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Abstract---Skin tumors are a global health problem caused by UV
exposure with ethnic and geographical distribution. This research
summarized Egyptian skin tumor features. A cross-sectional study
was conducted in the Al-Hussein Teaching Hospital, Al-Azhar
University, Cairo, Egypt. Patients’ data were collected from the
hospital-recorded registry from January 2010 to December 2020.
Results: The age group, 19-59y, showed the highest prevalence, 57%
(n=940), of skin tumors. The total number of skin tumor patients was
1649 (males 52.9% (n=872), females 47.1% (n=777). For benign skin
tumors, the male-to-female ratio was 1: 0.96, and for malignant skin
tumors, the male-to-female ratio was 1: 1.47. The frequency of skin
tumors at the sun-exposed site (out of the total n= 1770) was 39.4%
(n= 697) and the face showed the highest frequency 25.8% (n=457).
The frequency of skin tumors at the non-sun-exposed sites was 60.6%
(n=1073) of the total skin tumor number. Basal cell carcinoma (BCC)
showed a frequency of 90.1% of cases affecting sun-exposed sites.
Therefore, skin tumors have unique characteristics in Egypt, with
malignant skin tumors being rare showing more predilection in males.
Further studies are needed to emphasize the national characteristics
of skin tumors in Egypt.

Keywords---skin tumor, basal cell carcinoma, melanoma, ultraviolet.

1. Introduction

The skin is prone to developing a broad range of tumors, some of which are
benign and others of which are malignant. These might arise from the
epidermis, the dermis, the subcutaneous tissue, or the appendages (Bhatt et
al., 2017). Epidermal-derived malignant skin tumors are categorized into
malignant melanoma and nonmelanoma skin cancer (Higgins et al., 2018). The
frequency and incidence of malignant skin tumors differ according to the
epidemiological characteristics of the individuals. In Caucasians, the incidence
rate of cutaneous melanoma and keratinocyte cancer comprises 40% of all
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malignancies (Hubner et al., 2018; Schadendorf et al., 2015). Overexposure to
ultraviolet radiation (UV), generated naturally by the sun (Liu et al., 2021) and
artificially by sunbeds and other tanning equipment (Reichrath et al., 2020) is a
recognized risk factor for developing melanoma (Burgard & Reichrath, 2020a).
However, exposure to ultraviolet (UV) radiation is the main reason for the high
percentage of skin cancer among Caucasians (Leiter et al., 2020). There is a rise
in the incidence rates of cutaneous melanoma from 2-4 /100,000 person-year to
10-15 per 100,000 person-year in the US and Europe, with high incidence
rates in Australia and New Zealand, from 40 to 60 per 100,000 person-year
(Bolick & Geller, 2021; Garbe & Leiter, 2009). However, the mortality rate rises
less aggressively (Rubin, 2020). In 2020, the age-standard rate (ASR) of new
melanoma cases was estimated to be 3.4 per 100,000 persons and the ASR of
death from melanoma worldwide was 0.56 per 100, 000 person (Arnold et al.,
2022). In addition, melanoma was classified as the fifth most prevalent form of
cancer in the 27 Member States of the European Union (EU), and it was
regarded as one of the 15 most common causes of death due to cancer in EU-
27 (Koczkodaj et al., 2023). The most recent update from the American Cancer
Society projections state that, nearly 98,000 new cases of melanoma will be
diagnosed by 2023 (Lembo et al., 2022). Conversely, it was observed that
keratinocyte cancer follows the same trend as cutaneous melanoma (Leiter et
al., 2020). The incidence of keratinocyte cancer is higher than that of melanoma
with an extremely low mortality rate (Rogers et al., 2015). On the contrary, the
rates are markedly low in individuals with dark skin. In the United States (US),
the incidence of epidermal skin malignancy is around 2% among African
Americans (Higgins et al., 2018).

On the other hand, nonmelanoma skin cancer affects mostly Whites (96.3%),
especially males, and to less extent Hispanics (2.9%) and Asians (0,8%) with
female predominance (Loh et al., 2016). However, the rate of mortality and
morbidity are unexpectedly elevated in individuals with dark skin (Higgins et
al., 2018). Squamous cell carcinoma (SCC), basal cell carcinoma (BCC), and
Merkel cell carcinoma are the most common nonmelanoma skin malignancies
(Roland & Memon, 2023). BCC is the most common cutaneous malignancy in
Caucasians, Asians, and Hispanics, and ranked second among African
American skin malignancies. SCC is the second most common in Caucasians,
Hispanics, and Asians (Higgins et al., 2018). The incidence of BCC in cases per
100,000 person-year was reported to be 360 while that of SCC was 207.5 in
men with a trend to a disproportionate rise in women (Leiter et al., 2020). The
risk factors for the development of SCC are immune suppression, continuous
exposure to UV, skin scarring, and chronic inflammatory diseases (Tablel)
(Gupta et al., 2016). Another contributing risk factor is UV exposure, which
triggers the process of carcinogenesis by causing DNA damage, resulting in the
formation of mutations, and simultaneously compromising the host immune
system's capacity to detect and eliminate malignant cells (Gruber & Zito, 2023).
On the other hand, BCC develops as a result of exposure to UV-B radiation in
Caucasians (Teng et al., 2021). Although benign skin tumors are comparatively
uncommon worldwide, their prevalence has been steadily growing over the past
several decades (Sinikumpu et al., 2014; Tukenmez Demirci et al., 2015). The
epidermis, adnexal tissues, and dermis contribute to the development of skin
tumors, making accurate categorization challenging (Shrivastava et al., 2019).
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Benign skin tumors include melanocytic naevus (Macneal & Patel, 2023)
seborrheic keratosis (Myroshnychenko et al., 2022) cherry angioma (Nazer et al.,
2020) dermatofibroma (Myers & Fillman, 2023) and lipomas. Acrochordon was
concluded to be the most common benign keratinocyte tumor, followed by
appendageal and melanocytic tumors (Thapa et al., 2021).

