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Abstract: Dermoscopy is a non-invasive method of examination that aids the clinician in many ways,
especially in early skin cancer detection. Melanoma is one of the most aggressive forms of skin cancer
that can affect individuals of any age, having an increasing incidence worldwide. The gold standard
for melanoma diagnosis is histopathological examination, but dermoscopy is also very important
for its detection. To highlight the many roles of dermoscopy, we analyzed 200 melanocytic lesions.
The main objective of this study was to detect through dermoscopy hints of melanomagenesis in
the studied lot. The most suspicious were 10 lesions which proved to be melanomas confirmed
through histopathology. The second objective of this study was to establish if dermoscopy can aid in
estimating the Breslow index (tumoral thickness) of the melanomas and to compare the results to
the histopathological examination. We found that the tumoral thickness may be estimated through
dermoscopy, but the histopathological examination is superior. To conclude, the aim of this study was
to showcase the versatility and many roles of dermoscopy, besides being one of the most important
tools for early melanoma diagnosis.
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1. Introduction

Dermoscopy is a non-invasive method of examination that aids the clinician in numer-
ous ways, especially in the establishment of an early skin cancer diagnosis, significantly
increasing the accuracy of melanoma detection. Besides the classification of melanocytic
lesions, dermoscopy may also be used to predict the thickness of tumors based on spe-
cific dermoscopic criteria and colors, which could aid in choosing the right treatment
option (dermoscopy is highly effective in skin cancer surgery, as it can help in preoperative
marking and the selection of surgical margins) [1].

The main melanocytic lesions are nevi and melanoma. Melanocytic nevi can be
classified as follows: acquired nevi (dysplastic—junctional/lentiginous, or compound,
Spitz, and Reed), congenital nevi (superficial, superficial and deep, dermal—Miescher
(located on the face), and Unna (located on the body)) [1]. The features of Spitz nevi often
make them difficult to differentiate from melanomas [2]. They can affect individuals of all
ages, but usually appear during childhood (mostly affecting children under 10 years old)
or develop in young adults [2]. The management of these lesions is difficult due to their
similarity to melanoma.

Melanoma is considered one of the most aggressive forms of skin cancer worldwide,
affecting individuals of any age. It has a high potential to metastasize and is responsible
for over 80% of deaths caused by skin cancers [3]. Cutaneous melanoma may be classified
into the following subtypes: superficial spreading (considered to develop mostly on preex-
isting nevi), nodular, lentigo maligna, acral lentiginous (higher incidence in dark-skinned
patients), amelanotic, and desmoplastic (rare subtype found in older individuals—formed
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by scant spindle cells with minimal cellular atypia) [1,4]. Tumoral thickness (Breslow
index) is one of melanoma’s most important prognostic factors [3]. The patients’ prognosis
is strongly related to the early diagnosis of melanoma, and their survival is inversely
proportional to the tumoral thickness [3]. The Breslow index is measured through the
histopathological examination, but an estimation of the tumoral thickness can also be made
through dermoscopy (colors, dermoscopic structures). It may be difficult to differentiate
thin melanomas from atypical nevi, as they can have similar clinical, dermoscopic, and even
histopathologic characteristics. Certain studies attest to a linear progression, from nevi,
atypical nevi, to melanoma, that may occur under mutational factors that are not yet fully
understood [5]. This linear progression, although rare and controversial, is stated to apply
to melanomas developing on preexisting nevi (20–30% are nevus-associated melanomas
(NAM)), as the majority of melanomas develop de novo (approximately 70% are de novo
melanomas (DNM)) [4,6–8]. Dermoscopy can help discover hints of melanomagenesis
and may also aid in differentiating between DNM and NAM [6–8]. Besides the assess-
ment of skin tumors (for patient monitoring, early skin cancer diagnosis, estimation of
tumoral thickness), dermoscopy can also be used to examine perilesional skin (for ex-
ample, for assessing solar damage), inflammatory conditions, and dermatoses (psoriasis,
dermatitis—which can help differentiate these conditions from actinic keratoses or an in
situ squamous cell carcinoma), hair and scalp (trichoscopy), skin infestations and infections
(entomodermatoscopy), and nails [1].

The main objective of this study was to detect through dermoscopy hints of melanoma-
genesis in the studied melanocytic lesions and to showcase the versatility and many roles of
dermoscopy, besides being one of the most important tools for early melanoma diagnosis.
The second objective of this study was to establish if dermoscopy can aid in estimating
the Breslow index (tumoral thickness) of the melanomas and to compare the results to the
histopathological examination. We found that the tumoral thickness may be estimated
through dermoscopy, but the histopathological examination remains superior. To conclude,
dermatoscopy is an essential tool for dermatologists, helping them read the “messages”
left by skin cancers and many other dermatological conditions.

2. Materials and Methods

We examined 200 melanocytic lesions (dermoscopic images) of dermatologically mon-
itored patients between 2017 and 2022 at the Emergency Clinical County Hospital of Sibiu
and a private dermatology office from Sibiu, Romania. We assessed the dermoscopic
images to detect any hints of melanoma. The most suspicious lesions were either excised or
proposed for excision. Out of all the studied lesions, 10 proved to be melanomas, which
were histopathologically confirmed. We also tried to determine the tumoral thickness of
the melanomas to establish if dermoscopy can be used in this regard, and we compared
our findings with the histopathological results. The main objective of this study was to
detect through dermoscopy hints of melanomagenesis in the studied melanocytic lesions
and to showcase the versatility and many roles of dermoscopy, besides being one of the
most important tools for early melanoma diagnosis. The study has the approval of the
Ethics Committee of Sibiu’s County Clinical Hospital (Sibiu, Romania).

Statistical analysis: This was a retrospective and descriptive study. Data were collected
and tabulated on Microsoft Excel spreadsheets for statistical analysis [calculation of the
prevalence of the variables (%)]. The variables were expressed in numbers and percentages
to simplify the statistical process.

