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Abstract

:

Clear cell acanthoma (CCA) and squamous cell carcinoma (SCC) represent distinct entities within dermatological oncology, each posing unique diagnostic and therapeutic challenges. CCA is a rare, benign epidermal growth, often not associated with human papillomavirus (HPV) infection, whereas SCC, a more aggressive form of skin cancer, has been linked to both ultraviolet (UV) exposure and HPV. Understanding the co-occurrence of these conditions in a single patient can enhance diagnostic accuracy and therapeutic outcomes. We report a 64-year-old male who underwent an operation for a verruciform lesion in the right groin, which was diagnosed as HPV-positive CCA alongside keratinised SCC. A literature search across January 2024 revealed limited evidence directly linking HPV to CCA, suggesting a need for further investigation. The speculative association between HPV and CCA warrants deeper exploration, especially considering the potential for HPV to contribute to lesion development through indirect mechanisms. The coexistence of CCA and SCC in an elderly patient presents a unique clinical scenario. This emphasises the need for vigilant diagnosis and tailored treatment strategies, highlighting the gap in understanding the pathogenesis of CCA, particularly its potential association with HPV. Further research is crucial for elucidating the complex interactions governing these conditions and for developing targeted interventions.
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1. Introduction


Clear cell acanthoma (CCA) and squamous cell carcinoma (SCC) pose distinct challenges in dermatological oncology, highlighted by their rarity, varied aetiologies, and aggressive behaviour, particularly in the older male demographic [1]. SCC stands as the second most prevalent skin cancer, primarily driven by excessive ultraviolet (UV) light exposure, with risk factors including immunosuppression, arsenic exposure, and chronic irritation contributing to its development [2,3]. In contrast, CCA is a rare, benign tumour originating from keratinocytes, mainly occurring on the lower limbs but also seen in the inguinal region, trunk, forearms, face, and occasionally the nipple–areola complex [3]. The aetiology of CCA is not well understood, with some proposing it inflammatory dermatosis, evidenced by its psoriasis-like cytokeratin expression [4]. This condition shows a slight male predilection. CCA typically ranges from 0.5 to 2 cm in diameter, though lesions up to 5.5 cm have been reported [5]. The primary treatment is surgical excision, with alternatives like electrocoagulation, cryotherapy, curettage, or carbon dioxide laser excision for multiple lesions or those previously confirmed histologically [5].



The diagnosis of CCA and SCC relies on histopathological analysis, with SCC characterised by keratin pearls and clear cell differentiation, while CCA is identified through its glycogen-rich clear cells and positive periodic acid-Schiff staining [4]. Treatment strategies vary according to the stage of cancer and overall patient health, predominantly involving surgical measures. SCC treatment protocols suggest variable margins based on lesion characteristics, whereas CCA management might include less invasive methods such as cryotherapy, demonstrating the diverse approaches required for these distinct dermatological conditions [6].



Moreover, the prognosis for SCC patients remains guarded, with survival rates significantly influenced by the stage at diagnosis, tumour grade, and differentiation level. The rarity of GCCA and its non-regressive nature further complicate the clinical landscape, necessitating ongoing research and case studies to refine understanding and treatment approaches. This juxtaposition of GCCA and SCC within the dermatological oncology field highlights the importance of tailored diagnostic and therapeutic strategies to effectively manage these complex conditions.




2. Methodology


2.1. Literature Search


A comprehensive literature search was executed across PubMed, Web of Science, Embase and Scopus databases from their inception to January 2024. The search strategy incorporated an array of keywords and terms, including “human papillomavirus”, “HPV”, “clear cell acanthoma”, “squamous cell carcinoma”, “skin cancer”, “HPV-associated skin lesions”, “clear cell acanthoma”, “clear cell acanthosis”, “Degos acanthoma”, and “glycogen-rich acanthoma.” (See Table 1). The intent was to encapsulate a broad spectrum of the literature addressing the nexus between HPV and these specific dermatological conditions, ensuring a comprehensive review that integrates varied nomenclatures and terminologies used in the field. Only articles published in English were considered for inclusion. (Table 2 summarises the most relevant).




2.2. Ethical Considerations


Written informed consent was obtained from the patient for the use of his clinical information and images for the purposes of research and publication, ensuring respect for his autonomy and privacy. The confidentiality of the patient’s identity and medical information was rigorously protected throughout the study, aligning with ethical guidelines and principles of patient care and research integrity.




2.3. Case Presentation


A 64-year-old male patient was referred to the plastic surgery outpatient clinic, presenting with a verruciform lesion in the right groin that had progressively enlarged and darkened over five months. The primary concerns associated with this lesion included pruritus and localised pain. The patient’s medical history was significant for chronic lymphocytic leukaemia and hypertension, which are pertinent given their potential impact on his dermatological health.



Clinically, the lesion was observed as a raised verruciform and mamillated cutaneous neoformation, measuring 12 cm in length, 6 cm in width, and 5 cm in height (Figure 1, Figure 2 and Figure 3). It was characterised by a broad base of implantation and exhibited a taut elastic consistency. Additionally, two minor satellite neoformations were identified at the 3 o’clock and 11 o’clock positions relative to the primary lesion, each measuring 1.5 cm by 1.5 cm and displaying similar morphological features.



Histopathological evaluation of the lesion revealed significant findings, including an accumulation of intracytoplasmic glycogen and a predominant presence of eosinophilic granulocytes within the intraepidermal micro-abscesses. Further pathological features included dyskeratosis and coilocytotic-like changes. Immunohistochemical staining demonstrated positivity for p16, which is a marker often associated with human papillomavirus (HPV) infection (Figure 4). These findings led to a diagnosis of HPV-positive clear cell acanthoma in conjunction with keratinised squamous cell carcinoma. Additionally, a melanocytic nevus exhibiting severe atypia was identified within the lesion’s composition. The patient underwent surgical treatment involving complete excision of the skin’s neoformation, resulting in a satisfactory functional and cosmetic outcome in the inguinal region at the two-month follow-up and no reoccurrence at the 12-month follow-up (Figure 5). This case highlights the efficacy of surgical intervention in managing extensive dermatological neoformations, emphasising the potential for positive post-operative results both functionally and aesthetically.





3. Discussion


This case report and literature review highlight a rare clinical encounter of a 79-year-old male patient presenting with a concurrent diagnosis of inguinal clear CCA devoid of HPV infection and SCC, highlighting the complexity and diagnostic challenges in dermatological oncology. CCA, a benign epithelial tumour of keratinocyte origin, is commonly localised to the lower limbs but can also manifest in regions such as the inguinal area, showcasing its variable clinical presentation. This case is particularly intriguing due to the simultaneous occurrence of CCA and SCC, a common skin cancer known for its aggressive behaviour and association with UV light exposure, in a single patient [29]. This case also underlines the importance of comprehensive histopathological evaluation and the use of ancillary histochemical and immunohistochemical studies in accurately diagnosing and distinguishing between cutaneous malignancies and benign conditions like CCA. The differentiation is crucial for prognostication and selecting an appropriate treatment strategy to ensure optimal patient outcomes.



