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Abstract Background Esophageal cancers (ECs) are more prevalent in the East Asian countries
of the world, wherein squamous cell carcinomas (SCCs) are the predominant histo-
logical subtype. In contrast, the patterns in the West are a bit heterogeneous, with
esophageal adenocarcinoma (AC) being the more frequent histological subtype. There
is very sparse published Indian data pertaining to the demographic trends of ECs.
Materials and Methods Our study was a retrospective analysis of the demographic
trends of 917 patients afflicted with ECs who were managed at our center over
a 10-year period.
Results and Discussion EC accounted for nearly 4.1% of the total cancer burden
B Al BBt L, managed at our center from January 2002 to December 2011. The mean age of our
MS ( Gen Surg) MCh X .
(Surgical Oncology), DNB patient cohort was 54.2 years. The male:female ratio was nearly 1.7:1. Tobacco chew-
(Surgical Oncology) ing was noted in 25.4%, smoking in 37%, while alcohol consumption was noted in
approximately 20% of the patients. SCC was the most common histological subtype
(78.3%), while ACs constituted only 9.9%. Eighty-nine percent of our patients presented
with locally advanced staged tumors. Definitive chemoradiation was the most com-
mon modality of definitive management then; however, over the years, our preferred

Keywords choice of the management of ECs has shifted to neoadjuvant chemoradiation, followed
= adenocarcinoma by surgery in the carefully selected patients of locally advanced resectable ECs.

= demographics Conclusion Our study clearly shows SCC to be the most common histological sub-
~ epidemiology type among ECs, a trend that has been observed in the vast majority of the East Asian
= esophageal cancer nations. The epidemic rise in the incidence of esophageal ACs as seen in the West
= India is not seen in our study. Periodic monitoring of the demographic trends of ECs is of
= risk factors great importance both for clinicians and policymakers. We hope that our study will
= squamous cell enlighten both policy holders and clinicians to better channelize the efforts toward

carcinoma prevention and more effective management of this deadly cancer.
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Introduction

Carcinoma of the esophagus ranks seventh in terms of inci-
dence (572,000 new cases) and sixth in terms of the overall
mortality worldwide (509,000 deaths). Esophageal cancer
(EC) was, in fact, responsible for an estimated 1 in every
20 cancer deaths globally in the year 2018.! Squamous cell
carcinoma (SCC) conventionally was the most common his-
tological variant worldwide; however, over the past few
decades, the number of patients diagnosed with esophageal
and gastroesophageal junction adenocarcinomas (ACs) has
markedly increased, and this increase has been primarily
attributed to the increasing rates of obesity and gastro-
esophageal reflux disease.? However, in less developed and
developing nations, including parts of China, India, and
Central Asia, SCC continues to remain the most common his-
tological variant.>¢ We analyzed the demographic trends of
ECS that presented to our tertiary care center over a 10-year
period.

Materials and Methods

Our study is a retrospective analysis of the medical records
of patients managed at our tertiary care center between
January 2002 and December 2011. Nine hundred and seven-
teen (n = 917) EC patients registered in our hospital in the
said period. The demographic data pertaining to age, sex,
body mass index (BMI), habits (chewing tobacco, smoking
either bidi or cigarette, and alcohol consumption), dietary
habits, and presenting symptoms were captured from the
case records and further analyzed. The tumor in the esopha-
gus was further analyzed, based on location, histology, grade,
endoscopic findings, stage, and the intent of treatment.

Results

Age and Sex

Nine hundred and seventeen patients in our study
included 572 males (62%) and 345 females (38%), with a
male-to-female ratio of 1.7:1. The mean age of our patient
cohort was 54.2 years (age 18-88 years).

Tobacco, Alcohol, and Eating Habits

All forms of tobacco consumption were noted in our patient
cohort. Two hundred and thirty-three (25%) patients were
tobacco chewers, which included 157 (67%) males and 76
(31%) females (p=0.05). Our cohort also included 337 patients
with a history of tobacco smoking (either cigarettes or bidi);
the vast majority were men 328 (97%). Furthermore, 176
(20%) patients were reported to consume alcohol; the vast
majority of them were again males (n = 173 [98%]), which
was significantly higher than what was noted among the
females (p < 0.05).

The mean duration (in years) of exposure to chewing
tobacco, smoking, and consumption of alcohol was 28.7
(2-60years), 24.6 (0.5-55 years), and 24.6 (1-50 years) years,
respectively. Nonvegetarian diet was noted to be the most
common dietary pattern in nearly 776 (85%) patients. This
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group consisted of 486 (63%) males and 135 (15%) females;
this association was found to be not statistically significant
(p=0312).

