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ABSTRACT 
 
Background: The term chronic suppurative otitis media is defined as long standing inflammation of the middle ear cleft. 
This region has high rate of smokers due to unregulated sale of tobacco products which may have direct impact on the 
incidence of tubotympanic type of chronic otitis media and its treatment outcome. Aim and objectives: This study was done 
to find the correlation between smoking and its effect on chronic otitis media as well as the success of graft uptake 
following surgery. Methods: This prospective randomized controlled clinical study was carried out to assess the effect of 
smoking on mucosal type of chronic otitis media and its surgical outcome among the patients visiting the ENT department 
at Teerthanker Mahaveer Medical College and Research Centre, Moradabad. The study was conducted during the period 
of one year and the patients were followed at 1 month, 3 months and 6 months post-operative period. Results: The study 
population consisted of 70 (70.0%) males and 30 (30.0% females). The mean age of the non-smokers was 28.26±8.84 
years and smokers was 29.88±7.31 years. The hearing loss at 3 and 6 months post-operatively was significantly higher 
among smokers .The mean post-operative air gap gain was significantly more among non-smokers compared to smokers. 
Graft failure among smokers was significantly higher than non-smokers. Conclusion: Smoking is a significant hazard 
factor influencing the outcome of tympanoplasty and successful graft uptake. That is the reason we should encourage 
patients to stop smoking in pre and post-operative period to have better results. 
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INTRODUCTION 
 

The term “chronic suppurative otitis media” 

(CSOM) is defined as long standing inflammation of 

the middle ear cleft and presents with recurring 

discharging from the ear or otorrhoea through a 

tympanic membrane perforation.[1] It has been 

traditionally divided into tubotympanic and 

atticoantral types.  

The term “CSOM” has been in use for decades but 

over the past few years researchers have realised that 

chronic inflammation and changes within the middle 

ear cleft may not always be associated with a 

perforated eardrum. Hence, a relatively newer term 

“chronic otitis media” (COM) has been coined to 

encompass the varied pathologies seen as a result of 

chronic middle ear inflammation. COM was 

previously considered to be a direct result of acute 

otitis media. It is now suggested that although COM 

can certainly be precipitated by an acute infection 

with or without tympanic membrane perforation, it 

may occur without episodes of acute otitis media as 

well.[1] 

Mucosal type of COM, which was classified under 

the older nomenclature as “tubotympanic type of 

CSOM”, is   a    condition    where    the   disease   is  
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primarily confined to mucosa of the middle ear. It is 

typically characterised by non-offensive ear 

discharge which is profuse, mucoid or 

mucopurulent. It is usually associated with a mild to 

moderate degree of conductive hearing loss. 

Perforation is nearly always central and involves the 

pars tensa. Risk of complications is much lower in 

this condition compared to the squamous type of 

COM.[2] 

Combination of aural toileting along with 

administration of topical antimicrobial drops is the 

treatment of choice in the active stage of mucosal 

type of COM. Oral or systemic antibiotics are not 

usually required because topical anti-infection agents 

can accomplish significantly more tissue 

concentrations combining with aural toilet than 

systemic antibiotics (100-1000 times higher). 

Tympanic membrane repair is advised to close the 

chronic perforation after the active COM infection 

has been treated.[3] The procedure can be done alone 

or in combination with a simple mastoidectomy.  

Cigarette smoking is rampant in our society and it 

has been proved beyond doubt that it has a number 

of unwanted effects on the whole aero-digestive 

tract, the most feared being its role in the causation 

of cancers. Among the other notable effects, its 

ability to alter the mucociliary transport mechanism 

of the upper airway leading to increased 

susceptibility for upper airway infections has also 

been studied in great depth.[4] But its exact role in the 

pathogenesis of COM and its surgical outcome, 

which is intricately linked to the altered physiology 
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of the upper airway has been a subject of very little 

research till date. Only a few studies have looked 

into this aspect of the deleterious effects of smoking 

with infrequent references in the literature.  

