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Abstract

Background/Objectives: Collision tumors between seborrheic keratosis and melanoma
represent a well-known diagnostic pitfall, particularly when the benign keratinocytic com-
ponent constitutes the predominant portion of the lesion. In such cases, melanoma-specific
dermoscopic clues may be obscured by typical seborrheic keratosis patterns, leading to
potential underestimation. The aim of this scoping review was to map and summarize
the dermoscopic interface features reported in melanoma-seborrheic keratosis collision
tumors. Secondary aims were to discuss diagnostic pitfalls, explore potential tumor mi-
croenvironment considerations, and assess the adjunctive role of Wood’s lamp-assisted
dermoscopy. Methods: This review was conducted as a scoping review and reported ac-
cording to the PRISMA-ScR guidelines using PubMed, Scopus, and Web of Science. Studies
reporting histologically confirmed melanoma-seborrheic keratosis collision tumors with
available dermoscopic documentation were included. Eligible articles consisted of case
reports and case series. Dermoscopic features at the interface between seborrheic kerato-
sis and melanoma were qualitatively synthesized. Results: Five studies describing five
melanoma-seborrheic keratosis collision tumors met the inclusion criteria. In all cases, the
seborrheic keratosis component was dermoscopically recognizable. Asymmetric interface-
related hyperpigmentation was consistently observed in collisions involving pigmented
melanomas, whereas it was absent in the single reported case of hypopigmented melanoma.
Conclusions: Asymmetric interface-related hyperpigmentation within seborrheic keratosis
is a recurrent dermoscopic finding in melanoma-seborrheic keratosis collision tumors
and could be considered a monitoring clue rather than a melanoma-specific diagnostic
criterion. Given the dynamic nature of melanoma growth, longitudinal assessment of the
dermoscopic interface may be particularly informative. Adjunctive techniques, including
Wood’s lamp-assisted dermoscopy, may support interface-focused evaluation in selected
equivocal cases.
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1. Introduction

Dermoscopy represents a cornerstone in the clinical evaluation and early diagnosis of
cutaneous tumors, significantly increasing diagnostic accuracy compared with naked-eye
examination and contributing to earlier detection of cutaneous melanoma, one of the most
aggressive and potentially lethal skin cancers [1,2]. Since its introduction into routine
dermatologic practice in the 1990s, dermoscopy has profoundly changed the assessment
of pigmented lesions by enabling visualization of subsurface morphologic structures not
appreciable to the unaided eye.

From a dermoscopic perspective, melanoma typically displays an asymmetric distri-
bution of colors and structures. Additional melanoma-associated dermoscopic features,
such as irregular pseudopods, may also represent early clues of melanocytic malignancy,
particularly in small or early-stage melanomas. Common dermoscopic hallmarks include
an atypical pigment network, irregularly distributed dots and globules, uneven streaks
or lines, and poorly defined areas of blotchy or hyperpigmented pigmentation. Addi-
tional features such as shiny white streaks, regression-related structures, a blue-white
veil, and polymorphous vascular patterns are frequently observed, particularly in invasive
melanoma [3].

The most recent European consensus-based interdisciplinary guideline for melanoma
diagnosis and management stated that dermoscopy supports the clinical evaluation of
suspected melanoma, while histopathologic examination remains the diagnostic gold
standard [3]. Dermoscopic examination should not be limited to lesions that appear
clinically suspicious, as it may disclose early morphological asymmetry and melanoma-
related features at a stage when clinical assessment alone is still non-contributory.

In high-risk patients, sequential digital dermoscopy combined with total-body pho-
tography further improves the detection of early-stage melanoma [3].

When available, reflectance confocal microscopy may provide additional diagnostic
support in selected challenging cases, enhancing diagnostic confidence and specificity in
equivocal melanocytic lesions with indeterminate dermoscopic features [3,4].

Despite the technological advances, melanoma remains a diagnostically challenging
entity due to its marked clinical and dermoscopic heterogeneity [3]. This difficulty is
especially evident when melanoma collides with a benign lesion, as mixed or overlap-
ping morphologic features may obscure melanoma-specific clues and hinder accurate
dermoscopic interpretation [5].

Collision tumors, defined as the coexistence of two histologically distinct neoplasms
maintaining distinct boundaries within the same lesion, may be difficult to diagnose even
by expert dermoscopists exemplifying this diagnostic scenario [5].

Among collision tumors, melanoma-seborrheic keratosis combinations represent a
particularly challenging diagnostic scenario. Seborrheic keratoses are common benign ker-
atinocytic neoplasms characterized by prominent keratin-related dermoscopic structures,
including milia-like cysts, comedo-like openings, fissures, and cerebriform patterns [6].
These reassuring features may dominate the overall dermoscopic appearance of the lesion,
potentially masking or diluting melanoma-associated criteria and increasing the risk of
diagnostic underestimation or delay.
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A subset of melanoma-seborrheic keratosis collision tumors involves lentigo maligna
and lentigo maligna melanoma. Lentigo maligna represents a melanoma in situ subtype
that typically arises on chronically sun-damaged skin of elderly patients, particularly on
the head and neck. Dermoscopically, lentigo maligna is characterized by subtle and often
incomplete melanocytic features, including asymmetric pigmented follicular openings,
annular—-granular structures, rhomboidal patterns, and irregular perifollicular pigmen-
tation [1,7]. These features may be focal and discontinuous, rendering lentigo maligna
particularly difficult to recognize, especially when coexisting with keratinocytic lesions,
and making it especially prone to diagnostic masking in collision settings.