Evidence-based data should be the foundation for effective health policies,
treatments, and artificial skin reconstruction (Lembo et al., 2020), in specific
groups. Given that the incidence of benign and malignant skin tumors varies
geographically, it is critical to determine the prevalence of both benign and
malignant skin cancers in Egypt. In addition, the demographic distribution of
both benign and malignant skin tumors in Egypt would assist the authorities
in charge of Egypt's healthcare in planning measures to limit the occurrence of
the disease and directing their efforts toward proper therapy. As a result, this
research was carried out to provide insight into the prevalence of skin tumors,
as well as the demographic features of the patients in one of the large centers
in Egypt. Many people from other Egyptian governorates visit Cairo to have
treatment for a skin tumor. Therefore, a significant portion of the Egyptian
population affected by skin tumors might be represented by our facility.
Consequently, the results of this study would contribute to the effort exerted to
demonstrate the prevalence of skin tumors in Egypt. Additionally, the findings
of this study may serve as a guide for public health programs aimed at lowering
skin tumor morbidity and mortality in Egypt.

Tablel: Prevalence and Characteristics of Benign and Malignant Skin Tumors

Skin Tumor | Mortality Demographic Risk Factors Ref.
Rate (per Distribution
100,000
person-year)
Melanoma High Higher in UV exposure (Burgard
Caucasians (natural and &
artificial), Reichrath,
geographic 2020b)
variation
Keratinocyte | Low Higher in UV exposure, (Li et al.,
Cancer Caucasians immune 2022)
suppression,
chronic
inflammation
Squamous High Predominantly in UV exposure, (Urban et
Cell Cauca-sians, immune al., 2021)
Carcinoma Hispanics, and suppression,
(SCC) Asians chronic
inflammation,
skin scarring
Basal Cell Low Predominantly in UV exposure (Dika et
Carci-noma (compared Cauca-sians, Asians, | (particularly al., 2020)
(BCQC) to SCQC) and His-panics UV-B radiation)
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Skin Tumor | Mortality Demographic Risk Factors Ref.
Rate (per Distribution
100,000
person-year)

Benign Skin | N/A N/A N/A

Tumors

2. Materials and Methods

2.1.Study design and setting

A cross-sectional study was conducted in the Al-Hussein Teaching Hospital which
is affiliated with the Faculty of Medicine, Al-Azhar University, Cairo, Egypt. The
data of the patients were collected from the hospital-recorded registry from
January 2010 to December 2020, over four months.

2.2.Study population

Patients with skin tumors, either benign or malignant, and no other identified
forms of cancer were included in the data collection. A benign skin tumor was
presented as a macule, papule, nodule, keratotic, cystic, or subepidermal lesion.
Bening skin tumor can be multiple, stable, and grow slowly, uniform in surface,
color, and structure. Most of the lesions are symmetrical in shape, with no
bleeding or ulceration and if so, it may be due to recent trauma, and no tendency
for metastasis. Malignant skin tumor was presented as plaque, nodule, or ulcer.
Malignant skin tumor are usually solitary, grow rapidly, ulcerate and bleed, and
tend to metastasize (Higgins et al., 2018; Khandpur & Ramam, 2012).

The diagnosis of a skin tumor had to have been validated by a skin biopsy, which
ought to have been diagnosed by a trained dermatopathologist and ought to have
been connected to the clinical examination. Excisional biopsy, shave biopsy, and
punch biopsy were the three types of biopsies that were performed to diagnose a
skin tumor. The method of skin biopsy that was performed was determined by the
type, location, and extent of the lesion. Only the data that were documented by an
expert dermatologist were considered valid. For reasons of confidentiality, the
patient's name has been masked and anonymized. As a direct result, a total of
1649 instances were determined to be appropriate for the research.

In addition, recorded data from the clinical examination of the patients were

included:

a. General examination: vital signs (pulse, blood pressure, respiratory rate, and
temperature), consciousness status, head and neck examination, chest
examination, and abdominal examination results.

b. Local Examination of the skin lesion and draining lymph nodes.

We also considered collecting family history of the same skin pathology including
the history of specific habits such as smoking, history of other conditions such as
hyper-tension, pharmacological history, and surgical history.

2.3 Data Selection and Processing
All the registered patients were included in the study. The patients were
categorized as follows
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Age

Sex.

Patient residence per governorate.

Tumor pathological type

Type behavior: benign or malignant.

Site of the tumor, which is classified into:

a. Sun-exposed sites which are the scalp, face, ear, and neck.

b. Non-sun exposed sites are the oral cavity, tongue, chest, breast, abdomen,
back, axilla, upper limbs, lower limbs, genitalia, groin, and perineum.

AR

2.4.0Outcomes

The frequencies and patterns of benign and malignant skin tumors (pathology)
concerning: age, sex, geographical distribution, sun exposure as well as the hange
in the frequency of malignant tumor over time (Trend). The association between
the occurrence of malignant skin tumor and risk factors including age, sex, and
site. The comparison between skin tumor in the sun-exposed sites and non-
exposed sites.

2.5.Administrative and ethical design

Official permission was obtained from Al-Azhar University Hospitals and the head
of the Dermatology, Andrology, and Venereology department to collect data from
the department archive. The Institutional Review Board (IRB) of the Faculty of
Medicine, Al-Azhar University gave its approval. Informed consent was obtained
for two distinct aspects of this study. For the retrospective record-dependent,
registry-based study, informed consent was not required as per ethical guidelines
due to its retrospective nature. However, for the publication of images, prior
informed consent was obtained from participating patients. Patients were
provided with comprehensive details regarding the study's objectives, the
utilization of their images, as well as the potential risks and benefits involved.
They were assured of the confidentiality of their identities, and their consent was
entirely voluntary. The consent procedure was conducted in accordance with
ethical guidelines and legal requirements. Verbal consent was obtained from all
patients, and original signed consent forms are securely retained at our
institution.

