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Abstract
Background: Chronic rhinosinusitis represents an important health care problem in the world. Deviated nasal
septum leads to increased chance of impaired mucociliary clearance, osteomeatal complex obstruction, and
development of rhinosinusitis. Studies have revealed the role of septoplasty in curing chronic rhinosinusitis in
patients with significant septal deviation. The purpose of this study is to reveal the role of septoplasty alone or
combined with functional endoscopic sinus surgery in improving the outcome of chronic rhinosinusitis in patients
with significant septal deviation.
Results: Postoperative computed tomography findings in group A (underwent septoplasty only) were mild opacity
of ethmoid (25%), sinus mucosal thickening (15%), and occluded osteomeatal complex with discharge (25%).
Postoperative computed tomography findings in group B mild opacity of ethmoid (30%), sinus mucosal thickening
(20%), and occluded osteomeatal complex with discharge (30%). The Sino-Nasal Outcome Test score in group A
decreased significantly from 85.75 to 28.85 (P < 0.05). In group B (underwent combination of septoplasty and
functional endoscopic sinus surgery), the Sino-Nasal Outcome Test score also decreased significantly from 87.75 to
32.55 (P < 0.05). The improvement was 85% in group A and 80% in group B.
Conclusion: The post-operative improvement has no significant difference between the two groups. Hence, we
suggest that septoplasty alone can be adequate for the treatment of chronic rhinosinusitis with septal deviation.
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Background
Chronic rhinosinusitis (CRS) represents an important
health care problem in the world [1]. The term sinusitis
refers to a group of disorders characterized by inflammation of the mucosa of paranasal sinuses (PNS). The inflammation nearly always involves the nose; therefore,
the term rhino-sinusitis (CRS) is used. Chronic rhinosinusitis is defined as two major symptoms/signs (facial
pain/pressure, facial congestion/fullness, nasal blockage,
nasal discharge, hyposmia/anosmia, purulence on nasal
examination) or one major and two minor symptoms/
signs (headache, fever, halitosis, fatigue, dental pain,
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cough, ear pain/pressure/fullness) for more than 12
weeks duration [2]. Anatomic variations can lead to obstruction of osteomeatal complex (OMC), which can be
enhanced by inflammation and result in compromised
mucocilliary clearance; this may result in chronic or recurrent rhino sinusitis. The most frequent OMC anatomic variation is septal deviation [3]. Deviated nasal
septum leads to increased chance of impaired mucociliary clearance, ostiomeatal complex obstruction, and development of rhinosinusitis [2].
Septal deviation is usually classified into seven types.
Type 1 is characterized by the vertical septal deflection
in the valve area. This deformity does not interfere with
the normal function of the valve. Type 2 is characterized
by the vertical septal deflection in the valve area. This
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deformity interferes with the normal valve function.
Type 3 is characterized by the vertical septal deflection
in the close neighborhood of the head of the middle turbinate. Type 4 is characterized by two vertical septal deflections, one in the valve area on one side and another
in the neighborhood of the head of the middle turbinate
on the opposite side. Type 5 is characterized by unilateral septal basal crest, and the opposite septal side is almost totally flat. Type 6 is characterized by unilateral,
horizontal gutter in the anterior and basal septal parts.
Type 7 is very variable and can consist of various combinations and is almost always bizarre [4]. Lately, studies
have revealed the role of septoplasty in curing CRS in
patients with significant septal deviation. The success
rate was higher in patients with Functional Endoscopic
Sinus Surgery (FESS) and septoplasty. However, the adequacy of FESS alone in management of deviated nasal
septum (DNS) with chronic maxillary sinusitis is not
well documented [5].
This study was designed to reveal whether only septal
correction is adequate to improve the subjective and objective outcome in patients with CRS and septal
deviation.

Endoscopic examinations were performed by 2.7- or
4.0-mm rigid 0° or wide angle 30° endoscopes using topical decongestant.
The patients were subjected to high-resolution computed tomography (HRCT) nose and PNS without using
contrast material (coronal and axial views) for anatomy
and disease of sinuses in which Lund and Mackey radiological staging system was applied [6].
Sinonasal outcome was assessed using the change in
20-Item Sino-Nasal Outcome Test (SNOT-20), which is
a validated, self-administered, quality of life instrument
specific for patients with symptoms of rhinosinusitis [7].
Awad et al. (2014) translated the questionnaire into an
Arabic one, and the filling of the questionnaires was performed by every patient assisted by the research team
[8]. The questionnaire was completed by every patient at
the two time points of the study (immediately before the
operation and then at 3 months follow-up visits). Patients rate the severity of their condition on each of the
20 items using a 0–5 category rating system:

