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Abstract. Dermatoscopic and immunohistochemical features of diagnostics of the dysplastic nevi. Prokhach A.V.,
Svyatenko T.V., Antoniuk S.V. Dysplastic nevi are the subject of debates between clinicians and pathologists. There is
no standard diagnostic and treatment approach and this causes many disagreements. There is a need to study an
immunohistochemical marker PTEN as a long-range diagnostic mechanism between early-stage melanoma and
dysplastic nevi. A search for correlations between other markers (Ki-67, SOX-10, p16, PTEN) and dermatoscopic criteria
was conducted. We observed 95 cases of clinically atypical melanocytic tumors in adult patients aged 18-65 years. We
determined 13 dermatoscopic criteria that accompany atypical melanocytic formations such as structureless areas, irre-
gular globules, atypical pigment network, gray dots, blotches, blue-white veil, negative pigment network, polymorphous
vessels, “starburst” pattern, angulated lines, multiple colors, regression structures, pseudopods. During the study all
obtained lesions were removed with the following pathology and immunohistochemistry. The use of immunohistochemical
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markers made it possible to separate early melanomas (n=19) and other (benign) tumors (n=22) from the primary cohort
of patients who, according to the results of pathology, had moderate or severe grade of dysplasia. The most common
dermatoscopic feature were structureless areas combined with other mentioned signs. The presence of PTEN expression in
benign melanocytic tumors and the absence of PTEN in a primary cutaneous melanoma confirms its role in melanoma
pathogenesis. In melanoma, along with other markers, SOX-10 expression indicates aggressiveness, atypia, and archi-
tectural disorders. Dysplastic nevi usually retain p16, which helps distinguish them from melanoma. The relatively low level
of Ki-67 expression in dysplastic nevi is a criterion that helps to distinguish them from melanoma. We consider that
application of this combination of immunohistochemical markers in routine practice can significantly improve the diagnosis
of dysplastic nevi and melanoma, especially for diagnostic collisions among superficial atypical melanocytic proliferations.
Usage of the phosphatase and tensin homolog protein can be useful for diagnostic not only group of “thin melanomas” but
for non-pigmented nodular melanomas and for secondary metastatic melanoma lesions with unknown primary tumors.

Pedepar. [Iepmarockomiuni Ta iMyHoricroxiMiuni 0c00JMBOCTI AiarHOCTMKM JAUCIUIACTUYHUX HEBYCIB.
IIpoxau A.B., Cearenko T.B., Aatontok C.B. /Jucniacmuuni negycu € npeomemom OucKyciti Mixc KiHiyucmamu ma
namonozoanamomamu. Biocymmuiti cmanoapmuuil OiaeHOCMUYHUL Ma AIKY8anbHUll nioxio, I ye GuKIUKae 6azamo
posbisxcuocmeil. Icnye nompeba y susuenni imynocicmoximiunozo mapkepa PTEN sk nepcnekmuero2o 0iaeHOCmuyHo20
MEXAHI3MY MiIJIC MENAHOMOIO HA PAHHIX cmadiax ma oucniacmudnumu Hegycamu. IIposedeno nouwtyx Kopeusyit mixc
iHwumu mapkepamu (Ki-67, SOX-10, p16, PTEN) ma oepmamockoniunumu Kpumepiamu. Mu cnocmepieanu 95 eunaokis
KAIHIYHO amunosux MelaHOYUmapHux nyxXiux y 0opocaux nayieumis gikom 18-65 poxie. Mu eusnauunu 13 depmamo-
CKONTYHUX KpUMepiis, Wo Cynpo8oodCyIoms amunosi MeianoyumapHi ymeopents: 0e3cmpyKmypHi OLIAHKU, HeNnpaGUIbHI
2100YNU, aMUno6a nieMeHmHua Cimka, cipi YssimKu, WisiMu, CUHb0-0L1a 8Yalb, HEe2AMUBHA NIZMEHMHA CIMKA, NONIMOPHHI
CYOUHU, BI3ePYHOK «3ipKU», KYmMOoGi JiHii, MHOMCUHHI KONbOpU, pecpecilini cmpykmypu, ncegdonodii. Ilio uac
00CHIOMNHCEHHSL 6CL OMPUMAHT YPAJICEHHS OYIU 8UOANEHI 3 NOOAILWUUM NAMOSICIMONO2IYHUM MA IMYHOICHOXIMIYHUM
docnioxcenusmu. Bukopucmanns imynocicmoximiunux mapkepis 003601u10 6i0oKpemumu pauHi meranomu (n=19) ma
iHwi (006posikicHi) nyxaunu (n=22) 6i0 nepeuHHOI KO2OpMuU NAYieHmis, SKi 3 pe3yibmamamu namozicmonoii Mauu
OUCnIasit cepedHb020 abo maNnCcKko2o cmynens. Hainowupeniuioro 0epmamocKoniyHo 03HaAKow Oyau be3cmpyKmypHi
OIIAAHKY 8 NOEOHAHHI 3 THWUMU 32a0anumu o3nakamu. Hasenicme excnpecii PTEN y 000posaKiCHUX MeNaHOYumapHux
NYXAUHAX ma GI0OCYMHICIb V' NEePEUHHIN MEeNIAHOMI WKIpU RIOMEEPOICYE 1020 poib y namozeHesi. Ilpu menanomi
excnpecia SOX-10 exasye, nopsao 3 iHWUMU MAPKepAMU, HA A2PeCUBHICMb, AMunio ma apXimeKmypHi NOPYULeHHS.
Jlucnaacmuyni Hegycu 3a3guyail 36epicaroms p16, wio oonomazae giopisHumu ix 8i0 meraromu. Bionocno Husbkuil pieeHs
excnpecii Ki-67 y oucniacmuyHux Hegycax € Kpumepiem, akuil 0onomazae ¢iopiznumu ix 6io menaromu. Mu esascaemo,
Wo 3acmocy8aHHs yiei KoMOIHAYii IMYHOICMOXIMIUHUX MapKepie y PYMUHHIN NPpAKmuyi Moxce 3HAYHO NOKPAWUMU
0ia2HOCMUKY OUCNIACMUYHUX HEe8YCi8 Ma MeNaHOMU, 0COOAUB0 O1A OiASHOCTMUYHUX KOMI3IU Midc NnoepxHesuMu
AMUnoBUMYU MeLaHOYUMAapHumMu npoaigepayismu. Buxopucmanus pocghamazu ma comonoza dinka mensuny mosice oymu
KOPUCHUM ON1s1 OiA2HOCMUKYU He Nuue 2pynu «MOHKUX MeNaHOM», aile Ui HEeNieMEeHMOBAHUX GY3I06UX MENAHOM md
BMOPUHHUX MEMACMAMUYHUX YPAICEHb MELAHOMU 3 HEBIOOMUMU NEPEUHHUMU NYXTUHAMU.

