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Abstract

Aim — to reveal the clinical, morphological and hormonal characteristics
of patients operated on for isolated adrenal myelolipoma and myxoid
adenomas with adrenal myelolipoma.

Material and methods. The study was based on the results of
examination of patients operated on for adrenal myelolipoma in the
period from 2000 to 2015. During the study, the hormonal activity in
patients with isolated and myxoid adrenal myelolipomas was analyzed.
A pathomorphological and immunohistochemical study of the removed
formations of the adrenal gland was performed. The article presents rare
clinical observations of patients undergoing treatment in the clinic of
E.E. Eichwald, North-Western State Medical University named after
I.I. Mechnikov, with accidentally detected neoplasms, which were a
combination of adenoma and myelolipoma of the adrenal gland.
Results. The occurrence of isolated myelolipomas and myxoid
adenomas with myelolipoma among incidentalomas was 6.3% and 4.9%,
respectively. The average age of patients with adrenal myelolipoma is 54.5
years. The ratio of women to men was 2:1. According to our data, four
types of hormonal activity have been identified among myxoid formations
ofthe adrenal gland. Type 1 is associated with Cushing's syndrome, type 2
is associated with Conn's syndrome, type 3 is associated with autonomic
cortisol secretion, type 4 has no hormonal activity. Based on the results
obtained by high-performance liquid chromatography (HPLC), 11pB-
hydroxylase deficiency was noted, and according to the study of the urine
steroid profile by gas chromatography-mass spectrometry (GCMS),
the signs of type 2 11B-hydroxysteroid dehydrogenase deficiency and
an increase in Sa.-reductase activity in patients with isolated adrenal
myelolipoma were obtained.

Conclusion. The combination of adenoma with myelolipoma, as
well as of adenoma, myelolipoma and cavernous hemangioma is a rare

pathology, the diagnosis of which is based on the pathomorphological
examination of the removed tumor. Myelolipoma as a part of adrenal
adenoma is an incidentaloma, which can be of different sizes and is
accompanied by hormonal dysfunction of the cells of the adrenal
cortex. An uncertain intrascopic phenotype and hormonal activity
of myxoid formations are the decisive factors in favor of surgical
intervention.
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MukcoupgHasn KOpPpTUKaJibHasdd ageHoMa
N n3oninposaHHada Mmuenosimnoma Hagno4vye4vyHukKa

A.A. INlucnupiH, B.M. 3emnsHon, J1.U. BennkaHoBa,
WN.A. bexTepesa, 3.P. ladurynnmHa

®re0Y BO «CeBepo-3anagHbii rocy0apCTBEHHbIN MEANLMHCKNA YHUBEPCUTET
nvenn N.N. MevHmnkoBa» MunHsgpasa Poccum (CaHkT-IeTepbypr, Poccus)

AHHOTaUus

Llenb — npoBecTH KIIMHUKO-MOPGOIOTMYECKHI M TOPMOHATbHBIN
aHaJIu3 ONePUPOBAHHBIX OOJBHBIX C U30JIMPOBAHHBIMUA MHUEIOJIM -
MoMaMy U MUKCOMIHBIMU aJ€HOMaMU C MUEJIOJUIIOMOI HaAMO-
YeyHHUKa.

Matepuan n metofbl. B ocHOBY paGoOTHI JIETITH MTOJTyYeHHBIE Pe3yITb-
TaThl 06cncz[013am/m OIICPpUPOBAHHBIX OOJIBHBIX C MUEJIOJIUITIOMaMU
HaamnoyeyHuka 3a nepuox ¢ 2000 mo 2015 . Bbut npoBeneH aHaIu3

