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Abstract
Background: Esophageal Cancer (EC) is one of the least responsive tumors to cancer therapy with overall poor prognosis. 
Published data from different regions in India have indicated their observations on the local risk factors.  Presently, as there 
seems little prospect of early detection and effective management of this cancer, understanding the etiology of EC may sug-
gest opportunities for its primary prevention.

Material & Methods: A retrospective hospital record-based study was carried out for the period of five years (2014-2019) in 
Department of Gastroenterology of Indira Gandhi Medical College Shimla- a tertiary care hospital located in Sub – Himalyan 
ranges of North India in Himachal Pradesh.

Results: A total of 363 patients were diagnosed to have EC, 58.68% were male and 41.32% were female with male to female ra-
tio of 1.42:1. Most patients come from rural areas (82.09%) and belonged to low socioeconomic status (38.01%). Most patients 
were illiterate (41.87%) and were involved in farming works (52.06%). Majority (76.03%) had a history of smoking bidi followed 
by alcohol consumption (29.20%). The most common primary location of the malignancy was middle third of the esophagus 
in 44.63% followed by lower third 35.54% and upper third 19.83%. Squamous cell histology was identified in 70.24% patients, 
while 29.75% patients had adenocarcinoma.

Conclusion: EC is one of the important cancers in northern Indian state of Himachal Pradesh. Squamous cell carcinoma is 
the most common type followed by adenocarcinoma. The most common primary location of the malignancy was middle third 
of the esophagus followed by lower and upper third. The major risk factors associated with EC included tobacco and alcohol 
consumption besides low socioeconomic status, illiteracy, rural background and occupation of farming.
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Introduction

Esophageal cancer (EC) is the seventh most com-
mon cancer worldwide, with crude standard-
ized rate 7.5 per 100000 and age standardized 

rate 6.3 per 100000 in 2018. [1] About 80% cases of EC 
worldwide occur in less developed regions. In India, 
it is the fourth most common cause of cancer related 
deaths. Much regional variation exists in the incidence 
and pathology of esophageal cancer. It has been re-
ported that in countries with higher human develop-
ment index (HDI), there is a higher incidence of adeno-
carcinoma (AC) of the esophagus.[2] For example, in the 
US, the incidence of AC of the esophagus has increased 
by over 400% over the past 25 years.[3] In contrast, in 
countries with low HDI, like India, there is a higher in-
cidence of esophageal squamous cell carcinoma (SCC). 
Currently, SCC is the most common type of esopha-
geal cancer in the Indian subcontinent and the most 
common location is the distal third of the esophagus. 
[4] Approximately, 47,000 new cases of EC are reported 
each year and the reported deaths reach up to 42,000 
each year in India.[5]

In North America and Western Europe, alcohol 
and tobacco use are the major risk factors for squa-
mous cell carcinoma (SCC), accounting for 80–90% of 
cases.[6] Diets of scant amounts of fruits, vegetables, 
and animal products are associated with increases in 
SCC.[7] Other risk factors associated with EC include 
Plummer-Vinson syndrome (a condition characterized 
by iron-deficiency anemia and low riboflavin levels), 
achalasia, and tylosis.[8] In India, EC is being report-
ed in increasing numbers from Assam, Kashmir, Tamil 
Nadu, Karnataka, and Kerala.[9] Understanding the eti-
ology of esophageal cancer could inform interventions 
for primary prevention of this disease. Published da-
ta from different regions in India have indicated their 
observations on the local risk factors. For example, 
in the northern state of Kashmir, smoking (hookahs), 
snuff, sundried spices and vegetables, hot salted tea 
with baking soda, and red chilies have been implicated 
as risk factors.[10] Another publication from Ludhiana, 
Punjab, looked at the risk factors of esophageal SCC in 
women (who generally neither smoke nor consume al-
cohol). Poor nourishment and consumption of hot bev-
erages were found to be linked to SCC carcinogene-
sis in this study.[11] The risk factors for adenocarcinoma 
esophagus include smoking, alcohol, obesity, chronic 
gastroesophageal reflux disease, and the presence of 
Barrett’s esophagus. Since the prognosis in esophageal 
carcinoma is extremely poor and as there seems to be 
little prospect for early detection or treatment, a better 

understanding of the etiology/risk factors may suggest 
opportunity for its primary prevention. Hence, the ob-
jective of the present study was to find out the socio-
demographic determinants, endoscopic location and 
histology of patients with esophageal cancer who vis-
ited the department of Gastroenterology in a tertiary 
care teaching hospital of the state of Himachal Pradesh 
in Northern India. 

