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INTRODUCTION 

The larynx is located in the anterior aspect of the neck, 

suspended from the hyoid bone, and spans between C3 

and C6 vertebrae. It is connected superiorly to the 

pharynx and is continuous inferiorly with the trachea. 

The larynx is formed by a cartilaginous skeleton, which is 

held together by ligaments and membranes. The external 

and internal laryngeal muscles act to move the larynx and 

it’s parts for phonation and breathing. Anatomically, the 

internal cavity of the larynx can be divided into three 

sections namely the Supraglottis, which extends from the 

epiglottis to the ventricular bands. Glottis, which contains 

vocal cords and extends about 1cm below them. The 

opening between the vocal cords is known as rima 

glottidis, the size of which is altered by the muscles of 

phonation, Subglottis extends from the inferior border of 

glottis to the inferior border of cricoid cartilage.1 

The larynx is an essential organ and performs vital 

functions such as maintaining an open air way, 

vocalization, protection of lungs from aspiration of solids 
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and liquids, allowing leverage by closing the glottis 

during a Valsalva maneuver to increase upper-body 

strength and to ease defecation.2 

Both benign and malignant tumors occur in the larynx. 

Benign tumors constitute less than 5% of laryngeal 

tumors. Laryngeal cancer is the ninth and seventh most 

common cause of cancer in males in Asia and India 

respectively. In India, the incidence of laryngeal cancer 

has been reported to be 1.26-8.18 per 100,000 population, 

in different regions in the country.3 

The most important risk factor for cancer larynx appears 

to be the use of tobacco. National Cancer Registry 

Program enlists laryngeal cancer as one of the tobacco-

related cancer.4 Other causes that have been implicated in 

it’s aetiology are alcohol consumption, occupational 

exposure to certain carcinogens, radiation exposure and 

genetic factors.5  

Malignant tumors of the larynx may affect laryngeal 

physiology depending on tumor location and size leading 

to various clinical presentations.6 The main treatments for 

laryngeal malignancy are radiotherapy, surgery and 

chemotherapy depending on the stage of the disease.7 

The present study was conducted to establish the 

epidemiological profile of the patients who were 

diagnosed as having laryngeal malignancy, to analyse 

anatomical site-wise distribution of laryngeal malignancy 

and the staging of laryngeal tumor at the time of 

presentation in people from rural areas.  

METHODS 

A cross-sectional study was conducted in the department 

of ENT of Chamarajanagar Institute of Medical Sciences 

and Hospital, Chamarajanagar, India, for a period of 2 

years 6 months from October 2014 to March 2017. A 

total of 50 patients were included in our study. During the 

study period, all cases that were diagnosed as Carcinoma 

Larynx by histopathology were included in the study 

group. A detailed history was taken and clinical 

examination including ENT, general and systemic 

examination was carried out in all patients suspected to 

be affected by laryngeal malignancy. Routine blood 

examination, renal and liver function tests, 

ultrasonography of abdomen and pelvis, chest x-ray was 

carried out. FNAC (Fine Needle Aspiration Cytology) of 

neck masses if present was carried out. Specialized 

investigations like upper gastro-intestinal endoscopy, 

computerized tomography (CT), MRI (Magnetic 

Resonance Imaging) of the head and neck region, chest 

and abdomen was carried out if required. Direct 

laryngoscopy was carried out and Tissue specimen 

obtained from biopsy of the growth in the larynx was sent 

for histopathological examination which was done using 

hematoxylin and eosin staining to establish the diagnosis 

of carcinoma and it’s grade.   

RESULTS 

Data was collected from the patients included in the study 

and included personal details of the patient, socio-

economic details, habits of the patients. All the data was 

collected using a proforma and standard statistical 

analysis was done and the data was represented in 

number and percentages. 

Table 1: Age and sex incidence. 

Age group 

in years 
Male Female Total 

Percentage 

(%) 

0-10 - - - - 

11-20 - - - - 

21-30 - - - - 

31-40 1 - 1 2 

41-50 10 - 10 20 

51-60 18 1 19 38 

61-70 13 2 15 30 

71-80 3 - 3 6 

Above 80 2 - 2 4 

Total 47 3 50 100 

Majority of the patients (38%) were in the 6th decade of 

life. Other cases presented predominantly in 7th and 5th 

decade (Table 1). 