2.6 Statistical analysis plan

Quantitative parametric data were presented as mean and standard deviation
(SD) and qualitative variables were presented as frequency and percentage (%).
Independent T-test, chi-square, and Fisher’s exact test were done to study the
association of characteristics between patients with benign and malignant
tumors. Mann-Kendall trend test (using R software, package “trend”) was done to
study the presence of a trend in the proportion of malignant cases over time.
Logistic regression was performed to assess the association between factors and
malignant results. IBM SPSS 28 for Windows software was used for the analysis,
and a P-value < 0.05 is considered statistically significant.
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3. Results
3.1 Descriptive and inferential statistics

Table 2: Characteristics of studied patients (N=1649)

Mean SD
| Age 37.28 21.22
N %

Sex
Female 777 47.1
Male 872 52.9
Type of Tumor
Benign 1039 63.0
Malignant 610 37.0
Tumor location
Face 315 19.1
Lower limb 274 16.6
Upper limb 242 14.7
Back 183 11.1
Scalp 159 9.6
Abdomen 142 8.6
Nose 98 5.9
Groin 75 4.5
Chest 70 4.2
Neck 47 2.9
Genitalia 44 2.7
Lip 44 2.7
Ear 34 2.1
Tongue 22 1.3
Axilla 10 0.6
Perineum 6 0.4
Breast 3 0.2
Oral cavity 2 0.1

Table 2 presents the characteristics of 1,649 patients enrolled in the study. The
patients had a mean age of 37.28 years, 47.1% of patients were female and 52.9%
were male. The majority of patients had benign tumors (63.0%), while 37.0% had
malignant tumors (Figure 1). Regarding tumor location, the most common sites
are the face (19.1%), followed by the lower limb (16.6%), upper limb (14.7%), and
back (11.1%). While the least common sites are the oral cavity (0.1%), breast
(0.2%), premium (0.4%), and axilla (0.6%) (Figure 2).
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Table 3: Comparison of characteristics between patients with benign and
malignant tumors

Benign Malignant P-value
Mean SD Mean SD
Age 30.43 19.06 48.94 19.59 <0.001
N % N %

Sex <0.001
Female 530 51.0% 247 40.5%
Male 509 49.0% 363 59.5%
Tumor location
Oral cavity 2 0.2% 0 0.0% 0.534
Tongue 17 1.6% 5 0.8% 0.163
Chest 49 4.7% 21 3.4% 0.216
Breast 0 0.0% 3 0.5% 0.050
Abdomen 75 7.2% 67 11.0% 0.009
Back 91 8.8% 92 15.1% <0.001
Axilla 5 0.5% 5 0.8% 0.513
Upper limb 167 16.1% 75 12.3% 0.036
Lower limb 157 15.1% 117 19.2% 0.032
Genitalia 13 1.3% 31 5.1% <0.001
Groin 72 6.9% 3 0.5% <0.001
Perineum 6 0.6% 0 0.0% 0.091
Scalp 100 9.6% 59 9.7% 0.975
Face 194 18.7% 121 19.8% 0.464
Nose 59 5.7% 39 6.4% 0.553
Ear 25 2.4% 9 1.5% 0.199
Lip 17 1.6% 27 4.4% 0.001
Neck 32 3.1% 15 2.5% 0.464

Independent T-test, chi-square, and Fisher’s Exact test were done to study the
association of characteristics between patients with benign and malignant
tumors. The mean age of patients with malignant tumors (48.9 years) was
significantly higher than that of patients with benign tumors (30.4 years,
P<0.001) (Table 2, Figure 3). The distribution of sex differed significantly between
patients with benign and malignant tumors (P<0.001), with a higher percentage of
males in the malignant tumor group (59.5%) compared to the benign tumor group
(49.0%) (Table 3, Figure 4).

Regarding tumor location, significant differences were observed for the percentage
of patients with tumors in the breast (0.0% in benign tumors vs. 0.5% in
malignant tumors, P=0.050), abdomen (7.2% in benign tumors vs. 11.0% in
malignant tumors, P=0.009), back (8.8% in benign tumors vs. 15.1% in malignant
tumors, P<0.001), upper limb (16.1% in benign tumors vs. 12.3% in malignant
tumors, P=0.036), lower limb (15.1% in benign tumors vs. 19.2% in malignant
tumors, P=0.032), genitalia (1.3% in benign tumors vs. 5.1% in malignant tumors,
P<0.001), groin (6.9% in benign tumors vs. 0.5% in malignant tumors, P<0.001),
and lips (1.6% in benign tumors vs. 4.4% in malignant tumors, P=0.001) (Table 3,
Figure 5).
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Figure 5: Tumor location of the studied patients in both groups

Table 4: The percentage of malignant cases per year in patients with skin

tumor
Year Benign Tumor Malignant Tumor Total P-value*
N % N %
2010 37 64.9% 20 35.1% 57 0.640
2011 47 56.0% 37 44.0% 84
2012 09 58.0% 50 42.0% 119
2013 73 67.6% 35 32.4% 108
2014 89 63.6% 51 36.4% 140
2015 77 72.0% 30 28.0% 107
2016 99 66.4% 50 33.6% 149
2017 143 63.3% 83 36.7% 226
2018 159 64.6% 87 35.4% 246
2019 156 63.4% 90 36.6% 246
2020 90 53.9% 77 46.1% 167
Total 1039 63.0% 610 37.0% 1649

* For the Mann-Kendall trend test

The Mann-Kendall trend test was done to study the presence of a trend in the
percentage of malignant cases per year. There was no statistically significant
trend, P=0.640 (Table 4).
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Figure 6: Percentage of malignant cases per year

Based on the data provided, the percentage of malignancy among all tumors
diagnosed in the years 2010 to 2020 ranged from 28.0% in 2015 to 46.1% in
2020. There were fluctuations in the percentage of malignancy over the years,
with the highest percentage observed in 2020 (46.1%) and the lowest in 2015
(28.0%). The percentage of malignancy in the other years ranged from 32.4% in
2013 to 44.0% in 2011 (Figure 6).
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Figure 7: Percentage of malignant cases per governorate

