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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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TpyaHOCTH Ny4eBOW AUArHOCTUKM 3pesiod TepaToMbl
HapNo4YeYHUKa, UMUTUpYIOLLEH HeiipobnacToMy,
y pe6éHka

E.C. WenkaHosa, I'.B. Tepewuenko, A.C. KpacHos

HaumoHanbHbIA MeaNLMHCKMIA CCNeL0BaTeNIbCKUI LIEHTP AETCKON reMaToNorii, OHKONOrM U UMMYHOJOM MU
umenmn [IMutpus Porauesa, Mocksa, Poccust

AHHOTALIMA

Haubonee yactoe 0bpa3oBaHMe HagnO4YEHHUKOB Y AETEN paHHEro Bo3pacta — 3T0 HelpobnacToMa, B AnddepeHLmManbHbIN
PSA KOTOPOW BKITIOYEHDI Takue 0bpa3oBaHms, Kak HedpobnacToMa, KpOBOU3NIUAHKUE B HAAMOYEYHMK, aHTUOMUONUMOMA, MUe-
nonunoma u afieHoMa. B naHHou cTaTbe onucaH cnyyal 0fHOM U3 CaMblX PeKUX OMyXosiel HaANOYeYHUKOB Y AeTen — Te-
paToMbl, KOTOpas Ha HauasbHbIX 3Tanax AMarHoCTUKK, HECMOTPSA Ha KPYNMHbIW pa3Mep, LEMOHCTPUPOBaNa BCe PEHTTEHOMOMM-
YECKWe W MUCTONOrMYecKUe NpPU3HaKKU HeWpobnacToMbl.

TepaToMbl — 3T0 repMUHOrEHHO-KNIETOYHbIE ONYX0/W, 0BbINHO 0BHapyKMBaeMble B 0651acTM roHaf. TepaToMbl Hagnouyey-
HWKOB BCTPeYaloTCs KpaHe pefko u coctasnsioT okoso 0,13% Bcex obpa3oBaHui HapnoyeyHukoB. Kak npaBuio, TepaToMbl
HaANoYeYHMKOB MPOTEKAKT HECCMMNTOMHO 3a CYET TOro, YTO 3abpIOLLIMHHOE NPOCTPAHCTBO LOCTAaTOMHO 0BLWMPHO ANs CBO-
boaHoro pocTa 06pa3oBaHms.

BrepBble B 0TeYeCTBEHHOI NMTEpaType HaMM NPEeLCTaB/IEH KITMHUYECKUA Cy4aii TepaToMbl HAaNOYeYHUKa y pebEHKa B BO3-
pacTe 3 MecsiueB. B cTatbe Takke nofpobHO ONUCAH X0, AWMArHOCTUYECKUX UCCNEAO0BaHUA U Te COMHOCTHM, C KOTOpbIMM
PEHTFEHOMOMM U KJIMHULMCTBI CTOJIKHYNIMCb, BCTPETMB PacnpoCTpaHEHHYI0 B LETCKOM BO3pacTe ONyXojib B OYEHb PeLKOM
ANS HeE NIoKanu3aumm.

[laHHas cTaTbsl MOXET NOMOYb BpayaM MOBbICUTb OCBEJOMJIEHHOCTb O TaKOM pefKoM 3aboneBaHWM W BKIOUMTbL TepaToMy
HaANoYeYHMKOB B NOTEHLMaNbHbIA auddepeHUmManbHbii pas HoBoobpa3oBaHMiA HaANOYeYHUKOB.

KnioueBble cnoBa: TepaTtoMa Haano4yevyHnKa; KJIMHUYECKUM CJ'Iy’-IBVI; neguatpua; ny4yesad oUarHOCTUKa.
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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 [11:
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 cm®). 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 x 71 x 87 mm (volume: 260 cm®), 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
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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 x 77 x 118 mm (volume: 491 cm®). 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 pg/dL (normal
range: 3.7-19.4 yug/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) T1-weighted image, sagittal plane; (b) T2-weighted image,
sagittal plane; (c, d) T1-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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Fig. 3. Metaiodobenzylguanidine scintigraphy dated October 30,
2020. There was no indication of radiopharmaceutical uptake.
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89 x 112 x 141 mm (volume: 731 cm?). 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. 4. Contrast-enhanced abdominal magnetic resonance imaging dated November 11, 2020, coronal (a) and axial (b—e) planes:
(a) T2-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) T2-weighted image; multiple cysts in the tumor (orange
arrow); (c) T1-weighted image +C; 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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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.

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].

DOI: https://doiorg/10.17816/DDé622768

There are four histological variants of teratomas: mature,
immature, with malignant transformation, and monodermal
[7]1. 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
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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.

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.

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

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.
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