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Background: Dermoscopic and reflectance confocal microscopy (RCM) correlations between morpho-
logic groups of melanoma have not yet been described.
Objective: Describe and compare dermoscopic and RCM features of cutaneous melanomas with
histopathological confirmation.
Methods: Single center, retrospective analysis of consecutive melanomas evaluated with RCM (2015-2019).
Lesions were clinically classified as typical, nevus-like, amelanotic/nonmelanoma skin cancer (NMSC)-like,
seborrheic keratosis (SK)-like and lentigo/lentigo maligna (LM)-like. Presence or absence of common facial
and nonfacial melanoma dermoscopic and RCM patterns were recorded. Clusters were compared with
typical lesions by multivariate logistic regression.
Results: Among 583 melanoma lesions, significant differences between clusters were evident (compared
to typical lesions). Observation of dermoscopic features ([50% of lesions) in amelanotic/NMSC-like lesions
consistently displayed 3 patterns (atypical network, atypical vascular pattern 1 regression structures), and
nevus-like and SK-like lesions and lentigo/LM-like lesions consistently displayed 2 patterns (atypical
network 1 regression structures, and nonevident follicles 1 heavy pigmentation intensity). Differences
were less evident with RCM, as almost all lesions were consistent with melanoma diagnosis.
Limitations: Small SK-like lesions sample, single RCM analyses (no reproduction of outcome).
Conclusion: RCM has the potential to augment our ability to consistently and accurately diagnose
melanoma independently of clinical and dermoscopic features. ( J Am Acad Dermatol 2024;90:309-18.)
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INTRODUCTION
Cutaneous melanoma presents various clinical,

histopathologic, and biologic features,1-5 mimicking
other skin lesions, such as pigmented basal cell
carcinoma (BCC), seborrheic keratosis (SK), and
others.6-11 Increased time to diagnosis is associated
CAPSULE SUMMARY

d Clinicopathologic and dermoscopic
assessments highlighted heterogeneous
feature frequencies among melanoma
that mimic other lesion types.
Differential diagnosis was difficult to
achieve, as many features are not specific
to melanoma.

d RCM assessments highlighted a
homogenous frequency of melanoma-
specific features, increasing consistent
and accurate melanoma diagnoses
independently of clinical and
dermoscopic features.
with poor prognosis12 and
delay can be due to both
patients’12-16 and physi-
cians’17-22 inability to deter-
mine high-risk lesions.

The wide range of clinical
presentations of nonacral
cutaneous melanomas were
recently classified into 5 clini-
copathological clusters,
derived from demographic,
morphologic, and pathologic
factors. Cluster types are
‘‘typical,’’ ‘‘nevus-like,’’ ‘‘ame-
lanotic/nonmelanoma skin
cancer (NMSC)-like,’’ ‘‘SK-
like,’’ and ‘‘lentigo/lentigoma-
ligna (LM)-like’’.23

Dermoscopy improves

sensitivity and specificity of melanoma identification
compared to naked-eye examination alone (90% vs
71% and 90% vs 81%, respectively),24 reducing the
number of unnecessary lesion biopsies for gold
standard, histopathology diagnosis.25 Reflectance
confocal microscopy (RCM) is a noninvasive,
in vivo tool that provides an optical biopsy through
horizontal skin scanning at nearly histologic resolu-
tion. RCM has been estimated to further reduce the
number of unnecessary biopsies by 43.4% compared
to dermoscopy alone.26,27

Typical melanoma type lesions are commonly
represented in literature, whereas other clinicopatho-
logical types are less represented.23 Although common
dermoscopy and RCM features have been correlated
with histopathologic subtypes and criteria have been
specified,1,28-32 correlations between morphologic
groups as defined by Klebanov et al with dermoscopic
and RCM features have not yet been described.
Characterizing clinicopathological categories of mela-
noma could offer insights into the spectrum of mela-
noma presentation and enhance diagnostic accuracy.

