Clinical, Cosmetic and Investigational Dermatology Dlovepress
Taylor & Francis Group

ORIGINAL RESEARCH

Skin Cancer Among Patients at a Major University
Hospital in Saudi Arabia: A Retrospective,
Single-Center Study

Abdossalam M Madkhali', Ghaida A Almarshoudz, Layan F Alsanadz, Rima Omar Alomar 2,
Alia A Zawawi?, Saud F Alrsheed?, Sarah R Alaidarous(»?, Bushra Alraddadi3’4, Basel Bandar AImaIki4,
Abdulaziz Madani*

'Department of Medicine, Oncology, Hematology and Radiation Oncology Unit, College of Medicine, King Saud University, Riyadh, Saudi Arabia;
2College of Medicine, King Saud University, Riyadh, Saudi Arabia; 3Department of Dermatology, Ohud Hospital, Ministry of Health, Madina, Saudi
Arabia; “Department of Dermatology, College of Medicine, King Saud University, Riyadh, Saudi Arabia

Correspondence: Abdossalam M Madkhali, Email ammadkhali@ksu.edu.sa

Background: Skin cancer has two major types: melanoma and non-melanoma skin cancer. Melanoma is less prevalent than non-
melanoma skin cancers but remains clinically significant due to its aggressive biological behavior. Numerous factors might increase an
individual’s possibility of developing skin cancer. In addition to not being common, there are regional variations in the prevalence of
skin cancer within Saudi Arabia.

Purpose: This study was conducted to describe the frequency, distribution, and clinical presentation of melanoma and non-melanoma
skin cancers among university hospital patients in Saudi Arabia.

Methods: This retrospective study targeted adult patients diagnosed with any type of skin cancer at a major university hospital
between 2016 and 2023. Data were collected from electronic medical records and then analyzed.

Results: A total of 91 patients diagnosed with skin cancer were included. Among them, 87 patients (95.6%) had primary skin cancer
while 4 were recurrent. Non-melanoma basal cell carcinoma was the most prevalent subtype, affecting 49 patients (53.8%), followed
by squamous cell carcinoma in 31 patients (34.1%). Most skin cancer cases (67%) were located on the head or face. Twenty-six
patients (29%) presented to the hospital 36 months after the initial appearance of the lesion.

Conclusion: This study provides valuable information about the clinical outcomes of skin cancer, highlighting that non-melanoma
basal cell carcinoma was the most common type. It also indicates that many patients delay seeking medical advice, emphasizing the
importance of raising public awareness regarding skin cancer prevention and early recognition to reduce morbidity and mortality.
Keywords: skin cancer, cancer epidemiology, skin cancer screening

Introduction
Skin cancer has two major types: melanoma and non-melanoma skin cancer (NMSC). Melanoma skin cancer starts in the
melanocytes, which are the cells that produce pigment, giving skin its color. NMSC includes basal cell carcinoma (BCC)
and squamous cell carcinoma (SCC), which are derived from epidermal cells and demonstrate common epidemiology,
such as a high prevalence in White populations.'” Melanoma is less common than BCC and SCC, which are the most
prevalent types.! Although melanoma is less prevalent, it is known to be more aggressive and to have a higher death rate.
Numerous factors, including lifestyle choices, exposure to ultraviolet (UV) radiation, and genetics, might increase an
individual’s possibility of developing skin cancer. Although melanoma is more evenly distributed between genders, age
and gender remain substantial risk factors, with men more likely than women to develop NMSC.'

There are regional variations in the prevalence of skin cancer in Saudi Arabia. According to a study conducted at King
Khalid University Hospital in Riyadh, Saudi Arabia, between 2007 and 2018, NMSC, which includes SCC and BCC,
accounted for the majority of skin cancer cases. In contrast, melanoma represented only 4.4% of such cases. Furthermore,
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melanoma was more commonly detected in the lower limbs, whereas NMSC most commonly manifested in the head and
neck. The majority of patients were men. The study also revealed that the highest rate of metastasis was seen in melanoma,
whereas metastatic spread is rare in both BCC and SCC, it occurs more frequently in SCC than in BCC.'

Additional research conducted in Saudi Arabia’s Aseer region and Taif City showed a marked increase in the number
of skin cancer cases over the years; the incidence increased substantially from 1.6% in 2011 to 11.6% in 2017. The most
frequently reported forms were SCC, with 230 cases (41.1%), and BCC, with 147 cases (26.3%)." In addition, very few
cases of melanoma were observed in Taif City, with SCC and BCC once again being the most common.”

