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Abstract 

Cutaneous precancerous lesions represent a heterogeneous group of pathological conditions associated with an increased risk of 

progression to non-melanoma skin cancers, most commonly cutaneous squamous cell carcinoma (cSCC). They reflect a dynamic 

process of skin carcinogenesis, characterized by a biological continuum ranging from actinic keratosis (AK) through squamous 

cell carcinoma in situ to invasive carcinoma. This review summarizes the key clinical features, etiological factors, diagnostic 

approaches, and current therapeutic strategies for cutaneous precancerous lesions. Chronic ultraviolet (UV) exposure plays a 

central etiological role, along with genetic predisposition, viral infections, and states of immunosuppression. Actinic keratosis is 

the most common form and represents an early clinical manifestation within the spectrum of squamous cell carcinogenesis. 

Diagnosis is primarily based on clinical and dermoscopic evaluation, with histopathological confirmation recommended for 

suspicious or atypical lesions; however, diagnostic accuracy may be limited by interobserver variability and the absence of 

reliable biomarkers for predicting lesion progression. Contemporary therapeutic approaches include both lesion-directed and 

field-directed strategies, reflecting the concept of field cancerization, although the lack of standardized treatment algorithms and 

limited comparative evidence from large-scale studies remain important challenges. Treatment modalities encompass 

cryotherapy, topical pharmacological agents, photodynamic therapy, laser ablation, and surgical excision, yet recurrence rates 

and long-term outcomes vary considerably across modalities. Early diagnosis, individualized treatment, and effective 

photoprotection are essential for reducing the risk of progression to invasive carcinoma and decreasing the overall burden of 

non-melanoma skin cancers. Future research should focus on improving risk stratification through the identification of molecular 

and imaging biomarkers, advancing non-invasive diagnostic technologies, and conducting well-designed prospective trials to 

establish evidence-based treatment strategies. Additionally, the development of targeted and immunomodulatory therapies, along 

with strengthened preventive measures, may further optimize patient outcomes. 
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1. Introduction 

Cutaneous precancerous lesions represent a heterogeneous 

group of pathological conditions associated with an increased 

risk of developing malignant skin neoplasms, most commonly 

cutaneous squamous cell carcinoma (cSCC) [1, 2]. They are 

considered an intermediate stage in skin carcinogenesis and 

constitute an important focus of contemporary dermatological 

and oncological practice [3, 4-7]. 

In recent decades, the incidence of non-melanoma skin can-

cers has increased significantly, mainly due to chronic ultra-

violet (UV) radiation exposure, population aging, and the ris-

ing number of immunosuppressed patients [8-12]. In this con-

text, cutaneous precancers are of particular clinical im-

portance, as early recognition and timely treatment can effec-

tively prevent progression to invasive carcinoma [1, 13]. 

Actinic keratosis (AK) is the most common form of cutane-

ous precancer and is regarded as an early clinical manifesta-

tion within the spectrum of squamous cell carcinogenesis [12, 

14-16]. Other conditions classified as cutaneous precancers 

include Bowen’s disease, erythroplasia of Queyrat, chronic ra-

diodermatitis, and chemically induced keratoses [17, 18]. 

Modern diagnostic methods, including dermoscopy and 

histopathological examination, have significantly improved 

the early detection of precancerous lesions [19-23]. In parallel, 

the development of novel therapeutic approaches, such as 

photodynamic therapy and topical immunomodulators, has 

expanded the options for effective treatment and disease con-

trol [24-26]. 

The aim of this review is to summarize current data on the eti-

ology, pathogenesis, clinical manifestations, diagnostic methods, 

and therapeutic approaches to cutaneous precancers, as well as 

their role in the prevention of non-melanoma skin cancers. 

2. Methods 

A narrative literature review was conducted using elec-

tronic databases including PubMed, Scopus, and Web of Sci-

ence. Relevant articles published in English were identified 

using combinations of keywords such as “cutaneous precan-

cerous lesions,” “actinic keratosis,” “Bowen’s disease,” 

“squamous cell carcinoma in situ,” “field cancerization,” and 

“non-melanoma skin cancer.” Additional sources were identi-

fied through manual screening of reference lists of selected 

articles. Priority was given to recent publications, review arti-

cles, clinical studies, and established guidelines. Articles were 

selected based on their relevance to the etiology, pathogenesis, 

diagnosis, and management of cutaneous precancers. 

3. Epidemiology of Cutaneous 

Precancers 

Cutaneous precancers comprise a diverse group of lesions 

with the potential to progress to non-melanoma skin cancers, 

most commonly cSCC [1, 2]. Their prevalence varies 

considerably depending on geographic latitude, UV intensity, 

population age structure, skin phototype, and occupational sun 

exposure [9, 11, 12, 27]. 

AK is the most common form of cutaneous precancer. It 

occurs significantly more frequently in elderly individuals and 

in those with chronic sun exposure [12, 14, 27]. 

Epidemiological studies indicate that its prevalence in Europe 

ranges from 11% to 25% among individuals over 60 years of 

age, with even higher rates reported in specific high-risk 

groups [27]. 

The condition is more commonly observed in individuals 

with fair skin phototypes (Fitzpatrick types I–II), blond or red 

hair, and light-colored eyes, which is associated with lower 

melanin content and reduced photoprotective capacity of the 

skin [9, 11]. Chronic immunosuppression represents an 

additional major risk factor, particularly in organ transplant 

recipients, in whom the risk of development and progression 

of precancerous lesions and cSCC is markedly increased [10]. 

Geographic variation also plays an important role. In 

regions with high levels of solar radiation, such as Australia 

and the southern United States, the prevalence of AK may 

reach 40–60% among the adult population [2, 9]. This 

highlights the central role of ultraviolet radiation as a key 

etiological factor in the development of cutaneous precancers 

[11, 28]. 

4. Etiology of Cutaneous Precancers 

The etiology of cutaneous precancers is multifactorial and 

involves a complex interplay between exogenous carcino-

genic factors, genetic predisposition, and immunological 

mechanisms [1, 9, 10]. The main risk factors for the develop-

ment of these lesions include prolonged ultraviolet (UV) ex-

posure, fair skin phototype (Fitzpatrick types I–II), advanced 

age, occupational sun exposure, immunosuppression, and ge-

netic defects in DNA repair mechanisms [9-11, 27]. However, 

increasing evidence suggests that these factors do not act uni-

formly, contributing instead to a biologically heterogeneous 

spectrum of lesions with variable malignant potential. 

