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Background: Seborrheic keratosis (SK), the most common benign epithelial tumor, frequently presents with cosmetic concerns 
despite its benign nature. The clinicopathological features of SK may demonstrate notable geographical variability. Diagnosis remains 
challenging due to varied clinical presentations.
Objective: This study aimed to investigate the clinicopathological characteristics of SK through a comprehensive analysis of a large 
patient cohort.
Methods: We conducted a retrospective analysis of clinical and pathological data from 1,169 patients diagnosed with SK between 
1 January 2009 and 31 December 2023. Histopathological subtypes were categorized, and a descriptive analysis of demographic and 
clinical characteristics was performed.
Results: A total of 1,169 SK specimens were identified. The most frequent histopathological subtype was the acanthotic type 
(79.86%, 960 cases), followed by melanoacanthoma (7.98%, 92 cases), adenoid (5.32%, 64 cases), hyperkeratotic (4.90%, 59 cases), 
irritated (1.74%, 21 cases), and clonal (0.004%, 6 cases). The male-to-female ratio was 1.3:1, with a higher prevalence in men. SK 
most commonly affected the head, face, and neck, which accounted for 54.58% of cases (656/1,169), followed by the trunk (28.87%, 
347 cases) and extremities (11.48%, 138 cases). The perineal area accounted for 4.48% (54 cases), while mucosal and plantar lesions 
were rare. The acanthotic subtype predominated across all anatomical sites, including mucosal and plantar regions. The age group 
most frequently diagnosed with SK was 40–59 years, with the acanthotic, melanoacanthoma, and adenoid types being particularly 
prevalent in this cohort. The clinical-pathological diagnostic concordance rate was 55.69%, indicating a relatively high rate of 
diagnostic discrepancy based on visual examination alone.
Conclusion: Our study confirms the acanthotic subtype as the most common histological type of SK, predominantly observed in 
patients aged 40–59 years. The head, face, and neck emerged as the most frequently involved sites. Ultraviolet radiation may play 
a significant role in SK pathogenesis.
Keywords: seborrheic keratosis, retrospective study, Hainan, China

Introduction
Seborrheic keratosis (SK) is a benign, age-related cutaneous tumor that typically presents as round or oval papules and 
plaques of varying sizes. In the United States, it is estimated that approximately 83.8 million people are affected by SK.1 

A multicenter German study suggested that SK ranks as the third most prevalent dermatological condition among 
individuals over 65 years of age.2 Furthermore, an epidemiological survey conducted in a community in Shanghai, China, 
revealed a 100% prevalence of SK in individuals aged over 60 years.3
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SK is predominantly diagnosed clinically. Histopathological examination to serve as the gold standard for diagnosing 
SK. Non-invasive dermatological imaging modalities-such as dermoscopy and reflectance confocal microscopy (RCM) 
—have demonstrated the potential to enhance diagnostic accuracy and are increasingly adopted in clinical practice. The 
histological classification of SK encompasses the following subtypes: acanthotic, melanoacanthoma, hyperkeratotic, 
adenoid, irritated, and clonal type. The histological diversity of seborrheic keratosis subtypes may contribute to elevated 
clinical misdiagnosis rates. Histopathological re-evaluation of clinically diagnosed SK cases in Guizhou, China revealed 
21.9% misidentification, with 26.1% of these misdiagnosed cases representing cutaneous malignancies.4 The clonal type 
of SK dermoscopically mimics melanoma and basal cell carcinoma (BCC) by the presence of globule-like structures,5 

highlighting SK’s capacity to clinically simulate malignant neoplasms.
Epidemiological studies have demonstrated a significant association between UV exposure and SK incidence, with 

higher UV indices correlating with greater SK prevalence.6–8 Hainan Province, the southernmost region of China, 
experiences elevated solar radiation and high ultraviolet (UV) radiation levels, which are thought to contribute to 
a higher incidence of SK. However, large-scale epidemiological data on SK in high UV radiation regions such as 
Hainan remain sparse. To address this gap, this retrospective study analyzed clinical parameters (including age of onset, 
age at diagnosis, and lesion distribution) and histopathological subtypes of SK cases diagnosed at the Department of 
Dermatology, Fifth People’s Hospital of Hainan Province, aiming to identify distinct clinical manifestations associated 
with specific histological type. The findings provide insights into clinicopathological correlations in SK, particularly in 
high-UV-exposure regions, and enhance diagnostic accuracy for dermatologists and pathologists.