TOPMOHAJILHOW aKTUBHOCTH M30JIMPOBAHHBIX U MUKCOUIHBIX MU-
€JI0JIUIIOM HalMoyeyHrKa. BoimoaHeHo matomopdoiornyeckoe u
MMMYHOTUCTOXUMUYECKOE UCCIIeJOBAHME YIATeHHbIX 00pa30BaHUi
HajarnoyeyHuka. B pabore npencrasieHsl pefKue KIMHUYECKUe Ha-
OutoIeHUS OOJIbHBIX, TPOXOAUBIIMX JIEYEHHUE B KIIMHUKE D.3. Diix-
Basibaa C3IMY um. .M. MeuHuKoBa cO ClydyaiiHO BbISIBIEHHBIMU
00pa3oBaHUsIMU, TIPEACTaBIEHHBIMU KOMOMHALMEN aleHOMBI U
MUEJIONUTIOMBI HAJIOYeYHUKA.
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Pe3ynbraTtbl. YacToTa BCTpe4aeMOCTH U30JMPOBAHHBIX MUEIO-
JIUTIOM U MUKCOMIHBIX aIeHOM C MUEJIOJIUIIOMOM cpeay NHLUUACH-
TanoM coctaBuia 6,3% u 4,9% cooTBeTcTBeHHO. CpenqHUI BO3pacT
GOJIBHBIX C MUEJIOJIUITOMOI HaamoYeyHnka paseH 54,5 roga. Coor-
HOIIEHUE MEXAY XeHIIMHAMU U MyXX4YMuHaMu coctaBuio 2:1. Ha
OCHOBaHUMU TMOJYYEHHBIX JAHHBIX BBISIBIEHO YEThIPE TUIIA TOPMO-
HaJIbHOM aKTUBHOCTU MUKCOMIHBIX OOpa30BaHUii HallOYEUHUKA.
1 TiIm accouMupoBaH ¢ cuHapoMoM KyiimHra, 2 TUIT — ¢ CHHAPOMOM
KonHna, 3 Tun — ¢ aBTOHOMHOI cekpeLueit KopTusona, 4 Tum — 6e3
TOPMOHAJIbHOM aKTUBHOCTU. Ha ocHOBaHMU Pe3y/bTaTOB, MOMYYeH-
HBIX METOJIOM BBICOKO3((EKTUBHOIM XMUAKOCTHOI XpomaTorpaduu
(BOXKX), ormeuena 11B-ruapokcuia3Hasi HEAOCTaTOUHOCTb, a MO
JAaHHBIM UCCJIENOBAaHUS CTEPOUIHOrO MPO(UIIsSi MOYU METOIOM Tra3o-
BOIi xpoMmato-macc-crekTpomeTpun (IXMC) nmosyyeHbl NpU3HaKU
HeJgocTaTouHOCTH | 1B-TuapoKcrucTeponaaeruaporeHassl 2 Tuna u
TOBBIILIEHUS AKTUBHOCTU S0.-PeayKTa3bl y OOTbHBIX C U30JIMPOBAHHOM
MUEJIONUIIOMO HaATIOYeYHUKA.

3aknouyeHune. Accounaium aJieHOMbI C MUEJIOJTUIIOMOIA, a TAaKXKe
a7eHOMBbI, MUEJIOJTUIIOMBI U KaBEPHO3HOM TeMaHTUOMBI SIBJISIIOTCS
PeAKOoii MaToa0Tueil, TMarHoCTUKa KOTOPOi OCHOBaHA Ha MaTOMOp-
¢onornueckoM rccie0BaHUM yAaIeHHOM ommyxoinu. MueionunoMa B
cocTaBe aleHOMbI HaATIOYEYHUKA SIBJISIETCSI MHLMAEHTaIOMOM, KOTO-
pasi MOXeT ObITh Pa3HOTO pa3Mepa U COMPOBOXKAATHCSI TOPMOHATBHOM
nuchyHKIMEeH KIeTOK KOPKOBOTO ¢jiosl HaanoyeuyHuka. Heonpene-
JICHHBII MHTPACKOMMYECKUi1 (eHOTUI U TOPMOHAIbHAsI aKTUBHOCTD
MMKCOUIHBIX 00pa30BaHU SIBSIOTCS pelualoliuMK ¢hakTopaMmu B
M0JIb3Y XMPYPIrUYECKOTO BMEIIATEIbCTBA.