The most significant etiological factor is chronic UV expo-

sure, particularly within the UVB spectrum (280–320 nm), 

which induces direct DNA damage in epidermal keratinocytes 

[11, 28]. This results in the formation of pyrimidine dimers 

and characteristic UV-signature mutations affecting key tu-

mor suppressor genes, most notably TP53, which plays a cen-

tral role in cell cycle regulation and apoptosis [28, 29]. In ad-

dition to TP53, recent genomic studies have identified recur-

rent alterations in genes such as NOTCH1/2, CDKN2A, and 

components of the MAPK and PI3K pathways, supporting a 

model of early clonal expansion of mutated keratinocytes 
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within sun-damaged skin (recent genomic analyses, 2025–

2026) [30-32]. The accumulation of such mutations leads to 

impaired cellular differentiation and the development of 

keratinocyte dysplasia, the morphological basis of precancer-

ous changes [33, 34]. 

The concept of field cancerization, first described by D. P. 

Slaughter et al. [4], refers to the presence of genetically altered 

keratinocytes within clinically normal-appearing skin chronically 

exposed to UV radiation [4-7]. Contemporary molecular data fur-

ther refine this concept, demonstrating that sun-exposed skin con-

tains multiple competing mutant clones with distinct evolutionary 

trajectories. Importantly, only a subset of these clones progresses 

to clinically apparent lesions, highlighting the stochastic and het-

erogeneous nature of carcinogenesis. 

Actinic keratosis (AK), traditionally considered a precursor 

lesion, is now increasingly viewed within a biological contin-

uum that includes squamous cell carcinoma in situ and inva-

sive cSCC [12, 14-16]. However, this linear progression 

model remains debated. Emerging evidence suggests that 

some AK lesions may represent early invasive disease ab ini-

tio, while others may remain stable or even regress. The risk 

of malignant transformation is therefore highly variable and 

lesion-specific, influenced by factors such as lesion thickness, 

molecular profile, local immune response, and cumulative 

mutational burden. Recent longitudinal and molecular studies 

(2025–2026) emphasize that progression risk cannot be relia-

bly predicted based solely on clinical or histopathological fea-

tures, underscoring significant diagnostic uncertainty. 

Fair skin phototype represents an important risk factor, as 

reduced melanin content is associated with decreased photo-

protective capacity against UV radiation [9, 11]. With advanc-

ing age, cumulative UV-induced mutations increase, explain-

ing the higher prevalence of cutaneous precancers in patients 

over 50–60 years of age [27]. Age-related decline in immune 

surveillance and the accumulation of senescent cells further 

contribute to carcinogenic susceptibility, as highlighted in re-

cent immuno-oncological studies. 

A particularly high risk is observed in immunosuppressed in-

dividuals, including organ transplant recipients. In this population, 

the incidence of precancerous lesions and cSCC is markedly in-

creased, and lesions are often multiple and demonstrate more 

rapid progression to invasive neoplasia due to impaired immune 

surveillance of atypical cells [10]. Recent data also suggest qual-

itative differences in tumor biology in these patients, including 

higher mutational burden and distinct viral–host interactions. 

Additional etiological factors include exposure to chemical 

carcinogens, such as arsenic compounds, which cause direct 

DNA damage and are associated with the development of ar-

senical keratoses [34, 36]. Chronic inflammatory and cicatri-

cial processes (e.g., chronic ulcers, radiation dermatitis, and 

longstanding scars) also promote sustained cellular regenera-

tion, epigenetic alterations, and mutational accumulation [17]. 

Epigenetic dysregulation, including DNA methylation 

changes and histone modification patterns, has recently been 

recognized as a key contributor to early keratinocyte transfor-

mation (emerging data, 2025). 

The role of human papillomavirus (HPV) has also been im-

plicated in the pathogenesis of certain precancerous lesions, 

particularly in anogenital forms and Bowen’s disease [32, 37, 

38]. Oncogenic HPV types induce cellular transformation 

through the expression of viral oncoproteins that inactivate tu-

mor suppressor proteins p53 and Rb [37]. Recent studies fur-

ther suggest a modulatory rather than purely causal role of 

HPV in cutaneous carcinogenesis, interacting with UV-in-

duced mutagenesis and host immune status. 

Genetic defects in DNA repair mechanisms are also of clin-

ical significance. A classic example is xeroderma pigmento-

sum, in which defects in nucleotide excision repair lead to ex-

treme UV sensitivity and a markedly increased risk of devel-

oping precancerous and malignant skin neoplasms [22]. More 

broadly, subtle polymorphisms in DNA repair genes and ge-

nome stability pathways are increasingly recognized as modi-

fiers of individual susceptibility. 

The prolonged action of these factors leads to the development 

of epidermal keratinocyte dysplasia, characterized by impaired 

cellular differentiation, nuclear atypia, and increased mitotic ac-

tivity [33, 34]. These changes represent the main histopathologi-

cal substrate of cutaneous precancers and may progressively 

evolve into squamous cell carcinoma in situ and subsequently 

into invasive carcinoma [15, 16]. Nevertheless, the transition 

from dysplasia to invasive malignancy is neither uniform nor in-

evitable, reflecting underlying biological heterogeneity and high-

lighting the need for improved molecular risk stratification. 

The key risk factors for the development of cutaneous 

precancers are summarized in Table 1. 

Table 1. Key risk factors for cutaneous precancers. 

Factor / Mechanism Pathogenetic Role Molecular / Cellular Effects Clinical Implications 

Chronic UV 

Radiation (UVB 

280–320 nm) 

Principal carcinogenic factor 

Induces pyrimidine dimers, DNA 

photoproducts, and UV-signature 

mutations (C→T transitions); mutations 

in TP53, NOTCH1/2, CDKN2A 

Initiates keratinocyte dysplasia; 

drives field cancerization; major risk 

for AK and cSCC 

Field Cancerization 
Clonal expansion of mutated 

keratinocytes in sun-exposed 
Multiple genetically distinct clones with 

Explains multifocal lesions, recur-

rence, and variable progression risk 
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Factor / Mechanism Pathogenetic Role Molecular / Cellular Effects Clinical Implications 

skin variable mutational burden and evolu-

tionary potential 

Genetic Alterations 
Early driver events in carcin-

ogenesis 

Mutations in tumor suppressor genes 

(TP53, CDKN2A) and signaling path-

ways (MAPK, PI3K); genomic instabil-

ity 

Contributes to heterogeneity of le-

sions and unpredictable malignant 

transformation 

Epigenetic Dysregu-

lation 

Modulates gene expression 

without DNA sequence 

changes 

DNA methylation changes, histone 

modification, altered chromatin struc-

ture 

Influences progression potential and 

may serve as future biomarkers 

Actinic Keratosis 

(AK) – Biological 

Continuum Debate 

Intermediate or early malig-

nant lesion 

Variable dysplasia; may represent early 

invasive clones or stable/regressive le-

sions 

Challenges linear progression model; 

supports lesion heterogeneity and di-

agnostic uncertainty 

Immunosuppression 
Impaired immune surveil-

lance of atypical cells 

Reduced T-cell–mediated tumor con-

trol; increased viral persistence (e.g., 

HPV) 

