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ABSTRACT  

Background: Among the head and neck carcinomas, 

laryngeal SCC is the most common one. Smoking and alcohol 

consumption are the indisputable risk factors of this carcinoma. 

Thus, we aimed to conduct this study, to assess the 

association of these factors with risk of development laryngeal 

cancer. 

Methods: This study was a hospital based study consisting of 

75 patients diagnosed with LSCC (Laryngeal squamous cell 

carcinoma) and 30 age and sex matched control.  

Results: Out of 75 patients, 55 (73.3%) were male and 20 

(26.7%) were female with male to female ratio 11:4. The 

patients at their ages of fifties and sixties showed higher 

incidence of LSCC. The percentage of incidence for age 

groups 45-55 and 55-65 were respectively 33.3% and 

29.3%.We found that LSCC risk increased with increase in 

number as well as duration of cigarette smoking and alcohol 

intake whereas the risk reduced with the cessation; Odd Ratio 

(OR)= 5.01 for those smoking for more than 30 yrs, OR=4.81 

for those taking >30 cigarettes per day in comparison to those 

with less duration and number of cigarette intake whereas 

OR=6.45 for heavy drinkers, OR=2.91, 1.81 for moderate and 

light drinkers respectively. 

 
 

 
Conclusion: Thus laryngeal SCC must be prevented by 

encouraging elimination of smoking and alcohol consumption 

by educating and by giving an insight to the person indulged in 

such activities. 
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INTRODUCTION 

Tumours of head and neck occur at number of anatomical sites 

such as oral cavity, pharynx and larynx including their subparts.1 

There are various risk factors associated with head and neck 

cancers such as smoking2, alcohol intake3 infection by human 

papilloma virus4 chronic gastroesophageal reflux5, exposure to 

asbestos, cement, nickel6, fossils fuels7 etc.  Among these 

smoking and alcohol intake are considered as major risk factor 

which increase the malignant transformation risk by synergistic 

action. 3 

Moreover smoking and alcoholism are mostly involved in 

predisposing the risk of laryngeal cancer.8 Laryngeal cancer is the 

common type among the head and neck tumors accounting for 

about 30-40% of malignant tumour of head and neck.9 Over all in 

human body it comprises 1-2.5% of all malignancies.10 

Histopathologically, squamous cell cancer is the major category of 

laryngeal cancer, involving almost 95-98% as shown in most 

studies.11 

Laryngeal carcinoma is mostly presented at the ages between 50-

7512 with higher prevalence among males.13 The male to female 

ratio of presentation of laryngeal squamous cell carcinoma varies 

from 4:1-20:1. However the most common range is found to be 

6:1 to 10:1.9 American Cancer society cancer prevention studies 

conducted two studies commonly known as CPS I and CPS II in 

which the association of cigarette smoking and various cancer of 

oral cavity was investigated. In CPS I, smoking was associated 

with laryngeal and oropharyngeal cancer and risk ratios were 

found higher in men than in women. Likewise in CPS II, similar 

results were obtained but the risk ratios were found to be higher in 

females for laryngeal cancer in comparison to males. 14 

Although the exact mechanism behind development of cancer due 

to smoking and alcohol use is not clearly defined, it has been 

stated that during smoking larger tobacco particles are deposited 

in laryngeal mucosa.15 According to Martonen et al, mucosa        

of larynx  is  the site where cigarette smoke deposition occurs at a  
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higher rate thereby making larynx vulnerable site to cancer in 

comparison to other airway regions.16 Similarly Yang et al  showed 

about 3000 fold increase in incidence of upper respiratory tract 

than in case of lower parts. The possible reason for this may be 

limitation in the laminar flow of cigarette smoke in narrower larynx 

in contrast to other parts of airway.15 Chronic exposure of 

epithelium to cigarette smoke induces various morphological 

changes accompanied by chromosomal damage, activation of 

alveolar macrophages, production of hydrogen peroxide and 

superoxide which oxidatively damage DNA and increases the 

carcinogenic risk.17 Alcohol consumption along with smoking 

increase the risk of laryngeal cancer in multiplicative fashion. 

