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Abstract
Background: Hookah is a tobacco product of Middle Eastern origin; however, its popularity increases in Europe and the US.
Despite its frequent use, hookah’s potentially detrimental effects are underestimated due to the scarcity of the relevant research.
Since septoplasty is one of the most commonly performed procedures of otolaryngology practice, we aimed to investigate the
impact of hookah consumption on recovery after septoplasty. Methods: Patients who underwent septoplasty in Sanliurfa
Training and Research Hospital Department of Otolaryngology between January 2017 and December 2019 were divided into
four groups based on their history of hookah and cigarette smoking. The patients’ prospectively collected data, including
demographic features, healing time, and presence or absence of septal perforation during follow-up, were compared between
these four groups. Results: The entire cohort included 270 patients. The mean patient age was 29.2±5.8 years. One hundred
and thirty-two (48.9%) patients were non-smokers, 96 (35.5%) were cigarette smokers, 27 (10%) were hookah smokers, and 15
(5.6%) consumed both tobacco products regularly. Mean healing time was 10 days, and septal perforation was encountered in 10
patients (3.7%). A comparison of the groups revealed that cigarette smoking did not impact septal perforation rates (p=0.326)
but prolonged the healing time. However, hookah smoking with or without cigarette smoking significantly influenced septal
perforation rates and healing times. Conclusion: Patients should be questioned about hookah smoking in addition to cigarette
smoking before the septoplasty procedure. Patients with a positive history of hookah smoking should be followed closely in
terms of delayed healing and increased septal perforation rates.
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SUMMARY
Background: Hookah is a tobacco product of Middle Eastern origin; however, its popularity increases in
Europe and the US. Despite its frequent use, hookah’s potentially detrimental effects are underestimated due
to the scarcity of the relevant research. Since septoplasty is one of the most commonly performed procedures
of otolaryngology practice, we aimed to investigate the impact of hookah consumption on recovery after
septoplasty.
Methods: Patients who underwent septoplasty in Sanliurfa Training and Research Hospital Department
of Otolaryngology between January 2017 and December 2019 were divided into four groups based on their
history of hookah and cigarette smoking. The patients’ prospectively collected data, including demographic
features, healing time, and presence or absence of septal perforation during follow-up, were compared between
these four groups.
Results: The entire cohort included 270 patients. The mean patient age was 29.2±5.8 years. One hundred
and thirty-two (48.9%) patients were non-smokers, 96 (35.5%) were cigarette smokers, 27 (10%) were hookah
smokers, and 15 (5.6%) consumed both tobacco products regularly. Mean healing time was 10 days, and
septal perforation was encountered in 10 patients (3.7%). A comparison of the groups revealed that cigarette
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smoking did not impact septal perforation rates (p=0.326) but prolonged the healing time. However, hookah
smoking with or without cigarette smoking significantly influenced septal perforation rates and healing times.
Conclusion: Patients should be questioned about hookah smoking in addition to cigarette smoking before
the septoplasty procedure. Patients with a positive history of hookah smoking should be followed closely in
terms of delayed healing and increased septal perforation rates.
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What’s already known about this topic?
Septoplasty is one of the most common otorhinolaryngologic surgical procedures. Septal perforation is an
important related complication that readily impacts patient quality of life. Smoking increases septal perforation.
What does this article add?
Hookah is a tobacco product which is frequently used by people living in the Middle East. Since these
people maintain this habit after they immigrate to Europe or US, hookah smoking is getting more popular
in world. Moreover, the potential detrimental effects of hookah smoking is underestimated and this fact also
contributes to its increasing popularity.
Septoplasty is one of the most commonly performed procedures in otolaryngology practice. In our study, we
investigated the impact of hookah smoking on the healing after septoplasty and found that it had significantly
deleterious effects.