3. Results

The results of the present study will be separated into two categories: melanoma
(main dermoscopic criteria, dermoscopic prediction of melanoma thickness) and nevi
dermoscopic classification (pattern analysis, atypical nevi—dermoscopic key findings of
melanomagenesis). The Seven-Point Checklist dermoscopic algorithm [1] (major criteria—
atypical pigment network, blue-white veil, atypical vascular pattern—2 points each;
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minor criteria—irregular streaks (or pseudopods), irregular dots/globules, eccentric hy-
perpigmentation region (irregular pigmentation), regression structures—1 point each;
≥3 points = melanoma, <3 = nevi) and pattern analysis (reticular, globular, homogenous,
starburst patterns, parallel furrow, parallel ridge, lattice-like and fibrillar) were used to
analyze the selected lesions for this study [1,9]. While assessing the melanocytic nevi,
we highlighted the main dermoscopic criteria that are usually found in melanomas to
showcase the similarity between nevi and melanomas. As for the confirmed melanoma
lesions, the tumoral thickness was assessed through dermoscopic colors and specific criteria
and compared to the histopathological results.

3.1. Melanoma—Main Dermoscopic Criteria

Cutaneous melanoma may be classified into the following subtypes: superficial spread-
ing, nodular, lentigo maligna, acral lentiginous, amelanotic, and desmoplastic (rare subtype
formed by scant spindle cells with minimal cellular atypia) [4]. The dermatoscopic diagno-
sis of melanoma is based on the recognition of its chaotic appearance and morphological
asymmetry and/or one or more of the following characteristics: atypical network, irregular
blotch, irregular dots/globules, irregular streaks/pseudopods, regression structures, white
shiny streaks, blue-white veil, atypical vascular pattern, irregular hyperpigmented areas,
prominent skin markings, and polygons/angulated lines [10]. Other dermoscopic criteria
that may be found in melanomas are the rainbow pattern (a sign of invasive melanoma) [11],
rosettes (unknown mechanism) [12], and crusts/erosions (a sign of advanced lesions) [8].

We will list the main dermoscopic criteria that were found while examining the selected
melanoma lesions from this study, and they will also be assessed with the Seven-Point
Checklist dermoscopic algorithm.

• Superficial Spreading Melanoma (SSM)

Five out of the ten melanoma lesions selected for this study were superficial spreading
melanomas. All the tumors had morphological asymmetry and the following dermoscopic
criteria: regression structures—80%, irregular hyperpigmented areas, atypical network,
blue-white veil—60%, pseudopods, polygons/angulated lines, white shiny streaks, irreg-
ular dots/globules, crusts/erosions, rosettes—40%, prominent skin markings, rainbow
pattern—20%. As for the Seven-Point Checklist dermoscopic algorithm, one of them had
2 points, while four out of five tumors had over 3 points (confirmed melanomas), with one
tumor having the highest score of 8 points.

• Nodular Melanoma (NM)

Only one tumor was a nodular melanoma. Conventional melanoma dermoscopic
findings are typically not found in nodular melanomas as these criteria are specific for
this type of tumor: blue and black color (blue-black rule), atypical vascular pattern (linear
irregular vessels/more than two types of vessels), milky-red color [10]. The studied
tumor had a symmetrical shape and the following dermoscopic criteria: blue-white veil,
white shiny streaks, and crusts/erosions. While performing the Seven-Point Checklist
dermoscopic algorithm, we obtained a score of 2 points for this lesion.

• Lentigo Maligna Melanoma (LMM)

Four out of ten melanomas corresponded to the lentigo maligna subtype. All tu-
mors had an asymmetric morphology, and out of the conventional melanoma dermo-
scopic criteria, the following were more specific for LMM: irregular hyperpigmented areas,
irregular dots/globules, white shiny streaks, regression structures—100%, irregular blotch,
polygons/angulated lines, blue-white veil—75%, rosettes—50%, atypical vascular
pattern—25%. All tumors had 3 points or more after being assessed with the Seven-Point
Checklist dermoscopic algorithm, with 5 points being the highest score, see
Table 1—Melanoma—Dermoscopic findings, and Figure 1—Main melanoma subtypes.
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Table 1. Melanoma—Dermoscopic findings. “-” = no dermoscopic findings; “+” = positive dermo-
scopic findings.

Dermoscopic Findings SSM (Percentage of
Dermoscopic Criteria)

NM (Percentage of
Dermoscopic Criteria)

LMM (Percentage of
Dermoscopic Criteria)

Morphological asymmetry 100% - 100%

Irregular streaks/pseudopods 40% - 0%

Atypical network 60% - 0%

Polygons/angulated lines 40% - 75%

Blue-white veil 60% + 75%

Irregular hyperpigmented areas 60% - 100%

Irregular blotch 0% - 50%

White shiny streaks 40% + 100%

Irregular dots/globules 40% - 100%

Rosettes 40% - 50%

Regression structures 80% - 100%

Prominent skin markings 20% - 0%

Rainbow pattern 20% - 0%

Crusts/erosions 40% + 0%

Atypical vascular pattern 0% - 25%
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• Dermoscopic prediction of melanoma thickness

Dermoscopy helps increase the diagnostic accuracy of melanoma and may be of help
in estimating the tumoral thickness [13]. Each dermoscopic color has a histopathological
correspondent that can help estimate the depth of the pigments and the tumoral thickness:
black—melanin found in the stratum corneum, dark/light brown—melanin found in
the epidermis or the dermal/epidermal junction, grey—melanin found in the dermis
(mostly superficial dermis), blue—melanin found in the deep dermis, yellow/orange—
serum/keratin in the epidermis, white—fibrosis, collagen located in the dermis, red—blood
found in the vessels in the superficial dermis, purple—low oxygen levels in the blood
vessels (the color of blood varies from red to purple/blue, depending on the degree of
oxygenation)—located in the deep dermis [1,10]. One of the most important prognostic
factors for melanoma is the Breslow index (IB) [3]. To estimate it, we used the correlation
of the Clark staging to the IB [14] based on the dermoscopic criteria listed in Table 1. As a
correlation of Clark–Breslow index staging (which may vary according to the localization
of the tumor and the thickness of the skin of different anatomical sites), we will refer
to it as Clark Level 1 (epidermis)—IB ≤ 1.00 mm, Clark Level 2 (papillary dermis)—IB
1.00–2.00 mm, Clark Level 3 (papillary dermis-reticular junction)—IB 2.00–4.0 mm, Clark
Level IV (reticular dermis)—IB > 4.0 mm, Clark Level V (subcutaneous invasion). We also
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assessed the dermatoscopic colors (black, brown, blue, grey, yellow/orange, red, violet) of
the studied melanomas, and the following results were obtained:

