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Introduction 
There has been an increasing concern in print and electronic 
media regarding increased incidence of cancer in the Malwa 
belt of Punjab. Various authors have attempted to scientifically 
correlate the available data with environmental factors. Although 
skin cancer is a less common malignancy, its incidence is noted to 
be progressively increasing over last few decades [1,2]. Basal  cell 
carcinoma (BCC), squamous cell carcinoma (SCC) and malignant 
melanoma are the most frequent primary skin cancers. BCC and 
SCC are together known as Non-Melanomatous Skin Cancers 
(NMSC). Skin cancers are relatively uncommon malignancies 
worldwide not ranking among the first ten common cancers [1], 
although there has been progressive increase in the skin cancers 
over last few decades [2]. 

Of all the diagnosed cancers in India, less than 1% is skin cancer. 
Worldwide BCC is the commonest cutaneous malignancy, but in 
India, SCC is reported to be the most prevalent skin cancer [3]. 

Skin cancer incidence in India is relatively lower in comparison 
to the western world [4], but absolute number of cases is 
estimated to be significant due to larger population base. In 
India, skin cancer constitutes less than 1% of all diagnosed 
cancers. BCC is the commonest skin cancer worldwide, but 
various studies from India have consistently reported SCC as the 
most prevalent skin malignancies [3]. Although, the incidence of 
skin cancers in India is lower as compared to the western world 
[4], absolute number of cases is estimated to be significant due 
to larger population base.

Although the incidence of all types of skin cancers is thought to be 
lower among Indians due to the protective effect of melanin, there are 
several smaller reports that NMSCs may be on the rise in India [5].  





Conventional thinking is that the incidence of all varieties of skin 
cancer is lower among Indian due to protective effect of melanin. 
Though national surveys and cross-country data in India are 
unavailable, there are several smaller reports that NMSCs may be 
on the rise in India [5]. A significant number of patients have reported 
to the Plastic Surgery department in our institution over a year with 
skin tumors and have undergone required excision and reconstructive 
surgeries for the same. Similarly, on review of oncological registrations 
there are significant numbers of new cases reported. A hospital based 
study in this region reported a paradoxically increasingly trend of BCC 
with female predilection [6]. 

NMSCs arise from keratinocytes. Ultraviolet B radiation (UVB 290-
320 nm) derived from sun exposure is a well known agent causing 
NMSCs [7].  Arsenic, radiation therapy, coal tar and various 
hydrocarbons are other important aetiological agents [8]. Arsenic, 
in compound form used in insecticides, pesticides, herbicides and 
poultry feeds is poisonous and harmful environmental contaminant 
[9]. In humans arsenic is known to cause skin cancer [10]. Both 
SCC and BCC arise from keratinocytes. Ultraviolet radiation cause 
skin derived from sun exposure is well known to be most important 
cause of skin cancer. Epidemiological data and experimental 
evidence indicate that UVB radiation (wavelength 290-320 nm) 
includes the most significant wavelengths for induction of skin 
cancers [7]. Other important aetiological agents include radiation 
therapy, arsenic, coal tar and various hydrocarbons [8]. Though 
pure arsenic is not poisonous, but its compounds that are 
used as pesticides, herbicides, insecticides and poultry feeds 
are poisonous. In fact, arsenic is a very harmful environmental 
contaminant [9] and in humans this element is known to cause 
skin cancer [10].
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Introduction: Skin cancer constitutes a small but significant 
proportion of patients with cancer. Although the presence of 
eumelanin in dark skin is protective against the development 
of skin cancer, it is increasingly being diagnosed in the Indian 
population. 

Aim: To study the profile of skin cancer patients presenting to a 
tertiary hospital in Malwa area of Punjab, India. 

Materials and Methods: Retrospective study was done 
to analyse the profile of skin cancer patients who attended 
the institution over one year from 1st December 2013 to 30th 
November 2014. A comprehensive review of aetiology and 
related risk factors was done to correlate the environmental 
factors with high skin cancer prevalence in this region. 

Results: Skin cancer constituted (3.18%) 84 out of 2638 patients 
registered with cancer of all types. The age of the patients 
was 62±14.2 years and ranged from 27 to 92 yrs. Basal cell 
carcinoma (BCC) was the most common histological type(46/84, 
54.76%) followed by squamous cell carcinoma (SCC) (31/84, 

36.91%) and malignant melanoma (MM) (7/84, 8.33%). Male: 
female ratio was found to be 0.79:1. BCC showed higher female 
preponderance (p<0.05). Head and Neck was the commonest 
site involved (p<0.05). Majority (88%) of patients were from 
rural area. 92% of patients were directly into the profession of 
agriculture with history of prolonged exposure to sunlight. 