Alcohol causes increased absorption of tobacco in mucosal cell 

leading to activation of microsomal enzymes and production of 

tobacco carcinogen responsible for damaging DNA.18 

Thus, it is essential to study the role of smoking and alcoholism on 

the development of laryngeal carcinoma, so that we can 

understand the cause of higher incidence, its prevention and 

facilitate the public health services. 

 

MATERIALS AND METHODS  

This study is hospital based study, carried out in the department of 

ENT GMC, Akola, Maharastra from 2013 to May 2015. In total 75 

patients with laryngeal cancer verified histologically and 30 age 

and sex matched controls were included in the study. The controls 

and patients (diagnosed with laryngeal cancer) were interrogated 

using the structured questionnaire. The history of the participant 

was then recorded. 

For the smoking case, questionnaire included were: 

 If the participants were smokers or non-smokers 

 If the participants are ex-smokers and time duration since 

smoking is ceased. 

 Number of cigarette pack consumed/day. 

 Age of start of smoking 

For alcoholism case, questionnaire included were: 

 If the participants consume alcohol or not 

 Age of start alcohol consumption 

 Number of drinks/week 

Based on the data obtained the subjects were categorised as non-

drinkers, light drinkers, moderate and heavy drinkers.  

 

Statistical Analysis 

The data obtained from the questionnaire was recorded and 

analysed using SPSS 11.0 software. 

 

Table 1: Age wise distribution of case and control 

Age Patients Age Control 

25-35 5(6.7%) 25-35 3(10%) 

35-45 18(24%) 35-45 10(33.3%) 

45-55 25(33.3%) 45-55 6(20%) 

55-65 22(29.3%) 55-65 9(30%) 

65-75 5(6.7%) 65-75 2(6.7%) 

Total 75(100%) Total 30(100%) 

 

Table 2: Gender wise distribution of case and control 

Gender Patients Controls 

Male 55(73.3%) 20(67%) 

Female 20 (26.7%) 10(33%) 

Total 75(100%) 30(100%) 

Male:Female 11:4 2:1 

 

Table 3: Distribution of patients based on  

Smoking and drinking habit 

Smoking and Drinking status Number (%) 

Ex-smokers 10(13.3%) 

Smokers 17(22.7%) 

Ex-drinkers 7(9.3%) 

Drinkers 16(21.3%) 

Both non-smokers and non-drinkers 5 (6.7%) 

Both smokers and drinkers 20(26.7%) 

Total 75(100%) 

 

 

 

Table 4: Association of cigarette smoking with laryngeal cancer 

 Odd ratio CI (Confidence Interval) P value 

Non-smoker and non-drinkers  0.26 0.11-0.52 >0.05 

Ex-smoker (left smoking since)    

     1-5 yr  3.91 1.55-6.49 <0.05 

     5-10yr  3.06 1.15-5.28 <0.05 

     10-15 yr  2.17 1.02-4.81 <0.01 

Smokers    

     Smoking for over 10 yrs  2.51 1.02-5.88 <0.05 

     Smoking for over 20yrs  3.31 1.46-5.87 <0.01 

     Smoking for over 30 yrs  5.01 2.14-8.85 <0.01 

     Intake of >10 cigarette/day  2.62 1.02-5.22 <0.05 

     Intake of >20 cigarette/day  3.68 2.18-6.88 <0.01 

     Intake of >30 cigarette/day  4.81 2.77-9.17 <0.01 
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Table 5: Association of alcohol drinking with laryngeal cancer 

Habit OR CI P 

Non-smoker and non-drinkers  0.26 0.11-0.52 >0.05 

Ex-drinkers (left drinking since) 

     1-5 yrs  

     5-10 yrs  

     10-15yrs  

 

3.74 

2.11 

0.95 

 

1.10-6.07 

1.03-3.71 

0.30-0.88 

 