• Superficial spreading melanoma (SSM)

The most frequently encountered dermoscopic colors in this subtype were: black and
brown—100%, white—80%, grey and blue—60%, and yellow/orange—40%. To estimate
the Breslow index, we assessed the melanomas that had five colors (black, brown, grey,
blue, and white) and the highest score (8 points) at the Seven-Point Checklist algorithm.
The black/brown colors encountered in this tumor are associated with melanin located
in the epidermis, whereas the blue color is associated with melanin found in the deep
dermis [1,10]. As for the dermoscopic structures, this tumor had: atypical pigmented
network/eccentric hyperpigmentation—mostly correlated with elongated rete ridges with
melanin found at the dermal-epidermal junction (DEJ) [15]; blue-white veil—typical to
an elevated part of the lesion and its histologic correspondent are extremely pigmented
atypical melanocytes/melanophages located in the dermis; pseudopods—associated with
heavily pigmented nests of melanocytes mostly located in the DEJ or superficial dermis;
irregular dots/globules—melanin located in the epidermis [15]; regression structures—
associated with fibrosis located in the dermis [15]. If we were to consider the dermoscopic
colors, with blue meaning melanin located in the dermis, the tumor would have a Clark
Level IV—IB > 4.0 mm [1,10,14,15]. As for the dermoscopic structures, the tumors should
be located somewhere between the epidermis and superficial dermis, meaning a Clark
Level of I-II—IB ≤ 1.00, 1.1–2.00 mm [12,13]. The histopathological results of this tumor
showed the following: Clark Level II, IB = 0.5 mm, with a pT1a stage.

• Nodular melanoma (NM)

We observed the following colors in the assessed nodular melanoma: black, brown,
blue, yellow/orange, and white. The correspondents of the tumor’s colors were: black/
brown—associated with melanin located in the epidermis, yellow/orange—serum/keratin
in the epidermis, blue—melanin found in the deep dermis, white—fibrosis, collagen lo-
cated in the dermis. The blue-white veil dermoscopic criterion is associated with atypical
melanocytes/melanophages in the dermis [15]. Based on these dermoscopic findings, the
tumoral thickness should correspond to a Clark Level I-II (epidermis, papillary dermis) =
IB 1.00–2.00 mm. The histopathological results showed: Clark Level II, IB of 1.2 mm, and a
pT2a stage.

• Lentigo maligna melanoma (LMM)

The main colors found in these tumors were black, brown, grey, white—100%, and
blue—66.66%. We assessed the tumor with the most colors (five) and the highest score
(5 points) on the Seven-Point Checklist algorithm. This tumor had the following col-
ors: black/brown—melanin found in the epidermis, grey—melanin in the superficial
dermis, blue—correlated with the deep dermis, and white—fibrosis, collagen located
in the dermis [1,10]. Dermoscopic structures: blue-white veil—associated with atypical
melanocytes/melanophages located in the dermis [13], irregular dots/globules—melanin
located in the epidermis [15], eccentric hyperpigmentation—melanin found at the dermal-
epidermal junction (DEJ) [15], regression structures—fibrosis located in the dermis. Based
on the dermoscopic findings, the tumor should be located somewhere between the epider-
mis and the dermis, with a Clark Level of I–II—IB ≤ 1.00–2.00 mm. The histopathological
exam showed: Clark Level I, IB = 0.37 mm, see Figure 2—Dermoscopic and histopathologi-
cal aspects of melanoma.

After we performed the Seven-Point Checklist, according to the algorithm, we had a
median of 4.1 points for the confirmed melanomas, with 8 points being the highest score
obtained for a superficial spreading melanoma.
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Figure 2. Dermoscopic and histopathologic aspects of melanoma. (A). Superficial spreading
melanoma (SSM)—Main dermoscopic criteria—asymmetrical melanocytic lesion, with atypical
network, eccentric hyperpigmented areas, irregular dots/globules, irregular streaks/pseudopods,
central blue-white veil, regression structures. Histopathologic description—SSM without ulceration,
BI (Breslow index) = 0.5 mm (pT1a), Clark level II, developed on a preexisting nevus—atypical
melanocytes located in the dermal-epidermal junction, with pagetoid ascension. (B). Lentigo maligna
melanoma (initial lesion)—Main dermoscopic criteria—asymmetrical melanocytic lesions with ir-
regular dots/globules, eccentric hyperpigmented area, and regression structures. Histopathologic
description: complete regression of the lentiginous component of a lentigo maligna melanoma—
flattened epidermis, severe dermal solar elastosis, melanophages deposited in a band-like in the
papillary dermis. Immunohistochemistry—Melan A and SOX 10—melanocytes with quasi-normal
characteristics and disposition in the basal layer of the epidermis. (C). Lentigo maligna melanoma
(vertical growth phase, recurrence after 8 months on the post-operative scar)—Main dermoscopic
criteria—atypical vascular pattern, eccentric hyperpigmented area, regression structures. Histopatho-
logic description—LMM (vertical growth phase) without ulceration, BI = 2.2 mm (pT3a), Clark level
IV—atypical melanocytes arranged lentiginously and in nests at the dermo-epidermal junction, with
pagetoid invasion in the epidermis. Immunohistochemistry—Melan A and Tyrosinase—positive.
Histopathologic images—provided through the courtesy of Dr. Tiberiu Tebeică, Dr. Leventer Centre—
Bucharest, Romania.

3.2. Nevi—Dermoscopic Classification

Melanocytic nevi can be classified into the following categories: acquired nevi
(dysplastic—junctional/lentiginous, or compound, Spitz, and Reed), congenital nevi
(superficial, superficial, and deep, dermal—Miescher (face), and Unna (body) [1]. We
classified most of the nevi selected for this study based on their dermoscopic patterns
(pattern analysis): reticular, globular, homogenous, and starburst [9].

Two of the selected nevi were acral melanocytic lesions, for which we used the fol-
lowing patterns for analysis: parallel furrow, parallel ridge, lattice-like, and fibrillar; these
lesions had a mainly parallel furrow pattern. After the pattern analysis for the rest of the
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nevi, 48.42% of the tumors (92 nevi) had only one pattern, with the reticular pattern being
the most frequent—20%. There were also nevi with two patterns (46.31%, 88 lesions), out
of which, the reticular and homogenous nevi were the most encountered—25.78%. Only
4.21% of the nevi (8 lesions) had three patterns (reticular, globular, and homogenous nevi).

