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AN INTRODUCTION TO ESOPHAGEALCANCER: PAHOGENESIS,
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Abstract
Cancer is a wide grup of many diseases and Esophageal cancer is one of the member afupissgophageal cancer
affects the esophagus,gsent in upper parof digestive system just below pyiax. Esophageal cancer is thé Bost
common cancer of the world. It has featsitike rapid pogression, late diagnosis and low sival rates. Esophageal
cancer occurs in diffemt pats of world with diffeent pevalence. The two most common types of Esophageal caneers ar
the Esophageal squamous cellgapma and the Esophageal adenagaoma. This dicle discusses the pathogenesis of
the esophageal cangéhe common types of esophageal cancer and the risk factors associated with it. It may be helpful to
non-clinicians for inceasing the understanding of this disease.

Introduction
Cancer or malignant neoplasm comprises a disease group wherein celip utdsion beyond the
normal limits (uncontrolled growth), invasion (intrusion and destruction of adjacent tissues by cancerous
cells), and occasionally metastasis (lymphatic or vascular movement and spread of cancerous cells to
other parts of the body). Generabylult somatic cells have cancer causing gene mutaiibersefore,
cancer is as a genetic disease instead of its sporadic n&tereherited genetic backgrounds are
largely unknown and majority of cancers may originate by combinatofedtefof avoidable and
unavoidable carcinogens. So, factors causing mutations along with the factors responsible for increasing
cell replication can result in cancer development. Genetic and epigenetic changes in tumor suppressor
genes, oncogenes and “caretaker” genes that favor expansion of the new clone over the old accumulate
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in multiple steps during cancer progressibherefore cancer is believed as a clonal diseésese
events result in the normal cslfransition into cancerous cell and develop capacity of proliferation
irrespective of exogenous mitogens, refractory response to growth-inhibitory signals, resistant behaviour
to apoptotic mechanisms, angiogenesis, immortality and metdstasis

Esophageal cancer (EC) is woddsixth most common cancdt is unique features of rapid
development, poor prognosis and less than 10% 5-year survival after diggnbsere occurs wide
variation in the incidence of EC in tBfent geographical areas of the world and the overall death rate
is increasing”’. The incidence of EC is expressed as number of new cases occurring/number of cases
per year/rate per 100,000 persons per.year found to be very high in Belgium, Iran, North Central
China, Japan, Kashmicertain regions of Southfrica, United Kingdom and Normandy district of
France . According to cancer statistics-2009 report, death rate of EC is up to 7.94/100,000 persons
in males®. In Indian scenario, EC is second and fifth most common cancer in males and females
respectively’®. The reasons for variation in incidence rates, measures for early diagnosis of EC and
predictors of prognosis of EC are yet to be explored in more detaildevelopment of EC has been
linked to multiple factors: environmental risk factors (tobacco - smoking and chewing, alcohol intake,
house hold combustible fuels, hot & salty beverages etc.) and genetic factors of théfawst of the
low penetrance genes have been looked for their possible role and association with susceptibility and
prognosis of EC2

Pathogenesis of Esophageal cancer

Esophageal cancer is formed in the tissues lining the esophagus (esophagugda aordaining a
muscular tube which connects pharynx to the stomach and allows food to pass through it). EC is formed
in tissues lining the esophagus (the muscular tube through which food passes from the throat to the
stomach). Following sequence of events characterise the pathogenesis of esophageal cancer:
(i) progression of normal epithelium to basal cell hyperplasia
(ii) dysplasia (carcinoma in situ)
(iiinvasive cell carcinoma

Origin of carcinoma occurs in mucosa of esophageal wall and subsequent invasion of the submucosa,
muscular layers takes place. Involvement of contiguous structures like trachea-bronchial tree, the aorta,
or the recurrent laryngeal nerve in the initial progression is also possible. In more advanced stages,
tumor tends to metastasize and moves to peri-esophageal lymphnodes and, evienthalljver
lungs or other distant vital gans.To characterise and stage the disease following signs and symptoms
are used:
(i) tumor invasion of the esophageal wall
(i) involvement of lymphnodes
(iithe presence of metastases

Most EC cases are diagnosed only when the tumor progression reaches to the later stages becaus
significant symptoms occur only when tumor becomes fairlyeland lumen becomes obstructed.
Until such conditions the cancer spreads to lymphnodes (mediastinal, cervical or celiac).

Types of Esophageal cancer
There are many subtypes of EC but two of them are most common: ESCC or esophageal squamous cel
carcinoma (originates from the cells lining the upper part of the esophagus) and EADC or esophageal
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adenocarcinoma (originates in the glandular cells that are present at the junction of the esophagus and
stomach and which make and release mucus and other fluvdsjistinct histopathologies are associated

with these carcinomas. ESCC is the most common EC worldwide (90-95% of all ECs). EADC accounts
for 50-80% of all ECs in the west, particularly in mafeMore than 90% of the esophageal carcinomas
were diagnosed as ESCC in the decade of ¥96@owever there was considerable increase in the
incidence of EADC during past 30-40 years and now it is more commonly observed EC than ESCC in
the western world. Howeven India SCC histopathology is observed in more than 90% of ECs. Less
common histologies of EC are adenoid cystic, mucoepidermoid, adenosquamotes,amidifed, and
malignant melanom&hese show poor prognoses. Carcinoma of small cell has a course similar to that
of lung carcinoma and it is also observed in esoph&gl&iomyosarcoma is a rare non-epithelial
tumor occurring in the esophagus leiomyosarcoma. Breast cancer is the most common source of
metastasis for EC.