The risk of airway infections is highest in active 

smokers of cigarettes & bidis.  Also people exposed 

to side-stream smoke are at considerable risk. The 

overall risk is twice for smokers.[5,6] In fact, passive 

smoking alone was evaluated to have caused 

165,000 mortality in grown-ups and youngsters from 

lower respiratory tract contaminations in 2004.[7] The 

relationship of respiratory disease in adolescents and 

parental smoking is alarming as it results in excess 

hospitalization.[8] 

As mentioned above, the unfavorable impacts of 

tobacco smoke on the mucociliary transport has been 

recognized for a very long while. It has been 

suggested that cigarette smoking might have a direct 

effect on pathogenesis of COM as well.[9,10] Not only 

overt smoking, but passive smoking has also been 

identified as a risk factor for chronic ear disease in 

children as well as adults living in close proximity to 

smokers. In one multivariate analysis where other 

factors were controlled, the risk for passive smokers 

was increased when they were close to people who 

smoked up to 20 cigarettes a day.[11] A large, more 

recent epidemiological study also noted a temporal 

decline in consultations for otitis media, which was 

attributed to an increase in smoke-free households.  

A large number of known factors (e.g., eustachian 

tube function, middle ear mucosa condition, graft 

materials, perforation site, etc.) affect result of 

tympanoplasty surgery.[12] Since this procedure is 

primarily aimed at restoring the physiology of the 

middle ear mechanism, it is very likely that smoking 

may have an effect on its outcome as well. Some 

reports have suggested that patient with active or 

passive smoking have less success rate of 

tympanoplasty because the mucociliary transport 

mechanism in these patients is compromised due to 

eustachian tube dysfunction. Patients without 

smoking habit had 94 percent improved hearing after 

tympanoplasty and 93 percent graft uptake. Those 

with smoking habit had a graft uptake of 68 percent 

with an upgraded hearing of 79 percent. The average 

increase in hearing among non-smokers was 20 dB 

and among smokers was 16 dB.[13] 

As per GATS 2 survey, the prevalence of current 

tobacco smokers in Uttar Pradesh was 13.5% with 

daily tobacco smokers being 10.1%, current cigarette 

smokers being 4.7% and bidi smokers being 

11.3%.[14] Singhal et al reported that the prevalence 

of CSOM in Bareilly (UP) was around 6.46% with 

tubotympanic type constituting majority 81.25% of 

cases.[15] 

This region has high rate of smokers due to 

unregulated sale of tobacco products which may 

have direct impact on the incidence of tubotympanic 

type of chronic otitis media and its treatment 

outcome. So, this study was done to find the 

correlation between smoking and its effect on 

chronic otitis media as well as the success of graft 

uptake following surgery. 

 

MATERIALS AND METHODS 
 

This prospective clinical study was conducted in the 

ENT Department at Teerthanker Mahaveer Hospital 

and Research Centre, Moradabad after receiving 

clearance from Board of Studies and Ethical 

Committee. 

 

Sample Size:  

The study population has been calculated by using 

G-power software with 80% of the power and 5% of 

the significance level. The total sample size was 

determined to be 100 patients with COM. The 

sample was divided into 2 groups which consisted of 

50 COM cases with history of smoking and 50 COM 

cases without history of smoking. 

 

Study duration and study population:  

The study was conducted during the period of one 

year and the follow ups were at 1 month, 3 months 

and 6 months post-operative period. 

 

Inclusion criteria  

• All cases of mucosal type of COM.  

• Apparently healthy individuals of age group between 

15-50 years with no other comorbidity. 

• Voluntary participation in the study.  

 

Exclusion criteria  

• Patient with bleeding diathesis.  

• Patient not giving consent or patient unable to report 

for follow up.  

• Patients with squamosal type of COM.  

 

Study procedure  

After approval from the Institutional Ethical 

Committee, all patients were included as per 

inclusion and exclusion criteria. A detailed history, 

complete physical examination and routine & 

appropriate investigations were done for all patients. 

A detailed otoendoscopic examination and 

otomicroscopic examination of patient was done. 

PTA was done in every case.  Mastoid X Ray 

(Schuller’s view) of both sides was done in every 

case. HRCT scan was done in cases where indicated. 

