


Maneesha Publication
(Letter No.V-34564,Reg.533/2007-2008)
B-32/16-A-2/1,Gopalkunj,Nariya,Lanka
Varanasi,U.P.,India

Anvikshiki

The Indian Journal of Research
Bi-Monthly International Journal of  All Research

Editor in Chief
Dr. Maneesha Shukla,maneeshashukla76@rediffmail.com

Review Editors
Prof. H. D. Khanna,Head Department of Biophysics,Institute of Medical Sciences Banaras Hindu University,Varanasi U.P. India

Ranjana S. Khanna,Department of Chemistry,Faculty of Science,Banaras Hindu University,Varanasi U.P. India
Editors

Dr. Mahendra Shukla, Dr. Anshumala Mishra
Editorial Board

            Dr. Anita Singh,  Dr. Bhavna Gupta, Dr. Madhavi Shukla, Dr. S. M. Shukla, Dr.Nilmani Prasad Singh, Dr. Reena Chaterjee,
Dr. Pragya Srivastava, Dr. Anup Datt Sharma,  Dr. Padmini Ravindra Nath, Manoj Kumar Singh, Deepak Kumar, Archana Rani,

Avanish Shukla, Vijaylaxmi, Kavita,  Jyoti Prakash, Rashmi Saxena., Dr. A. K. Thakur, Narendra Shanker Tripathi,
Anil Kr. Tripathi, Dr. Amit Vaibhav.

International Advisory Board
Dr. Javad Khalatbari (Tonekabon, Iran.),  Dr. Shohreh Ghorbanshiroudi (Tonekabon, Iran.), Mohammad Mojtaba Keikhayfarzaneh

(Zahedan, Iran.), Saeedeh Motamed (Tonekabon, Iran.), Majid Karimzadeh (Iran), Phra Boonserm Sritha (Thailand),
Rev.Dodamgoda Sumanasara (Kalutara South),Ven.Kendagalle Sumanaransi Thero (Srilanka), Phra Chutidech Sansombat
(Bangkok,Thailand),Rev. T. Dhammaratana (Srilanka),P. Treerachi Sodama (Thailand), Sita Ram Bahadur Thapa (Nepal)

Manager
Maheshwar Shukla,maheshwar.shukla@rediffmail.com

Abstracts and Indexing

http//nkrc.niscair.res.in/browseByTitle.php?Keword=A, ICMJE  ,www.icmje.org, , banaras.academia.edu,

ebookbrowse.com, BitLibrary! http:/ www.bitlib.net/, ,freetechebooks.com, ,artapp.net,Catechu PDF /

printfu.org, ,www.fileaway.info, , ,http://www.docslibrary.com, ,Android Tips, Apps,
Theme and Phone Reviews http://dandroidtips.com, , http://www.edu-doc.com, www.themarketingcorp.com,Dunia Ebook

Gratis duniaebook.net, ,www.cn.doc-cafes.com.,  ,http://scholar.google.co.in, Website : www.onlineijra.com.Motilal
Banarasi Das Index,Varanasi, Motilal Banarasi Das Index,Delhi. Banaras Hindu University Journal Index,Varanasi. www.bhu.ac.in,

D.K.Publication Index, Delhi. National Institute of Science Communication and Information Resources Index, New Delhi.
Subscriptions

Anvikshiki,The Indian Journal of  Research is Published every two months (January,March,May,July,September and November) by
mpasvo Press,Varanasi.u.p.India. A Subscription to The Indian Journal of Research : Anvikshiki Comprises 6 Issues in Hindi and

6 in English and 3 Extra Issues. Prices include Postage by Surface mail,or For Subscription in the India by Speed Post.
Airmail rates are also available on request. Annual Subscriptions Rates (Volume 3,6 Issues in Hindi,6  Issues in English and

6 Issues of science 2012):
Subscribers

Institutional : Inland 4,000 +500 Rs. P.C., Single 1500+51 Rs.P.C.,Overseas 6000+2000Rs. P.C., Single 1000+500 Rs.P. C.

Personal : 2,500+500 Rs. P.C., Single 500+51  Rs. P.C., Overseas 5000+2000Rs.P.C., Single 1000+500Rs. P.C.
Advertising & Appeal

Inquiries about advertising should be sent to editor’s address. Anvikshiki is a self financed Journal and support through any kind or
cash shall be highly appreciated. Membership or subscription fees may be submitted via demand draft in faver of Dr. Maneesha

Shukla and should be sent at the address given below. Sbi core banking cheques will also be accepted.
All correspondence related to the Journal should be addressed to

B.32/16 A., Flat No.2/1,Gopalkunj,Nariya,Lanka, Varanasi, U.P.,India
Mobile : 09935784387,Tel.0542-2310539.,e-mail : maneeshashukla76@rediffmail.com,www.anvikshikijournal.com

