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Abstract

Recent increase in the occurrence of intracranial malignancies and poor performance of therapeutic measures
have established the disease as an important concern of medical sciences. The lack of information about the disease
pattern throughout India creates problems for maintaining community health for prevention. The present study on
the hospital population of Kolkata was conducted to determine the incidence pattern of the disease in the population
of southern West Bengal, focusing on distribution with age, sex, occupation and religion in different districts of the
region, and characterizing diagnostic and therapeutic measures. Among a total of 39,509 cancer patients from 21
health centers of Kolkata, 2.4% had brain cancers and among these more than 60% are gliomas. A cross-sectional
study for a period of 3 years reported the occurrence of 15 types of intracranial malignancy, which demonstrated
astrocytomas (36.8%), glioblastoma multiformgGBM) (7.9%) and meningiomas (11.6%) to be predominant. Brain
tumors occur more frequently in males with few exceptions and the incidence was found to be highest among the 40-
49 year old group (20.2%). No specific trend for religion and occupation was apparent. However, the district wise
distribution showed maximum incidences among industrial areas, namely, Kolkata (33.1%), North 24-Parganas
(18.2%), Howrah (9.3%) and Hoogly (7.6%). Diagnosis of the disease was by CT scan, MRI and histological
identification (pre and post operative). Therapeutic procedures rely mainly on surgery and radiotherapy, whereas
chemotherapy was used as an adjuvant for about 10% of the cases. Evaluation of the scenario regarding intracranial
malignancy in this region was a long awaited requirement which should ultimately serve an important function in
pointing to risk zones within the population and allow better control measures to be introduced for the disease.
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Introduction keeping a planned record of the cancer patients was started
with National Cancer Registry Program (NCRP) of the
Proper registration of a population based data on canckrdian Council of Medical Research (ICMR) from 1982.
pattern in a particular region is important for determiningHowever, there was no organized cancer registry in eastern
the etiology, risk factors, vulnerable patches in demographiadia till 1997, when a Kolkata (Calcutta) based regional
contour of the community and priority zones to control thecancer center started to collect incidence data from different
disease. India is a developing country with second largelbspitals and clinics of the city (Sen et al, 2002). Kolkata,
population of the world. In this subcontinent an attempt opreviously named Calcutta, is the largest city in Eastern
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India, the capital of West Bengal and located at latitudenedical college hospitals and 1 specialized nodal center of
22.32 N and longitude 88.3%. The city is the economic neurological diseases in the region, 2 specialized cancer
hotspot of Eastern India attracting people of different partsospitals, different multispeciality private hospitals having
of the region. This highly urbanized and densely populatedncology department with surgical, radiation and
metropolis consists of many industrial belts and commercighemotherapeutic facilities and few private nursing homes
centers, which are also scattered in the adjacent districtgere the potential source of data. The data collection period
Therefore a partial cosmopolitan nature of the population iwas for 3 years from#1February 2000 to 31January 2003.
observed predominantly with Bengali speaking, followed A set of 10 highly qualified (Masters in Science) and
by Hindi and other language speaking people. The availablecally trained, young (25-30 years of age) registrars were
medical facilities particularly for the highly specialized employed for data collection. Registrars visited 21 potential
cancer treatment being centralized in the city, caters a largiata sources thrice in a week dividing in groups of two during
number of patients of the region for treatment. the period of 2000-2003. Additional routine visits were there
The previously established population-based canceo note the cases from outdoor patient department. The mode
registry (PBCR) in Kolkata attempted to reveal the generalf study was cross-sectional, depending on the data collected
mode of incidence of different types of cancer within theafter the beginning of the study emphasizing on prolective
community. An extensive study of the occurrence of thelata, which provided information of the situation that exists
disease within the community is essential to specificallyt a single time (Feinstein, 1981; Abramson and Abramson,
establish the nature of a particular type of cancer. A$999). The patient record books and medical registries were
malignant brain tumor is one of the toughest challenges imoroughly searched for every minute detail of all malignant
the field of the medical sciences, the nature of occurrendgain tumor patients. Registrars also interviewed the admitted
of the disease in this region is a long awaiting requiremenpatients, outdoor patients and their relatives depending on
Arecent boom in the occurrence of brain tumor and resultinghe specific set of questionnaire to collect additional
mortality preferentially in elderly has drawn the attentioninformation wherever possible. About 46% of patients and
of concerned people (Yancik et al, 1996; The Brain Tumotheir relatives were interviewed during the period.
Society, 2002). Despite multimodal therapeutic efforts mean Experienced pathologists in different hospitals, clinics
survival is only 9-12 months for grade IV and 2 years foand diagnostic centers, determined the types and gradation
grade Il brain tumors (Prados et al, 1998). Differentof malignant brain tumors. Every case with detailed
countries of Europe and North America pursued a numbétiformation including type of tumor, age, sex, religion,
of epidemiological studies to determine the communitynother tongue, occupation and economic status, district wise
determinants of the disease for developing better prognostigsidence, method of diagnosis, clinical symptoms, family
measures (Sant et al, 1996; Riggs, 2000; Johannesen etidtory and treatment details were entered in the data base.
2003). However, the epidemiology of malignant brain tumoRfter careful scrutiny to avoid any repetition and overlap,
in India is neglected so far except few minor attemptshe data were sorted out into different demographic
restricted only to the gradation of tumor types (Roy et alparameters to analyze the mode of incidence of the disease.
2002). At this juncture a hospital population based survegs it was a cross-sectional study depending on the hospital
in Kolkata was performed concentrating on the malignansopulation, only the death cases (DCN) recorded in the
brain tumor cases for the period of three years. The approakbspital medical registry were counted which comprise about
was cross-sectional depending on prolective data with4.38% of the total patients admitted during the period of
demographic, diagnostic and therapeutic detailing of th2000-2003.
disease acquired from every possible source. This study was The data obtained from potential data sources (n=21)
the first attempt to rationalize the understanding of incidenoeegistered a total of 36,509 cancer patients of which 758
of different types of malignancy of the brain, their diagnostiavere malignant brain tumor cases. About 41.16% brain
and treatment strategies in this region. As there was namor cases were from government sponsored medical
specific record regarding the epidemiology of malignantollege hospitals and neurological center, 35.75% of cases
brain tumor in the medical registry of the region, thiswere from the two specialized cancer hospitals from the
unprecedented data will reflect a new insight about theegion and rest 23.09% were from different multispeciality
problem and play a crucial role in Community Orientedprivate hospitals and nursing homes.
Primary Care (COPC) (Kark and Abramson, 1981).