Clinical Presentation

Dysphagia was the most common presenting symptom seen
in 96% of our patients. The other common clinical presenta-
tions included vomiting and weight loss, and the less common
presenting symptoms included odynophagia, pain abdomen,
hoarseness of voice, cough, and neck node enlargement.

Body Mass Index

The mean Body Mass Index (BMI) in our patient cohort
was 19.72 (range: 12-49). The mean BMI among the male
patients was 19.81 (12-49), while it was 19.57 (13-31)
among the female patients (p = 0.61).

Location

The incidence of lower-third ECs (32-40 cm) was 388 (42.3%),
which was slightly higher than middle-third ECs (24-32 cm)
377 (41%).

Histology

SCC was the most common histological subtype in our cohort
(n=718[78%]), while 91 patients (9.9%) had ACs. SCC, in fact,
was the most common histology across all locations of the
esophagus (325 patients in the middle-third esophagus and
269 patients in the lower-third esophagus). The vast major-
ity of the ACs (n = 85) were found in the lower-third of the
esophagus (p = 0.0000). Further, the vast majority of the ECs
in our cohort were grade 3.

The mean age of presentation in AC was significantly higher
than what was observed in SCC (p = 0.001). The male:female
ratio of SCC was 1.44:1 (424:294), whereas it was 5:1 (76:15)
for ACs, which was also found to be statistically significant
(p = 0.00006). Further, we found that the incidence of SCC
among the age group 40-60 years and >60 years was signifi-
cantly higher to the <40 years age group as compared with
the AC group (p = 0.024).

Interestingly, our study did not find any statistical sig-
nificance between SCC and ACs in relation to the habits of
chewing tobacco, smoking, alcohol, dietary pattern, BMI,
morphological type of lesion, and the intent of treatment.

One hundred and sixty-seven patients of 718 SCC and
32 patients of 91 AC patients underwent upfront surgery
either a transthoracic or transhiatal surgery. Two hundred
and thirty-five patients in SCC group received definitive
chemoradiation, whereas two patients in AC group received
definitive chemoradiation.

Stage of Presentation and Management

The vast majority of our patients (n=821[89%]) clinically pre-
sented with locally advanced stages, and only 3% (27 patients)
presented with early-stage disease. A potentially curative
treatment was offered to 597 (65%) patients, of which 268
(29%) patients received definitive chemoradiotherapy, 220
(24%) received upfront surgery, and 70 patients (8%) received
definitive radiotherapy. Two hundred and sixty-four patients
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(29%) received palliative treatment. Furthermore, 69 patients
(8%) were found to harbor metastatic disease at presentation,
more commonly seen in the liver, followed by the lung.

Discussion

A great deal of heterogeneity is noted in terms of epidemiol-
ogy, molecular biology, clinical behavior, and management of
ECs worldwide.

Global Burden

The global incidence of ECs shows a wide variation, being high-
est in the Asian belt between Iran, Turkey, and north-central
China.”® The EC incidence was much lesser in the Western
countries; however, over the past several decades, the num-
ber of patients diagnosed with AC is increasing, probably
due to the high prevalence of obesity, Barrett’s esophagus,
and chronic gastroesophageal reflux disease.'? This trend is
further reflected by the fact that the age standardized rate
(ASR) for carcinoma esophagus in 2018 was reported to be
the highest in East Asia. The ASR stood at 19.9/100,000 for
men, while it was 6.8/100,000 for women.' The ASRs were
reported to be the lowest in West Africa, where the rates
among men are 1.6/100,000, while the similar rates among
women stand at 0.8/100,000.

It has been reported that in countries with higher human
development index (HDI), there is a higher incidence of AC of
the esophagus as evidenced in the US, where the incidence of
AC of the esophagus has increased by over 400% over the past
25 years.!® Among the Asian countries, China and Singapore
have also reported an increasing incidence of esophageal
AC.""12 The corresponding decline in the incidence of esoph-
ageal SCC in the above nations is believed to have been pre-
ceded by economic gains and dietary improvements, while in
several high-income countries, it is believed that these reduc-
tions were primarily caused by a decline in the incidence of
cigarette smoking. In contrast, in countries with lower HDI
like India, there is a higher incidence of esophageal SCC.

Indian Burden

EC occupies the sixth position both in terms of incidence
(4.9% of all cancers) and mortality (5.9% of all cancers) in
India for the year 2018. The absolute number of EC cases
for the year 2018 are 52,396 and the number of deaths
being 46,504.! Among men, ECs does figure in the list of
top 5 cancers (number 5); the number of new cases in 2018
among men was 33,890. However, EC does not find a men-
tion among the top 5 cancers among women.' In some parts
of India, the incidence of EC was very high, for example,
in Jammu and Kashmir and nearly all the states from the
north-eastern parts of India.