Materials and Methods
A retrospective review was conducted using the dedicated database of pathological biopsies from the Fifth People’s 
Hospital of Hainan Province, covering the period from 1 January 2009 to 31 December 2023. Patients diagnosed with SK 
based on histopathological examination were included in the study. Clinical and pathological data, including gender, age 
at diagnosis, age of onset, lesion distribution, and histopathological subtype, were collected and reviewed. Cases with 
incomplete or uncertain clinical and pathological data were excluded from the analysis.

To ensure the accuracy of histopathological diagnoses, two experienced dermatopathologists independently reviewed 
the pathological slides. In instances discrepancies arose between the two pathologists, a third expert was consulted to 
reach a consensus, and the final diagnosis was determined through discussion.

The study protocol was approved by the Ethics Committee of the Fifth People’s Hospital of Hainan Province, and the 
research was conducted in accordance with the ethical standards outlined in the Declaration of Helsinki.

Statistical Analysis
A descriptive analysis was performed on patients clinically diagnosed with SK, encompassing demographic variables 
(sex, age at diagnosis), lesion distribution patterns, and clinicopathological characteristics. Normally distributed variables 
(eg age at diagnosis) were expressed as mean ± standard deviation (SD) with 95% confidence intervals [CI]. Group 
comparisons were analyzed using Student’s t-test, with Welch’s t-test applied when heterogeneity of variance was 
confirmed by Levene’s test (α=0.05). All statistical analyses were conducted using SPSS 27.0 (IBM Corp., Armonk, 
NY) with two-tailed significance set at P<0.05.

Results
A total of 1,430 cases diagnosed as seborrheic keratosis (SK) through pathological biopsy were initially identified 
between 1 January 2009 and 31 December 2023. Following a review of the clinical data, 261 cases were excluded 
due to incomplete information or recurrence of previously diagnosed lesions. Consequently, 1,169 cases were 
included in the final study cohort (Figure 1). Over a 15-year period, this center collected a total of 21,810 skin 
biopsy cases, of which 1,430 were diagnosed as SK (6.55%). The incidence of SK has demonstrated a sustained 
upward trajectory (Figure 2), attributable to regional population aging and enhanced public awareness of dermato-
logical conditions.
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The predominant pathological subtype identified was the acanthotic type, accounting for 960 cases (79.86%), 
followed by melanoacanthoma (92 cases, 7.98%), adenoid type (64 cases, 5.32%), hyperkeratotic type (59 cases, 
4.90%), irritated type (21 cases, 1.74%), and clonal type (6 cases, 0.004%).

This study analyzed a cohort of 1,169 patients diagnosed with SK, encompassing a total of 1,202 pathology reports, 
which included cases with lesions at multiple sites. In terms of lesion distribution, head, face, and neck were the most 
frequently affected regions, with 656 cases (54.58%). The trunk followed as the second most prevalent site, with 347 
cases (28.87%), while the extremities accounted for 138 cases (11.48%), and the perianal region comprised 54 cases 
(4.48%). Among these common sites, the acanthotic type of SK was overwhelmingly predominant, with 956 cases 
(79.53%). Four cases of SK were identified on mucosal surfaces, including 3 cases of the acanthotic type and 1 case of 
melanoacanthoma. Additionally, 3 cases were observed on the soles of the feet: one of the acanthotic type, 1 of 
melanoacanthoma, and 1 of the hyperkeratotic type (Table 1).

The age at diagnosis ranged from 20 to 94 years, with no cases diagnosed in individuals under 20 years of age. The 
most common age group for SK was 40–59 years, which accounted for 556 cases (52.11%). Histopathological subtypes 

Figure 1 Strobe flow diagram.

Figure 2 Incidence and Gender Differences of Seborrheic Keratosis.
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appear to demonstrate significant differences in age distribution at time of diagnosis. Melanoacanthoma, acanthotic, and 
adenoid types were most prevalent in the 40–59 age group. In contrast, the hyperkeratotic and irritated types were more 
common in the 60–79 age group, comprising 39.29% and 45.00% of cases, respectively. For the clonal subtype, 50.00% 
of patients were in the 20–39 age group (Table 2). The clonal subtype was associated with a comparatively earlier mean 
age of onset (44.00 ± 9.14 years; mean ± SD) among individuals diagnosed with SK. (Table 3)

Among the SK patients, 828 were male (57.90%) and 602 were female (42.10%), with a male-to-female ratio of 
1.37:1. In the gender distribution of SK patients, males were the predominant.