This study aims to describe and compare the
presence or absence of dermoscopic and RCM
features observed among a large cohort of histo-
pathologically confirmed cutaneous melanomas,
according to previously defined clinicopathologi-
cally-based cluster groups.23

MATERIALS AND METHODS
We retrospectively evaluated a dedicated data-

base of consecutive lesions assessed with RCM at the

Department of Dermatology,
University of Modena and
Reggio Emilia, registered
between January 2015 and
December 2019. Melanocy-
tic lesions in adult patients
with histopathologically con-
firmed melanoma were
initially identified. Lesions
with a complete set of
morphologic, dermoscopic,
and RCM images were
included. Given the technical
limitations of RCM’s ability to
visualize deep skin layers,8,9

acral lesions are not included
in the database, and are
therefore not represented in
this study.
Dermoscopic images were acquired using a
dermatoscope on polarized mode with contact
(DermLite Photo 3Gen_ LLC). RCM imaging was
performed with reflectance mode confocal laser
microscope9 (Vivascope1500; MAVIG GmBH).

The study was approved by the Institutional
Review Board (IRB) of Modena (Prot# 0008852/20),
and the investigation conducted in accordance with
the Declaration of Helsinki.

Clinicopathologic and dermoscopic features
Two independent dermatologists (CF, CC) were

provided with a complete set of clinical images and
were asked to classify each lesion according to
cluster groups. For any discrepancy among lesion
group assignments, a third (CR) and, when neces-
sary, a fourth (FF) dermatologist were consulted to
achieve group consensus. Clinical images were of
lesions only (whole body images were not
provided).

Evaluators were asked to record the presence or
absence of the dermoscopic patterns listed in the
revisited 7-point checklist of melanoma features33

and the 4 features indicated by Lallas et al34 for facial
lesions. Cluster groups were compared to the typical
cluster group. Amelanotic/NMSC-like cluster lesions



Abbreviations used:

BCC: basal cell carcinoma
DEJ: dermo-epidermal junction
LM: lentigo maligna
LMM: lentigo maligna type
NMSC: nonmelanoma skin cancer
RCM: reflectance confocal microscopy
SK: seborrheic keratosis
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included both hypomelanotic (pigmentation\30%)
and true nonpigmented amelanotic melanomas.

Reflectance confocal microscopy analysis
Instrument and acquisition methods have been

previously described.35 At this center, all lesions
candidate for excision were referred for an immedi-
ate RCM evaluation. Briefly, for each lesion, a com-
plete set of at least 3 VivaBlock mosaics (epidermal
layers, dermo-epidermal junction [DEJ], and upper
dermis) were available. Lesion images were divided
among 3 expert dermatologists (CR, SG, MM) for
evaluation according to 8 established RCM mela-
noma criteria.

Histopathology
Tumors were classified as melanoma (including

superficial spreading melanoma and invasive), len-
tigomaligna type (LM/LMM), or unclassified. Tumors
were staged according to the American Joint
Committee on Cancer classifications: Tis, melanoma
in situ; T1, #1.0 mm; T2, $1.0-2.0 mm; T3, $2.0-
4.0 mm; T4,[4.0 mm.36

Statistical analysis
Statistical analysis was performed using STATA

v.17 (StataCorp. 2021. Stata Statistical Software:
Release 17: StataCorp LLC.). Continuous variables
in subgroups were compared using unpaired
Student’s t tests and categorical variables were
compared using Pearson’s chi-squared tests.
Multivariate logistic regression using stepwise selec-
tion (intercept-only model fitted individual score
statistics and variables P\.05) identified prognostic
factors between cluster groups and typical lesions.
Insignificant variables were removed. ‘‘Goodness of
fit’’ was evaluated with the Hosmer and Lemeshow
test. Univariate and multivariate logistic regression
data (odds ratio (OR) and 95% confidence interval
(CI)). A P\ .05 was considered significant.

RESULTS
Demographic and histopathologic features

A total of 598 melanoma cases were identified for
study enrollment. Fifteen lesions were excluded due
to an incomplete imaging set. In total, 583 mela-
nomas were included in the study and analyzed, see
Flow chart Fig 1.

Table I outlines demographic and histological
characteristics of included lesions. In the total cohort,
most patients were male (56.1%) and mean age was
57.9 years (20-89). The most common lesion location
was the trunk (61.9%). In terms of lesion thickness,
45.8% were Tis (including LM). Only 8.4% of cases
were[T1.

Most lesions were classified by clinicopatholog-
ical images as typical (40.1%), followed by nevus-
like (35.7%), lentigo/LM-like (11.5%), amelanotic/
NMSC-like (9.4%), and very few were classified as
SK-like (3.3%).

Among the clinicopathological groups, there
were significant differences in patient age at diag-
nosis, body location, pathological diagnoses, and
melanoma staging. There were no significant differ-
ences in sex distribution.