<0.01 

<0.01 

<0.01 

Drinkers    

     Light drinker (>7drinks/week)  1.81 0.28-0.87 <0.05 

     Moderate (1-2drinks/day)  2.91 1.07-6.05 <0.05 

     Heavy (4-5drinks/day)  6.45 2.64-11.54 <0.01 
 

RESULTS 

The patients mostly affected were at their fifth or sixth decades of 

ages. About 33.3% of patients in age group of 45-55 and 29.3% in 

group of 55-65 years had laryngeal cancer. Out of 75 patients, 

73.3% were male and 26.7% were females with the males: female 

ratio of 11:4. Among the patients with laryngeal cancer 6.7% were 

non-smoker and non-drinker, 13.3% were ex-smoker and 22.7% 

were smokers. Whereas 9.3% & 21.3% were ex-drinkers and 

drinkers respectively. 26.7% were both smokers and drinkers. 

There was significant association of laryngeal cancer with 

smoking status. There was significant difference (p<0.05, 0.01) in 

the risk of laryngeal cancer for smoking more than 10, 20 and 30 

years with the OR value and CI value of  2.51, 3.31, 5.01 and 

1.02-5.88,  1.46-5.87, 2.14-8.85 respectively than in comparison 

to control. 

Similarly the number of cigarette intake per day was also strongly 

related to laryngeal cancer risk. Here we found higher risk in those 

patients smoking more than 30 cigarette per day (OR=4.81) in 

comparison to those taking more than 10 or 20. The results were 

statistically significant (P<0.05). 

However in case of ex-smokers, there was decreased risk of 

laryngeal cancer in those who had stopped smoking since 10-15 

years (OR=2.17) in comparison to those who had left just before 

5-10 years (OR=3.06) or 1-5 years (OR=3.91). 

There was also significant association between the laryngeal 

cancer and drinking habit of the patients. Here we could find 

higher incidence of laryngeal cancer in patients consuming about 

4-5drinks per day (OR=6.45 CI= 2.64-11.54). In case of both 

smokers and drinkers (26.7%), OR value obtained was 7.51 (CI: 

3.11-15.21).  

 

DISCUSSION 

About 88 to 98% of patients suffering from laryngeal cancer are 

smokers, which makes smoking a major risk factor for laryngeal 

carcinoma.19 In our study, about 22.7% of patients detected with 

laryngeal cancer were smokers, 21.3% were drinkers and 26.7% 

were both smokers and drinkers. In central Europe, 87% of LSCC 

are due to use of tobacco.20 

Studies have shown strong association of cigarette smoking with 

laryngeal cancer. According to Maier and collegues, individuals 

indulged in smoking at early years of life are at higher risk of 

developing laryngeal cancer, as indicated by the OR values of 

31.7, for those persons who started smoking at or before 21 years 

of age and OR value of 7.7 for those individuals who began 

smoking at the ages ranging from 21-40 years.21 As demonstrated 

in   Franchesch’s   study,   smoking   for    more   than    40   years  

 

significantly increased the risk of laryngeal SCC (OR 15.6)22 

whereas smoking for lower durations presented lower risks (OR 

2.13), as indicated in the study of Lee et al.23 

In the present study, risk of laryngeal SCC was significantly high 

in those patients who smoked for more than 30 years (OR =5.01) 