• Atypical nevi—dermoscopic key findings of melanomagenesis?

Atypical nevi are benign tumors that some studies consider to be precursors of
melanoma [16], and it is believed that there could be a linear progression from common
to dysplastic nevi that may eventually transform into melanoma under different inter-
nal/external factors [16]. It is often difficult to differentiate an atypical nevus from a thin
melanoma, due to their clinical and dermoscopic similarities, which is why it is necessary
to have an early diagnosis to make the right therapeutic decision (to perform an excision or
not, since approximately 30% of this skin cancer is nevus-associated melanomas) [16,17]. To
determine if there were any hints of a nevus possibly transforming into a melanoma (hints
of melanomagenesis) we assessed the nevi based on the Seven-Point Checklist dermoscopic
algorithm (<3 points = nevi, ≥3 points = melanoma—we correlated the results with the
lesion possibly being an atypical nevus/candidate for excision). After performing this
algorithm, we obtained a median of 0.90 points (compared to the 4.1 median obtained for
the confirmed melanomas). We obtained a score of ≥3 points for 21 out of 190 nevi (11.05%),
with 4 points being the highest score, whereas most of the nevi had <3 points (169 out of
190 lesions—approximately 88.95%). The lesions that had ≥ 3 points were considered atyp-
ical nevi and we further analyzed them to see if any other melanoma-specific dermoscopic
criteria (white shiny streaks, prominent skin markings, polygons/angulated lines) were
present. We obtained the following results: 12 out of 21 lesions (57.14%) presented at least
one of the criteria listed above, with polygons/angulated lines being the most predominant
criterion (11 out of 21 lesions).

4. Discussion

Dermoscopy is an essential tool for the clinician that helps increase the accuracy of
melanoma diagnosis, leading to its early detection, and increasing the patient’s chances
of survival [3]. Melanoma is an aggressive skin cancer that can arise de novo or on a
preexisting nevus [6]. The morphologic heterogeneity of this neoplasm oftentimes makes it
difficult to differentiate, especially in its early stages, from certain nevi, as they may have
clinical, dermoscopic, or histopathological similarities [16]. For example, in a study by C.
Longo et al., there are reports of a rare type of melanoma, nevoid melanoma, that is difficult
to differentiate from a nevus, but dermoscopy may provide clues to help identify it [18].
This type of melanoma can be classified as nevus-like, amelanotic, or multi-component
type [18]. The most common dermoscopic criteria found in nevoid melanomas are atypical
vessels and irregular dots/globules [18].

Melanoma can affect all ages. There are studies that report the occurrence of melanoma
at very young ages which are based on both the mutations of certain genes and the
expression of carcinogenic risk factors (from intense and unprotected exposure to natural
UV radiation, exposure to artificial UV sources, lack of photoprotection, phototype I and II,
a high number of nevi, the presence of atypical nevi, and outdoor occupations, to certain
oncogenic genotypes of human papillomaviruses) [19].

According to a study by Bernard Ackerman [20], all primary cutaneous melanomas
arise in the epidermis, under a sequence of events, with the proliferation of melanocytes
that at first extend horizontally along the basal layer and later on extend deeper and
deeper into the dermis. Whereas some studies report that nevi are not precursors of
melanoma [21], others attest that this is a controversial matter and that a small number of
nevi could eventually transform into melanomas through a linear progression influenced by
a series of mutagenic factors [22,23]. This linear progression would lead to the occurrence
of nevus-associated melanomas (on preexisting nevi) that are reported to develop with
a frequency of 20–30%, as the majority of melanomas develop de novo (approximately
70–80%) [4,6–8,17,22,23]. However, several studies reported that the histology of nevus-
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associated melanomas may present an abrupt histologic transition between the benign
(nevus) and malignant (melanoma) components [24–26]. This may contradict the linear
progression theory (the evolution from common/atypical nevi to melanoma). A nevus-
associated melanoma is histologically defined by the coexistence of nevus and melanoma
components. Two of the main histopathological features of nevi are nesting (melanocytes
forming clusters of cells within a tissue) and maturation (progressive change in nest
architecture/melanocyte cytology)—characteristics that are usually lost in melanomas [17].
Furthermore, some studies attest that definitive histological features of common and
atypical nevi are not observed in the same lesion (nevus-associated melanoma), which
suggests that a progression from common to atypical nevi, and later on to melanoma, is
probably rare [17]. This theory is strengthened by studies that attest that the risk of a nevus
transforming into melanoma over the course of 80 years has been estimated at 0.03% in men
and 0.009% in women [7]. A study by Alendar et al. also rejected the theory about tumor
progression from common nevi to atypical nevi and then to melanoma, as it was found that
melanomas usually develop from a “superficial”/“superficial and deep” congenital nevus,
and not from an atypical nevus evolved from a common nevus [27].

As for the results of the study, to analyze the lesions, the Seven-Point Checklist
and the pattern analysis algorithms were used. We found the Seven-Point Checklist
algorithm to be a very useful tool in distinguishing between nevi and melanomas, as most
of the analyzed nevi (169 out of 190 nevi—approximately 88.95%) had under 3 points
(benign tumors/nevi), whereas most of the histopathologically confirmed melanomas
(8 out of 10 melanomas—80%) had ≥3 points (malignant tumor/melanoma). In a study
by Schweizer et al., the Seven-Point Checklist algorithm had an accuracy of 63.9–83.6%,
being the second best after the ABCDE rule [28]. Similarly, a study by Argenziano et al.
shows that the Seven-Point Checklist has a high sensitivity for melanoma diagnosis [29].