The nevus-like lesion group consisted of the
youngest mean age, whereas the lentigo/LM-like
group reported the oldest mean age. As expected,
most lesions were observed on the trunk across
clinicopathologic groups (63%-73%), with the
exception of the lentigo/LM-like lesions, which
were frequently observed on the head and neck
(73.1%). Of the 41 lesions confirmed with histology
as LM/LMM, 29 were classified clinicopathologically
as lentigo-LM like (70.7%). Tis was the most common
classification overall (45.8%). Among typical,
amelanotic/NMSC-like and SK-like groups, the
most frequent classification was T1 (54.7%, 47.3%
and 57.9% respectively). All melanoma above T2
were observed in the typical and amelanotic/NMSC-
like (except 1 nevus-like lesion).

Dermoscopic characterization
Typical lesions. Dermoscopic features observed

in each cluster are summarized in Table II. In the total
cohort of lesions, the most common dermoscopic
featureswere atypical network (83.0%) and regression
structures (white scar-like depigmentation and/or
blue pepper-like granules) (63.2%). Almost all typical
lesions had an atypical network (94.7%), many had
regression structures (65.6%) and just over half had
blue-white veil (52.8%).

Nevus-like lesions. Two patterns of the 7-point
checklist (atypical network and regression struc-
tures) were present in[50% of observations.

Amelanotic/NMSC-like lesions. Only 3 pat-
terns of the 7-point check list (atypical network,
regression structures, and atypical vascular pattern)
were observed in [50% of the amelanotic/NMSC-
like lesions.



Fig 1. Strobe flow diagram.
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SK-like lesions. Only 2 patterns of the 7-point
check list (atypical network and regression struc-
tures) were observed in[50% of the lesions.

Lentigo/LM-like lesions. Nonevident follicles
and heavy pigment intensity were observed in 63%
and 59% of lesions, respectively.

A near perfect agreement between dermoscopy
evaluators was observed for all dermoscopy features
(Kappa. k 0.91-0.97), highlighting the inter-rater
reliability.

As expected, when the lesions were stratified by
the 4 features indicated by Lallas et al for the
diagnosis of facial lesions, these features were almost
exclusively observed among lentigo/LM-like lesions.
However, in 18 of the 57 lesions classified as lentigo/
LM-like (36/114 observations), none of these specific
dermoscopic features were observed (Table III).
Reflectance confocal microscopy
characterization

RCM features evaluated are reported in Table IV.
In most lesions, typical RCM patterns associated with
melanoma diagnosis were observed, including irreg-
ular honeycomb/cobblestone pattern (93%), dermal
inflammation (83%), irregular DEJ nests (79%),
atypical round cells (69%), dendritic cells in sheets/
tangled lines (51%) and irregular dermal nests (50%).

Regular honeycomb/cobblestone pattern, ringed,
meshwork, clod, combined and non-specific pat-
terns, regular DEJ and dermal and cerebriform nests
were similar among all cluster groups compared to
the typical cluster group (all P[.05). Interestingly, a
significantly higher frequency of regular dermal
nests and, as expected, dendritic cells in sheets/
tangled lines, were observed among lentigo/LM-like
lesions (both P \ .05). Irregular dermal nests were
observed in over 50% of SK-like lesions. The
presence of cerebriform nests, though rare (6%),
was mostly observed among typical and amelanotic/
NMSC-like lesions.
DISCUSSION
From our large cohort of 583 histologically-

confirmed melanomas, our retrospective assignment
of lesions to Klebanov’s clinicopathological groups
highlighted similar demographic and histopatholog-
ical data.23 Clinicopathological differences were
evident at the dermoscopic level. Almost all lesions
exhibited at least one feature from the 7-point check
list or Lallas’ 4-features for LM/LMM.33,34

Clinicopathologic distinctions were less evident
with RCM, as almost all lesions were more clearly
consistent with melanoma.

Superficial melanomas were most often classified
at clinicopathology as nevus-like or lentigo/LM-like,
whereas melanomas ($T1) were more often classi-
fied as typical, amelanotic/NMSC-like or SK-like
lesions. The importance of differential diagnosis,
especially among lesions that can mimic SK and
amelanotic/NMSC lesions, is crucial as a misdiag-
nosis of invasive melanoma lesions can be fatal.8,37,38

Overall, there was a high degree of dermoscopic
variability among clinicopathologic categories.
Dermoscopic features observed in[50% of lesions
per cluster included only 3 (atypical network,
atypical vascular pattern, and regression structures)
in amelanotic/NMSC-like lesions, only 2 (atypical
network and regression structures) among nevus-
like and SK-like lesions, and lentigo/LM-like lesions
largely did not contain any of the 7-point check list
features. This underlines the difficulty in diagnosing
multiple subtypes of melanoma with the naked eye
and dermoscopy alone.