Comparative Demographic Trends

Population-based data worldwide suggest that ECs peak in
the sixth and seventh decades of life.”*'* The mean age of
presentation in our cohort was 54.2 years, which is, in fact,
a decade earlier than the clinical presentations from the rest
of the world. Approximately 70% of ECs globally occurred
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in men, and there is reported to be a 2 to 3-fold difference
in incidence and mortality rates between the sexes world-
wide. Our study too showed a male preponderance with a
male-to-female incidence ratio of 1.7:1.

Our study clearly showed SCC to be the most common his-
tological subtype, 718 (78%), followed by AC 91 (9.9%). This
finding is in line with the findings that SCC remains the most
common histologic subtype in many Asian populations and
most of them located in the middle- or lower-third of the
esophagus.’>® Our study further reiterated the finding that
the mean age of presentation of AC was significantly higher
than the age of presentation for SCC.

A plethora of factors contribute to the causation of SCC,
and there are in fact distinct variations between the pop-
ulations of the East and West. Tobacco and alcohol have
been associated with SCC,*'” while obesity, gastroesoph-
ageal reflux, and Barrett’s esophagus have been linked to
AC.’81° However, this classical association was not in our
patient cohort. In a population-based US study, among
patients with SCC, the factors associated with a higher pop-
ulation-attributable risks for SCC included tobacco smoking,
alcohol use, and inadequate consumption of fruits and veg-
etables.?® However, a prospective study from China showed
that smoking has only a modest impact on the development
of SCC, and drinking alcohol was not associated with an
increased risk.?! A meta-analysis study by Kubo and Corley?
suggests high BMI (> 25) was associated with an increased
risk of esophageal AC.

The other risk factors implicated in the causation of ECs
include consumption of very hot liquids, lack of fruits and
vegetables, consumption of mate tea, poor oral hygiene, opi-
oid use, polycyclic aromatic hydrocarbon exposure, chewing
betel nuts, and association with Helicobacter pylori infection
among others.*%

As per the Japanese Society for Esophageal Disease
Guidelines, six different types (types 0-5) of esophageal
tumor/lesion are found during endoscopy, which is based
on macroscopic appearance.?* The common morphological
findings on endoscopy in our series were ulceroproliferative
(combined type), circumferential ulcerative (type %5), and the
proliferative type (type 1) in decreasing order.

The management of ECs has witnessed a major change
over the years among a remarkable change in histology
and epidemiology.?” Historically, radical surgery alone was
considered to be the sole curative treatment for ECs.282°
In the present day, surgery alone in the form of either
esophagectomy alone or endoscopic resections has been
reserved for in situ or early-stage disease. However, such
tumors constituted a miniscule 3% of our entire cohort.
The vast majority of our patients (around 89%) were locally
advanced. Definitive chemoradiation was an acceptable
modality of treatment for locally advanced ECs in the pre-
vious decade, and hence, majority of our locally advanced
ECs were managed by this modality. Definitive chemora-
diation in the present day is only offered to patients with
unresectable disease, patients who either are poor surgical
candidates, or those who refuse surgery.?” It is noteworthy
to state that a fraction of patients (7.6%) in our cohort were
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deemed unfit for definitive chemoradiation and only had
radiation as a treatment modality.

The management of locally advanced carcinomas of the
esophagus has undergone a major evolution, with the wide-
spread use of combined modality therapy based on high-level
evidence from several randomized controlled trials (RCTs) and
meta-analyses; neoadjuvant treatment is the new standard of
care for locally advanced resectable ECs.3* However, a major
unanswered question remains as to whether neoadjuvant
chemoradiation is clearly superior to neoadjuvant chemother-
apy. Following the publication of the results of CROSS trial,*' our
preferred choice of the management of locally advanced ECs has
shifted to neoadjuvant chemoradiation followed by surgery.*

There is very sparse published Indian data pertaining to the
demographic trends of ECs, the most of which are case-control
studies.’>*23 The main limitation of this study was that it was
based on retrospective data gathered from a single tertiary
care center. The strengths of our study are the large number
over a decade, and its reliability of the data acquisition, as the
author’s institution has cancer registries that capture both the
hospital-based and the population-based data on various can-
cers. Our study, thus, adds to the limited published Indian data
on the demography of ECs.

Conclusion

Our study clearly shows SCC to be the most common histo-
logical subtype among ECs, a trend that has been observed
in the vast majority of East Asian nations. The epidemic
rise in the incidence of esophageal ACs, as seen in the West
and certain parts of Asia with a high HDI, is not seen in
our study. ACs, in fact, constituted < 10% of our cases in
our series. Periodic monitoring of the demographic trends
of ECs is of great importance both for clinicians and pol-
icymakers. We hope that our study will enlighten both
policyholders and clinicians to better channelize the
efforts toward prevention and more effective management
of this deadly cancer.
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