CCA’s aetiology remains largely speculative, with the recent literature suggesting it to be a reactive and localised psoriasiform dermatitis rather than a true neoplastic entity. This assertion is supported by its clinicopathologic and immunohistochemical profile, which includes psoriasiform acanthosis, glycogen-rich clear or pale-staining epithelial cells, and a strong immunopositivity for cytokeratin markers akin to those found in psoriasis. Notably, the absence of HPV in the CCA lesion, as indicated by PCR analysis, emphasises the non-viral pathogenesis of CCA, distinguishing it from other HPV-associated dermatoses and neoplasms.



The association between HPV and clear cell acanthoma CCA remains speculative, with limited direct evidence linking the two. However, a theoretical framework can be proposed based on HPV’s known mechanisms of action in other cutaneous and mucosal pathologies. HPV, particularly its oncogenic strains, possesses the ability to integrate its DNA into the host cell genome, leading to the overexpression of viral oncogenes E6 and E7 [34,35,36]. These oncogenes are known to disrupt the function of tumour suppressor proteins p53 and retinoblastoma, respectively, thereby promoting uncontrolled cell proliferation and potentially leading to neoplastic transformation [35,37,38,39]. In the context of CCA, a benign lesion characterised by glycogen-rich, clear keratinocytes, it is conceivable that HPV could contribute to lesion development through indirect mechanisms [29,40]. For instance, the virus might induce localised inflammatory responses or alter keratinocyte differentiation, creating a microenvironment conducive to the accumulation of glycogen within cells. This process could be facilitated by the disruption of cellular regulatory pathways involved in glycogen metabolism, potentially as a side effect of the host’s attempt to combat viral infection [29,30,41]. Additionally, HPV’s role in modulating immune surveillance could permit the persistence of aberrant keratinocytes, allowing for the manifestation of clear cell pathology observed in CCA. While this hypothesis integrates known aspects of HPV pathogenicity, it is essential to acknowledge the current lack of empirical evidence directly linking HPV to CCA development. Further research, particularly studies exploring the presence of HPV DNA within CCA lesions and investigating the virus’s impact on cellular metabolism and immune response in the skin, is crucial to elucidate any potential causal relationship [42,43,44,45].



The coexistence of CCA and SCC in this patient raises important considerations regarding the differential diagnosis and management of complex skin lesions, especially in elderly patients with significant sun exposure history or other carcinogenic risk factors. SCC, characterised by its potential for aggressive growth and metastasis, necessitates prompt and effective treatment, typically involving surgical excision with adequate margins. In contrast, the treatment approach for CCA, given its benign nature, may involve less invasive options such as cryotherapy or CO2 laser excision, highlighting the need for individualised treatment planning based on the lesion’s nature and the patient’s overall health status [46,47,48].



Patients with immunosuppression are at a heightened risk for developing cutaneous malignancies, including SCC, with evidence suggesting roles for both UV radiation and HPV in their pathogenesis [49,50]. Beta-HPVs, in particular, are hypothesised to contribute to cancer development through a ‘hit-and-run’ mechanism, initiating malignant transformation early and becoming less critical as cancer progresses, likely by enabling the accumulation of UV-induced DNA mutations [51]. The World Health Organization has updated its classification for head and neck tumours to include specific sections for HPV-associated dysplasia, acknowledging their distinct clinical attributes from traditional SCCs, yet it stops short of directly associating CCA with HPV infection [52,53,54]. The standardisation of pathology terminology, such as low-grade squamous intraepithelial lesion (LSIL) and high-grade squamous intraepithelial lesion (HSIL), aims to enhance diagnostic accuracy and treatment efficacy, though direct links between HPV and CCA remain unestablished. Epidemiologically, cutaneous HPVs are widespread across healthy skin, possibly constituting part of the normal skin flora, and their role in non-melanoma skin cancer, especially in immunocompromised individuals like organ transplant recipients who are more prone to β-HPV infections, warrants further study [31,55,56,57,58]. A case report on hyaline inclusion acanthoma revealing intracytoplasmic eosinophilic hyaline inclusions in keratinocytes, without association with low- or high-risk HPVs, suggests that alternative oncogenic pathways may be at play [47,59,60]. Advancements in the understanding of the immunopathogenesis of persistent oncogenic HPVs, which may contribute to chronic inflammation and subsequent carcinogenesis, highlight the importance of exploring new diagnostic and therapeutic strategies, including vaccines targeting these viruses. Such advancements offer hope for future management options against the cancers they cause, including skin cancers [61].



The relationship between HPV infection and skin cancer, particularly non-melanoma skin cancer (NMSC), such as squamous cell carcinoma (SCC) and keratoacanthoma, has been a subject of considerable scientific inquiry. The systematic review by Neagu et al. (2022) included 2284 patients and found a significant presence of beta and gamma HPV subtypes in various forms of NMSC, suggesting the potential etiological role of HPV in keratinocyte skin cancers [22,62,63,64]. Ramezani et al. in 2020 conducted a meta-analysis specifically examining the association of β-HPV with SCC in immunosuppressed individuals, finding a high prevalence of β-HPVs in cutaneous SCC patients, which supports the hypothesis of β-HPV contributing to SCC development in those with compromised immune systems [65]. Nindl et al. in 2007 and Galloway and Laimins in 2015 discussed the basic virology and clinical manifestations of HPV in relation to NMSC, highlighting the transforming properties of some HPV types and their potential co-factor role in SCC pathogenesis, especially in the context of UV-radiation and immune system interactions [23,24,25,26,27,28,32]. Waterboer et al. in 2008 and Farzan et al. in 2013 provided serological evidence linking beta and gamma HPV types to SCC risk, suggesting a specific association between these HPV genera and skin SCC [24,25]. Conversely, Švajdler et al. in 2016 examined the presence of α-HPV and β-HPV in extragenital/extraungual Bowen’s disease, finding a considerable proportion of lesions positive for high-risk HPV types, which could imply the etiological role of HPV in these precancerous conditions [26]. The literature also discusses the potential benefits of HPV vaccination in preventing NMSC, with some evidence suggesting that a beta-HPV vaccine could serve as an adjuvant treatment measure for patients with recalcitrant NMSC [22,66,67]. The role of HPV proteins in cancer development was explored by Balaji et al. in 2022, who reviewed the mechanisms through which HPV proteins, especially E6 and E7 oncoproteins, contribute to carcinogenesis [68].