The figure shows the percentage of patients with malignant tumors by
governorate in Egypt. The data ranges from 0.0% in Port Said to 100.0% in
Damietta. The governorates with the highest percentages of patients with
malignant tumors were Kafr El-Sheikh (71.4%), Asyut (66.7%), and Red
Sea (66.7%), while the governorates with the lowest percentages were Fayyoum
(29.7%), Minya (29.2%), and Suez (25.00%) (Figure 7).
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Table 5: Multiple logistic regression for the factors associated with having
malignant results

OR P-value 95% C.I. for OR
Lower Upper
Age (in years) 1.06 <0.001 1.05 1.06
Sex (male) 1.25 0.069 0.98 1.58
Tongue 0.67 0.482 0.21 2.07
Abdomen 2.34 <0.001 1.55 3.52
Back 4.43 <0.001 3.00 6.53
Upper Limb 1.12 0.524 0.79 1.60
Lower Limb 2.16 <0.001 1.57 2.99
Genitalia 6.17 <0.001 2.94 12.94
Groin 0.06 <0.001 0.02 0.18
Ear 0.67 0.379 0.28 1.62
Lip 2.26 0.023 1.12 4.55

Reference categories are “female” for the sex, and “No” for other variables. Age is a
continuous variable and having a malignant result is the outcome of interest. OR:
Odds ratio, CI: Confidence interval, Statistical significance at P<0.05. Multiple
logistic regression was performed to assess the association between factors and
malignant results. Age was associated with having malignant results as each unit
increase in age resulted in increasing the odds of malignant results (OR=1.06;
95%CI: 1.05 to 1.06; P< 0.001).

Regarding tumor location, patients who had abdomen tumor had significantly
higher odds of having malignant results compared to those who did not have
abdomen tumor (OR=2.34; 95%CI: 1.55 to 3.52; P< 0.001), patients who had
tumor in back had significantly higher odds of having malignant results compared
to those who did not have tumor in back (OR=4.43; 95%CI: 3.00 to 6.53; P<
0.001), patients who had tumor in lower limb had significantly higher odds of
having malignant results compared to those who did not have tumor in lower limb
(OR=2.16; 95%CI: 1.57 to 2.99; P< 0.001), patients who had tumor in genitalia
had significantly higher odds of having malignant results compared to those who
did not have tumor in genitalia (OR=6.17; 95%CI: 2.94 to 12.94; P< 0.001),
patients who had tumor in groin had significantly lower odds of having malignant
results compared to those who did not have tumor in groin (OR=0.06; 95%CI:
0.02 to 0.18; P< 0.001), and patients who had tumor in the lip had significantly
higher odds of having malignant results compared to those who did not have
tumor in genitalia (OR=2.26; 95%CI: 1.12 to 4.55; P=0.023) (Table 5).
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Table 6: Number and percentage of benign and malignant cases for each affected
site (sun-exposed sites)

Sun Exposed Total No. of % of No. of % of
. No. of Benign Benign Malignant Malignant
Sites
Cases Cases Cases Cases Cases
Scalp 159 100 62.9% 59 37.1%
Face 315 194 61.6% 121 38.4%
Nose 98 59 60.2% 39 39.8%
Lip 44 17 38.6% 27 61.4%
Ear 34 25 73.5% 9 26.5%
Neck 47 32 68.1% 15 31.9%
Total No. of
Sun exposed 697 427 61.3% 270 38.7%
Cases

For each sun-exposed site, the total number of tumor cases and the proportion of
those that are benign (n= 427, 61.3%) were higher than that of malignant skin
tumor (n=270, 38.7%). Ear is a sun-exposed site with the highest frequency of
benign tumors (73.5%) and the lip showed the highest frequency in the
occurrence of malignant tumors (61.4% (Table 6).

Table 7: Number and percentage of benign and malignant cases for each affected
site (non-sun ex-posed sites)

Non-Sun Total No. of % of No. of % of
o No. of Benign Benign Malignant Malignant
Exposed Sites
Cases Cases Cases Cases Cases
Oral Cavity 2 2 100% 0 0%
Tongue 22 17 77.3% 5 22.7%
Chest 70 49 70% 21 30%
Breast 3 0 0% 3 100%
Abdomen 142 75 52.8% 67 47.2%
Back 183 91 49.7% 92 50.3%
Axilla 10 5 50% 5 50%
Upper Limbs 242 167 69% 75 31%
Lower Limbs 274 157 57.3% 117 42.7%
Genitalia 44 13 29.5% 31 70.5%
Groin 75 72 96% 3 4%
Perineum 6 6 100% 0 0%
Total No. of
Non-Sun 1073 654 61% 419 39%
Exposed Cases

= For each sun-exposed site, the total number of tumor cases and the proportion
of those that are be-nign (n= 654, 61.00%) were higher than that of malignant
skin tumor (n=419, 39.00%). Perineum is a non-exposed site with the highest




781
frequency of benign tumors (100%) and the breast showed the highest frequency

in the occurrence of malignant tumors (100%) (Table 7).

Table 8: The relationship between malignant and benign tumor corresponding to
sun exposure sites

TUMOR SUN- NON- OR CHI- 95% P-

TYPE EXPOSED EXPOSED SQUARE CONFIDECE VALUE
X2 INTERVAL

MALIGNANT 270 (38.7) 419 (39%) 0.987 0.017 0.81-1.2 0.89

(N.%)

BENIGN 427 (61.3) 654 (61%)

(N.%)