Surgery was performed under general anaesthesia 

after proper consent. The results were recorded and 

evaluated depending on the graft take up and hearing 

gain at 1, 3 and 6-month follow-up. 

 

Statistical analysis  

The information was entered into Microsoft Excel 

and the statistical analysis was conducted through 

SPSS version 21.0 of the statistical software. 

Quantitative (Numerical variables) were present in 

the form of mean and SD and Qualitative 
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(Categorical variables) has been present in the form 

of frequency and percentage. The statistical analysis 

was done and various statistical tools like Student T 

–test and Chi square test was applied. The p-value 

less than 0.05 was considered significant. 

 

RESULTS 
 

Table 1: Distribution of study population according to 

age and gender 

Gender Non-smoker Smoker Total 

Age 28.26±8.84  
(15-60) 

29.88±7.31  
(20-55) 

29.07± 
(15-60) 

Gender 

Male 36 (72.0%) 34 (68.0%) 70 (70.0%) 

Female 14 (28.0%) 16 (32.0%) 30 (30.0%) 

 

Table 2: Distribution of study population according to 

side affected 

Side affected Frequency Percent 

Bilateral 8 8.0% 

Right 41 41.0% 

Left 51 51.0% 

 

Table 3: Distribution of study population according to 

surgery done 

Surgery done Frequency Percent 

 Left Cortical 

mastoidectomy with 

tympanoplasty 

17 17.0% 

Left tympanoplasty 26 26.0% 

Right Cortical 

mastoidectomy with 

tympanoplasty 

14 14.0% 

Right tympanoplasty 43 43.0% 

Total  100 100.0% 

 

Table 4: Comparison of mean hearing loss on 

Audiometry (in dB) preoperatively, 1 month post-

operatively, 3 months post-operatively and 6 months 

post-operatively and mean air gap was compared 

between non-smokers and smokers 

Tympanom

etry 

Non-

smoker 

Smoke

r 

Mean 

Differe

nce 

t-

test 

valu

e 

p-

valu

e Mean±

SD 

Mean±

SD 

Preoperative 

  

53.16±8

.58 

52.76±9

.47 

0.40 0.22

1 

0.82

5 

1 month 

post-

operatively 

42.54±7

.38 

46.64±8

.80 

-4.10 -

2.52

3 

0.07

3 

3 months 
post-

operatively 

31.98±6
.11 

39.76±8
.29 

-7.78 -
5.34

3 

0.00
1* 

6 months 
post-

operatively 

19.58±5
.00 

29.52±7
.72 

6.91 -
7.64

0 

0.00
1* 

Post-

operative 
gain in air 

gap 

33.58±5

.25 

23.24±3

.95 

10.34 11.1

33 

< 

0.00
1* 

Unpaired t-test * Significant difference 

 

The study population consisted of 70 (70.0%) males 

and 30 (30.0% females). The mean age of the non-

smokers was 28.26±8.84 years and smokers was 

29.88±7.31 years. Majority of the study population 

belonged to 26-35 years (50.0%) followed by 15-25 

years (34.0%), 36-45 years (13.0%) and Above 45 

years (3.0%). [Table 1] 

Right side was affected in 51.0% patients followed 

by left side (41.0%) and bilateral (8.0%). [Table 2] 

The various procedures that were required are 

summarised in [Table 3]. 

The mean hearing loss in dB preoperatively, 1 month 

post-operatively, 3 months post-operatively and 6 

months post-operatively was compared using the 

unpaired t-test. The hearing loss at 3 and 6 months 

post-operatively was higher among smokers.      

[Table 4] 

The mean post-operative air gap gain was compared 

between the two groups using the unpaired t-test. 

The mean post-operative air gap gain was more 

among non-smokers. [Table 5] 

Using the chi-square method, the graft status 

distribution was compared between non-smokers 

and smokers. Graft failure among smokers was 

significantly higher than non-smokers. [Table 6] 
 

Table 5: Comparison of mean post-operative gain in 

air-bone gap between non-smokers and smokers 

Graft status Non-smoker Smoker 

Failure 2 (4.0%) 22 (44.0%) 

No failure 48 (96.0%) 28 (56.0%) 

Chi-square value = 21.903, p-value < 0.001* 

 

Table 6: Using the chi-square method, the graft status 

distribution was compared between non-smokers and 

smokers. Graft failure among smokers was 

significantly higher than non-smokers. 