Diagnosis of dysplastic nevi (DN) remains a cor-
nerstone of modern dermatology and dermato-
pathology [1]. Since the late 1970s, the diagnosis and
treatment of dysplastic nevi has been a matter of
controversy, and diagnostic uncertainty and the lack
of a standardized nomenclature continue to cause
confusion among clinicians, dermatopathologists,
and patients [2, 3]. Most of the world's leading derma-
tologists consider DN as a precancerous melanocytic
dermatosis, but in recent years there have been
attempts to revise these scientific concepts.

According to the definition of the WHO classi-
fication of skin tumors, a dysplastic nevus is a benign
melanocytic nevus that is clinically atypical and
histologically characterized by architectural disorder
and cytological atypia [4]. In terms of their clinic,
pathomorphology, and genetics, dysplastic nevi lie
between typical acquired nevi and superficial mela-
noma [2]. Like other melanocytic dermatoses, dys-
plastic nevi result from genetic, environmental, and
phenotypic factors, including skin sensitivity to
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ultraviolet radiation. There are data on the genetic
component of nevogenesis: genome-wide association
studies of the number of nevi revealed several loci,
but no unique loci for germline susceptibility to
dysplastic nevi were found. It is likely that stimula-
tion of the genome from chronic ultraviolet radiation
and resulting cumulative sun damage (CSD) may
contribute to clinical and morphological atypia [5].
Clinical diagnosis of dysplastic nevi does not have
clear and specific criteria. The widely used ABCD
clinical mnemonic rule published by Clarke in 1985
and modified by the International Agency for
Research on Cancer (IARC) in 1990 (ABCD(E)) re-
commends the following criteria for identifying aty-
pical (dysplastic) nevi: a macular component must be
present in at least one site; in addition, at least three
of the following signs must be present: ill-defined
border, size of 5 mm or more, variegated color,
uneven peripheral contour and erythema, rapid
development of the lesion [1]. A meta-analysis of data
shows that in 2 out of 3 cases the ABCD(E) rule gives
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a false estimate and cannot be used for early diagnosis
[2]. In the last 20 years, the use of dermatoscopy for
the primary diagnosis of DN has been spreading.
Although the method has high sensitivity for mela-
nocytic neoplasia, which is clearly correlated with
pathomorphology, its specificity for DN is insufficient.