Materials and Methods
This is a retrospective hospital record-based study 

carried out in Department of Gastroenterology of 
Indira Gandhi Medical College Shimla- a tertiary care 
hospital located in Sub–Himalayan ranges of North 
India. A retrospective analysis of the medical, endo-
scopic and histopathological records of the patients 
diagnosed to have esophageal cancer was performed. 
Thus, the data is derived from a hospital-based reg-
istry. Being a retrospective study, no ethical approv-
al was required for the study as all the patients were 
diagnosed and treated with the standard departmen-
tal protocol. For extracting the data, the computerized 
data, hard copies of the files, and also the radiotherapy 
files of the patients were reviewed. 

Data were collected for the year January 2014 to 
December 2019 (i.e., 5 years). A total of 363 patients 
were diagnosed to have EC. The sociodemograph-
ic parameters including age, gender, locality, socio-
economic status, occupation, and the addiction pat-
terns of the patients were studied. Socio-economic sta-
tus was assessed by the modified BG Prasad classifica-
tion. [12] The site of the disease based on endoscopic ex-
amination and the histology were also recorded. Non-
smokers were defined as having smoked fewer than 
100 cigarettes in their lifetime or less than one cigarette 
per day for 6 months or more. All others were count-
ed as smokers for the purpose of recording in the histo-
ry sheet. To assess alcohol consumption, subjects were 
asked about their usual intake of beer, wine, and liquor 
from the age at which they started drinking at least one 
alcoholic beverage per month. A never drinker was 
defined as having consumed less than one drink per 
month. All the recorded data was entered in Windows 
Excel sheet and imported to the statistical software to 
perform the calculations. Statistical calculations were 
performed using Statistical Package for Social Sciences 
(SPSS) for windows version 20.0 (IBM Corp., Armonk, 
USA).

Results
A total of 363 patients were diagnosed to have 

esophageal cancer, 213 (58.68%) were male and 150 
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(41.32%) were female with male to female ratio of 
1.42:1 (Table I). The mean age of the study population 
was 62.11±12.06, with minimum age of 23 years and 
maximum age of 90 years. Most of the patients comes 
from rural areas (82.09%) and belonged to the low so-
cioeconomic status. As per the modified BG Prasad 
classification, 38.01% of the patients belonged to low-
er class, followed by 25.89% upper lower class, 22.58 
lower middle class, 12.39% upper middle class while 
only 1.10% was from upper class (Table I). Most of the 
patients were illiterate (41.87%) and were involved in 
farming works (52.06%). Smoking was identified as a 
risk factor in most of the patients, with bidi (76.03%) 
as the most commonly smoked form of the tobacco. 
Alcohol consumption was identified as a risk factor in 
29.20% of the patients. Only 10.74% were classified as 
patients without any addiction. The most common pri-
mary location of the malignancy was middle third of 
the esophagus in 162 (44.63%) followed by lower third 
of the esophagus in 129 (35.54%) and upper third of 
esophagus in 72 (19.83%) (Image 1a,1b, Table I). 

Squamous cell histology was identified in 255 
(70.24%) patients, while 108 (29.75%) patients had ad-
enocarcinoma. The histological types in descending 
order of frequency includes: moderately differentiat-
ed squamous cell carcinoma (36.09%), well differenti-
ated squamous cell carcinoma (30.03%), well differen-

Image 1a: showing ulcero-proliferative growth in middle 
third of esophagus. 
Image 1b: showing ulcero-proliferative growth in lower third 
of esophagus

Image 2a: showing squamous cell carcinoma esophagus. 
Image 2b: showing adenocarcinoma esophagus

Table I: Sociodemographic parameters and risk factors 
of the study patients
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tiated  adenocarcinoma (17.63%), moderately differen-
tiated adenocarcinoma (10.47%), poorely diffentiated 
squamous cell carcinoma (4.13%) and poorly differen-
tiated adenocarcinoma (1.65%) (Image 2a,2b, Table I).     