The presented data from the literature support the association between HPV, particularly beta and gamma HPV genera, and the development of skin cancer, including SCC and potentially keratoacanthoma. This association is particularly pronounced in immunosuppressed individuals, where the prevalence of β-HPV is significantly higher. The evidence suggests that specific HPV types play a co-factor role in the pathogenesis of skin cancer, potentially through mechanisms involving the suppression of DNA repair and the promotion of oncogenic transformation in the context of UV-induced DNA damage. Despite these associations, the exact causative role of HPV in skin cancer development remains to be fully elucidated, and further research is warranted to understand the complex interplay between HPV infection, immune response, UV exposure, and skin carcinogenesis [33,69]. The potential protective role of HPV vaccination against NMSC also requires additional investigation to determine its efficacy and feasibility as a preventive or adjuvant treatment strategy.



Many authors focused on the relationship between HPV infection and skin cancer, acknowledging its complex and multifaceted nature. HPV is a ubiquitous pathogen with over 200 types, categorised into high risk and low risk based on their oncogenic potential, as described by Kombe Kombe et al. in 2021 [70]. Epidemiological evidence strongly supports the association of specific HPV types, particularly from the beta-genus, with skin cancers such as cSCC in both immunocompetent and immunocompromised individuals, according to Chahoud et al. in 2016 [71,72,73]. The meta-analysis by Chahoud et al. in 2016 provides compelling evidence of a significant association between β-genus HPV and cSCC, with an adjusted pooled odds ratio indicating a moderate but statistically significant risk. Epidermodysplasia verruciformis (EV), a rare genodermatosis caused by mutations in the EVER1 and EVER2 genes, exemplifies the role of HPV in skin carcinogenesis [71,74,75]. Individuals with EV exhibit an abnormal susceptibility to specific HPV types, leading to a high risk of skin carcinoma. This condition highlights the genetic and virological interplay in the pathogenesis of HPV-related skin cancers [7]. Improved detection methods have enhanced our understanding of the prevalence and diversity of cutaneous HPV types in skin tumours, as described by Forslund et al. in 2003 [8]. The presence of multiple HPV types in skin lesions, including those not traditionally associated with high oncogenic risk, suggests the broader involvement of HPV in skin carcinogenesis than previously recognised. Moreover, the concept of “field of cancerisation”, wherein areas of skin exposed to HPV exhibit a predisposition to cancer development, further supports the role of HPV in the aetiology of skin cancers [9,73,76,77]. The presence of EV HPV types in normal skin has been associated with an increased risk of nonmelanoma skin cancer (NMSC), offering a potential predictive value for skin cancer risk [Harwood et al., 2004]. The burden of HPV-associated diseases extends beyond cervical cancer to include a significant impact on skin cancers, particularly in immunosuppressed patients. The high lifetime probability of acquiring HPV underscores the pervasive nature of this infection and its potential to contribute to skin carcinogenesis in a substantial portion of the population [10,11,12,13,14].



This evidence collectively substantiates a significant association between HPV infection and the development of skin cancer, particularly cSCC. The critical roles of specific HPV types, genetic susceptibility (as seen in EV), and immune status in modulating this risk are evident. Given the high prevalence of HPV and the considerable burden of HPV-associated skin cancers, particularly in immunocompromised individuals, these findings underscore the importance of HPV vaccination and targeted prevention efforts for at-risk populations. While the direct causality in some instances remains to be fully elucidated, the aggregate evidence strongly supports the oncogenic potential of HPV in skin carcinogenesis.



The relationship between human papillomavirus (HPV) and acanthoma, particularly epidermolytic acanthoma and its variants, presents a complex and multifaceted area of dermatologic pathology. The role of HPV in the pathogenesis of various skin lesions, including acanthomas, has been a subject of investigation, with some studies identifying HPV DNA in lesions typically associated with epidermolytic changes [78,79]. The term “EV acanthoma” has been coined to describe lesions with histopathological features of epidermodysplasia verruciformis (EV) in the absence of clinical signs of EV, where EV-HPV types have been detected [79,80,81]. This suggests the potential etiological role of HPV in the development of these acanthomas. Notably, a case of HPV-14 and -21-positive EV acanthoma arising in association with condyloma has been reported, highlighting the coexistence of condyloma with EV acanthoma and suggesting a link between HPV infection and the development of these skin lesions. The literature also discusses the utility of in situ hybridisation for detecting genital HPV types in solitary epidermolytic acanthomas, with findings indicating the absence of genital HPV types in these lesions [81,82,83]. This suggests that while HPV may be implicated in the pathogenesis of some acanthomas, its role is not ubiquitous across all types or locations of acanthoma. Moreover, the classification and nomenclature of the oral cavity and mobile tongue tumours have evolved, with the introduction of new entities and the separation of previously grouped conditions reflecting advancements in our understanding of their clinical, histological, and molecular characteristics. This reclassification underscores the importance of precise diagnostic criteria and the need for ongoing research into etiological factors, including the potential role of HPV in these lesions. The evidence presents a dichotomy regarding the association of HPV with acanthomas. While some studies have found HPV DNA in lesions with epidermolytic changes, others have reported negative results for HPV infection in similar cases [84]. This discrepancy may be attributed to differences in lesion types, anatomical locations, HPV detection methods, or the specific HPV subtypes examined.



Many data suggest a correlation between HPV and acanthoma, particularly epidermolytic variants. While HPV DNA has been detected in certain cases, suggesting its possible etiological role, the absence of HPV in other similar lesions indicates that the relationship is not straightforward and may be influenced by multiple factors. Therefore, it is premature to definitively conclude that HPV is a primary causative agent in the development of acanthomas. Further research employing standardised methods for HPV detection across a broader spectrum of acanthoma types and locations is necessary to elucidate the role of HPV in the pathogenesis of these lesions.



