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SUMMARY 
Background: To investigate the impact of hookah smoking and cigarette smoking on graft success rate and hearing outcomes in patients 

undergoing cartilage tympanoplasty. 
Material and Methods: The case group was constituted from patients whose cartilage tympanoplasty operations led to re-perforation, 

while the control group was constituted of patients with successful post-operative results. 
Results: Case and control groups were found to be similar in terms of baseline characteristics. Hookah and cigarette smoking were 

found to be more frequent in the case group compared the control group. Those smoking both cigarettes and hookah were found to have 
worse surgical outcomes compared to those smoking either cigarettes or hookah. 

Conclusions: Both cigarette and hookah smoking lead to impairment in surgical success after cartilage tympanoplasty. Thus, it is 
evident that urging patients to quit hookah use and smoking is critical -at least before surgery. However, our results should be confirmed by 
further studies. 
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SİGARA VE/VEYA NARGİLE KULLANIMININ TİMPANOPLASTİDE CERRAHİ BAŞARIYA ETKİSİ 
ÖZET 
Amaç: Kartilaj timpanoplasti uygulanan hastalarda nargile ve sigara kullanımının greft başarı oranı ve işitme sonuçları üzerindeki 

etkisini araştırmak. 
Gereç ve Yöntemler: Olgu grubunu kıkırdak timpanoplasti ameliyatı sonrası başarısız olan hastalardan, kontrol grubunu ise ameliyat 

sonrası başarılı sonuçları olan hastalardan oluşturduk. 
Bulgular: Olgu ve kontrol grupları başlangıç özellikleri açısından benzer bulundu. Nargile ve sigara kullanımı vaka grubunda kontrol 

grubuna göre daha sık bulundu. Hem sigara hem de nargile içenlerin, sigara veya nargile içenlere göre daha kötü cerrahi sonuçlara sahip 
olduğu görüldü. 

Sonuç: Hem sigara hem de nargile içimi kıkırdak timpanoplasti sonrası cerrahi başarıda bozulmaya yol açmaktadır. Bu nedenle hastaları 
en azından ameliyattan önce nargile ve sigarayı bırakmaya teşvik etmenin kritik önem taşıdığı ortadadır. Ancak, sonuçlarımız daha ileri 
çalışmalarla doğrulanmalıdır. 

 
Anahtar Sözcükler: Timpanoplasti, cerrahi, başarı oranı, sigara, nargile 

INTRODUCTION 

Since the initial experiences reported by 
Wullstein and Zoellner, tympanoplasty 
constitutes the most influential surgical treatment 
modality in the management of chronic ear 
disease.1,2 Simply put, tympanoplasty is the 
establishment of an adequate sound-conducting 
mechanism through the reconstruction of the 
sound conduction apparatus in a well-aerated, 
mucosal lined middle ear cleft.3 However, even 
in experienced hands, several factors limit the 
success of tympanoplasty which is typically 
defined as the take rate of grafts.4 
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Without doubt, smoking adversely affects 
almost all tissues, organs and systems in the 
human body and still remains as the leading 
cause of preventable morbidity and mortality 
worldwide.5 Current evidence concerning the 
direct negative effects of cigarette smoking on 
graft take rates in tympanoplasty are clear.6 
Cigarette smoking has also been associated with 
increased severity of middle ear disease in 
preoperative evaluations.7 Therefore, extensive 
surgery is often required in smokers to overcome 
the disease and its results. 

Hookah smoking is traditional in the 
Middle East and has gained popularity, 
particularly among the younger age groups8. 
Nemati et. al reported that, the prevalence of 
current daily tobacco use in Iranian, including 
cigarette and hookah, was estimated 23.7% for 
men and 3.0% for women.9 The immigration 
wave resulting from the civil war in Syria has led 
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to an increase in the popularity of hookah among 
persons in North America and Europe;10 
however, since the majority of immigrants have 
settled in Turkey (especially our region in the 
south-east of Turkey), their cultural habits have 
found wider acceptance; thus increasing the 
frequency of hookah smoking. The data 
addressing the role of hookah smoking in ear 
diseases and particularly in graft take rates in 
tympanoplasty are lacking. Recently, we have 
observed that tympanoplasty success rates have 
dropped among our patients, and we have 
hypothesized that this was associated with the 
increase in the frequency of hookah smoking. 

The present study was conducted with an 
aim to investigate the impact of hookah smoking 
on graft success rate and hearing outcomes in 
tympanoplasty, and to compare the effects of 
hookah smoking and cigarette smoking in this 
regard. 