Among the 1,169 patients diagnosed with SK, 647 were clinically diagnosed, with 522 patients being misdiagnosed. 
The clinical-pathological concordance rate for SK was 55.69%. SK is frequently misdiagnosed as naevus pigmentosa 
(284 cases, 24.2%), skin malignancies (120 cases, 10.2%, including melanoma, basal cell carcinoma, squamous cell 
carcinoma, etc)., and warts (63 cases, 5.3%, including common warts, condyloma acuminatum, and flat warts). Among 
the pathological subtypes, the misdiagnosis rates were particularly high for melanoacanthoma and clonal type, reaching 
50% and 49.45%, respectively. (Table 4)

Table 1 Pathological Types and Locations of Seborrheic Keratosis

Pathological Type No. (%) Location

Head, Face and Neck Trunk Extremity Vulva Mucosa Palms Soles

The acanthotic type 960 (79.86%) 532 276 106 42 3 0 1

Melanoacanthoma 92 (7.65%) 54 24 5 7 1 0 1

The irritated type 21 (1.74%) 10 8 2 1 0 0 0

The hyperkeratotic type 59 (4.90%) 24 14 20 0 0 0 1

The clonal type 6 (0.49%) 2 3 1 0 0 0 0

The adenoid type 64 (5.15%) 34 22 4 4 0 0 0

Total 1202 656 (54.57%) 347 (28.86%) 138 (11.48%) 54 (4.49%) 4 (0.33%) 0 3 (2.49%)

Table 2 Age Distribution of Seborrheic Keratosis Diagnosis

Pathological Type Diagnosis Age

20–39 40–59 60–79 80–100

The acanthotic type 178 (19.03%) 450 (48.12%) 267 (28.55%) 40 (4.27%)
Melanoacanthoma 18 (19.78%) 49 (53.84%) 21 (23.07%) 3 (3.29%)

The hyperkeratotic type 12 (21.42%) 17 (30.35%) 22 (39.29%) 5 (8.92%)

The adenoid type 12 (19.67%) 30 (49.18%) 15 (24.59%) 4 (6.55%)
The irritated type 2 (10.00%) 8 (40.00%) 9 (45.00%) 1 (5.00%)

The clonal type 3 (50.00%) 2 (33.33%) 1 (16.66%) 0

Total 225 (21.05%) 556 (52.11%) 335 (31.34%) 53 (4.95%)

Table 3 Onset Age of Seborrheic Keratosis by 
Pathological Type

Onset Age (x±s,Years)

Acanthotic Type 53.30±14.41

Melanoacanthoma 52.31±15.21
Hyperkeratotic type 57.82±16.62

Adenoid type 53.25±15.52

Irritated type 59.65±16.23
Clonal type 44.00±9.14

Total 53.50±14.70
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Discussion
This study presents a comprehensive analysis of clinical and pathological data on SK collected over a 15-year period. 
The pathological classification of SK varies significantly across studies and geographical regions.9,10 In accordance with 
Andrews’ Diseases of the Skin: Clinical Dermatology, we categorized SK into six histopathological subtypes: acanthotic, 
hyperkeratotic, adenoid, clonal, irritated, and melanoacanthoma.11 Consistent with prior research, the acanthotic type was 
the most prevalent, accounting for 960 cases (80%), thereby supporting the widespread recognition of its predominance 
in SK.

Although SK can occur in any area covered by hair, it is rare on the palms, soles, or mucosal surfaces.9 In our study, 
we identified seven cases in atypical locations: three cases of palmoplantar SK and four cases involving mucosal surfaces 
(one in the perianal region, two on the lips, and one on the penile region). This anatomical distribution aligns with 
previous case reports documenting SK development on mucosal surfaces.12–14

The role of human papillomavirus (HPV) in the pathogenesis of SK continues to be debated. A study examining 
genital and extragenital SK using HPV-PCR found that 28 of 40 genital SK samples (70%) were HPV-positive, 
suggesting a potential pathogenic link between HPV and genital SK.15 In our study, one patient with SK located on 
the penile region exhibited vacuolated cells in the upper spinous layer (koilocytic phenomenon) on pathological 
examination, indicative of HPV infection. Subsequent HPV-PCR analysis confirmed the presence of HPV6 DNA in 
the affected tissue, further supporting the association between HPV infection and SK in this case.16