Conclusion: Skin cancer constitutes a small but significant 
proportion of patients with cancers. This study highlights 
a paradoxically  increasing trend of BCC and female pre­
ponderance. Head  and neck is the most common site involved. 
Exposure to Ultra Violet B (UVB) radiation and higher levels of 
arsenic in drinking water has been reported to be associated 
with skin cancers. Limited studies show that levels of arsenic 
and pesticides were higher in the samples of drinking water 
in Malwa area of Punjab. Therefore a multipronged strategy 
to provide safe drinking water supply and discouraging the 
indiscriminate use of pesticides is recommended.
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Major source of human exposure to arsenic is contaminated 
drinking water. The carcinogenic potential of inorganic arsenic 
exposure through drinking water is a cause for considerable 
concern, especially because the hazardous inorganic arsenic is a 
powerful human multi-site carcinogen [11,12]. In combination with 
UVB, arsenic can cause skin cancer [13]. Available data shows 
an increased level of Arsenic, Selenium and mercury in ground 
as well as tap water, more than permissible level of United States 
Environmental Protection Agency (USEPA). High use of pesticides 
is also well known in Punjab [14]. 

aim
The purpose of this study was to analyse the profile of skin cancer 
patients presenting to tertiary care centre in Malwa area of Punjab. 
Some environmental factors correlating with high skin cancer 
prevalence in this region were reviewed. 

Materials and Methods 
This retrospective study was done at a tertiary hospital draining 
majority of the cases from Malwa area of Punjab. One year data 
of Plastic Surgery and Radiotherapy department was reviewed 
retrospectively. Patient record of total 84 patients with skin 
malignancies out of 2638 new cancer cases registered over a 
period of one year during 2013 to 2014 was analysed.

Patients were first evaluated in the outpatient clinic by a team of 
Plastic Surgeon and Radiation oncologist and they underwent 
treatment according to the protocol decided. A detailed history 
and clinical examination was done. Routine blood investigation, 
chest X-ray and imaging studies like CECT and MRI were done 
as and when required to see the local extent and regional spread 
of the tumour. Fine Needle Aspiration Cytology (FNAC)/Biopsy 
were carried out to look for regional spread. Depending upon the 
histology of the tumour, wide local excision with adequate margin 
was done. In case of large surgical defect not amenable for 
primary closure, reconstruction using skin grafts, local or regional 
flaps were performed as shown in [Table/Fig-1a-c,2a-c]. In cases 
of locally advanced growths and regional nodal spread adjuvant 
postoperative radiotherapy (60Gy/30# over 6 weeks) was given.

statistical analysis
To  analyse the results, descriptive statistics such as mean, 
standard  deviation (SD) and frequency tables were utilized. Various 
analytical tests such as χ2 test, p-value and t-test were used. The 
p-value less than 5% was considered as significant.

Results
Skin cancers constituted 84 out of 2638 (3.18%) patients 
registered with cancers in the centre over a period of one year. 
Out of the 84 patients, 46 (54.76%) had BCC, 31 (36.91%) had 
SCC and 7 (8.33%) had melanoma [Table/Fig-3]. The age of the 

[Table/Fig-3]: Type of skin cancer.

[Table/Fig-2a-c]: (a) Photograph of a patient with Basal Cell Carcinoma Glabellar 
region. (b) Intraoperative photograph after tumour ablation and marking for Limberg 
flap for reconstruction. (c) Two month postoperative photograph of well healed flap.

[Table/Fig-1a-c]: (a) Photograph of a patient with Basal Cell Carcinoma Nose.  
(b) Intra-operative photograph after tumour ablation and marking of Axial 
paramedian forehead flap for nasal reconstruction. (c) Four months post operative 
picture of well healed flap.

[Table/Fig-4]: Age distribution of various skin cancers.

[Table/Fig-5]: Sex distribution as per type of skin cancers.

patients was 62 ± 14.2 years and ranged from 27 to 92 years 
[Table/Fig-4]. Thirty seven (44.05%) patients were men and 
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cases belong to agricultural background with history of prolonged 
sun exposure while working in the fields.

The role of some environmental factors in the causation of skin 
cancers was reviewed. UVB radiation is well known as agent 
inducing non melanoma skin cancers in a dose dependent way. 
The effects of UVB radiation are enhanced by ozone depletion, 
which is responsible for an increase in biologically damaging solar 
UVB radiations reaching the Earth surface [27]. Mathematical 
models suggest an increase of 2-4% in the incidence of skin 
tumour for each 1% reduction in ozone layer [28]. But factors 
other than the mentioned above need to be searched and verified 
as ozone destruction is most evident over the temperate and Polar 
Regions, while India is a tropical country [29,30]. 

Ingestion of arsenic, both from drinking water supplies and 
medicinal preparations is known to cause skin cancers [31]. The 
association between arsenic ingestion and skin cancer has been 
documented since the late 19th century. BCC and SCC have 
repeatedly been reported to be associated with ingestion of arsenic 
alone or in combination with other risk factors [32]. The compounds 
of arsenic are used as pesticides, herbicides, insecticides and 
poultry feeds. Also inorganic arsenic, a metalloid is ubiquitously 
distributed in nature. Under certain conditions like pH, temperature 
etc, inorganic arsenic easily dissociates from its soil bound forms 
and enters the aquifers [33]. For this reason, the major source of 
human exposure to arsenic is the drinking water of course, the 
contaminated groundwater. In combination with UVB arsenic 
can cause skin cancer. Indeed arsenic-UVB interaction provides 
reasonable explanation for the cases of arsenical cancers in sun 
exposed skin. Multiple and recurrent skin lesions are associated 
with cellular immunity dysfunction in chronic arsenism [13]. The 
main proposed mechanisms regarding arsenic carcinogenicity are 
induction of chromosomal abnormalities, promotion and oxidative 
stress [34,35].