In this context, increasing attention has been directed toward the spatial distribution
of dermoscopic features within complex lesions. In collision tumors, particular diagnostic
relevance may lie in the interface between the keratinocytic and melanocytic components,
defined as the area of contiguity where morphologic features of both components may
coexist or juxtapose within the same lesion. Careful evaluation of asymmetries or incon-
gruent pigmentation patterns at this interface may provide indirect clues to an underlying
melanocytic proliferation in lesions otherwise suggestive of seborrheic keratosis.

To further support this diagnostic process, complementary dermoscopic techniques
have been proposed. Wood’s lamp-assisted dermoscopy, employing long-wave ultraviolet
radiation at approximately 365 nm, enhances the visualization of superficial keratin-related
structures [8]. By facilitating more accurate delineation of the keratinocytic component,
this adjunctive approach may indirectly facilitate recognition of lesion areas warranting
closer dermoscopic evaluation for melanoma, although its role in collision tumors has not
yet been systematically analyzed.

The aim of this scoping review was to map the clinical and dermoscopic features
of lentigo maligna and melanoma-seborrheic keratosis collision tumors with available
dermoscopic documentation, with particular focus on recurrent interface-related patterns
and potential diagnostic clues, and to explore the adjunctive role of Wood’s lamp-assisted
dermoscopy in improving recognition of these diagnostically challenging entities.

2. Materials and Methods
2.1. Study Design

This study was conducted as a scoping review of the literature on the dermoscopic
and histologic features of melanoma-seborrheic keratosis collision tumors. This review was
conducted as a scoping review and reported according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR)
guidelines [9,10].

The research question was structured according to a PCC (Population-Concept—-Context)
framework commonly used in scoping reviews. The Population consisted of patients with
melanoma-seborrheic keratosis collision tumors, the Concept referred to dermoscopic inter-
face features, and the Context included published reports with dermoscopic documentation
of these lesions. When full access to articles was missing, study authors were contacted to
obtain the articles.

Similarly, authors were also contacted when outcome data were not reported in full to
acquire additional outcomes data.

This scoping review was not registered in PROSPERO.

2.2. Search Strategy

A comprehensive literature search was performed in the electronic databases PubMed,
Scopus, and Web of Science to identify studies reporting melanoma—seborrheic keratosis col-
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lision tumors with available dermoscopic documentation. No date restrictions were applied;
the search included all records available in the selected databases up to 26 December 2025.

Title/abstract screening and full-text assessment were performed independently by
two reviewers (A.R.M and F.A), with discrepancies resolved by consensus.

Reference lists of all included articles were manually screened to identify additional
potentially relevant reports.

Primary database search:

The primary search was conducted using predefined keywords and Boolean operators:

(melanoma OR “lentigo maligna”) AND (“seborrheic keratosis” OR “seborrhoeic
keratosis”) AND (collision OR combined OR coexist OR associated).

To ensure comprehensive retrieval of potentially relevant reports, a second, indepen-
dent search was performed using broader collision-related terms: “collision skin lesion”
AND (dermoscopy OR dermatoscopy).

Grey literature sources and conference abstracts were not systematically searched,
which may introduce a potential publication bias.

2.3. Eligibility Criteria
Studies were considered eligible for inclusion if they met all of the following criteria:

1.  Reported cases of histologically confirmed melanoma-seborrheic keratosis collision
tumors, with both components clearly identified on histopathologic examination.

2. Included dermoscopic documentation (clinical images or detailed dermoscopic descrip-
tions) allowing assessment of dermoscopic features of either or both colliding components.

3. Were published as original articles, case reports, or case series.

-

Were available as full-text articles.

5. Only articles with full text written in English were included due to resource limitations
and the inability to reliably translate non-English full texts, which may introduce
language bias.

Studies were excluded if they:

1. Did not describe a true collision between melanoma and seborrheic keratosis.
Reported combined or associated skin lesions without histopathologic confirmation
of both tumor components.

3. Lacked dermoscopic images or sufficient dermoscopic description of the skin lesion.

4. Represented duplicate publications of previously reported cases.

No restrictions were applied regarding patient age, sex, anatomical location of
the lesion, or melanoma subtype, in order to capture the full spectrum of reported
collision tumors.

2.4. Data Extraction

Data were extracted from all included studies using a standardized data collec-
tion form developed a priori. Given the descriptive nature of the available litera-
ture, data extraction focused on dermoscopic and interface-related features rather than
patient-level outcomes.