There is a need to study the immunohisto-
chemical marker PTEN as a long-time diagnostic
mechanism among early-stage melanoma and
dysplastic nevi. Searching for correlations between
other markers (Ki-67, SOX-10, p16, PTEN) and
dermatoscopic criteria is topical

MATERIALS AND METHODS OF RESEARCH

The study was conducted in accordance with the
fundamental principles set forth in the “Rules of
Ethical Principles for Conducting Medical Research
Involving Human Subjects” as stated in the Decla-

ration of Helsinki (1964-2013). All patients gave their
consent to participate in the study and to the pro-
cessing of their personal data. The study was
approved by the local ethics committee of DSMU on
November 16, 2022, protocol No. 3.

We observed 95 cases of clinically atypical mela-
nocytic tumors in adult patients aged 18-65 years that
had been dermatoscopically recorded and exited. We
provided an exisional biopsy as the main diagnostic
manipulation. At the preliminary stage of the study,
13 dermatoscopic criteria accompanying DN were
identified and collected: structureless areas, atypical
globules, atypical pigment mesh, gray spots, spots
(hyperpigmentation), blue-white veil, negative pig-
ment mesh, polymorphic vessels, star-shaped pattern,
angular lines, multiple colors, regressive structures,
pseudopodia [2, 6]. In all studied cases, a combination
of the listed features was observed (Fig. 1).

I'I'["l

Fig. 1. A — structureless areas, atypical pigment network, regression structures, multiple colors, polymorphous
vessels; B — blotches, irregular globules, pseudopods, blue-white veil; C — blotches, irregular globules;
D — “starburst” pattern, blotches; E — negative pigment network, gray dots;
F — atypical pigment network, multiple colors, blue-white veil, structureless areas;
G — atypical pigment network, blue-white veil, angulated lines, blotches;
H - irregular globules, structureless areas

All of them indicate clinical atypia, but can be
observed in spitzoid tumors, typical acquired nevi,
melanomas. Note that the severity of dermatoscopic
signs may be related to the level of dysplasia [2].
Below are definitions of the criteria presented. Struc-
tureless areas are areas within the lesion that are
devoid of any structures. The size should be at least
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10% of the total surface area of the lesion. Atypical
globules vary in size, shape, and color and can often
appear focally and irregularly at the periphery of the
lesion [2, 7]. An atypical pigment grid is unevenly
canceled by lines that differ in width and degree of
pigmentation, as well as "holes", heterogeneous in
area and shape. An atypical grid is foci with wider and
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darker pigment lines; the network often ends abruptly
at the periphery of the lesion [6]. The atypical mesh-
work within the lesion may also appear disheveled
and broken, called "branching bands." Gray dots
(they are also called granules or peppercorns) arise
due to small particles of melanin in melanophages or
in the form of extracellular "dust" in the superficial
dermis; this feature is associated with regression
[2, 7]. A spot (zone of hyperpigmentation) is defined
as an area that is at least 10% of the surface area of
the lesion and is highly pigmented. In a spot, the
pigment melanin is often present in all layers,
including the stratum corneum, epidermis, and dermis
[2, 7]. Blue-white veil is a fused blue pigmentation
with a superficial white "matte" cloudiness [2, 7]. The
negative pigment grid consists of relatively lighter
areas that form the visible grid of the network, and
relatively darker areas that fill the visible "holes".
Polymorphic vessels are used to describe the vascula-
ture of lesions that exhibit two or more types of vessel
morphology [6]. The "starburst" pattern is characte-
rized by several bands of pigmentation or large
globules located symmetrically on the periphery of
the lesion in the form of rays, like a star [2, 7].
Dermatoscopically, angular lines are straight lines
that meet at an angle greater than 90 degrees but do
not cross. They can form a full or partial polygonal
shape. They are also known as polygons, zigzags or
diamond patterns. The histological nature of these
lines is not yet known, but they are thought to
correspond to proliferation of atypical melanocytes at
the dermoepidermal junction (DEJ) together with
local accumulation of melanophages [2, 7]. Multi-
color is associated with different shades in the lesion
and appears as an additional feature in pigmented
lesions. Regressive structures appear dermatosco-
pically as white scar-like depigmentation (multiple
blue-gray granules with spots). Pseudopodia are
bulbous and often curved projections seen at the edge
of a lesion directly associated with the network or
border of a solid tumor [2, 7].

Dysplastic nevi are classified according to different
criteria, depending on their morphological, histological
and clinical characteristics [8]. The main criteria include
the degree of melanocyte atypia, clinical signs
(appearance) and the risk of malignancy. Morphological
diagnosis of dysplastic nevi is based on the analysis of
certain histological features, which are classified into
main (key) and secondary (additional) criteria. These
criteria help distinguish dysplastic nevi from normal
nevi and melanoma [4].