Table 2: Socio- economic status. 

Socioeconomic 

status 
No. of cases Percentage (%) 

Upper class 2 4 

Middle class 13 26 

Lower class 35 70 

Total 50 100 

Majority of the patients (70%) belonged to the lower 

socio-economic strata (Table 2). 

Table 3: Occupation. 

Occupation No. of cases Percentage (%) 

Agricultural 

worker 
26 52 

Laborer/daily 

wage worker 
14 28 

Office worker 2 4 

Factory worker 5 10 

House wives 3 6 

Total cases 50 100 

Majority of the patients (52%) were agricultural workers 

(Table 3). 

All the patients were exposed to tobacco either by 

smoking or chewing. Majority of the patients had the 

habit of alcohol consumption (Table 4). 
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Table 4: Personal habits. 

Personal habits No. of cases 

Non-vegetarian 34 

Vegetarian 16 

Alcoholic 32 

Non-alcoholic 18 

Smoker 44 

Non-smoker 6 

Tobacco chewing 14 

Solid fuel for cooking 35 

Table 5: Symptomatology. 

Symptoms 
Duration in Months Total no of 

cases 
Percentage (%) 

0-3 4-6 7-12 >12 

Change in Voice 39 7 3 - 49 98 

Pain in throat 28 5 1 - 34 68 

Difficulty in Swallowing 23 5 2 - 30 60 

Lump in neck 20 3 2 1 26 52 

Difficulty in breathing 19 5 1 - 25 50 

Cough 21 3 1 - 25 50 

Weight Loss 16 4 3 - 23 46 

Stridor 14 - - - 14 28 

Ear ache 6 3 2 - 11 22 

Table 6: T-Staging. 

Staging No of cases Percentage (%) 

T1 7 14 

T2 7 14 

T3 30 60 

T4 6 12 

Total 50 100 

Table 7: Lymph node metastasis. 

Cervical Lymph nodes No. of cases Percentage (%) 

Ipsilateral single node (≤3 cm) - N1 25 50 

Ipsilateral single node (>3 and ≤6 cms) - N2a 2 4 

Ipsilateral multiple nodes (≤6 cms) - N2b 1 2 

Bilateral/Contralateral ≤6cm - N2c 0 0 

Lymph node > 6cms - N3 1 2 

Neck nodes (Total No. of cases) 29 58 

Table 8: TNM staging of laryngeal tumors. 

Stage Number Percentage (%) Percentage (%) 

I (T1N0M0) 7 14 14 

II (T2N0M0) 7 14 14 

III 
T3N0M0 5 10 

60 
T1-3 N1M0 25 50 

IV 

IVA 
T4a N0-N1 M0 2 4 

12 

T1-4a N2 M0 3 6 

IVB 
T Any N3 M0 1 2 

T4b N Any M0 0 - 

IVC T Any N Any M1 0 - 
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Table 9: Anatomical site-wise distribution of laryngeal malignancy. 

Tumor location Stage Number Total Percentage (%) 

Supraglottis 

I 2 

41 82 
II 6 

III 27 

IV 6 

Glottis 

I 5 

9 18 
II 1 

III 3 

IV 0 

Subglottis I, II, III, IV 0 0 0 

 

Majority of the patients (98%) presented with history of 

change in voice (Table 5). 

Maximum number of patients presented in T3 stage of 

the tumor to the hospital (Table 6). 

Majority of the patients had lymph node metastasis at the 

time of presentation (Table 7). 

60% of the laryngeal malignancy patients were presented 

in stage III, 14% of the patients presented in stage I and 

stage II each, 12% of the patients presented in stage IV 

(Table 8). 

82% of the cases had supraglottic malignancy (Table 9). 

All the 50 patients had squamous cell carcinoma on 

histopathological examination of the biopsy specimen of 

the tumor.  

