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Patients with genodermatoses, such as nevoid
basal cell carcinoma syndrome, recessive dystrophic
epidermolysis bullosa, familial atypical multiple mole
and melanoma syndrome, xeroderma pigmentosum
and ichthyosis with confetti, face a high risk of
skin malignancies. While dermoscopy significantly
improves diagnostic accuracy compared to clinical
examination, its specificity remains limited when
evaluating ambiguous lesions in these complex
patients. This narrative review examines the role
of reflectance confocal microscopy and line-field
confocal optical coherence tomography in high-risk
populations. By enabling the in vivo visualization
of histologic-like features at cellular resolution,
these noninvasive imaging technologies overcome
the limitations of dermoscopy. The analysis of
illustrative cases demonstrates that integrating these
tools enhances both sensitivity and specificity,
allowing for a precise differentiation between true
malignancies and benign mimics. While reflectance
confocal microscopy remains the standard for
melanocytic criteria, line-field confocal optical
coherence tomography complements it by overcoming
depth limitations. Consequently, the use of combined
noninvasive imaging supports a more conservative
management strategy, potentially reducing the
number of unnecessary excisions while ensuring the
timely detection of skin cancer in patients with rare
genetic syndromes.
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Ithough most skin cancers like basal cell
carcinomas (BCCs), cutaneous squamous cell
carcinomas (¢cSCCs) and melanomas are predominantly
sporadic in origin, several hereditary syndromes are
known to dramatically increase their incidence (1).
These genetic syndromes predisposing to cutaneous

SIGNIFICANCE

Genodermatosis associated with skin cancers is rare and
often unrecognized. Patients affected by these syndromes
face a high risk of skin cancer, often leading to frequent
surgical removals of suspicious lesions, scarring and
anxiety. This review highlights how reflectance confocal
microscopy and line-field confocal optical coherence
tomography can visualize in vivo skin structures at
a cellular level overcoming dermoscopy limitations. By
accurately distinguishing between true tumours and
harmless mimics, these tools allow dermatologists to
reduce unnecessary biopsies and surgeries. This approach
significantly improves patient quality of life by minimizing
physical scarring and emotional burden while ensuring
early and accurate cancer detection.

malignancies are rare and frequently go unrecognized,
resulting in delayed diagnoses and a substantial
clinical and psychological burden on affected
individuals (2). Among these, nevoid basal cell
carcinoma syndrome (NBCCS, also known as Gorlin—
Goltz syndrome) is the most representative for BCCs
development (3) while Epidermolysis Bullosa (EB)
(4) and its most severe subtype recessive dystrophic
epidermolysis bullosa (RDEB), is a syndrome where
¢SCC is a major cause of cancer-related death
(5). Conversely, syndromes primarily associated with
melanoma include familial atypical multiple mole and
melanoma (FAMMM) (6), Xeroderma Pigmentosum
(XP) and Ichthyosis with confetti (IWC) with mutation
in keratin 10 (KRT10). XP, in particular, is associated
with a 2,000-fold increase in melanoma and up to
a 10,000-fold increase in basal and squamous cell
carcinomas, though mortality is most frequently related
to melanoma (7).

Early prevention and strict dermatological
surveillance become integral components of these
patients' lives. However, this intensified surveillance
inevitably uncovers numerous ambiguous lesions.
Consequently, driven by the underlying genetic risk, a
significant number of these are subjected to strict digital
dermoscopy monitoring or excision, fueling a cycle of
increasing patient anxiety and scarring (8).