TOTAL (N) | 697 1073

4. Discussion

Skin tumors result from the proliferation of skin components, ranging from
benign lesions to premalignant and aggressive tumors. Most skin tumors are
benign, appearing as smooth papules, nodules, or keratotic/cystic lesions with
slow growth. The presence of multiple lesions typically indicates a benign
condition. Malignant tumors are often solitary, irregular, rapidly growing plaques
or nodules that may ulcerate. While some arise de novo, others originate from
pre-existing benign tumors. Metastasis is a possibility for some tumors
(Khandpur & Ramam, 2012). Fair-skinned persons (types I, II, and III) are more
susceptible to skin tumors (Narayanan et al., 2010) as well as the elderly
compared to the young and children (Burgard & Reichrath, 2020a). The risk
factors for the development of skin tumor are chronic skin conditions, impaired
immunity, the existence of specific genes, a family history of skin cancer,
chemical or ionizing radiation exposure, and smoking (Hussein, 2005). Recently,
the WHO and the International Labor Organization (ILO) have paid attention to
exposure to ultraviolet rays (UVR) as a determinant environmental risk factor for
melanoma and SCC (Paulo et al., 2019). The incidence of malignant skin tumor,
namely melanoma and SCC, as well as mortality rates has been reported in
different European countries as well as Australia, Canada, Norway, and the
United Kingdom (Sorahan, 2007; Stenehjem et al., 2021) upon occupational
exposure to UVR (Teng et al., 2021). Melanin protects against UVR-induced skin
damage and cancer (Brenner & Hearing, 2008). Two types of melanin have been
recognized, eumelanin and pheomelanin (Thawabteh et al., 2023). Radio- and
photo-protective eumelanin contains antioxidant and sunscreen effects. In
contrast, pheomelanin, which is less photostable, has long been implicated in
mutagenesis following exposure to short-wavelength UVR (Slominski et al.,
20223a).

However, UVR-exposed dark-skinned have a lower melanoma rate than Whites in
the same area. Melanoma types and distribution vary between groups. The
superficial spreading sub-types afflict male trunks and female lower limbs and
hips in White people. Dark-skinned people can get acral lentiginous melanoma,
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mainly in the hips and lower limbs (Basurto-Lozada et al., 2021). Whites have 20
times more melanoma than Blacks (Gupta et al., 2016). Epidermal melanin may
prevent skin cancers.

The context of the study

Studying the frequency of skin tumors in Egypt is of utmost importance for
policy-making and management planning. Therefore, the current study aimed to
explore the frequencies of skin tumor in the Egyptian population. It was found
that age is a risk factor for developing malignant skin tumors, as skin malignancy
frequency tends to be higher in old age patients, while benign skin tumors were
more frequent in younger-aged patients. Although males are more prone to have
malignant skin tumors than females, sex was not found to be a risk factor based
on the logistic regression. The results had insights into the variation in the
incidence of malignant tumors across governorates in Egypt, which may be
attributed to differences in environmental, genetic, and lifestyle factors. These
findings may have important implications for cancer prevention, screening,
and treatment strategies in different regions of Egypt.

Face, lower limb, and upper limb were found to be the most common sites for
skin tumors, either benign or malignant. However, the breast, abdomen, and back
had significantly the highest frequency of malignancy compared to benign skin
tumor. Certain sites were found to be more likely to have malignant than benign
skin tumor including the abdomen, back, and lower limb. On the other hand, the
groin was more likely to have a benign tumor.

The findings of this study suggested that the percentage of malignancy among all
tumors diagnosed in the population may have changed over time, which may have
important implications for cancer prevention, screening, and treatment strategies.
However, further research is needed to confirm these observations and explore
their potential causes and consequences. Concerning sun exposure, the
frequency of benign was higher than malignant skin tumor in both sun-exposed
and non-exposed sites. There was no significant difference between sun-exposed
and non-exposed sites.

Agreement and disagreement with the literature

Several studies have been conducted in Egypt to assess the disease burden,
prevention strategies, and healthcare requirements. Evidence from the literature
showed that malignant skin tumor is common between the age of 20-59 years
(Katalinic et al., 2003) with a high frequency above the age of 50 years (Hussein,
2005; Katalinic et al., 2003). In a study conducted in Saudi Arabia, 95% of the
recorded patients between 2003 and 2016 had been diagnosed with either BCC or
SCC with a mean age of 59 years. However, nearly a quarter of the recorded
patients were younger than 50 years of age (AlSalman et al., 2018). This study
indicated, in line with previous research, that the majority of cases of skin cancer
occur in people who are in the middle of their age range. Most of the enrolled
patients were below 50.
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Although it was reported that there was no sex difference regarding benign and
malignant skin tumors (El-Khalawany et al., 2023), a multicenter study showed
that the onset of benign skin tumors appears earlier in females with slight male
predominance (Slominski et al., 2022b). However, the findings of this study
emphasized the malignant skin tumor predominance in males and benign skin
tumor predominance in females with a ratio of 1:1.5 and 1:1 respectively. The
explanation of this apparent contradiction is reasoned by the study design.
Contrary to (El-Khalawany et al., 2023) who focused on benign skin tumor, this
study explored the frequency of both types of skin tumors -being and malignant.
Our study concurred with the literature that BCC is the most common malignant
skin tumor, however, the findings of our study showed the highest percentage of
BCC (90%) compared with the other studies (71-80%) (Hussein, 2005; Katalinic et
al., 2003).

Malignant melanoma was reported to be of high incidence in Europe with more
predilection to women (El-Khalawany et al., 2023). Contrary to the European
features of skin tumor, malignant skin tumor was reported to be rare in Egypt,
and malignant melanoma constitutes 5% of malignant skin tumors (Hussein,
2005). According to the results of our research, Mycosis fungoides is the most
prevalent malignancy, and basal cell carcinoma (BCC) has the greatest prevalence
in sun-exposed areas among our recorded participants. Therefore, the
characteristics of a skin tumor in Egypt are significantly distinct from the
characteristics of a skin tumor in Europe.

Strengths and limitations

The examination of both benign and malignant skin malignancies in patients
attending a university hospital in Cairo, with a particular focus on sun exposure-
related skin tumor, is the primary contribution of this study, and its greatest
strength. Exposure to the sun is not correlated with malignancy tumor of the
skin. Rather, it is the site that can be considered a risk factor for developing
malignant skin tumor.