Higher incidence, multiplicity, and 

faster progression to invasive cSCC 

Fair Skin Phototype 

(Fitzpatrick I–II) 

Reduced natural photopro-

tection 

Low melanin → decreased UV absorp-

tion and increased DNA damage 

Increased susceptibility to UV-in-

duced mutations and precancer for-

mation 

Aging 
Cumulative exposure and bi-

ological decline 

Accumulation of DNA damage, cellular 

senescence, reduced immune function 

Higher prevalence of precancers; in-

creased transformation risk 

Chemical Carcino-

gens (e.g., arsenic) 
Direct genotoxic effects 

DNA damage, oxidative stress, altered 

keratinocyte proliferation 

Development of arsenical keratoses 

and increased malignancy risk 

Chronic Inflamma-

tion / Scarring 

Sustained regenerative stim-

ulus 

Continuous cell turnover, oxidative 

stress, accumulation of mutations 

Promotes malignant transformation in 

chronic wounds and scars 

Human Papilloma-

virus (HPV) 

Cofactor in carcinogenesis 

(especially anogenital le-

sions) 

Viral oncoproteins (E6, E7) inhibit p53 

and Rb pathways 

Enhances carcinogenesis in combina-

tion with UV and immunosuppression 

DNA Repair Defects 

(e.g., xeroderma pig-

mentosum) 

Failure to correct UV-in-

duced DNA damage 

Defective nucleotide excision repair → 

accumulation of mutations 

Extremely high risk of early and mul-

tiple precancerous and malignant le-

sions 

Clonal Evolution and 

Heterogeneity 

Non-linear carcinogenesis 

model 

Competing keratinocyte clones with 

distinct genetic profiles 

Explains why only some lesions pro-

gress while others regress or remain 

stable 

 

5. Pathogenesis of Cutaneous Precancers 

Current evidence indicates that the development of 

cutaneous precancers results from complex molecular and 

cellular processes involving interactions between genetic 

mutations, epigenetic alterations, chronic inflammation, and 

immunological mechanisms [6, 29-31]. 

5.1. Molecular and Genetic Mechanisms 

One of the most frequently affected genes in actinic 

keratosis and other precancerous lesions is TP53, which 

encodes the tumor suppressor protein p53 [28, 29]. This 

protein plays a central role in maintaining genomic stability 

by regulating the cell cycle, DNA repair, and apoptosis. UV-

induced mutations in TP53 lead to impaired apoptosis and the 

accumulation of genetically damaged keratinocytes [5, 28, 29]. 

In addition to TP53, mutations have been identified in other 

genes involved in the regulation of cell proliferation and 

differentiation, including NOTCH1, CDKN2A, as well as 

genes associated with the RAS/RAF/MAPK signaling 

pathways [30, 31]. These molecular alterations contribute to 

the development of dysplastic changes in the epidermis [30]. 

5.2. Role of Chronic UV-Induced Inflammation 

Chronic UV-induced inflammation plays a key role in the 

pathogenesis of cutaneous precancers [11, 30]. UV radiation 

stimulates the production of pro-inflammatory mediators, 
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including IL-1, IL-6, TNF-α, and COX-2, which promote 

cellular proliferation and create a microenvironment 

conducive to carcinogenesis [11, 30]. 

Persistent inflammation leads to oxidative stress, 

generation of reactive oxygen species, and additional DNA 

damage in keratinocytes [30]. 

5.3. Immunological Mechanisms 

The immune system plays a critical role in controlling 

transformed keratinocytes [10]. UV radiation induces local 

immunosuppression, including a reduction in the number and 

function of Langerhans cells, thereby impairing immune 

recognition and elimination of atypical cells [10, 11]. 

In patients with chronic systemic immunosuppression (e.g., 

organ transplant recipients), this effect is more pronounced, 

resulting in a markedly increased incidence of actinic 

keratosis and accelerated progression to cSCC [10]. 

5.4. Epigenetic Alterations 

Increasing evidence highlights the role of epigenetic 

mechanisms in the development of precancerous skin lesions 

[31]. These include changes in DNA methylation, histone 

modifications, and dysregulation of microRNA expression, 

which modulate gene expression without altering the DNA 

sequence [31]. 

These processes contribute to clonal selection and 

progression of precancerous lesions toward invasive neoplasia. 

5.5. Clonal Evolution and Therapeutic 

Implications 

A growing body of evidence supports the concept of clonal 

evolution in cutaneous precancers, whereby the accumulation 

of sequential genetic and epigenetic alterations leads to the 

selection and expansion of cell clones with increased 

malignant potential [6, 30]. This process underlies the 

heterogeneity of lesions within the same field of damaged skin 

and the variable risk of progression to invasive squamous cell 

carcinoma. 

Understanding these mechanisms has direct clinical 

implications and underlies the use of field-directed therapy, 

which targets not only clinically visible lesions but also 

subclinical changes in areas of field cancerization [4, 24-26]. 

This approach forms the basis for therapies such as 

photodynamic therapy and topical immunomodulators, which 

target broader areas of affected epidermis and reduce the risk of 

developing new precancerous and malignant lesions [24-26]. 

The biological continuum of keratinocyte carcinogenesis, from 

actinic keratosis to invasive cSCC, is illustrated in Figure 1. 

 
Figure 1. Biological continuum of keratinocyte carcinogenesis, illustrating the progression from actinic keratosis (AK) to squamous cell 

carcinoma in situ (Bowen’s disease) and invasive cutaneous squamous cell carcinoma (cSCC). 

6. Classification of Cutaneous 

Precancers 

Cutaneous precancers represent a heterogeneous group of 

lesions associated with an increased risk of developing 

malignant skin neoplasms, most commonly cSCC [1, 2]. 

Traditionally, they are classified into obligate and facultative 

precancers based on the risk of malignant transformation [1, 13]. 

This classification is of significant clinical relevance, as it 

allows estimation of the likelihood of progression to invasive 

carcinoma and supports the selection of appropriate diagnostic 

and therapeutic strategies [13]. 

6.1. Obligate Precancers 
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Obligate precancers are conditions associated with a high 

risk of malignant transformation and, if left untreated, 

frequently progress to invasive carcinoma [1]. 

6.1.1. Bowen’s Disease 

Bowen’s disease represents an intraepidermal squamous 

cell carcinoma (squamous cell carcinoma in situ, SCC in situ). 