Much of this cumulative morbidity could be
mitigated, and the management of these lesions
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optimized, by increasing the sensitivity and specificity
of diagnostic workflows through noninvasive advanced
diagnostic tools. While these patients greatly bene-
fit from dermoscopy and digital follow-up, the
management of individuals with a high lesions burden
and multiple benign mimickers may remain challenging,
particularly outside highly specialized referral centres.
In these settings, diagnostic performance may be
influenced not only by the available imaging
technique, but also by operator expertise and by
the volume of complex cases routinely evaluated. In
contrast, secondary-to-tertiary referral centres equipped
with advanced noninvasive diagnostic tools, such
as Reflectance Confocal Microscopy (RCM) and
Line-Field Confocal Optical Coherence Tomography
(LC-OCT), can offer a more refined approach.
RCM enables in vivo visualization of epidermal
and superficial dermal microarchitecture at almost
histologic resolution and LC-OCT has emerged as a
complementary image technique providing both vertical
and horizontal optical sections with greater depth but
with lower lateral resolution compared to RCM (9, 10).
In this setting, dermoscopy serves as a screening tool,
while advanced imaging acts as a second-level guide
to better manage individual lesions. However, evidence
specifically addressing their role in genodermatoses
remains limited. This narrative review with illustrative
cases aims to demonstrate the value of integrating
RCM and LC-OCT in the management of patients
with high-risk conditions such as genodermatoses, by
supporting the evaluation of suspicious lesions and
improving the distinction between true skin cancers and
benign mimickers.

MATERIALS AND METHODS

This study was designed as a narrative review
complemented by a case series. We performed
a retrospective search within the databases of 2
tertiary referral centres (located in Italy and Spain)
specializing in skin cancer and rare genetic skin
disorders. From these datasets, we identified 5
pivotal cases representing distinct genodermatoses
associated with an increased risk of cutaneous
malignancies: NBCCS, RDEB, FAMMM, XP and
IWC. For each selected patient, clinically relevant
lesions were evaluated following a standardized
noninvasive diagnostic workflow. Initial assessment
involved clinical inspection and dermoscopy. Lesions
displaying atypical features or those deemed equivocal
on dermoscopy underwent second-level high-resolution
imaging using either RCM or LC-OCT. The choice
of the specific imaging modality was determined by
lesion morphology (e.g., presence of hyperkeratosis,
depth of the target structure) and anatomical location.
Biopsy or surgical excision was reserved for cases in
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which clinical, dermoscopic or RCM/LC-OCT findings
raised a suspicion of malignancy, or when noninvasive
evaluation remained inconclusive. RCM and LC-OCT
examinations were performed using device-integrated
mapping systems to improve spatial correlation between
clinical, dermoscopic and microscopic findings. RCM
images were acquired with the VivaScope 1500
system. When needed, confocal mosaics, known as
VivaBlocks, were generated by assembling multiple
adjacent horizontal fields acquired at the same depth,
while VivaStacks allowed sequential evaluation of the
same area at different depths (11). For LC-OCT, the
integrated dermoscopic mapping interface was used to
create a lesion mosaic by stitching together adjacent
dermoscopic fields acquired during probe movement.
When available, the Al-based mapping tool was used as
adjunctive support for lesion assessment. This software
analyses LC-OCT acquisitions and provides a BCC
probability output, which can be displayed on the
dermoscopic mosaic as a colour-coded heat map. In this
interface, yellow areas indicate regions with a higher
algorithm-estimated probability of BCC, whereas blue
areas indicate regions with a lower probability (12).
This mapping allows the operator to visually correlate
the Al output with the corresponding area within the
dermoscopic mosaic and to identify the precise regions
in which LC-OCT features considered suspicious by
the algorithm are located. However, the Al-based heat
map was not used as an independent diagnostic tool.
Final interpretation and management decisions were
based on the combined clinical, dermoscopic, RCM
and LC-OCT evaluation performed by experienced
operators. Concurrent with the case analysis, a review
of the current literature was conducted to synthesize the
genetic background, clinical presentation and specific
diagnostic challenges associated with each of the 5
syndromes.