The main criteria include lentiginous melanocytic
hyperplasia with uneven distribution of melanocytes
in the epidermis and possible thinning or thickening
of the epidermis. Another main diagnostic criterion is
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focal melanocytic atypia - nuclei enlarged by
1.5 times compared to basal keratinocytes, uneven
coloring and unusual shape. Melanocytic atypia can
vary from mild to severe, depending on the risk of
malignant transformation [2, 4].

Secondary criteria include the “shoulder pheno-
menon”, in which epidermal melanocytes extend
beyond the epidermal component of the nevus and
is an important feature of dysplastic nevi and helps
distinguish it from other skin lesions. An important
criterion in the diagnosis of atypical nevi is
superficial perivascular lymphoid cell infiltration
in the dermis, which indicates an immune reaction
of the body. Subepidermal concentric lamellar
fibrosis in the papillary dermis around nevus cells
and fusion of the epithelial ridges of papillary
structures are also of diagnostic importance when
conducting a histological examination. To establish
the diagnosis of "dysplastic nevus", the presence of
two main criteria and at least two secondary criteria
is necessary [4, 8].

According to the International Melanoma Patho-
logy Study Group (IMPSG), the diagnosis of mela-
noma is based on a comprehensive analysis of histo-
logical criteria, that is, on the selection of architec-
tural and cytological criteria, namely [4, 8]:

a) width of formation >4 mm in fixed sections
(>5 mm clinically);

b) the presence of an architectural disorder:

- irregular (i.e. horizontally oriented, overlapping
the neighboring mesh and/or changing in shape and
size) and/or discohesive meshes of intraepidermal
melanocytes;

- increased density of melanocytes without a nest
(for example, more melanocytes than keratinocytes
on an area of 1 mm?);

c¢) the presence of cytological atypia of melano-
cytes, which is classified into low-grade and high-
grade. Mitoses in intraepidermal melanocytes are
rare, but if they are present, this is a serious cyto-
logical sign and requires differential diagnosis with
melanoma in situ.

These criteria make it possible to distinguish DN
from typical acquired nevi and melanoma [9].

Immunohistochemical studies are also used for the
differential diagnosis of DN (Fig. 2) from typical nevi
and melanoma [9].

The main melanocyte markers are HMB-45,
Melan-A (MART-1), SOX-10 and p16 [9, 10, 11].
Ki-67 is also an important marker in diagnosis, which
indicates the mitotic activity of DN [10]. The pro-
liferative index of Ki-67 in hot areas of the dermis of
the DN is <10%, while in situ melanomas it increases
sharply and can exceed 30% [10, 12].
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Fig. 2. A — p16 x100, significant diffuse nuclear-cytoplasmic expression of p16-INK4 in dermal melanocytes
and mosaic intense expression in dermal-epidermal junction (DEJ) melanocytes with more intense nuclear
expression; B — SOX10 x200, intense nuclear expression of melanocytes of the junctional and dermal
components; C — HMB45 x100, focal expression in melanocytes at the DEJ and absence of expression
in deep dermis; D — Melan-A x100, diffuse membrane expression in junctional melanocytes;

E — PTEN x100, membrane expression of melanocytes of weak to moderate intensity
in the vast majority of cells; F — Ki-67 x100, increased mitotic activity of junctional melanocytes
compared to the dermal component, where only separate melanocytes express Ki-67

SOX-10 is a transcription factor widely expressed
in melanocytes and used as a marker to identify
melanocytic tumors, including DN and melanoma. It
helps determine the melanocytic origin of tumors and
distinguish melanocytic lesions from other types of
tumors [10, 13]. Normally, SOX-10 is expressed in
melanocytes throughout the nevus and its expression
is stable and uniform. In dysplastic nevi, low-grade
atypia is expressed without changes in intensity, which
indicates the stable nature of the melanocytic lesion
and the absence of pronounced atypia. In DN with a
high degree of dysplasia (high grade), the expression
of SOX-10 is more diffuse and intense, which indicates
a more active proliferation of melanocytes [10, 14].
This may be due to a higher degree of atypia,
potentially indicating a higher risk of malignancy.
However, SOX-10 is not a specific marker for deter-
mining the degree of dysplasia; it remains positive in
both typical and atypical melanocytic lesions [9, 10].

Therefore, SOX-10 is a useful marker for confir-
ming the melanocytic origin of cells in DN, but its
expression does not differ significantly in low and
high grade dysplasias. Its main application is to con-
firm the melanocytic origin. In melanoma, SOX-10
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expression can be more intense and diffuse, espe-
cially in conditions of active proliferation, which can
indicate, along with other markers, aggressiveness,
atypia, and architectural disturbances [4, 10].