Many of the dermoscopic features commonly
presented in lesions are not specific to melanoma
and cannot alone be used to distinguish melanomas
from benign and other malignant lesions. For
example, atypical network is a nonspecific feature,
as it is observed in both melanoma and nevi.32,39

While regression structures are strongly associated
with melanoma diagnosis, they are also present on
dermoscopy in atypical BCCs.8 Carrera et al37

demonstrated that SK-like lesions, subsequently his-
tologically proven melanomas, exhibit blue-white
veil, atypical network, and streaks. However, the
authors asserted that the 7-point check list was
unable to assist in diagnosis, as the most helpful
criterion was the blue-black sign (not in the 7-point
check list). Furthermore, we observed nonspecific
regression structures in over 70% of SK-like lesions.
Correct diagnosis of melanoma considered SK-like
lesions at clinicopathological observation remains
difficult with dermoscopy alone.

In a study of amelanotic and hypomelanotic
melanoma lesions, Pizzichetta et al reported that



Table I. Melanoma demographic and histopathological characteristics, classified according to 5 morphological cluster types

Total Typical Nevus-like

Amelanotic

NMSC-like SK-like

Lentigo

LM-like

P-valuen = 583 (100) n = 234 (40.1) n = 208 (35.7) n = 55 (9.4) n = 19 (3.3) n = 57 (11.5)

Sex, male, n (%) 327 (56.1) 143 (61.1) 109 (52.4) 26 (47.2) 13 (68.4) 36 (53.7) .181
Age, y, mean 6 SD (range) 57.9 6 15.2 (20-89) 59.9 6 15.6 (21-89) 52.6 6 14.0 (20-83) 57.9 6 13.7 (22-77) 59.7 6 15.3 (35-85) 67.6 6 12.4 (42-87) \.001
Age, y, median (IQR) 59 (46-70) 60 (47-73) 51 (43-64) 61 (46-72) 61 (48-71) 70 (60-78) \.001
Body site, n (%)
Head and neck 61 (10.5) 6 (2.6) 5 (2.4) 0 (0.0) 1 (5.3) 49 (73.1) \.001
Trunk 361 (61.9) 169 (72.2) 136 (65.4) 31 (56.4) 12 (63.2) 13 (19.4)
Upper limb 63 (10.8) 27 (11.5) 20 (9.6) 9 (16.94) 4 (21.0) 3 (4.5)
Lower limb 98 (16.8) 32 (13.7) 47 (22.6) 15 (27.3) 2 (10.5) 2 (2.9)

Histopathological melanoma
type diagnosis, n (%)

Melanoma (superficial
spreading and invasive)

536 (92.0) 229 (97.9) 198 (95.2) 63 (96.4) 18 (94.7) 38 (56.7) \.001

LM/LMM 41 (7.0) 4 (1.7) 7 (3.4) 0 (0.0) 1 (5.3) 29 (43.3)
Unclassified 6 (1.0) 1 (0.4) 3 (1.4) 2 (3.6) 0 (0.0) 0 (0.0)

Melanoma thickness, mm, n (%)
Tis (0.0) 267 (45.8) 73 (31.2) 120 (57.7) 14 (25.4) 8 (42.1) 52 (77.6) \.001
T1 (#1.0) 267 (45.8) 128 (54.7) 87 (41.8) 26 (47.3) 11 (57.9) 15 (22.4)
T2 ([1.0-2.0) 32 (5.5) 20 (8.5) 1 (0.5) 11 (20.0) 0 (0.0) 0 (0.0)
T3 ($2.0 4.0) 13 (2.2) 11 (4.7) 0 (0.0) 2 (3.6) 0 (0.0) 0 (0.0)
T4 ($4.0) 4 (0.7) 2 (0.8) 0 (0.0) 2 (3.6) 0 (0.0) 0 (0.0)

LM, Lentigo maligna; LMM, lentigo maligna melan; MIS, melanoma in situ; NMSC, non-melanocytic skin cancer; SK, seborrheic keratoses.