KniouyeBble cnoBa: MuenoaunoMa HaalmoyeyHnKa, MUKCOMIHAs
OITyXO0JIb HaJIIOYeYHHUKa, alecHOMa HaANOYeYHHUKa, SHIOBUICOXU-
pypruyeckas agpeHaJoKTOMMUS.
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m INTRODUCTION
drenal myelolipoma is a benign tumor consisting
f mature adipose and myeloid tissues. The
incidence of myelolipomas among adrenal gland
incidentalomas is 6—16% [1]. Myelolipoma is
believed to be a hormonally inactive tumor and can
be excluded from mandatory hormonal screening.
However, approximately 18.3% of myelolipomas
are associated with hormonal dysfunction, requiring
extensive hormonal examinations [2, 3]. Most
tumors are diagnosed accidentally during routine
ultrasonographic or tomographic examinations. Based
on the results of the endoscopic diagnosis, adrenal
myelolipoma can be an isolated myelolipoma, or a
myelolipoma with hemorrhage, or myelolipomatous
foci in the adrenal tissue [4]. One of the poorly
understood pathologies of the adrenal gland are
myxoid tumors. A myxoid tumor is most often
an accidental finding in the pathomorphological
examination of the removed adrenal gland. The
coexistence of a myelolipoma within an adenoma
of the cortical layer of the same adrenal gland is
seen rarely [5, 6]. According to the literature, this
symbiosis is most often combined with the hormonal
activity of the tumor, accompanied by Cushing’s
syndrome or Conn’s syndrome [5, 7]. The presence of
a myelolipoma in a non-functional adrenal adenoma
is an orphan disease [8].

Analysis of patients who underwent surgery for
adrenal myelolipoma should help in resolving the issues
regarding the diagnostic approach and the further
treatment approach for this category of patients.

www.innoscience.ru

m AIM

The study aimed to conduct the clinical,
morphological, and hormonal analysis of patients who
underwent surgery for adrenal myelolipomas.

m MATERIAL AND METHODS

Over a 16-year period in the E.E. Eichwald clinic of
Mechnikov North Western State Medical University,
285 patients with various formations of the adrenal
gland were operated. All patients underwent a lateral
transperitoneal endoscopic adrenalectomy. Among
143 patients who underwent surgery for formations
detected accidentally, 16 (11.2%) patients (11
women and 5 men) had myelolipoma. All patients
underwent a comprehensive examination, including
a contrast-enhanced computed tomography (CT)
scan and an ultrasound examination of the abdominal
organs. The hormonal study was conducted using
the immunoassay method with the determination of
the circadian rhythm of the secretion of cortisol and
adrenocorticotropic hormone (ACTH), aldosterone
and renin in the blood serum, free cortisol in saliva
at 23 o’clock, metanephrine and normetanephrine
in blood plasma, as well as the suppressive test with
1 mg dexamethasone (SDT). Additionally, using
the high-performance liquid chromatography
(HPLC) method, the precursors of aldosterone and
cortisol in the blood serum, urinary excretion of free
cortisol (UFF), free cortisone (UFE), and 18-OH-
corticosterone (U18-OHB) were determined, which
enabled to establish the hormonal activity of the
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Hormonal indices

Mixed tumor

(aden. + myelolipoma)

Itsenko-Cushing
syndrome
n =2 (M/F)

Mixed tumor (aden. +
myelolipoma)
Conn syndrome
n=1(M)

HayKa W MHHOBauumm B MeguuyuHe

Mixed tumor (aden. +
myelolipoma).
(aden. + myelolipoma +
hemangioma)
with autonomous production

T.5(4)/2020

Mixed tumor
(aden. + myelolipoma +
hemangioma)
without hormonal
activity n=1 (F)

of cortisol n = 3 (F)