Clinically, it presents as well-demarcated erythematous scaly 

plaques with a slow, progressive course [17, 18]. Lesions are 

most commonly located on chronically sun-exposed areas but 

may also occur on covered skin [17]. 

Histologically, full-thickness epidermal dysplasia is 

observed without evidence of dermal invasion [18]. 

6.1.2. Erythroplasia of Queyrat 

Erythroplasia of Queyrat is a mucocutaneous variant of 

Bowen’s disease. It is most commonly localized on the glans 

penis and the inner prepuce [23]. Clinically, it appears as a 

well-demarcated, bright red, velvety plaque. 

The condition is associated with infection by oncogenic 

HPV types and carries a significant risk of progression to 

invasive squamous cell carcinoma [22, 23]. 

6.1.3. Xeroderma Pigmentosum 

Xeroderma pigmentosum is a rare autosomal recessive 

disorder characterized by defects in nucleotide excision repair 

of UV-induced DNA damage [22, 23]. 

Affected individuals exhibit marked photosensitivity and 

have an extremely high risk of developing multiple 

precancerous and malignant skin neoplasms at an early age. 

6.2. Facultative Precancers 

Facultative precancers are associated with an increased, but 

not obligatory, risk of malignant transformation. The 

likelihood of progression depends on multiple factors, 

including lesion duration, the patient’s immune status, and the 

degree of UV exposure [1, 9]. 

6.2.1. Actinic (Solar) Keratosis 

AK is the most common form of cutaneous precancer and 

results from chronic UV-induced damage to keratinocytes [11, 

14, 28]. Clinically, it presents as hyperkeratotic papules or 

plaques with a rough surface, typically located on chronically 

sun-exposed areas such as the face, scalp, ears, and dorsal 

hands [14]. 

AK is considered an early lesion within the spectrum of 

squamous cell carcinogenesis and may progress to invasive 

carcinoma [15, 16]. Current evidence suggests that the 

boundary between AK and SCC in situ is not sharply defined 

but rather represents a continuum of keratinocyte 

carcinogenesis, reflecting the gradual accumulation of genetic 

and morphological alterations [15, 16, 30, 31]. 

6.2.2. Cutaneous Horn 

A cutaneous horn is a conical hyperkeratotic projection 

composed of compact keratin layers [22, 35]. The underlying 

lesion may vary and includes benign, precancerous, or 

malignant conditions [33]. 

In approximately 20–25% of cases, the underlying 

pathology is precancerous or malignant, which necessitates 

histopathological examination following excision [23]. 

6.2.3. Chronic Scars and Ulcers 

Chronic scars and ulcers, particularly those resulting from 

burns, chronic infections, or trauma, may undergo malignant 

transformation and lead to the development of Marjolin’s 

ulcer, an aggressive form of cSCC [36]. 

Persistent inflammation, tissue hypoxia, and ongoing 

cellular regeneration are considered key pathogenic 

mechanisms in this process [36]. 

The classification and risk of malignant transformation of 

cutaneous precancers are summarized in Table 2. 

Table 2. Classification and risk of malignant transformation of cutaneous precancers. 

Group Condition Characteristics 
Risk of malignant transfor-

mation 

Obligate precancers Bowen’s disease 
Intraepidermal squamous cell carcinoma 

(SCC in situ) 
High 

 Erythroplasia of Queyrat 
Mucocutaneous variant of Bowen’s disease 

associated with HPV 
High 

 Xeroderma pigmentosum 
Genetic defect in DNA repair (nucleotide 

excision repair) 
Very high 

Facultative precancers Actinic keratosis 
Most common precancer associated with 

chronic UV exposure 
Low to moderate* 
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Group Condition Characteristics 
Risk of malignant transfor-

mation 

 Cutaneous horn 
Hyperkeratotic lesion with variable under-

lying pathology 
Variable 

 
Chronic scars and ulcers 

(Marjolin’s ulcer) 

Post-traumatic or post-burn lesions with 

chronic inflammation 
Moderate 

Note: The risk associated with actinic keratosis varies depending on the number of lesions, the patient’s immune status, and the presence of 

field cancerization. 

7. Clinical Presentation 

The clinical presentation of cutaneous precancers is 

variable and depends on the type of lesion, its duration, and 

individual patient characteristics [1, 9]. The most common 

findings include hyperkeratotic papules and plaques, 

erythematous scaly lesions, as well as areas of chronic 

hyperkeratosis and skin atrophy, typically located on sun-

exposed sites [9, 14]. 

AK is the predominant form of cutaneous precancer and is 

regarded as an early lesion within the spectrum of squamous 

cell carcinogenesis, including SCC in situ [14-16]. Clinically, 

AK presents as rough, scaly lesions that are often better 

appreciated by palpation than visual inspection and are 

frequently described by patients as having a “sandpaper-like” 

texture (sandpaper sign) [12, 14]. 

AK may occur as solitary lesions or as part of field 

cancerization, representing areas of chronically 

photodamaged skin. These fields contain clonally altered 

keratinocytes with accumulated genetic changes and an 

increased risk of developing multiple clinical and subclinical 

precancerous and neoplastic lesions [4-7, 12]. 

Common anatomical sites include the face, scalp 

(particularly in patients with androgenetic alopecia), auricles, 

dorsal hands, forearms, and the lower lip (actinic cheilitis) [9, 

14]. These areas are particularly susceptible to chronic UV 

exposure and photoaging [9, 11]. 

Several clinical variants of AK have been described, 

differing in morphology, clinical presentation, and potential 

for progression to cSCC [12, 14, 15, 35]. 

The main clinical forms of AK are summarized in Table 3. 

Table 3. Clinical variants of actinic keratosis. 

Clinical variant Clinical characteristics Diagnostic features 

Atrophic 
Thin erythematous macules or plaques with minimal 

hyperkeratosis 
Often detected by palpation (sandpaper sign) 

Hyperkeratotic Thick, rough hyperkeratotic papules or plaques May resemble early cSCC 

Pigmented Brown to dark brown macules or plaques 
Requires differential diagnosis with lentigo and 

melanoma 

Lichenoid 
Erythematous, infiltrated plaques with inflammatory 

component 
Often associated with pruritus 

Bowenoid Erythematous scaly plaques resembling Bowen’s disease Histologically marked atypia 

Actinic cheilitis Predominantly affects the lower lip Dryness, scaling, erosions; increased risk of cSCC 

Cutaneous horn Conical hyperkeratotic projection 
Requires histopathological evaluation of the under-

lying lesion 

 

8. Dermoscopy of Cutaneous Precancers 

Dermoscopy is a key non-invasive diagnostic method that 

significantly improves the early detection of precancerous and 

malignant skin lesions [19-21]. In AK, it enables visualization 

of characteristic vascular and keratotic structures that are not 

visible to the naked eye [19]. 