DISCUSSION 

Head and neck cancer constitute about 5 to 50% of all the 

cancers found in the world.8 In India, head and neck 

cancer constitutes about 30% of all the cancers, and 

laryngeal cancer is the second most comon amongst all 

the head and neck cancers.9 Laryngeal cancer is the 

second most common respiratory cancer after lung 

cancer.10 

Various risk factors have been suggested for the 

development of laryngeal cancer such as tobacco use, 

excessive ethanol use, male sex, infection with human 

papillomavirus, increasing age, diets low in green leafy 

vegetables, diets rich in salt preserved meats and dietary 

fats, occupational exposure to metal, plastic, paint, 

asbestos, radiation, fumes from fossil fuel combustion 

and laryngopharyngeal reflux. 

Majority of the patients in our study were male (94%), 

this was similar to the studies conducted by Bhattacharjee 

et al, Vartanian et al.11,12 Various factors could contribute 

to the higher incidence of laryngeal malignancy in males 

such as the use of tobacco and alcohol consumption being 

higher in males and being uncommon in females as the 

consumption of these by females is considered a taboo in 

Indian population, especially in the rural areas. However, 

all the female patients in our study had the habit of 

tobacco chewing. Laryngeal cancer contributes to 

approximately 3-6% of all cancer in males and only about 

0.2-1% of all cancer in females.13 The data obtained from 

Indian Cancer Registries indicates that in India, cancer 

larynx is far more common in males as compared to 

females.  

Most of the laryngeal malignancy patients presented in 

the 5th to 7th decades of their life in our study. Majority of 

the patients (38%) belonged to 51-60 years of age, this 

was similar to the study conducted by Cattaruzza et al 

where the maximum incidence of laryngeal cancer was 

between 5th and 7th decades of life.10 Parkin et al reported 

that laryngeal cancer is generally a disease of the elderly, 

with a peak incidence in the 50s and 60s.14 Laryngeal 

malignancy presented in advanced age groups and none 

of the cases in our study were in the first three decades of 

life. Incidence of laryngeal malignancy increased with 

increasing age, the reason for this could be, the effect 

tobacco, alcohol and other carcinogens had on the 

individual due to prolonged exposure over several years.  

Majority of the patients (70%) in our study were from 

lower socio-economic strata. Though, socioeconomic 

status being a function of income, education and 

occupation, by itself does not result in cancer or poor 

outcome from the disease. Rather, it is a marker for 

underlying physical and social factors that cause the 

disease.15 Majority of the people in a rural population 

belong to lower socio-economic strata. In addition to this 

the lower educational qualification in this population 

leads to ignorance and neglect about health and they have 

relatively poor access to health care and health education. 

This could also be the reason for late presentation of 

laryngeal malignancy cases in our study.  

Majority of the patients in our study were agricultural 

workers and only a small group were educated office 

goers as the population in our study was from rural 

background where majority of people practiced 

agriculture as the main occupation. Most of the 

agriculturists and daily wage laborers had the habit of 
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tobacco and alcohol consumption along with ignorance 

about one’s own health, poor and imbalanced nutrition. 

The International Agency for Research on Cancer 

(IARC) monograph classifies tobacco use as carcinogenic 

to humans based on an overwhelming epidemiological 

evidence.16 In India, tobacco is both chewed and smoked 

in several forms. Common form of smoking tobacco in 

rural population apart from cigarette is “beedi” an Indian 

cigarette, containing 0.2-0.3 gram of tobacco rolled in a 

dried leaf, usually temburni leaf (Diospyros 

mylanoxylon).17 Laryngeal cancer is strongly related to 

beedi and cigarette smoking as well as the number 

smoked per day and duration of smoking. Beedi smoking 

is found to have higher risk than cigarette smoking. 

Chewing of tobacco in the form of khaini, zarda, mawa, 

pan, etc. is also prevalent in India. Alcohol consumption 

has also been implicated as a risk factor in the 

development of laryngeal carcinoma.17  

44 patients were smokers in our study with the exception 

of only 6 patients being non-smokers. 