Additionally, there is an increasing trend in the diagnosis of skin tumor and
referral from some governorates. This reflects the interest of the healthcare
authorities in leveling up the quality of diagnosis of skin tumor and augmentation
of the referral system to tertiary hospitals for proper management. The main
limitation of this study is that data was collected from only one database
belonging to Al-Azher University. Consequently, the findings may be subject to
challenge by data quality, availability, and relevance. Moreover, epidemiology
study has inherited limitations in terms of confounding factors, heterogeneity,
and changes over time and space.

Recommendations

Based on the results of this study, primary prevention initiatives should be
implemented to raise awareness of the most prevalent skin lesions, such as
BCCs. In the Egyptian population, basal cell carcinoma is the malignant skin
tumor that occurs most often. Moreover, there is a need of applying sunscreen to
lessen the influence of ultraviolet light on the skin, specifically targeting those
over the age of 40. In addition, as the incidence of malignant skin tumors in the
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Egyptian population is subject to annual rises, more detailed investigations on
skin tumor should be conducted. Finally, healthcare facilities and referral
systems should be boosted for early detection of malignant skin tumor in the
governorates that lack referral to tertiary hospitals. In addition, Multicenter
research should be conducted. They contribute to the credibility of our study's
findings, and as a consequence, decisions will be founded on reliable and
analyzed facts.

5. Conclusion

Egypt has a much lower incidence of skin tumors when compared to European
countries. Malignant skin tumors are very uncommon, and their distribution
between men and women is almost identical. Aging and special sites are
considered the risk factors for malignant skin tumor. Moreover, sun exposure is
not considered a risk factor for malignant skin tumor. In the context of medical
practice, a thorough examination of the skin is a significant and necessary
component of the overall medical examination. Even though the findings of the
research characterized skin tumors in Egypt, a nationwide study is required to
produce a trustworthy database for the formulation of evidence-based
recommendations and the making of decisions about healthcare policy.

6. Conflicts of Interest
The authors declare that no conflict of interest.

References

AlSalman, S. A., Alkaff, T. M., Alzaid, T., & Binamer, Y. (2018). Nonmelanoma
skin cancer in Saudi Arabia: Single center experience. Annals of Saudi
Medicine, 38(1), 42-45. https://doi.org/10.5144/0256-4947.2018.21.01.1515

Arnold, M., Singh, D., Laversanne, M., Vignat, J., Vaccarella, S., Meheus, F.,
Cust, A. E., de Vries, E., Whiteman, D. C., & Bray, F. (2022). Global Burden of
Cutaneous Melanoma in 2020 and Projections to 2040. JAMA Dermatology,
158(5), 495-503. https://doi.org/10.1001/jamadermatol.2022.0160

Basurto-Lozada, P., Molina-Aguilar, C., Castaneda-Garcia, C., Vazquez-Cruz, M.
E., Garcia-Salinas, O. 1., Alvarez-Cano, A., Martinez-Said, H., Roldan-Marin, R.,
Adams, D. J., Possik, P. A., & Robles-Espinoza, C. D. (2021). Acral lentiginous
melanoma: Basic facts, biological characteristics and research perspectives of
an understudied disease. Pigment Cell & Melanoma Research, 34(1), 59-71.
https://doi.org/10.1111/pcmr.12885

Bhatt, K., Tambe, S., Jerajani, H., & Dhurat, R. (2017). Utility of high-frequency
ultrasonography in the diagnosis of benign and malignant skin tumors. Indian
Journal of Dermatology, Venereology, and Leprology, 83(2), 162.
https://doi.org/10.4103/0378-6323.191136

Bolick, N. L., & Geller, A. C. (2021). Epidemiology of Melanoma.
Hematology,/ Oncology Clinics of North  America, 35(1), S7-72.
https://doi.org/10.1016/j.hoc.2020.08.011

Brenner, M., & Hearing, V. J. (2008). The Protective Role of Melanin Against UV
Damage in Human Skin. Photochemistry and Photobiology, 84(3), 539-549.
https://doi.org/10.1111/j.1751-1097.2007.00226.x



785

Burgard, B., & Reichrath, J. (2020a). Solarium Use and Risk for Malignant
Melanoma: Many Open Questions, Not the Time to Close the Debate. Advances
in Experimental Medicine and Biology, 1268, 155-170.
https://doi.org/10.1007 /978-3-030-46227-7_8

Burgard, B., & Reichrath, J. (2020b). Solarium Use and Risk for Malignant
Melanoma: Many Open Questions, Not the Time to Close the Debate. Advances
in Experimental Medicine and Biology, 1268, 155-170.
https://doi.org/10.1007 /978-3-030-46227-7_8

Dika, E., Scarfi, F., Ferracin, M., Broseghini, E., Marcelli, E., Bortolani, B.,
Campione, E., Riefolo, M., Ricci, C., & Lambertini, M. (2020). Basal Cell
Carcinoma: A Comprehensive Review. International Journal of Molecular
Sciences, 21(15), 5572. https://doi.org/10.3390/ijms21155572

El-Khalawany, M., Hassab-El-Naby, H. M. M., Mousa, A. M., Sameh, A., Rageh,
M. A., Genedy, R. M., Hosny, A. M., Aboelmagd, M. A., & Aboeldahab, S.
(2023). Epidemiological and clinicopathological analysis of basal cell carcinoma
in Egyptian population: A 5-year retrospective multicenter study. Journal of
Cancer Research and Clinical Oncology, 149(7), 3121-3129.
https://doi.org/10.1007 /s00432-022-04207-7

Garbe, C., & Leiter, U. (2009). Melanoma epidemiology and trends. Clinics in
Dermatology, 27(1), 3-9. https://doi.org/10.1016/j.clindermatol.2008.09.001

Gruber, P., & Zito, P. M. (2023). Skin Cancer. In StatPearls. StatPearls Publishing.
http:/ /www.ncbi.nlm.nih.gov/books/NBK441949/

