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Epidemiological evaluation of non-melanoma skin cancer
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Abstract
Background and Design: Non-melanoma skin cancer is one of the most common types of cancer and epidemiological data are important for
public awareness. In this study, we aimed to reveal an epidemiological data according to tumor location.
Materials and Methods: Four hundred sixty-four patients with non-melanocytic skin cancer who had surgical operation between March 2014
and March 2019 were included. Patients were retrospectively evaluated in regards to theirage, sex, diagnosis, histopathological type, tumor
location and surgical treatment.
Results: In this study 464 patients and 547 lesions were evaluated. Two hundred and seventy-one of the patients were male (58.5%) and 193
were female (41.5%). The patients ranged in age from 13 to 100 years (mean: 66.3±13.45). 69.8% (n=321) of the patients were operated for
basal cell carcinoma, 28.2% (n=131) of squamous cell carcinoma and 1.9% (n=9) of them were operated for basosquamous cell carcinoma.
The rate of basal cell carcinoma and squamous cell carcinoma in women was 3, this ratio was found to be 2.3 in males. 450 (82.2%) of the
tumors were in the head and neck and 61 (11.1%) in the trunk, 18 (3.2%) in the upper extremity and 16 (2.9%) in the lower extremity. The
recurrence rate was 5.6% in all lesions. In addition, recurrence rates were found to be 4.9% for basal cell carcinoma and 7.6% for squamous
cell carcinoma in the head and neck region.
Conclusion: Being conducted in İstanbul, Turkey, this study researched nonmelanoma skin cancers which are predominantly located in the
head and neck region. Turkey is a country with a young population. However, the young population is particularly engaged in industrial and
agricultural fields. Considering the cumulative effects of the sun, this data shows that measures to protect the head and neck region from the
sun should be increased.
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Öz
Amaç: Non-melanom deri kanseri en sık görülen kanser çeşitlerinden olup; epidemiyolojik verilerin ortaya konması, halkın bilinçlendirilmesi
açısından önemlidir. Bu çalışmada tümör lokalizasyonuna göre epidemiyolojik verilerin ortaya konması amaçlanmıştır.
Gereç ve Yöntem: Bu çalışmaya, Mart 2014 ile Mart 2019 tarihleri arasında non-melanositik deri kanseri tanısı ile cerrahi tedavi uygulanan
464 hasta dahil edilmiştir. Hastalar yaş, cinsiyet, tanı, histopatolojik tipi, tümör lokalizasyonu ve uygulanan cerrahi tedavi açısından retrospektif
olarak değerlendirilmiştir.
Bulgular: Çalışmada 464 hasta ve 547 lezyon değerlendirilmiştir. Çalışmaya dahil edilen hastaların 271’i erkek (%58,5), 193’ü kadındı (%41,5).
Hastaların yaşı 13 ile 100 arasındaydı (ortalama: 66,3±13,45 yıl). Hastaların %69,8’i (n=321) bazal hücreli karsinom, %28,2’si (n=131) skuamoz
hücreli karsinom, %1,9’u (n=9) bazoskuamoz hücreli karsinom sebebiyle opere edilmişti. Kadınlarda bazal hücreli karsinom ve skuamoz hücreli
karsinom oranı 3 iken erkeklerde bu oran 2,3 olarak saptandı. Tümörlerin 450’si (%82,2) baş-boyu bölgesinde, 61’i (%11,1) gövdede; 18’i
(%3,2) üst ekstremitede ve 16’sı (%2,9) alt ekstremitede yerleşimli idi. Tüm lezyonlarda nüks oranı %5,6 saptanmıştır. Ek olarak, baş-boyun
bölgesinde nüks oranı bazal hücreli karsinom için %4,9 ve skuamoz hücreli karsinom için %7,6 olarak saptanmıştır.
Sonuç: İstanbul’da yapılan bu çalışmada melanom dışı deri kanserleri ağırlıklı olarak baş ve boyun bölgesinde yer almaktadır. Türkiye genç
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nüfusa sahip bir ülkedir. Bununla birlikte, genç nüfus özellikle endüstriyel ve tarımsal işlerle uğraşmaktadır. Güneşin kümülatif etkileri göz önüne alındığında, bu veriler
baş ve boyun bölgesini güneşten koruma önlemlerinin artırılması gerektiğini göstermektedir.
Anahtar Kelimeler: Deri kanseri, bazal hücreli kanser, skuamöz hücreli kanser