Ki-67 is an important immunohistochemical mar-
ker and is used to evaluate the proliferative activity of
cells in various types of tumors in neoplasias [2, 3].
Ki-67 expression in DN is usually limited to a small
number of cells, indicating moderate proliferative
activity [2, 4, 10]. The proliferative index (proportion
of cells expressing Ki-67) in DN is up to 10%. In
melanoma, the level of Ki-67 is much higher (10-30%
or more), which reflects active cell division. Relatively
low level of expression of Ki-67 in DN is an important
diagnostic criterion that helps to distinguish them from
melanoma. In DN, positive cells are usually located in
the basal layer of the epidermis or near the DEJ. In
melanoma, Ki-67 can be detected at different levels,
including the dermis. Therefore, Ki-67 is an important
marker for assessing proliferative activity in DN. Its
low expression indicates a benign character of the
formation, and an increase in the level may be an
alarming signal that requires further study [4, 10].
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pl6 is a tumor suppressor protein encoded by the
CDKN2A gene [3, 11, 14]. It acts as a cell cycle regu-
lator, inhibiting CDK4/6 kinase activity and thereby
preventing the transition of cells from the G1 phase
to the S phase. In the context of DN, the study of p16
expression is important for assessing the risk of
malignant transformation. We note that in dysplastic
nevi, pl6 is usually expressed in moderate amounts
in the nuclei and/or cytoplasm of melanocytes [3, 11].
Pronounced expression of pl6 is characteristic of
benign or precancerous lesions, indicating preserva-
tion of its function as a tumor suppressor. Reduction
or loss of pl6 expression is often observed in mela-
nomas and indicates tumor progression [4, 11, 13]. In
DN, pl16 is usually preserved, which helps to distin-
guish them from melanoma. p16 is detected in dys-
plastic nevi in the DEJ region, where proliferating
melanocytes are located [4, 11]. In addition, reduced
or absent expression of p16 has prognostic value and
may indicate an increased risk of malignant transfor-
mation of a nevus into melanoma.

HMB-45 detects a glycoprotein associated with
melanosomes of melanocytes. In DN, HMB-45 usual-
ly shows focal expression in melanocytes at the DEJ
(in the superficial parts of the lesion). In the deeper
parts (dermis), the expression disappears, which is a
sign of benignity. In melanoma, the expression of
HMB-45 is noted in the deep layers of the dermis,
which reflects the progression of the process [11].

Melan-A detects a protein that is specific for
melanocytes and melanoblasts. It is used for the
diagnosis of DN as an additional marker to confirm
the melanocytic nature of the cells, as its expression
is diffuse and intense in both DN and melanomas [11,
13]. That is why we didn’t choose it for study.

Special attention should be paid to the PTEN
(phosphatase and tensin homolog) marker: protein
encoded by the PTEN gene, it plays a role in the
growth and proliferation of embryonic melanoblasts,
participates in the PI3KT/AKT and MAPK pathways
[15]. PI3K generates phosphatidylinositol-3,4,5-
triphosphate, a phospholipid that activates both AKT
proteins (which play regulatory roles in the cell cycle,
proliferation, survival, and neoplastic transformation)
and mTOR proteins (which intervene in tumori-
genesis). Within of the PI3K/AKT/mTOR pathway,
phosphatases and tensin homolog of the tumor sup-
pressor gene should be especially noted, PTEN,
whose primary function is to inhibit AKT activation
by degrading phosphatidylinositol-3,4,5-triphosphate
through its phosphatase activity [16].

KIT and PTEN mutations in the PI3K/AKT/mTOR
pathway are heterogeneous, affect different genes,
and may coexist with BRAF (17%) or NRAS (9%)
mutations. 43 somatic KIT mutations are found in 2%
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of melanomas. They appear to be particularly
common in acral melanomas (40% of acral lenti-
ginous melanomas have KIT mutations) and mucosal
melanomas (23%). Finally, somatic PTEN mutations
have been found in 22% of melanomas [15, 16, 17].
Although various studies have shown mutations
in the tumor suppressor gene, PTEN/MMACI, in
primary, metastatic, and cultured cutaneous
melanoma samples, little is known about the pattern
of PTEN protein expression during early mela-
nocytic tumor progression [15]. We note that PTEN
shows absence of expression in thin melanomas
thereby it can be useful in diagnostic between
dysplastic nevus, melanoma in situ and other mela-
nocytic malignant/benign proliferations (spitzoid
tumors, SAMPUS, MELTUMP, STUMP etc.) [18].
Statistical processing of the study results was
carried out using descriptive and analytical biosta-
tistics methods implemented in the STATISTICA
packages (StatSoft Inc., ver.6.1, serial number
AGAR909E415822FA) and MedCalc (www.med-
calc.org, trial version 23.3.7). Quantitative variables
are presented as median (Me) with quartiles (Q1-Q3).
Comparisons between the three groups were per-
formed using the Kruskal-Wallis test (H) with
pairwise posterior comparisons using Dann's test. The
relationship between the characteristics was assessed
using the Spearman rank correlation coefficient (r). To
assess the discriminatory power of the indicators, ROC
analysis (Receiver Operating Characteristic curve ana-
lysis) was used to calculate the area under the ROC
curve (AUC) with a 95% confidence interval (95%
CI), determine the optimal cut-off point and the cor-
responding sensitivity (Se) and specificity (Sp) indica-
tors of the criteria. All statistical tests were two-sided,
and the results were considered significant at p<0.05.