Increased UV exposure, changes in lifestyle, or improvements in diagnostic methods could all be contributing factors to the
increasing number of diagnosed cases, along with a better understanding of the disease and more accurate diagnosis.
Understanding these changes and creating efficient preventive strategies requires ongoing research and surveillance.
Moreover, addressing this issue may require public health initiatives that emphasize skin cancer awareness and sun protection.’

Worldwide, the incidence of skin cancer is consistently increasing, as demonstrated by a 33% rise in incidence
between 2007 and 2017.° Additionally, NMSC incidence has been noticeably increasing, reaching a 10% rise annually,
with an estimated 2—3 million new cases globally each year.” Although the prevalence of NMSC differs considerably
worldwide, studies have shown it to be highest in White populations, with more than one million new cases reported
annually.' NMSC is particularly prevalent in White populations, with the highest rates in regions closer to the equator
with high sun exposure, such as Australia, and lower rates in darker-skinned populations and regions with less sun
exposure, such as parts of Africa.”®

Most countries do not have cancer incidence rates specifically for NMSCs, but data from Poland revealed that 13,913
NMSCs occurred in 10,083 patients between 1999 and 2019, with 23% of patients having multiple NMSCs. The study
also showed that BCC and SCC accounted for 99% of all NMSCs.” Moreover, in the UK, a study conducted in 2011
reported 102,000 newly diagnosed NMSC cases, with BCCs accounting for 75%.'® Additionally, the incidence of
melanoma in the US rose from 7.9 per 100,000 in 1975 to 25.3 per 100,000 in 2018, representing an increase of over
320%."" However, as the vast majority of Saudi Arabians are not white, the risks are lower than in the mentioned studies,
but they still require a deeper understanding.

In summary, NMSC and melanoma pose a major health risk both locally and globally. Therefore, since it is
anticipated that the disease burden will increase, it is important to develop strategies to address this growing public
health concern.'” This study thus aims to further enhance the assessment of skin cancer cases documented in a major
West Asia university hospital between 2016 and 2023 to provide a more comprehensive understanding of the disease.
Despite the descriptive nature of this study, updated institution-specific epidemiological data remain essential for
understanding temporal patterns, clinical presentation, and healthcare utilization in populations with historically low
reported incidence of skin cancer.

Material and Methods

This is a retrospective study approved by the Institutional Review Board at King Saud University (IRB No. E-24-8753),
ensuring all ethical standards were followed during the research process. Informed consent to use data for research was
obtained from all patients or legal guardians, allowing us to publish information as appropriate in accordance with the
policies and procedures of the institution and local regulations. The study was conducted in accordance with the ethical
guidelines of the Declaration of Helsinki. The study was conducted at a university hospital, a tertiary hospital in West
Asia, utilizing data from adult patients diagnosed with BCC, SCC, or melanoma between 2016 and 2023. We identified
the study cohort using the tumor database at the Research Unit of the Oncology Center at the hospital. The target
population consisted of all adult patients aged 14 years and older; in accordance with institutional clinical and
administrative guidelines whereby individuals aged 14 years and older are managed within adult medical services rather
than pediatric care, who were diagnosed with any of the previously mentioned types of skin cancer at the hospital.
Patients diagnosed with skin cancer before 2016 or pediatric and adolescent patients below the age of 14 were excluded
from the study. The present analysis focused exclusively on basal cell carcinoma (BCC), squamous cell carcinoma
(SCC), and malignant melanoma, as these represent the most consistently diagnosed and histopathologically confirmed
primary skin cancers recorded in the institutional tumor registry during the study period.

2 https: Clinical, Cosmetic and Investigational Dermatology 2026:19



Madkhali et al

Given the retrospective nature of the study, no formal sample size calculation was required. Instead, a comprehensive
sampling approach was employed, including all eligible patients who met the inclusion criteria. This purposive sampling
technique ensured that the study population was representative of BCC, SCC, and melanoma cases within the specified
time frame. Data were obtained from the hospital’s electronic medical records, including histopathological and clinical
information, to provide a detailed analysis of each case.

The data collected focused on several key variables. Demographic information included date of birth (age), sex, and
nationality. Information related to the nature of the skin cancer lesions was also collected, including lesion type, size,
anatomical site, borders, depth, and the presence of lymphovascular invasion.