Introduction
Non-melanoma skin cancers (NMSC) are one of the most common
types of cancer in the United States, with the majority being basal cell
carcinoma (BCC) and squamous cell carcinoma (SCC)1. The incidence of
BCC is 127.9 per 100.000 for males and 104.8 for females; SCC is 25.2
for males and 8.6 for females. The lifelong risk of a Caucasian individual
for BCC is 28-33%, it is 7-11% for SCC2.
The most important risk factor for NMSC is ultraviolet (UV) radiation
exposure. Over the years, ozone layer thinning, tanning became
popular, changing the style of clothing, such as the prolongation of
exposure to the sun3. The NMSC rate is high due to UV exposure
in areas close to the equator4. Genetic diseases such as Xeroderma
pigmentosum, Gorlin syndrome, albinism, as well as light skin and
colored eyes (especially Fitzpatrick type 1, 2), premalignant skin lesions,
immunosuppression, chronic irritation, ionizing radiation and chemical
exposure are among the other risk factors5,6.
Mortality rate of NMSC is low. Mortality rates for BCC and SCC were
1.15% and 2.17%, respectively7. However, it can cause morbidities
such as deformity in the head and neck region, limited mouth opening,
speech and eating problems, scleral show, ectropion, visual field effect
and orbital exenteration. While BCC is usually presented with slow
growth pattern and local invasion, SCC may be more aggressive and
metastatic as well as local invasion. Since BCC metastasis rate is 1-2
per 14.000.000, it is accepted that it does not perform metastasis. SCC
metastasis rate ranged from 0.1% to 9.9%8.
The aim of this study was to evaluate the epidemiological data of the
patients in Istanbul who underwent surgical treatment between 20142019 with the diagnosis of NMSC according to tumor location.

Materials and Methods
As this study was designed as a retrospective and single-center study,
because of ethics committee approval was not obtained. The study
adhered to the principles of the Helsinki Declaration and written
informed consent was obtained from the patients for the use of the
data.
Four hundred sixty-four patients with non-melanocytic skin cancer
who underwent surgical treatment between March 2014 and March
2019 were included in this study. Patients with distant metastasis were
considered inoperable and were not included in the study. Patients
were retrospectively evaluated for age, sex, diagnosis, histopathological
type, tumor location and surgical treatment.
In all patients, treatment algorithm was determined according to
diagnostic incisional biopsy results. Imaging method was not required
for tumor metastasis screening in patients with BCC. Head and neck,
thorax, abdominal computer tomography and regional lymph node
ultrasonography were performed for metastasis screening in patients
with basosquamous cancer (BSC) and SCC. Excision was performed
by placing a 10 mm surgical margin for BSC and SCC and 5 mm
www.turkderm.org.tr

surgical margin for BCC. After surgical excision of the tumor at the
appropriate surgical margin and depth, primary repair, full thickness
skin graft (FTSG), split thickness skin graft (STSG), local or free flap
reconstruction were performed. In the presence of pathological lymph
nodes demonstrated by clinical and imaging methods, regional lymph
node dissection was added to the treatment.
Statistical Analysis
SPSS version 23.0 (SPSS Inc, Chicago, IL) was used for statistical
analysis. Descriptive statistics; the number and percentage for genders,
histopatological types and subtypes, reconstructive options, anatomic
locations and recurrence rates. Mean and standard deviation for ages
were given.

