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Abstract

Background: Cutaneous Squamous Cell Carcinoma (cSCC) is an invasive primary cutaneous malignancy and the second common
cancer among whites.
Objectives: To define the frequency and epidemiologic features of cSCC.
Methods: This study was carried out on 311 patients referred to the Department of Dermatology at Faghihi Hospital of Shiraz, South-
west Iran, between 2015 - 2016. cSCC was diagnosed by pathologists using the standard criteria. The reports were collected along
with general information such as age, sex, location, type, and depth of invasion; then it was analyzed by using the statistical soft-
ware known as SPSS version 23.0 and Minitab software version 18. Chi-square test was used to evaluate the statistical significance. A
P value lower than 0.05 was considered as significant.
Results: The age range of patients was 21 - 95 years old with an average age of 67.63. The sex ratio (male to female) was 2.87 for the
total number of cases. The most common stage was well differentiation 97 (31.2%). The most frequent tumor thickness was between
two to four millimeters and the most frequent lesion locations were the nose and then the scalp.
Conclusions: The frequency of cSCC increased over the years in regards to patients that were referred to the Faghihi Hospital. This
results along with other data which are available from other hospitals and medical centers confirm that the frequency of cSCC is
increasing in Iran and plan for management of cSCC is essential, nationally.
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1. Background

Cutaneous Squamous Cell Carcinoma (cSCC) is an in-
vasive primary cutaneous malignancy arisen from ker-
atinocytes of the skin and mucosal surface. Tumor cells are
classified based on the cancer cell differentiated into well
(WDC), moderately (MDC), and poorly differentiated carci-
noma (PDC). Differentiation is used in the tumor grading
system (1-3). It is considered as the second common cancer
among whites (4, 5). cSCC is about 20% of nonmelanoma
skin cancers (6). Australia and the United States have the
highest cSCC rate of occurrence (7). About 100000 new
cases of primary squamous cell carcinoma are diagnosed
in the United States each year and about 2500 deaths occur
annually. Although the incidence rate of other skin malig-
nancies has not been increased, squamous cell carcinoma
and basal cell carcinoma are still increasing (1, 2, 8, 9).

The most important cause of squamous cell carcinoma
is DNA damage induced by ultraviolet light caused by the

depletion of the ozone layers (5, 10, 11). Ultraviolet B radia-
tion with ultraviolet A from sunlight are mainly responsi-
ble for cSCC. Fair-skinned people and blonde or red hair are
up to five times higher than those with darker features for
the development of skin cancer (5).

Chemical carcinogens like arsenic and chromium, hu-
man papilloma virus infections, ionizing radiation expo-
sure, immunodeficiency, chronic inflammation like near
chronic ulcers, genetic conditions, pre-malignant condi-
tions like areas of skin showing actinic damage, industrial
carcinogens like oil and tars, smoking, and family history
of squamous cell carcinoma are other risk factors (1-5, 8, 9,
12, 13).

On the other hand, studies show that cSCCs, with some
tumor factors like tumor recurrence, diameter greater
than or equal to 2 cm, location on the ear, vermilion lip,
mask areas of the face, hands, feet, genitalia or in embry-
onic fusion planes, thickness greater than 2 mm, poorly dif-
ferentiated history, or invasion of the subcutaneous tissue
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or structures such as perineural, vascular, or lymphatic tis-
sue have a greater risk of metastasis (14).

2. Objectives

Therefore, monitoring of cSCC frequency and epidemi-
ologic features are necessary for assessment of health-care
requirements. The aim of this study is to define the fre-
quency and epidemiology of cSCC at the Faghihi Hospital,
in Shiraz, Iran in 2015 and 2016.

3. Methods

This descriptive cross-sectional study was carried out
on 311 patients who referred to the Department of Derma-
tology at Faghihi Hospital of Shiraz, Southwest Iran, in 2015
and 2016. These patients had plaque like lesions, verrucous
or nodular tumors, or lesions with ulceration that were re-
ferred to the Faghihi Hospital and were chosen for biopsy.
Cutaneous Squamous Cell Carcinoma was diagnosed by
pathologists using standard criteria. The reports were col-
lected along with general information such as age, sex, lo-
cation, type, and depth of invasion.

In this study, we separated the site of the lesions such
as the eyelid, chin, cheek, forehead, and other sites of the
face just defined as face. Then, after collecting the patients’
phone numbers, we collected the information such as the
history of using any immunosuppressant drugs, and burn
scars on the site of a tumor.