We found the pattern analysis algorithm to be an important tool in classifying nevi,
which also draws attention to the atypical morphology of some lesions, especially to those
that had two (46.31%) or three patterns (4.21%). In a study by Wolner et al., pattern analysis
showed superior diagnostic performance, helping assess the heterogeneity and pattern
of the studied lesions [30]. In a study by Seidenari et al., the following dermoscopic
criteria were found to be more specific to melanoma in situ, as opposed to atypical nevi:
an atypical network that involved more than 75% of the lesion, with more than a type of
network, reticular grey-blue areas (78%—MIS vs. 48%—atypical nevi), focal thickening
of the network, and a black network [31]. In our study, the most encountered criteria
in the atypical nevi population were the polygons/angulated lines (11 out of 21 lesions).
The evolution of nevi is a complex process that involves intrinsic and extrinsic factors.
Among the different types of nevi, the Spitz nevus is one of the most difficult types to
differentiate from melanoma, as it may present itself as a pink-red plaque or nodule (similar
to amelanotic melanoma), or it can be pigmented (Reed nevus) [32]. For Spitz nevi/spitzoid
lesions, there is yet to be an established consensus regarding their management. As it is
oftentimes difficult to differentiate a melanoma from a spitzoid lesion, the following was
proposed: for typical Spitz nevi in children under 12 years, the recommendation is for
regular clinical follow-up, whereas for lesions that occur after 12 years, they should be
excised or digitally monitored until stabilized [33]. All atypical spitzoid lesions, regardless
of the age of the patient, should be excised [33].

Regarding the estimation of tumoral thickness, for the studied melanomas, we used
dermoscopic colors and specific criteria, and we compared the results to the histopathologi-
cal examination. The dermoscopic color assessment was not a very accurate criterion for
this study as it did not help to establish the exact depth of the tumors; for example, one of
the analyzed SSMs had blue colors, which means melanin located in the deep dermis, but
the tumor had a histopathologically confirmed Breslow index of 0.5 mm (though it may
vary according to the examined situs of the tumor and the experience and knowledge of
the pathologist). Our study showed that dermoscopy may not be a very accurate tool for
assessing tumoral thickness, but at large, it may help orient the clinician in making the right
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therapeutic decision. In a study by Martinez-Piva et al., it was reported that dermoscopy
is useful in estimating preoperative Breslow thickness in melanoma [13]. In a different
study by Sgouros et al., not enough evidence was found regarding dermoscopy estimating
the IB of nodular melanoma, but it seems that it may assist in the early recognition of
this melanoma subtype [34]. According to a study by Rodriguez-Lomba et al., the accu-
racy of the combination of dermoscopic colors and structures is yet to be established, but
dermoscopy may help in the discrimination between thin and invasive melanomas [35].

Some of the most encountered dermoscopic criteria in the studied melanomas were:
polygons (75%—LMM, 40%—SSM), white shiny streaks (100% in LMM, 40%—SSM), blue-
white veil (60%—SSM, 75%—LMM), regression structures (80%—SSM, 100%—LMM),
rosettes (40%—SSM, 50%—LMM), and irregular hyperpigmented areas (60%—SSM,
100%—LMM). A study by González-Álvarez et al. states that rosettes may be an indi-
cator of incipient melanomas [36], and this may be correct as one of the studied tumors
that had rosettes had an IB of 0.37 mm. Concerning the polygons, we found them to be
more specific to LMM (75%), similar to a study by Iznardo et al. that highlights that poly-
gons/angulated lines are more frequently seen in lentigo maligna located on the face [37].
All the LMM tumors had white shiny streaks, with them being present in 40% of the studied
SSM too, showing that it is a specific dermoscopic structure for melanoma, similar to a
study by Verzi et al. that states that white shiny streaks are very specific for melanoma [38].
Blue-white veil and regression structures were some of the most encountered dermoscopic
structures that are specific to melanoma. In a study by Martins da Silva, the blue-white veil
is mostly found in invasive melanomas [39]. Bassoli et al. stated that identifying regression
structures in a tumor is helpful in the diagnosis of early melanoma [40]. In our study, none
of the studied tumors that had a blue-white veil or regression structures were invasive
melanomas. As for the identification of irregular hyperpigmented areas, in our study, they
were found in all the LMM tumors, none of which were invasive melanomas. In a paper
published by Lallas et al., irregular hyperpigmented areas seemed to be an indicator of in
situ melanoma [41].

One of the article’s limitations is the relatively low number of melanomas which may
limit the study’s accuracy. However, we consider this paper to be important as it highlights
dermoscopy’s versatility and the many ways in which it can help the clinician, besides being
one of the most important tools in skin cancer detection. Another limitation is the research
design, which could raise confusion for the audience as it may seem like a mix between
a review and an original research article. The intent was to build an original research
article, but some aspects had to be discussed (for example, the utility of dermoscopy, Spitz
nevi, and various aspects of melanoma) to raise awareness regarding the importance of
early melanoma detection and skin cancer prevention. It is very important to diagnose
melanoma in its early stages as it is easier to treat, with lower morbidity and mortality
rates, as opposed to diagnosing and treating advanced melanomas. In a study by Rotaru
et al., most of the studied tumors were diagnosed as advanced melanomas, with an IB of
over 2 mm, making the treatment of the patients much more difficult, and associated with
low survival rates [42].

Dermoscopy is undoubtedly one of the main tools in early melanoma diagnosis which
helps the clinician to better the patient’s prognosis and chances of survival. It is also
a great tool for monitoring the patient, especially for individuals with a high risk for
melanoma (atypical mole syndrome) [43]. Aside from aiding in diagnosing early skin
cancer, dermoscopy also reduces the rates of unnecessary excisions, which leads to cost
savings, lower morbidity rates, and less pain and scarring for the patient—facts highlighted
in a study by Plüddemann et al. [44]. Moreover, dermoscopy can be used for examining
perilesional skin, inflammatory conditions, dermatoses (psoriasis, dermatitis), hair and
scalp (trichoscopy), skin infestations and infections (entomodermatoscopy), and nails [1].
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5. Conclusions

Dermoscopy is a non-invasive and useful tool in the establishment of an early melanoma
diagnosis. In addition to classifying melanocytic lesions, it may roughly predict the thickness
of tumors based on dermoscopic colors and structures, which may help in choosing the
right treatment option. Though tumoral thickness/the Breslow index may be estimated
through dermoscopy, the histopathological examination remains superior in this matter. To
ease the diagnostic process, the clinician may use certain dermoscopic algorithms, such as
the Seven-Point Checklist or pattern analysis. In this study, the Seven-Point Checklist and
the pattern analysis algorithms proved to be useful tools for the classification of melanocytic
nevi and for differentiating them from melanoma. Early melanoma diagnosis is the key to a
better prognosis for the patient as dermoscopy remains an essential tool for dermatologists,
with many roles and applications, which helps them read the “messages” left by skin cancers
and many other dermatological conditions.