Current evidence suggests UV radiation exposure constitutes a risk factor for both SK and cutaneous malignancies.17 

SK typically occurs on areas such as head, neck, chest, and back,8 which are frequently exposed to sunlight. Our findings 
align with this distribution pattern, with SK lesions on the head, face, and neck comprising 54.58% of cases. This 
supports UV radiation as a significant etiological factor in SK pathogenesis, which corroborates similar observations 
reported in studies from Australia and South Korea.7,8 In Australia’s high-UV environment, SK demonstrates male 
predominance (male-to-female ratio 1.3:1) with lesions predominantly located in sun-exposed head and neck regions.18 

These epidemiological patterns align with our cohort’s observations.
Our study revealed a year-by-year increase in the incidence of SK, which could suggest a correlation with regional 

population aging and enhanced public awareness of dermatological conditions. Existing clinical perspectives posit that 
SK exhibits age-dependent patterns, with incidence rates demonstrating a progressive elevation in tandem with advancing 
age. Empirical data from Hainan Province indicate a accelerated growth rate in the elderly population relative to the 
working-age cohort, substantiating the region’s transition into a demographic aging society. This demographic aging 
pattern may constitute one etiological contributor to the observed secular trend of escalating SK incidence.19

In our investigation, the majority of SK diagnoses clustered within the 40–59 age cohort. This epidemiological 
divergence from conventional dermatological trends may be partially attributable to age-stratified health literacy. Middle- 
aged cohorts (40–59 age) exhibit elevated socioeconomic parameters, superior educational attainment, and more stringent 
clinical expectations regarding dermatological diagnostic precision and therapeutic intervention efficacy compared to 
geriatric populations.

Table 4 Missed Diagnosis Rates for Different Pathological Types of Seborrheic Keratosis

Seborrheic Keratosis MISSED  
Diagnosis (n)

Clinical  
Diagnoses (n)

Omission  
Diagnose rate (%)

NO (n)

Melanoacanthoma 45 46 49.45% 91

Acanthotic type 413 522 44.17% 935

Hyperkeratotic type 24 32 42.85% 56
Adenoid type 25 36 40.98% 61

Clonal type 3 3 50.00% 6

Irritated type 8 12 40.00% 20
Total 518 651 44.31% 1169
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Our findings further underscore a significant clinical challenge: the clinical-pathological concordance rate for SK 
diagnosis was 55.69%, indicating a high rate of diagnostic discrepancy in clinical practice. This diagnostic dilemma 
persists due to frequent misinterpretations of SK presentations as cutaneous malignancies, melanocytic nevi, or verrucous 
lesions by clinicians. Additionally, the appearance of multiple SK lesions over a short period—referred to as the Leser- 
Trélat sign(LTS).20 LTS predominantly affects the elderly population, with a median age of 61 years and no significant 
gender predilection. Approximately half of cases are associated with adenocarcinomas, followed by lymphoproliferative 
disorders (20%), and less commonly carcinomas of the breast, lung, bladder, renal, prostate, ovarian, or nasopharyngeal 
origin.21 Therefore, the appearance of LTS necessitates comprehensive oncological evaluation, including abdominal CT 
scans and tumor marker profiling to rule out underlying malignancies.

Our findings demonstrate that the head, face, and neck represent the most frequently involved anatomical regions for 
SK. Biopsies in these aesthetically sensitive areas may result in scarring, which can profoundly impact patient quality of 
life. Therefore, non-invasive techniques are critical in dermatological practice. Dermoscopy and confocal microscopy 
serve as valuable diagnostic tools, enhancing diagnostic accuracy and reducing diagnostic uncertainty.22,23 Recent 
advancements in artificial intelligence (AI) technology have enabled researchers to develop AI-driven diagnostic 
algorithms for differentiating actinic keratosis (AK) from SK. These systems serve as a supplementary tool for 
dermatologists in clinical practice, potentially enhancing diagnostic precision and workflow efficiency, thereby optimiz-
ing clinical workflows.24

In summary, This study systematically delineates the clinical manifestations, histopathological subtype distribution 
patterns, and epidemiological profile of SK. It establishes the necessity for early diagnostic protocols and provides 
critical epidemiological benchmarks for developing region-specific prevention and management strategies in high UV- 
exposure areas of China.
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