Data extraction was performed independently by two reviewers (A.R.M and F.A)
using a standardized data collection form.

For the purpose of this review, the dermoscopic interface was defined as the area
of contiguity between the seborrheic keratosis and melanoma components, as identified
by the coexistence or juxtaposition of their respective dermoscopic structures within the
same lesion.
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Interface-related features were assessed to explore whether the proximity of melanoma
could influence the dermoscopic appearance of the adjacent seborrheic keratosis component,
potentially resulting in focal pigmentation asymmetry.

The following variables were extracted when available:

e  Melanoma pigmentation (pigmented: yes/no).

e  Dermoscopic morphology of the seborrheic keratosis component (flat/reticular-like,
cerebriform /acanthotic, mixed, or unclear).

e  Collision configuration, categorized according to the visually dominant component (seb-
orrheic keratosis—dominant, melanoma-dominant, or approximately equal components).

e  Presence of dermoscopic interface hyperpigmentation within the seborrheic keratosis
component.

e Asymmetry of seborrheic keratosis pigmentation, comparing the melanoma-adjacent
portion with the non-adjacent portion.

Other dermoscopic melanoma-specific criteria were inconsistently reported across the
included studies and therefore could not be systematically extracted or analyzed.

In studies reporting multiple collision tumors, only cases involving melanoma and
seborrheic keratosis with available dermoscopic documentation of the interface were
included in the analysis.

Extracted data were synthesized qualitatively and summarized descriptively to iden-
tify recurrent dermoscopic interface features and potential diagnostic clues in melanoma-
seborrheic keratosis collision tumors.

2.5. Quality Assessment

Given that all included studies were case reports or case series, a formal quantitative
risk-of-bias assessment was not appropriate. Instead, study quality was evaluated using a
simplified critical appraisal approach, focusing on:

e  clarity and completeness of case description.
e histopathologic confirmation of both tumor components.
e availability and quality of dermoscopic documentation.

This pragmatic approach was adopted to ensure transparency while acknowledging
the intrinsic limitations of descriptive evidence. Detailed quality appraisal results are
provided in the Supplementary Material.

2.6. Data Synthesis

Results were synthesized using a descriptive qualitative approach. Due the exclusively
descriptive nature of the available evidence, no quantitative synthesis or meta-analysis
was performed.

Dermoscopic findings were summarized narratively and organized into tabular form
to facilitate comparison across studies and to highlight recurrent interface-related features.
Particular emphasis was placed on the distribution of pigmentation within the seborrheic
keratosis component and its relationship to the melanoma interface.

No subgroup or sensitivity analyses were conducted.

2.7. llustrative Case Report

In addition to the scoping review, an illustrative clinical case of a melanoma—seborrheic
keratosis collision tumor was included. The case was observed in routine clinical practice
and was not identified through the systematic literature search. Dermoscopic examination
was performed using polarized light to reduce surface reflection and was complemented
by Wood’s lamp-assisted dermoscopy. An initial diagnostic biopsy was performed, while
the definitive histopathologic diagnosis was established on the excisional specimen.
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To our knowledge, this case represents the sixth reported melanoma-seborrheic ker-
atosis collision tumor with dermoscopic documentation in the literature.

The case is presented for illustrative and educational purposes only and did not
contribute to the systematic evidence synthesis.

3. Results
3.1. Study Selection

All records identified through the primary database search were merged, and dupli-
cate entries were removed prior to screening. Titles and abstracts of the remaining records
were screened to assess potential relevance. Articles deemed potentially eligible were
subsequently retrieved in full text and evaluated for inclusion based on the predefined
eligibility criteria. Following title and abstract screening of the primary search results,
20 articles were considered potentially eligible and selected for full-text retrieval. Two arti-
cles could not be retrieved, and one article was excluded as a duplicate full-text publication.
Consequently, 17 full-text articles were assessed for eligibility, of which four fulfilled all
inclusion criteria and were included in the qualitative synthesis. Among the 13 excluded
full-text articles, 5 did not report true melanoma-seborrheic keratosis collision tumors,
and 8 lacked dermoscopic documentation. In addition, records identified through the
supplementary database search were screened using the same eligibility criteria. Of the
articles retrieved for full-text evaluation from this supplementary search, one study met
all inclusion criteria and was included in the qualitative synthesis. Overall, the combined
search strategies yielded 485 records (127 from PubMed, 13 from Scopus, and 345 from Web
of Science). After merging all retrieved records and removing 119 duplicates, 366 unique
articles were identified for title and abstract screening.

Overall, five studies were included in the qualitative synthesis [11-15]. The
study selection process and reasons for exclusion are summarized in the PRISMA flow
diagram (Figure 1).

3.2. Study Characteristics

A total of five studies describing five melanoma-seborrheic keratosis collision tumors
met the inclusion criteria and were included in the scoping review. All included studies
were case reports or case series describing histologically confirmed melanoma-seborrheic
keratosis collision tumors with available dermoscopic images.

3.3. Dermoscopic Interface Features

Dermoscopic interface features extracted from the included studies are summarized
in Table 1.