Results
Four hundred sixty-four patients and 547 lesions were evaluated. Of
the patients included in the study, 271 were male (58.5%) and 193
were female (41.5%). The patients ranged in age from 13 to 100 years
(mean: 66.3±13.45). 69.8% (n=321) of the patients were operated
for BCC, 28.2% (n=131) for SCC and 1.9% (n=9) for BSC. There were
40 BCCs and 13 SCCs in patients with two lesions. There were 12
BCCs and 2 SCCs in patients with three lesions. There were 166 BCC,
54 SCC, 2 BSC in women and 222 BCC, 96 SCC, 7 BSC in men. BCC
and SCC ratio in women 3; this ratio was found to be 2.3 in men. 450
(82.2%) of the tumors were in the head and neck and 61 (11.1%) in
the trunk, 18 (3.2%) in the upper extremity and 16 (2.9%) in the lower
extremity. The mean age of the patients with head and neck tumors
was 66.7±12.8, 64.3±13.1for trunk, 71.8±15.2 for upper extremities
and 49.8±21.7 for lower extremities. BCC was observed in the head
and neck, trunk and extremities while squamous cell carcinoma in the
head and neck, upper extremity, lower extremity and trunk respectively
by frequency. In head and neck, 72.2% (n=325) of the cases were BCC,
26.2% (n=118) of SCC, 1.5% (n=7) of BSC. 93.4% (n=57) of the cases
were BCC in the trunk, 6.5% (n=4) of SCC. 16.6% (n=3) of the cases
were BCC in the upper extremity, 83.3% (n=15) of SCC. 16.6% (n=3)
of the cases were BCC in the lower extremities, 72.2% (n=13) of SCC,
11.1% (n=2) of BSC (Table 1).
53.8% of BCC cases were nodular, 22.6% superficial, 18.5% infiltrative,
4.8% morpheiform, adenoid, micronodular histopathologic subtype.
62% of SCC cases were well differentiated, 22.6% were moderately
differentiated, 10.6% were poorly differentiated, 4.6% were in situ.
The most common BCC subtype was found nodular in the head and
neck region superficial in the trunk, and the infiltrative type in the
upper and lower extremities. In SCC patients, lesions in the head, neck,
trunk and upper extremities were often well differentiated, while the
lower extremity was the most frequently poorly differentiated (Table 2).
After tumor excision, 139 lesions (25.2%) were underwent primary
repair, 196 lesions (37.5%) TKDG or KKDG, 202 lesions (38.1%) local
flaps, and 10 lesions (1.8%) free flaps. Lymph node metastasis was
detected in 25 (19%) of SCC patients and 1 (17.2%) of BSC patients.
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Neck dissection was performed in 20 patients, inguinal dissection in
3 and axillary dissection in 3. Primary lesions of the patients who had
lymph node metastasis were located in the lower lip in 13 patients,
in the ear in 2, and in the upper lip, nose, cheek and forehead in 1.
Regional lymph node metastasis was detected in 6 patients with hand
or foot lesions (Table 3). The follow-up period was 6 months to 5 years
(mean: 36.2 months).
The recurrence rate of all NMSCs was 5.6%. Recurrence rates for head
and neck region were 4.9% for BCC and 7.6% for SCC. For upper
extremity 5.2% for BCC, 6.6% for SCC and 13.3% for SCC in lower
extremity. The detailed anatomical distribution and recurrence rates of
NMSCs are shown in Figure 1. In terms of morbidity, unilateral orbital
exenteration in three patients, total ear amputation in two, partial ear
amputation in three, ectropion and scleral show in two, partial facial
nerve paralysis in two patients were observed. Amputation was applied
to the fingers in two patients and toes in one. Hypertrophic scar was
found in the trunk in two patients and in the lower extremity in one.

Discussion
UV radiation exposure is the most important cause of skin cancer,
especially SCC9. In particular, a 10% reduction in the ozone layer,
which is protective against short wave UV-radiation (UVB), is expected
to increase skin cancers by 40%10. In 1988, the Ozone Trend Panel
reported that the ozone layer was reduced by 2% over the last 20
years11. Another evidence showing the relationship between sun rays
and skin cancer is that skin cancer is more common in areas of the
body exposed to sunlight12.
NMSC is more common in advanced age. Ceylan et al.5 reported that
the mean age at diagnosis was 62.8, while the mean age was 66.3 in
this study. The mean age was found to be 39.2 in SCC cases with lower
extremity and lower than the general body distribution. This is due to
the fact that Marjolin’s ulcer, which develops from a chronic wound
floor, is seen at a younger age and is often diagnosed with SCC13.
In a study of 12956 NMSCs by Katalinic et al.14, the female to male