Results
Material and Methods
A total number of 36,509 cancer patients registered
The data of malignant brain tumor cases were collecteduring the period of 3 years fror# Eebruary 2000 to 31

from the hospitals, multispeciality clinics and nursing homeganuary 2003, of which 2.39% cases were found to be
having the facilities to diagnose and treat brain tumors. Alnalignant brain tumor. When intracranial malignancies were
the medical centers are under the jurisdiction of Kolkatgonsidered in respect to neurological disorders, they showed
Municipal Corporation (KMC) and Kolkata Metropolitan 7.59% incidence.

Development Authority (KMDA). 4 government sponsored  Present study revealed the occurrence of 15 different
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types of intracranial malignancies, which were identified irconsidered separately for different age groups, a general age
the representative hospital population of the communityspecific trend of incidence was found with some deviations.
They were primary tumors and broadly divided into twoAn increased incidence of brain tumor in male was found
major categories depending on their origin i.e. tumors ofvithin the age group 20-29 years than their female counter
glial origin namely glioma and tumors of non-glial origin. part, whereas, incidence of the disease was found greater in
Gliomas were the most prevalent type occupying 60.03%round 45 years of age for females. After that a gradual
of the total spectrum of neoplasm in brain while non-gliabecrease of the patients was found with increasing age groups
tumors occupying 39.97% of the cases. Among glioma, th@ig-1).
incidence of astrocytoma and among non-glial tumors the By religion West Bengal is a Hindu dominated state in
incidence of meningioma were most frequent. Table-1ndia where according to the ‘Census of India 2001’
represents the detailed incidence of different types afonducted by Government of India revealed 80% Hindu and
malignant brain tumors among the population. Thel7.5% Muslim population in the state. Therefore the study
occurrence of total brain tumor in male was found to behowing 80.87% brain tumor incidence among Hindus and
comprehensively high with a male to female ratio of 2.1518.21% among Muslims were in accordance with the
For glial and non-glial tumors the ratios were 2.7 and 1.57
respectively. Except meningioma, pineal body tumor and=
neuroblastoma all other brain tumor types were found to be
dominated by males (Table-1). “]
When age specific distribution of the incidence of .|
intracranial malignancy was considered, a gradual incre%e
was found up to the age of 50 years. The age group of 4057549
years showed 20.16% incidence of the disease, which then|
gradually decreased with increasing age. The male to female
ratio in different age groups showed male preponderance
As a single case over 80 years and relatively small number
of cases (20 CaSGS) were identified for the age group 70-7‘“—0—Total Brain Tumor —3—Brain Tumor in Male —A—Brain Tumor in Female
years, no definite trend could be deduced for older age groups
(above 70 years) in both male and female patients. However
a gradual decrease of inflow of patients above the age of &igure 1. Age specific distribution of Brain Cancer and
years is evident from the data. When the total incidence d§ distribution among different age groups of male and
brain tumors, incidence between male and female wefemale separately