Table 1. Dermoscopic interface features of melanoma-seborrheic keratosis collision tumors.

Study (Year) Melanoma SK Dermoscopic Collision Interface-Related Asymmetric SK
y Pigmentation Morphology Configuration = Darkening of SK  Pigmentation

Birnie & Varma : iy Melanoma-

(2008) [13] Pigmented Not specified dominant Yes Yes

Flﬂl(]r le etal. (2021) Pigmented Cerebriform pattern ~ Half-to-half Yes Yes

DeFazio etal. (2012) Pigmented Cerebriform pattern ~ SK-dominant Yes Yes

[12]

Zaballos et al.

Comedo-like open-

(2022) [10] Pigmented ipgs and milia- SK-dominant Yes Yes
like cysts
Blum et al. (2017) Hypopigmented Seborrheic kerato- Half-to-half No Yes

[14]

sis with sulci/crypts
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4 )
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——
)
Records screened Records excluded
—>
(n = 366) (n=344)
Reports sought for retrieval Reports not retrieved
—>
= (n=22) (n=2)
=
[}
E i
7]
(7]
Reports assessed for eligibility Reports excluded: n = 15
—_—>
(n =20) Not melanoma—seborrheic
keratosis collision (n = 5)
No dermoscopic images (n = 9)
Duplicate full text (n = 1)
———

Included

Studies included in review

(n=35)

Figure 1. PRISMA flow diagram illustrating the study selection process for this scoping review of
melanoma-seborrheic keratosis collision tumors.

The melanoma component was pigmented in 4 of 5 studies, whereas 1 study described
a hypopigmented melanoma. In all cases, the seborrheic keratosis component was clearly
identifiable on dermoscopic examination.

Asymmetric pigmentation of the seborrheic keratosis component was observed in
all included cases (5/5). Interface-related hyperpigmentation of the seborrheic keratosis
component was present in 4 of 5 cases and was consistently localized to the portion
adjacent to the melanoma. In the remaining case, interface-related hyperpigmentation was
not observed, and the melanoma component was hypopigmented.
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It should be noted that most reported cases involved acanthotic seborrheic keratoses,
characterized by keratin-related dermoscopic structures including cerebriform/acanthotic
patterns, verrucous structures with comedo-like openings and milia-like cysts. These
features may be less evident or absent in thin flat seborrheic keratoses, which may therefore
present greater diagnostic difficulty in collision settings.

Regarding spatial configuration, collision patterns were categorized as seborrheic
keratosis—dominant in 2 cases, approximately equal in 2 cases, and melanoma-dominant in
1 case.

3.4. Illustrative Clinical Case

An 80-year-old woman underwent a routine dermatologic examination as part of a
nevus surveillance program. During the visit, a previously unnoticed pigmented lesion
was identified on the right cheek. The patient did not report recent changes in size or
associated symptoms.

At the initial examination, dermoscopy revealed a complex lesion with morphologi-
cally heterogeneous features, including a melanocytic component showing atypical charac-
teristics that raised suspicion for a melanocytic proliferation. Based on these findings, a
diagnostic biopsy was performed, targeting the irregularly pigmented melanocytic area (yel-
low arrow). Histopathologic examination of the biopsy specimen revealed lentigo maligna.

Following the histopathologic diagnosis and prior to definitive surgical excision, der-
moscopic documentation of the lesion was obtained for illustrative purposes (Figure 2A).
Polarized dermoscopy demonstrated two contiguous but morphologically distinct com-
ponents (Figure 2A). One portion showed typical dermoscopic features of a seborrheic
keratosis (blue star), whereas the adjacent area exhibited irregular melanocytic features
(grey star), including asymmetric pigmentation, ill-defined borders, and irregular hyper-
pigmentation of follicular openings.

At the same time point, Wood’s lamp-assisted dermoscopy was performed as an
adjunctive imaging technique (Figure 2B). Under ultraviolet illumination, keratin-rich
structures within the seborrheic keratosis component (black arrow) became more conspicu-
ous, facilitating clearer visual differentiation between the keratinocytic and melanocytic
components and allowing a more accurate appreciation of interface-related pigmentation
differences (red arrow).

The lesion was subsequently excised in toto. Final histopathologic examination of
the excisional specimen led to reclassification of the lesion as lentigo maligna melanoma,
revealing a melanoma-seborrheic keratosis collision tumor (Figure 2D), composed of an
acanthotic seborrheic keratosis adjacent to a lentiginous melanocytic proliferation with a
focal invasive component. The invasive component measured 0.3 mm in Breslow thickness.

The case is presented for illustrative purposes to highlight the diagnostic challenges
posed by melanoma-seborrheic keratosis collision tumors and to emphasize the potential
value of interface-focused dermoscopic assessment and adjunctive imaging techniques in
selected complex lesions. Based on the currently available literature, this case represents
the sixth reported melanoma-seborrheic keratosis collision tumor.