Tumor size was measured according to the World Health Organization criteria, using the two-dimensional measure-
ment method that involves multiplying the longest diameter by its perpendicular diameter.'?

These factors are important in understanding the characteristics of skin cancer cases and determining possible
prognostic factors. Moreover, various risk factors, such as a history of previous skin cancer, exposure to radiation,
prolonged sunlight exposure, use of immunosuppressive medications, the presence of metastasis, family history of skin
cancer, and smoking history, were noted when sufficient information was available.

Other important variables assessed included the pathological diagnosis of the cancer, clinical presentation of the
patients, survivorship status, and recurrence of cancer following treatment, if applicable. These additional variables
provided valuable insights into the overall outcomes and prognoses of the patients.

The data were aggregated using a secure online data collection form with industry-standard encryption. To maintain
confidentiality, personal information was anonymized. No patient data were downloaded or shared outside the research
team, and strict protocols were followed to ensure data privacy in compliance with ethical standards.

Statistical Analysis

The data were retrieved from medical records and entered into a secure, digital spread sheet. For statistical analysis,
Statistical Package for the Social Sciences version 26.0 (IBM Inc., Chicago, IL, USA) was used to analyze the data.
Descriptive analysis was performed for categorical data, which were presented as numbers and percentages. The chi-
square test was used to assess overall associations between categorical variables and skin cancer type. Pairwise post hoc
comparisons were not performed, and p-values represent global tests of association across categories. A P-value of <0.05
was considered statistically significant.

Results

This study included 91 patients diagnosed with skin cancer. Table 1 summarizes the demographic characteristics,
indicating that 49 patients (53.8%) were aged between 66 and 85 years, with a mean (SD) age of 68.7 + 15 years.
The majority of the cohort were Saudi nationals (82.4%, 75 patients) and men (58.2%, 53 patients). The highest

Table | Patients’ Demographics (N = 91)

Characteristic | Category | Number | Percentage
Age (years) <45 5 55
46-65 24 264
66-85 49 53.8
>85 13 14.3
Gender Women 38 41.8
Men 53 582
Nationality Saudi 75 82.4
Non-Saudi | 16 17.6
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Figure | Distribution of patients with skin cancer across diagnostic clinics.

proportion of patients (42.9%) first presented through dermatology clinics (Figure 1). Most lesions measured between 2
and 100 mm? (Table 2 and Figure 2). Data showed that 26 patients (29%) presented to the hospital 36 months after the
initial appearance of the lesion and symptoms; this notable delay highlights a trend of late medical consultation

(Figure 3).

18%

Table 2 Skin Cancer Characteristics Among 91 Patients

43%

Characteristics of Skin Cancer | Category Number | Percentage
Status Primary 87 95.6
Recurrent 4 4.4
Size (width x height, in mm?) 2-100 32 35.2
101-500 23 25.3
501-2000 17 18.7
>2000 6 6.6
Type Melanoma I 12.1
Non-melanoma (BCC) | 49 53.8
Non-melanoma (SCC) | 31 34.1
Lymphovascular invasion No 8l 89
Yes 10 11
Presentation of skin cancer Lesion 47 51.6
Mass 18 19.8
Ulcer 18 19.8
Nevus 8 8.8

Abbreviations: BCC, basal cell carcinoma; SCC, squamous cell carcinoma.
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Figure 2 Distribution of skin lesion dimensions.
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Figure 3 Duration of skin lesion before the first clinical presentation (months, N = 91).

Table 2 outlines the clinical characteristics. Of the 91 patients, 87 (95.6%) had primary skin cancer. Non-melanoma
BCC was the most prevalent subtype, affecting 49 patients (53.8%), followed by non-melanoma SCC in 31 patients
(34.1%). No statistically significant associations were observed between skin cancer type and variables such as age,
gender, cancer status, and presentation (Table 3).

Most skin cancer cases were located on the head or face (67%), with 51.7% occurring on the right side of the body
(Figure 4). The highest proportion of patients (35.2%) had tumor sizes ranging from 2 to 100 mm?. Lesion-type skin-
cancer presentation was the most common, affecting 47 patients (51.6%).