The literature on HPV’s role in oncogenesis, particularly in relation to skin cancer, delineates a complex interplay between viral infection and host cellular mechanisms. The oncogenic potential of HPV, primarily high-risk subtypes, has been well established in the pathogenesis of cervical, oropharyngeal, anal, and vulvar cancers [15,16]. This relationship hinges on the ability of HPV to modulate the immune microenvironment towards a protumorigenic state, facilitating immune evasion and suppression. The integration of HPV DNA into the host genome emerges as a pivotal event in tumorigenesis, leading to the enhanced expression of viral oncoproteins and alterations in critical cellular genes [18,85,86]. This may include the disruption of tumour suppressor genes, the amplification of oncogenes, and impairment of DNA repair mechanisms. Notably, recurrent integrations in genes such as RAD51B, NR4A2, and TP63 have been observed, which could result in aberrant protein functions contributing to malignant progression. In the context of skin cancer, specifically squamous cell carcinoma (SCC), the role of HPV is nuanced and less clearly defined. By contrast, HPV infection has been associated with urothelial carcinoma exhibiting squamous differentiation [19,81,84]. New evidence for a direct causative role in skin SCC is less conclusive. However, the expression of p16, a surrogate marker for HPV infection, has been utilised to infer viral involvement in various SCCs, including those of the penis and potentially the skin [20]. This is corroborated by findings that HPV-positive SCCs may exhibit distinct clinical and molecular profiles, including a higher prevalence of non-smokers in HPV-positive cases, suggesting the potential etiologic role of the virus independent of tobacco exposure [19]. The complexity of HPV sequences and integration events, as revealed by whole genome sequencing, further complicates the landscape. In HPV-positive oropharyngeal squamous cell carcinomas, for example, a wide range of HPV copy numbers and disruptive HPV integration events have been observed, leading to significant genomic instability [17,21,87,88,89]. While this study focused on oropharyngeal cancer, the mechanisms of HPV-mediated genomic alteration could plausibly extend to skin SCC, given the commonality in squamous epithelial origin.



This evidence suggests the multifaceted role of HPV in the oncogenesis of various cancers, with specific mechanisms such as viral integration and immune modulation playing pivotal roles. While the direct causative link between HPV infection and skin cancer, particularly squamous cell carcinoma, is less clear and warrants further investigation, the existing literature underscores the potential for HPV to contribute to skin carcinogenesis through similar genomic and immunological pathways observed in other HPV-related malignancies. Targeted therapeutic strategies, including vaccination and immunotherapy, hold promise for the prevention and treatment of HPV-associated cancers, including potential implications for skin cancer management [33,90,91,92,93] (See Supplementary Materials).




4. Conclusions


While the current literature provides limited evidence of a direct link between HPV infections and the causation of CCA, there exists a broader connection to skin carcinogenesis in immunocompromised populations, where viruses alongside environmental factors like UV exposure play contributory roles. This underscores the need for further investigation into the intricate interactions that govern these processes and the potential for improved interventions through targeted immunotherapy against oncogenic HPV strains.



Furthermore, the excellent prognosis associated with CCA contrasts with the potentially unfavourable outcome of SCC, depending on its stage at diagnosis. This dichotomy emphasises the necessity for vigilant follow-up and management strategies tailored to the patient’s specific diagnoses, ensuring that the benign nature of CCA does not overshadow the need for the aggressive management of coexistent SCC. In conclusion, the simultaneous occurrence of HPV-clear CCA and SCC in an elderly patient presents a unique clinical scenario that challenges the diagnostic and therapeutic paradigms in dermatology. This case underscores the significance of a thorough clinical and pathological assessment in the management of complex skin lesions, advocating for a multidisciplinary approach to ensure comprehensive care and favourable patient outcomes.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/jcm13092482/s1, Table S1. Literature research strategy. Table S2. Analysed manuscripts—NR = not registered; pts = patients.





Author Contributions


Conceptualisation, R.C. and I.S. Methodology, R.C. and W.M.R. Validation, C.A. and W.M.R. Formal analysis, P.P. and A.C. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Due to nature of this study’s design, no institutional ethical approval was required.




Informed Consent Statement


Written informed consent for the publication and procedures was be obtained from participating patients.




Data Availability Statement


The data that support the findings of the review are available in PubMed, Scopus, EMBASE, and Cochrane Library. No other data are available about the participants of this study.




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



Lawal, A.; Adisa, A.; Olajide, M.; Olusanya, A. Clear cell variant of squamous cell carcinoma of skin: A report of a case. J. Oral. Maxillofac. Pathol. 2013, 17, 110. [Google Scholar] [CrossRef] [PubMed]

	



Tan, B.; Seth, I.; Fischer, O.; Hewitt, L.; Melville, G.; Bulloch, G.; Ashford, B. Sex Disparity for Patients with Cutaneous Squamous Cell Carcinoma of the Head and Neck: A Systematic Review. Cancers 2022, 14, 5830. [Google Scholar] [CrossRef] [PubMed]

	



Tempark, T.; Shwayder, T. Clear cell acanthoma. Clin. Exp. Dermatol. 2012, 37, 831–837. [Google Scholar] [CrossRef]

	



Brownstein, M.H.; Fernando, S.; Shapiro, L. Clear cell acanthoma: Clinicopathologic analysis of 37 new cases. Am. J. Clin. Pathol. 1973, 59, 306–311. [Google Scholar] [CrossRef]

	



Murphy, R.; Kesseler, M.E.; Slater, D.N. Giant clear cell acanthoma. Br. J. Dermatol. 2000, 143, 1114–1115. [Google Scholar] [CrossRef]

	



Landry, M.; Winkelmann, R.K. Multiple clear-cell acanthoma and ichthyosis. Arch. Dermatol. 1972, 105, 371–383. [Google Scholar] [CrossRef]

	



Ramoz, N.; Rueda, L.-A.; Bouadjar, B.; Montoya, L.-S.; Orth, G.; Favre, M. Mutations in two adjacent novel genes are associated with epidermodysplasia verruciformis. Nat. Genet. 2002, 32, 579–581. [Google Scholar] [CrossRef]

	



Forslund, O.; Ly, H.; Higgins, G. Improved detection of cutaneous human papillomavirus DNA by single tube nested “hanging droplet” PCR. J. Virol. Methods 2003, 110, 129–136. [Google Scholar] [CrossRef] [PubMed]

	



Rohwedder, A.; Foong, H.; Tyring, S.K.; Rady, P.; Carlson, J.A. Incidental epidermodysplasia verruciformis human papillomavirus infection (EV acanthoma): Evidence for “field cancerization” and a putative cofactor in seborrheic keratosis. J. Cutan. Pathol. 2008, 35, 1151–1155. [Google Scholar] [CrossRef]

	



Harwood, C.A.; Surentheran, T.; Sasieni, P.; Proby, C.M.; Bordea, C.; Leigh, I.M.; Wojnarowska, F.; Breuer, J.; Mcgregor, J. Increased risk of skin cancer associated with the presence of epidermodysplasia verruciformis human papillomavirus types in normal skin. Br. J. Dermatol. 2004, 150, 949–957. [Google Scholar] [CrossRef]

	



Kuma, Y.; Ito, T.; Nagae, K.; Mizote, Y.; Nakahara, T.; Uchi, H.; Yamada, Y.; Okura, M.; Oda, Y.; Yamashita, T.; et al. Two Cases of Cutaneous Squamous Cell Carcinoma Arising in Immunosuppressed Patients with Chronic Human Papillomavirus Infection. Case Rep. Dermatol. 2015, 7, 178–182. [Google Scholar] [CrossRef] [PubMed]

	