Office Time : 3-5 P.M.(Sunday off)
Journal set by

Maheshwar Shukla,maheshwar.shukla@rediffmail.com
 9415614090

Printed by
mpasvo Press



AAAAAnnnnnvikshikivikshikivikshikivikshikivikshiki

TTTTThehehehehe IIIIIndian ndian ndian ndian ndian JJJJJourourourourournalnalnalnalnal     ofofofofof      RRRRResearesearesearesearesearccccchhhhh
Volume 6 Number 6 November 2012

Science
PPPPPapersapersapersapersapers

Comparative Study of Patient Controlled Epidural Analgesia ( Pcea) For Labour Pain Using Bupivacaine, Bupivacaine With

Fentanyl or Clonidine- Prospective, Double-blinded, Randomized Sequential-allocation Study.  1-9
Shaheen Bano, Shashi Prakash and Yashpal Singh

The prevalence of Diabetes Mellitus  its current treatment trends  10-16
Amit Vaibhav, O. P. Singh and Anil Kumar Tripathi

An Introduction To Esophageal Cancer: Pathogenesis, Types And Risk Factors  17-21
Saurabh Singh Rathore

Leech Therapy in Acute Filarial Attacks  22-25
Anil Kumar Tripathi, S. J. Gupta, S.C. Varshney and Amit Vaibhav

Prevalence of Diabetes and Pre-diabetes In Urban Population In India: A Review  26-29
Reema Singh and Mayank Srivastava

Assessment of Nutritional Status of Adolescent Girls in Rural Area of District Varanasi  30-34
Sweta Singh, Dr. Sangeeta Kansal and Dr. Alok  Kumar

Use of Formative Research to Optimize Infant and Young Child Feeding Practices (IYCF) in Developing Countries.  35-42
Fahmina Anwar, Ratan.K.srivastava and S.P.Singh

Statistical Analysis of Physico-chemical Characteristics of Sewage Discharge into the River Ganga During Navratri Mela At
Vindhyachal, Mirzapur.  43-49

Kshama Singh and B. D. Tripathi

Comparative study of Cytology and Quantitative Cytology in the Surveillance of None—Muscle-Invasive Bladder Cancer  50-56
Archana Rani

Study of Simplex Method For Linear Programming: An Overview  57-60
Sanjeev Kumar Singh and Dr. Kameshwar Singh

Hematocrit and its Impact on Quantitative Bio-analysis using Dried Blood Spot Technology  61-67
Ajay Kumar

Analysis – DEA and fuzzy: a case study of Academic Dept.  68-72
Manoj Kumar Verma and Dr. Kameshwar Singh

Determination of optical properties of human blood using Monte Carlo simulations technique  73-78
Ajay Kumar

PRINT ISSN 0973-9777,WEBSITE ISSN 0973-9777



Letter No.V-34564,Reg.533/2007-2008 INDIAN  JOURNAL OF RESEARCH(2012)6,17-21
ANVIKSHIKI ISSN 0973-9777  Advance Access publication 18 July. 2012

AN INTRODUCTION TO ESOPHAGEAL CANCER: PATHOGENESIS,
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Abstract
Cancer is a wide group of many diseases and Esophageal cancer is one of the member of this group. Esophageal cancer
affects the esophagus, present in upper part of digestive system just below pharynx. Esophageal cancer is the 6th most
common cancer of the world. It has features like rapid progression, late diagnosis and low survival rates. Esophageal
cancer occurs in different parts of world with different prevalence. The two most common types of Esophageal cancers are
the Esophageal squamous cell carcinoma and the Esophageal adenocarcinoma. This article discusses the pathogenesis of
the esophageal cancer, the common types of esophageal cancer and the risk factors associated with it. It may be helpful to
non-clinicians for increasing the understanding of this disease.

Introduction
Cancer or malignant neoplasm comprises a disease group wherein cells undergo division 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). Generally, adult somatic cells have cancer causing gene mutations. Therefore,
cancer is as a genetic disease instead of its sporadic nature. The inherited genetic backgrounds are
largely unknown and majority of cancers may originate by combinatorial effects of 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 progression. Therefore cancer is believed as a clonal disease. These
events result in the normal cell’s transition 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 metastasis 1.

Esophageal cancer (EC) is world’s sixth most common cancer. It is unique features of rapid
development, poor prognosis and less than 10% 5-year survival after diagnosis 2-4. There occurs wide
variation in the incidence of EC in different geographical areas of the world and the overall death rate
is increasing 5-7. The incidence of EC is expressed as number of new cases occurring/number of cases
per year/rate per 100,000 persons per year. It is found to be very high in Belgium, Iran, North Central
China, Japan, Kashmir, certain regions of South Africa, United Kingdom and Normandy district of
France  7-9. According to cancer statistics-2009 report, death rate of EC is up to 7.94/100,000 persons
in males 6. In Indian scenario, EC is second and fifth most common cancer in males and females
respectively 10. 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 detail. The development 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 the host 11. Many of the
low penetrance genes have been looked for their possible role and association with susceptibility and
prognosis of EC 12.