Gupta, A. K., Bharadwaj, M., & Mehrotra, R. (2016). Skin Cancer Concerns in
People of Color: Risk Factors and Prevention. Asian Pacific Journal of Cancer
Prevention : APJCP, 17(12), 5257-5264.
https://doi.org/10.22034 /APJCP.2016.17.12.5257

Higgins, S., Nazemi, A., Chow, M., & Wysong, A. (2018). Review of Nonmelanoma
Skin Cancer in African Americans, Hispanics, and Asians. DERMATOLOGIC
SURGERY, 44(7), 903-910. https://doi.org/10.1097/DSS.0000000000001547

Hubner, J., Eisemann, N., Brunssen, A., & Katalinic, A. (2018). Skin cancer
screening in Germany: Review after ten years. BUNDESGESUNDHEITSBLATT-
GESUNDHEITSFORSCHUNG-GESUNDHEITSSCHUTZ, 61(12), 1536-1543.
https://doi.org/10.1007/s00103-018-2836-6

Hussein, M. R. (2005). Skin cancer in Egypt: A word in your ear. Cancer Biology &
Therapy, 4(5), 593-595. https://doi.org/10.4161/cbt.4.5.1730

Katalinic, A., Kunze, U., & Schafer, T. (2003). Epidemiology of cutaneous
melanoma and non-melanoma skin cancer in Schleswig-Holstein, Germany:
Incidence, clinical subtypes, tumour stages and localization (epidemiology of
skin cancer). British Journal of Dermatology, 149(6), 1200-1206.
https://doi.org/10.1111/j.1365-2133.2003.05554.x

Khandpur, S., & Ramam, M. (2012). Skin tumours. Journal of Cutaneous and
Aesthetic Surgery, 5(3), 159. https://doi.org/10.4103/0974-2077.101368

Koczkodaj, P., Sulkowska, U., Didkowska, J., Rutkowski, P., & Manczuk, M.
(2023). Melanoma Mortality Trends in 28 European Countries: A Retrospective
Analysis for the Years 1960-2020. Cancers, 15(5), 1514.
https://doi.org/10.3390/cancers15051514

Leiter, U., Keim, U., & Garbe, C. (2020). Epidemiology of Skin Cancer: Update
2019. In J. Reichrath (Ed.), Sunlight, Vitamin D and Skin Cancer (Vol. 1268, pp.
123-139). Springer International Publishing. https://doi.org/10.1007/978-3-
030-46227-7_6



786

Lembo, F., Cecchino, L. R., Parisi, D., & Portincasa, A. (2020). Utility of a New
Artificial Dermis as a Successful Tool in Face and Scalp Reconstruction for
Skin Cancer: Analysis of the Efficacy, Safety, and Aesthetic Outcomes.
Dermatology Research and Practice, 2020, 4874035.
https://doi.org/10.1155/2020/4874035

Lembo, F., Cecchino, L. R., Parisi, D., & Portincasa, A. (2022). Nonmelanoma Skin
Cancer in COVID-19 Era: The Foggia Experience. Journal of Cutaneous and
Aesthetic Surgery, 15(4), 436-438.
https://doi.org/10.4103/JCAS.JCAS_84_21

Li, Z., Fang, Y., Chen, H., Zhang, T., Yin, X., Man, J., Yang, X., & Lu, M. (2022).
Spatiotemporal trends of the global burden of melanoma in 204 countries and
territories from 1990 to 2019: Results from the 2019 global burden of disease
study. Neoplasia, 24(1), 12-21. https://doi.org/10.1016/j.ne0.2021.11.013

Liu, F., Grimsrud, T. K., Veiersd, M. B., Robsahm, T. E., Ghiasvand, R.,
Babigumira, R., Shala, N. K., & Stenehjem, J. S. (2021). Ultraviolet radiation
and risk of cutaneous melanoma and squamous cell carcinoma in males and
females in the Norwegian Offshore Petroleum Workers cohort. American
Journal of Industrial Medicine, 64(6), 496-510.
https://doi.org/10.1002/ajim.23240

Loh, T. Y., Ortiz, A., Goldenberg, A., & Brian Jiang, S. I. (2016). Prevalence and
Clinical Characteristics of Nonmelanoma Skin Cancers Among Hispanic and
Asian Patients Compared With White Patients in the United States: A 5-Year,
Single-Institution Retrospective Review. Dermatologic Surgery, 42(5), 639—-645.
https://doi.org/10.1097/DSS.0000000000000694

Macneal, P., & Patel, B. C. (2023). Congenital Melanocytic Nevi. In StatPearls.
StatPearls Publishing. http://www.ncbi.nlm.nih.gov/books/NBK563168/

Myers, D. J., & Fillman, E. P. (2023). Dermatofibroma. In StatPearls. StatPearls
Publishing. http:/ /www.ncbi.nlm.nih.gov/books/NBK470538/

Myroshnychenko, M. S., Moiseienko, T. M., Torianyk, 1. 1., Ivannik, V. Y., Popova,
N. G., Mozhaiev, 1. V., Chastii, T. V., Minukhin, V. V., Leontiev, P. A.,
Osolodchenko, T. P., & Parkhomenko, K. Y. (2022). SEBORRHEIC KERATOSIS:
CURRENT STATE OF THE PROBLEM. Wiadomosci Lekarskie (Warsaw, Poland:
1960), 75(1 pt 2), 172-175.