J
A
M

A
C
A
D
D

E
R
M

A
T
O
L

V
O
LU

M
E
90

,N
U
M

B
E
R
2

F
a
ld
etta

et
a
l

3
1
3



Table II. Melanoma subtype: frequencies of dermoscopic features among morphological groups of melanoma, compared to typical melanoma subtype

n (%)

Total Typical Nevus-like

Amelanotic

NMSC-like SK-like

Lentigo

LM-like

Kappa. k

n = 583

n. observation =

1166 (100.0)

n = 234

n. observations = 468

(40.1)

n = 208

n. observations = 416

(35.7)

n = 55

n. observations = 110

(9.4)

n = 19

n. observations = 38

(3.3)

n = 57

n. observations = 114

(11.5)

7-point check list
Atypical network* 968 (83.0) 443 (94.7) 381 (91.6) 72 (65.5)y 30 (78.9)y 42 (31.3)y 0.96
Blue-white veil* 392 (33.6) 247 (52.8) 100 (24.0)y 16 (14.5)y 16 (42.1) 13 (9.7)y 0.92
Atypical vascular pattern* 215 (18.4) 76 (16.2) 47 (11.3) 78 (70.9)y 10 (26.3) 4 (3.0)y 0.91
Irregular dots⁄globules* 288 (24.7) 127 (27.1) 122 (29.3) 27 (24.5) 4 (10.5) 8 (6.0)y 0.92
Irregular streaks* 195 (16.7) 122 (26.1) 65 (15.6)y 2 (1.8)y 6 (15.8) 0 (0.0)y 0.97
Irregular blotches* 355 (30.4) 229 (48.9) 100 (24.0)y 10 (9.1)y 7 (18.4)y 9 (6.7)y 0.95
Regression structures* 737 (63.2) 307 (65.6) 244 (58.7) 95 (86.4)y 28 (73.7) 63 (47.0)y 0.94

Lallas 4-features for LM
identification

Grey rhomboidal lines* 48 (4.1) 1 (0.2) 2 (0.5) 0 (0.0) 0 (0.0) 45 (33.6)y 0.89
Nonevident follicles* 96 (8.2) 2 (0.4) 7 (1.7) 0 (0.0) 2 (5.3) 85 (63.4)y 0.94
Grey circles* 62 (5.3) 1 (0.2) 8 (1.9) 0 (0.0) 2 (5.3) 51 (38.1)y 0.86
Pigmentation intensity
(heavy)*

90 (7.7) 6 (1.3) 4 (1.0) 0 (0.0) 0 (0.0) 80 (59.7)y 0.96

Statistical differences are evidenced with an asterisk and reader agreement with kappa statistics, according to the number of observations (2 evaluators).

LM, Lentigo maligna; MIS, melanoma in situ; NMSC, non-melanocytic skin cancer; SK, seborrheic keratoses.

*Significant differences among all morphological groups (P\ .001).
yStatistical significant difference (P\ .05) compared with the typical melanoma sub-group. Kappa interpretation of agreement: less than chance (k\ 0), slight (k = 0.01-0.20), fair (k = 0.21-0.4),

moderate (k = 0.41-0.60), substantial (k = 0.61-0.80), and almost perfect (k = 0.81-0.99). J
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Table III. Melanoma features

Typical Nevus-like

Amelanotic

NMSC-like SK-like

Lentigo

LM-like

n = 234

n. observations = 468

(40.1)

n = 208

n. observations = 416

(35.7)

n = 55

n. observations = 110

(9.4)

n = 19

n. observations = 38

(3.3)

n = 57

n. observations = 114

(11.5)

No. of features
observed: 7
point check list

0 0 (0.0) 6 (1.4)* 0 (0.0) 0 (0.0) 60 (44.8)y

1 27 (5.8) 45 (10.8) 4 (3.6) 8 (21.1) 32 (23.9)
2 109 (23.3) 177 (42.6) 43 (39.1) 10 (26.3) 25 (18.7)
3 131 (28.0) 112 (26.9) 44 (40.0) 10 (26.3) 12 (9.0)
4 120 (25.6) 59 (14.2) 17 (15.5) 7 (18.4) 4 (3.0)
5 55 (11.8) 14 (3.4) 2 (1.8) 3 (7.9) 1 (0.8)
6 24 (5.1) 3 (0.7) 0 (0.0) 0 (0.0) 0 (0.0)
7 2 (0.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