INTRODUCTİON
Nasal airway obstruction resulting from a septal deformity causing mouth breathing, epistaxis, sinusitis,
and even sleep apnea is observed in one-third of the population.1 Therefore, septal deformity constitutes
the leading indication for septoplasty procedure. Septoplasty entails identifying the area of septal deviation
and removing the deviated cartilage, allowing more space for airflow through the nasal cavity.2 Although it
is a relatively simple procedure, it has its specific complications such as septal perforation, external nasal
deformity, and persistent preoperative symptoms due to incomplete correction of the deviation.
Septal perforation is the most critical complication of septoplasty procedure.3 The central pathophysiological
phenomenon in septal perforation is turbulent airflow. Disruption of normal laminar airflow paves the way
for septal perforation and crust formation at the edges of the perforation site. This process starts the cascade
of interrelated symptoms such as dryness and whistling, which accompany septal perforation. Dryness leads
to more crusting, which prompts bleeding, malodorous drainage, and obstruction. Infection follows the
stasis of secretions at the perforation site and contributes to the pain. Whistling is a direct result of airflow
through and around the perforated area and completes the symptom profile, which significantly diminishes
the patient’s quality of life.4
It is suggested that the rate of complications after septoplasty may be increased in patients smoking cigarettes
regularly.5 However, some studies showed controversial results regarding cigarette smoking’s effects on the
functional outcomes of septoplasty.6 On the other hand, hookah smoking, another way of tobacco consumption, is gaining popularity amid growing evidence regarding its detrimental effects on the respiratory
system.3 Nevertheless, the impact of hookah smoking on the complication rates and postoperative healing
after septoplasty has not been studied in the literature.
In this prospective study, we evaluated the effect of hookah and cigarette smoking on the recovery period
after septoplasty by giving special consideration to healing times and the rates of septal perforation.
METHODS
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This prospective study was conducted at the Otolaryngology Department of Health Sciences University,
Sanliurfa Mehmet Akif Inan Training and Research Hospital between January 2017 and December 2019.
The institutional ethical review board of the same hospital approved this study. All adult patients referred
to the otolaryngology department with nasal septal deviation and underwent septoplasty were included.
Patients with a previous history of nasal surgery, patients older than 45, and patients who required another
nasal surgery such as rhinoplasty were excluded. Since the risk of septal perforation is inherently higher
in more complicated septoplasty procedures, patients with excessive septal deviation were not included
for homogeneity purposes.3 Also, patients who changed their smoking habits during the one-year preceding
surgery and those who were lost to follow-up after surgery were excluded. Written informed consent was
obtained from all patients fulfilling the inclusion criteria.
Patients who give a social history of smoking at least 1 pack of (i.e. twenty) cigarettes and/or one hookah per
day regularly during the last year before the surgery were defined as smokers. Study participants were divided
into four groups based on their tobacco consumption status: Non-smokers, patients smoking cigarettes only,
patients smoking hookah only, and patients smoking both cigarettes and hookah. The same experienced
surgeon performed all surgical procedures using the same septoplasty technique. The surgeon was blinded
to the group of the patients. Silicone nasal septal splints were placed internally and removed on the 3rd
postoperative day. All patients underwent a complete examination, including nasal endoscopy daily after
the surgery by a physician blinded to their tobacco consumption status. Healing was considered complete
when there was no longer any intranasal crusting, granulation tissue, polyps, mucosal infection, adhesions, or
synechiae at the surgical site, and the patient returned to daily activities without nasal blockage. The septal
perforation diagnosis was based on a complete nasal examination, including anterior rhinoscopy and nasal
endoscopy. All patients were followed until they completely healed; healing times and presence or absence
of septal perforation were recorded for all study participants. The study groups were compared in terms of
healing times and frequency of septal perforation.
Statistical Analysis
The data analysis was performed using the IBM SPSS Statistics 17.0 software program (IBM Corporation,
Armonk, NY, USA). Data were evaluated by descriptive statistical methods, including means, standard
deviations, and interquartile ranges. Categorical variables were expressed as the number of cases and percentages. The discrete quantitative variables were analyzed using the Kolmogorov-Smirnov test to assess
the normality of distribution. The student‘s t-test was used for comparison of quantitative data between
two groups. Mann-Whitney U-test was used for evaluating intergroup differences in terms of healing time.
