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ABSTRACT

Background: Head and Neck cancers are basically squamous cell carcinomas. It is the fifth most common cancer and
the sixth most common cause of cancer mortality in the world. Incidence of cancer as a whole for all sites is fourth
highest in Kamrup Urban District (KUD) in males (AAR 185.2) and second highest (AAR 156.3) in females out of all
Population Based Cancer Registries (PBCR) in India. Incidence of head and neck cancers in KUD is quite high both
nationally and internationally. This retrospective study was carried out to assess the incidence pattern of head and
neck cancers in Kamrup Urban District of Assam, India for the period of 2009-2011.

Methods: Cancer is not notifiable in India, so method of collecting information on cancer was active in PBCR
Guwahati. A total of 4416 cases were registered during the three years (1% January 2009- 31* December 2011) of
which 2508 were male and 1908 female. Statistical analysis used: Age Adjusted Rate (AAR), Crude Rate (CR) and
Population pyramids are provided by NCRP-ICMR.

Results: The relative proportion of head and neck cancers of total cancer cases registered in KUD constitutes 26%
(654/2508) and 12% (225/1908) in male and female respectively. In males cancer of hypopharynx (AAR 14.7) was
most common followed by tongue (AAR 9.4) and mouth (AAR 7.7). In females cancer of mouth (AAR 7.6) is most
common followed by cancer of tongue (AAR 3.2).

Conclusion: The pattern and incidence of various head and neck cancers is of utmost importance for primary
prevention and early detection to adequately manage these cancers comprehensively in the community.
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INTRODUCTION

Head and neck cancers for the purpose of descriptive
epidemiology are basically squamous cell carcinomas of
the upper aero digestive tract and refers to a group of
cancers that start in the lip, oral cavity (mouth), nasal
cavity, paranasal sinuses, pharynx, and larynx. 90% of
head and neck cancers are Squamous Cell Carcinomas
(SCC)* originating from the mucosal lining of these
regions.’

According to GLOBOCAN 2012, an estimated 14.1
million new cancer cases and 8.2 million cancer related
deaths occurred in 2012. Globally head and neck cancer
cases are estimated to be 686328 of which 57.5%
(excluding oesophageal cancer) occur in Asia. Head and
neck cancers in India accounted for 30% of all cancers.®
The incidence of Head And Neck Squamous Cell
Carcinoma (HNSCC) has been gradually increasing over
the last three decades. HNSCC represents the fifth most
common cancer by incidence® and the sixth leading
cause of cancer mortality in the world. Head and neck
cancer is strongly associated with certain environmental
and lifestyle risk factors, including tobacco smoking,
alcohol consumption, UV light, chemicals used in certain
workplaces, and certain strains of viruses, such as human
papillomavirus.

The Indian Council of Medical Research (ICMR)
launched the National Cancer Registry Programme
(NCRP) in 1982 to record the burden of cancer in India.
However, till 2001 no data on cancer were available from
the North-Eastern region of India. In 2001, a WHO-
sponsored ICMR project called ‘Development of an Atlas
of Cancer in India’ was initiated.® The relatively high
frequency of microscopically diagnosed cancer cases
observed in this project prompted the ICMR to start a
Population-Based Cancer Registry (PBCR) in the
Kamrup Urban District (KUD) of the North-Eastern
region of India from 2003. Except for sporadic hospital-
based reports on the prevalence of cancer, no population-
based registry data were available and cancer control
activities had been negligible in the region.

Guwahati is the capital of Assam and is the headquarters
of the Kamrup district. It is located at 26.11 degree North
latitude and 96.46 degree East longitude, approximately
200 metres (656 feet) above the mean sea level. The
PBCR at Guwahati was established in the department of
pathology of Dr B. Borooah Cancer Institute (BBCI), the
Regional Cancer Centre (RCC). It has been collecting
data on the pattern of cancer of the local population since
January 2003. Cancer registration in this registry is as
active as in the other PBCRs in India. Staff of the PBCR
visits various sources of registration to record
information on cancer cases in a common format. Data
collection is for both incidence cases and mortality. The
data collected over the three year period of 2009 to 2011
are presented here with special reference to head and

neck cancers of KUD. Cancer oesophagus is excluded in
this study.