One of the most characteristic dermoscopic features of 

facial AK is the so-called strawberry pattern, which is defined 
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by an erythematous pseudonetwork, follicular openings filled 

with keratin, and fine linear or coiled vessels [19, 20]. 

Dermoscopy also plays an important role in the differential 

diagnosis between AK, Bowen’s disease, and early cSCC [19-21]. 

The dermoscopic features of the main cutaneous precancers 

are summarized in Table 4. 

Table 4. Dermoscopic features of cutaneous precancers. 

Condition Main dermoscopic features Diagnostic relevance 

Actinic keratosis 
Strawberry pattern; erythematous background; follicular openings 

with keratin; fine linear/coiled vessels 

Typical dermoscopic pattern, especially 

on the face 

Hyperkeratotic actinic 

keratosis 
Thick keratotic structures; yellowish-white scales 

Limited visualization of vascular struc-

tures 

Pigmented actinic ker-

atosis 
Gray dots; pseudonetwork; irregular pigmentation May mimic melanoma 

Bowen’s disease Glomerular vessels clustered on an erythematous background; scales High diagnostic value for SCC in situ 

Actinic cheilitis White lines; erosions; irregular vascular structures Supports early diagnosis of lip lesions 

Cutaneous horn Compact keratotic masses 
Evaluation of the base is critical for di-

agnosis 

 

9. Histopathology of Cutaneous 

Precancers 

Histopathological examination represents the gold standard 

for the definitive diagnosis of cutaneous precancers and is 

essential for distinguishing them from invasive malignant 

neoplasms [9, 14]. 

The main histological feature of precancerous lesions is 

keratinocyte dysplasia, characterized by varying degrees of 

cellular atypia, disordered differentiation, and increased 

mitotic activity within the epidermis [15, 16]. 

In AK, partial epidermal dysplasia is observed, 

predominantly involving the basal and suprabasal layers [14, 

15]. Histological findings include hyperkeratosis, 

parakeratosis, irregular acanthosis, and atypical keratinocytes. 

A characteristic feature is solar elastosis in the dermis, 

reflecting chronic UV-induced damage [9, 11]. The presence 

of so-called “skip areas” of dysplasia may also be observed, 

supporting the concept of field cancerization. 

Bowen’s disease is characterized by full-thickness 

epidermal dysplasia, with atypical keratinocytes involving the 

entire thickness of the epidermis without invasion through the 

basement membrane [14, 18]. Marked cellular pleomorphism, 

dyskeratosis, and numerous mitotic figures are typically 

present. 

Actinic cheilitis represents a localized form of AK affecting 

the lip, with histological features including hyperkeratosis, 

parakeratosis, epidermal dysplasia, and pronounced solar 

elastosis [23, 34]. 

In cutaneous horn, the histopathological findings depend on 

the underlying lesion, which may be benign, precancerous, or 

malignant [35]. Therefore, histopathological examination of 

the base of the lesion is mandatory [23]. 

Chronic scars and ulcers that may give rise to Marjolin’s 

ulcer demonstrate features of chronic inflammation, fibrosis, 

and progressive development of squamous cell neoplasia, 

often with invasive growth and more aggressive clinical 

behavior [23, 36]. 

Immunohistochemical studies complement histopathologi-

cal evaluation and aid in distinguishing between different de-

grees of keratinocyte dysplasia. Aberrant p53 expression is 

frequently observed and is associated with UV-induced muta-

tions [15, 29]. 

The proliferation marker Ki-67 shows increased expression 

in dysplastic areas, with its distribution correlating with the 

degree of dysplasia—restricted to basal layers in AK and more 

diffuse in Bowen’s disease [15]. 

These markers provide additional diagnostic value, 

particularly in borderline cases between AK and SCC in situ. 

Comparative features of clinical presentation, dermoscopy, 

and histopathology are summarized in Table 5. 
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Table 5. Clinicopathological features of cutaneous precancers. 

Condition Clinical presentation Dermoscopy Histopathology 

Actinic 

keratosis 

Rough hyperkeratotic papules 

on sun-exposed skin 

Strawberry pattern; follicular 

openings with keratin; linear vessels 

Partial epidermal dysplasia; parakeratosis; 

solar elastosis; possible “skip areas” 

Bowen’s dis-

ease 
Erythematous scaly plaques Glomerular vessels; scales 

Full-thickness epidermal dysplasia without in-

vasion 

Actinic 

cheilitis 

Dryness, scaling, and erosions 

of the lower lip 

White lines; erosions; vascular 

structures 
Epidermal dysplasia and solar elastosis 

Cutaneous 

horn 

Conical hyperkeratotic projec-

tion 
Dense keratotic masses 

Marked hyperkeratosis; findings depend on the 

underlying lesion (often AK or cSCC) 

Marjolin’s 

ulcer 
Chronic ulcer on a scar Non-specific vascular structures Invasive cSCC, often with aggressive behavior 

 

10. Diagnosis of Cutaneous Precancers 

The diagnosis of cutaneous precancers is based on an 

integrated approach combining clinical examination, 

dermoscopy, and histopathological evaluation [9, 14, 19]. 

This approach enables early detection of precancerous lesions 

and their differentiation from invasive skin neoplasms [16]. 

10.1. Clinical Examination 

Clinical examination represents the first and fundamental 

step in the diagnostic process. Assessment includes lesion 

morphology, size and borders, degree of hyperkeratosis, 

localization on sun-exposed areas, and the presence of 

multiple lesions in the context of field cancerization [4-7]. 

Particular attention should be paid to lesions exhibiting 

rapid growth, ulceration, infiltration, or bleeding, as these 

features may indicate progression to invasive cSCC [14, 16]. 

10.2. Dermoscopy 

Dermoscopy significantly increases diagnostic accuracy in 

precancerous and early malignant skin lesions [19-21]. It 

allows visualization of structures not visible to the naked eye. 

In AK, characteristic findings include the strawberry 

pattern, follicular openings filled with keratin, fine linear or 

coiled vessels, and white or yellowish scales [19, 20]. 

In Bowen’s disease, glomerular vessels clustered on an 

erythematous background are typically observed, often 

accompanied by scaling [19]. 

Dermoscopy plays a key role in the differential diagnosis 

between AK, Bowen’s disease, cSCC, basal cell carcinoma, 

and melanoma [19-21]. 