RESULTS AND DISCUSSION

The study shows that most common criterion is
structureless area that is presented in majority of
lesions. Generally, they are combined with other
mentioned signs. The use of immunohistochemical
markers made it possible to separate early melanomas
(n=19) and other (benign) tumors (n=22) from the
primary cohort of patients who, according to the
results of pathology, had moderate or severe grade of
dysplasia. After the all tests, the cohort with DN was
designated in quantity of 55 cases. Due to the inter-
national recommendations in group with early mela-
nomas a wide excision was performed. The expres-
sion levels of immunohistochemical markers Ki-67,
SOX-10, pl6 and PTEN were determined in each
group. The study shows high expression of a SOX-10
antigen in all of lesions (50-90%) indicating on
melanocytic origin of them. A negative correlation

Ha ymoeax niyensii CC BY 4.0



MEJINYHI IIEPCIIEKTHUBU / MEDICNI PERSPEKTIVI

was found between the level of SOX-10 expression
and the degree of malignancy (r=-0.275, p=0.007).
The decrease in SOX-10 expression in malignant
tumors may reflect the process of "degradation" of
melanocytes and the loss of their normal characte-
ristics. We observed low level of Ki-67 (10-30%) and
proliferative index (up to 10%) in the DN that
indicates a benign character of the formations. A
strong positive correlation was found between the
level of Ki-67 expression and the degree of ma-
lignancy (r=0.743, p<0.001). This confirms the role

of Ki-67 as an important marker of the proliferative
activity of tumor cells. The higher the level of Ki-67,
the greater the likelihood that the formation is
malignant. Lost or reducing of p16 expression notes
in early melanomas (0-20%) and interpetates in me-
dium to high-moderate significances in DN and other
benign melanocytic tumors (30-90%). PTEN protein
as inhibitor of melanogenesisshows high expression
in all benign lesions (50-90%) and loss of sensitivity
in malignant melanocytic tumors (0-20%) (Table).

Expression levels of immunohistochemical markers in different groups
of melanocytic lesions, Me (Q1-Q3)

Immunohistochemical markers Benign nevi -1

Dysplastic nevi -2

Malignant tumours -3 Statistical criterion

Ki-67, % 9 (7-12) 16 (12-19) 27 (25-30) H=52,71,
p23 pi3 pi2 p<0,001
SOX-10, % 70 (60-90) 65 (59-70) 63 (59-67) H=7,27,
ps3 p1 p=0,026
pl6, % 71 (60-80) 75 (66-83) 13 (8-20) H=45,34,
ps3 Ps3 pi2 p<0,001
PTEN, % 79 (60-85) 76 (70-81) 10 (0-15) H=45,40,
ps ps P12 p< 0,001

Note. p; 3 — statistically significant differences (p<0.05) compared to the corresponding group 1, 2, 3 by Dann's test.

pl6 and PTEN: Negative correlations were found
between the expression levels of pl6 (r=-0.500,
p<0.001) and PTEN (r=-0.514, p<0.001) and the
grade of malignancy. This suggests that loss of
function of these tumor suppressors plays an im-
portant role in the development and progression of
melanoma.Applying of HMB-45 and Melan-A did
not give a significant priority (the same level of
expression in groups with benign melanocytic tu-
mors, dysplastic nevi and melanomas) especially in
diagnostic between superficial melanocytic tumors.

The results of ROC analysis confirmed the high
prognostic  significance of immunohistochemical
markers Ki-67, PTEN, p16 in the diagnosis of severe
dysplastic nevus and melanoma in situ. At the same
time, excellent prognostic characteristics were provided
by the level of Ki-67 expression greater than 24%: area
under the ROC curve AUC=0.944, 95% CI (0.865-
0.984), sensitivity — Se=84.2%, specificity — Sp=94.4%;
pl6 expression level <35%: AUC=0.999, 95%
CI(0.948-1.00), Se=100%, Sp=98.1%; PTEN
expression level <25%: AUC=1.00, 95%
CI (0.951-1.00), Se=100%, Sp=100% at p<0.001.