Methods
This prospective study was conducted to compare between the results of combination or not of septoplasty
with FESS. It involved 40 patients with both CRS and
significant septum deviation who were operated upon
between September 2017 and January 2019 at Otorhinolaryngology Department of Al-Zahraa University Hospital. Their age ranged from 18 to 40 years. Patients
were randomly divided into two groups: group A included 20 patients who underwent only septoplasty.
Group B included 20 patients who underwent septoplasty and FESS.
While selecting patients with CRS (as demonstrated in
the CT scan as isolated or unilateral diffuse mucosal
thickening, bone changes, or air-fluid level with ongoing
symptoms consistent with CRS) for the study the following criteria was observed: all patients involved in the
study had significant septum deviation, defined as deformities involving cartilaginous and/or bony parts that
affect OMC as regards radiologic evaluation, had medically resistant CRS at the time of surgery that is failed
maximal medical therapy for CRS to provide improvement, deviated septum associated with chronic frontal,
maxillary or ethmoid sinusitis, aged from 18 to 40 years
old. Any patients with mild septal deviations such as
septal spurs or isolated anterior cartilaginous or posterior bony deviations, allergy and/or asthma, nasal polyps,
systemic disease such as tuberculosis, sarcoidosis or
Wegner granulomatosis, Revision FESS or submucous
resection were excluded from the study.
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not present/no problem.
very mild problem.
mild or slight problem.
moderate problem.
severe problem.
problem as ‘bad as it can be’.

Septoplasty was performed in all patients under general anesthesia using the Cottle technique [9]. This technique respects the dorsum nasi and allows more natural
correction by respecting the osteo-cartilaginous nasal
bridge. In addition, the Cottle technique improves the
nasal mucosal congestion and avoids surgical reduction
of anterior end of inferior turbinate [8].
FESS was performed only in group B under general
anesthesia. The extent of the surgery was determined by
the extent of disease but always included uncinectomy,
anterior ethmoidectomy, and middle meatal antrostomy.
Surgeries in both groups were performed by well-trained
rhinology surgeons [10].
Two days of nasal packing was applied in all patients
with 2 weeks of postoperative antibiotics as well as topical buffered saline solution.
Three months post-operatively, all patients were evaluated by CT scan and SNOT-20 questionnaire. We compared the subjective and objective improvement for the
two groups at 3 months postoperative visits.
Recorded data were analyzed using the statistical package for social sciences, version 20.0 (SPSS Inc., Chicago,
IL, USA). Quantitative data were expressed as mean ±
standard deviation (SD). Independent-samples t test of
significance was used when comparing between two
means. Paired sample t test of significance was used
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Fig. 1 CT of group A. a Pre-operative CT showing maxillary and ethmoid sinusitis. b Post-operative CT showing aireated maxillary sinus with very
mild ethmoid sinusitis

when comparing between related samples. Chi-square
(χ2) test of significance was used in order to compare
proportions between qualitative parameters. The confidence interval was set to 95% and the margin of error
accepted was set to 5%. So, the P value was considered
significant as the following, P value < 0.05 was considered significant, P value < 0.001 was considered as highly
significant, and P value > 0.05 was considered insignificant. Qualitative data were expressed as frequency and
percentage.

Results
Forty patients were included in the study. Twenty patients were in the septoplasty-only group (group A) and
20 were in the septoplasty and FESS group (group B).
Group A included 9 female (45%) and 11 male (55%)
with average age of 26.10 ± 7.11 years. Group B included
8 female (40%) and 12 male (60%) with average age of
29.70 ± 6.44 years. There was no significant difference
between both groups with respect to sex and age.
Post-operative CT finding according to the Lund and
Mackey score in group A decreased significantly from

(8.1 ± 2.19) to (1 ± 1.2139). In group B, post-operative
CT finding according to the Lund and Mackey score
also decreased significantly from 7.3 ± 1.49 to 1.05 ±
1.234.
The SNOT score in group A decreased significantly
from 85.75 ± 7.48 to 28.85 ± 16.94), and group B also
decreased significantly from 87.75 ± 9.39 to 32.55 ±
19.58.
There is no statistically significant difference between
both groups as regards post-operative CT findings
(Figs. 1 and 2 and Supplementary Figure 1) according to
the Lund and Mackey score (Table 1) and SNOT-20
score (Fig. 3, Table 2).

Discussion
Chronic rhinosinusitis is one of the most common diseases in many parts of the world. CRS is a clinical diagnosis and imaging is only indicated after adequate
medical treatment; therefore, imaging should be interpreted considering history, examination, and response to
medical treatment [2].

Fig. 2 CT of group B. a Pre-operative CT showing maxillary sinusitis. b Post-operative CT showing Rt ethmoid sinusitis
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Table 1 Comparison between group A: septoplasty and group B: septoplasty and FESS as regards the pre-operative and postoperative Lund and Mackey score
Group A: septoplasty (n=20)

Group B: septoplasty and FESS (n = 20)

t test

p value

Mean ± SD

8.1 ± 2.19

7.3 ± 1.49

1.18

0.2449

Range

6–12

6–12

Mean ± SD

1 ± 1.213

1.05 ± 1.234

0.455

0.911

Range

0–3

0–4

Lund and Mackay score
Preoperative

Post

Using the following: t independent sample t test; p value > 0.05 NS

Nasal septum deviation can disturb nasal physiology,
and it can be combined with conchal hypertrophy or
other anatomical variations. Nasal septum deviation can
narrow the middle meatus by pushing the concha laterally leading to obstruction and secondary nasal infection in all sinuses by disturbing normal mucus drainage
[11].
This study aimed to find if septoplasty alone without
combination with FESS is enough for treatment of patients with CRS and septal deviation.
Post-operative CT finding according to the Lund and
Mackey score in both groups decreased with no significant difference. The symptoms measured by SNOT
score also decreased in both groups with no significant
difference. This means that the use of septoplasty alone
or combined with FESS in treatment of patients with
CRS and deviated nasal septum gives the same outcome.