09 1019 20-29 30-39 4049 50-59 60-69 7079 80-89

Age Groups

Table 1. Relative Frequencies (%) of Different Types of Intracranial Malignancies Reported to be Occurred Among
the Hospital Population of Kolkata. Distribution of Occurrence of Different Tumors Among Glial and Non-glial
Type and Their Sex Specific Ratio for the Year 2000-2003

TYPES OF MALIGNANT BRAIN TUMOR % INCIDENCES MALE TO FEMALE RATIO

Among total Brain Tumor 1.71
Gliomas 60.03 2.7
Astrocytoma (I-1V) 58.89 36.76 2.77
Glioblastoma Multiforme 12.63 7.89 3.9
Oligodendroglioma 7.92 4,95 2.08
Mixed Glioma 15.42 9.63 2.27
Ependymoma 5.14 3.21 2.43
Non-Glial Tumors 39.97 1.57
Meningioma 30.96 11.63 0.74
Craniopharingioma 14.59 5.48 2.15
Pituitary Tumor 11.03 4.14 1.21
Brain Tumor (Non-specific) 22.06 8.29 2.87
Pineal Body Tumor 0.71 0.27 1
Medulloblastoma 4.27 1.6 2
Neuroblastoma 1.07 0.4 0.5
Brain SOL 13.17 4.95 2.36
PNET 1.42 0.53 1.86
Germinoma 0.72 0.26 1
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population bias of the community with a negligible amountumor patients were found to have addiction on tobacco in
of patients from other religions. Information showed no biaglifferent forms. Occupation varied very widely among the
of the occurrence of the intracranial malignancy orpatients coming from different social strata. In this study it
vegetarian and non-vegetarian food habits. 21% of the brai@iclear that, occurrence of brain tumor could not be attributed

Table 2. District wise Distribution of Hospital Population of Intracranial Malignancy in Kolkata for the year 2000-
2003, Their Distance, Communication Facilities, Industries and Pollutant Level Indicating the Major Incidence
Among Population of Industrial Regions

District %lncidence Distance Communication Industries Industrial
of From with Pollution
Brain Kolkata Kolkata

Tumors (Growth Centers By Road By Rail
of the Districts)

Kolkata 33.08 0 - - Electronic & Electrical, High
Leather, Ceramic, CO, COsQ, SO, PAN,
Pharmaceutical, Printing CECFC, NQ, N,O,
Organic & Inorganic Toxins,
Heavy Metals
North 24 18.2 ~50-60 kms +++ +++ Electronic, Engineering, High
Parganas Chemical, Textile, Leather, ~ CO,C&D, SQ, PAN,
Jute, Agro, Pharmaceutical GQCFC, NQ, N,O,
Organic & Inorganic Toxins,
Heavy Metals
Howrah 9.32 60 kms +++ +++ Metal, Textile, Polymers, High
Agro, Ceramic CO, CQ SOZ, SQ, PAN,

NO,, N,O, Organic &
Inorganic Toxins

Hooghly 7.62 ~60-70 kms +++ +++ Engineering, Rubber, Foundry, High
Textile, Metal, Car, Glass CO, GQ, SQ, PAN,
NO,, N,O, Organic &
Inorganic Toxins, Heavy
Metals, Coal Particles

South 24 6.62 55 kms ++ ++ Textile, Engineering, Agro, Moderate
Parganas Leather, Pharmaceutical, CO,,&0), SO, PAN,
Polymer NQ, N,O, Organic &