Often DN and melanoma show common dermato-
scopic features, neverthelessdermatoscopy abided
simple, sensitive, not invasive method for diagnostic
of the melanocytic lesions. Our study demonstrated

25/Tom XXX/4

that intensity level of this features correlated with
histopathology and will help to build a diagnostic
protocol. Different reviews show lack of clinical
diagnostic of dysplastic nevi [2, 19]. Mnemonic
ABCD’e as used as clinician rule for melanoma
diagnostic is incorrect and leads to diagnostic bias in
2 from 3 cases also lack of standardized nomen-
claturecontinuetocauseuncertaintyamongcliniciansan
d pathologists. At the same time dermatoscopy should
be used for clinical diagnostic all pigmented lesions
[2]. Do we need to rethink the diagnoses of severe
dysplastic nevus and melanoma in situ? The study of
the problem is still ongoing but there are some pieces
of evidence to reject or support diagnostic thresholds.
First, these are pieces of evidence of the natural origin
of these lesions, which to our opinion was occasional
as both severe dysplastic nevus and melanoma in situ
are commonly managed with excision [2]. According
to the data of the one statistic model study, only 3% of
malignant lentigo (a subtype of melanoma in situ)
could evolve into lentigo maligna melanoma (a sub-
type of invasive melanoma) [19]. Second, was evi-
dence on the reliability of diagnostic criteria for the
two types of lesions. One of the study — by Elmore
et al. [20] detected bad reproducibility for diagnoses of
severelydysplasticnevusandmelanomainsitu. Third,

was diagnostic shift in the diagnostic threshold over
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time, so that a more ‘malignant’ diagnostic label
would now be applied even though the same mela-
nocytic tumor was recognized benign previously. We
found two studies giving evidence on diagnostic shift,
both at high risk of bias. These studies both propose
an implicit lowering of the diagnostic thresholds for
melanoma and severe dysplastic naevus over time,
leading to extension of the disease determination [2,
19]. Thereby, accidental evidence of natural origin
gives indefinite but likely low risk of melanoma
development in situ into invasive one, and insigni-
ficant risk of evolving from severe dysplastic nevus
into invasive melanoma. These types of lesions may
be better conceptualized as risk factors for, rather than
obligate precursors to, invasive melanoma. There is
strong evidence of low reproducibility for diagnosis
of both types of lesions, and some evidence that
disease definitions have expanded over time. There is
need for active discussion, in both clinical and
pathology communities, on the benefits and weakness
of changing diagnostic thresholds and/or terminology
to address potential overdiagnosis.

CONCLUSIONS

1. We consider that application of this combination
of immunohistochemical markers in routine practice
can significantly improve the diagnosis of dysplastic
nevi and melanoma, especially for diagnostic collisions
among superficial atypical melanocytic proliferations.

2. Usage of the phosphatase and tensin homolog
protein can be useful for diagnostic not only of “thin
melanomas” group but for non-pigmented nodular
melanomas and for secondary metastatic melanoma
lesions with unknown primary tumors.

Contributors:

Prokhach A.V. — conceptualization, methodology,
investigation, formal analysis, resources, data curation,
writing — original draft;

Svyatenko T.V. — validation, writing — review &
editing, project administration;

Antoniuk S.V. — investigation, data curation.

Funding. This research received no external
funding.

Conflict of interests. The authors declare no
conflict of interest.

REFERENCES

1. Drozdowski R, Spaccarelli N, Peters MS, Grant-
Kels JM. Dysplastic nevus part I: Historical perspective,
classification, and epidemiology. Journal of the Ame-
rican Academy of Dermatology. 2023 Jan 1;88(1):1-10.
doi: https://doi.org/10.1016/j.jaad.2022.04.068

2. Prokhach AV, Svyatenko TV, Hurtovyi VA. Der-
matoscopic features of dysplastic nevi. Clinical and Pre-
ventive Medicine. 2025 Jan 20;(1):25-30.
doi: https://doi.org/10.31612/2616-4868.1.2025.03

3. Svyatenko TV, Prokhach AV, Antoniuk S, Hurto-
vyi V, Tereshkov D. MCATs: Case report of adnexal
adenocarcinoma of not otherwise specified type. Clinical
Case Reports. 2023 Mar 1;11(3):e7097.
doi: https://doi.org/10.1002/ccr3.7097

4. Xavier-Junior JCC, Ocanha-Xavier JP. WHO
(2018) Classification of Skin Tumors. The American
Journal of Dermatopathology. 2019 Sep;41(9):699-700.
doi: https://doi.org/10.1097/DAD.0000000000001446

5. BlueBooksOnline [Internet]. Who.int. 2025 [cited
2025 Feb 15]. Available from:
https://tumourclassification.iarc.who.int/chaptercontent/64/45

6. Rosendahl C, Marozava A. Updated Edition.
Scion Publishing Ltd., editor. [Internet]. The Old Hayloft,
Vantage Business Park, Bloxham Road, Banbury OX16
9UX, UK: Scion Publishing Limited. [cited 2025 Mar 11].
Available from: https://scionpublishing.com/wp-
content/uploads/2023/04/9781914961205_SC.pdf