METHODS

PBCR-Guwahati covers Kamrup Urban District (KUD)
with a population (annual average) of 1233264 of which
652692 are males and 580572 are females for the year
2011. Kamrup Urban District covers an area of 267.1
sq.km.”

Cancer is not notifiable in India, so method of collecting
information on cancer is active with voluntary
participation of different sources including 40 major
hospitals, 31 diagnostic centers, one state referral board
and 18 numbers of birth and death registration centers
within registry area. BBCI, a regional cancer center is the
main source of registration where all the patients are
directly interviewed. In other centers direct interview
with patients/relatives are also possible in 40-45% of
cases. For rest of the cases information are retrieved from
case files. Coding is done as per the International
classification of diseases for oncology, 3" edition’ and all
neoplasms with a morphological behaviour of /3’
(invasive carcinoma) are included in the registry. Quality
checks on the data are done through the specialized
software PBCRDM 2.1 provided by the Coordinating
Unit of NCRP, Bengaluru, India.®® All checks specified
by the International Agency for Research on Cancer
(IARC) are included in this software.” Potential lists of
duplicate cases as well as potential matches for mortality
and incidence are carried out through this software. The
population of the registry area by age group and census
was estimated using the 1991-2001.”** Crude rate during
this interval was calculated using the population estimate
derived from the difference distribution method.® The
crude, age-adjusted and truncated incidence rates per
100000 population were calculated by the direct method
using the world standard population.® In this study the
head and neck cancers groups consists of C00-14, C73.

RESULTS

Total population at risk for the period of 2009-11 was
estimated as 3699793 out of which 1958077 is male and
1741716 is female. A total of 4416 cases were registered
during the 3-year period (1 January 2009 - 31 December
2011) which included 2508 men and 1908 women. The
ratio of cancer cases in male and female is 1.31:1. The
annual average crude rate in men for all sites of cancer
was 128.1 and for women 109.5 per 100000 population.
The corresponding AARs were 185.2 for men and 156.3
for women.

Table 1 and 2 shows that relative proportion (%), average
annual Crude Incidence Rates (CRs) and age-
standardized incidence rates (AARs) by site among men
and women respectively in the KUD, 2009-11. From
Table 1 it has been observed that in males five out of ten
leading sites are head and neck cancers. From Table 2 it
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is seen that in female one out of ten leading sites are head
and neck cancers in KUD.

According to the three years report of PBCR: 2009-2011
published by National Cancer Registry Programme
(NCRP), in KUD of NE India, Relative Proportion (RP)
of head and neck cancer of total cancer cases, male and

female are 26% (654/2508) and 12% (225/1908)
respectively. In males, cancer of hypopharynx (RP: 8.3%
and AAR 14.7) was most common followed by tongue
(RP: 5.4% and AAR 9.4) and mouth (RP: 4.3% and AAR
7.7). In females cancer of mouth (RP: 4.25% and AAR
7.6) is most common followed by cancer of tongue (RP:
1.99% and AAR 3.2).

Table 1: Relative proportion, crude rates and age-standardized incidence rates by site among men in KUD, 2009-

ICD-10 Site Total
C15 Oesophagus 363
C12-13 Hypopharynx 207
C33-34 Lung, etc. 183
C16 Stomach 170
C01-02 Tongue 136
C61 Prostate 116
C03-06 Mouth 107
C32 Larynx 104
C23-24 Gall bladder 99
C09 Tonsil 94

Z All sites 2508

Table 2: Relative proportion, crude rates and age-standardized incidence rates by site among women in KUD,

11.

RP(%) CR AAR TR
145 185 270 428
8.3 106 147 282
73 93 150 192
6.8 87 133 16.9
5.4 69 94 191
4.6 59 111 4.9
4.3 55 7.7 147
4.1 53 82 121
3.9 51 7.4 115
3.7 48 66 121
100 128.1 1852 279.6