No. of features
observed: Lallas
4-features for
LM identification

0 462 (98.7) 404 (97.1) 110 (100.0) 36 (94.7) 36 (26.9)z

1 3 (0.6) 7 (1.7) 0 (0.0) 0 (0.0) 8 (6.0)
2 2 (0.4) 3 (0.7) 0 (0.0) 2 (5.3) 37 (27.6)
3 1 (0.2) 0 (0.0) 0 (0.0) 0 (0.0) 33 (24.6)
4 0 (0.0) 2 (0.5) 0 (0.0) 0 (0.0) 20 (14.9)

Number of features observed in lesions, according to the melanoma7-point check-list and the lentigo maligna 4 features identified by Lallas,

according to the number of observations (2 evaluators).

MIS, melanoma in situ; NMSC, non-melanocytic skin cancer; SK, seborrheic keratoses, LM, lentigo maligna.

*At histopathology, 3 lesions were confirmed in-situ (n = 2) and thin invasive melanoma (n = 1).
y30 lesions were confirmed LM (n = 20), in-situ (n = 6) and thin invasive melanoma (n = 4).
zOf the 18 lesions, 1 lesion was confirmed LM. A complete agreement of the absence of dermoscopy features was observed by both

evaluators.
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atypical vascular patterns were common. The
authors suggested that other features of the 7-
point check list are required to confirm melanoma
diagnosis, including atypical network and regres-
sion structures,40 frequently observed among most
melanoma lesions in our study. As demonstrated
by Di Matteo et al8 in a comparative study of
atypical, nonfacial BCCs ($1 7-point check list
criteria) and melanoma (with at least one BCC
criteria), atypical vascular patterns should be
considered a shared feature. In the study of Lallas
et al34, evident follicles were among the 3 patterns
representing diagnostic clues for pigmented actinic
keratosis, while heavy pigment intensity was found
highly suggestive of LM. Among lentigo/LM-like
lesions in this study, nonevident follicles were
observed in 63%, and heavy pigment intensity in
59%.

With dermoscopy, the clinicopathologic groups
differed significantly, especially regarding the num-
ber of features of the 7-point check list or Lallas et al
4-features; the typical cluster was the easiest to
diagnose. Three lesions (in the nevus-like group)
did not contain any of the 7-point check list features,
whereas RCM features (atypical round cells, DEJ
nests, dermal nests, and inflammation) provided
diagnostic clarity. Eighteen lesions (in the lentigo/
LM-like group) did not contain any of the Lallas et al
4-features whereas RCM features (dendritic cell in
sheets/tangled lines and regular dermal nests) again
provided diagnostic clarity.41

Very few differences between the clusters were
observed at RCM evaluation, with a high represen-
tation of irregular honeycomb and cobblestone
patterns, dendritic cells in sheets/tangled lines,
atypical round cells, irregular DEJ and dermal nests,
all highly suggestive of melanoma diagnosis. The
significantly higher frequency of dendritic cells in
sheets/tangled lines as well as the significant absence
of dermal nests characterized lentigo/LM-like le-
sions, underlining the diagnostic efficacy of RCM
for facial lesions. The intraepidermal proliferation of
dendritic cells in LM has previously been
described.41



Table IV. RCM and melanoma

Total Typical Nevus-like

Amelanotic

NMSC-like SK-like

Lentigo

LM-like

n = 583 (100) n = 234 (40.1) n = 208 (35.7) n = 55 (9.4) n = 19 (3.3) n = 67 (11.5)

Honeycomb/cobblestone
pattern

Regular 36 (6.2) 11 (4.7) 20 (9.6) 2 (3.6) 1 (5.3) 2 (3.0)
Irregular 542 (93.0) 222 (94.9) 187 (89.9) 52 (94.5) 18 (94.7) 63 (94)

DEJ Pattern
Ringed 57 (9.8) 20 (8.5) 29 (13.9) 1 (1.8) 2 (10.5) 5 (7.5)
Meshwork 272 (46.7) 95 (40.6) 108 (51.9) 22 (40) 6 (31.6) 41 (61.2)
Clod 32 (5.5) 15 (6.4) 12 (5.8) 4 (7.3) 1 (5.3) 0 (0.0)
Combined 41 (7.0) 25 (10.7) 7 (3.4) 4 (7.3) 3 (15.8) 2 (3.0)
Non-specific 177 (30.4) 78 (33.3) 51 (24.5) 23 (41.8) 7 (36.8) 18 (26.9)