GENODERMATOSES ASSOCIATED WITH SKIN
CANCERS

Nevoid basal cell carcinoma syndrome

NBCCS is typically caused by germline mutations in
PTCHI or in a minority of cases SUFU. PTCHI a key
tumour suppressor gene within the Hedgehog signalling
pathway, and its estimated incidence ranges between 1
in 57,000 and 1 in 256,000 individuals (3). Patients with
NBCCS frequently develop multiple superficial BCCs.
Dermoscopic features of nonpigmented superficial
BCCs, such as a pink-to-rose background and short
linear vessels, may overlap with those of inflam-
matory or other benign lesions and may therefore
be insufficient for confident diagnosis in selected
equivocal cases (13). In this context, LC-OCT provides
rapid, high-resolution visualization of morphological
criteria associated with BCC and its main subtypes,
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including superficial, nodular and infiltrative forms
(Fig. 1A). Importantly, LC-OCT does not autonomously
classify BCC subtypes; subtype assessment remains
operator-dependent and relies on the interpretation of
specific morphological features. Nevertheless, recent
prospective evidence has shown that LC-OCT improves
diagnostic performance for both BCC detection and
subtype discrimination compared with dermoscopy
alone, while Al-based tools available in some modern
devices may provide additional support by estimating
the probability of BCC (14). Beyond tumour detection,
LC-OCT can also identify nontumoural features that
are characteristic of NBCCS, such as palmar pits,
thereby contributing to an early diagnosis of this rare
genodermatosis (Fig. 1B). According to the diagnostic
criteria for NBCCS, the diagnosis can be established
in the presence of: one major criterion plus genetic
confirmation, 2 major criteria or 1 major criterion
combined with 2 minor criteria (15). In a young patient,
LC-OCT alone can perform the diagnosis of NBCCS
by identifying 2 major features, BCCs and palmar/
plantar pits, even in the absence of genetic testing or
in cases where a de novo mutation is suspected in the
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first affected family member. Moreover, by enabling
efficient assessment of multiple lesions in a single
session, LC-OCT fulfils a dual function. The former
is diagnostic, as the integrated artificial intelligence
(AI) provides a BCC prediction score that helps even
less experienced users reach a reliable assessment,
assisting in distinguishing BCCs from benign mimickers
such as nonspecific erythematous areas (16). The
latter is predictive for nonsurgical treatments, since
LC-OCT enables identification of features that align
with superficial, nodular and infiltrative BCCs and is
also able to find histological markers like multiple
aggregated yellow-white globules associated with
high-risk BCCs (17).

Recessive dystrophic epidermolysis bullosa

EB comprises a group of inherited conditions marked
by extreme skin fragility, which makes the skin
highly susceptible to mechanical injury (4). Clinical
severity largely correlates with the quality and the
amount of type VII collagen expressed in the papillary
dermis, reflecting the mode of inheritance: dominant