2009-11.
ICD-10 Site Total RP (%) CR AAR TR
C50 Breast 324 17.0 186 228 545
C15 Oesophagus 199 10.4 114 183 348
C53 Cervix uteri 176 9.2 101 139 31.6
C23-24 Gallbladder 162 8.5 9.3 140 247
C56 Ovary, etc. 154 8.1 8.8 10.7 226
C16 Stomach 85 4.5 4.9 7.5 13.2
C33-34 Lung, etc. 83 4.4 4.8 7.6 12.6
C03-06 Mouth 81 4.2 4.7 7.6 11.3
C54 Corpus uteri 49 2.6 2.8 4.0 8.6
C19-20 Rectum 41 2.1 24 3.7 5.9
Z All sites 1908 100 109.5 156.3 96.9

DISCUSSION

Incidence of cancer (AAR) as a whole for all sites is
fourth highest in KUD in male (AAR 185.2) and second
highest (AAR 156.3) in female out of all PBCRs in India.
Head and neck cancers are 26% in male and 12% in
female. Incidence of frequently encountered head and
neck cancers in KUD is quite high both nationally and
internationally.

Tongue cancer in KUD showed second highest incidence
(AAR 9.4) both nationally and internationally in male.
Ahmedabad urban registry only has incidence higher than
KUD (AAR 12.2). In females KUD (AAR 3.2),

Ahmedabad (AAR 3.2), East Khasi hills (AAR 3.2) have
higher incidence nationally and internationally. Highest
incidence is seen in South Karachi in Pakistan (AAR
6.6).

In case of mouth cancer KUD has AAR of 7.7 in males
which is at tenth position nationally, Ahmedabad urban
registry is number one with AAR 17.1. In case of female
KUD has incidence 7.6 which is highest AAR in India. In
KUD incidence of mouth cancer is almost similar in both
male and female.

In case of hypopharynx in male the AAR of East Khasi
hill district of Meghalaya (21.5) and the state of
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Meghalaya as a whole (17.4) are higher followed by
Aizwal district (15.4) and KUD (14.7). In female KUD
showed the highest AAR (3.6) followed by Cachar (2.6),
East Khasi hills (2.5) and Dibrugarh (2.0). Internationally
KUD has AAR which is fourth highest in male and
highest in female.

For larynx, in male, three registries in north east showed
higher AAR than other registries in India. i.e. East Khasi
Hill showed AAR 11.1, Aizawl 9.5 and KUD 8.2. Only
Delhi registry has comparable AAR of 7.6.

In case of nasopharyngeal carcinoma, for both male and
female incidence is higher in north east registries except
KUD, Dibrugarh, Tripura, Cachar. Nagaland has AAR of
21 in male which is highest in India and third highest in
world preceded by registry of China. In female Aizwal
district has AAR of 5.2 which is highest in India and third
highest internationally. KUD has AAR (0.9 in male and
0.5 in female) which is similar to other registries of India.

Most head and neck cancer cases and deaths are due to
both genetic predisposition and lifestyle behavior which
exposes to certain chemical carcinogens.’* The most
important risk factors for developing HNSCC are tobacco
smoking and alcohol consumption, which have a
synergistic effect. Smoking habits that increase the risk of
developing HNSCC are smoking black tobacco
(compared to blond tobacco), smoking at a young age,
long duration, high number of cigarettes per day, and
deep smoke inhalation.** Avoiding could prevent about
90% of HNSCCs especially laryngeal and
hypopharyngeal tumors by quitting cigarettes and
alcohol.

Tobacco chewing is a major cause of oral and
oropharyngeal SCC in the Indian subcontinent, parts of
South-East Asia, China and Taiwan, especially when
consumed in betel quid containing areca nut.® In India,
chewing tobacco accounts for nearly 50% of oral and
oropharyngeal tumors in men and over 90% in women.®
Besides tobacco consumption, lower intake of fresh
foods, green vegetables and high cooking temperature in
Indian dishes are responsible for cancer of mouth and
pharyngeal cancer.® Cancer of oral, oro and hypopharynx
share some similarities in their epidemiology, treatment
and prognosis. Geographic pattern and trends in
incidence vary depending upon anatomical subsites &
related to risk factors like tobacco & alcohol. Incidence
of carcinoma mouth & oral 2/3 of tongue are high in
developing countries while carcinoma of pharynx are
high in developed countries like Central & Eastern
Europe. High incidence is seen in India, Australia,
France, Sweden, America, Brazil and South Africa. Oral
cancer the most common cancer of Head & Neck ranks
11" worldwide (390000 new cases per year). India
accounts for a quarter of the world burden of oral
cancer.? Pattern of cancer in adolescent and young adults
by male to female ratio was found to be 1:2 and cancer of
mouth was the leading site in both sexes.?? A national