Table 1. Demographic data of patients by location

Gender, n (%)

Lession, n (%)

Age (mean ± SD)

Head and neck

Trunk

Upper extremity

Lower extremity

Total

Female

165 (85.4)

12 (6.2)

10 (5.1)

6 (3.1)

193 (100)

Male

233 (85.9)

23 (8.4)

6 (2.2)

9 (3.3)

271 (100)

Total

398 (85.7)

35 (7.5)

16 (3.4)

15 (3.2)

464 (100)

BCC

325 (83.7)

57 (14.6)

3 (0.7)

3 (0.7)

388 (100)

SCC

118 (78.6)

4 (2.6)

15 (10)

13 (8.6)

150 (100)

BSC

7 (77.7)

-

-

2 (22.2)

9 (100)

Total

450 (82.2)

61 (11.1)

18 (3.2)

18 (2.9)

547

BCC

66.1±12.5

64.3±13.4

82±0

76±15.55

66.1±12.67

SCC

67.8±13.5

67.5±12.0

69.8±15.9

39.2±12.9

66.2±15.1

BSC

72.3±12.5

-

-

72±0

73.44±12.1

Total

66.7±12.8

64,3±13.1

71.8±15.2

49.8±21.7

66.3±13.45

BCC: Basal cell carcinoma, SCC: Squamous cell carcinoma, BSC: Basosquamous cell carcinoma, SD: Standard deviation

Table 2. Histopathological results of patients by location
Location

BCC

SCC

Head and neck

Trunk (n)

Upper extremity (n)

Lower extremity (n)

Total (n) (%)

Nod

194

14

-

1

209 (53.8)

Inf

53

15

2

2

72 (18.5)

Supfic

61

27

-

-

88 (22.6)

Aden

7

1

1

-

9 (2.3)

Micnod

7

-

-

-

7 (1.8)

Morph

3

-

-

-

3 (0.7)

Total

325

57

3

3

388 (100)

WD

80

2

8

3

93 (62)

MD

27

2

1

4

34 (22.6)

PD

8

-

3

5

16 (10.6)

IS

3

-

3

1

7 (4.6)

Total

118

4

15

13

150 (100)

BCC: Basal cell carcinoma, SCC: Squamous cell carcinoma, Nod: Nodular histological subtype, Inf: Infiltrative histological subtype, Supfic: Superficial histological subtype, Aden:
Adenoid histological subtype, Micnod: Micronodular histological subtype, Morph: Morpheiform histological subtype, WD: Well differentiated histological subtype, MD: Moderately
difererntiated histological subtype, PD: Poorly diferentiated histological subtype, IS: In situ histological subtype
www.turkderm.org.tr
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Table 3. Reconstruction options of patients by location
Location

Primarily repaired

Skin graft

Local flap

Free flap
Lymph node
dissection

Head and neck, n (%)

Trunk, n (%)

Upper extremity, n (%)

Lower extremity, n (%)

Total, n (%)

BCC

94 (81)

19 (16.3)

2 (1.7)

1 (0.8)

116 (100)

SCC

18 (90)

-

2 (10)

-

20 (100)

BSC

3 (100)

-

-

-

3 (100)

BCC

119 (80.4)

21 (11.9)

-

2 (1.4)

142 (100)

SCC

32 (65.3)

2 (4)

8 (16.3)

7 (14.2)

49 (100)

BSC

3 (60)

-

-

2 (40)

5 (100)

BCC

110 (85.9)

17 (813.2)

1 (0.7)

-

128 (100)

SCC

62 (84.9)

2 (2.7)

5 (6.8)

7 (9.5)

73 (100)

BSC

1 (100)

-

-

-

1 (100)

BCC

5 (100)

-

-

-

5 (100)

SCC

5 (100)

-

-

-

5 (100)

SCC

20 (76.9)

-

3 (11.5)