These observations derive from a single illustrative case and should therefore be
considered exploratory and hypothesis-generating.
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Figure 2. Dermoscopic and histopathologic correlation in a melanoma-seborrheic keratosis colli-
sion tumor. (A,B) Polarized dermoscopy and Wood’s lamp-assisted dermoscopy show a collision
lesion composed of a seborrheic keratosis component (blue star), characterized by keratin-related
structures, adjacent to an irregularly pigmented melanocytic component (grey star). The seborrheic
keratosis exhibits asymmetric darkening at the interface with the melanocytic area (red arrow). Un-
der ultraviolet illumination, keratin-rich structures become more conspicuous (black arrow), while
pigmented keratin pearls at the interface show reduced visibility (red arrow). A small atrophic area
is visible (yellow arrow). (C) Histopathologic examination at intermediate magnification (H&E,
scale bar: 100 microm) demonstrates an acanthotic seborrheic keratosis (blue star) adjacent to a
lentiginous melanocytic proliferation consistent with lentigo maligna melanoma (grey star). Sparse
melanin pigment can be seen throughout the epidermis and at the interface between the two lesions.
(D) Low-power overview of the same histologic section (H&E, scale bar: 250 microm) illustrates the
spatial relationship between the seborrheic keratosis and the melanocytic component and indicates
the area shown at higher magnification in (C).
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4. Discussion
4.1. Dermoscopic Interface Features in Melanoma—Seborrheic Keratosis Collision Tumors

This scoping review suggests a recurrent dermoscopic pattern at the interface between
seborrheic keratosis and melanoma. Across the included cases, asymmetric pigmentation
of the seborrheic keratosis component was consistently observed, while interface-related
hyperpigmentation was present in the majority of cases.

These findings suggest that the interface between the keratinocytic and melanocytic
components may represent a relevant area for dermoscopic assessment in collision tumors.
In this context, we propose a speculative conceptual interpretation in which the seborrheic
keratosis component may act as a “keratinocytic sponge”, retaining or accentuating pigment
originating from the adjacent melanocytic proliferation.

From a structural perspective, seborrheic keratoses are characterized by hyperkerato-
sis, acanthosis, and an irregular epidermal architecture, which may facilitate accumulation
or visual enhancement of melanin or pigmented material at the interface. This phenomenon
could potentially account for the localized darkening of the seborrheic keratosis compo-
nent adjacent to melanoma, without implying direct melanocytic infiltration or malignant
transformation of the keratinocytic tissue.

Importantly, the absence of interface-related hyperpigmentation in the case involving
a hypopigmented melanoma supports this interpretation, suggesting that visible pig-
mentation of the melanocytic component may be a prerequisite for the development of
interface-associated darkening within the seborrheic keratosis component.

Taken together, these observations may support the view that asymmetric pigmenta-
tion within a seborrheic keratosis in the context of a collision tumor should be interpreted
as a nonspecific monitoring clue rather than a melanoma-specific diagnostic criterion. The
“keratinocytic sponge” concept should be regarded as a speculative interpretative model
to explain interface-related dermoscopic changes, while underscoring the need for careful
evaluation of adjacent melanocytic structures.

4.2. Diagnostic Pitfalls in Melanoma—Seborrheic Keratosis Collision Tumors

Melanoma-seborrheic keratosis collision tumors represent a well-recognized diagnos-
tic challenge in daily dermatologic practice [15]. This difficulty arises not only from the
coexistence of benign and malignant components within the same lesion, but also from the
frequent subtlety and incomplete expression of melanoma-related dermoscopic features in
this context.

In the reviewed cases, the melanoma component did not consistently represent the
predominant portion of the lesion. When melanoma occupies a limited or non-dominant
area within a complex lesion, this spatial distribution may induce diagnostic underes-
timation, particularly in the setting of early-stage melanoma, in which not all classical
dermoscopic criteria of malignancy are necessarily present or fully developed [1,7]. As a
consequence, melanoma-associated features may appear focal, discontinuous, or weakly
contrasted, increasing the likelihood that they remain undetected during routine dermo-
scopic examination, especially when embedded within a morphologically complex lesion.

Seborrheic keratoses display a wide spectrum of keratin-related dermoscopic struc-
tures, including cerebriform architecture, comedo-like openings, milia-like cysts, and
fissures and ridges. These features are generally regarded as reassuring and may strongly
influence diagnostic reasoning [16,17]. In collision tumors, however, their presence may
complicate lesion assessment by diverting attention toward the benign keratinocytic com-
ponent, while subtle melanocytic features located in adjacent areas receive less scrutiny.
Importantly, the diagnostic challenge does not depend solely on the visual dominance
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of the seborrheic keratosis component, but rather on the relative inconspicuousness and
limited spatial extent of the melanoma component.

An additional diagnostic challenge may arise when lentigo maligna collides with
a thin flat seborrheic keratosis, which may also appear as a pigmented macule lacking
prominent keratin-related structures. In these cases, classic dermoscopic features such
as milia-like cysts or comedo-like openings may be absent, making recognition of the
keratinocytic component more difficult.