MATERIAL and METHODS 

Study design and patient inclusion 

This study was carried out with the 
approval of the Ethics Committee of Harran 
University Faculty Of Medicine on 28/08/2019 
with the following approval number: E-35547. 
Informed consent was obtained from all 
individual participants included in the study. 

The present case-control study was 
conducted on 71 patients who underwent 
cartilage tympanoplasty at our tertiary referral 
center from January 2015 to April 2019. Patients 
with chronic diseases, those using regular 
medication, individuals who were ex-smokers, 
and patients who had a history of ear discharge 
within the last two months were excluded from 
the study. A homogeneous group was formed 
from young adults and the adult age group 
without any substance use except for smoking 
and hookah. 

We performed power analysis using the 
frequencies reported in the study conducted by 
Becvarovski and colleagues.11 At a level of 5% 
alpha error, 80% power and enrollment ratio of 
1:3, it was found that the case group should be 
comprised of at least 16 patients, while the 
control group should include at least 48 patients. 
We set the enrollment ratio as 1:3 in order to 

account for the population-based frequency of 
smoking and to normalize variations in the 
control group that could be associated with 
passive exposure to smoking. 

Patients who were operated in the ENT 
and Head and Neck Surgery Clinic of University 
of Health Sciences Mehmet Akif İnan Training 
and Research Hospital were included in the 
study. Patients were grouped according to 
success status after typmanoplasty. The case 
group consisted of patients who failed after their 
tympanoplasty operation, while the control group 
consisted of patients who had successful 
tympanoplasty. 

Surgery 

All surgical procedures were carried out 
by the same primary surgeon and the same 
surgical team. The surgical technique used in 
these procedures was the over-under 
tympanoplasty technique and tragal cartilage was 
used as graft material. In all patients, the 
tympanomeatal flap was elevated through the 
transcanal approach and the under-overlay graft 
from tragal cartilage was laid. The procedure 
was as follows: under general anesthesia, the 
patients were placed in the appropriate position 
and the operation site was cleaned and covered 
with respect to aseptic technique. The 
tympanomeatal flap was elevated with a 
transcanal approach under the microscope. The 
site was kept clean using adrenaline-impregnated 
thrush for bleeding control. The ossicular chain 
was checked to ensure that it was intact. Then, 
grafts of appropriate size were taken from tragal 
cartilage. Tragus was repaired with the 
appropriate procedures as per anatomic 
requirements. The graft was prepared and 
allowed to dry. The spongel was placed in the 
middle ear under the microscope and the graft 
was laid under-overlay. The operation was 
terminated without complications by supporting 
with lateral spongel. 

Data collection 

Detailed history concerning patients" 
cigarette or hookah smoking habits were 
obtained. All patients underwent a pure tone 
audiogram from 250 Hz to 8 KHz before and 6 
months after the initial procedure. Audiological 
data were obtained and reported in accordance 
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with the recommendations of the American 
Academy of Otolaryngology Committee on 
Hearing and Equilibrium. The tympanic 
membrane was inspected with an otomicroscope 
to assess surgical success and graft failure 6 
months after tympanoplasty. Complete take of 
the graft at least 6 months after surgery was 
defined as surgical success and detection of 
perforation or atelectasis was defined as surgical 
failure. The primary outcome measures were the 
difference in hearing outcomes and surgical 
success among non-smokers, cigarette smokers 
or hookah smokers which were all evaluated 6 
months after their respective surgeries. 

Perforation type was divided into two 
groups, central and marginal. Perforation size 
was also assessed in two groups, small-moderate 
and large. 

Smokers were defined as those who 
smoked at least 10 cigarettes per day for the last 
year. Hookah smokers were defined as those 
who reported hookah smoking at least 3 times a 
week for the last year. Those who consumed 
both (defined as at least 5 cigarettes a day and at 
least 2 hookahs a week) were the final group. 

Statistical analysis 

Statistical analyses were carried out using 
SPSS for Windows, version 17 (SPSS, Chicago, 
IL, USA). Distribution of quantitative variables 
were studied with the Kolmogorov-Smirnov test 
with Lilliefors correction. Continuous variables 
were given as mean ( standard deviation (SD)) 
and categorical variables as number (n) and 
percentage (%). Continuous variables which 
conformed to normal distribution were compared 
among groups using the Student t-test. The 

changes in hearing outcomes and surgical 
success from baseline to postoperative 6th 
months were compared with the paired samples 
t-test. Categorical variables were compared using 
chi-square tests. The Fisher’s exact test was used 
to study the categorical differences between 
cigarette or hookah smoking and surgical 
outcome. Two-sided P ≤ .05 was interpreted to 
be statistically significant. 