Discussion
Esophageal cancer is an upper digestive tract can-

cer, mainly prevalent in developing and underdevel-
oped countries. In the US, the mean age of EC patients 
at diagnosis is 68 years, while it was 62.1 years in our 
study.[13] In a study by Kapoor A et al. from Northwest 
India the mean age was 54.6 years.[14] In the present 
study, we observed a male preponderance with a male 
to female ratio of 1.4:1. Similar finding have been re-
ported by Sankaranarayanan R et al.[15] from south 
India with males to females ratio of 2:1. Another study 
from north India done by Sehgal S et al.[10] also showed 
higher proportions of males than females with ratio of 
2.1:1. A study from western India observed a ratio of 
1.4:1.[16] Similar sex distribution has been also reported 
by other authors.[17]

In the present study, majority of (82.09%) cases 
were from rural background, as majority of the pop-
ulation in Himachal Pradesh resides in the rural area. 
The present hospital is one of the main referrals and 
tertiary care center of the state of Himachal Pradesh 
and caters to the health needs of whole of the state. 
Education level in the present study of the EC patients 
indicated that 41.87 % were illiterates and 38.01 % pa-
tients belonged to lower socio-economic status as per 
the modified BG Prasad scale. Similar findings were 
observed by Chitra S et al.[18] in their study; majority 
78% was illiterate and 93% patients belonged to low-
er socio-economic status. Sehgal S et al.[10] in their study 
also revealed that the majority (63%) cases were illit-
erate and 59.5% were from lower socio-economic sta-
tus. In a study by Kapoor A et al.[14], 66.2% of the pa-
tients were illiterate and 48.6% belonged to the low so-
cioeconomic status while in a study by Giri PA et al.[16], 
30.91% were illiterates and 73.91% patients belonged 
to lower socio-economic status. Thus, our data are in 
agreement with already published literature.

In the present study, majority of (52.06%) cases of 
the EC are belonging to farmer category, this may stem 
from the fact that farming is the main source of income 
and employment in Himachal and about 90% of the 
population depends directly on agriculture. Another 
plausible explanation of this observation may be the 
use of organophosphorus pesticides in farming prac-
tices especially in apple orchards. However, exact 
comment on this etiology is not possible in the absence 

of specifically designed studies investigating the lev-
el of organophosphates in the serum of these patients. 
In addition, alcohol and smoking (either cigarette, bi-
di, or both) is quite prevalent in our region, particu-
larly among farmers and low socio-economic status. 
Smoking is an established risk factor for esophageal 
cancer. Western literature has reported alcohol and 
tobacco use to the major risk factor for SCC, account-
ing for 80–90% of the cases.[8] The relative risk of EC 
in relation to the amount of alcohol and tobacco con-
sumed is 155:1 when consuming ≥30 g/day of tobacco 
with 121 g/day of alcohol.[19] A meta-analysis showed 
that esophageal adenocarcinoma risk is 2.3 times high-
er in people with 40+ years of cigarette smoking, com-
pared with never-smokers.[20] Consumption of tobac-
co was observed to be highest in our study, in various 
forms like bidis (76.03%), cigarettes, hukkas, or tobac-
co chewing. Alcohol consumption was identified as a 
risk factor in 29.20% of the patients. These results are 
consistent with the earlier findings where various hab-
its like smoking and consuming alcohol predispose the 
subjects to carcinoma. The present study also revealed 
the same.

In the present study, the most common primary lo-
cation of the malignancy was middle third of the esoph-
agus in 44.63% followed by lower third of the esopha-
gus 35.54% and upper third of esophagus in 19.83%. 
Similar findings have been reported by Kapoor A et al. 
[14] with 44% of the patients had malignancy of mid-
dle third of the esophagus, 29% had carcinoma of the 
lower third and 19.4% patients had carcinoma of up-
per third of the esophagus. In another study by Giri 
et al.[16] the percentage of patients with upper, middle, 
and lower third cancer was 9.66, 40.57, and 49.76%, re-
spectively.

In our study, Squamous cell histology was identi-
fied in 70.24% patients, while 29.75% patients had ade-
nocarcinoma. Similar findings have been reported  by 
Kapoor A et al.[14] where  75.6% had squamous cell car-
cinoma, 18% patients had adenocarcinoma and 6.4% 
revealed undifferentiated carcinoma. 

Limitations
A limitation of the study is the lack of availability 

of the dietary data of the patients, which could have 
helped in better understanding the role of the identi-
fied risk factors. 

Conclusion
Esophageal carcinoma is one of the important can-

cers prevalent in northern Indian state of Himachal 
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Pradesh in the Western Himalayas. Squamous cell car-
cinoma is the most common type followed by adeno-
carcinoma. The most common primary location of the 
malignancy was middle third of the esophagus fol-
lowed by lower third and upper third. The major risk 
factors associated with EC included modifiable risk 
factors like tobacco and alcohol consumption besides 
low socioeconomic status, illiteracy, rural background 
and occupation of farming. Modification of lifestyle 
with limiting the use of addictions may be an effec-
tive strategy in the prevention of this dreaded disease. 
The most feasible method to reduce esophageal cancer 
burden is to identify and target etiological factors, im-
prove socio-economic status, and screen the high-risk 
group of people as well as generating awareness re-
garding modification of lifestyle. 