In this context, reliance on global pattern recognition or on the identification of typ-
ical seborrheic keratosis criteria alone may be insufficient. Instead, careful intra-lesional
comparison becomes essential. Evaluation of dermoscopic asymmetry, differences in pig-
mentation intensity, and variation in structure distribution between melanoma-adjacent
and non-adjacent areas of the same lesion may provide indirect clues to the presence of a
melanocytic proliferation that warrants closer evaluation.

An additional layer of complexity is introduced by the often indolent or slowly pro-
gressive clinical behavior of collision lesions. When a melanocytic proliferation collides
with a long-standing seborrheic keratosis, changes in pigmentation or asymmetry may
evolve gradually and remain clinically unapparent for extended periods [18]. In such cases,
short-term dermoscopic monitoring and careful assessment of temporal changes, particu-
larly at the interface between lesion components, may represent a useful complementary
strategy to single time-point evaluation.

A further clinically relevant pitfall concerns the increasing use of destructive or cos-
metic procedures, such as laser ablation, for the treatment of seborrheic keratoses [19]. In
the presence of an unrecognized melanocytic component within or adjacent to a seborrheic
keratosis, such interventions may delay melanoma diagnosis or result in partial lesion re-
moval without histopathologic assessment. For this reason, particular caution is warranted
when evaluating seborrheic keratoses that exhibit focal or asymmetric pigmentation.

Color heterogeneity within seborrheic keratoses is frequently influenced by uneven
hyperkeratosis and surface architecture, which can create optical variations unrelated to
melanocytic activity. From a conceptual standpoint, it may therefore be useful to consider
the relative contribution of hyperkeratosis versus true melanocytic pigmentation to ob-
served color asymmetry. Reduction in surface hyperkeratosis may theoretically attenuate
pigmentation irregularities driven predominantly by keratin-related optical effects, whereas
persistence of focal pigmentation asymmetry despite reduction in hyperkeratosis could
raise suspicion for an underlying or adjacent melanocytic proliferation. This hypothesis-
generating interpretative framework should not be regarded as a diagnostic test, but rather
as a tool to highlight lesions that warrant closer dermoscopic evaluation, histopathologic
assessment, or avoidance of destructive treatment modalities.

Overall, melanoma-seborrheic keratosis collision tumors exemplify how early
melanoma may evade detection when malignant features are incomplete, focal, and embed-
ded within a complex lesion architecture. Awareness of these diagnostic pitfalls underscores
the importance of interface-focused assessment, careful intra-lesional comparison, consid-
eration of lesion evolution over time, and a cautious approach to destructive treatments in
the presence of atypical pigmentation patterns.

4.3. Adjunctive Imaging Techniques in Melanoma—Seborrheic Keratosis Collision Tumors

Within the limits of the available literature, Wood’s lamp-assisted dermoscopy has
not previously been reported in the evaluation of melanoma-seborrheic keratosis collision
tumors. The illustrative case presented herein therefore provides an initial descriptive
example of its potential application in this specific diagnostic context.
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Given the diagnostic challenges posed by melanoma-seborrheic keratosis collision tu-
mors, adjunctive imaging techniques may play a supportive role when conventional dermo-
scopic assessment yields equivocal findings. Situations characterized by focal melanocytic
features, asymmetric pigmentation at the interface, or incomplete expression of melanoma-
specific criteria may benefit from additional non-invasive evaluation.

Reflectance confocal microscopy (RCM) has been shown to improve the detection of
melanocytic proliferations in complex or collision lesions by enabling in vivo visualization
of cellular and architectural features beyond the resolution of dermoscopy [20]. In the
setting of melanoma-seborrheic keratosis collision tumors, RCM may facilitate identifica-
tion of atypical melanocytes at the dermoepidermal junction or within adnexal structures,
even when the overlying keratinocytic component displays prominent benign features.
However, despite its diagnostic value, the use of RCM remains limited by availability, cost,
and the need for specialized expertise, restricting its routine application to selected referral
centers [4].

These limitations highlight the need for additional, widely accessible tools that may
complement dermoscopic evaluation in everyday clinical practice. In this context, tech-
niques capable of enhancing contrast between epidermal components or facilitating sep-
aration of overlapping structures may be particularly useful in collision lesions, where
diagnostic uncertainty often arises from the coexistence of morphologically distinct tissues
within the same lesion.

Wood’s lamp-assisted dermoscopy represents one such adjunctive approach [21].
Unlike advanced imaging modalities such as reflectance confocal microscopy, this tech-
nique can be performed using portable, handheld devices and at substantially lower cost,
making it more accessible in routine clinical practice; however, its diagnostic value in
melanoma-seborrheic keratosis collision tumors remains exploratory and requires valida-
tion in larger studies. In recent years, the integration of long-wave ultraviolet illumination
into modern dermatoscopes has facilitated renewed clinical interest in this modality. In
particular, the introduction of hybrid devices incorporating Wood’s lamp functionality into
standard dermoscopic examination, has enabled seamless switching between visible-light
and ultraviolet-assisted dermoscopy within a single, pocket-sized instrument.