After gathering lab data that collected from the pathol-
ogy laboratory and checking the pathology reports, the
data were described and then analyzed by using a statisti-
cal software known as SPSS version 23.0 (Released 2013. Ar-
monk, NY: IBM Corp.) and Minitab software version 18. The
chi-square test was used to evaluate the statistical signifi-
cance. A P value of < 0.05 was considered significant.

4. Results

During the study period (2015 - 2016), 502 incidents of
squamous cell carcinoma were diagnosed at the Faghihi
Hospital of Shiraz, Iran. Among 502 tumors, 311 cases were
Cutaneous Squamous Cell Carcinoma and the others were
non-skin squamous cell carcinoma like esophageal squa-
mous cell carcinoma or lung squamous cell carcinoma. To
define exactly the results in 2015 and 2016, we can see a to-
tal of 144 and 167 cases with cSCC, respectively. Data distri-
bution showed that in 2015: the age range of patients was
28 - 93 years old with an average age of 67.31 years and stan-
dard deviation was 16.25, in 2016: the age range of patients
was 21 - 95 years old with an average age of 67.92 years and
standard deviation was 16.56. In total (2015 - 2016), the age

range of patients was 21 - 95 years old with an average age
of 67.63 and standard deviation was 16.39.

Cutaneous Squamous Cell Carcinoma was most com-
mon in men: 238 cases (73.3%), while the frequency in
women was 83 cases (36.7%). The sex ratio (male to female)
was 2.87 for the total number of cases. The most frequent le-
sion locations were nose: 58 cases (18.6%) and scalp: 57 cases
(18.3%). Ulcerative lesions frequency was 45 cases (14.5%).
Among all, 13 cases were registered as a possible case of skin
cancer and seven cases (2.3%) of the patients had metasta-
sis before starting this study. The most common stage of
cSCC was well differentiation: 97cases (31.2%). The most fre-
quent tumor thickness was between two to four millime-
ters with the most frequent of three millimeters in depth
of lesion. In this study, the frequency of people who used
immunosuppressant drugs such as prednisolone, hydro-
cortisone, tacrolimus, cyclosporine, azathioprine, etaner-
cept, or had a history of drugs for their organ transplanta-
tion, if they had a history of organ transplantation, was 273
cases. It shows that 38 cases (12.2%) used these drugs. In ad-
dition, 14 (4.5%) of them had a history of burn scar before
their biopsy on the site of their lesion. It shows that 14 cases
(4.5%) of them had lymphovascular invasion.

Frequency of cSCC by sex, pathological history,
anatomical location, and other factors were shown in
Table 1.

In order to evaluate the statistical significance of vari-
ables between 2015 and 2016, chi-square test was used. The
distribution between cases in 2015 and 2016 were not sig-
nificantly different for age (P = 0.744). There was no signif-
icant difference (P = 0.713) for sex between patients in 2015
and 2016. In addition, distribution of the anatomical loca-
tion in 2015 and 2016 was not significant (P = 0.601). How-
ever, there was a significant difference (P < 0.001) in fre-
quency of cases with the lesions with ulceration between
2015 and 2016. Frequency of this variable was 5.6% in 2015
and was increased to 22.2% in 2016. There was no signif-
icant difference (P = 0.561) between 2015 and 2016 in the
frequency of metastasis. In this study, a significant differ-
ence (P < 0.001) in different pathological history was di-
agnosed; for instance, the frequency of MT group was 0.7%
in 2015 and it increased to 20.1% in 2016, or the frequency
of MDC group in 2015 was 25.7% and decreased to 20.6% in
2016. Distribution of the tumor thickness in patients was
significantly different (P = 0.001) in 2015 and 2016; for ex-
ample, the group with a tumor thickness that equals to
1 mm in 2015 was 4.2% and decreased to 0.6% in 2016, or
the group with a tumor thickness of 4 mm in 2015 was 9%
and increased to 21% in 2016. There was no significant dif-
ference (P = 0.389) for frequency of immunosuppressant
drugs acquisition between patients in 2015 and 2016. The
frequency of burn scar in the patients did not have a signif-
icant difference (P = 0.403) in 2015 and 2016. Frequency of
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cases with lymphovascular invasion had a significant dif-
ference (P = 0.014) in 2015 and 2016; it increased from 1.4%
in 2015 to 7.2% in 2016.

5. Discussion

Skin cancer is now one of the prevalent types of cancer
in the world and also in Iran. However, mortality from this
cancer is low (15, 16). Due to the increase in population, life
anticipation, the elderly population ratio, socio-economic
status, and life style changes make Iran as the country at a
high risk of skin cancer. Razi et al., showed that the trend
of skin cancer incidence is increasing in Iran. In addition,
the sex ratio was more in men than women in Iran. Their
investigation demonstrates that the highest rate of skin
cancer was at 80 - 84 years (17). In their study, the high-
est incidence of skin cancer in women was observed in the
Semnan province, Yazd province, and Fars province (Shi-
raz is located in Fars province), respectively. On the other
hand, they demonstrated the highest incidence of skin
cancer in men were in the Semnan province, Fars province,
Hamedan province, and Tehran province (15).