Chesson, H.W.; Dunne, E.F.; Hariri, S.; Markowitz, L.E. The estimated lifetime probability of acquiring human papillomavirus in the United States. Sex. Transm. Dis. 2014, 41, 660–664. [Google Scholar] [CrossRef]

	



Mahal, B.A.; Catalano, P.J.; Haddad, R.I.; Hanna, G.J.; Kass, J.I.; Schoenfeld, J.D.; Tishler, R.B.; Margalit, D.N. Incidence and Demographic Burden of HPV-Associated Oropharyngeal Head and Neck Cancers in the United States. Cancer Epidemiol. Biomarkers Prev. 2019, 28, 1660–1667. [Google Scholar] [CrossRef] [PubMed]

	



Forman, D.; de Martel, C.; Lacey, C.J.; Soerjomataram, I.; Lortet-Tieulent, J.; Bruni, L.; Vignat, J.; Ferlay, J.; Bray, F.; Plummer, M.; et al. Global burden of human papillomavirus and related diseases. Vaccine 2012, 30 (Suppl 5), F12–F23. [Google Scholar] [CrossRef] [PubMed]

	



Symer, M.M.; Yeo, H.L. Recent advances in the management of anal cancer. F1000Research 2018, 7, 1572. [Google Scholar] [CrossRef] [PubMed]

	



Shamseddine, A.A.; Burman, B.; Lee, N.Y.; Zamarin, D.; Riaz, N. Tumor Immunity and Immunotherapy for HPV-Related Cancers. Cancer Discov. 2021, 11, 1896–1912. [Google Scholar] [CrossRef] [PubMed]

	



Chera, B.S.; Amdur, R.J.; Green, R.; Shen, C.; Gupta, G.; Tan, X.; Knowles, M.; Fried, D.; Hayes, N.; Weiss, J.; et al. Phase II Trial of De-Intensified Chemoradiotherapy for Human Papillomavirus-Associated Oropharyngeal Squamous Cell Carcinoma. J. Clin. Oncol. 2019, 37, 2661–2669. [Google Scholar] [CrossRef] [PubMed]

	



Rusan, M.; Li, Y.Y.; Hammerman, P.S. Genomic landscape of human papillomavirus-associated cancers. Clin. Cancer Res. 2015, 21, 2009–2019. [Google Scholar] [CrossRef] [PubMed]

	



Kim, S.H.; Joung, J.Y.; Chung, J.; Park, W.S.; Lee, K.H.; Seo, H.K. Detection of human papillomavirus infection and p16 immunohistochemistry expression in bladder cancer with squamous differentiation. PLoS ONE 2014, 9, e93525. [Google Scholar] [CrossRef]

	



Eich, M.-L.; Del Carmen Rodriguez Pena, M.; Schwartz, L.; Granada, C.P.; Rais-Bahrami, S.; Giannico, G.; Amador, B.M.; Matoso, A.; Gordetsky, J.B. Morphology, p16, HPV, and outcomes in squamous cell carcinoma of the penis: A multi-institutional study. Hum. Pathol. 2020, 96, 79–86. [Google Scholar] [CrossRef]

	



Gao, G.; Wang, J.; Kasperbauer, J.L.; Tombers, N.M.; Teng, F.; Gou, H.; Zhao, Y.; Bao, Z.; Smith, D.I. Whole genome sequencing reveals complexity in both HPV sequences present and HPV integrations in HPV-positive oropharyngeal squamous cell carcinomas. BMC Cancer 2019, 19, 352. [Google Scholar] [CrossRef]

	



Neagu, N.; Dianzani, C.; Venuti, A.; Bonin, S.; Voidăzan, S.; Zalaudek, I.; Conforti, C. The role of HPV in keratinocyte skin cancer development: A systematic review. J. Eur. Acad. Dermatol. Venereol. 2023, 37, 40–46. [Google Scholar] [CrossRef] [PubMed]

	



Nindl, I.; Gottschling, M.; Stockfleth, E. Human papillomaviruses and non-melanoma skin cancer: Basic virology and clinical manifestations. Dis. Markers 2007, 23, 247–259. [Google Scholar] [CrossRef] [PubMed]

	



Waterboer, T.; Abeni, D.; Sampogna, F.; Rother, A.; Masini, C.; Sehr, P.; Michael, K.; Pawlita, M. Serological association of beta and gamma human papillomaviruses with squamous cell carcinoma of the skin. Br. J. Dermatol. 2008, 159, 457–459. [Google Scholar] [CrossRef]

	



Farzan, S.F.; Waterboer, T.; Gui, J.; Nelson, H.H.; Li, Z.; Michael, K.M.; Perry, A.E.; Spencer, S.K.; Demidenko, E.; Green, A.C.; et al. Cutaneous alpha, beta and gamma human papillomaviruses in relation to squamous cell carcinoma of the skin: A population-based study. Int. J. Cancer 2013, 133, 1713–1720. [Google Scholar] [CrossRef] [PubMed]

	



Švajdler, M.; Mezencev, R.; Kašpírková, J.; Kacerovská, D.; Kazakov, D.V.; Ondič, O.; Michal, M. Human papillomavirus infection and p16 expression in the immunocompetent patients with extragenital/extraungual Bowen’s disease. Diagn. Pathol. 2016, 11, 53. [Google Scholar] [CrossRef]

	



Conforti, C.; Paolini, F.; Venuti, A.; Dianzani, C.; Zalaudek, I. Comment on `The detection rate of human papillomavirus in well-differentiated squamous cell carcinoma and keratoacanthoma: Is there new evidence for a viral pathogenesis of keratoacanthoma?’—Reply from authors. Br. J. Dermatol. 2019, 181, 1345–1346. [Google Scholar] [CrossRef]

	



Conforti, C.; Giuffrida, R.; Pizzichetta, M.A.; Di Meo, N.; Magaton-Rizzi, G.; Zalaudek, I. Integrating the concept of field cancerization in the classification and risk assessment of cutaneous squamous cell carcinoma: Proposal for a new classification and terminology of keratinocyte skin cancer. J. Eur. Acad. Dermatol. Venereol. 2019, 33, e327–e330. [Google Scholar] [CrossRef] [PubMed]

	



Parsons, M.E.; Ratz, J.L. Squamous cell carcinoma in situ arising within clear cell acanthoma. Dermatol. Surg. 1997, 23, 487–488. [Google Scholar] [CrossRef]

	



D’Antonio, A.; Cuomo, R.; Angrisani, B.; Memoli, D.; Angrisani, P. Desmoplastic cellular neurothekeoma mimicking a desmoplastic melanocytic tumor. J. Am. Acad. Dermatol. 2011, 65, e57–e58. [Google Scholar] [CrossRef]

	