Inorganic Toxins, Heavy
Metals, Coal Particles

Midnapur 6.62 110-140 kms +++ +++ Chemical, Ceramic, Moderate
Petroleum & Polymer CO, COSQ, SQ, PAN,
CC,. NO,, N,O, Organic &
Inorganic Toxins, Oil
Nadia 4.66 55 kms ++ +++ Chemical, Metal, Breweries Moderate
CO, CQ, SQ, sqQ,
Organic & Inorganic Toxins
Bardwan 4.66 130-170 kms ++ +++ Steel Plant, Metal, Moderate
Coal Mining CO, CQ SO, SQ,
Inorganic Toxins, Coal Particles
Bankura 2.86 Over 200 kms + ++ Few Low
Birbhum 15 Over 200 kms ++ ++ Few Low
Malda 1.35 Over 250 kms + ++ Not Mentionable Low
Dinajpur 1.2 Over 250 kms + ++ Not Mentionable Low
Mursidabad  1.05 Over 200 kms + ++ Not Mentionable Low
Purulia 0.9 Over 250 kms + ++ Not Mentionable Low
Jalpaiguri 0.3 Over 250 kms + ++ Not Mentionable Low
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to any occupational hazarddot even a single case was different hospitals of Kolkata from adjacent states of West
found with any significant family history of having brain Bengal like Bihar, Jharkhand and Tripura and from the
tumor. neighboring country Bangladesh (4.81%) for better
West Bengal, occupying less than 3% of total land are@ieatment.
of India, contains about 9% of its population and is most Different clinical symptoms like headache, diplopia and
population dense state of India. Most of the people reside jgrotrusion of eye ball, recurrent convulsions, behavioral
this oldest industrial region of the country developed by thdisturbance, slurring of speech, unconsciousness, weakness
side of Hoogly river (lower part of river Ganges) in andof limbs, paralysis, facial palsy etc observed among the brain
around Kolkata. As the adjacent districts are well connectetimor patients hinted for the disease were confirmed by
by roads and rails with the city, the centralized treatmertdiagnostic methods. Diagnostic procedures were dominated
facilities in Kolkata, particularly for brain tumor, is utilized by radiological spotting of tumor with CT scan and MRI
by the people of neighboring areas. Therefore the malignafellowed by stereo-tactic biopsy for histological
brain tumor patient data from the hospitals under tha&entification. Histological confirmation with or without CT
jurisdiction of KMDA showed the drainage of patients fromscan and MRI was done for about 58.61% cases. For about
different districts reflecting the incidence of the disease i#1.39% cases only CT scan (22.02%), MRI (6.25%) or both
those specific areas. Incidence of intracranial malignand§l3.12%) were done for tumor detection (Fig-3). In almost
was highest in Kolkata (33.08%) (considering people livingall these cases tumor type and grading were determined by
for 1 year in Kolkata is the resident of the city) followed bypostoperative biopsy.
North 24-Parganas (18.2%). Howrah, Hoogly, South 24- Therapeutic interventions against intracranial
Parganas and Midnapur were the other major districts afialignancies were mainly dependent upon surgery and
high disease incidence (Table-2 and Fig-2). All these districtaidiotherapy. Surgical expropriation of the tumor mass
were within a distance of 100 Kms from Kolkata, exceptvithout any supportive therapy was found in a maximum of
Midnapur (Haldia port and Industrial belt), but well 29.83% cases, while therapy depending solely on radiation
connected with Kolkata. The pollution levels of these areawgas 28.92%. In about 27.7% cases radiotherapy used as post
were also high due to the disposal of industrial wastéherapeutic treatment. Chemotherapy mainly by bis-ENU,
products. Moreover, even more than 8% of patients came ¢is-ENU and vincristrine were mainly applied as supportive

- Kolkata

. Horth 24 Pargana
Howrah

- Hoogly

. South 24 Pargana
. Hidnapur

. Hadia

. Bardhwan

9. Bankura
10.Birbhum
11_Haldah
12.Dinajpur

13. Hursidabad

14. Purulia
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Figure 2. Position of Southern Part of Westbengal in India, Which is One of the Most Densely Populated, Economically,
Industrially and Agriculturally Important Areas in the Country. Districts of the Region are also Designated
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therapeutic protocol with surgery and radiotherapy. AlimosPrados et al, 1998; Sant et al, 1998; Riggs, 2000; Johannesen
no use of immunotherapy was found and 1.22% of patients al, 2003). Being a group of investigators dealing with the

were left untreated (Fig-4).