Cutaneous squamous cell carcinoma, cSCC (non-
melanoma type of skin cancer) is the most frequent form
of skin cancer in most of countries in the world (18). Razi
et al., showed that cSCC, has a maximum rising in annual
incidences average 8% in Iran (17). Many causes and risk
factors can be mentioned for that such as an exposure
to ultra violet light from the sun and artificial sources,
ozone depletion, indoor tanning, and also genetic defects
that make a decrease in DNA repair. Due to the increase
of longevity general population, we can mention that an
increase incidence of non-melanoma skin cancer is related
to increasing age (15-17).

Gurudutt and Genden (19), and Kabir et al. (20), find-
ings showed that large tumors, deep tissue invasion, loca-
tion in high risk areas, and immunosuppression are impli-
cated in worsening prognosis. According to these inves-
tigations, this study tries to notice the risk factors. Our
finding in patients referred to Faghihi Hospital in Shiraz
confirms the Kabir et al., study in the Iranian population.
Kabir et al., reported that skin cancer increased between
2003 and 2008 in the Iranian population (20). Similar to
the findings of Kabir et al., in our study the frequency of
cSCC in males is more than in females. Their study showed
that the standardized incidence rate (SIR) of skin cancer in-
creased from 10.05 and 13.89 in 2003 to 15.57 and 22.62 in
2008 in women and men, respectively (20). The rate did
not increase significantly based on anatomical locations
in 2015 and 2016 and the highest frequency of anatomical
location of the tumor was nose and scalp. The face and
head are often without covering or protection and these
anatomical locations are more exposed to UV radiation.

Therefore, our findings support the effect of UV exposure
in cSCC. Robsahm et al., showed a significant increase in
all anatomical locations (except ears in female) from 1963
- 2011, and most cSCC occurred in the head and face area
(7). Similar to our findings Kabir et al., declared that most
tumor locations were associated with poor outcomes in-
cluding the ear, cheek, lip, temple, and anogenital area
(20). In our study, there was no significantly increase in age
frequency in 2015 to 2016, maximum age for cSCC was 95
and it was higher than the Robsahm et al., investigation,
which had an age group 70 - 79 years (7). Another factor
that may have contribution to higher cSCC rate is the in-
creasing number of long-term use of immune-suppressive
drugs. The radio rate of immunosuppressant drugs acqui-
sition in patients was about 0.14 in our study; the Kabir et
al., study confirms our study. They declared that cSCC is
the most common cancer in organ transplant recipients.
They said that the increased incidence of cSCC is tied to
immunosuppressive medicines, including calcineurin in-
hibitors (cyclosporine and tacrolimus) azathioprine, my-
cophenolic acid (mycophenolate mofetil and mycopheno-
late sodium), and prednisone (20).

In the current study, the most frequent tumor thick-
ness was 3 mm and the most frequent pathological his-
tory was well differentiated squamous cell carcinoma. On
the other hand, studies examining millimeter depth have
shown that the threshold for poor outcomes is anywhere
between 2 mm and 6 mm and also poorly differentiated
tumors have increased risk of poor outcomes (20). In this
study, the frequency of lymphovascular invasion and the
lesions with ulceration increased significantly. The fre-
quency of metastases and burn scar were not significantly
different in 2015 and 2016.

This study confirms that the frequency of new cases of
cSCC in patients referred to Faghihi Hospital in Shiraz in-
creased, which is in agreement with the entire world. The
results of the study can help the physicians know more
about the frequency and epidemiologic features of squa-
mous cell carcinoma of the skin among the population of
Shiraz, southwest Iran.

Limitations of this study are: (1) gathering of data and
pathology reports: some data were excluded because of
not being complete or did not have the exact information
such as the anatomical location of the skin tumor. (2) Gath-
ering the information of history of using immunosuppres-
sant drugs or history of burn scars: we just had some of the
patient information to ask them and some patients did not
cooperate. (3) In this study, we have just the information
of Faghihi Hospital of Shiraz and we do not have the other
laboratories and hospital information and one of the most
important reason for that is the other hospitals do not have
a systematized information to access to them easily. (4)
Missed skin cancers that had been diagnosed clinically or
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even treated without a biopsy.
Due to the fact that this study is the first one in our

region, physicians can use this database for prevention,
screening, and treatment of patients in a more efficient
way, and can also give future studies a better prospect of
future skin cancers prognosis.