Fisher‘s exact test was used to compare the frequency of septal perforation among different study groups.
RESULTS
The study cohort consisted of 270 patients. Among these patients, 169 were male (62.6%), and 101 were
female (37.4%). The mean age of the cohort was 29.2±5.8 years [19-45]. While 132 (48.9%) patients did not
consume any tobacco products (i.e., non-smokers), 96 (35.5%) were cigarette smokers, 27 (10%) were hookah
smokers, and 15 (5.6%) patients were consuming both tobacco products regularly. Mean healing time was
10 days, and septal perforation was encountered in 10 patients (3.7%) (Table 1).
A comparison regarding septal perforation rates revealed no significant difference between cigarette smokers
and cigarette non-smokers (p=0.326) (Figure 1).
However, cigarette smoking significantly increased the healing time required after septoplasty; the healing
time was significantly higher in the cigarette smoker group than the cigarette non-smoker group (p<0.001)
(Figure 2).
The frequency of septal perforation was significantly higher in the group that smoked hookah than the group
that did not (p=0.01) (Table 2). The healing time was significantly longer in the hookah smoker group
than the hookah non-smoker group (p<0.001). Division of the entire study cohort as tobacco consumers and
non-consumers and subsequent comparison in terms of healing times and septal perforation rates revealed
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that healing time was longer and septal perforation risk was higher in the tobacco consumer group (p=0.02
and p<0.001 respectively).
Among the hookah non-smokers, there was no significant difference between the cigarette smoker group and
the cigarette non-smoker group regarding the frequency of septal perforation (p=0.165) (Table 3). Similarly,
among the hookah smokers, there was no significant difference between the cigarette smoker group and the
cigarette non-smoker group in terms of the frequency of septal perforation (p>0.99). On the other hand,
among cigarette non-smokers, the frequency of septal perforation was significantly higher in the group that
smoked hookah than the group that did not (p=0,016). In the cigarette smoking group, septal perforation
frequency was higher in the hookah smoking group than the non-hookah smoking group. However, the
difference was not statistically significant (p=0.186).
Among the hookah non-smokers, the healing time of the cigarette smoker group was significantly longer
than the non-cigarette smoker group (p<0.001) (Table 3). On the other hand, in the hookah smoking group,
there was no significant difference between cigarette smokers and cigarette non-smokers in terms of healing
time (p=0. 337). Among the cigarette non-smokers, the healing time of the patients who smoked hookah
was significantly longer than the group of patients who did not smoke (p<0.001). Analysis of the cigarette
smokers’ data revealed that the healing time of the group who smoked hookah was significantly longer than
the group who did not smoke hookah (p=0.016).
Thus, the two primary outcomes analyzed in this study (i.e., healing time and septal perforation rate) were
negatively affected by hookah smoking. However, cigarette smoking was found to affect the healing time but
not the rate of septal perforation.
DİSCUSSİON
Tobacco consumption is the leading preventable cause of morbidity and mortality in the world.7 The most
common way of tobacco consumption is cigarette smoking. On the other hand, hookah smoking is gaining
popularity, especially among young and female tobacco consumers.8 Hookah smoking is also believed to
promote social interaction; there are ‘hookah cafes’ serving hookah where people socialize together and even
share hookah pipes. However, these settings lead to underestimating health risks associated with this habit
and a false belief that hookah smoking is less harmful than cigarette smoking. Nevertheless, in addition to the
anticipated tobacco consumption-related effects of hookah, pipe sharing can lead to the spread of infections.