Cortisol (9 o’clock). nmol/I 525/217 321 266/527/360 438
Cortisol (21 o’clock). nmol/l 527/231 182 206/284/215 201
ACTH (9 o’clock). pg/ml <5/<5 11 <5 8
ACTH (21 o’clock). pg/ml <5/<5 26 <5 15,1
Aldosterone. pg/ml 24,1/54,2 208 87,5/81/39,9 44,8
Aldosterone after saline sample tests. pg/ml - 153 (B Hopme<100) - -
Renin. pg/ml 0,5/2,5 1,2 9,2/4,5/4,6 15
Aldosterone-renin ratio 48,2/21,68 173,3 9,51/18/8,7 2,98
Metanephrine.pg/ml (0—-90) 9,8/60,1 18,2 32/40,6/12,8 26,7
Normetanephrine.pg/ml (0-180) 14,3/44,2 73,4 24/62,3/18,9 35,5
Cortisol after SDT with 1 mg. nmol/l (<55) 670,0/283,2 32 207/109/145 40
Cortisol after SDT with 2 mg. nmol/l (<55) 651,0/323,0 (<55) - 77,5/-— -
Cortisol after SDT with 8 mg. nmol/l (< 55) 420,0/367,0 - 185/—/— -
Free saliva cortisol at 23 o’clock. nmol/l 64,4/20,8 6,4 15/13/14 9

Ta6smya 1. CogepxaHue yposHeli ropMOHOB B /1a3Me KPoBU y
60/TbHBIX CO CMELLIaHHOV Oy XOsibio HaAMoYeYHVKa No AaHHBIM
UMMYHOXEMUTIIOMUHECLIEHTHOrO aHanmaa

Table 1. The hormonal levels in blood plasma in patients with myxoid
adrenal tumor according to immunochemiluminescence data

tumors. In order to search for adrenal malignancy
markers and defects in adrenal steroidogenesis, the
analysis of the urine steroid profile (USP) by gas
chromatography-mass spectrometry (GCMS) was
used. The removed adrenal gland with a tumor was
subjected to post-mortem examination.

Immunohistochemical study was performed on
paraffin sections. The antibodies used were CD31 and
podoplanin (D-2-40). The results were evaluated using
an OLYMPUS BX-46 light-optical microscope.

Statistical data processing was performed using
the STATISTICA for WINDOWS software system
(version 10).

m RESULTS

The mean age of the patients was 54.5 * 6.1 years.
Isolated myelolipoma was diagnosed in 9 (6.3%) of
the patients, and in 7 (4.9%) cases, a combination
of myelolipoma with other tumors of the adrenal
gland was diagnosed. In five cases, a myxoid tumor
(myelolipoma in an adenoma) was diagnosed, and in
two cases, a combined tumor consisting of a cortical
adenoma, myelolipoma, and cavernous hemangioma
was diagnosed. The tumor was located in the right
adrenal gland in 9 (56.3%) cases, and in the left adrenal
gland in 7 (43.7%) cases. In 12 patients, arterial
hypertension was noted; 11 patients were overweight
and had an impaired glucose tolerance, and 8 patients
had diabetes mellitus. Four patients with isolated
adrenal myelolipoma had lumbar and abdominal
pains, which was the reason for the examination.
Based on the results obtained, the average size of
single myelolipomas according to CT data was 8.6
* 2.5 cm. The largest tumor, consisting of myeloid
cells, was 13.1 cm. The endoscopic characteristics
of the isolated myelolipomas corresponded to the
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adipose tissue (densitometric density, 62.9 + 17.3
HU units). In all cases, the tumor was heterogeneous.
The density of myxoid formations was 21.5 = 5.2 HU
units, and the size was 4.9 £ 0.6 cm. The dimensions
of the myelolipomatous formations diagnosed in the
adrenal adenoma ranged from 3 to 8§ mm. Hormonal
dysfunction was diagnosed in 6 out of 7 patients with
a mixed tumor (Table 1).

Autonomic cortisol secretion was the most frequent
indicator of hormonal activity in the identified mixed
adrenal tumor. In one case, such a combination was
diagnosed in a patient with bilateral macronodular
hyperplasia. In another case, a mixed tumor (cortical
adenoma, myelolipoma, and cavernous hemangioma)
of the right adrenal gland with autonomic cortisol
secretion was diagnosed. This tumor required a
differential diagnosis with an adrenocortical cancer of
the adrenal gland. The size, inhomogeneity, density,
heterogeneity of the lesion with areas of reduced
density, and the presence of peripheral enhancement
were indicative of malignancy. At the same time,
according to the USP results by the GCMS method,
no data suggestive of the malignant potential were
revealed. During hormonal screening, an autonomous
secretion was diagnosed. Due to the indeterminate
endoscopic phenotype and hormonal dysfunction,
the patient was operated on a scheduled basis.

