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ABSTRACT 
The most common adrenal tumor in young children is neuroblastoma, which can be difficult to differentiate from other conditions 
such as nephroblastoma, adrenal hemorrhage, angiomyolipoma, myelolipoma, and adenoma. This article describes a case of 
teratoma, one of the rarest adrenal tumors in children. Initially, despite its large size, it demonstrated all the radiological and 
histological signs of neuroblastoma. Teratomas are germ cell tumors usually found in the gonads. Adrenal teratomas are 
extremely rare, accounting for approximately 0.13% of all adrenal tumors. Typically, adrenal teratomas are asymptomatic, as 
the retroperitoneal space is large enough to accommodate the growth of the tumor without causing symptoms. For the first 
time in domestic literature, we present a clinical case of adrenal teratoma in a 3-month-old child. The article also presents a 
detailed description of the diagnostic process and challenges that radiologists and clinicians face when encountering a common 
tumor in a very rare location for children. This report aimed to help physicians increase awareness of this rare condition and 
include adrenal teratomas in the potential differential diagnosis of adrenal neoplasms.
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Трудности лучевой диагностики зрелой тератомы 
надпочечника, имитирующей нейробластому, 
у ребёнка
Е.С. Щелканова, Г.В. Терещенко, А.С. Краснов
Национальный медицинский исследовательский центр детской гематологии, онкологии и иммунологии 
имени Дмитрия Рогачева, Москва, Россия

АННОТАЦИЯ 
Наиболее частое образование надпочечников у детей раннего возраста — это нейробластома, в дифференциальный 
ряд которой включены такие образования, как нефробластома, кровоизлияние в надпочечник, ангиомиолипома, мие-
лолипома и аденома. В данной статье описан случай одной из самых редких опухолей надпочечников у детей — те-
ратомы, которая на начальных этапах диагностики, несмотря на крупный размер, демонстрировала все рентгенологи-
ческие и гистологические признаки нейробластомы. 
Тератомы — это герминогенно-клеточные опухоли, обычно обнаруживаемые в области гонад. Тератомы надпочеч-
ников встречаются крайне редко и составляют около 0,13% всех образований надпочечников. Как правило, тератомы 
надпочечников протекают бессимптомно за счёт того, что забрюшинное пространство достаточно обширно для сво-
бодного роста образования. 
Впервые в отечественной литературе нами представлен клинический случай тератомы надпочечника у ребёнка в воз-
расте 3 месяцев. В статье также подробно описан ход диагностических исследований и те сложности, с которыми 
рентгенологи и клиницисты столкнулись, встретив распространённую в детском возрасте опухоль в очень редкой 
для неё локализации. 
Данная статья может помочь врачам повысить осведомлённость о таком редком заболевании и включить тератому 
надпочечников в потенциальный дифференциальный ряд новообразований надпочечников. 

Ключевые слова: тератома надпочечника; клинический случай; педиатрия; лучевая диагностика.

Как цитировать:
Щелканова Е.С., Терещенко Г.В., Краснов А.С. Трудности лучевой диагностики зрелой тератомы надпочечника, имитирующей нейробластому, у ре-
бёнка // Digital Diagnostics. 2024. Т. 5, № 2. С. 379–389. DOI: https://doi.org/10.17816/DD622768

https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/DD622768
https://doi.org/10.17816/DD622768


381

Article can be used under the CC BY-NC-ND 4.0 International License
© Eco-Vector, 2024

Digital DiagnosticsVol. 5 (2) 2024CASE REPORTS

收到: 27.12.2023 接受: 13.02.2024 发布日期: 28.06.2024

DOI: https://doi.org/10.17816/DD622768

一名患有模仿神经母细胞瘤的肾上腺成熟性畸胎瘤的
儿童的放射诊断难题
Ekaterina S. Shchelkanova, Galina V. Tereshchenko, Alexey S. Krasnov
Dmitry Rogachev National Medical Research Center of Pediatric Hematology, Oncology and Immunology, Moscow, Russia