 

10.3. Biopsy and Histopathological Examination 

Histopathological evaluation remains the gold standard for 

definitive diagnosis [9, 14]. Biopsy is recommended in the 

following situations: 

1) atypical or rapidly progressive lesions 

2) suspicion of invasive carcinoma 

3) treatment-resistant lesions 

4) clinical or dermoscopic uncertainty [16] 

Histological findings include keratinocyte atypia, 

hyperkeratosis, parakeratosis, disordered epidermal 

architecture, and solar elastosis as a marker of chronic UV-

induced damage [9, 11]. 

10.4. Immunohistochemical Markers 

Immunohistochemistry supports diagnosis and provides 

information on the biological behavior of lesions [15]. The 

most commonly used markers include: 

1) p53 – indicator of UV-induced mutations 

2) Ki-67 – marker of cellular proliferation 

3) CK5/6 – marker of squamous differentiation 

4) p16 – used in suspected HPV-associated lesions 

Increased Ki-67 expression and abnormal p53 expression 

correlate with the degree of dysplasia and the risk of 

progression to invasive squamous cell carcinoma [15, 16]. 

10.5. Advanced Non-Invasive Diagnostic 

Methods 

Modern non-invasive techniques enable in vivo 

visualization of skin structures and are increasingly used in 

clinical practice [32, 33]. 

10.5.1. Reflectance Confocal Microscopy (RCM) 

This method allows near-histological resolution imaging of 

the epidermis and superficial dermis. In AK, findings include 
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atypical keratinocytes, architectural disorganization, and 

enlarged nuclei [32]. 

10.5.2. Optical Coherence Tomography (OCT) 

OCT provides non-invasive cross-sectional imaging of the 

skin and facilitates differentiation between precancerous and 

invasive lesions [33]. 

These methods are particularly useful for monitoring 

therapeutic response and detecting subclinical lesions within 

areas of field cancerization [4]. 

10.5.3. Artificial Intelligence in Dermatology 

Artificial intelligence (AI), particularly machine learning 

and deep learning algorithms, has rapidly emerged as a trans-

formative tool in dermatology, especially in the diagnosis of 

skin cancers. Recent systematic reviews and meta-analyses 

demonstrate that convolutional neural network (CNN)-based 

models can achieve diagnostic accuracy comparable to or ex-

ceeding that of non-expert clinicians, with reported sensitivi-

ties approaching or exceeding 90% for melanoma detection 

[42]. AI-assisted dermoscopy and total body photography 

have further enhanced early detection and diagnostic con-

sistency, supporting clinicians in differentiating between be-

nign and malignant lesions [43]. Moreover, newer AI systems 

incorporating multimodal data and clinically informed prepro-

cessing show improved performance in distinguishing actinic 

keratosis from invasive cSCC, addressing a key area of diag-

nostic uncertainty. However, despite these advances, signifi-

cant limitations remain, including dataset bias, lack of model 

interpretability, and challenges in real-world clinical integra-

tion, emphasizing that AI should currently be regarded as an 

adjunct rather than a replacement for clinical expertise. 

10.5.4. Molecular Diagnostics in Cutaneous 

Precancers 

Advances in molecular diagnostics have significantly im-

proved the understanding of cutaneous precancerous lesions, 

revealing a complex genomic landscape characterized by 

early and heterogeneous mutations. High-throughput se-

quencing studies have identified recurrent alterations in genes 

such as TP53, NOTCH1/2, and CDKN2A, as well as dysregu-

lation of key signaling pathways including MAPK and PI3K, 

supporting the concept of early clonal evolution within sun-

damaged skin [30]. Importantly, recent evidence indicates that 

actinic keratosis represents a biologically heterogeneous en-

tity, with some lesions harboring molecular features similar to 

invasive cSCC, challenging the traditional linear progression 

model. Emerging molecular tools, including transcriptomic 

profiling and epigenetic analysis, offer potential for improved 

risk stratification and identification of high-risk lesions. Fur-

thermore, the integration of molecular biomarkers with non-

invasive imaging techniques may enhance diagnostic preci-

sion and guide personalized therapeutic strategies [32, 40]. 

Despite these advances, the clinical implementation of molec-

ular diagnostics remains limited, and further research is 

needed to validate biomarkers and standardize their applica-

tion in routine practice. 

11. Differential Diagnosis of Cutaneous 

Precancers 

The differential diagnosis of cutaneous precancers is an 

essential component of the diagnostic process, as a variety of 

benign, inflammatory, and malignant skin conditions may 

mimic their clinical presentation [9, 14, 19]. In most cases, it 

is discussed in the context of AK, which is the most common 

form and a well-established precursor of cSCC [15, 16]. 

Differentiation is based on an integrated assessment of 

clinical features, dermoscopic findings, and histopathological 

examination, which remains the gold standard for definitive 

diagnosis [14, 19]. The differential diagnostic spectrum 

includes benign keratoses, inflammatory dermatoses, and 

malignant skin neoplasms, including melanoma, particularly 

in pigmented lesions [19-21]. 

The main conditions included in the differential diagnosis 

are summarized in Table 6. 

Table 6. Differential diagnosis of cutaneous precancers. 

Condition Clinical characteristics Distinguishing features 

Seborrheic keratosis 
Brownish papules or plaques with a “stuck-on” 

appearance 

Milia-like cysts; comedo-like openings; 

absence of coarse hyperkeratosis 

Psoriasis Erythematous scaly plaques Symmetrical distribution; silvery-white scales 

Discoid lupus erythematosus Erythematous plaques with atrophy Follicular hyperkeratosis; scarring 

Porokeratosis Keratotic plaques with central atrophy Peripheral keratotic ridge (cornoid lamella) 

Lichen planus Violaceous, flat-topped papules Wickham’s striae; intense pruritus 

Basal cell carcinoma Papule or nodule with pearly border 
Telangiectasias; central ulceration; arborizing 

vessels (dermoscopy) 
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Condition Clinical characteristics Distinguishing features 

Squamous cell carcinoma Hyperkeratotic, infiltrated plaque or nodule Rapid growth; infiltration; ulceration 

Bowen’s disease Erythematous scaly plaque with well-defined borders Intraepidermal SCC (carcinoma in situ) 

Melanoma (lentigo maligna) Pigmented lesion with asymmetry 
ABCDE criteria; atypical pigment network; 

rhomboidal structures 

 

Melanoma in the Differential Diagnosis 

Melanoma, particularly lentigo maligna and lentigo 

maligna melanoma, represents a key differential diagnosis for 

lesions located on chronically sun-exposed skin, most 

commonly on the face and scalp [19, 21]. These lesions may 

clinically and dermoscopically resemble pigmented AK or 

Bowen’s disease. 

Dermoscopically, melanoma is characterized by asymmetric 

pigmentation, an atypical pigment network, irregular dots and 

globules, as well as specific features such as rhomboidal 

structures and atypical follicular openings [19-21]. 