Bandolin, L.; Borsetto, D.; Fussey, J.; Da Mosto, M.C.; Nicolai, P.; Menegaldo, A.; Calabrese, L.; Tommasino, M.; Boscolo-Rizzo, P. Beta human papillomaviruses infection and skin carcinogenesis. Rev. Med. Virol. 2020, 30, e2104. [Google Scholar] [CrossRef] [PubMed]

	



Galloway, D.A.; Laimins, L.A. Human papillomaviruses: Shared and distinct pathways for pathogenesis. Curr. Opin. Virol. 2015, 14, 87–92. [Google Scholar] [CrossRef] [PubMed]

	



Bartley, B.; Cho, W.C.; Rady, P.L.; Dai, J.; Curry, J.L.; Milbourne, A.; Veerabathiran, R. Condyloma and coincidental epidermodysplasia verruciformis acanthoma positive for human papillomavirus-14 and -21. J. Cutan. Pathol. 2023, 50, 47–50. [Google Scholar] [CrossRef] [PubMed]

	



Hoppe-Seyler, K.; Bossler, F.; Braun, J.A.; Herrmann, A.L.; Hoppe-Seyler, F. The HPV E6/E7 Oncogenes: Key Factors for Viral Carcinogenesis and Therapeutic Targets. Trends Microbiol. 2018, 26, 158–168. [Google Scholar] [CrossRef] [PubMed]

	



Seth, I.; Roberts, P.; Cadieux, D. Gardasil-9 Vaccine as a Possible Treatment Option for Human Papillomavirus Conjunctival Papilloma. Ophthalmology 2023, 130, 532. [Google Scholar] [CrossRef] [PubMed]

	



Cuomo, R.; Addesso, M.; Altieri, R.; D’Antonio, A. A bone fide atypical fibroxanthoma of penis. Urol. Ann. 2014, 6, 381–383. [Google Scholar] [CrossRef]

	



Cuomo, R.; Grimaldi, L.; Brandi, C.; Nisi, G.; D’Aniello, C. Skin graft donor site: A procedure for a faster healing. Acta Biomed. 2017, 88, 310–314. [Google Scholar] [CrossRef]

	



Yao, H.; Li, J.; Zhou, D.; Pan, X.; Chu, Y.; Yin, J. FOXM1 transcriptional regulation of RacGAP1 activates the PI3K/AKT signaling pathway to promote the proliferation, migration, and invasion of cervical cancer cells. Int. J. Clin. Oncol. 2024, 29, 333–344. [Google Scholar] [CrossRef] [PubMed]

	



Montagne, W.; Thi, W.; Lee, L.; Okuyemi, O.T.; Wang, R.C. Base of Tongue Squamous Cell Carcinoma with Metastasis to the Mandibular Symphysis: A Case Report. Cureus 2023, 15, e50417. [Google Scholar] [CrossRef]

	



Mataro, I.; Cuomo, R.; La Padula, S. Stem Cell Enriched Fat Grafts versus Autologous Fat Grafts in Reconstructive Surgery: Systematic Review and Meta-Analysis. Aesthetic Plast. Surg. 2023, 47, 2769–2770. [Google Scholar] [CrossRef]

	



D’Antonio, A.; Addesso, M.; Memoli, D.; Liguori, P.; Cuomo, R.; Boscaino, A.; Nappi, O. Lymph node-based disease and HHV-8/KSHV infection in HIV seronegative patients: Report of three new cases of a heterogeneous group of diseases. Int. J. Hematol. 2011, 93, 795–801. [Google Scholar] [CrossRef] [PubMed]

	



Șandru, F.; Radu, A.-M.; Petca, A.; Dumitrașcu, M.C.; Petca, R.-C.; Roman, A.-M. Unveiling the Therapeutic Horizon: HPV Vaccines and Their Impact on Cutaneous Diseases-A Comprehensive Review. Vaccines 2024, 12, 228. [Google Scholar] [CrossRef] [PubMed]

	



Gezimu, W.; Bekele, F.; Bekana, T.; Demeke, A. Males’ Access to Human Papillomavirus Vaccination in Resource-Limited Settings. Immunotargets Ther. 2024, 13, 95–98. [Google Scholar] [CrossRef] [PubMed]

	



Zupancic, M.; Kostopoulou, O.N.; Holzhauser, S.; Lukoseviciute, M.; Jylhä, C.; Marklund, L.; Näsman, A.; Sivars, L.; Dalianis, T. Human papillomavirus (HPV) load is higher in HPVDNA/p16 positive than in HPVDNA positive/p16 negative oropharyngeal squamous cell carcinoma but does not differ significantly between various subsites or correlate to survival. Oral. Oncol. 2024; 151, 106749. [Google Scholar] [CrossRef]

	



Ginsberg, A.S.; Rajagopalan, A.; Terlizzi, J.P. Epidermolytic acanthoma: A case report. World J. Clin. Cases 2020, 8, 4094–4099. [Google Scholar] [CrossRef] [PubMed]

	



Wagner, G.; Back, W.; Sachse, M.M. Clear cell acanthoma. JDDG—J. Ger. Soc. Dermatol. 2021, 19, 31–36. [Google Scholar] [CrossRef] [PubMed]

	



Tran, T.A.N.; Parra, O.; Linos, K. Hyaline Inclusion Acanthoma. Am. J. Dermatopathol. 2021, 43, 525–529. [Google Scholar] [CrossRef] [PubMed]

	



Wang, Y.J.; Wang, J.Y.; Wu, Y.H. Application of Cellular Resolution Full-Field Optical Coherence Tomography in vivo for the Diagnosis of Skin Tumours and Inflammatory Skin Diseases: A Pilot Study. Dermatology 2022, 238, 121–131. [Google Scholar] [CrossRef] [PubMed]

	



Gordon Spratt, E.A.; Carucci, J.A. Skin cancer in immunosuppressed patients. Facial Plast. Surg. 2013, 29, 402–410. [Google Scholar] [CrossRef] [PubMed]

	



Sisti, A.; Cuomo, R.; Zerini, I.; Tassinari, J.; Brandi, C.; Grimaldi, L.; D′Aniello, C.; Nisi, G. Complications Associated With Medial Thigh Lift: A Comprehensive Literature Review. J. Cutan. Aesthet. Surg. 2015, 8, 191–197. [Google Scholar] [CrossRef]

	



Wendel, S.O.; Wallace, N.A. Loss of Genome Fidelity: Beta HPVs and the DNA Damage Response. Front. Microbiol. 2017, 8, 2250. [Google Scholar] [CrossRef]

	



Muller, S.; Tilakaratne, W.M. Update from the 5th Edition of the World Health Organization Classification of Head and Neck Tumors: Tumours of the Oral Cavity and Mobile Tongue. Head. Neck Pathol. 2022, 16, 54–62. [Google Scholar] [CrossRef] [PubMed]