摘要

神经母细胞瘤是幼儿最常见的肾上腺肿块，其鉴别系列包括肾母细胞瘤、肾上腺出血、血管肌脂肪

瘤、骨髓脂肪瘤和腺瘤。本文描述了一例最罕见的儿童肾上腺肿瘤，即畸胎瘤，尽管其体积较大，但

在诊断初期却显示出神经母细胞瘤的所有放射学和组织学特征。

畸胎瘤是生殖细胞肿瘤，通常出现在性腺区域。肾上腺畸胎瘤极为罕见，约占所有肾上腺肿块的 

0.13%。肾上腺畸胎瘤通常没有症状，这是因为腹膜后间隙足够大，肿块可以自由生长。

我们首次在俄罗斯文献中介绍了一个 3 个月大儿童肾上腺畸胎瘤的临床病例。文章还详细描述了

诊断检查的过程，以及放射科医生和临床医生在罕见部位遇到常见儿童肿瘤时所遇到的困难。

文章旨在帮助医生提高对这种罕见疾病的认识，并将肾上腺畸胎瘤纳入肾上腺肿瘤的潜在鉴别

系列。

关键词：肾上腺畸胎瘤；临床病例；儿科；放射诊断。
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INTRODUCTION
Primary adrenal tumors are a critical area of clinical 

oncology that presents diagnostic and therapeutic challenges.
Based on the fourth edition of Classification of Tumors of 

Endocrine Organs by the World Health Organization published 
in 2017, all adrenal tumors can be classified into two large 
groups [1]:
1) Tumors of the adrenal cortex;
2) Tumors of the adrenal medulla and extra-adrenal 

paraganglia.
The first group comprises tumors that originate from 

the adrenal cortex or predominantly affect it, including 
adenocarcinoma, adenoma, sex cord stromal tumors, 
adenomatoid tumors, mesenchymal and stromal tumors 
(myelolipoma and schwannoma), and hematolymphoid 
tumors.

The second group encompasses pheochromocytoma, 
paraganglioma, and neuroblastic adrenal tumors 
(neuroblastoma, ganglioneuroblastoma, and ganglioneuroma).

Currently, neuroblastoma is the most prevalent adrenal 
tumor in children and incorporates such differential diagnosis 
categories as nephroblastoma, adrenal hemorrhage, 
angiomyolipoma, myelolipoma, and adenoma [2–4].

This article details a case report of primary mature 
teratoma of the left adrenal gland in a child. The tumor 
was initially diagnosed as neuroblastoma. The article also 
provides differential diagnosis categories for this condition.

As per the literature review, approximately 20 comparable 
cases in children have been reported worldwide [3, 5, 6]. 
However, we were unable to locate relevant case reports in 
Russian literature.

DESCRIPTION OF THE CASE
Medical History

The patient has been unwell since August 2020 (age 
of 2 months), when a routine abdominal ultrasound (US) 
revealed a left kidney space-occupying mass (197 cm3). The 
patient’s previous medical history was unremarkable.

According to the medical history:
On September 21, 2020, the patient was admitted to 

the Urology Department. The tumor markers assessed as of 
September 22, 2020 were:

 • Neuron-specific enolase (NSE) elevated to 24.7 ng/mL 
(normal range: 0–16.3 ng/mL);

 • Alpha-fetoprotein (AFP) elevated to 971 ng/mL (normal 
range: 323 ± 278 ng/mL).

September 23, 2020: A contrast-enhanced abdominal 
multislice computed tomography (MSCT) revealed a 
retroperitoneal space-occupying mass on the left, measuring 
81 × 71 × 87 mm (volume: 260 cm3), with a heterogeneous 
structure incorporating areas of calcification and inclusion 
cysts; the contrast uptake was weak. The neoplasm extended 
to the renal sinus area, without discernible signs of extension 

into the renal parenchyma. The adrenal gland extended 
across the lateral contour. The renal vessels on the left 
side followed the tumor contour; the superior mesenteric 
artery was displaced to the right, while the celiac artery was 
displaced upward (Fig. 1).

September 29, 2020: No tumor cells were detected in 
myelogram findings.