However, all the non-smokers had the habit of tobacco 

chewing, such that all the cases in our study had exposure 

to tobacco. 32 patients were alcoholic. Female population 

in our study had the habit of tobacco chewing. 12 patients 

had the habit of consumption of both tobacco and alcohol 

and 5 of these patients presented in stage IV of the 

disease. A study by Almadori et al showed that 95% or 

more have a history of smoking, which increases risk in a 

dose-dependent way.18 

Incidence of laryngeal malignancy was more common 

amongst non-vegetarians in our study. Several studies 

also reported reduced laryngeal cancer risk with 

consumption of fruits and vegetables.19-21 

Long duration of coal usage was found to be a risk with 

duration-dependent increase in risk for laryngeal cancer.22 

The rural population (70%) in our study used firewood 

and coal as source of fuel for cooking, similar to several 

studies where the risk associated with laryngeal cancers 

was greater in populations using solid fuels especially 

coal-specific exposures.23,24 All the female patients in our 

study used solid fuel at home for the purpose of cooking 

and were exposed to smoke from the solid fuel. 

Change in voice was the most common symptom 

followed by pain in throat and difficulty in swallowing. A 

large number of patients (90%) presented with a 

combination of symptoms. 98% patients presented with 

change in voice which was similar to the study conducted 

by Peter M, where the incidence of change in voice was 

93%.25 Hoarseness is common and an early symptom in 

glottic cancers but is a late symptom in supraglottic and 

subglottic cancers. Majority of patients in our study 

presented in an advanced stage of the disease, hence, 

hoarseness was the most common symptom. 60% of the 

patients had symptoms of difficulty in swallowing which 

was seen in 50.95% of the patients in a study by Verma et 

al.26 26 patients also complained of a lump in neck 

whereas 29 patients had enlarged neck nodes on clinical 

examination. All these 29 patients had metastatic 

carcinoma on FNAC of enlarged neck nodes.  

Majority of the patients in our study had supraglottic 

malignancy (82%), followed by glottic malignancy. 

There were no cases of subglottic malignancy in our 

study. The malignant tumours of the larynx occur more 

commonly in the supraglottis as found in the studies by 

Bakshi et al and Datti et al.27,28 In a study by Akmansu et 

al, 66.7% had supraglottic malignancy and 26.5% 

patients had glottic malignancy.29 

Epithelial tumors are classified according to the 

guidelines set by the International Union Against Cancer 

(UICC). Staging considers three criteria: the extent of the 

primary tumor (T), size of regional nodal metastases (N) 

and distant metastases from primary tumor (M). Majority 

of the patients in our study presented in T3 stage of the 

tumor (54%), similar to a study by Mishra and Panda.30  

58% of the patients had regional lymph node metastases 

at the time of presentation. 50% of the patients had N1 

node at the time of presentation, indicating that most of 

the patients in our study presented with cervical nodal 

metastases. In a study by Chauhan et al 58% cases had 

cervical lymph node metastases.31 The incidence of 

lymph node metastasis varies with the location of primary 

tumor. The high incidence of metastasis in supraglottic 

malignancy is due to rich lymphatic supply in the 

supraglottic region. 28 patients (56%) with supraglottic 

malignancy had lymph node metastases whereas only one 

glottic malignancy patient had neck metastasis in our 

study.  

About 60% of the patients presented in stage III of the 

disease. A total of 72% of the patients presented in stage 

III and IV of the disease this was similar to a study by 

Chauhan et al.31 

All the cases in our study were squamous cell carcinoma 

which was similar to the study by Kelly and Cross.32 

According to Wang et al 99% of all Laryngeal 

carcinomas are squamous cell carcinoma.33 The vast 

majority of laryngeal cancers are squamous cell 

carcinoma. Other varieties of malignancy found in larynx 

are verrucous carcinoma, spindle cell carcinoma, 

neuroendocrine tumors, lymphoepitheliomatous 

carcinoma, adenocarcinoma, and rare tumors (including 

sarcoma, lymphoma, adenocarcinoma and metastases).34 

Malignancy of larynx is a disease found more commonly 

in people from lower socio-economic class who are 

addicted to smoking and they being not conscious about 

health, present quite late to the hospital leading to poor 

treatment outcome in them. Therefore, it is desirable to 

educate them about this disease so that early diagnosis 

and treatment can make a difference in the morbidity and 
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mortality of this disease. Primary prevention of a large 

number of laryngeal cancers can be achieved by 

elimination of tobacco use, reduction of consumption of 

alcohol and encouraging people to adopt a diet rich in 

fruits and vegetables. All patients who have hoarseness 

for more than 2 to 3 weeks should have their larynx 

examined by an Otorhinolaryngologist and head and neck 

specialist.  
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