This technological development appears to have contributed to a growing body of
recent literature exploring the potential applications of ultraviolet-assisted dermoscopic
evaluation in pigmented lesions. Rather than providing cellular-level detail, Wood’s
lamp-assisted dermoscopy supports lesion assessment by facilitating visual differentiation
between coexisting epidermal components, particularly in complex or equivocal cases.
Its potential role in melanoma-seborrheic keratosis collision tumors has not yet been
systematically evaluated; however, its simplicity, portability, and ease of integration into
routine workflows make it an appealing problem-solving tool in selected equivocal cases,
particularly when more advanced imaging techniques are unavailable or impractical.

4.4. Wood’s Lamp-Assisted Dermoscopy: Optical Basis and Clinical Implications in
Collision Tumors

Wood’s lamp-assisted dermoscopy provides a complementary optical perspec-
tive that may be useful in the evaluation of complex pigmented lesions, including
melanoma-seborrheic keratosis collision tumors. By emitting long-wave ultraviolet ra-
diation in the UVA spectrum (approximately 365 nm), this technique primarily interacts
with superficial epidermal structures, with limited penetration into deeper skin layers [8,22].
As a result, it emphasizes epidermal contrast and may provide information that differs
from conventional visible-light dermoscopy [23].

Under ultraviolet illumination, keratin-rich structures often appear brighter due to
light scattering and fluorescence phenomena related to compact keratin and superficial
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epidermal components. In contrast, melanin strongly absorbs ultraviolet radiation and
does not fluoresce, resulting in melanocytic pigmentation appearing darker and more
sharply demarcated. This differential optical behavior increases contrast between epidermal
components and may facilitate visual separation of coexisting lesion structures.

Another potentially useful dermoscopic clue in melanoma detection is variation in
surface micromorphology compared with surrounding skin or adjacent lesions. In collision
tumors, such discordance may be partially masked by the keratinocytic component, but
techniques enhancing optical contrast, such as Wood’s lamp-assisted dermoscopy, could
potentially facilitate recognition of these subtle differences. Future studies may explore this
aspect further.

In melanoma-seborrheic keratosis collision tumors, enhanced contrast may trans-
late into clearer delineation of lesion borders and the interface between keratinocytic and
melanocytic components, as illustrated in the presented case. Under Wood'’s lamp illu-
mination, keratin-related structures that contribute to pigmentation under visible light
may become less conspicuous, whereas areas of true melanocytic pigmentation remain
evident due to ultraviolet absorption. This optical behavior may reduce keratin-related
visual noise and allow more accurate appreciation of pigmentation distribution and lesion
contours [24].

These properties may be particularly useful during conservative “wait-and-see” man-
agement, facilitating longitudinal assessment of subtle changes in pigmentation extent,
asymmetry, or interface configuration over time. From a clinical perspective, Wood’s lamp-
assisted dermoscopy should be regarded as a complementary, problem-solving tool rather
than a standalone diagnostic modality. Although its diagnostic capabilities in differentiat-
ing melanocytic proliferations are still being explored, current evidence supports its role as
an adjunct to conventional dermoscopy rather than a replacement [25].

Overall, while the role of Wood’s lamp-assisted dermoscopy in melanoma-seborrheic
keratosis collision tumors remains exploratory, its integration into a multimodal diagnostic
strategy may help mitigate some of the diagnostic challenges posed by complex collision
lesions. Further studies are warranted toclarify its diagnostic contribution and optimal
integration with conventional dermoscopy and other non-invasive imaging techniques.

4.5. Seborrheic Keratosis as a Permissive Melanocytic Microenvironment

Beyond optical and diagnostic considerations, the recurrent interface features observed
in melanoma-seborrheic keratosis collision tumors raise the question of whether sebor-
rheic keratosis may represent a biologically permissive microenvironment for melanocytic
proliferation [26].

Although seborrheic keratoses are clinically benign and lack intrinsic malignant po-
tential, they are now recognized as true clonal keratinocytic neoplasms characterized by
recurrent activating mutations, most commonly involving FGFR3 and PIK3CA [27-30]. De-
spite these oncogenic alterations, seborrheic keratoses maintain a stable phenotype, likely
due to preserved keratinocyte differentiation programs that counterbalance proliferative
signaling [28,30]. These observations suggests that seborrheic keratoses are metabolically
and signaling-active lesions rather than inert epidermal proliferations [27,28].

Melanocyte behavior within the epidermis is tightly regulated by the surrounding
microenvironment through a complex network of keratinocyte-derived paracrine fac-
tors [31,32]. Keratinocytes modulate melanocyte survival, proliferation, and pigmenta-
tion via mediators such as stem cell factor (SCF), endothelin-1 (EDN1), «-melanocyte—
stimulating hormone, hepatocyte growth factor, and pro-inflammatory cytokines [31].
Melanocytes express the corresponding receptors, including ¢-KIT, EDNRB, and MCIR,
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allowing their activity to be influenced by local epidermal signals even in the absence of
activating mutations [31,32].

