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RADY 403: Ovarian Teratoma



Focused Patient History and Workup

• JC is a 7-year-old female with a history of asthma who presented to UNC via a referral 
from her endocrinologist with a history of vaginal bleeding which started 2 months prior 
to presentation and breast development beginning a year ago concerning for precocious 
puberty.

• At OSH a year ago, an abdominal X-ray was performed and was notable for an area of 
calcification in the LLQ concerning for a swallowed tooth vs. teratoma. The patient was lost 
to follow-up. 

• A transabdominal US at an OSH was performed a couple of months prior showing a 9.6 cm 
cystic mass in the left adnexa with internal calcifications likely consistent with a germ cell 
tumor. She was also found to have elevated LH and FSH with no detectable estrogen or 
testosterone.

• She was referred to UNC pediatric surgery for r/o of malignant vs. benign ovarian mass.

• Upon admission:
• Vitals: unremarkable
• ROS: Endorsed vaginal bleeding and vaginal discharge. No N/V, wt. loss, constipation
• PE: Normal weight. Umbilical hernia.
• Labs: AFP, CA 125, bHCG, amylase, lipase, CBC, Chem 10 are within normal limits.



Differential Diagnosis of Cystic Ovarian Mass

Wasnik, Ashish P, et al. “Multimodality Imaging of Ovarian Cystic LESIONS: Review with an Imaging BASED Algorithmic Approach.” World Journal of 
Radiology, Baishideng Publishing Group Co., Limited, 28 Mar. 2013, www.ncbi.nlm.nih.gov/pubmed/23671748.



List of imaging studies

• KUB- done at OSH a year prior 

• Transabdominal US- done at OSH 2 months prior 

• CT abdomen and pelvis with contrast

• CT chest with contrast- normal without any suspicious findings 
suggestive of metastatic disease 



Imaging from CT A/P with contrast - axial

Impression: Left ovarian mass consistent with imaging characteristics of mature cystic teratoma 
of the ovary.

Findings: 4.9 x 5.6 x 4.5 cm septated cystic 
lesion with mural nodule, fluid and fat
pockets as well as calcifications arising from 
the left ovary.
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Imaging from CT A/P with contrast - axial



Treatment and Outcome
• Pediatric heme/onc was consulted and discussed concern for adrenal 

cortical carcinoma due to her presenting with precocious puberty.
• Baseline labs and imaging most supportive of teratoma and exploratory 

laparotomy and left oophorectomy were performed 1 day after admission. 
• She was ready for discharge on POD2. 
• Pediatric (ultrasensitive) LH, pediatric FSH, pediatric testosterone and ultra 

sensitive estradiol, inhibin B were all ordered on day of discharge and came 
back as normal.

• Surgical pathology report: Mature cystic teratoma (dermoid cyst).
• Cytology report: Degenerating mesothelial cells. No malignant cells 

identified.
• Upon chart review, there has been no further work-up for JC’s precocious 

puberty.



• Defined as pubertal changes before the age of 8 in females and 9 in males.2

• Precocious puberty may be central (gonadotropin-dependent) or peripheral 
(gonadotropin-independent).2

• Central precious puberty (CPP) is due to early maturation of hypothalamo-
pituitary gonadal (HPG) axis and may be due to CNS tumors/ lesions, 
environmental estrogens, or idiopathic (most common).2

• Peripheral PP is caused by excess estrogen and may be caused by McCune-
Albright syndrome, primary hypothyroidism, ovarian tumors, or idiopathic.2

Discussion Precocious puberty



• Remember, JC presented after a year long history of premature vaginal 
bleeding and breast budding with high LH and FSH. 

• Children with precocious puberty and ovarian mass have a high likelihood of 
malignancy.4

• A tumor marker panel: AFP, hCG, CA-125 is performed and if positive is 
concerning for malignancy, but if normal does NOT exclude malignancy.4

• Remember, those tumor markers were all normal for JC.