The surgery, which involved laparotomy and 
retroperitoneal tumor biopsy, was conducted in early 
October. The histological examination revealed the tumor to 
be a high-grade neuroblastoma. The diagnosis was further 
corroborated by the examination of histologic specimens 
at the Dmitry Rogachev National Medical Research Center 
of Pediatric Hematology, Oncology, and Immunology. A 
cytogenetic test was not performed because of insufficient 
sample size.

Following the examination, a clinical diagnosis of 
left-sided retroperitoneal neuroblastoma extending to the 
abdominal cavity was established. Therapy was initiated in 
accordance with the NB-2004 protocol.

October 16, 2020: The patient was referred for follow-up 
magnetic resonance imaging (MRI) at their place of residence. 
The MRI revealed disease progression, with a tumor size 
increase to 104 × 77 × 118 mm (volume: 491 cm3). The 
tumor exhibited a cystic and solid structure, with areas of 
hemorrhage and signs of active contrast uptake. The adrenal 
gland was spread along the lateral contour of the tumor. The 
tumor contour was followed by the renal vessels on the left; 
the superior mesenteric artery was displaced to the right, 
and the celiac artery was displaced upward. The study did 
not incorporate contrast sequences or weighted sequences 
with fat suppression (Fig. 2).

Hospitalization
Because of the disease progression, the patient was 

admitted to the Clinical Oncology Department of the Dmitry 
Rogachev National Medical Research Center for further 
examination and determining the suitable treatment strategy.

Upon admission, the test for NSE was repeated, revealing 
elevated levels of 19.64 ng/mL (normal range: 0–16.3 ng/mL). A 
blood test for cortisol was conducted to exclude a hormone-
producing tumor, yielding a value of 17.3 µg/dL (normal 
range: 3.7–19.4 µg/dL).

October 30, 2020: A metaiodobenzylguanidine scintigraphy 
demonstrated no reliable signs of radiopharmaceutical uptake 
(Fig. 3).

November 1, 2020: A contrast-enhanced MRI was 
conducted as a follow-up to ascertain the type of the tumor. A 
series of abdominal scans revealed persistent signs of a cystic 
and solid retroperitoneal mass lesion on the left, which was 
irregularly shaped had relatively clear and smooth contours 
with areas of intratumor hemorrhage (restricted diffusion 
areas in diffusion-weighted images) and fat deposits (signal 
dropout in the spectral pre-saturation with inversion recovery 
(SPIR) mode). The total dimensions of the lesion were up to 
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Fig. 1. Initial abdominal computed tomography using intravenous contrast dated September 23, 2020, a pattern of a space-occupying 
retroperitoneal mass on the left: (a) axial plane; the arrow indicates the displacement of the superior mesenteric artery to the right; 
(b) axial plane; (c) sagittal plane; the arrow indicates the upward displacement of the celiac artery; (d) coronal plane; the arrow indicates 
the tumor extension into the renal sinus.

Fig. 2. Abdominal magnetic resonance imaging dated November 16, 2020: (a) Т1-weighted image, sagittal plane; (b) Т2-weighted image, 
sagittal plane; (c, d) Т1-weighted images, axial plane; a space-occupying mass of the left adrenal gland, with an increase in the size over 
time. Orange arrows indicate an attenuated signal from the cystic tumor component; the blue arrow indicates an enhanced signal from 
the solid tumor component.
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89 × 112 × 141 mm (volume: 731 cm3). The tumor volume 
increased by 49% in comparison to the previous investigation. 
A focal MRI contrast absorption in solid components was 
observed because of intravenous contrast enhancement. The 
tumor caused caudal displacement of the left kidney to the 
small pelvic area. The left adrenal gland was not visualized. 
The spleen was displaced forward, and the tumor margin 
was clearly visible. The celiac artery followed the medial 
contour, while the spleen vessels followed the anterior tumor 
contour. The pancreas extended across the anterior tumor 
contour and was in close proximity to the tumor. The caudal 
misplacement of the left hemidiaphragm was a result of the 
tumor’s upper margin being contiguous to it, which in turn 
reduced the volume of the left lung (Fig. 4).

