caused by ectopic production of 
enzymes and hormones by the tumor cells leading to 
autoimmune conditions and endocrine phenomena. We 
present a case of a 16-year-old female who was diagnosed 
with a hormonally-active teratoma associated with 
virilization and menstrual irregularities 

We present the following case in accordance with the 

CARE reporting checklist (available at http://dx.doi.
org/10.21037/acr-20-168).

Case presentation

A 16-year-old female with past medical history of asthma 
was referred to the pediatric gastroenterology clinic by 
her primary care physician for evaluation of chronic, 
intermittent abdominal pain. The pain was located in the 
periumbilical area and characterized as non-radiating and 
‘burning’. The pain began several years prior and recurred 
several times a month without any identifiable exacerbating 
or alleviating factors. The patient denied any fever, nausea, 
vomiting, diarrhea, weight loss, or appetite changes. She 
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reported that for the past 2 months, she noticed worsening 
bloating, which prompted her to seek medical attention. 
Her family history was remarkable for non-Hodgkin’s 
lymphoma in the maternal grandmother. Further history 
revealed that the patient had 3–4 menstrual spottings since 
she had her menarche at 13 years. Additionally, the patient 
noted deepening of her voice for the past year. She was 
also seen in pediatric endocrinology clinic. On physical 
exam, vital signs were stable. She had recessed temporal 
hairline. There was pain reproducible upon palpation of the 
periumbilical area. No rebound tenderness was noted. She 
had Tanner Stage V pubic hair development but Tanner 
Stage III breast development. Her external genitalia exam 
revealed clitoromegaly. 

Due to voluntary guarding, an abdominal mass could 
not be appreciated. It was then decided to proceed with 
an abdominal ultrasound which revealed a 30×12×22 cm 
complex cystic mass of undetermined origin. The patient 

was referred to pediatric surgery for further evaluation. 
A CT of the thorax, abdomen and pelvis with contrast 
revealed a 13.6×20.3×31.1 cm mass rising from the 
left ovary of mixed attenuation containing areas of fat, 
calcifications and fluid which was concerning for teratoma 
or dermoid tumor (Figure 1). No lymphadenopathy or 
metastatic lesions were noted on the scan. Tumor markers 
associated with ovarian masses were obtained and revealed 
elevated CA-125 at 119.1 mcg/dL (<35). She had normal 
Beta-chorionic gonadotropin (β-hCG) <0.5 mIU/mL and 
Alpha fetoprotein (AFP) at 1.6 ng/mL (0.5–9). Lactic acid 
dehydrogenase and uric acid were also normal.

She had elevated serum total testosterone 313 ng/dL  
(9-58), and free testosterone 68.5 pg/mL (1.2–9.9), 
with normal sex hormone binding globulin (SHBG)  
22 nmol/L (19–145). The rest of her androgens including 
dehydroepiandrosterone sulfate, 17-hydroxypregnenolone, and 
17-hydroxyprogesterone were normal. Elevated testosterone 
level was most likely ovarian, origin. Thyroid studies including 
thyroid-stimulating hormone (TSH) and free thyroxine (FT4) 
were unremarkable and her karyotype was 46, XX.

The patient underwent exploratory laparotomy and was 
found to have a 10 lb (4,545.45 g) cystic mass (Figure 2) 
originating from the left ovary which was excised with left 
salpingo-oophorectomy. Peritoneal fluid was also collected 
during the procedure and was negative for malignant cells. 
Pathology of the tumor revealed multiple cystic and solid 
areas with caseous material and hair, consistent with mature 
cystic teratoma. The histologic examination showed the 
presence of skin, respiratory epithelium, cartilage, and CNS 
tissue (Figures 3,4). In addition, well-differentiated Leydig 
cells with uniform polygonal cells, round nuclei, central 
nucleoli, abundant granular cytoplasm were identified 
(Figures 5,6) in ovarian stroma. There were no Sertoli cells 
identified on the specimen. Her two-week post operative 
serum total and free testosterone levels were found to be 
at normal female levels, suggesting that the presence of 
Leydig cells in her mature cystic teratoma was the source of 
testosterone. The patient started having regular menstrual 
cycles lasting for 5 days and associated with normal flow. 
Her post operative pelvic ultrasound was unremarkable. 

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and national research committees and with 
the Helsinki Declaration (as revised in 2013).

We were not able to obtain a written informed consent 
from the patient. The patient did not keep her follow up 

Figure 1 CT scan of pelvis showing a 13.6×20.3×31.1 cm mass 
which contains areas of fat, calcification and fluid.

Figure 2 Gross finding of ovarian mass measuring 21.5×15×10. 
The exterior surface of the ovary had a smooth grey-white 
appearance without papillations.
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appointment. Multiple attempts made to obtain the consent 
via phone and mail. We were not able to reach family and 
the address on the file was undeliverable. There are no 
patient identifiable remarks in the report.

Follow-up and outcome

Five months after the surgery, she presented to the pediatric 
endocrinology clinic for follow-up. The patient was doing 
well, continued to have regular menstrual cycles, and had no 
signs of hirsutism or further virilization. A heterogeneous 

but predominantly hypoechoic lesion of the right ovary 
measuring 3.1×2.6×4.0 cm was found on repeat pelvic 
ultrasounds. Laboratory work-up revealed normal FSH, 
LH, estradiol, SHBG, serum total (39 ng/dL) and free 
(9.1 pg/mL) testosterone. Due to persistence of the mass 
on repeat pelvic ultrasounds, MRI of the pelvis with and 
without contrast was performed 6 weeks later and revealed 
resolution of the right ovarian mass which at that point 
was thought to represent a regressed complex ovarian cyst. 
However, the patient has been lost to follow up after her 
last imaging study.