The combination of focal changes, represented
by adipose tissue fragments with erythroid and
granulocytic islets in solitary aldosterone-secreting
adenoma and corticosteroma, was diagnosed in only
three cases.

The hormone levels obtained by the immunoassay
method in patients with isolated myelolipomas did
not differ from those of healthy patients (p > 0.05)
(Table 2). The cortisol level after SDT with 1 mg was
34.8 + 6.1 nmol/L.

Concurrently, according to HPLC data, the level of
11-deoxycorticosterone in the blood serum increased
in comparison with the indicators of hormone-
inactive adenoma patients, which may be associated

www.innoscience.ru
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Patients with isolated Healthy patients
myelolipomas (n = 9) (n=15)

ACTH at 9 o’clock, pg/ml 14,6 (13,2-18,6) 28,1 (21,2-39,3)

Cortisol at 9 o’clock,

nmol 304 (284-375) 357 (321-426)
Goreollai2ilotciock 109 (86-172) 129 (101-203)
g:rsee‘ cortisol in saliva at 8,1 (6,4-12,4) 6,5 (4,2-9,3)
o’clock, nmol/l
Aldosterone, pg/ml 45 (35-60) 71 (45-95)
Renin, pg/ml 5,3 (2,7-41,7) 10,2 (7,1-16,2)
Aldosterone-renin ratio 5,7 (2,0-23,1) 4,4 (3,3-12,6)
Metanephrine, pg/ml 13,8 (10,5-25,2) 21,5 (15,2-48,3)
Normetanephrine, pg/ml 28,3 (15,5-45,4) 47,3 (26,2-65,2)

Ta6bnuya 2. Noka3aTesin ropMoHasIbHOro ghoHa y naymeHToB

C OANHOYHBIMM MUESIONINIOMAaMM, MOJTyHEeHHbIE METO[OM
MMMYHOaHanm3a

Table 2. The hormone levels in patients with single myelolipomas
obtained by immunoassay

with a deficiency of 11-B-hydroxylase in patients with
solitary myelolipomas (Figure 1). According to GCMS
data, an increase in the (THF + allo-THF)/THE and
THB/THA ratios in comparison with the control
group may indicate a type 2 11-B-hydroxysteroid
dehydrogenase deficiency, and an increase in the
urinary excretion of 11-hydroxyandrosterone and the
ratio of this androgen to 11-hydroxyethiocholanolone
may be associated with an increase in Sa-reductase
activity (Figure 2).

In all cases, transperitoneal endovideosurgical
adrenalectomy was performed. The duration of the
surgery was 100 = 24.1 min for the removal of solitary
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25 - p=0,02

2.0 1

1.5

Hr/Mn

0.5

0.0 T
11-0€30KCUKOPTUKOCTE POH

[J ropMoHansHo HeaKTUBHbIE aaeHOMbI
EE Muenonunomsl

Hr/Mn

11-A€30KCUKOPTUKOCTEPOH
Muenonunoms!
[opMOHarbHO-HeaKTVBHbIE aAeHOMbI

ng/ml
11-deoxycorticosterone
Myelolipomas
Hormone-inactive adenomas

PucyHok 1. YpoBeHb 11-4630KCUKOPTUKOCTEPOHA B CbIBOPOTKE
KpoBu y 60JIbHBIX C MUEJIONNIMOMOW 110 AaHHbIM BOXKX.

