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Introduction

Teratomas are unusual tumors derived from more than 
one germ layer and often they arise from all three germ 
layers (1). Teratomas are rare neoplasms with an incidence 
rate of 0.9 per 100,000 people (2). Teratomas that occur in 
infancy and early childhood are usually extragonadal, while 
in adults they commonly occur in the gonads (3,4). Among 
retroperitoneal teratomas, primary adrenal teratomas are 
extremely rare in adults. Because of their low incidence, 
our understanding of adrenal teratomas is still limited. 
Here, we report a case involving a mature teratoma in the 
right adrenal gland of an adult female. We present the 
following case in accordance with the CARE reporting 
checklist (available at https://tcr.amegroups.com/article/
view/10.21037/tcr-21-2913/rc).

Case presentation

In this case, a mass was detected by computed tomography 
(CT) in the right adrenal gland of a 59-year-old female for 
6 months without apparent discomfort. The patient did 
not have previous medical history. On examination, the 
patient’s blood pressure and adrenal function were found 
to be within the normal range. The patient did not exhibit 
adrenal dysfunction and had no family history of adrenal 
dysfunction. An abdominal enhanced CT scan revealed a 
heterogeneous mass measuring 6 cm by 5 cm in the right 
adrenal gland with a small cystic area, fat, and calcification 
(Figure 1). The patient’s initial diagnosis was adrenal 
myelolipoma. According to the Campbell-Walsh Urology (5), a 
relationship does exist between the size of an adrenal lesion 
and its malignant potential with larger masses more likely 
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to exhibit adverse clinical and pathologic features. Masses 
less than 4 cm are considered to possess low malignant 
potential (2% are adrenal carcinomas). Masses that exceed 
6 cm should be considered higher malignant potential 
(25% are adrenal carcinomas). In the intermediate size 
between 4 and 6 cm, the rate of malignancy is estimated to 
be 6%. Therefore, it is recommended that the tumor size 
greater than or equal to 6 cm is one of the indications for 
adrenalectomy. The size of this case is 6 cm, and the tumor 
has calcification on CT, which meets the surgical standard. 
The patient underwent laparoscopic right adrenalectomy 
and the tumor was found to have adhered to the liver and 
inferior vena cava. The mass had a cystic cavity of about 
4.5 cm in diameter and was mainly composed of adipose 
tissue and hair (Figure 2A). It was pathologically diagnosed 
as mature teratoma of the adrenal gland (Figure 2B) and the 
patient recovered well without any complications.

All procedures performed in this study were in 

accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal.

Discussion

Teratomas are neoplasms made of tissues from more than 
one germ layer. Although in adults they predominantly 
occur in the gonads, about 15% of teratomas occur in 
extragonadal sites (6). Extragonadal teratomas often occur 
in midline structures, such as the anterior mediastinum, 
retroperitoneum, sacrococcygeal region, pineal gland, and 
the suprasellar region (1). Primary extragonadal teratomas 
in retroperitoneal locations are very rare and account for 
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Figure 1 CT features of the mass in the right adrenal gland. CT scanning revealed a heterogeneous mass measuring 6 cm by 5 cm with a 
small cystic area, fat, and calcification. No obvious contrast enhancement was located in the right adrenal gland. CT, computed tomography.
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only 4% of primary teratomas (2,3,7). It should be noted 
that unlike other adrenal tumors, so far, no patient has 
presented with bilateral adrenal teratomas. Highlighting the 
rarity of adrenal gland teratomas, only 39 cases have been 
reported in the past 30 years (8). Here, we report a case of 
a primary mature teratoma in the right adrenal gland of a 
59-year-old female.

Zhong et al. reported that although adult adrenal 
teratomas occur over a wide age range, their incidence 
is highest in the third decade of life and they seem to be 
more common in women than in men (8). Asians have an 
increased risk of germ cell tumors, which may be associated 
with birthplace, genetic susceptibility and environmental 
exposure (9,10).

Most of the patients had solitary nonfunctioning adrenal 
masses. Clinically, the manifestation of adrenal teratomas is 
similar to that of other adrenal tumors without endocrine 
function. Sometimes adrenal teratomas are accompanied 
by nonobvious symptoms like abdominal distension, 
upper abdominal pain, or intestinal obstruction caused by 
compression (11). Imaging examination plays an important 
role in teratoma diagnosis and CT/magnetic resonance 
imaging (MRI) scanning can effectively distinguish adipose 
tissue from calcified masses. However, CT scans detect 
teratomas at an accuracy of only 64.3% and due to various 
image features, teratomas are easily confused with benign 
tumors like myelolipoma, adenoma, hamartoma, or even 
with malignant tumors (12). Because of the heterogeneity 
of fat content and density, differential diagnosis among 
adrenal myelolipoma, angiomyolipoma, liposarcoma, 
pheochromocytoma or malignant tumors is usually 
considered. Other differential diagnoses of retroperitoneal 

teratomas include ovarian tumors, renal cysts, adrenal 
tumors, Wilm’s tumor, sarcomas, retroperitoneal fibromas, 
cystic neuroblastoma, congenital mesoblastic nephroma, 
hemangiomas, xanthogranuloma, enlarged lymph nodes, 
and perirenal masses (12). CT scan makes it easy to mix 
up with some benign, even malignant tumors sometimes. 
Pathology is the gold standard. We think that it is 
inappropriate to classify this lesion as benign until proven 
by surgery and pathology.

Obtaining the main features of teratoma, such as cystic 
or solid cystic tumor containing calcification and fat and 
combining them with clinical features, imaging features, and 
endocrine examination is necessary for effective teratoma 
diagnosis and treatment. Most mature retroperitoneal 
teratomas are benign. For a retroperitoneal tumor, the 
possibility of germ cell tumor and tumor markers should 
be considered before surgery (13). The incidence of 
malignancy in retroperitoneal tumors in adults is 25.8%, 
which is significantly higher than in children (6.8%) (1,14). 
However, only few of the reported cases are malignant 
teratomas (15).

Surgical resection is the preferred strategy for the 
diagnosis and treatment of mature teratoma (1,16). 
Although open surgery was once the standard choice 
for resecting adrenal tumors, laparoscopic surgery has 
developed into the gold standard for the resection of benign 
adrenal masses. Open and laparoscopic surgical techniques 
do not differ significantly with regard to complications 
and cancer prognosis. Compared with open surgery, 
laparoscopic surgery can significantly reduce the incidence 
rate of complication, minimize pain, shorten hospital stay, 
and reduce overall recovery time.
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Figure 2 Macroscopic and microscopic picture of the tumor. (A) Tumor specimen. Calcification, hair, and lipid can be seen in the teratoma; (B) 
pathological examination (H&E staining, ×200). H&E, hematoxylin and eosin.
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In this case report, we successfully performed laparoscopic 
adrenalectomy. The prognosis for retroperitoneal teratoma 
usually good after complete resection, but close follow-
up is recommended because of the risk of malignant 
transformation.
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