	



Cuomo, R. The State of the Art about Etiopathogenetic Models on Breast Implant Associated-Anaplastic Large Cell Lymphoma (BIA-ALCL): A Narrative Review. J. Clin. Med. 2021, 10, 2082. [Google Scholar] [CrossRef]

	



Sisti, A.; Tassinari, J.; Cuomo, R.; Milonia, L.; Nisi, G.; Brandi, C.; D’aniello, C.; Grimaldi, L. A case of extramammary inguinal Paget disease in a male patient: Surgical treatment with an abdominal advancement cutaneous flap. Acta Biomed. 2017, 88, 79–81. [Google Scholar] [CrossRef] [PubMed]

	



Lee, S.H.; Griffin, T.; McGeehin, E.L.; Lee, J.B. Hypergranulotic Dyskeratotic Acanthoma: Another Histologically Distinctive Acanthoma. Am. J. Dermatopathol. 2021, 43, 921–925. [Google Scholar] [CrossRef] [PubMed]

	



Álvarez-Salafranca, M.; García-García, M.; Montes-Torres, A.; Ara-Martín, M. Hidden clear cell acanthoma with uncommon dermoscopic findings. An. Bras. Dermatol. 2021, 96, 517–518. [Google Scholar] [CrossRef] [PubMed]

	



Lin, C.Y.; Kuo, T.T.; Chang, Y.C. Comparative Immunohistochemical Study of Hidroacanthoma Simplex and Clonal Seborrheic Keratosis with GATA3 and p63. Am. J. Dermatopathol. 2022, 44, 17–20. [Google Scholar] [CrossRef] [PubMed]

	



Zaballos, P.; Lara-Valencia, P.; Van Den Bossche, K.; Sánchez-Martínez, E.; Roca-Gines, J.; Vila, B.G.; Requena, L. Clear Cell Proliferations of the Skin: A Histopathologic Review. Am. J. Dermatopathol. 2021, 43, 607–636. [Google Scholar] [CrossRef] [PubMed]

	



Cuomo, R.; Giardino, F.R.; Nisi, G.; Han, J.; Diluiso, G.; Tresoldi, M.M.; Pieretti, G.; Brandi, C.; Grimaldi, L. Fat graft for reducing pain in chronic wounds. Wound Repair. Regen. 2020, 28, 780–788. [Google Scholar] [CrossRef] [PubMed]

	



Cuomo, R.; Nisi, G.; Grimaldi, L.; Brandi, C.; D’Aniello, C. Use of ultraportable vacuum therapy systems in the treatment of venous leg ulcer. Acta Biomed. 2017, 88, 297–301. [Google Scholar] [CrossRef]

	



Smola, S. Immunopathogenesis of HPV-Associated Cancers and Prospects for Immunotherapy. Viruses 2017, 9, 254. [Google Scholar] [CrossRef]

	



Katz, I.; Azzi, T.; Lilleyman, A.; O’Brien, B.; Schapiro, B.; Thompson, C.; Prow, T. Variability in the Histopathological Diagnosis of Non-Melanocytic Lesions Excised to Exclude Melanoma. Dermatol. Pract. Concept. 2021, 11, e2021094. [Google Scholar] [CrossRef] [PubMed]

	



Welsch, S.; von den Driesch, P.; Raulin, C.; Hammes, S. Interferon-alpha 2a injections for extensive multiple planar viral acanthomas—A potential new therapeutic approach. JDDG—J. Ger. Soc. Dermatol. 2022, 20, 518–519. [Google Scholar] [CrossRef] [PubMed]

	



Yoon, J.H.; Baek, E.J.; Park, E.J.; Kim, K.H. Comparative study of treatment methods for benign lichenoid keratosis of the face. Dermatol. Ther. 2022, 35, e15419. [Google Scholar] [CrossRef] [PubMed]

	



Ramezani, M.; Baharzadeh, F.; Almasi, A.; Sadeghi, M. A Systematic Review and Meta-Analysis: Evaluation of the β-Human Papillomavirus in Immunosuppressed Individuals with Cutaneous Squamous Cell Carcinoma. Biomedicine 2020, 10, 1–10. [Google Scholar] [CrossRef] [PubMed]

	



Kanitakis, J.; Fournier, N.; Jullien, D. Follicular Porokeratoma: Report of a New Variant of Porokeratoma (Porokeratotic Acanthoma) and Literature Review. Am. J. Dermatopathol. 2022, 44, 748–752. [Google Scholar] [CrossRef] [PubMed]

	



Jung, J.H.; Jeong, S.M.; Kwon, D.I.; Seong, S.H.; Jang, J.Y.; Kim, J.H.; Bin Park, J.; Suh, K.S.; Jang, M.S. Dermoscopic findings and histopathological correlation in large cell acanthoma. Australas. J. Dermatol. 2022, 63, e340–e344. [Google Scholar] [CrossRef] [PubMed]

	



Balaji, D.; Kalarani, I.B.; Mohammed, V.; Veerabathiran, R. Potential role of human papillomavirus proteins associated with the development of cancer. Virusdisease 2022, 33, 322–333. [Google Scholar] [CrossRef] [PubMed]

	



Loek, R.; Gardiner, D.; Laporte, C. A conscious minimally invasive approach to remove follicular cysts and infundibular keratinizing acanthomas in five dogs. Vet. Dermatol. 2022, 33, 568–571. [Google Scholar] [CrossRef] [PubMed]

	



Kombe Kombe, A.J.; Li, B.; Zahid, A.; Mengist, H.M.; Bounda, G.-A.; Zhou, Y.; Jin, T. Epidemiology and Burden of Human Papillomavirus and Related Diseases, Molecular Pathogenesis, and Vaccine Evaluation. Front. Public. Health 2020, 8, 552028. [Google Scholar] [CrossRef]

	



Chahoud, J.; Semaan, A.; Chen, Y.; Cao, M.; Rieber, A.G.; Rady, P.; Tyring, S.K. Association Between β-Genus Human Papillomavirus and Cutaneous Squamous Cell Carcinoma in Immunocompetent Individuals-A Meta-analysis. JAMA Dermatol. 2016, 152, 1354–1364. [Google Scholar] [CrossRef]

	



García Valencia, V.; Pérez, H.C.; Vargas Manrique, M.J. Reticulated Acanthoma with Sebaceous Differentiation. Actas Dermosifiliogr. 2022, 113 (Suppl 1), S5–S7. [Google Scholar] [CrossRef] [PubMed]

	



Ballesteros Redondo, M.; Fernández Domper, L.; Monteagudo Castro, C. Eczematous Dermatitis Presenting as a Clear Cell Acanthoma-Like Lesion on the Nipple and Areola. Actas Dermosifiliogr. 2024, 115, 299–300. [Google Scholar] [CrossRef]