The MRI revealed fat deposits (signal dropout in the SPIR 
mode) that are atypical for neuroblastoma. Hence, for the 
first time, a germ cell tumor, i.e., retroperitoneal teratoma 
(possibly, left adrenal gland teratoma) or a mesenchymal 
tumor, was suspected.

The following day, abdominal computed tomography was 
conducted, which verified calcification and fat deposits in the 
mass with the cystic and solid components, with a weak 
contrast uptake (Fig. 5).

Considering an increase in the tumor size during the initial 
chemotherapy course, tumor characteristics with signs of fat 
deposits and tumor infiltration of the renal sinus area, as 
well as the absence of cytogenetic test findings, surgery was 
recommended. This procedure included repeated laparotomy 

Fig. 3. Metaiodobenzylguanidine scintigraphy dated October 30, 
2020. There was no indication of radiopharmaceutical uptake.

Fig. 4. Contrast-enhanced abdominal magnetic resonance imaging dated November 11, 2020, coronal (a) and axial (b–e) planes: 
(a) Т2-weighted image; diminished volume of the left lung caused by the tumor pressing on the left hemidiaphragm (double orange 
arrow), displacement of the left kidney to the pelvic area (orange arrow); (b) Т2-weighted image; multiple cysts in the tumor (orange 
arrow); (c) Т1-weighted image +С; focal contrast uptake in solid components (orange arrow); (d) T2 SPIR; signal dropout because 
of fat deposits in the tumor (orange circle); (e) diffusion-weighted image; restricted diffusion areas due to intratumor hemorrhages 
(orange arrows).
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and retroperitoneal tumor resection to conduct routine 
histopathological examination and cytogenetic testing.

November 4, 2020: Laparotomy, retroperitoneal tumor 
resection, and left ureter stenting were performed as part of 
surgical treatment.

November 9, 2020: The laboratory findings revealed that 
the AFP levels returned to normal (51 ng/mL).

Histopathological findings: the morphological pattern was 
consistent with mature teratoma of the left adrenal gland. 
The tumor originated from the adrenal medulla.

Thus, the final diagnosis of ature teratoma of the left 
adrenal gland was established.

 The patient was discharged in stable condition at the 
age of 5 months to be dynamically observed by a pediatric 
oncologist at their place of residence. There were no 
indications to continue any particular therapy.

DISCUSSION
Teratomas are germ cell tumors that develop from 

totipotent cells [5]. They comprise well-differentiated or not 
fully differentiated elements of at least two germ cell layers 
(endoderm, ectoderm, and/or mesoderm).

It is hypothesized that the initial involvement of the 
retroperitoneal space is a consequence of the disruption of 
normal embryological migration of primary germ cells at 
various points between their development in the yolk sack 
and their “final destination” in the labioscrotal swellings [7]. 

There are four histological variants of teratomas: mature, 
immature, with malignant transformation, and monodermal 
[7]. Mature teratomas are well-differentiated relative to 
germ cell layers. Immature teratomas are not completely 
differentiated and are comparable to fetal or embryonic tissue 
[8]. Teratomas may contain hair, skin, teeth, nerves, adipose 
tissue, cartilages, etc. [3]. Adrenal teratomas are exceedingly 
uncommon, and teratomas that originate outside the gonads 
are exceedingly unusual. The Peking Union Medical College 
in China conducted the most extensive study of adrenal 
disorders, treating 3,901 patients between March 2009 
and February 2014. Of these, five patients (four adults and 
one child) were diagnosed with primary adrenal teratoma, 
accounting for 0.13% [9].

Adrenal teratoma patients typically do not exhibit any 
clinical symptoms of the disease since the retroperitoneal 
space is sufficiently vast to accommodate unrestricted 
tumor growth. Certain patients complain of lower back pain, 
a palpable mass in the abdomen, and upper abdominal pain [3].

In children, abdominal ultrasound is typically the 
preferred imaging method, The detection rate of masses in 
the early phases has been enhanced by the combination of 
prophylactic abdominal and retroperitoneal ultrasound one 
month after birth and antenatal ultrasound examination of 
the fetus [10]. Ultrasound enables the identification of cystic, 
solid, and other complex tumor components [11].