RESULTS 

The mean age of the study group was SD 
29.83 (7.38) years. Case and control groups were 
found to be similar in terms of baseline 
characteristics including age (P= .084), gender 
(P= .628), perforation type (P= .229), perforation 
size (P= .142) and pre-operative hearing level 
(P= .484) (Table 1). 

The frequency of smoking in the case 
group was 72.2%, while this value was 35.8% in 
the control group (P = .007). The frequency of 
hookah use in the case group was significantly 
higher compared to control group (61.1% vs 
26.4%, P = .008). When compared to controls, 
only cigarette smokers and only hookah smokers 
had lower surgical success rates (P = .007 and P 
= .008, respectively). When we compared all 
smoking statuses with each other, those who 
reported both types of smoking (cigarettes and 
hookah) were also found to demonstrate a 
significant decrease in surgical success (P 
=.003). Among the 18 cases that had perforation, 
7 patients had reported both types of smoking; 
whereas, only one of these patients did not have 
any history of smoking (Table 2, Figure 1). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Comparison of primary surgery results with regard to smoking status groups
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Table 1. Baseline characteristics of the case and control groups 

 

 
Intact   
(n=53) 

Perforated  
(n=18) 

P value 

Age 26 (21 - 46) 32 (17 - 51) .084 

Gender    

Male 35 (66%) 13 (72.2%) .628 

Female 18 (34%) 5 (27.8%)  

Perforation type    

Marginal  20 (37.7%) 4 (22.2%) .229 

Central 33 (62.3%) 14 (77.8%)  

Perforation size    

Small-Moderate 44 (83%) 23 (66.7%) .142 

Large 9 (17%) 6 (33.3%)  

Pre-op hearing level 32 (23 - 42) 32 (21 - 42) .484 

 
 

Table 2. The status of substance use of case and control group 
 

 
Intact 
(n=53) 

Perforated  
(n=18) 

P value 

Smoking    
Absent 34 (64.2%) 5 (27.8%) 
Present 19 (35.8%) 13 (72.2%) 

.007 

Hookah    
Absent 39 (73.6%) 7 (38.9%) 
Present 14 (26.4%) 11 (61.1%) 

.008 

Smoking status groups    
None 25 (47.2%) 1 (5.6%) 

Only hookah 9 (17%) 4 (22.2%) 
Only smoking 14 (26.4%) 6 (33.3%) 

Both 5 (9.4%) 7 (38.9%) 

.003 

 

DISCUSSION 

The present study demonstrates that 
cigarette smoking and hookah smoking lead to 
impairment in surgical success rate to a similar 
extent in patients undergoing cartilage 
tympanoplasty. Our findings indicate that 
surgical success rate was lowest in the subgroup 
consisting of patients smoking both cigarettes 

and hookah; whereas, success was highest in the 
non-smoker subgroup. Thus, although the 
number of patients in this study was low, it 
seems that smoking impairs hearing outcomes 
irrespective of the type of substance smoked. 

Several factors have been shown to 
influence graft take and surgical success rates in 
patients undergoing tympanoplasty. Disease 
severity, eustachian tube function and the 
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condition of the residual ossicular chain have 
been recognized as the intrinsic factors 
associated with the actual severity of the disease 
and the status of the anatomical structures.12 The 
adversities associated with cigarette smoking in 
tympanoplasty have been studied extensively. 
The particulate matter and the gas phase 
chemicals produced by tobacco smoke have been 
accused of various local and regional changes in 
the middle ear cleft and eustachian tube. In 
relation with these effects, it has been shown that 
patients with persistent otitis media have 
significant decline in ciliary beating frequency, 
velocity, and quantity of the mucous flow in the 
eustachian tube and the middle ear,13 which are 
changes that may also be seen in smokers. 
Smoking also promotes the metaplasia of the 
middle ear cleft epithelium to a highly secretory 
type, and thus leads to an increase in the quality 
and quantity of the mucus.14 In addition, mast 
cell-degranulation in adenoidal and lymphoid 
tissue due to smoking might give rise to the 
development of eustachian tube obstruction, 
which may, in turn, deteriorate the phagocytic 
defense mechanisms of the peritubal tissues, 
resulting in bacterial colonization in the 
eustachian tube.15 Beyond the mentioned local 
and regional unfavorable changes, cigarette 
smoking also complicates the perioperative and 
postoperative period through its influence on the 
respiratory system. Severe coughing and other 
manifestations of smoking due to bronchitis, 
emphysema and asthma, might lead to graft 
dislocation during and after extubation. 
Furthermore, these local, regional and systemic 
elements may result in chronic suppurative ear 
which is associated with unfavorable surgical 
outcomes. 