Author Contributions: C.-R.M.—conceptualization, data curation, formal analysis, investigation,
methodology, validation, visualization, writing—original draft, project administration, writing—
review, and editing. G.M.I.—conceptualization, supervision, validation, visualization, project admin-
istration, writing—review and editing. M.L.—conceptualization, resources, validation, visualization,
supervision, writing—review and editing, M.R.—conceptualization, data curation, investigation,
methodology, resources, supervision, validation, visualization, project administration, writing—
review and editing. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the Emergency Hospital of Sibiu County
(approval no. 6001/09.03.2022).

Informed Consent Statement: Not applicable.

Data Availability Statement: The datasets used and/or analyzed during the present study are
available from the corresponding author upon reasonable request.

Acknowledgments: Tiberiu Tebeică—Dr Leventer Centre—Dermatology clinic, Bucharest, Romania—
for providing valuable data to the article (histopathological images).

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Rosendahl, C.; Marozava, A. Dermatoscopy and Skin Cancer. In A Handbook for Hunters of Skin Cancer and Melanoma;

Scion Publishing Ltd.: Banbury, UK, 2019.
2. Sainz-Gaspar, L.; Sánchez-Bernal, J.; Noguera-Morel, L.; Hernández-Martín, A.; Colmenero, I.; Torrelo, A. Spitz Nevus and

Other Spitzoid Tumors in Children—Part 1: Clinical, Histopathologic, and Immunohistochemical Features. Actas Dermosifiliogr.
(Engl. Ed.) 2020, 111, 7–19, (In English, Spanish). [CrossRef] [PubMed]

3. Trindade, F.M.; de Freitas, M.L.P.; Bittencourt, F.V. Dermoscopic evaluation of superficial spreading melanoma. An. Bras. De
Dermatol. 2021, 96, 139–147. [CrossRef]

4. Ward, W.H.; Lambreton, F.; Goel, N.; Jian, Q.Y.; Farma, J.M. Clinical Presentation and Staging of Melanoma. In Cutaneous
Melanoma: Etiology and Therapy [Internet]; Ward, W.H., Farma, J.M., Eds.; Codon Publications: Brisbane, Australia, 2017; Chapter 6.
Available online: https://www.ncbi.nlm.nih.gov/books/NBK481857/ (accessed on 12 December 2022). [CrossRef]

5. Shain, A.H.; Bastian, B.C. From melanocytes to melanomas. Nat. Rev. Cancer 2016, 16, 345–358, Erratum in: Nat. Rev. Cancer
2020, 20, 355. [CrossRef] [PubMed]

6. Pampena, R.; Kyrgidis, A.; Lallas, A.; Moscarella, E.; Argenziano, G.; Longo, C. A meta-analysis of nevus-associated melanoma:
Prevalence and practical implications. J. Am. Acad. Dermatol. 2017, 77, 938–945.e4. [CrossRef] [PubMed]

7. Martín-Gorgojo, A.; Nagore, E. Melanoma Arising in a Melanocytic Nevus. Actas Dermosifiliogr. (Engl. Ed.) 2018, 109, 123–132.
(In English, Spanish) [CrossRef] [PubMed]

8. Seebacher, N.A. Melanoma. 2022. Available online: https://dermnetnz.org/topics/melanoma (accessed on 12 December 2022).
9. Soyer, H.P.; Argenziano, G.; Hofmann-Wellenhof, R.; Zalaudek, I. Dermoscopy The Essentials, 3rd ed.; Elsevier: Amsterdam,

The Netherlands, 2020.
10. Lallas, A.; Apalla, Z.; Lazaridou, E.; Ioannides, D. Dermatoscopy A-Z; CRC Press: Boca Raton, FL, USA; Taylor & Fancis Group:

Abingdon, UK, 2020.

http://doi.org/10.1016/j.ad.2019.02.011
http://www.ncbi.nlm.nih.gov/pubmed/31787210
http://doi.org/10.1016/j.abd.2020.06.012
https://www.ncbi.nlm.nih.gov/books/NBK481857/
http://doi.org/10.15586/codon.cutaneousmelanoma.2017.ch6
http://doi.org/10.1038/nrc.2016.37
http://www.ncbi.nlm.nih.gov/pubmed/27125352
http://doi.org/10.1016/j.jaad.2017.06.149
http://www.ncbi.nlm.nih.gov/pubmed/28864306
http://doi.org/10.1016/j.ad.2017.06.009
http://www.ncbi.nlm.nih.gov/pubmed/28818288
https://dermnetnz.org/topics/melanoma


Life 2023, 13, 477 11 of 12

11. Rodríguez-Lomba, E.; García-Piqueras, P.; Lozano-Masdemont, B.; Nieto-Benito, L.M.; Hernández de la Torre, E.; Parra-Blanco, V.;
Suárez-Fernández, R.; Lázaro-Ochaita, P.; Avilés-Izquierdo, J.A. ‘Rainbow pattern’: A dermoscopic sign of invasive melanoma.
Clin. Exp. Dermatol. 2022, 47, 529–533. [CrossRef] [PubMed]

12. Ishida, M.; Iwai, M.; Yoshida, K.; Kagotani, A.; Okabe, H. A distinct histopathological variant of a malignant melanoma with
perivascular pseudorosettes: A case report. Oncol. Lett. 2013, 6, 673–675. [CrossRef]

13. Martínez-Piva, M.M.; Vacas, A.S.; Rodríguez Kowalczuk, M.V.; Gallo, F.; Rodrígues Vasconcelos, M.; Mazzuoccolo, L.D. Der-
moscopy as a Tool for Estimating Breslow Thickness in Melanoma. Actas Dermosifiliogr. (Engl. Ed.) 2021, 112, 434–440. (In English,
Spanish) [CrossRef] [PubMed]

14. Hasney, C.; Butcher, R.B., 2nd; Amedee, R.G. Malignant melanoma of the head and neck: A brief review of pathophysiology,
current staging, and management. Ochsner. J. 2008, 8, 181–185.