Discussion

Brain tumor epidemiology in India has negligible
evidences except few protracted references of incidence

immunotherapeutic protocols to combat against intracranial
malignancy (Sarkar et al, 2002; Mukherjee et al, 2003;
Begum et al, 2003), we found the lacuna of information on
the patient data in this field. To define the priorities of
controlling brain tumor, delineation of the demographic
phture of incidence of the disease and status of existing

brain tumor types (Roy et al, 2002). Even the registration afiagnostic and therapeutic protocols are the necessity in this
cancer cases in eastern India was not developed in a systergigion.

manner until 1997 when the PBRC of Kolkata was organized Kolkata is one of the most population dense cities of the
by Chittaranjan National Cancer Institute (CNCI) by theworld and the largest city in eastern India with profound
support of International Agency of Research on Cancegconomic, industrial and demographic importance. As the
(IARC), Lyon, France. Their attempt was a holistic approachealth care system in brain tumor is highly specialized and
considering all the cancer cases in a broad platform anbleir availability is centralized in the city hospitals, most of
showed only the frequency of brain cancer incidences amortige cases are referred from adjoining districts to the hospitals
the total cancer types (Sen et al, 2002). However thef Kolkata. The medical college hospitals, specialized cancer
increasing trend of incidence of brain cancer throughout theospitals, private hospitals, nursing homes and clinics
world, poor prognosis, failure of therapeutic strategies anthroughout Kolkata were the potential data sources where
high mortality rate has drawn the attention of concernedt least one of the facilities among radiotherapy,
people to the disease (The Brain Tumor Society, 200Zhemotherapy and surgery were available. Therefore the

o
12.74% 3.39%

7.32% 39.02%

5.01%

11.25%

16.12%
OCT scan O CT scan+MRI
O CT scan+tMRI+Histopathology OMRI
O MRI+Histopathology OCT scan+Histopathology
O CT scan+X-ray O Histopathology

Figure 3. Methods of Diagnosis of the Hospital Patients
for Detecting Brain Tumors in Kolkata for the Years
2000-2003. Simultaneous Use of CT Scans, MRI or
Stereotactic Biopsy are Most Common

1.22%
1.98% 3.35%152% 77
5.48%

29.83%

28.92%

27.70%

O Surgery O Surgery+Radiotherapy

O Radiotherapy O Surgery+Radio+Chemotherapy
O Chemotherapy O Radio+Chemotherapy

O Surgery+Chemotherapy @ Without Treatment

Figure 4. Different Methods of Therapy Employed for
Treating Intracranial Malignancies in Hospitals of
Kolkata for the Year 2000-2003
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patient population reflected the trend of incidence of
intracranial malignancy in the population of southern
Westbengal. As the study was based on the hospital
population, the death cases (DCN) after discharge from
hospitals were not considered. The rate of mortality in
malignant brain tumor being very high (Prados et al, 1998)
and patients being scattered through a vast area (thousands
of square kilometers), it was difficult to procure the DCN
data. Though attempts were made to gather information by
sending reply-paid postcards, the response was very poor.
So the study was done to decipher the incidence of malignant
brain tumor types, their distribution in age and sex, religion,
food habits, occupations, districts and to evaluate diagnostic
and therapeutic measures used against the disease depending
on the hospital population. A remarkable decrease of hospital
population in older ages could not be attributed with the
lower incidence rate, because an increasing amount of DCN
data above that age period was omitted. This study thus
analyzing the hospital population, hinted towards the health
care strategies to be developed against intracranial
malignancy.