Pathogenesis of Esophageal cancer
Esophageal cancer is formed in the tissues lining the esophagus (esophagus is an organ containing 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)
(iii)invasive 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, eventually, to the liver,
lungs or other distant vital organs. To characterise and stage the disease following signs and symptoms
are used:
(i) tumor invasion of the esophageal wall
(ii) involvement of lymphnodes
(iii)the presence of metastases

Most EC cases are diagnosed only when the tumor progression reaches to the later stages because
significant symptoms occur only when tumor becomes fairly large and 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 cell
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 fluids). Two distinct 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 males 13. More than 90% of the esophageal carcinomas
were diagnosed as ESCC in the decade of 1960 14. However, 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. However, in India SCC histopathology is observed in more than 90% of ECs. Less
common histologies of EC are adenoid cystic, mucoepidermoid, adenosquamous, undifferentiated, and
malignant melanoma. These show poor prognoses. Carcinoma of small cell has a course similar to that
of lung carcinoma and it is also observed in esophagus 15. Leiomyosarcoma is a rare non-epithelial
tumor occurring in the esophagus leiomyosarcoma. Breast cancer is the most common source of
metastasis for EC 14.

Risk Factors Associated with Esophageal Cancers
EC development is the result of Multifactorial etiologies. Previous reports demonstrate major risk
factors 16,17. In different histopathologies, the risk factors are also different and are listed as follows:
Esophageal squamous cell carcinoma (ESCC)
1. Age between 60 to 70 years: With increasing age, incidence and risk for EC development also increases as the mean age

of  EC patients is more than 55 years. The 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 40 years 13.

2. Alcoholism and tobacco chewing/smoking: Long term heavy drinking of alcohol and tobacco intake (chewing as well as
smoking in any form) is an important risk factor for ESCC. Alcoholism and habit of tobacco consumption in combination
makes a person more susceptible for ESCC 18,19. Smoking is particularly more risky for ESCC development as multiple
carcinogens are present in cigarette smoke: polycyclic aromatic hydrocarbons (PAHs), N-nitrosamines, aromatic amines,
heterocyclic aromatic amines, and aldehydes. These chemicals are the major risk factors for ESCC 20.

3. Non-consumption of fruits and vegetables: Phytochemicals are antioxidants, found abundantly in fruits and vegetables,
which are potent modifiers of carcinogenesis. Antioxidants suppress the abnormal proliferation of early, preneoplastic
lesions so a diet lacking antioxidants may become a risk factor for ESCC 21.

4. History of head and neck squamous cell carcinoma: A previous history of lung carcinoma or carcinoma of digestive
system may pose a risk in such persons for ESCC development 22.

5. Gender: Incidence and mortality due to ESCC in males is about 3 times more than that in females 13.
6. Achalasia: The condition in which contraction of lower esophageal sphincter causes obstruction of flow of food and

drinks to the stomach is known as Achalasia. It is caused by a probable defect in nerve cells present in lower esophagus.
This defect prevents the relaxation of lower sphincter and makes swallowing difficult. There occurs dilation of esophagus
above this narrow region and food is retained in this dilated region. Achalasia is a known risk factor for ESCC (6% of
all Achalasia patients develop ESCC) but why it is so, is not clearly understood 23.

7. Race: Studies show that in comparison to Caucasians, African American race (Blacks) are at three fold increased risk of
developing ESCC 24.

8. Ingestion of carcinogen and corrosive chemical: Irritant 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 development 25.

9. Plummer-Vinson syndrome: Plummer-Vinson 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 therapy: Radiations cause mutations in DNA therefore an earlier history of radiation therapy is considered as
a risk factor for developing ESCC 13.

Adenocarcinoma (EADC)
1. Age between 50 to 60 years: In comparision to ESCC, EADC development takes place in comparatively low age group

of 50-60 years 13.
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2. Alcoholism and Tobacco chewing/smoking: Tobacco consumers, particularly smokers are at 2 to 3 fold higher risk for
EADC development in comparison to non-smokers 20,26. Like ESCC alcoholism for long periods is an independent risk
factor for ESCC but with tobacco consumption in any form the risk is increased 26,27.

3. Barrett’s esophagus: Barrett’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 development 28.

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’s esophagus and EADC 21.

5. Race: Caucasians are shown to be at increased risk for EADC development as its  prevalence is higher in them 29.
6. Gastroesophageal reflux disease (GERD): GERD is the long term acid irritation and/or upper abdominal discomfort. In

this disorder, acid leaks from the stomach to esophagus and it causes ‘heartburn’. GERD may occur without any
symptom. However, ‘heartburn’ is considered to be the main symptom of GERD. A long term suffering from GERD
increases the risk of EADC development as evidenced by the fact that about 30% of EADC cases can be linked to
GERD 21,30.

7. Gender: Males are more prone to develop EADC in comparision to females 13.
8. Obesity: Obesity increases the risk of development of EADC four times as compared to non-obese individuals 31.
9. Infection from Helicobacter pylori: Infection from Helicobacter pylori causes induction of atrophic gastritis which

makes reflux less acidic. The Helicobacter pylori itself produces ammonia and thus help in neutralisation of gastric
acid 32. Helicobacter pylori infection was found to be associated with reduced risk for EADC development by Ye et al.
in a case-control study 33.
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