15. Massone, C.; Hofman-Wellenhof, R.; Chiodi, S.; Sola, S. Dermoscopic Criteria, Histopathological Correlates and Genetic Findings
of Thin Melanoma on Non-Volar Skin. Genes 2021, 12, 1288. [CrossRef]

16. Jitian, C.-R.; Frăt, ilă, S.; Rotaru, M. Clinical-dermoscopic similarities between atypical nevi and early stage melanoma. Exp. Ther.
Med. 2021, 22, 854. [CrossRef]

17. Damsky, W.E.; Bosenberg, M. Melanocytic nevi and melanoma: Unraveling a complex relationship. Oncogene 2017, 36, 5771–5792.
[CrossRef]

18. Longo, C.; Piana, S.; Marghoob, A.; Cavicchini, S.; Rubegni, P.; Cota, C.; Ferrara, G.; Cesinaro, A.M.; Baade, A.; Bencini, P.L.; et al.
Morphological features of naevoid melanoma: Results of a multicentre study of the International Dermoscopy Society.
Br. J. Dermatol. 2015, 172, 961–967. [CrossRef] [PubMed]

19. Rotaru, M.; Iancu, G.; Mihalache, M.; Anton, G.; Morariu, S. α-HPV positivity analysis in a group of patients with melanoma and
non-melanoma skin cancer. Rev. Romana Med. Lab. 2014, 22, 471–478. [CrossRef]

20. Ackerman, A.B. Malignant melanoma: A unifying concept. Hum. Pathol. 1980, 11, 591–595. [CrossRef]
21. Ackerman, A.B.; Mihara, I. Dysplasia, dysplastic melanocytes, dysplastic nevi, the dysplastic nevus syndrome, and the relation

between dysplastic nevi and malignant melanomas. Hum. Pathol. 1985, 16, 87–91. [CrossRef]
22. Cymerman, R.M.; Shao, Y.; Wang, K.; Zhang, Y.; Murzaku, E.C.; Penn, L.A.; Osman, I.; Polsky, D. De Novo vs Nevus-Associated

Melanomas: Differences in Associations With Prognostic Indicators and Survival. J. Natl. Cancer Inst. 2016, 108, djw121. [CrossRef]
23. Sondermann, W.; Utikal, J.S.; Enk, A.H.; Schadendorf, D.; Klode, J.; Hauschild, A.; Weichenthal, M.; French, L.E.; Berking, C.;

Schilling, B.; et al. Prediction of melanoma evolution in melanocytic nevi via artificial intelligence: A call for prospective data.
Eur. J. Cancer 2019, 119, 30–34, Erratum in: Eur. J. Cancer 2019, 123, 171. [CrossRef] [PubMed]

24. Longo, C.; Rito, C.; Beretti, F.; Cesinaro, A.M.; Piñeiro-Maceira, J.; Seidenari, S.; Pellacani, G. De novo melanoma and melanoma
arising from pre-existing nevus: In vivo morphologic differences as evaluated by confocal microscopy. J. Am. Acad. Dermatol.
2011, 65, 604–614. [CrossRef] [PubMed]

25. Loghavi, S.; Curry, J.L.; Torres-Cabala, C.A.; Ivan, D.; Patel, K.P.; Mehrotra, M.; Bassett, R.; Prieto, V.G.; Tetzlaff, M.T. Melanoma
arising in association with blue nevus: A clinical and pathologic study of 24 cases and comprehensive review of the literature.
Mod Pathol. 2014, 27, 1468–1478. [CrossRef] [PubMed]

26. Ferrara, G.; Improta, G. The Histopathological Diagnosis and Reporting of Melanoma: A New Look at an Old Challenge.
Austin. J. Dermatolog. 2016, 3, 1044.

27. Alendar, T.; Kittler, H. Morphologic characteristics of nevi associated with melanoma: A clinical, dermatoscopic and histopatho-
logic analysis. Dermatol. Pract. Concept. 2018, 8, 104–108. [CrossRef]

28. Schweizer, A.; Fink, C.; Bertlich, I.; Toberer, F.; Mitteldorf, C.; Stolz, W.; Enk, A.; Kilian, S.; Haenssle, H.A. Differentiation of
combined nevi and melanomas: Case-control study with comparative analysis of dermoscopic features. J. Dtsch Dermatol. Ges.
2020, 18, 111–118. [CrossRef] [PubMed]

29. Argenziano, G.; Zalaudek, I. Recent Advances in Dermoscopic Diagnostic Technologies. Dermatol. Cancer—Eur. Oncol. Dis.
2007, 1, 104–106. [CrossRef]

30. Wolner, Z.J.; Yélamos, O.; Liopyris, K.; Marghoob, A.A. Dermoscopy of Melanocytic Lesions. In Melanoma; Riker, A., Ed.;
Springer: Cham, Switzerland, 2018. [CrossRef]

31. Seidenari, S.; Ferrari, C.; Borsari, S.; Bassoli, S.; Cesinaro, A.M.; Giusti, F.; Pellacani, G.; Ponti, G.; Zalaudek, I.; Argenziano, G. The
dermoscopic variability of pigment network in melanoma in situ. Melanoma Res. 2012, 22, 151–157. [CrossRef] [PubMed]

32. Argenziano, G.; Agozzino, M.; Bonifazi, E.; Broganelli, P.; Brunetti, B.; Ferrara, G.; Fulgione, E.; Garrone, A.; Zalaudek, I. Natural
evolution of Spitz nevi. Dermatology 2011, 222, 256–2600. [CrossRef] [PubMed]

33. Sainz-Gaspar, L.; Sánchez-Bernal, J.; Noguera-Morel, L.; Hernández-Martín, A.; Colmenero, I.; Torrelo, A. Spitz Nevus and
Other Spitzoid Tumors in Children. Part 2: Cytogenetic and Molecular Features. Prognosis and Treatment. Actas Dermosifiliogr.
(Engl. Ed.) 2020, 111, 20–25, (In English, Spanish). [CrossRef] [PubMed]