Fig. 3 Bar chart between group A: septoplasty and group B:
septoplasty and FESS as regard the SNOT-20 score

Ganjian et al. 1999 have established independent
models of nasal obstruction and ostial occlusion in the
same animal. Their findings suggested that integrity of
nasal airflow seemed to have a significant effect on the
maintenance of the aerobic antral environment, essential
to the maintenance of normal sinus function [12].
Sarna et al. 2002 found that severe septal deviation
had been noted as a contributing factor for sinusitis [13].
Jang et al. concluded that concave-side septal mucosa
increases the incidence of chronic rhino-sinusitis due to
impaired mucociliary transport, presumably because of
ciliary loss, increased inflammation, and decreased density of glandular acini [14].
By using a similar technique, other researcher reported
that anatomical and histologic alterations were demonstrated on obstructed side leading to recurrent attacks of
rhino-sinusitis [15].
Homsioglou et al. 2007 found that among three kinds
of septal deviations, cartilaginous deviation, bony deviation, and high septal deviation, the later had a significant relationship with leading to recurrent rhinosinusitis [16].
Hatipoglu et al. 2008 found that there was an association between the degree of deviation and the presence
of sinusitis [17].
Another study showed that septal deviation is known
to be the most common reason for OMC dysfunction,
nasal obstruction, and nasal mucocilliary clearance alteration [9].
Aramani et al. 2014 found that deviated nasal septum
was the most common anatomical variation encountered
in osteomeatal complex obstruction. Deviated nasal
septum causes a decrease in the critical area of the
osteomeatal unit predisposing to obstruction, chronic
rhino sinusitis, and related complications [18].
Madani et al. 2015 said that their study had the most
prevalence of septal deviation in CRS patients and revealed there a strong association between nasal septal
deviation and CRS [19].
Contrarily in another study, they found that nasal septal deviation of some degree was present in 65% of the
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Table 2 Comparison between group A: septoplasty and group B: septoplasty and FESS as regards the pre- and post-operative
SNOT-20 score
Group A: septoplasty (n = 20)

Group B: septoplasty and FESS (n = 20)

t test

p value

Mean ± SD

85.75 ± 7.48

87.75 ± 9.39

0.555

0.461

Range

70–95

70–100

28.85 ± 16.94

32.55 ± 19.58

0.408

0.527

15–75

15–80

SNOT-20 score
Preoperative

Postoperative
Mean ± SD
Range

Using the following: t independent sample t test; P value > 0.05 NS

cases, and no relationship was present between nasal
septal deviation and sinus disease [18].
Kapusuz et al. 2013 found that mild and moderate septal deviations lacked any significant effect on maxillary
sinus volumes and sinusitis findings, and severe deviations were found to have significant impact on these parameters [11].
Jun et al (2009) who found that correction of septal
deviation might be more effective in alleviating nasal obstruction by improving the nasal patency. Nasal obstruction, rhinorrhea, and sneezing did significantly improve
after surgery [20].
Babu et al. 2017 said that septoplasty with endoscopic
osteomeatal clearance is a procedure which is highly efficacious and well tolerated in treating headache due to sinusitis secondary to DNS [21].
Bayiz et al. 2005 who said that septal deviation is a
common cause of nasal obstruction. Septoplasty only or
septoplasty plus ESS revealed similar results in the treatment of patients with CRS and septal deviation subjectively and objectively [5].
Goel et al. 2012 observed that septoplasty alone was
adequate in patients with chronic maxillary sinusitis with
hypertrophy of antral mucosa. On the other hand, septoplasty and FESS gave excellent results in expert hands
only [22].
Also, Awad et al. 2014 found that septoplasty-only in
the treatment of patients with CRS and septal deviation
revealed similar results subjectively with septoplasty and
FESS. Therefore, they suggested that septoplasty alone
can be adequate for treatment of CRS with septal deviation [7].
The study done by Thakur et al. 2017 showed that the
success rate was higher in patients with septoplasty
alone as compared to those in FESS with septoplasty
suggesting adequacy of septoplasty alone in management
of chronic maxillary sinusitis with DNS [2].
The limitations of the study are that the number of patients was small and the follow-up was only 3 months.
However, long follow-up period is better.
Our study suggests using septoplasty alone instead of
using it combined with FESS in management of patients

suffering from CRS and deviated nasal septum as it gives
the same results and at the same time it is less invasive
and results in faster recovery time.

Conclusion
Subjective and objective outcomes of only septoplasty
versus FESS plus septoplasty were similar in patients
with CRS and septal deviation. In addition, septoplasty
alone is considered as minimally invasive technique with
short operation time and recovery time. Therefore, our
findings suggest that septoplasty can be considered as
the first choice in the surgical treatment of patients with
CRS and septal deviation.
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