in comparison to those smoking for more than 20 years (OR= 

3.31) and 10 years (OR= 2.51). In a view of Falk et al, there is a 

dose dependent relation between smoking and LSCC.24 The 

relative risk of developing LSCC were 4.4 folds for those who 

consumed half packet of cigarettes per day and 10.4 folds for 

those who used more than two packs per day, though, the number 

of cigarette smoked per day is also strongly associated to LSCC.20 

In our study, we found strong association of LSCC with the 

patients smoking more than 30 cigarettes per day. Zatouski etal 

presented OR value of 59.7 for the patients smoking more than 30 

cigarette per day.25 Researchers have proven that the derivatives 

of cigarette smoke such as nitrosamines and aromatic polycyclic 

hydrocarbons are the potent carcinogens in laryngeal epithelium 

causing DNA mutations, interruption in cell division and 

proliferation thereby inducing carcinogenesis.11 Tuyns et al 

suggested 16 fold increased risk of LSCC in heavy smokers than 

in controls.26 Use of black tobacco increases the risk due to high 

exposure to further carcinogens.27 

Not only smoking but alcohol also has been regarded as the risk 

factor for LSCC in several studies.28  Ethanol, a major alcoholic 

beverage, though not considered as a carcinogen, can act as 

cofactor that can induce carcinogenesis by various mechanisms29 

such as alcohol induced nutritional deficiencies, activation of other 

carcinogens and tobacco via induction of microsomal enzymes, 

ability to solubilise carcinogens and by facilitating penetration of 

laryngeal tissues by carcinogens.30 According to Koskinen et al, 

alcohol consumption is associated with higher risk of cancer and 

death.31 In the present study 9.3% of patients were ex drinkers 

and 21.3% were drinkers. We also found that the risk of laryngeal 

SCC increased with increased dose of alcohol. The risk was 

higher in heavy drinkers (OR=6.45) than in case of moderate and 

light drinkers (OR=2.91 & 1.81) respectively. 

Studies of Hashibe et al demonstrated higher risk of LSCC in the 

alcoholics (OR=36.7).20 This finding was supported by the study of 

Menach OP et al, who showed heavy drinkers to be at higher risks 

(OR=6.0) in comparison to control.32 In a German study 85.1% of 

LSCC patients consumed alcohol daily. Similarly another study 

reported that almost 76.3% of the patients drunk more than 25 

grams of ethanol on daily basis21 whereas it was only 43.2% in 

case of study Markou K et al.8 
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However various studies have also suggested that cessation of 

smoking and drinking alcohol reduces the risk of LSCC, though 

the risk is still higher in comparison to controls.20 We found 

reduced risks of LSCC on ex-smokers and ex drinkers which was 

dependent on the duration of cessation. Those who had stopped 

smoking and drinking 10-15 years before were at reduced risk 

(OR=2.17, 0.95 for ex-smokers and ex-drinkers respectively) in 

comparison to those who stopped 1-5years (OR=3.91, 3.71 for ex-

smokers and ex-drinkers respectively) and 5-10 years (OR= 3.06, 

2.11 for ex-smokers and ex-drinkers respectively) ago. 

Tobacco smoke and alcohol act synergistically to promote 

laryngeal carcinogensis. Though the exact mechanism is still 

unclear33, several studies have elucidated the combined action of 

smoking and alcohol, showing the additive and multiplicative 

effects in comparison to controls.34 In our study we found highest 

risk of LSCC in the patients taking both cigarette and alcohol, OR 

7.51 (CI: 3.11-15.21). 

Lewis et al elaborated that, glottis being the anatomically 

narrowest part of upper respirative tract, is more vulnerable to 

deposition of inhaled and ingested carcinogens.35 Further Renne 

et al stated that glottis being the transition zone (squamous 

epithelium to pseudostratified columnar epithelium), is at higher 

risk of metaplasia which can progress further to dysplasia and 

sequentially to invasive carcinoma with the repeated exposure to 

carcinogens.36 

Ethanol acts as carcinogenic initiator, enhancing cellular 

permeability to other carcinogens mostly tobacco smoke.37 

Enzyme alcohol dehydrogenase oxidises ethanol to acetaldehyde 

which is metabolised to acetate by aldehyde dehydrogenase.38 

Acetaldehyde is grouped as 2B human carcinogen suggesting 

increased risk of cancer with higher intake of alcohol.39 

 

CONCLUSION 

Since smoking and alcohol consumption are one of the major risk 

factors for LSCC, they should be refrained and preventive 

measures must be encouraged so as to support person indulged 

in smoking and alcohol intake to quit their use in order to reduce 

the incidence of laryngeal SCC. 
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