We had 2.39% brain tumor patients among total cancer
cases, which vary between 2-3% throughout the world
(Parkin et al, 1997). However a much higher incidence of
glioma (60.03%) was observed differing from an observation
where 50% incidence of glioma was found among the
selected hospitals of Delhi, India (Roy et al, 2002). As the
consensus classification of brain tumor is a questionable fact,
the WHO classification established by Kleihues et al, 1993
is followed here. Among different types of glial tumors,
astrocytoma was most frequent occupying 58,89% glioma
incidences. As glioblastoma multiforme (GBM) is now
regarded as high grade of astrocytic tumors (Kleihues et al,
1993; Russell and Rubinstein, 1989), their incidences if
considered as astrocytoma, will reach up to 71.52%. Again
mixed glioma, reported 15.42% among the glial tumors, also
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have abnormal astrocytic cells. Therefore very higtestrogen balance which has an important neuroprotective
incidence of astrocytoma among the glioma patients showedle (Dena et al, 2001; Paganini-Hill and Henderson, 1994)
similarity with the world scenario (over 80% are astrocytiomay play a crucial role in developing less number of brain
tumors among gliomas) (Cancer Bureau, 2002; Hayostek gtmor in younger age group and increasing the incidence
al, 1993). Oligodendroglioma (7.92%) and ependymomaumber between 40 to 59 years among female. The general
(5.14%) were the other two glioma subtypes. Nongliatendency of higher incidence of malignant brain tumor in
tumors consists of many different varieties, of whichthe age within 30 to 60 for both sexes might be correlated
meningeoma was most common (30.96%) followed bwith the higher exposure to different environmental
craniopharingeoma. Around 22.06% nonglial tumors werearcinogens. These make certain susceptible individuals
identified nonspecifically. Though the identification of more prone to brain tumor due to transformation of
different types of brain tumors were done by skilledprotooncogene to oncogene and also due to increased rate
neuropathologists in different hospitals and diagnostiof mutational changes from the middle age groups
centers, certain anomalies may also arise regarding théBiumenthal and DeAngelis, 1994; Vijg, 2000).
classification and gradation. When handling with hospital Kolkata and its adjoining districts have developed as one
data, investigators had to rely on the documentedfthe mostimportant growth center of India with traditional
observations as in the primary data sources and except lith@d modern industries. From the period of British colonial
confusion, the classification and relative frequencies ofuling the basin of Hoogly river (one among two tributaries
incidences were exhibiting the actual scenario of brain cancef river Ganges) emerged as the most important industrial
in the region (Table-1). zone of India, where modern industries are now developing.
From total brain cancer incidences male to female ratitncluding Kolkata, Howrah, Hoogly, North and South 24
was 1.71, which increased to 2.7 in glioma but 1.57 foParganas and recently Midnapur are the major districts,
nonglial tumors. Noticeably higher incidences of malewvhich have developed as industrially and economically
glioma patients varied widely from the global trend wheremportant regions, i.e a large portion of southern West bengal
the ratio was 1.6 with some deviation in local communitiegFigure-2). This area also yields a high amount and variety
(The Brain Tumor Society, 2002; Davis and Preston-Martingf crops and has two ports (Kolkata and Haldia). Kolkata is
1998). Even a significance test was done among five moste administrative and economic headquarter of the area and
patient populated hospitals where no significant differences the largest and most important city in eastern India.
between the proportion of male and female patients wdsolkata is well connected with the area by national and
observed (data not shown). Thus this observation impliedistrict highways and rail. As modern medical facilities are
that male patients were homogeneously predominant in tlevailable in the government sponsored and private hospitals
hospitals. Even all subtypes of glioma showed more thaof the city, most of the patients either with referance or
two fold incidences of men than women. However indirectly come to the hospitals of Kolkata for proper
nonglial tumors, several types like meningioma andreatment. The distance and communication facilities are two
neuroblastoma were dominated by women, few had niafluencing factors for the proportion of inflow of patients.
gender bias and others were dominated by men (Table-1jcluding districts of southern Westbengal, patients come
The sex specific inclination of glioma incidence towarddrom adjoining states like Bihar, Jharkhand, Tripura as well
male in the region needs to be studied with much attentioas from neighboring country Bangladesh. Therefore the
As glioma is one of the most vulnerable malignancy amongtudy of hospital population of Kolkata at least reflects the
all types of cancer with a very high mortality rate, theactual state of art of incidence of a complex disease like
causative factors behind male susceptibility to the diseasetracranial malignancy. Present study revealed that Kolkata
or resistance among women in the community should bis the most severely affected district with 33.08% incidence
deduced for better prognosis of the disease. followed by North 24 parganas (Table-2). As Kolkata is a
The age specific incidence pattern showed a more gopulation dense city with several industries, a huge amount
less similar trend in both male and female as well as faf industrial and automobile pollutants made the
total brain cancer patients. However two major deviation oénvironment inhospitable for healthy living. The industrial