In cases of suspected melanoma, biopsy followed by 

histopathological examination is mandatory, allowing 

definitive diagnosis and differentiation from precancerous 

lesions [22, 23]. 

Comparative features of actinic keratosis, Bowen’s disease, 

cSCC, and melanoma are summarized in Table 7. 

Table 7. Comparative features of cutaneous precancers and malignant skin tumors. 

Feature Actinic keratosis Bowen’s disease 
Squamous cell carcinoma 

(cSCC) 

Melanoma (lentigo ma-

ligna) 

Clinical 

presentation 

Rough hyperkeratotic 

papules/plaques 

Erythematous scaly plaque 

with well-defined borders 

Infiltrated plaque or nodule, 

often ulcerated 

Pigmented, asymmetric 

lesion 

Typical loca-

tion 

Sun-exposed areas (face, 

scalp, ears, hands) 
Trunk and extremities 

Sun-exposed areas; chronic 

wounds 

Face (lentigo maligna); 

trunk 

Growth pattern Slow Slow, progressive Faster, infiltrative Progressive 

Dermoscopy 

Strawberry pattern; fol-

licular openings; fine 

vessels 

Glomerular vessels; scales 
Polymorphous vessels; kera-

totic structures 

Atypical pigment network; 

irregular dots and globules 

Histopathology 
Partial epidermal dyspla-

sia; solar elastosis 

Full-thickness dysplasia 

(SCC in situ) 

Invasion of atypical 

keratinocytes into the dermis 

Atypical melanocytes with 

dermal invasion 

Risk of malig-

nancy 

Low, cumulative (→ 

cSCC) 
High Already invasive tumor High metastatic potential 

Diagnostic 

standard 

Clinical examination + 

dermoscopy 
Biopsy Biopsy Biopsy 

 

The overlap in clinical and dermoscopic features of lesions 

on chronically sun-exposed skin necessitates careful 

evaluation and a low threshold for biopsy when malignancy is 

suspected. The modern diagnostic approach is multimodal, 

combining clinical assessment, dermoscopy, and 

histopathological confirmation, which remains decisive for 

the final diagnosis [14, 16]. 

12. Treatment of Cutaneous Precancers 

The therapeutic approach to cutaneous precancers aims to 

eliminate lesions, limit disease progression, and prevent 

malignant transformation to invasive cSCC [14, 16]. 

Contemporary strategies are based on the concept of field 

cancerization, in which, in addition to clinically visible lesions, 

subclinical atypical changes are present in the surrounding 

photodamaged skin. 

In this context, two main therapeutic approaches are 

distinguished: 

1) lesion-directed therapy – targeting individual clinically 

visible lesions [1, 13, 22]; 

2) field-directed therapy – targeting the entire cancerized 
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field to eliminate subclinical changes and reduce the risk 

of recurrence [14, 16, 24]. 

The choice of therapy depends on the number, location, and 

characteristics of lesions, as well as the patient’s age, immune 

status, and overall oncological risk [4, 16, 24-26]. 

The main therapeutic modalities are summarized in Table 8. 

Table 8. Therapeutic modalities for cutaneous precancers. 

Method Mechanism of action Main indications 

Cryotherapy Tissue destruction by liquid nitrogen freezing Solitary or limited lesions 

5-fluorouracil (5-FU) Antimetabolite; inhibits DNA synthesis Multiple AK; extensive field cancerization 

Imiquimod TLR-7 agonist → immunomodulation AK; Bowen’s disease; field therapy 

Tirbanibulin 
Inhibits microtubule polymerization and Src kinases → anti-

proliferative and pro-apoptotic effects 
Small treatment fields; short-course therapy 

Photodynamic therapy 

(PDT) 
Photoactivated selective cytotoxicity Multiple lesions; cosmetically sensitive areas 

Laser therapy Ablation of superficial skin layers Superficial precancers 

Surgical excision Complete removal with histological verification Suspicion of invasive carcinoma 

 

Tirbanibulin (tirbanibulin 1% ointment) is a recently 

introduced therapeutic agent for actinic keratosis that inhibits 

microtubule polymerization and Src kinase signaling, leading 

to suppression of cellular proliferation and induction of 

apoptosis [40]. Its short treatment course (5 days) is associated 

with improved patient adherence and a lower incidence of 

local skin reactions compared to 5-fluorouracil (5-FU) and 

imiquimod. 

5-FU remains one of the most effective therapies for 

extensive field cancerization, whereas imiquimod has the 

advantage of inducing a local immune response against 

atypical keratinocytes [1, 13, 26]. 

Photodynamic therapy (PDT) using 5-aminolevulinic acid 

(ALA) or methyl aminolevulinate (MAL) is a highly effective 

modality, particularly for multiple lesions and lesions located 

in cosmetically sensitive areas, providing excellent cosmetic 

outcomes [1, 13, 22, 24]. 

The therapeutic approach should always be individualized 

according to the clinical context. 

Recent advances in the understanding of molecular and im-

munological mechanisms underlying cutaneous precancers 

have led to the development of novel therapeutic strategies be-

yond conventional lesion- and field-directed treatments. Im-

munotherapy, particularly immune checkpoint inhibitors tar-

geting the PD-1/PD-L1 axis (e.g., cemiplimab, pembroli-

zumab), has demonstrated significant efficacy in advanced cu-

taneous squamous cell carcinoma and is increasingly being 

explored for earlier disease stages and even chemopreventive 

applications in high-risk populations [43]. 

Targeted molecular therapies are also emerging, focusing 

on key pathways involved in keratinocyte carcinogenesis. Re-

cent studies have identified potential targets such as the 

OVOL1/OVOL2–ZEB1 axis, which regulates epithelial–mes-

enchymal transition, and mutations in genes like KNSTRN, 

opening perspectives for gene-targeted interventions and pre-

cision medicine approaches. In parallel, advances in nanotech-

nology-based drug delivery systems, including lipid nanopar-

ticles and nanoformulations, aim to enhance topical drug pen-

etration, increase therapeutic efficacy, and reduce systemic 

toxicity [44]. 

Additionally, combination therapies—such as topical 

agents combined with photodynamic therapy or immunomod-

ulators—are being actively investigated to improve clearance 

rates and address the concept of field cancerization more ef-

fectively. Emerging research also highlights the potential role 

of epigenetic therapies and RNA-based approaches targeting 

non-coding RNAs and tumor microenvironment interactions, 

although these remain largely experimental. 

Collectively, these innovations reflect a shift toward mech-

anism-based, personalized treatment strategies, although their 

routine clinical implementation requires further validation 

through well-designed prospective studies. 