3 (11.5)

26 (100)

BCC: Basal cell carcinoma, SCC: Squamous cell carcinoma, BSC: Basosquamous cancer

Figure 1. Anatomical location and recurrence rates of tumor masses
BCC: Basal cell carcinoma, SCC: Squamous cell carcinoma
ratio was 0.72, and 0.78 for BCC and 0.46 for SCC. In this study, the
ratio was 0.69, 0.52 in BCC, and 0.56 in SCC. In the epidemiological
study of Leiter and Garbe15, the BCC and SCC ratio was approximately
2, while it was 2.5 in this study. In addition, the ratio of BCC and SCC
in women is 3; males were found to be 2.3. In Turkey, the reason why
SCC occurs more in men than in women, it is attributable to the fact
that women are less involved in working life, the proportion of men in
www.turkderm.org.tr

outdoor work is higher, and women are exposed to less sunlight due to
clothing habits. Although NMSCs are more common in men, they have
regional and sociological differences. Emiroğlu and Cengiz16 reported
that NMSCs are more common in females than in males in Kütahya
region where female agricultural workers are frequent.
In a study involving 2374 patients in Australia in 2017, the body
distribution of BCC was observed in the head and neck (40.2%), trunk
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(33.9%), upper (13.7%) and lower extremities (12.1%), respectively.
SCC was observed in upper extremity (34.9%), head and neck
(33.9%), lower extremity (23.4%) and trunk (8.4%), respectively17. In
this study, both BCC (83.7%) and SCC (78.6%) were mostly seen in
the head and neck region. The second most common SCC was seen
in the upper extremity, followed by the lower extremity and trunk. In
the study conducted by Ceylan et al.5 in İzmir in 2003, the lesions were
predominantly located in the head and neck. The lower incidence of
SCC in the body compared to BCC is due to cumulative and chronic
high-dose solar exposure and occupational exposure of SCC. BCC is
due to intermittent or infrequent high dose UV radiation and genetic
interactions17,18. Apart from sunlight, the GSTM1 null CYP1A1 genotype
has been associated with multiple localized BCCs19.
Fındık et al.20 evaluated 400 patients in 2019 in Turkey and reported
that BCC was seen, in order of frequency, in the nose, periorbital region
and scalp while SCC was seen in the lower lip, periorbital region and
ears. In this study, BCC was most commonly seen in the nose (40%)
in the head and neck region, followed by cheeks (18.7%), forehead
(11%) and ears (8.6%). SCC was seen in lower lip (36.4%), scalp
(13.5%), forehead (13.5%) and cheeks (13.5%), respectively. BCC was
seen on the back of the trunk, the anterior aspect of the trunk in order
of frequency other than the head and neck. SCC except of head and
neck was most commonly seen in the hands, followed by the feet.
Richmond-Sinclair et al.21 Reported similar anatomical distribution for
BCC in 2009 and Christenson et al.22 for SCC in 2003. The prevalence
of SCC in the hands compared to BCC is explained by the epidermis
location of the cells that turn into cancer23. Basal cells are located deep
in the epidermis, squamous cells are more superficial. In the dorsum of
the hand, the BCC frequency is less due to the fact that deeper located
basal cells are more protected against UV rays than superficial cells. In
addition, SCC is seen more frequently in lower lip compared to BCC is
explained by smoking habit24.
Histopathological subtypes of BCC were the most common nodular
subtype followed by superficial and infiltrative. While nodular BCC
predominance was present in the head and neck region, superficial
type BCC was common in trunk. Nodular BCC histopathologic subtype
is more common after chronic sunlight exposure, whereas superficial
BCC has been shown to develop as a result of intermitant sunlight
exposure25. The lower exposure of the trunk to the head and neck
region explains the histopathological subtype difference. In addition,
it is predicted that genetic changes may affect histopathological
subtypes and DNA damage increases the tendency to morpheiform
and infiltrative BCC, although not fully proven26,27. Dogan28 reported
that in his study in Turkey, BCC developed in indoor workers exposed
to intermittent sun at an earlier age, while outdoor workers exposed
to chronic sun developed in more aggressive subtypes. In addition,
the majority of SCC cases were well differentiated. Well-differentiated
SCCs are often caused by actinic keratosis due to sun damage. Poorly
differentiated lesions occur in lesions caused by radiation damage,
chronic irritation or burn scar and have a higher metastasis rate29. In
this study, the rate of poorly differentiated lesions in the extremities
increases while the rate of well-differentiated lesions is higher in lesions
originating from sun-exposed areas.
In the treatment of low-risk lesions, cryotherapy, laser therapy and
destructive treatments with electrocautery and immunotherapy for
BCC are among the options. Mohs surgery is performed safely in order
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to obtain high aesthetic results with safe surgical margin especially in
the head and neck region30-32. In recent years, similar recurrence and
aesthetic results have been reported with brachytherapy and mohs
surgery in lesions smaller than 2 cm33. Surgical treatment is prominent
in high tumor burden and high-risk lesions. According to the National
Comprehensive Cancer Network Surgical Excision Margin Guidelines, 4
mm surgical margin is recommended for low-risk BCC, 4-6 mm for SCC,
and 1 cm for high-risk BCC and SCC34.
In surgical treatment, especially lesions smaller than 1-2 cm can be
primarily repaired. The most important factor in primary repair is
skin elasticity. In this study, primary repair was performed in 115
patients in the head and neck region, 19 in the trunk and 5 in the
extremities. Skin grafts and flaps are preferred for lesions that cannot
be repaired primary. In facial reconstruction, the donor site is often
chosen for skin grafts, preauricular, postauricular and supraclavicular
areas due to similar pigmentation. The upper eyelid can be grafted
from the opposite upper eyelid. FTSGs are often used to avoid loss
of pigmentation and to prevent skin contraction. STSG is preferred
for large defects. Reconstruction was performed with skin graft in
154 patients in the head and neck region, 23 in the trunk and 19
in the extremities. Aesthetically, more satisfactory results are obtained
with local flaps than skin grafts. It provides repair with similar tissues.
Reconstruction with flap is preferred in the presence of bone without
periosteum, tendon without paratenon and cartilage without
perichondrium. Local flaps are especially preferred in the nose, lower
eyelid, lips and cheeks. Reconstruction with local flap was preferred in