Figure 5 depicts the temporal distribution of skin cancer cases at the hospital between 2016 and 2023. The highest
proportion of diagnosed cases was recorded in 2016 (19.8%), whereas 2023 exhibited the lowest number of diag-
noses (5.5%).
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Table 3 Association of Patient Demographics with Skin Cancer Types

Factor Skin Cancer Type N (%) P value
Melanoma | BCC SCC
Age (years) <45 1 (20) I (20) 3 (60) 0.287
46-85 10 (13.7) 41 (56.2) | 22 (30.13)
>85 0 (0.0 7(53.8) | 6(46.2)
Gender Women 8 (21.1) 20 (52.6) | 10 (26.3) | 0.064
Men 3(5.7) 29 (54.7) | 21 (39.6)
Status Primary 10 (11.5) 48 (55.2) | 29 (33.3) | 0.464
Recurrent | | (25) 1 (25) 2 (50)
Lymphovascular invasion | No 8 (9.9) 49 (60.5) | 24 (29.6) 0.001
Yes 3 (30) 0 (0.0 7 (70)
Presentation Ulcer 1 (5.6) 8 (44.4) 9 (50) 0.276
Nevus 1 (12.5) 7 (87.5) | 0(0.0)
Lesion 6 (12.8) 26 (55.3) | I5(31.9)
Mass 3 (16.7) 8 (444) |7 (389

Notes:. P-values represent overall chi-square tests across categories; no pairwise comparisons were conducted.
Abbreviations: BCC, basal cell carcinoma; SCC, squamous cell carcinoma.

Among the 91 patients, 80 (87.9%) underwent therapeutic interventions, including surgery, radiation therapy,
chemotherapy, or immunotherapy. The most common intervention was surgery, performed on 59 patients (64.8%).
Following treatment, 22 patients (24.2%) experienced recurrence or progression, while four patients (4.4%) were referred
to a palliative medicine specialist.

Head & Face (67%) «———#

Chest & Back (4.4%) «———9 .

Arms & Hands (6.6%) «———+¢

Genital area (1.1%) +«————%

Legs & Feet (20.9%) o——\-o

Figure 4 Site of skin cancer.
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Figure 5 Distribution of the reported skin cancer from 2016 to 2023 in the Hospital.

Discussion

Recently, skin cancer has been characterized by an increasing pattern worldwide as a result of heavy exposure to harmful
UV radiation, exacerbated by ozone layer depletion.'* In Saudi Arabia, patients with skin cancer suffer an increasing risk
of morbidity and mortality, mainly due to late reporting.'® Previous studies, such as those by Arab et al, documented the
prevalence of melanoma skin cancer and NMSC over the period 2007-2018, revealing that BCC was the most common
type of cancer reported at King Khalid University Hospital.'

While the observed patterns are consistent with international and regional reports, this agreement reinforces the
external validity of the findings while providing updated insight from a Saudi tertiary academic center over a recent
seven-year period. Such confirmatory data are particularly valuable in regions with historically low reported incidence
and limited longitudinal datasets. The strength of this study lies in its focus on a population with a comparatively low
incidence of skin cancer, a context that remains underrepresented in the dermatologic literature. Reporting epidemiolo-
gical patterns from such settings is important for benchmarking disease burden and informing region-specific public
health strategies.

Although the present study focused on BCC, SCC, and malignant melanoma, other cutaneous malignancies and
precursor lesions such as cutaneous T-cell lymphoma (CTCL), Merkel cell carcinoma, and keratoacanthoma are
recognized entities within dermatologic oncology. These conditions differ substantially in pathogenesis, clinical behavior,
and management strategies. Including these rare entities would introduce substantial clinical and biological heterogeneity,
while contributing very small numbers of cases. The present study aimed to assess the patterns and presentation among
patients with skin cancer in the university hospital of interest from 2016 to 2023, building on the previous study. The
study found that BCC was the most prevalent skin cancer type, accounting for 53.8% of the 91 patients diagnosed at the
hospital. This result aligns with previous studies conducted in Saudi Arabia, such as that by Almaghrabi et al, who
reported that 41% of cases from 1990 to 2003 in the Southwestern region of Saudi Arabia were BCC.'® Similarly,
Almalki et al found that 39.5% of cases from 1987 to 2016 in the Western region of Saudi Arabia were BCC.'” Algarni
et al, who conducted a similar study in the Aseer region, demonstrated that the majority of patients with skin cancer were
men aged 61-80 years, consistent with our findings. However, their study found SCC to be the most common type of
skin cancer (41.1%),* which differs from our finding that this type was the second most common (31.9%).