In a study by Sharma et al., many of the water samples taken from 
existing hand-pumps, submersible pumps, tube-wells, dug-wells 
(underground water) and municipal water supply from the south 
western districts of Punjab were analysed and found to have high 
content of Arsenic beyond their permissible limits said by WHO 
along with high variability. Study has revealed that 80% of water 
samples analysed was having arsenic concentration above the 
safe limit (10µgm/L) [36].

limitation
The limitations of this particular study are that this was a 
retrospective study. Longer prospective studies are required over a 
bigger population to have exact data on skin cancer in this area.

Conclusion 
Incidence of skin cancer is high in Malwa region of Punjab. Basal 
cell carcinoma is recorded as the commonest histological type 
and may be attributed to climate changes, exposure to UVB and 
high levels of arsenic in drinking water. Females are affected more 
than males. As the incidence rate of skin cancers is dramatically 
increasing, a clear understanding of the multiple causative factors 
is an essential step in their prevention. A multipronged strategy to 
provide safe water supply and discouraging the indiscriminate use 
of pesticides is recommended. Implementation of comprehensive 
cancer registry, which includes exposure to environmental agents, 
is essential in pinpointing the actual causes.
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remaining 47 (55.95%) were women (M: F=0.79:1). BCC showed 
higher prevalence among women (78.20%) while SCC (70.96%) 
and MM (71.43%) showed higher prevalence among males [Table/
Fig-5]. There was significant association between type of skin 
cancer and gender affected, p-value was <0.05. Majority (88%) 
of patients were from rural area. A 92% of patients were directly 
into the profession of agriculture. These patients gave the history 
of prolonged exposure to outdoors in sunlight. Majority of cases 
(79.76%) had lesions confined to head and neck area. All cases 
of BCC and (67.74%) cases of SCC were found in head and neck 
area. There was statistically significant association between type 
of cancer and region involved (p-value <0.05). Distribution of skin 
cancer according to site involved is shown in [Table/Fig-6].

Part

Total
Type of 
Cancer

Head 
and 

Neck
Upper 
limb Trunk Perineal

 Lower 
Limb

BCC 46 0 0 0 0 46

SCC 21 2 0 5 3 31

MM 0 2 2 0 3 7

Total 67 4 2 5 6 84

[Table/Fig-6]: Distribution of cancers as per the site involved.

Discussion
Over last few decades, incidence of skin cancer is increasing. 
NMSC is the commonest variety of cutaneous skin cancer [15]. 

BCC accounting for 70% of all malignant cancers of skin, is 
seen with largest incidence in white population [16]. This inverse 
relationship with degree of pigmentation and incidence may be due 
to protective effect of eumelanin on ultraviolet light (UVL) – induced 
damage [17]. Incidence of skin cancer has been increasing since 
last few decades worldwide. NMSC is the commonest variety of 
cutaneous malignancy [15]. The largest incidence is seen in white 
population, in whom BCC is accounting for approximately 70% 
of all malignant diseases of skin [16]. The incidence shows an 
inverse relation with the degree of pigmentation, presumably due 
to protective effect of eumelanin on ultraviolet light (UVL) - induced 
damage [17].

The reported incidence of skin cancer in India is less than 1% of all 
the cancers [18]. In our study the incidence of skin cancers is found 
to be 3.18% of all the cancer patients registered over a period of 
one year at our centre. NMSC is known to be uncommon in Asians 
[19]. Among dark skin individuals SCC is commoner than BCC. 
Various studies from India reported SCC to be most prevalent skin 
malignancy [3,20-25]. A study from Malwa region of Punjab has 
shown BCC as the commonest skin malignancy [26] [Table/Fig-7]. 
In our study also, we noted a change in trend in the histological 
variety of tumour, BCC (54.76%) being the commonest type of 
skin malignancy. 

S.No Author Year
Commonest skin 

cancer type

1 Khanolkar VR et al., [21] 1945 SCC

2 Godbole VK et al., [3] 1968 SCC

3 Talvalkar GV et al., [20] 1970 SCC

4 Budharaj SN et al., [22] 1972 SCC

5 NCRP ICMR [23] 1996 SCC

6 Laishram RS et al., [24] 2010 SCC

7 Adinarayan M et al., [25] 2011 SCC

8 Brar BK et al., [26] 2015 BCC

[Table/Fig-7]: Studies showing common type of skin cancers in India.

Punjab is India’s one of most prosperous state, largely due to 
the green revolution. Seventy percent of population is directly 
or indirectly associated with agriculture. In our study, majority of 
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