The relationship between smoking and 
hearing loss has also been subject to some 
research. Nakanishi et al. have demonstrated in 
1554 non-hearing-impaired subjects that 
cigarette smoking was strongly correlated with 
the development of high-frequency hearing 
impairment.16 Similar to these findings, in a 
retrospective cross-sectional study conducted by 
Sharabi et al., the incidence of hearing loss 
unrelated to noise exposure was found to be 
higher in cigarette smokers than non-smokers.17 

Available data concerning the impact of 
smoking on postoperative surgical outcomes for 
tympanoplasty remains controversial. While 
some evidence indicates that cigarette smoking 
adversely affects surgical success, others have 
found that individual characteristics including 
smoking status had no impact on surgical 
outcomes and suggested the experience of 
surgeons as the leading prognostic factor on graft 
take.18,19 In the same studies, surgical technique 
and graft materials were also shown to be 
influential on postoperative outcomes. Coelho et 
al. demonstrated in 128 patients that cartilage 
tympanoplasty provides comparable success 
rates and hearing outcomes in both smokers and 
non-smokers.19 The authors concluded that the 
use of thicker cartilage grafts were likely to exert 
stronger resistance to the negative middle air 
pressure and consequently prevent atelectasis 
and adverse reactions. 

Hookah tobacco smoking is gaining 
popularity among European and North American 
youth, most probably due to the increase in 
immigration rates within the last few years.20 
Recent data indicates that hookah smoking is 
associated with short- and long-term adverse 
health outcomes. Hookah smoke consists of 
various gases and particles, including glycerol, 
nicotine, tobacco-specific nitrosamines, carbon 
monoxide and polyaromatic hydrocarbons, 
which are similar to the content of cigarette 
smoke.21 The chemical similarities between 
hookah smoke and cigarette smoke sufficiently 
explain the role of hookah smoking in coronary 
artery disease, chronic lung disease, altered 
immunity and malignancies. 

Despite the considerable amount of data 
concerning the role of cigarette smoking on 
surgical success rate and hearing outcomes in 
patients undergoing tympanoplasty, data 
regarding the influence of hookah smoke in these 
subjects are limited. Nevertheless, the 
similarities in the gas and chemical content of 
hookah smoke and cigarette smoke give rise to 
the thought that these two substances would have 
similar impact on graft take rates in 
tympanoplasty. Our findings show that the 
surgical success rate in non-smokers is higher 
than that of hookah smokers and cigarette 
smokers. However, some studies have failed to 
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show significant differences in surgical success 
rates with regard to smoking status. As shown in 
the study of Coelho et al., implementation of 
cartilage grafts which are resistant to the adverse 
effects of cigarette smoking might be responsible 
for the lack of difference in surgical success rates 
that have been reported in the aforementioned 
studies.19 The results drawn from our study 
shows that hookah smoking is similar to 
cigarette smoking; however, those reporting both 
types of smoking seem to have even lower levels 
of success. To the best of our knowledge, the 
present study is the first to demonstrate adverse 
outcomes associated with hookah smoking 
following cartilage tympanoplasty. 

There are some limitations to be 
mentioned. We did not use a prognostic scale in 
the determination of surgical success but utilized 
otomicroscopic evaluation. Lack of detailed 
information concerning the type of cigarette and 
hookah products, and the absence of data 
regarding the composition of hookah mixtures 
(due to lack of standardization of these products) 
are other limitations of this study. Finally, the 
lack of quantitative measurement of cigarette 
smoking intensity with urinary cotinine levels is 
also a limitation for this study. These results, 
therefore, need to be interpreted with caution. 

In conclusion, hookah smoking leads to a 
significant impairment (similar to cigarette 
smoking) in surgical success rate compared to 
non-smokers in subjects undergoing 
tympanoplasty. In addition, despite the fact that 
statistical comparisons among subgroups were 
not possible due to limited patient numbers in 
these subgroups, it seems that smokers of both 
cigarettes and hookah seem to have an even 
greater decline in surgical success. We suggest 
that patients who are scheduled for 
tympanoplasty should be made aware that 
hookah smoking has similar effects with 
cigarette smoking, and therefore, should (at the 
least) be discontinued before and shortly after 
surgery. 
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