The lesion-type skin cancer presentation was the most common among our included patients. It is worth noting that
29% of the patients waited more than 36 months between the onset of symptoms and seeking a medical opinion, which
was longer than that reported by Han et al'’ (12 months) but shorter than that reported by Chang et al'® (42 months). The
prolonged delay observed in a subset of patients, with nearly one-third presenting more than 36 months after initial lesion
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appearance, may reflect multiple factors, including limited public awareness of early skin cancer signs, perceived
benignity of slowly growing lesions, and delays in accessing specialized dermatologic care. While these explanations
remain speculative due to the retrospective design, similar delays have been reported in regional and international studies
and highlight the importance of targeted public education and early detection initiatives, and the development of more
rapid and accurate diagnostic methods.

The face receives the greatest cumulative UV radiation throughout the day, making it the most common site for skin
cancer, particularly BCC."? This aligns with our findings, as 67% of the skin cancer cases were located on the head and
face areas. These results are consistent with other studies,”® emphasizing the importance of protective measures against
UV exposure. The higher proportion of male patients observed in this study may be partially explained by greater
occupational and recreational outdoor exposure, resulting in increased cumulative ultraviolet radiation.

Our findings showed that most patients (N =159, 64.8%) underwent surgical intervention, and a substantial proportion
achieved a good prognosis with no recurrence or progression (N=69, 75.8%). Surgical excision is considered the
cornerstone and first-line therapy for skin cancer, specifically BCC and SCC, and is associated with high success rates.?'

Excision was the most performed type of surgery (30.8%). Moreover, one study found that low recurrence rates (less
than 5%) were linked to surgical excision, whereas radiotherapy showed a higher recurrence rate of 7.3%.%*

Surgical excision was the predominant therapeutic modality in this cohort. Due to the retrospective nature of the study and
variability in operative documentation, detailed surgical techniques—such as the use of Mohs micrographic surgery or frozen
section margin assessment—were not uniformly recorded and could not be systematically analyzed. As such, treatment
outcomes were evaluated based on the overall use of surgical intervention rather than technique-specific approaches.

Additionally, SCC is well documented to have a significant metastatic or invasion rate of 3.7%,>* which aligns with
our study, as the lymphovascular invasion was significantly (P=0.001) more prevalent in SCC compared with other
types; however, due to the small number of cases, this may not be fully informative.

Although less prevalent, melanoma remains the deadliest form of skin cancer, accounting for 80% of skin cancer-
related mortality.”* However, other studies, such as that by Zhong et al, reported lower mortality rates of 4%.>> Watts
et al highlighted that routine skin examinations for melanomas were linked to considerably decreased mortality rates,
emphasizing the need for implementing screening programs for early skin cancer detection.*®

The observed differences in clinical behavior among BCC, SCC, and melanoma reflect well-established biological
distinctions. BCC is characterized by slow growth and a very low metastatic potential, whereas SCC demonstrates a higher
propensity for local invasion and metastasis, particularly in high-risk lesions. Malignant melanoma, although less prevalent, is
biologically aggressive and associated with the highest rates of distant metastasis and mortality. These intrinsic differences
help contextualize the patterns of lymphovascular invasion and clinical outcomes observed in the present cohort.

This study has several limitations. Its retrospective and single-center design limits generalizability, and missing data
restricted the assessment of some clinical and pathological variables. Additionally, the relatively small sample size
precluded robust subgroup analyses or the identification of independent predictors related to tumor subtype, anatomical
site, size, or biological behavior. Consequently, the findings should be interpreted as descriptive rather than predictive.
Future multicenter studies with larger cohorts are warranted to explore risk factors and prognostic determinants of skin
cancer subtypes in the local population. While the study was not designed to identify causal risk factors, it provides an
updated epidemiological overview of skin cancer patterns and clinical outcomes within a major Saudi tertiary care center,
forming a foundation for future analytical and multicenter investigations.

Conclusion

This study provides valuable information on the patterns and clinical outcomes of skin cancer. It found that the most
common type of skin cancer was NMSC (SCC and BCC), and that the condition was most prevalent in populations older
than 65 years. These findings contribute updated epidemiological evidence that may inform institutional planning, public
health awareness initiatives, and the design of future multicenter studies in similar populations. In agreement with
international practice, surgery remains the most effective therapeutic intervention. As some cases of skin cancer are
preventable, it is essential to raise public awareness regarding its epidemiology, preventive measures, and early
recognition to facilitate timely treatment and reduce morbidity and mortality rates.
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