5.1. Conclusions

Nowadays, people are more aware of diseases and
harmful effects of ultra violet radiation, so, they use sun-
screen more than before. Regarding to facilities in the
health care systems in, our region, Shiraz, Southwest Iran,
patients refer to the physician earlier. Since the most com-
mon site of the tumor is in their face or skin, so they may
be noticed easy and at the early stage and physicians will
diagnose the tumor more easily.
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Table 1. Frequency and Epidemiology of cSCC at Faghihi Hospital of Shiraz, in 2015 - 2016.

Variables 2015, No. (%) 2016, No. (%) Total, No. (%)

Sex

Female 37 (25.7) 46 (27.5) 83 (27)

Male 107 (74.3) 121 (72.5) 228 (73)

Burn

With 6 (4.2) 8 (4.8) 14 (4.5)

With out 122 (84.7) 137 (82) 259 (83)

No result 16 (11.1) 22 (13.2) 38 (12.2)

Ulcer

With 8 (5.5) 37 (22.1) 45 (14.5)

With out 136 (94.5) 130 (77.9) 266 (85.5)

Lymph

With 2 (1.4) 12 (7.2) 14 (4.5)

With out 142 (98.6) 155 (92.8) 297 (95.5)

Immune suppression

With 17 (11.8) 21 (12.6) 38 (12.2)

With out 111 (77) 124 (74.2) 235 (75.6)

No result 16 (11.2) 22 (13.2) 38 (12.2)

Metastases

With 4 (2.8) 3 (1.8) 7 (2.3)

With out 140 (97.2) 164 (98.2) 304 (97.7)

Pathological history

Early 4 (2.8) 4 (2.4) 8 (2.6)

In situ 7 (4.9) 13 (7.8) 20 (6.4)

Invasive 2 (1.4) 1 (0.6) 3 (1)

MT 1 (0.7) 42 (25) 43 (13.8)

MDC 37 (25.7) 43 (26) 80 (25.7)

No SCC 38 (26.4) 48 (29) 86 (27.7)

PDC 9 (6.2) 7 (4.2) 16 (5.1)

WDC 46 (32) 51 (30.5) 97 (31.1)

Thickness, mm

1 6 (4.2) 1 (0.6) 7 (2.2)

2 40 (28) 38 (23) 78 (25)

3 56 (39) 44 (26.3) 100 (32)

4 13 (9) 35 (21) 48 (15.4)

5 11 (7.6) 22 (13.2) 33 (10.6)

6 4 (2.8) 13 (7.8) 17 (5.5)

7 4 (2.8) 3 (1.8) 7 (2.2)

8 2 (1.4) 3 (1.8) 5 (1.6)

9 4 (2.8) 0(0) 4 (1.3)

10 1 (0.7) 7 (4.2) 8 (2.6)
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≥ 11 3 (2.1) 1(0.6) 7 (1.2)

Location

Abdominal wall 1 (0.7) 0(0) 1 (0.3)

Back 1 (0.7) 0(0) 1 (0.3)

Cheek 11 (7.6) 10 (6) 21 (6.6)

Chest 1 (0.7) 2 (1.2) 3 (1)

Chin 1 (0.7) 1 (0.6) 2 (0.6%)

Ear 10 (6.9) 13 (7.8) 23 (7.4)

Eyelid 5 (3.5) 3 (1.8) 8 (2.6)

Face 19 (13) 12 (7.2) 31 (10)

Finger 0 (0) 1 (0.6) 1 (0.3)

Foot 6 (4) 8 (4.8) 14 (4.5)

Forehead 7 (4.9) 6 (3.6) 13 (4.2)

Hand 12 (8.3) 17 (10) 29 (9.3)

Lower lip 15 (10.4) 14 (8.4) 29 (9.3)

Lymph node axillary 1 (0.7) 0(0) 1 (0.3)

Nail bed 0 (0) 1 (0.6) 1 (0.3)

Neck 2 (1.4) 2 (1.2) 4 (1.3)

Nose 29 (20) 29 (17.4) 58 (18.6)

Scalp 19 (13) 38 (22.7) 57 (18.3)

Upper lip 3 (2) 9 (5.4) 12 (3.8)

Vagina 1 (0.7) 1 (0.6) 2 (0.6)

Total 144 (100) 167 (100) 311 (100)

Abbreviations: MDC, moderately differentiated squamous cell carcinoma; PDC, poorly differentiated carcinoma; WDC, well differentiated squamous cell carcinoma
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