Figure 2. An 82-year-old female patient was planned for surgery for
squamous cell carcinoma of the right cheek. A) Preoperative image.
B) Defect area after peroperative tumor excision. C) Submental artery
flap. D) Reconstruction of the defect area with flap. E) Postoperative
third day view of the patient. F) Postoperative third week view of the
patient
www.turkderm.org.tr
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173 patients in the head and neck region (Figure 2), 19 in the trunk
and 13 in the extremities. Free flaps are preferred for the presence of
defects that cannot be closed with local flaps and the need for threedimensional reconstruction. Five SCC and 5 BCC patients underwent
free flap reconstruction after excision in the head and neck region
(Figure 3).
Chren et al.35 reported that the recurrence rate after 309 NMSCs
surgery was 4.5% and 9 of the lesions were BCC (5 lesions in the
head and neck, 4 in the trunk) and 5 were SCC (3 lesions in the head
neck and 2 in the trunk). In this study, the recurrence rate was 5.6%.
Recurrence rates for head and neck region were 4.9% for BCC and
7.6% for SCC. 5.2% for BCC in the trunk, 6.6% for SCC in the upper
extremity and 13.3% for SCC in the lower extremity. Recurrence rate
increases as the differentiation of SCC lesions decreases36. Although
there is not enough number of patients to evaluate the extremities,
most of the SCC lesions located in the lower extremities are poorly
differentiated in this study.

is a cosmopolitan city that can reflect the whole country. In this study
conducted in İstanbul, it was observed that NMSCs were predominantly
located in the head and neck region and the morbidities frequently
occurred in the head and neck region. Turkey is a country with a young
population. However, the young population is particularly engaged in
industrial and agricultural affairs. Considering the cumulative effects of
the sun, this data shows that measures to protect the head and neck
region from the sun should be increased.
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