the trend of incidence were observed between male amallution is also very high in North 24 Parganas, Howrah
female population. Between the age group of 20-29 yearsaamd Hooghly. Most polluting industries in this region are
comparatively low incidence of brain tumor was observedeather, chemical, polymer, metal industries and also other
in females. It was then increased to a considerable degrgelustries have a considerable polluting effects. Table-2
among 40-49 years of ages than their male counterparthowed the incidence of intracranial malignancy among
Again, 50-59 years of age group also contain significandifferent districts, their distances, communication status,
number of brain tumor patients. On the contrary the malmajor industries and pollutants. Most of the districts with
patients showed much regularity in their incidence curve dieavy industrial burden are adjacent to Kolkata and
the disease. However from the 60 years of age, a shatpmmunicated well with roads and rail. Districts distant over
decline of the hospital patients were observed for both sexéZ)0 Kms from Kolkata are not communicated smoothly at
The highest incidence of brain tumor around 45 years déast by roads (Table-2). Apart from distance factor,
age may be due to estrogen deficiency in menopausiedustrially less developed districts registered very low
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number of brain tumor patients. However moderatelyn 29.83% cases brain tumors were resected by surgery case,
polluted districts had considerable number of patients, whilie another 34.7% cases surgery was followed by radio- and
high incidence of brain tumor were found in highly pollutedchemotherapy. On the contrary, only radiotherapy was done
industrial districts. This incidences data hinted towards then 28.92% patients and in another 36.5% of cases radiation
pollution factors, which might have some role for the diseas&as either post surgical or with chemotherapy. But only a
The vast array of industrial contaminants likevery small fraction of patients (1.98%) of brain tumor was
organochlorines, aromatic benzo pyrene, nitrous oxidegependent solely on chemotherapy and comparatively small
nitrosoamines, heavy metals etc in this industrial regionumber of patients (<10%) received chemotherapeutic drugs
borne by air, water and soil may lead to ulceration anth addition to other treatments. One basic constrain for low
cancerous tumors (Yuspa, 2000; IARC, 1972-2001). These of chemotherapeutic and not a single use of
metabolic derivatives of nitrate, nitrite and other organiemmunotherapeutic drugs in this region was the high
compounds are nitrosoamins, which can be produced froexpenditure for these applications. Government sponsored
a wide variety of primary sources like industrial wastes ifhospitals only used these drugs when they were of utmost
air, water, food preservatives, pesticides, tobacco smoke andcessity and patients of higher economic strata afforded to
chewing etc. According to the recent reports of Nationahave these therapeutics in private hospitals. Again the drug
Environment Research Institute (NERI), State and Centraésistance property of brain tumor due to the blood brain
Pollution Control Board the presence of nitrogen dioxide i®arrier (BBB) (Zunkeler et al, 1996), poor response of
also very high in Kolkata and North 24 Parganaschemotherapeutic drugs in the disease (Fine et al, 1993),
Nitrosoamines showed different types of malignancyless availability of expertise, proper infrastructural facilities
particularly glioma in various laboratory animals and arend advanced drug for modern therapies with their high price
now growing concern as etiological agent for cancer in thetc emerged as the basic hindrances to use other modern
human (Lijinsky and Epstein, 1970; Lantos, 1993). Differentherapies. However, existing mode of treatment did not show
types of nitrogenous compounds, organic and inorganijgromising results at all, particularly for glioma. Therefore
toxins and heavy metal toxicity from chemical, leathermodern therapeutic strategies are required to be employed
metal, polymer industries and pesticides from the vador providing better survival of the malignant brain tumor
agricultural land of this area may have a potential role ipatients in this area.
inducing brain tumor in this region. As industrial belts  Therefore, to satisfy the purpose of providing information
showed higher incidence, further investigation is requiredbout malignant brain tumor, an intrusion had been made in
to materialize any idea about environmental toxicity andhe unscanned territories of epidemiological aspect of the
occurrence of intracranial malignancy. Predisposition oflisease within the hospital population of Kolkata. This cross-
male patients with glioma is the other area to clarify whethesectional survey described the status of the disease in respect
any genetic background or the exposure of environmenttd different parameters of population and reflecting its mode
toxicity, use of tobacco etc have any effect over this gendef incidence within the region of southern Westbengal.
bias. Though a number of questions were still left, the present
Proper and early diagnosis is important to treat diseasstidy establishes itself as the first landmark of its kind. Data
like intracranial malignancy. The increased awareness aables and graphics helped to crystallize the idea by providing
improved availability of high quality MRI, CT scans anda community diagnosis that can be utilized in developing
stereotactic biopsy have increased the rate and quality cdmmunity oriented primary care (COPC) against malignant
detection. This improved diagnosis is suggested as one lmfain tumor in this region.
the main factors behind the recent increase of brain tumor
identification (Leglar J M and Gloeckler Ries, 1999). TheAcknowledgement
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