Within this framework, seborrheic keratoses may generate a localized epidermal
niche enriched in melanocyte-modulating signals, potentially facilitating melanocytic
persistence or focal activation at the lesion interface [26]. SCF—c-KIT signaling has been
implicated in melanocyte survival and activation and appears particularly relevant in
melanocytic proliferations arising on chronically sun-damaged skin, including lentiginous
melanomas [33]. Endothelin-1-mediated signaling may further contribute to melanocyte
stimulation within keratinocyte-rich environments [31,32].

Localized microenvironmental modulation may result in spatially heterogeneous
melanocytic activity, potentially explaining why pigmentary changes are preferentially
observed at the interface between seborrheic keratosis and the melanocytic component
rather than uniformly across the lesion [26]. This focal biological activation could account
for the dermoscopic observation of asymmetric interface pigmentation described in the
present review.

While this hypothesis remains speculative, it provides a conceptual framework linking
keratinocyte signaling, melanocytic behavior and the dermoscopic dynamics observed in
collision tumors [26].

Although no causal relationship can be inferred from the available clinical evidence,
this biologically permissive context provides a plausible explanation for interface-related
pigmentation changes observed dermoscopically in seborrheic keratosis-associated collision
tumors [31,32].

Importantly, similar microenvironmental interactions could theoretically influence
not only melanoma but also benign melanocytic proliferations, such as nevi, supporting
the interpretation of interface-related pigmentation changes as a dynamic monitoring clue
rather than a melanoma-specific marker [26,31].

Taken together, these considerations support an interpretative model in which
interface-related pigmentation changes reflect the convergence of optical masking, bi-
ological interaction, and temporal evolution, reinforcing their potential value as a clue for
targeted monitoring rather than immediate diagnostic categorization [26].

4.6. Clinical Considerations and Monitoring Perspectives

Within the limitations of the available evidence, the findings of this scoping review
suggest that seborrheic keratosis-associated pigmented lesions may require a more nuanced
clinical evaluation than traditionally assumed. While typical seborrheic keratosis criteria
are often reassuring, collision tumors highlight scenarios in which subtle melanocytic
proliferations may coexist with prominent keratinocytic structures.

In this context, asymmetric pigmentation within a seborrheic keratosis—particularly
when localized to the interface with another structural component—may represent a poten-
tial monitoring signal rather than a standalone diagnostic criterion. During longitudinal
dermoscopic follow-up, changes in pigmentation distribution or extension at the inter-
face may warrant closer evaluation, especially when other melanoma-specific features are
incomplete or absent.

The present case illustrates how different dermoscopic modalities may offer com-
plementary perspectives in complex lesions. Conventional and polarized dermoscopy
support assessment of pigment distribution and melanocytic features, whereas Wood's
lamp-assisted dermoscopy may contribute by enhancing epidermal contrast and delineat-
ing keratinocytic components. Together, these approaches may help identify lesion areas
that deviate from typical seborrheic keratosis morphology and therefore merit increased
diagnostic attention.
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From a practical standpoint, these considerations may be particularly relevant in
selected clinical scenarios, such as lesions located on chronically sun-damaged skin or
lesions with heterogeneous dermoscopic patterns. Although adjunctive techniques do
not replace histopathologic evaluation, they may assist clinicians in refining judgment
regarding follow-up strategies, biopsy targeting, or timing of excision.

4.7. Limitations

This scoping review has some limitations, mainly related to the rarity of melanoma-—
seborrheic keratosis collision tumors and the exclusively descriptive nature of the available
literature, which consists of case reports and small case series and does not allow quantita-
tive synthesis or assessment of diagnostic accuracy metrics. Heterogeneity in dermoscopic
documentation and reporting across studies may also have influenced feature interpre-
tation. This review was not registered in PROSPERO, which may limit methodological
transparency. In addition, only articles written in English were included, which may
introduce language bias.

Despite these limitations, this study has several relevant strengths. It proposes a
previously underrecognized dermoscopic interface-related pigmentation pattern as a poten-
tial novel descriptive sign in melanoma—seborrheic keratosis collision tumors, generating
a testable hypothesis that warrants confirmation in larger, prospective studies. In addi-
tion, the exploratory use of Wood’s lamp-assisted dermoscopy suggests that ultraviolet
illumination may represent a useful adjunctive tool to better visualize interface-related
pigmentation changes in complex lesions, potentially improving recognition of subtle
melanocytic components in routine clinical practice.

5. Conclusions

The integration of conventional dermoscopy with complementary techniques, includ-
ing polarized dermoscopy and Wood's lamp-assisted examination, may further support the
assessment of complex seborrheic keratosis-associated lesions by improving evaluation of
lesion architecture and interface dynamics. Although the clinical utility of these approaches
requires further validation, increased awareness of interface-focused dermoscopic patterns
may contribute to earlier recognition of clinically inconspicuous melanocytic proliferations
arising in association with seborrheic keratosis.

These observations should be considered hypothesis-generating and warrant confir-
mation in larger prospective studies.
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