• Premenarchal girls may present with signs of isosexual precocious puberty 
(as seen in JC with breast development and vaginal bleeding) which is 
concerning for sex cord-stromal tumors, gonadoblastomas, and rarely 
malignant germ cell tumors.4

Discussion DDx Ovarian mass and precocious puberty



• Ovarian tumors are rare in the pediatric population accounting for 1-2% of 
all tumors in this population.3

• Mature in this context refers to being benign, as opposed to the immature, 
malignant teratoma composed of neuronal tissue.3

• Histopathology: Contain mature tissue of ectoderm (eg, hair follicles, skin, 
sebaceous glands), mesoderm (eg, muscle and urinary system), and 
endoderm (eg, gastrointestinal, lung).4

• Ovarian germ cell tumors (OGCTs) (e.g. mature teratoma [benign], immature 
teratoma [malignant], gonadoblastoma [benign], dysgerminoma 
[malignant]) are most common of the ovarian tumors.4

• OGCTs arise primarily in women 10-30 years of age.4

Discussion Mature cystic teratoma (MCT) of ovary



• OGCTs often may produce hormones such as beta subunit of human 
chorionic gonadotropin (hCG) or alpha-fetoprotein (AFP).

• Clinical manifestations may include: 
• Enlarged abdomen- from large mass, ascites, or both

• Abdominal pain- from rupture or ovarian torsion

• Precocious puberty, abnormal vaginal bleeding- assumed to be due to beta- hCG production

• Symptoms of pregnancy- from hCG production

• Nausea, vomiting, loss of appetite, weight loss, constipation, urinary frequency

GCTs are the most common ovarian tumor, and embryonal carcinoma 
should be on the differential of child presenting with precious puberty 
and an adnexal mass. In the case of JC, beta-hCG was negative, but 
remember that tumor markers are not always present.

Discussion OGCTs3



ACR Appropriateness Criteria1

Although JC had imaging 
findings on US suggestive 
of a mature teratoma, 
with the history of 
precocious puberty, the 
adnexal mass was highly 
suspicious for malignancy.

Use of CT in this case was 
appropriate and 
beneficial in surgical 
planning. 



Discussion Transabdominal US

• Initial choice in children and adolescents because of lack of ionizing 
radiation, ease of use, wide availability, and does not require sedation.1,5

• Useful in determining tumor size and whether the tumor is solid, cystic, or 
complex.5

• Endovaginal US may be used in sexually active adolescents.1

“Acr Appropriateness Criteria®.”  | American College of Radiology, www.acr.org/Clinical-Resources/ACR-Appropriateness-Criteria



Table 1. Incidence and appearance of morphological features and signs of 
ovarian teratomas in different imaging modalities5



Tip-of-the-iceberg sign: acoustic shadowing from the hyperechoic part of the dermoid 
cyst. This may be misinterpreted as bowel gas and the lesion may be overlooked.6

Mature Cystic Teratoma on US example6 - key findings



Discussion CT A/P with contrast

• CT and MR may be used to predict if a tumor is malignant based on 
the fact that malignant tumors appear solid or heterogeneous, and 
tend to be larger.6

• CT is important for the staging of ovarian tumors and surgical planning 
and in certain cases should be performed in children despite the 
radiation exposure.6

• In the case of mature cystic teratomas, intratumoral fat is diagnostic.6

“Acr Appropriateness Criteria®.”  | American College of Radiology, www.acr.org/Clinical-Resources/ACR-Appropriateness-Criteria



Table 1. Incidence and appearance of morphological features and signs of 
ovarian teratomas in different imaging modalities5



Case Wrap-Up

• The cause of the precocious puberty in this case was indeterminate as the patient 
was lost to follow-up.

• Transabdominal US is the preferred method of characterizing an adnexal mass as 
benign vs. malignant and appearance.

• In the case of suspicious appearing adnexal masses or symptoms concerning for 
malignancy, CT A/P with contrast or MR with and without contrast are reasonable 
choices for further work-up.

• CT A/P with contrast is preferred for ovarian mass staging. In the case of a mature 
cystic teratomas, intratumoral fat is diagnostic alongside presence of a mural 
nodule and calcifications.
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