Besides, alcohol or psycho-active drugs that might be added to the tobacco during the preparation of hookah
can cause other unanticipated deleterious effects.9
The relationship between cigarette smoking and respiratory system diseases has been extensively addressed.7
However, the effect of hookah smoking on patients who undergo upper respiratory system surgeries has not
been widely evaluated in the literature.3 Septoplasty is a frequently performed surgery in the otolaryngology
practice with favorable outcomes.2 However, delayed healing and septal perforation can be encountered
during the postoperative period; these complications can significantly impair this procedure’s success and
diminish patient satisfaction.2-4 Several clinical studies emphasized the role of cigarette smoking on the
emergence of these complications while –to the best of our knowledge- the relationship of hookah smoking
with these complications has not yet been reported in the literature.3,4
The main adverse effect of smoking is diminishing mucociliary clearance in the nasal mucosa by exerting
ciliotoxic effects and changing the viscoelasticity of the mucus.10 Furthermore, the nicotine in tobacco causes
acute intimal damage and desquamation in vascular endothelial cells. This intimal damage, combined with
the cyclooxygenase inhibition through its effects on the thrombocytes, promotes vascular thrombosis and
tissue hypoxia.11 These mechanisms may explain the significantly prolonged healing time we found in our
patients who smoke both hookah and cigarette. Of note, cigarette non-smokers who smoke hookah were also
found to have significantly delayed healing. This finding indicates that hookah smoking can be even more
deleterious than cigarette smoking in healing after septoplasty.
Although tobacco consumption was found to disrupt wound healing, Yazici and associates reported that
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active cigarette smoking did not increase the complication rates after septoplasty.6 Since septal perforation
is the most critical complication encountered in patients who undergo septoplasty, we analyzed septal perforation rates.3,4,6 A comparison of our cigarette smoker patient group with the cigarette non-smoker patient
group did not reveal any difference in septal perforation rates. Therefore, our findings are consistent with
the findings of Yazici et al.6 However, we found that the healing time was significantly longer in the cigarette
smoking patient group than the cigarette non-smoking patient group.
In our study, although cigarette smoking did not increase the frequency of septal perforation significantly,
the frequency of septal perforation was significantly higher in the hookah smoking group compared with
the hookah non-smoking group. Aricigil et al. showed that even once a week hookah smoking prolonged
the nasal mucociliary clearance.10 Mucociliary clearance is the primary defense mechanism against external
harmful stimulants and helps particles move towards pharynx by ciliary transport.11 These particles are then
eliminated by coughing or swallowing.10 Hookah smoking disrupts this fundamental defense mechanism.10,11
Moreover, since hookah contains nicotine like cigarette, it can cause the potentially deleterious effects of
cigarette smoking.11,12 On the other hand, aroma is usually added to hookah.13,14 Erbaydar and associates
demonstrated that 86.3% of hookah smokers preferred aromatic products.12 We speculate that these aromatic
additives may contain detrimental chemicals different and more deleterious than those included in cigarettes.
Therefore, inhalation of these chemicals may lead to more severe effects in the upper respiratory tract than
cigarette smoking. Prolonged healing time and increased septal perforation rate in our patients who were
hookah smokers can be ascribed to this theory. As per the current literature, the relationship between hookah
smoking and upper respiratory tract problems has not yet been studied in detail.15,16 Studies investigating
this topic are needed to further detail the impact of hookah smoking on the recovery period of the patients
who underwent a septoplasty procedure.
Our study has some weaknesses that need to be considered while evaluating its findings. First, it does not
have a large sample size. Second, the smoking history of the patients is not detailed. These stories cover
only the one-year period before the surgery; therefore, they ignore the prior history of smoking and equate
the patients who had a 10-year history of smoking with the patients who had only two-year smoking history.
The frequency of smoking was also omitted.
CONCLUSİON
Despite these limitations, we conclude that the regular consumption of hookah alone or together with
cigarette prolongs the healing time and increases the frequency of septal perforation after septoplasty. However, the fact that the frequency of septal perforation in cigarette smokers alone was not statistically significant in our series indicates that hookah smoking may have more deleterious effects on the upper respiratory
system than cigarette smoking.
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