cancer mortality through nationally representative
survey?® revealed oral (lip and pharynx) cancer to be the
most leading cause of death amongst males in the age
group of 30-69 years. Human Papilloma Virus (HPV)
particularly HPV-16 is involved in a subset of squamous
cell carcinoma of head and neck cancer. The smokeless
tobacco and betal quid chewing even (with or without
tobacco) increases the risk of oral pre-cancers, as
reflected by the dose response relationships for both
frequency and duration.”* Tongue is the most common
intra-oral site of cancer in most countries. The
epidemiology shows a significant  geographic
distribution.”® The incidence in India is much higher than
the other countries when compared globally .Although a
remarkably high incidence of tongue cancer in India is
appreciated at global level amongst both sexes but there
seems to be a remarkable difference in sex incidence not
only in India but across worldwide. A high prevalence of
tongue cancer confirmed a strong link between bidi
smokizrgg and central papillary atrophy of the tongue in
India.

The cancer of oropharynx is very common in India.
Tobacco smoking, ionizing radiations, dental carries and
poor oral hygiene have all been linked to oropharyngeal
cancers. The association with alcohol consumption is
well known.?® Chronic alcoholism may also be another
factor associated with the development of carcinoma
lip."® Tobacco smoking is well established as a dominant
risk factor for HNSCC, and this risk is correlated with the
intensity and duration of smoking habit."” The cigarette
contains nitrosamines and polycyclic hydrocarbons
carcinogens elements that have genotoxic effects and
therefore may increase the risk of disease. These elements
can change the molecular profile of the individuals and
cause mutations. Recent data confirms that infection with
HPV16 is an independent risk factor for HNSCC, mainly
for oropharyngeal squamous cell carcinoma.’® In
addition, high-risk HPV types (HR HPV) are a risk
factors in about 25% of HNSCC, independent of other
known risk factors, such as alcohol and tobacco.*?

Pharyngeal cancer is less common, ranking 20" most
common cancer worldwide. Oral & pharyngeal cancers in
most countries are stable or increasing in last four
decades. Sharp increase in incidence reported in
Germany, Denmark, Scotland, Central and Eastern
Europe, Japan, Australia, New Zeeland & in USA among
non-whites.®

Nasopharyngeal carcinoma (NPC) in India has a low
incidence except in some ethnic groups in North-Eastern
(NE) regions particularly Nagaland, Manipur and
Mizoram. Some significant ethnic and geographical
variables within the country predispose the population of
NE India for high incidence of nasopharyngeal
carcinoma. It may be possible that environmental factors
modulate the viral infections in a genetically predisposed
individual resulting into a cancer of nasopharynx by a
synergistic effect of all the factors. Other causative
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factors as seen in NE states are chronic rhino-sinusitis,
poor ventilation, inhalation of smoke, and ingestion of
salted fish containing dimethylnitrosamine,®® smoked
meat, use of herbal nasal medicine,”” and preserved
foodstuff.?®

The dietary factors might contribute to high risk of
hypopharyngeal cancer in India.?® In addition to tobacco
and alcohol, dietary deficiency particularly vitamin A and
iron are implicated in the etiology® have implicated the
daily use of Kalakhar for increasing the risk of
hypopharyngeal cancer. Kalakhar is a highly alkaline
material obtained from charred false stem or from the
outer layer of a special variety of banana that is used in
the preparation of curry or commonly called as ‘dal’. The
majority of laryngeal SCCs originate from the
supraglottic and glottic regions. Cigarette smoking is a
well-known and recognized predisposing factor for
laryngeal cancer but in the absence of tobacco use, the
alcohol as such was not found to increase the risk for
laryngeal ~ malignancy  that  otherwise  would
synergistically enhance the risk for cancer.?

CONCLUSION

Trend in incidence of head and neck cancers is on rise in
India and North-East region in particular. Overall head
neck cancers are mostly tobacco related and are
encountered in a relatively advanced stage.
Understanding Pattern and incidence of various head
neck cancers is of utmost importance for primary
prevention and early detection to adequately manage
these cancers comprehensively in the community.
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