Narayanan, D. L., Saladi, R. N., & Fox, J. L. (2010). Review: Ultraviolet radiation
and skin cancer: UVR and skin cancer. International Journal of Dermatology,
49(9), 978-986. https://doi.org/10.1111/j.1365-4632.2010.04474.x

Nazer, R., Bashihab, R., Al-Madani, W., Omair, A., & AlJasser, M. (2020). Cherry
angioma: A case-control study. Journal of Family and Community Medicine,
27(2), 109. https://doi.org/10.4103/jfcm.JFCM_293_19

Paulo, M. S., Adam, B., Akagwu, C., Akparibo, I., Al-Rifai, R. H., Bazrafshan, S.,
Gobba, F., Green, A. C., Ivanov, 1., Kezic, S., Leppink, N., Loney, T., Modenese,
A., Pega, F., Peters, C. E., Priiss-Ustiin, A. M., Tenkate, T., Ujita, Y., Wittlich,
M., & John, S. M. (2019). WHO/ILO work-related burden of disease and injury:
Protocol for systematic reviews of occupational exposure to solar ultraviolet
radiation and of the effect of occupational exposure to solar ultraviolet
radiation on melanoma and non-melanoma skin cancer. Environment
International, 126, 804-815. https://doi.org/10.1016/j.envint.2018.09.039

Reichrath, J., Lindqvist, P. G., Pilz, S., Marz, W., Grant, W. B., Holick, M. F., & De
Gruijl, F. R. (2020). Sunbeds and Melanoma Risk: Many Open Questions, Not



787

Yet Time to Close the Debate. Anticancer Research, 40(1), 501-509.
https://doi.org/10.21873/anticanres.13978

Rogers, H. W., Weinstock, M. A., Feldman, S. R., & Coldiron, B. M. (2015).
Incidence Estimate of Nonmelanoma Skin Cancer (Keratinocyte Carcinomas) in
the US Population, 2012. JAMA Dermatology, 151(10), 1081.
https://doi.org/10.1001 /jamadermatol.2015.1187

Roland, N., & Memon, A. (2023). Non-melanoma skin cancer of the head and
neck. British Journal of Hospital Medicine (London, England: 2005), 84(4), 1-10.
https://doi.org/10.12968 /hmed.2021.0126

Rubin, R. (2020). Melanoma Diagnoses Rise While Mortality Stays Fairly Flat,
Raising  Concerns About Overdiagnosis. JAMA, 323(195), 1429.
https://doi.org/10.1001/jama.2020.2669

Schadendorf, D., Fisher, D. E., Garbe, C., Gershenwald, J. E., Grob, J.-J.,
Halpern, A., Herlyn, M., Marchetti, M. A., McArthur, G., Ribas, A., Roesch, A.,
& Hauschild, A. (2015). Melanoma. Nature Reviews Disease Primers, 1(1),
15003. https://doi.org/10.1038 /nrdp.2015.3

Shrivastava, V., Tangde, A., Joshi, A., & Bindu, R. (2019). Clinicopathological
study of skin tumours. International Journal of Research in Medical Sciences,
7(5), 1712. https://doi.org/10.18203/2320-6012.ijrms20191664

Sinikumpu, S.-P., Huilaja, L., Jokelainen, J., Koiranen, M., Auvinen, J., Hagg, P.
M., Wikstréom, E., Timonen, M., & Tasanen, K. (2014). High Prevalence of Skin
Diseases and Need for Treatment in a Middle-Aged Population. A Northern
Finland Birth Cohort 1966 Study. PLoS ONE, 9(6), €99533.
https://doi.org/10.1371 /journal.pone.0099533

Slominski, R. M., Sarna, T., Plonka, P. M., Raman, C., Brozyna, A. A.,, &
Slominski, A. T. (2022a). Melanoma, Melanin, and Melanogenesis: The Yin and
Yang Relationship. Frontiers in Oncology, 12, 842496.
https://doi.org/10.3389/fonc.2022.842496

Slominski, R. M., Sarna, T., Plonka, P. M., Raman, C., Brozyna, A. A.,, &
Slominski, A. T. (2022b). Melanoma, Melanin, and Melanogenesis: The Yin and
Yang Relationship. Frontiers in Oncology, 12, 842496.
https://doi.org/10.3389/fonc.2022.842496

Sorahan, T. (2007). Mortality of UK oil refinery and petroleum distribution
workers, 1951-2003. Occupational Medicine, 57(3), 177-185.
https://doi.org/10.1093/occmed/kql168

Stenehjem, J. S., Babigumira, R., Hosgood, H. D., Veiered, M. B., Samuelsen, S.
O., Bratveit, M., Kirkeleit, J., Rothman, N., Lan, Q., Silverman, D. T., Friesen,
M. C., Robsahm, T. E., Kjeerheim, K., Andreassen, B. K., Shala, N. K., Liu, F.-
C., Strand, L.-A., & Grimsrud, T. K. (2021). Cohort Profile: Norwegian Offshore
Petroleum Workers (NOPW) Cohort. International Journal of Epidemiology,
50(2), 398-399. https://doi.org/10.1093/ije/dyaal07

Teng, Y., Yu, Y., Li, S., Huang, Y., Xu, D., Tao, X., & Fan, Y. (2021). Ultraviolet
Radiation and Basal Cell Carcinoma: An Environmental Perspective. Frontiers
in Public Health, 9, 666528. https://doi.org/10.3389/fpubh.2021.666528

Thapa, S., Ghosh, A., Ghartimagar, D., & Regmi, S. (2021). Benign Skin
Neoplasms among the Histopathological Specimens of Skin Neoplasm in a
Teaching Hospital: A Descriptive Cross-sectional Study. Journal of Nepal
Medical Association, 59(243), 1106-1110.
https://doi.org/10.31729/jnma.6086



788

Thawabteh, A. M., Jibreen, A., Karaman, D., Thawabteh, A., & Karaman, R.
(2023). Skin Pigmentation Types, Causes and Treatment—A Review. Molecules,
28(12), 4839. https://doi.org/10.3390/molecules28124839

Tukenmez Demirci, G., Atis, G., Kivanc Altunay, I., & Sakiz, D. (2015). The
Epidemiology of Non-Melanocytic Benign and Malignant Skin Tumors in
Pediatric Patients Attending to the Dermatology Department. Journal of Clinical
Medicine Research, 7(10), 770-774. https://doi.org/10.14740/jocmr2190w

Urban, K., Mehrmal, S., Uppal, P., Giesey, R. L., & Delost, G. R. (2021). The global
burden of skin cancer: A longitudinal analysis from the Global Burden of
Disease Study, 1990-2017. JAAD International, 2, 98-108.
https://doi.org/10.1016/j.jdin.2020.10.013