Figure 1. The level of 11-deoxycorticosterone in blood serum

of patients with myelolipoma according to HPLC data.

myelolipomas, and 90.5 & 16.1 min for mixed tumors.
Intraoperative blood loss was 22.1 = 4.9 ml and 19.2
+ 8.6 ml, respectively. No Intra- and postoperative
complications were recorded. During the follow-
up period (1—12 years), there were no long-term
complications or local recurrence.

m DISCUSSION

Adrenal gland myelolipoma is a benign and
hormonally inactive tumor consisting of mature
adipose and hematopoietic tissues.

p=0,04 & ] p=0,03
1200 - —_— p=0,04
6 -
1000 1
> 800 A1 4 4
z —_—
N
© 600 1 p=0,04
X
= o -
400 A B ——
200 A1 0 | | I I | | | |
T T T
0 THB/THA  (THF+allo-THF)/THE 11-OH-An/11-OH-Et
T
11-OH-An [J Mpynna koHtpons X Muenonunomsi
MKr/24 4 yg/24 h
pynna koHTpons Control group
Muenonunombl Myelolipomas

PucyHok 2. Okckpeuus ¢ moyvoit 11-rugpokenaHgpoctepoHa (11-OH-An — 5o-meTabonuta aHapoCTEHANOHA) 1 MPU3HAKN CHUXXEHWS
aktnsHoct 11B-HC/H 2 tvna (cootHowweHne THB (TeTparvgpokopTtukocTepora)/ THA (tetparuapo-11-4ernapokopTMkocTepoHa;
THF (tetparugpokoptusosn)+alloTHF/THE (TeTparvgpokopTn3oH) n yBenmyeHns akTuBHoctn So-pegykrassi (11-OH-An
(11-rugpokeunarnppoctepoH) / 11-OH-Et (11-rugpoKcnaTnoxonaHonoH) y 6071bHbIX C MUETOMIMOMOW 110 AaHHbIM ra3oBov

XPOMaTo-Macc-CrieKTpoMeTpuun.

Figure 2. Urinary excretion of 11-hydroxyandrosterone (11-OH — An-5a-Androstenedione metabolite) and signs of decreased activity of
11B-HSD type 2 (ratio THB (tetrahydrocorticosterone) / TNA (tetrahydro-11-dehydrocorticosterone; THF (tetrahydrocortisol)+alloTHF/THE
(tetrahydrocortisone) and increase in 5o-reductase activity (11-OH-An (11-hydroxyandrosterone) / 11-OH-Et (11-hydroxyethiocholanolone)
in patients with myelolipoma according to gas chromatography-mass spectrometry.

www.innoscience.ru
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Currently, there are a number of theories that seek to
explain the cause of this tumor. The theories include the
cellular activity of hematopoietic cells remaining in the
adrenal gland from the embryonic period, the transfer
of emboli from the bone marrow to the adrenal tissue,
and metaplasia of the adrenal reticuloendothelial cells
into adipose and hematopoietic cells in response to
stimuli such as stress, infection, or tissue necrosis [5].
In our cases, eight patients had anamnestic aspects
(stroke, closed craniocerebral trauma, chest injury,
comminuted fracture of the right humerus, detachment
of the meniscus of the left lower extremity, and history
of multiple surgeries), which, according to one of the
theories, could be a trigger of this disease [9]. In two
cases, a combination with kidney angiomyelolipoma
was noted. Concurrently, three patients did not have
a single disease that could serve as a trigger for this
process.

There is another opinion concerning the nature
of myelolipoma. This is a theory of hormonal
imbalance based on experimental studies by the
combined administration of an extract of the anterior
pituitary gland into the adrenal tissue of gray mice,
which subsequently triggered the myelolipomatous
transformation of adrenal cortex cells [2, 10]. Asarule,
such asymptomatic tumors are diagnosed accidentally.
However, in 10% of cases, they are associated
with hormonal dysfunction and are combined
with Cushing’s syndrome, Conn’s syndrome, and
congenital adrenal hypoplasia with 21-hydroxylase
deficiency [11]. In our cases, hormonal activity was
diagnosed in 6 out of 7 patients with myxoid tumor
(autonomous production of cortisol in three patients,
corticosteroma in two patients, and aldosterone-
secreting adenoma in one patient). In patients with
isolated myelolipoma, according to the HPLC results,
hormonal dysfunction associated with an increase in
the level of 11-deoxycorticosterone was noted, and
according to GCMS, signs of decreased activity of
type 2 11-B-hydroxysteroid dehydrogenase (11p-HSD)
and an increase in the activity of Sa-reductase were
revealed. In the material presented, the incidence of
myxoid formations by gender was (F/M = 4/3), and
that of isolated myelolipoma tumor was (F/M = 6/3).
The ratio of the lesion side of the mixed formations
was 3 on the right and 4 on the left, and that of solitary
myelolipomas was 6 on the right and 3 on the left.