Dendritic cells in sheets/
tangled lines

299 (51.3) 115 (49.1) 90 (43.3) 27 (49.1) 12 (63.2) 55 (82.1)*

Atypical round cells 404 (69.3) 173 (73.9) 140 (67.3) 31 (56.4) 9 (47.4) 51 (76.1)
Dermal-epidermal junction

nests
Regular 13 (2.2) 3 (1.3) 6 (2.9) 1 (1.8) 0 (0.0) 3 (4.5)
Irregular 460 (78.9) 187 (79.9) 167 (80.3) 41 (74.5) 16 (84.2) 49 (73.1)

Dermal nests
Regular 87 (14.9) 24 (10.3) 49 (23.6)* 4 (7.3)* 2 (10.5) 8 (11.9)*
Irregular 222 (38.1) 126 (53.8) 56 (26.9) 19 (34.5) 10 (52.6) 11 (16.4)

Inflammation 482 (82.7) 188 (80.3) 174 (83.7) 45 (81.8) 17 (89.5) 58 (86.6)
Cerebriform nests 35 (6.0) 18 (7.7) 6 (2.9) 8 (14.5) 1 (5.3) 2 (3.0)

Reflectance confocal microscopy features frequencies according to cluster groups defined by morphological images, compared to typical

lesions (single evaluator).

DEJ, Dermo-epidermal junction; LM, lentigo maligna; MIS, melanoma in situ; NMSC, non-melanocytic skin cancer; SK, seborrheic keratoses.

*Statistical significant difference (P\ .05) compared with the typical melanoma sub-group.
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SK-like melanoma was the smallest group and
was largely similar to typical melanoma lesions on
RCM. Currently, there are very few RCM studies
dedicated to SK-like lesions, perhaps justified by the
presence of superficial hyperkeratosis which im-
pedes RCM visualization of the deeper dermis.
Oliveira et al described a case of SK-like melanoma
observed with RCM. Assessment revealed large,
roundish pagetoid cells (isolated or focally aggre-
gated) forming irregular nests, enabling clear diag-
nostic assumption of melanoma.38 Both RCM
features were also observed among our cohort
(47.4% and 52.6%), with dendritic cells in sheets/
tangled lines also evident in almost two thirds of the
SK-like lesions (63.2%).

Amelanotic/NMSC-like lesions were character-
ized by both meshwork and non-specific patterns,
and frequent cerebriform nests, also observed by
Pizzichetta et al.42

The only other significant differences were
observed with the frequencies of regular dermal
nests, most often observed in nevus-like lesions as
they were most often Tis.

As suggested by Klebanov et al, computer-aided
diagnosis requires a wide spectrum of images to
increase the performance of artificial intelligence in
the identification of suspected melanocytic lesions,
and all the clinical variability in shape, size, lesion
location, surrounding healthy or cancerization field,
skin condition, and color.43 Our study’s characteriza-
tion of dermoscopy and RCM features assists clini-
cians in differential diagnoses of various subtypes of
melanoma compared to typical melanoma lesions.

This study is limited by the small sample of SK-like
lesions, partially hindering the relevance of signifi-
cant differences on dermoscopy and RCM. Further,
RCM analyses were only performed once, and the
reproduction of outcomes cannot be estimated. In
addition, the reviewers were aware that all lesions
were confirmed cutaneous melanomas, and there-
fore confirmation bias represents an inherent limita-
tion to presented observations. As this study
included the analysis of the presence or absence of
features from the 7-point check list and the Lallas 4-
features for LM identification only, diagnostic com-
parison with lesions having predominately benign
features, such as lichen planus-like keratosis, could
not be performed.

The clinicopathological classification of mela-
noma highlights the many forms melanoma may
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take when observed by the naked eye. Our analysis
underlines that this spectrum of melanoma presen-
tation persists with dermoscopy, with differential
diagnoses of nevus-like, amelanotic/NMSC-like, and
SK-like lesions by dermoscopy alone being espe-
cially difficult. Conversely, few differences between
clusters were observed with RCM evaluation, and
thus RCM has the potential to augment our ability to
consistently and accurately diagnose melanoma
independently of clinical and dermoscopic features.
Conflicts of interest
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