Risk FactorsdAssociated with Esophageal Cancers
EC development is the result of Multifactorial etiologies. Previous reports demonstrate major risk
factors!®l’. In different histopathologies, the risk factors are aldemint and are listed as follows:

Esophageal squamous cell carcinoma (ESCC)

1.Age between 60 to 70 yeaWith increasing age, incidence and risk for EC development also increases as the mean age
of EC patients is more than 55 yeditse age group for 75% of the total cases is between 55 to 85 years and probability
of EC development is less than 1/100,000 for persons below the age of 48.years

2.Alcoholism and tobacco chewing/smokihgng term heavy drinking of alcohol and tobacco intake (chewing as well as
smoking in any form) is an important risk factor for ES&ICoholism and habit of tobacco consumption in combination
makes a person more susceptible for E$ETSmoking is particularly more risky for ESCC development as multiple
carcinogens are present in cigarette smoke: polycyclic aromatic hydrocamsbisy, (R-nitrosamines, aromatic amines,
heterocyclic aromatic amines, and aldehydégse chemicals are the major risk factors for E®CC

3. Non-consumption of fruits and vegetabRlsytochemicals are antioxidants, found abundantly in fruits and vegetables,
which are potent modifiers of carcinogeneaistioxidants suppress the abnormal proliferation of egrigneoplastic
lesions so a diet lacking antioxidants may become a risk factor for ESCC

4. Histoly of head and neck squamous cellci@oma:A previous history of lung carcinoma or carcinoma of digestive
system may pose a risk in such persons for ESCC developinent

5. Genderincidence and mortality due to ESCC in males is about 3 times more than that in fémales

6. Achalasia: The condition in which contraction of lower esophageal sphincter causes obstruction of flow of food and
drinks to the stomach is known/shalasia. It is caused by a probable defect in nerve cells present in lower esophagus.
This defect prevents the relaxation of lower sphincter and makes swalloviiogitdithere occurs dilation of esophagus
above this narrow region and food is retained in this dilated refyatralasia is a known risk factor for ESCC (6% of
all Achalasia patients develop ESCC) but why it is so, is not clearly undef&tood

7. Race: fudies show that in comparison to Caucasiafrizan American race (Blacks) are at three fold increased risk of
developing ESCC:.

8. Ingestion of caninogen and caosive chemicaltrritant chemicals and carcinogens pose a risk for ESCC development
on long term ingestion. Some corrosive chemicals like lye and very hot liquids can cause corrosive injury to esophagus
thereby causing risk for ESCC developnrént

9. PlummetVinson syndome:PlummetVinson or Paterson-Kelly syndrome is a triad of dysphagia, iron-deficiency anemia
and esophageal webs. One of the constituent condition of this syndrome, “Esophageal webs” is associated with increased
risk of ESCC. Esophageal webs interfere with swallowing of food and occur as abnormal protrusions of tissue in to the
esophagus.

10.Radiation therapyRadiations cause mutations in DNA therefore an earlier history of radiation therapy is considered as
a risk factor for developing ESCE

Adenocarcinoma (EADC)
1. Age between 50 to 60 yeahs:comparision to ESCC, EADC development takes place in comparatively low age group
of 50-60 yeards,
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2. Alcoholism and dbacco chewing/smokindobacco consumers, particularly smokers are at 2 to 3 fold higher risk for
EADC development in comparison to non-smokets Like ESCC alcoholism for long periods is an independent risk
factor for ESCC but with tobacco consumption in any form the risk is incré&8ed

3. Barrett's esophaguBarrett's esophagus (BE) is the result of prolonged gastro-esophageal-reflux-disease (GERD). BE
is characterised by the conversion of normal squamous epithelium to metaplastic columnar morphology and predispose
a patient for EADC developmefit

4. Hiatal hernia:In hiatal hernia, upper part of the stomach protrudes into the thorax through a tear or weakness in the

diaphragm. Because of this protrusion, hiatal heria promotes reflux of gastric contents via its direct and indirect actions
on the anti-reflux mechanism. Hiatal hernia is associated with all the symptoms and consequences of GERD- heartburn,
esophagitis, Barrett’'esophagus and EADE

. RaceCaucasians are shown to be at increased risk for EADC development as its prevalence is highé¥ in them

6. Gastpesophagealaflux disease (GERDBERD is the long term acid irritation and/or upper abdominal discomfort. In

this disorderacid leaks from the stomach to esophagus and it causes ‘heartburn’. GERD may occur without any
symptom. Howeverheartburn'’is considered to be the main symptom of GERIbng term sukring from GERD
increases the risk of EADC development as evidenced by the fact that about 30% of EADC cases can be linked to
GERD#*°

. Gender:Males are more prone to develop EADC in comparision to fertfales

. Obesity:Obesity increases the risk of development of EADC four times as compared to non-obese indtviduals

9. Infection fom Helicobacter pyloriinfection from Helicobacter pylori causes induction of atrophic gastritis which
makes reflux less acididhe Helicobacter pylori itself produces ammonia and thus help in neutralisation of gastric
acid®2. Helicobacter pylori infection was found to be associated with reduced risk for EADC developrierstia).
in a case-control stud¥.
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