‘Coboclaacén

Fig. 1. Line-Field Confocal Optical Coherence Tomography (LC-OCT) images of patients with nevoid basal cell carcinoma syndrome (A,
B) and recessive dystrophic epidermolysis bullosa syndrome (C, D). Infiltrative basal cell carcinoma: in the vertical view of LC-OCT images,
basaloid tumour islands with a characteristic millefeuille pattern infiltrate the dermis and compress the surrounding hyperreflective collagen; in the
horizontal view, these islands appear as ovoid structures containing bright hyperreflective particles (A). Palmar pits: the vertical view shows focal
loss of the stratum corneum on the palmar surface, while the horizontal view highlights exposure of the stratum spinosum, confirming the absence
of the stratum corneum (B). Squamous cell carcinoma: the vertical view demonstrates marked hyperkeratosis and keratinocytes with variably sized
hyporeflective nuclei; in the horizontal view, the normal epidermal honeycomb pattern is completely lost and replaced by dysplastic keratinocytes (C).
Epidermolysis bullosa (EB) nevi: dermoscopy reveals a blue-black melanocytic lesion with adjacent satellitosis, consistent with EB nevi. In the vertical
LC-OCT view, the epidermis appears preserved, with underlying hyperreflective collagen due to compression and fibrosis, surrounded by hyperreflective
ovoid structures corresponding to melanocytic nests. In the horizontal LC-OCT view, the nests appear as ovoid structures of uniform size (#309 pm),
filled with cells showing homogeneous reflectance and morphology (D).
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dystrophic EB usually presents with a milder phenotype,
while RDEB is associated with a much more severe
disease course (5). RDEB is also associated with
a markedly increased risk of developing aggressive
c¢SCCs, making early detection essential for improving
prognosis (18). LC-OCT may support the triage of
clinically or dermoscopically equivocal keratinocyte
lesions by allowing real-time visualization of epidermal
architecture, keratinocyte atypia and, when technically
visible, the dermoepidermal junction. In other high-
risk populations, such as organ transplant recipients,
LC-OCT-based triage models have identified severe
dysplasia, broad strands and keratin pearls as high-yield
criteria for SCC assessment, suggesting that similar
image-markers may be useful to guide clinical decision-
making in complex patients with a high tumour burden
(19). However, SCC diagnosis and risk stratification
with LC-OCT remain challenging, particularly in
hyperkeratotic or crusted lesions, where visualization
of the dermoepidermal junction may be impaired.
Recent evidence in hyperkeratotic actinic keratoses
suggests that short preimaging hydration protocols
may improve dermoepidermal junction visibility and
support more reliable lesion assessment, although
this approach has not yet been validated in RDEB
or in suspected SCC arising in EB skin (20, 21).
Therefore, LC-OCT should be considered an adjunctive
triage tool, while biopsy remains mandatory whenever
invasive SCC is suspected or noninvasive findings are
inconclusive (Fig. 1C). Patients with RDEB may also
develop EB nevi, which tend to be large, eruptive,
and often irregularly pigmented, with frequent small
satellite lesions. EB nevi usually arise at sites of prior
blistering or erosions. Repeated basement-membrane
disruption prevents melanocytes from re-establishing
their position at the dermoepidermal junction (22),
causing them instead to localize within the dermis.
Their dermal placement accounts for the characteristic
grey-blue pigmentation observed (Fig. 1D). While
RCM is constrained by its limited penetration depth,
LC-OCT offers complementary vertical and horizontal
views that extend deeper into the dermis, making
it particularly useful for assessing EB nevi. The
presence of dense, well-defined nests composed of
monomorphic cells is more indicative of a nevus,
whereas prominent pagetoid spread and the presence of
clefts are features more suggestive of melanoma (23).
This provides valuable information for distinguishing
between malignant melanocytic lesions and reactive
pigmentation changes.

Familial atypical multiple mole and melanoma
syndrome

Families with the FAMMM syndrome are characterized
by the presence of multiple atypical nevi and a personal/
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family history of melanoma, due to germline mutations
in the cyclin-dependent kinase inhibitor 2A (CDKN2A)
gene (6). Cumulative risk estimates indicate that carriers
of germline CDKN2A mutations have about a 14%
probability of developing melanoma by age 50 (24).
Although digital dermoscopy follow-up allows for the
detection of subtle changes over time, it is crucial to
recognize that not all dermoscopic evolution indicates
malignancy. Patients with multiple atypical nevi often
exhibit benign dynamic changes; consequently, a low
threshold for excising any changing lesion results
in the excessive removal of dysplastic nevi rather
than improved melanoma detection (25). RCM has
shown promising results in reducing the number of
unnecessary biopsies by improving the differentiation
between benign melanocytic nevi and early melanomas
visualizing key diagnostic features (Fig. 2A and B) such
as pagetoid spread, atypical cells at the dermoepidermal
junction and irregular nests of melanoma cells, thereby
increasing diagnostic accuracy and supporting timely
melanoma detection (26). LC-OCT can also detect the
same microscopic melanoma features of RCM (Fig. 2C)
but further studies are needed to assess the accuracy.
For these patients a follow-up with digital dermoscopy
followed by an RCM analysis of the lesions that show
changes in dermoscopy is suggested to reduce the
number of unnecessary biopsies increasing their quality
of life (27).