	



Qaqish, A.; Abdo, N.; Abbas, M.M.; Saadeh, N.; Alkhateeb, M.; Msameh, R.; Tarawneh, S.; Al-Masri, M. Awareness and knowledge of physicians and residents on the non-sexual routes of human papilloma virus (HPV) infection and their perspectives on anti-HPV vaccination in Jordan. PLoS ONE 2023, 18, e0291643. [Google Scholar] [CrossRef] [PubMed]

	



Santos, J.M.O.; Tavares, V.; Gil da Costa, R.M.; Medeiros, R. MiR-150 and miR-155 expression predicts survival of cervical cancer patients: A translational approach to novel prognostic biomarkers. Biomarkers 2023, 28, 617–627. [Google Scholar] [CrossRef] [PubMed]

	



Marcoval, J.; Moreno-Vílchez, C.; Torrecilla-Vall-Llossera, C.; Muntaner-Virgili, C.; Penín, R.M. Clear Cell Acanthoma: A Series of 70 Cases. Actas Dermosifiliogr. 2023, 114, 668–673. [Google Scholar] [CrossRef] [PubMed]

	



Abbenante, D.; Scotti, B.; Baraldi, C.; Laplaca, M.; Bardazzi, F. Multiple disseminated clear-cell acanthomas associated with colon cancer: More than a mere coincidence? Ital. J. Dermatol. Venereol. 2023, 158, 166–167. [Google Scholar] [CrossRef] [PubMed]

	



Szeimies, R.M.; Landthaler, M.; Karrer, S. Non-oncologic indications for ALA-PDT. J. Dermatol. Treat. 2002, 13, s13–s18. [Google Scholar] [CrossRef]

	



Niebrügge, B.; De Villiers, E.M.; Gerlach, K.L.; Franke, I.; Gollnick, H. Demonstration of HPV 24 in long-standing Heck’s disease with malignant transformation. Eur. J. Dermatol. 1999, 9, 477–479. [Google Scholar] [PubMed]

	



Zhu, W.-Y.; Leonardi, C.; Kinsey, W.; Penneys, N.S. Irritated seborrheic keratoses and benign verrucous acanthomas do not contain papillomavirus DNA. J. Cutan. Pathol. 1991, 18, 449–452. [Google Scholar] [CrossRef]

	



Ko, C.J.; Iftner, T.; Barr, R.J.; Binder, S.W. Changes of epidermodysplasia verruciformis in benign skin lesions: The EV acanthoma. J. Cutan. Pathol. 2007, 34, 44–48. [Google Scholar] [CrossRef]

	



Leonardi, C.; Zhu, W.; Kinsey, W.; Penneys, N.S. Epidermolytic acanthoma does not contain human papillomavirus DNA. J. Cutan. Pathol. 1991, 18, 103–105. [Google Scholar] [CrossRef]

	



Berger, T.; Stockfleth, E.; Meyer, T.; Kiesewetter, F.; Funk, J.O. Multiple disseminated large-cell acanthomas of the skin associated with human papillomavirus type 6. J. Am. Acad. Dermatol. 2005, 53, 335–337. [Google Scholar] [CrossRef] [PubMed]

	



Hagiwara, M.; Sasaki, H.; Matsuo, K.; Honda, M.; Kawase, M.; Nakagawa, H. Loop-mediated isothermal amplification method for detection of human papillomavirus type 6, 11, 16, and 18. J. Med. Virol. 2007, 79, 605–615. [Google Scholar] [CrossRef]

	



Doh, J.Y.; Lee, J.H.; Bang, C.H. Acantholytic dyskeratotic acanthoma: A rare and underappreciated entity. Indian. J. Dermatol. Venereol. Leprol. 2023, 89, 904–907. [Google Scholar] [CrossRef] [PubMed]

	



Nie, J.; Li, C.H.; Liu, X.Y.; Shen, X.; Li, Y.; Wang, W.J.; Lu, Y.H. Dermoscopy observation of five cases of pilar sheath acanthoma and a literature review. Photodermatol. Photoimmunol. Photomed. 2023, 39, 676–678. [Google Scholar] [CrossRef]

	



Kazlouskaya, V.; Lambe, J.; Elston, D. Solitary epidermolytic acanthoma. J. Cutan. Pathol. 2013, 40, 701–707. [Google Scholar] [CrossRef] [PubMed]

	



Lora, V.; Kanitakis, J. HPV detection in “large-cell acanthomas”: A word of caution. J. Eur. Acad. Dermatol. Venereol. 2009, 23, 1468–1469. [Google Scholar] [CrossRef]

	



Lee, T.J.; Wu, Y.H. Multiple epidermolytic acanthomas mimicking condyloma: A retrospective study of 8 cases. Int. J. Dermatol. 2018, 57, 28–33. [Google Scholar] [CrossRef]

	



Argyris, P.P.; Slama, Z.M.; Nelson, A.C.; Koutlas, I.G. Solitary oral epidermolytic acanthoma: Case report of a rarely diagnosed entity. Oral. Surg. Oral. Med. Oral. Pathol. Oral. Radiol. 2019, 128, e208–e213. [Google Scholar] [CrossRef]

	



Argyris, P.P.; Ho, D.; Nelson, A.C.; Koutlas, I.G. Pale (Clear) Cell Acanthoma of the Palate. Head. Neck Pathol. 2020, 14, 535–541. [Google Scholar] [CrossRef]

	



Regauer, S.; Ermakov, M.; Kashofer, K. The Spectrum of HPV-independent Penile Intraepithelial Neoplasia: A Proposal for Subclassification. Am. J. Surg. Pathol. 2023, 47, 1449–1460. [Google Scholar] [CrossRef] [PubMed]

	



Vu, N.T.H.; Tran, T.T.T.; Quach, D.T.; Miyauchi, S.; Yoshida, M.; Okamoto, Y.; Lu, D.M.; Le Tran, L.; Luu, M.N.; Hiyama, T. Knowledge of common cancers among new-entry health science students in Japan and Vietnam. BMC Med. Educ. 2023, 23, 724. [Google Scholar] [CrossRef] [PubMed]








[image: Jcm 13 02482 g001] 





Figure 1. Pre operative picture. 
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Figure 2. Intra operative picture after acanthoma remotion. 
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Figure 3. Raised verruciform and mamillated cutaneous neoformation lesion measuring 12 cm in length, 6 cm in width, and 5 cm in height. 
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Figure 4. Histopathological evaluation of the lesion with an accumulation of intracytoplasmic glycogen and a predominant presence of eosinophilic granulocytes within intraepidermal micro-abscesses; Immunohistochemical staining demonstrated positivity for p16 indicative of human papillomavirus (HPV) infection. 
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Figure 5. Post-operative picture. 
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