Figure 3 Cartilage and respiratory epithelium of mature cystic 
teratoma (H&E, ×10).

Figure 4 Skin with appendages of mature cystic teratoma (H&E, 
×10).

Figure 5 Ovarian stroma with Leydig cells of mature cystic 
teratoma (H&E, ×20).

Figure 6 Focus of Leydig cells embedding in ovarian stroma of 
mature cystic teratoma (H&E, ×40).
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Discussion

Ovarian neoplasms constitute 1% of childhood tumors 
and 10–20% are malignant (2-4). In contrast to the adult 
population, where the epithelial tumors are the most 
common type, germ cell tumors represent the majority of 
ovarian neoplasms (50–80%) in children and adolescents 
(5,6). The most common ovarian germ cell tumors are 
teratomas and consist of cells from the 3 germ cell layers 
(ectoderm, mesoderm and endoderm). They are classified 
as mature, and immature based on their histological 
characteristics. Mature ovarian teratomas contain only well-
differentiated tissues, are benign, and represent up to 95% 
of the primary ovarian germ cell tumors (7). In most cases 
mature ovarian teratomas are typically asymptomatic and 
are diagnosed incidentally with imaging studies (usually 
pelvic ultrasound) that are performed based on other 
indications. Clinical manifestations that usually prompt 
medical attention include chronic nonspecific abdominal 
pain, constipation and/or palpable mass, which are usually 
caused by tumor expansion and compression of nearby 
structures. They may cause adnexal torsion, rupture, 
malignant transformation or infection(7). Androgen-
secreting mature ovarian teratomas are rare, and the 
majority having been identified in postmenopausal women 
presenting with hirsutism, male pattern baldness, and 
virilization (8-11). Therefore, an androgen-secreting mature 
ovarian teratoma is extremely rare in adolescent years. To 
the best of our knowledge, our case is the fourth reported 
case on androgen secreting mature cystic teratoma in an 
adolescent. Our patient presented with similar symptoms, 
including hirsutism; virilization; and abdominal pain, that 
were seen in the previously reported cases (12-14). In all 
cases, including our patient, the presence of Leydig cells 
was accounted for the elevated testosterone levels. 

Furthermore, in addition to Leydig cells, Sertoli-Leydig 
cell tumor, hilus-cell hyperplasia, and Brenner tumors were 
identified in ovarian teratomas as a source of androgen 
production (15-17). In our case, pathologic examination of 
the tumor did not reveal any Sertoli cells. 

Different imaging studies including US, CT, and/or 
MRI can identify ovarian teratomas with their characteristic 
appearance (the presence of fat and calcified foci with a 
variable degree of a cystic component) (18). Differentiating 
mature and immature teratomas is challenging but is 
important especially in the pediatric population because 
it helps to determine treatment option and prognosis. 
Alotaibi and Navarro reported the predominance of a cystic 

component and a pure solid component in ovarian teratoma 
were significant differentiating factors between the mature 
and the immature teratoma (19). Additionally, the ovarian 
tumor markers CA-125, Alpha feta protein, and β-hCG can 
provide valuable preoperative information (20-22). 

Until recently, the treatment of choice for ovarian 
teratomas in children and adolescents was open or 
laparoscopic oophorectomy (23). Today, given the very low 
risk of recurrence and malignancy, ovary-sparing surgery is 
a common approach in cases of localized mature teratoma 
with a clear border between the tumor and normal ovarian 
tissue and negative tumor markers (2,3,6). This surgical 
approach may have similar recurrence rates and it can 
theoretically increase fertility rates especially in patients 
with bilateral synchronous or metachronous neoplasms 
(7,24). However, laparotomy remains the treatment of 
choice in large masses, if malignancy is suspected and 
surgical staging is needed (7). Although it is usually done as 
an elective procedure, emergent intervention is warranted 
in cases of tumor-induced ovarian torsion (25). Definitive 
diagnosis of teratomas whether mature or immature is 
made based on the histologic characteristics of the tissue 
which will also determine its malignant potential, risk 
of recurrence, and will dictate further management and 
prognosis (23). Further studies are needed to define the best 
treatment approach in this patient population. In our case, 
we decided to proceed with oophorectomy because of large 
size of teratoma, elevated CA-125, and no definitive border 
between the tumor and the healthy ovarian tissue.

Most of the ovarian teratomas are benign and are 
associated with excellent prognosis (4). There is little 
evidence regarding follow-up care. Tumor markers can 
be used for monitoring of early recurrence especially if 
they were elevated pre-operatively. Frequent imaging with 
pelvic ultrasound is also recommended because recurrences 
may occur without elevation of tumor markers. In case of 
malignant tumors MRI and/or CT is usually performed 
after completion of the adjuvant chemotherapy and/or 
radiation therapy to evaluate for residual disease. 

Conclusions

Androgen secreting ovarian teratomas should be included 
in the differential diagnosis when a female adolescent 
presents with abdominal pain, menstrual abnormalities and 
virilization. High index of suspicion is required for early 
diagnosis and management. 
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Learning points

	 Ovarian teratomas have wide variety of clinical 
presentations.

	 A triad of menstrual irregularities, virilization and 
abdominal pain should alert clinicians for androgen 
secreting ovarian teratomas.

	 Ovary-sparing surgery should be considered if 
tumor markers are negative and there is a clear 
border between the tumor and healthy tissue in 
order to preserve future fertility in adolescents. 
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