MSCT and MRI are essential for evaluating the size of 
tumors in the retroperitoneal space and their association 

Fig. 5. Contrast-enhanced abdominal computed tomography dated November 1, 2020: (a, b) axial plane; (c) sagittal plane; (d) coronal 
plane. Orange arrows indicate the hypodense areas (fat deposits) of the tumor, with a density of –80 HU; blue arrows indicate calcification.
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with large vessels. This enhances preoperative planning 
and increases the possibility of total tumor resection with 
a lower risk of iatrogenic injury [12]. Fat deposits, cysts, 
and calcification are considered significant predictors of a 
benign teratoma on MSCT [13]. MRI exhibits a high natural 
contrast of soft tissues; moreover, it is overly sensitive to 
small fat deposits when sequences with fat suppression 
are employed. Retroperitoneal teratomas can express 
AFP; thus, its serum levels are a reliable parameter for 
the diagnosis and evaluation of tumor recurrence [14].

This case report underscores the need to thoroughly 
examine the tumor node structure and assess the density of 
different tumor components. The retrospective examination 
of the diagnostic errors revealed that teratoma could have 
been suspected as early as the initial abdominal MSCT, 
as the presence of small hypodense inclusions (–70 HU) 
consistent with the lipid component of the tumor and 
uncharacteristic of neuroblastoma should have been 
considered (Fig. 6).

Moreover, the diagnosis of adrenal teratoma was inferred 
from the clear and smooth contours of the tumor, which 
displaced vessels without surrounding them; in contrast, 
neuroblastoma exhibits indistinct, irregular contours and 
affects vessels by infiltrating them. The presence of a cystic 
and solid component and calcification is typical for both 
tumors. The absence of radiopharmaceutical uptake during 
scintigraphy, low NSE levels, and high AFP levels are also 
suggestive of teratoma. The histopathological examination’s 
errors may be attributed to a biopsy performed at a less 
informative site and a limited sample size.

Notably, adrenal tumors, except for neuroblastomas, are 
exceedingly uncommon in children. Teratomas should be 
differentiated from other tumors that contain a fat component 
and calcification.

Fat-containing adrenal tumors include myelolipoma, 
lipoma, and myelosarcoma; microscopic fat inclusions can be 
found in adenoma, pheochromocytoma, and adrenocortical 
carcinoma.

Myelolipoma is typically detected at the age of 50–
70 years, more commonly in the right adrenal gland [15]. 
Large adipose deposits are depicted on MSCT, with cloudy or 
mottled tissue areas that have a higher density of 20–30 HU 
(myeloid elements). In rare cases, small, calcified inclusion 
may be observed.

Adrenal lipoma is an extremely rare condition 
that primarily impacts the right adrenal gland, with 
a median diagnosis age of 54 years. Unlike teratoma, 
it is a hypodense mass that exclusively contains a fat 
component [16].

Despite the rarity of liposarcoma in children, it should 
not be disregarded during the differential diagnosis. It is 
characterized by indistinct, irregular contours and invasion 
into the surrounding tissues and vessels. Metastases are 
frequently observed [17].

The most prevalent adrenal neoplasms with calcified 
components are metastatic lesions (in our case, this was a 
primary tumor, and no other neoplasms were identified) and 
tuberculosis involvement (in the present case, the patient 
was not exposed to infectious diseases, and there were no 
signs of tuberculosis) [3].

CONCLUSION
Primary adrenal teratoma is extremely rare; however, 

it exhibits distinct radiographic signs that, in certain 
cases, may be remarkably comparable to those of other 
common pediatric tumors at this site. In our case, the 
radiologist could have suspected this disease as early as 
at the initial phases of the diagnostic search. Misdiagnosis 
was the consequence of a lack of awareness regarding 
an uncommon tumor site, inaccurate interpretation of 
histopathological examination findings, and a lack of 
attention to detail during the assessment of the tumor node 
structure. To enhance the quality of diagnostic radiology, 
it is imperative to discuss rare clinical cases and analyze 
the mistakes.

Fig. 6. Initial contrast-enhanced abdominal computed tomography dated September 23, 2020, axial plane. Arrows indicate small hypodense 
areas of the tumor, with a density of −70 HU.
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