7. Dysplastic/Atypical nevi — dermoscopedia [Internet].
Dermoscopedia.org. [cited 2025 Mar 11]. Available from:
https://dermoscopedia.org/Dysplastic / Atypical nevi

74

8. Wiedemeyer K, Hartschuh W, Brenn T. Dysplas-
tic Nevi. Surgical Pathology Clinics. 2021 Jun;14(2):341-
57. doi: https://doi.org//10.1016/j.path.2021.01.007

9. Mitsui H, Kiecker F, Shemer A, et al. Discrimina-
tion of Dysplastic Nevi from Common Melanocytic Nevi
by Cellular and Molecular Criteria. Journal of Investigative
Dermatology. 2016 Oct;136(10):2030-40.
doi: https://doi.org/10.1016/j.jid.2015.11.035

10. Petkova L. Comparative analysis of BCL2, Cyclin
DI, P53 and HMB45 expression in pigmented nevi and
malignant melanoma of the skin, importance for diagnostic
practice. Varna Medical Forum. 2021 Dec 14;10(2):94-4.
doi: http://dx.doi.org/10.14748/vmf.v0i0.8157

11. Harvey NT, Peverall J, Acott N, et al. Correlation of
FISH and PRAME Immunohistochemistry in Ambiguous
Superficial Cutaneous Melanocytic Proliferations. The
American Journal of Dermatopathology. 2021;43(12):913-
20. doi: https://doi.org/10.1097/DAD.0000000000001951

12. Smalley KSM, Teer JK, Chen YA, et al. A Muta-
tional Survey of Acral Nevi. JAMA dermatology.
2021 Jul 1;157(7):831-5.
doi: https://doi.org/10.1001/jamadermatol.2021.0793

13. Hwang JC, Peacker BL, Lian CG, Russell-Gold-
man EE, Cornejo CM, Vleugels FR, et al. Melanoma ari-
sing from partially biopsied moderately dysplastic nevus.
JAAD Case Reports. 2025 Mar 7;59:89-93.
doi: https://doi.org/10.1016/j.jdcr.2025.01.040

14. Fleming NH, Shaub AR, Bailey E, Swetter SM.
Outcomes of surgical re-excision versus observation of
severely dysplastic nevi: A single-institution, retrospective

Ha ymoeax niyensii CC BY 4.0



MEJINYHI IIEPCIIEKTHUBHU / MEDICNI PERSPEKTIVI

cohort study. Journal of the American Academy of
Dermatology. 2020 Jan;82(1):238-40.
doi: https://doi.org/10.1016/j.jaad.2019.07.033

15. Cabrita R, Mitra S, Sanna A, etal. The Role of
PTEN Loss in Immune Escape, Melanoma Prognosis
and Therapy Response. Cancers. 2020 Mar 1;12(3):742.
doi: https://doi.org/10.3390/cancers 12030742

16. Valenti F, FalconeI, Ungania S, DesiderioF,
Giacomini P, Bazzichetto C, et al. Precision Medicine and
Melanoma: Multi-Omics Approaches to Monitoring the
Immunotherapy Response. International Journal of Mole-
cular Sciences. 2021 Jan 1;22(8):3837.
doi: https://doi.org/10.3390/ijms22083837

17. Nishida N. Role of Oncogenic Pathways on
the Cancer Immunosuppressive Microenvironment
and its Clinical Implications in Hepatocellular

25/Tom XXX/4

Carcinoma. Cancers. 2021 Jul 21;13(15):3666.
doi: https://doi.org/10.3390/cancers13153666

18. Fikrle T, Divisova B, Pizinger K. Clinical-dermo-
scopic-histopathological correlations in collision skin
tumours. Indian Journal of Dermatology. 2021;66(6):577.
doi: https://doi.org/10.4103/ijd.ijd 938 20

19. Semsarian C, Ma T, Nickel B, et al. Do we need
to rethink the diagnoses melanoma in situ and severely
dysplastic naevus? British Journal of Dermatology.
2022;186(6):1030-2. doi: https://doi.org/10.1111/bjd.21010

20. Elmore JG, Barnhill RL, Elder DE, Longton GM,
Pepe MS, Reisch LM, et al. Pathologists’ diagnosis of inva-
sive melanoma and melanocytic proliferations: observer accu-
racy and reproducibility study. BMJ. 2017 Jun 28;357:j2813.
doi: https://doi.org/10.1136/bm;j.j2813

Cratts Hagidna 1o penakiii 02.10.2025;
3aTBepKeHa a0 mybmikamii 18.11.2025

75