Due to the asymptomatic course, the diagnosis
and indications for surgery are based on the CT data
obtained. Myelolipoma is a hypodense (from —30 to
-90 HU), heterogeneous tumor with clearly distinct
contours.

However, in some cases, the diagnosis of
isolated myelolipoma requires special attention.
It should be differentiated from liposarcoma,
extrarenal angiomyelolipoma, leiomyosarcoma,
myxofibrosarcoma, teratoma, and adrenocortical
carcinoma [11]. X-ray diagnosis of myxoid tumor
(myelolipoma in adenoma) is not always possible.
In our study, a combination of the tumor with
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myelolipoma was suspected in only two cases during
endoscopic screening. In all other cases, this was an
incidental finding. Based on the CT data obtained,
adrenocortical cancer had to be ruled out in two
patients with composite tumor. In our study, all patients
underwent surgery because of the uncertainty of the
endoscopic phenotype, size, and heterogeneity of
the tumor diagnosed. Steroid urine profile by GCMS
did not reveal any markers of adrenocortical cancer.
However, the final diagnosis in all cases was established
on the basis of histological and immunohistochemical
studies. None of the pathological conclusions provided
evidence for malignancy (vascular invasion, capsular
invasion, mitotic activity, and necrosis). According to
the L.M. Weiss scale, only in three cases of myxoid
tumor was one of the criteria noted, namely the content
of light cells was more than 25%.

Questions regarding the indications for surgery
in patients with adrenal myelolipoma remain the
subject of discussion. Some experts recommend
adrenalectomy for tumors >7 cm [12]. Other authors,
given the high risk of the spontaneous rupture of the
myelolipoma, suggest removing the tumor > 6 cm
[13]. It is believed that the indication for the removal
of the gland is the presence of a large tumor, the
uncertainty of the endoscopic diagnosis, and the
presence of clinical symptoms [4]. At the same time,
the American Association of Clinical Endocrinology
and the American Association of Endocrine Surgeons
in 2009 recommend performing adrenalectomy in
patients with myelolipomas >4 cm [14]. Among the
operated patients in our clinic, the removed isolated
myelolipomas were 5—13 cm in size.

Endovideosurgical adrenalectomy is a safe and
effective method. Currently, two approaches are used
to remove adrenal tumors, namely transperitoneal and
retroperitoneal. Although the transperitoneal access is
most convenient for large lesions, none of the methods
have significant advantages. Possible organ-sparing
surgeries in adrenal myelolipomas have been suggested.
Thus, a group of specialists proposes to remove
myelolipoma by retroperitoneal liposuction. This
approach allows not only to minimize surgical trauma,
but it also ensures a relapse-free surgical intervention
[15]. Others suggest removing the tumor while sparing
the adrenal cortex [16]. However, despite the low risk of
the myelolipoma-carcinoma association, uncertain CT
characteristics, and large tumor sizes, we performed the
complete removal of the adrenal gland with the lesion.
Also, all tumors in which the combination of adenoma
with myelolipoma was subsequently diagnosed were
removed together with the adrenal gland. Despite
the large size of myelolipomas, endovideosurgical
adrenalectomy was performed. Criteria such as benign
nature, mobility of the tumor during its isolation, and
a low percentage of local recurrence offer preferable
conditions for the endovideosurgical removal of
the adrenal gland with the tumor. This approach is
technically feasible and safe in the treatment of large
myelolipomatous formations of the adrenal gland.
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m CONCLUSIONS

1. The association of adenoma with myelolipoma
is a rare pathology, whose diagnosis is based on the
pathomorphological examination of the tumor
removed.

2. Myelolipoma as part of an adrenal adenoma
is an incidentaloma, which can be of different sizes
and can be accompanied by hormonal dysfunction
of the adrenal cortex cells. Uncertain endoscopic
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