References
1.	 Bray F, Ferlay J, Soerjomataram I et al. Global cancer statis-

tics 2018: GLOBOCAN estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 
2018; 68(6): 394-424.

2.	 Bray F, Jemal A, Grey N, Ferlay J, Forman D. Global can-
cer transitions according to the Human Development Index 
(2008 2030): A population based study. Lancet Oncol 2012; 
13:790 801. 

3.	 Brown LM, Devesa SS, Chow WH. Incidence of adenocar-
cinoma of the esophagus among white Americans by sex, 
stage, and age. J Natl Cancer Inst 2008; 100:1184 7. 

4.	 Cherian JV, Sivaraman R, Muthusamy AK, Jayanthi V. 
Carcinoma of the esophagus in Tamil Nadu (South India): 
16 year trends from a tertiary center. J Gastrointestin Liver Dis 
2007; 16:245 9.

5.	 Ferlay J, Soerjomataram I, Ervik M, Dikshit R, Eser S, 
Mathers C, et al. GLOBOCAN 2012 v1.0, Cancer Incidence 
and Mortality Worldwide: IARC CancerBase No. 11. Lyon, 
France: International Agency for Research on Cancer; 2013. 

6.	 Schottenfeld D. Epidemiology of cancer of the esophagus. 
Semin Oncol. 1984;11:92–100

7.	 van Rensburg SJ. Epidemiologic and dietary evidence for 
a specific nutritional predisposition to esophageal cancer. J 
Natl Cancer Inst. 1981; 67:243–51. 

8.	 Novacek G. Plummer-Vinson syndrome. Orphanet J Rare Dis. 
2006; 1:36. 

9.	 Indian council of medical Research, Biennial Report, 1988-
89, National Cancer Registry Programme. New Delhi: ICMR; 
1992.

10.	Sehgal S, Kaul S, Gupta BB, Dhar MK. Risk factors and sur-
vival analysis of the esophageal cancer in the population of 
Jammu, India. Indian J Cancer 2012; 49:245 50.

11.	Das KC, Singh S, Pawar G, Masih R, Raju N. Risk factors 
analysis of squamous cell carcinoma (SCC) esophagus in 
North Indian females in tertiary care hospital: A case–con-
trol study. Int J Recent Sci Res 2015;6:4661-4

12.	The text book of Preventive and Social Medicine. In: Mahajan, 
Gupta, editors. 3rd ed. 2003. p. 117-8.

13.	Ke L. Mortality and incidence trends from esophagus can-
cer in selected geographic areas of China circa 1970-1990. Int 
J Cancer. 2002;102:271–4.

14.	 Kapoor A, Kumar V et al.  Sociodemographic Parameters of 
Esophageal Cancer in Northwest India: A Regional Cancer 
Center Experience of 10 Years. Indian J Community Med. 2015 
Oct-Dec; 40(4): 264–267.

15.	Sankaranarayanan R, Duffy SV, Padma Kumaray G, Nair 
SM, Day NE, Pandanabhan TK. Risk factors for cancer of the 
esophagus in Kerala, India. Indian J Cancer. 1991; 49:485–9.

16.	Giri PA, Singh KK, Phalke DB. Study of socio-demographic 
determinants of esophageal cancer at a tertiary care teaching 
hospital of Western Maharashtra, India. South Asian J Cancer. 
2014; 3:54–6. 

17.	Farin K, Graca MD, William FA. Patterns of cancer incidence, 
mortality and prevalence across five continents: Defining 
priorities to reduce cancer disparities in different geograph-
ic regions of the world. J Clin Oncol. 2006; 24:2137–50.

18.	Chitra S, Ashok L, Anand L, Srinivasan V, Jaynath V. Risk fac-
tors for oesophageal cancer in Coimbatore; Southern India; 
A hospital based case control study. Indian J Gastroenterol. 
2004; 23:19–21. 

19.	Blot WJ. Alcohol and cancer. Cancer Res. 1992; 52:2119s–23. 
20.	Tramacere I, La Vecchia C, Negri E. Tobacco smoking and 

esophageal and gastric cardia adenocarcinoma: A meta-
analysis. Epidemiology. 2011; 22:344–9. 

						      +

 34