Xeroderma pigmentosum (XP)

XP is a rare, autosomal recessive disorder caused by
nucleotide excision repair (NER) defect leading to
extreme sensitivity to UV radiation and widespread
photodamage. Lesion monitoring in these individuals
is particularly challenging for several reasons. First,
they are at risk of developing a wide range of skin
tumours like nonmelanoma and melanoma skin cancers,
each with distinct clinical and dermoscopic features.
Second, their severely photodamaged skin can obscure
or mimic tumour-specific patterns under dermoscopy,
and the high likelihood of multiple concurrent lesions
can result in overlapping features that further complicate
diagnosis (28). In patients with XP, melanomas often
arise in areas resembling solar lentigines, making them
difficult to distinguish using dermoscopy alone (29).
While digital dermoscopy is valuable for monitoring
the evolution of these lesions, RCM is particularly
effective for the immediate detection of such superficial
melanomas (Fig. 2D and E). Although LC-OCT can
visualize epidermal features similar to those seen in
RCM (Fig. 2F), its performance is limited by inferior
lateral resolution (1.1 um vs. 0.5um). Given that
the relevant first melanoma-associated changes are
predominantly epidermal, the superior resolution of
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Fig. 2. Reflectance confocal microscopy (RCM) and Line-Field Confocal optical coherence tomography (LC-OCT) features of high-risk
melanocytic lesions in familial atypical multiple mole and melanoma (FAMMM) syndrome and xeroderma pigmentosum. RCM and LC-OCT
images in a patient with FAMMM syndrome showing scattered round pagetoid melanocytic cells within the epidermis (A), round atypical melanocytes
and hyperreflective linear nests at the dermoepidermal junction (DEJ) (B), as well as loss of DEJ definition in the vertical view with round-to-dendritic
hyperreflective cells corresponding to pagetoid melanocytes in the horizontal view (C). RCM and LC-OCT images in a patient with xeroderma
pigmentosum demonstrate a cobblestone pattern with dendritic pagetoid cells in the epidermis (D), hyperreflective dendritic cells in the suprabasal

layer (E) and multiple pagetoid dendritic hyperreflective cells more clearly visualized in the horizontal view (F).

RCM makes it the preferred first-line modality over
LC-OCT. For nonmelanocytic tumours such as BCC and
¢SCC, LC-OCT enables a faster and broader evaluation,
particularly useful in severely photodamaged areas
where clinical and dermoscopic assessment is limited.

Ichthyosis with confetti (IWC)

IWC, also known as ichthyosis variegata or
congenital reticular ichthyosiform erythroderma, is
an exceptionally rare autosomal dominant ichthyosis
caused by pathogenic variants in keratin (KRT) 1
or KRT10, which are crucial for epidermal stability
(30). The term “confetti” derives from the appearance
of numerous small, pale patches of normal skin
that emerge during childhood on a background of
erythematous, scaly skin, resembling confetti scattered
across a surface (31). IWC is usually not associated
with the development of multiple melanomas, but some
evidence suggests that mutations in KRTI0 appear
to be linked to the mutation itself, which introduces
coding errors and genomic instability (32). IWC
patients with KRT10 mutations have been associated
with multiples melanomas in 2 case reports (33, 34).
In patients with ichthyoses, marked hyperkeratosis
significantly restricts the penetration depth of RCM,
often preventing the visualization of key diagnostic
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structures needed to distinguish melanomas from nevi.
To overcome this depth limitation, LC-OCT was
employed to assess a suspicious papule in a young
female patient with a significant history of melanoma
(>7 lesions, ranging from in situ to pT3b). LC-OCT
revealed an atypical wave pattern, atypical melanocytes
at the DEJ and scattered pagetoid cells within the
epidermis (Fig. 3A). The lesion was misclassified by
the algorithm as BCC with a 99% probability, most
likely due to its atypical wave pattern mimicking
collagen compression by basaloid tumour islands (Fig.
3B). It is important to note that multiple flat black/
blue lesions were distributed across the patient’s
skin in which LC-OCT evaluation revealed atypical
dendritic, spindle-shaped and round hyperreflective
cells within these lesions, raising suspicion for an
atypical melanocytic proliferation, including possible
melanoma in situ (Fig. 4). Due to the high number
of diffuse lesions and the patient’s impaired wound-
healing capacity, both complete surgical excision and
radiotherapy were deemed unfeasible. Consequently,
a conservative management strategy was adopted,
relying on strict surveillance via digital dermoscopy.
If dermoscopic changes are detected, LC-OCT and
clinical assessment are utilized to identify deeper dermal
involvement, with biopsy or excision reserved only for


http://medicaljournalssweden.se/actadv

ActaDV

ActaDV

6/9 F. Piscazzi et al. RCM and LC-OCT in genodermatoses: From diagnosis to management