34. Sgouros, D.; Lallas, A.; Kittler, H.; Zarras, A.; Kyrgidis, A.; Papageorgiou, C.; Puig, S.; Scope, A.; Argenziano, G.; Zalaudek, I.; et al.
Dermatoscopic features of thin (≤2 mm Breslow thickness) vs. thick (>2 mm Breslow thickness) nodular melanoma and
predictors of nodular melanoma versus nodular non-melanoma tumours: A multicentric collaborative study by the International
Dermoscopy Society. J. Eur. Acad. Dermatol. Venereol. 2020, 34, 2541–2547. [CrossRef]

http://doi.org/10.1111/ced.14950
http://www.ncbi.nlm.nih.gov/pubmed/34592008
http://doi.org/10.3892/ol.2013.1430
http://doi.org/10.1016/j.ad.2020.11.015
http://www.ncbi.nlm.nih.gov/pubmed/33259813
http://doi.org/10.3390/genes12081288
http://doi.org/10.3892/etm.2021.10286
http://doi.org/10.1038/onc.2017.189
http://doi.org/10.1111/bjd.13524
http://www.ncbi.nlm.nih.gov/pubmed/25388239
http://doi.org/10.2478/rrlm-2014-0044
http://doi.org/10.1016/S0046-8177(80)80069-4
http://doi.org/10.1016/S0046-8177(85)80218-5
http://doi.org/10.1093/jnci/djw121
http://doi.org/10.1016/j.ejca.2019.07.009
http://www.ncbi.nlm.nih.gov/pubmed/31401471
http://doi.org/10.1016/j.jaad.2010.10.035
http://www.ncbi.nlm.nih.gov/pubmed/21715047
http://doi.org/10.1038/modpathol.2014.62
http://www.ncbi.nlm.nih.gov/pubmed/24743221
http://doi.org/10.5826/dpc.0802a07
http://doi.org/10.1111/ddg.14019
http://www.ncbi.nlm.nih.gov/pubmed/31951105
http://doi.org/10.17925/EOH.2007.0.2.104
http://doi.org/10.1007/978-3-319-78310-9_9
http://doi.org/10.1097/CMR.0b013e328350fa28
http://www.ncbi.nlm.nih.gov/pubmed/22395417
http://doi.org/10.1159/000326109
http://www.ncbi.nlm.nih.gov/pubmed/21494025
http://doi.org/10.1016/j.ad.2019.02.010
http://www.ncbi.nlm.nih.gov/pubmed/31739993
http://doi.org/10.1111/jdv.16815


Life 2023, 13, 477 12 of 12

35. Rodríguez-Lomba, E.; Lozano-Masdemont, B.; Nieto-Benito, L.M.; Hernández de la Torre, E.; Suárez-Fernández, R.; Avilés-
Izquierdo, J.A. Dermoscopic Predictors of Tumor Thickness in Cutaneous Melanoma: A Retrospective Analysis of 245 Melanomas.
Dermatol. Pract. Concept. 2021, 11, e2021059. [CrossRef]

36. González-Álvarez, T.; Armengot-Carbó, M.; Barreiro, A.; Alarcón, I.; Carrera, C.; García, A.; Malvehy, J.; Puig, S. Dermoscopic
rosettes as a clue for pigmented incipient melanoma. Dermatology 2014, 228, 31–33. [CrossRef] [PubMed]

37. Iznardo, H.; Garcia-Melendo, C.; Yélamos, O. Lentigo Maligna: Clinical Presentation and Appropriate Management. Clin. Cosmet.
Investig. Dermatol. 2020, 13, 837–855. [CrossRef]

38. Verzi, A.E.; Quan, V.L.; Walton, K.E.; Martini, M.C.; Marghoob, A.A.; Garfield, E.M.; Kong, B.Y.; Isales, M.C.; VandenBoom, T.;
Zhang, B.; et al. The diagnostic value and histologic correlate of distinct patterns of shiny white streaks for the diagnosis of
melanoma: A retrospective, case-control study. J. Am. Acad. Dermatol. 2018, 78, 913–919. [CrossRef]

39. Silva, V.P.; Ikino, J.K.; Sens, M.M.; Nunes, D.H.; Di Giunta, G. Dermoscopic features of thin melanomas: A comparative study of
melanoma in situ and invasive melanomas smaller than or equal to 1 mm. An. Bras. Dermatol. 2013, 88, 712–717. [CrossRef]

40. Bassoli, S.; Borsari, S.; Ferrari, C.; Giusti, F.; Pellacani, G.; Ponti, G.; Seidenari, S. Grey-blue regression in melanoma in situ-
evaluation on 111 cases. J. Skin Cancer 2011, 2011, 180980. [CrossRef]

41. Lallas, A.; Longo, C.; Manfredini, M.; Benati, E.; Babino, G.; Chinazzo, C.; Apalla, Z.; Papageorgiou, C.; Moscarella, E.; Kyrgidis,
A.; et al. Accuracy of Dermoscopic Criteria for the Diagnosis of Melanoma In Situ. JAMA Dermatol. 2018, 154, 414–419. [CrossRef]

42. Rotaru, M.; Jitian, C.R.; Iancu, G.M. A 10-year retrospective study of melanoma stage at diagnosis in the academic emergency
hospital of Sibiu county. Oncol. Lett. 2019, 17, 4145–4148. [CrossRef]

43. Rotaru, M.; Nati, A.E.; Avrămoiu, I.; Grosu, F.; Mălăescu, G.D. Digital dermoscopic follow-up of 1544 melanocytic nevi.
Rom J. Morphol. Embryol. 2015, 56, 1467–1472. [PubMed]

44. Plüddemann, A.; Heneghan, C.; Thompson, M.; Wolstenholme, J.; Price, C.P. Dermoscopy for the diagnosis of melanoma: Primary
care diagnostic technology update. Br. J. Gen. Pract. 2011, 61, 416–417. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.5826/dpc.1103a59
http://doi.org/10.1159/000356822
http://www.ncbi.nlm.nih.gov/pubmed/24356536
http://doi.org/10.2147/CCID.S224738
http://doi.org/10.1016/j.jaad.2017.11.021
http://doi.org/10.1590/abd1806-4841.20132017
http://doi.org/10.1155/2011/180980
http://doi.org/10.1001/jamadermatol.2017.6447
http://doi.org/10.3892/ol.2019.10098
http://www.ncbi.nlm.nih.gov/pubmed/26743296
http://doi.org/10.3399/bjgp11X578142

	Introduction 
	Materials and Methods 
	Results 
	Melanoma—Main Dermoscopic Criteria 
	Nevi—Dermoscopic Classification 

	Discussion 
	Conclusions 
	References