Graft status Non-

smoker 

Smoker Total 

Failure 2 22 24 

 4.0% 44.0% 24.0% 

No failure 48 28 76 

 96.0% 56.0% 76.0% 

Total 50 50 100 

  100.0% 100.0% 100.0% 

Chi-square value = 21.930, p-value < 0.001* 
Chi-square test * Significant difference 

 

DISCUSSION 
 

Chronic otitis media (COM) is still very common in 

developing countries such as India. There are many 

prognostic factors involved in surgical success and 

tympanoplasty outcome such as low socioeconomic 

history, age, comorbidity, surgical ability, ET 

dysfunction and exposure to tobacco smoke.[3] 

COM accounts for morbidity in about 5 percent of 

the total population. ENT surgeons can profoundly 

change the patient's lifestyle by performing a 

corrective surgery for chronic otitis media. The 

medical management can only reduce the severity of 

the symptoms. 

The age range of the present study population was 

between 15-50 years in our present study. In 

Chauhan and Vishwakarma's study,[16] most patients 

were between 10-30 years of age. In another study 

done by Mushi et al,[17] they found that the third and 
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fourth decades of life constituted most number of 

patients. 

In our study, there were a total of 70 (70.0 percent) 

males and 30 (30.0 percent) females including both 

groups in the study population. The ratio of the male 

to female of our study was 2.3:1. In their study, 

Chauhan and Vishwakarma16 had a male to female 

ratio of 1:1.1 that was not consistent with our study. 

Gaur et al,[18] found that relative to those who did not 

use tobacco, tobacco users had a significantly higher 

risk of both middle ear and inner ear diseases with 

poor post-surgical results in the smoking population. 

This is in accordance with our observation. 

In our study, the post-operative gain in air gap 

among non-smokers was significantly more than 

smokers which were quite similar to the studies by 

Jain et al,[19] where the mean postoperative gain in 

air-bone gap among smokers (9.34±6.70 dB) was 

less compared to non-smokers (12.00±9.50dB) and 

that was statistically significant. Similarly, Swain et 

al,[7] also found an average gain in non-smokers of 

20 dB and 16 dB in smokers. 

Our study had similarity to the study done by Swain 

et al,[13] which showed that there was worse outcome 

of postoperative tympanoplasty among smokers in 

comparison to non-smokers. Becvarovski et al,[20] 

and Srinivas et al,[21] also found significant 

difference between ossicular defects and intact 

ossicles with respect to pure tone audiometry and 

ABG scores (P = 0.001) in smokers verses non-

smokers. The similar results were also shown in the 

study by Cruickshanks et al,[22] after accounting for 

other risk factors like age, gender etc. 

The analysis of the present research showed failure 

of graft uptake was more among smokers (44.0%) 

compared to non-smokers (4.0%). This was same as 

the study conducted by Swain et al,[13] which showed 

that graft uptake was 93% and hearing improvement 

was 94% among non-smokers whereas graft uptake 

was 68% and improved hearing was only 79% in 

smokers which was statistically significant. Kaylie et 

al,[23] in their study found that smokers have 

significantly worse chronic disease and hearing 

outcome as compared to non-smokers. 

Smoking causes change in quality, quantity as well 

as destruction of ciliary function in the middle ear 

cavity. Vascular supply to the graft may have been 

effected by the potential vasoconstrictor effects of 

nicotine. Hence, these factors may have increased 

the chance of failure significantly in smoking 

group.[19]   

 

CONCLUSION 

 
In conclusion, our study demonstrated that surgical 

outcome was better in non-smoker patients as 

compared to smokers. Smoking is a significant 

hazard factor influencing the outcome of 

tympanoplasty and successful graft uptake. That is 

the reason we should encourage patients to stop 

smoking in pre and post-operative period to have 

better results. 
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