T B 99%

o%

bcc score oz
= ]

Fig. 3. Line-Field Confocal Optical Coherence Tomography (LC-OCT) features of melanoma in a patient with Ichthyosis with confetti
(IWC) and multiple melanoma. LC-OCT images of a melanoma on the right tibial region in a patient with multiple melanomas and IWC. The
vertical view shows marked hyperkeratosis related to IWC and a dermal nodule displaying an atypical wave pattern. The horizontal view reveals
atypical melanocytes at the dermoepidermal junction and vessels with increased vascularity (A). Histopathologic examination subsequently confirmed
a diagnosis of pTla melanoma with a Breslow thickness of 0.7 mm. The Al algorithm incorrectly classified the lesion as a basal cell carcinoma, likely
due to the misinterpretation of hyperreflective collagen bundles compressed around tumour nests. Such misclassifications may occur in rare patient
populations not represented in the algorithm'’s training dataset (B).

lesions demonstrating clear progression. Additionally, with naked-eye examination, it still presents significant
a therapeutic trial with imiquimod was attempted but limitations (35). Dermoscopy is particularly effective
failed to show clinical improvement. for diagnosing pigmented BCCs which present
with leaf-like structures and blue ovoid nests and
DISCUSSION nodular nonpigmented BCC, where classic arborizipg

vessels are clearly visible. However, superficial
For many years, dermoscopy was the only noninvasive nonpigmented BCCs represent a significant diagnostic
tool largely available for evaluating suspicious lesions. challenge, as they often present only with a
Although it improves diagnostic accuracy compared  non-specific pink background (36). RCM overcomes