13. Therapeutic Algorithm 

The therapeutic approach to cutaneous precancerous lesions 

is guided by clinical assessment, particularly lesion number, 

distribution, and the presence of field cancerization [14, 16]. 

For solitary or limited lesions, lesion-directed therapies are 

preferred. These include cryotherapy, curettage with electro-

cautery, and surgical excision, all of which aim to achieve 

complete removal of clinically visible lesions. In contrast, in 

cases of multiple lesions or when field cancerization is present, 

field-directed therapies are recommended. These approaches 
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target both clinically apparent and subclinical lesions and in-

clude topical agents such as 5-fluorouracil (5-FU) and 

imiquimod, as well as photodynamic therapy and combination 

regimens [4-7]. 

Increasing evidence supports the use of combined treatment 

strategies, integrating both lesion-directed and field-directed 

modalities. This approach has demonstrated improved effi-

cacy in reducing subclinical disease burden and lowering re-

currence rates compared to monotherapy [16]. 

Figure 2 summarizies a clinical approach for th manage-

ment of precancerous lesions. 

 
Figure 2. Therapeutic Algorithm. 

14. Follow-up and Prevention 

Follow-up is an essential component of therapeutic 

management. Dermatological examinations are recommended 

at intervals of 3 to 12 months, particularly in patients with 

multiple lesions or immunosuppression [14, 16]. 

Preventive measures include: 

1) strict photoprotection (SPF ≥ 50); 

2) limitation of UV exposure; 

3) early detection and treatment of new lesions; 

4) control of modifiable risk factors [9]. 

15. Prevention and Screening 

Prevention of cutaneous precancers can be categorized into 

primary (reduction of UV exposure), secondary (early 

detection), and tertiary prevention (monitoring of high-risk 
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patients) [9, 16]. 

15.1. Photoprotection 

Photoprotection is a cornerstone of primary prevention. It 

includes avoidance of direct sun exposure, use of broad-

spectrum sunscreens (SPF ≥ 30–50), protective clothing, and 

avoidance of tanning beds. Regular use has been shown to 

reduce the incidence of actinic keratosis and the risk of 

developing cSCC [9, 11]. 

15.2. Early Detection 

Screening is based on clinical examination and dermoscopy, 

which enable early identification of precancerous changes. In 

suspicious lesions, biopsy followed by histopathological 

examination is recommended. 

15.3. Monitoring of High-Risk Groups 

Regular follow-up is necessary for patients with chronic 

UV exposure, fair skin phototypes (Fitzpatrick I–II), 

immunosuppression, a history of skin cancer, or multiple 

actinic keratoses. Recommended follow-up intervals are 6–12 

months, with more frequent monitoring in high-risk 

individuals [3, 13, 39]. 

16. Prognosis and Risk of Malignant 

Transformation 

Cutaneous precancers represent a dynamic spectrum of le-

sions with the potential to progress to invasive cSCC. AK is 

regarded as an early intraepidermal neoplasia arising as a re-

sult of chronic UV exposure [8, 13]. 

Current evidence supports the concept of a biological con-

tinuum between AK, Bowen’s disease (SCC in situ), and in-

vasive cSCC, driven by the progressive accumulation of ge-

netic and epigenetic alterations [14, 15]. 

The risk of malignant transformation of an individual AK 

lesion is low but highly variable, ranging from 0.025% to 16% 

per lesion per year. However, in patients with multiple lesions, 

the cumulative risk increases substantially, with the incidence 

of cSCC reaching up to 10–15% over a 10-year period [8, 13, 

40]. 

A key role is played by the concept of field cancerization, 

in which large areas of photodamaged skin harbor genetically 

altered keratinocytes with increased neoplastic potential. In 

this context, AK should be considered a clinical marker of in-

creased risk for the development of cSCC. 

Major risk factors for malignant transformation include 

chronic UV exposure, advanced age, fair skin phototype, im-

munosuppression, a history of skin cancer, the presence of 

multiple lesions, and localization on severely photodamaged 

areas [8, 13, 16, 40, 41]. 

Early diagnosis, appropriate treatment, and regular follow-

up are essential for reducing the risk of progression and im-

proving long-term outcomes. 

Despite advances in diagnostic and therapeutic approaches, 

cutaneous precancers remain a significant clinical challenge, 

underscoring the need for ongoing research aimed at optimiz-

ing treatment strategies and improving preventive measures. 

17. Conclusion 

Cutaneous precancers represent a critical stage in skin 

carcinogenesis and a significant clinical challenge due to their 

potential to progress to non-melanoma skin cancers, most 

commonly cSCC. They reflect a dynamic biological 

continuum—from actinic keratosis through SCC in situ to 

invasive carcinoma—driven by the cumulative accumulation 

of genetic and epigenetic alterations. 

Early diagnosis, based on clinical examination, dermoscopy, 

and histopathology, is essential for timely therapeutic 

intervention and prevention of malignant transformation. 

Contemporary therapeutic strategies, grounded in the concept 

of field cancerization, enable the simultaneous treatment of 

both clinically visible and subclinical lesions, thereby 

reducing the risk of recurrence and progression. 

Prevention and follow-up play a central role in the long-

term management of these patients. Effective photoprotection, 

active dermatological screening, and an individualized 

approach in high-risk populations are fundamental for 

reducing the incidence of cSCC. 

An integrated approach—combining early diagnosis, 

modern therapeutic strategies, and systematic prevention—is 

crucial for optimal disease control and for reducing the overall 

burden of non-melanoma skin cancers. 

18. Key Points 

1) Cutaneous precancers represent a biological continuum 

from actinic keratosis to invasive cutaneous squamous 

cell carcinoma (cSCC). 

2) Chronic ultraviolet (UV) exposure is the primary 

etiological factor, driving cumulative genetic and 

epigenetic alterations in keratinocytes. 

3) Early diagnosis based on clinical examination, 

dermoscopy, and histopathology is essential for 

preventing malignant transformation. 

4) Field cancerization underlies the development of 

multiple clinical and subclinical lesions, necessitating 

field-directed therapeutic strategies. 

5) An individualized, multimodal approach—combining 

lesion- and field-directed therapies, photoprotection, and 

regular follow-up—is critical for optimal disease control 

and prevention of cSCC. 
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Abbreviations 

cSCC Cutaneous Squamous Cell Carcinoma 

UV Ultraviolet Radiation 

AK Actinic Keratosis 

SCC in situ Squamous Cell Carcinoma in situ 

HPV Human Papillomavirus 

PDT Photodynamic Therapy 

ALA 5-aminolevulinic Acid 

MAL Methyl Aminolevulinate 

RCM Reflectance Confocal Microscopy 

OCT Optical Coherence Tomography 

CK5/6 Cytokeratin 5/6 
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