) e i

Fig. 4. Pigmented lesions in Ichthyosis with confetti (IWC): Clinical, dermoscopic and Line-Field Confocal Optical Coherence
Tomography (LC-OCT) correlation. Clinical image showing the typical ‘confetti-like’ hypopigmented macules on the left lower leg (A). Dermoscopy
of atypical flat pigmented macules, characterized by grey-blue structureless areas interspersed with erythematous skin (B). LC-OCT reveals atypical
dendritic, spindle-shaped and round hyperreflective cells within the stratum spinosum, consistent with an atypical melanocytic lesion without evidence
of dermal involvement (C-D).
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this limitation by visualizing basaloid islands, a
pathognomonic feature of BCC. These islands are
easily identified as bright (hyperreflective) structures
in pigmented BCC, whereas in nonpigmented cases,
they appear as dark (hyporeflective) islands contrasted
against hyperreflective compressed collagen. Similarly,
LC-OCT reveals the specific 'millefeuille’ pattern
associated with BCC. Additionally, the system’s Al
support offers a real-time probability score, providing
a useful second opinion for the operator (37). A recent
multicentric study demonstrated that dermoscopy alone
achieves a sensitivity of 93.2% but a specificity of only
51.7% in the diagnosis of BCC. The addition of RCM
increased sensitivity to 97.8% and raised specificity
to 86.8%, dramatically reducing false positives and
unnecessary biopsies (38). Similarly, LC-OCT has been
shown to increase specificity for BCC diagnosis from
37% with dermoscopy alone to 90% while maintaining
comparable sensitivity (14). Dermoscopic diagnosis
of ¢SCC relies on well-established criteria, including
specific vascular patterns (such as dotted, glomerular or
polymorphic vessels) and the presence of hyperkeratosis
visualized as a white scale. Although hyperkeratosis
is itself a valuable diagnostic clue, it often acts as
a significant confounding factor. In dermoscopy, it
visually obscures the underlying vascular and structural
features essential for a confident differential diagnosis
(39). Similarly, in noninvasive imaging, marked
hyperkeratosis or crusting may attenuate the optical
signal of both RCM and LC-OCT, making deeper
structures less visible and thereby reducing diagnostic
performance. To partially address this limitation, these
tools can be applied at the lesion periphery, where the
keratin layer may be thinner, or after careful removal
of the hyperkeratotic crust when clinically appropriate.
Recent evidence in hyperkeratotic actinic keratoses
suggests that short preimaging preparation protocols,
such as tap-water occlusion or salicylic acid ointment,
may improve DEJ visibility (20). These noninvasive
tools allow direct visualization of cellular dysplasia and
epidermal architectural disarray; in suspected invasive
¢SCC, more specific LC-OCT features include dermal
tumour strands or nests of atypical keratinocytes (19),
whereas keratinizing pearls may be observed as an
additional feature, particularly in more differentiated
lesions (17). However, the recognition of these
structures depends on adequate visualization of the
dermoepidermal junction and superficial dermis, which
may be limited in hyperkeratotic lesions. Visualization
of the DEJ is clinically relevant for 2 reasons: first,
in AKs, it may support PRO-score assessment, a
prognostic marker proposed to be associated with the
risk of progression to ¢SCC; second, in suspected
invasive cases, it may help evaluate DEJ disruption and
possible dermal invasion (40). Regarding melanoma,
numerous dermoscopic algorithms are widely validated
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for distinguishing benign from malignant lesions.
A major drawback, however, is that classic signs
with high specificity (including blue-black colour
and ulceration) are generally hallmarks of thick,
invasive melanomas rather than early-stage lesions. In
patients with genodermatoses, where maximizing life
expectancy relies on detecting malignancy at the in
situ or thin invasive stage, the clinical priority shifts
to differentiating early melanomas from dysplastic nevi,
which often share overlapping features (41). To address
this challenge, specific RCM scoring systems have
been developed, most notably the 2-step algorithm.
This method classifies lesions by assessing "nevus
criteria" like typical basal cells and edged papillae
along with "melanoma criteria" like roundish pagetoid
cells and atypical nucleated cells and DEJ. Notably,
when at least one of the key nevus criteria is
absent, the algorithm achieves a sensitivity of 100%
and a specificity of 57% for melanoma detection
(42). Similarly, recent LC-OCT research has identified
quantitative and structural markers for malignancy:
specifically, the presence of more than 10 pagetoid
cells per 3D stack and clefting within melanocytic
nests have been shown to significantly correlate
with melanoma rather than nevi (23, 43). In terms
of clinical management, a pivotal multicentric trial
involving over 3,000 patients demonstrated that adding
RCM to standard dermoscopy reduced the number
of unnecessary excisions of suspicious melanocytic
lesions by 43.3% (27). Although this study was
conducted on a general population rather than a specific
genodermatosis cohort, the implications are highly
relevant. Given that LC-OCT roughly visualizes the
same critical diagnostic features as RCM with the added
benefit of vertical depth information, a comparable
reduction in surgical morbidity is anticipated, although
prospective studies quantifying this specific impact
are yet to be published. Beyond their diagnostic
role, RCM and LC-OCT should be considered as
tools that may support the longitudinal management
of complex high-risk patients rather than merely as
techniques intended to replace biopsy. In patients with
genodermatoses, as in other high-risk populations such
as organ transplant recipients (19), the clinical challenge
is not limited to the recognition of a single malignant
lesion, but also includes the repeated evaluation of
multiple equivocal lesions over time. In this context,
the integration of noninvasive imaging in specialized
referral centres may help guide lesion selection for
biopsy or excision, reduce unnecessary procedures and
support a more individualized surveillance strategy in
patients with a high tumour burden. In conclusion,
the integration of RCM and LC-OCT represents a
paradigm shift in the management of genodermatoses,
enabling a transition from reactive surgery to proactive,
conservative surveillance. Although RCM remains the
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guideline-recommended gold standard for melanocytic
lesions, LC-OCT proves indispensable for evaluating
keratinocyte carcinomas and deeper dermal structures,
particularly in hyperkeratotic conditions where RCM
penetration is compromised. Although challenges
regarding operator dependence and the need for Al
validation in rare cohorts persist, these noninvasive
tools significantly enhance diagnostic confidence and
reduce procedural morbidity. Future multicentric studies
are now required to standardize their application and
confirm their long-term cost-effectiveness in these
high-risk population.
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