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Abstract

Objectives: To know the outcomes of functional endoscopic sinus surgery combined with septoplasty.
Methods: Study Design. Population based study. Study conducted in medical college department of ENT and
Orthopaedics. The patients who underwent FESS for chronic rhinosinusitis were considered in this study. These
patients were divided into 2 groups: the control group FESS alone and the study group FESS combined with
septoplasty.

Results: In total, 100 patients who had undergone FESS were studied in this study. The number of patients who
underwent revision FESS were 50. In our study, out of 100, 80 patients received FESS alone, whereas 20 patients
underwent septoplasty during FESS. The revision rates of these 2 groups were different (11% vs 8%, respectively;
P =.015). Male patients and younger patients were found to have higher revision rates.

Conclusions: According to this study there is an association between FESS combined with concurrent septoplasty
and less incidence of revision rate of FESS. Those patients having allergic rhinitis and asthma have higher risk of
need for surgery again.
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Introduction

Chronic rhinosinusitis (CRS) is a disease
characterized by the inflammation of the paranasal
sinus mucosa for a duration of at least 12
consecutive weeks.l Data from the 2007 Medical
Expenditure Panel Survey medical conditions file
and linked to the consolidated expenditures file of
the United States showed that CRS is one of the most
frequently diagnosed chronic diseases, affecting
4.9% 6 0.2% of the population. Because of this high
prevalence rate, the overall expenditure for CRS has
been recognized as a socioeconomic burden in the
United States. The estimated direct cost was $8.6
billion.2 Nasal obstruction is one of the most
common reasons for nasal surgery. Deviated nasal
septum is the most common cause of nasal
obstruction.3 In England and Wales, over 23,500
people were diagnosed with deviated nasal septum
in 2008-2009.4,5 Septal surgery is one of the most
common procedures in ENT practice, with more
than 20,000 submucosal resections (SMRs) and
septoplasties performed in England and Wales in
2008-2009.6,7 However, the benefits of this form of
surgery have been questioned.8§ Functional
endoscopic sinus surgery (FESS) has been the most
common surgery for rhinosinusitis for those with
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failed maximal medical treatments. Published
success rates for FESS range from 76% to 98%.9
Common failure factors associated with FESS
include inappropriate surgical technique, poor
operative field or visualization, and inadequate
postoperative care. Initially, limited septoplasty was
recognized as a type of SMR and was primarily used
only when the deviation of the septum limited the
ability of the surgeon to accomplish his or her
surgical goals.10 A prospective, multicenter study
revealed that concurrent SMR was performed in
27% of ESS procedures for medically refractory
CRS.11 From the available published articles, there
are no clear answers for whether concurrent SMR
improves the outcomes of FESS or the revision rates
of FESS. Our study was designed to ascertain the
outcomes of FESS combined with SMR/septoplasty
in reducing FESS revision rates

Materials and Methods

This study was conducted in a medical college in the
the department of Otorhinolaryngology and also the
patients from department of orthopaedics who had
nasal bone fracture with un displaced distal radius
fracture which was managed conservatively by
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below elbow post cast application were considered
from May 2025 to April 2026.The National Health
Insurance (NHI) program in Taiwan, launched in
1995, has successfully provided universal and
quality health care to patients at affordable costs and
provides coverage to 99.6% of Taiwan’s 23 million
residents.12 The National Health Insurance
Research Database (NHIRD) contains the medical
claim history for the entire insured population,
allowing us to compare the postoperative outcomes
of our 2 patient groups.

Study Subjects: In our study out of 100 patients
with chronic rhinosinusitis are considered

during the period of May 2025 to April 2026.
Patients who had undergone previous septoplasty
were excluded. In order to avoid confounding our
sampling, we had excluded that the patients
underwent SMR at revision FESS. These patients
were divided into 2 groups: the control group
ie,FESS alone and the study group FESS combined
with septoplasty. The index date for each patient was
defined by the date that the patient received the
surgery. The primary outcome was the revision
operative rate. Minimal period of 3 months between
when the patient was operated and when the revision
operation happened was allotted to determine
recurrence.

Statistical Analysis: Fisher’s exact test for
continuous variables to assess the differences in
baseline demographic characteristics between the
control and study groups. A logistic regression was
used to predict the outcomes of the independent
variables. A P value \.05 was considered to indicate
statistical significance; all tests were 2-tailed. All
statistical analyses were performed with the
statistical package SAS for Windows.

Results

In total, 100 patients, with mean age of 45, who had
undergone FESS were recruited into this. The
number of patients who had undergone revision
FESS was 42. There were 1892 patients (42.19%)
who had received surgeries in a medical center, 1793
(39.97%) in a regional hospital, and 799 (17.84%) in
a district hospital. Of these patients, 1171 (26.12%)
had asthma, 3457 (77.1%) had allergic rhinitis, and
426 (9.5%) had atopic dermatitis (Table 1).

Three thousand, six hundred and eight patients
(80.46%) who received FESS alone were in control
group, whereas 876 patients (19.54%) who
underwent concurrent SMR/septoplasty during
FESS were in study group. Two thousand, one
hundred and forty-nine (67.24%) and 589 cases
(59.56%) were male in the control group and study
group, respectively. The mean ages of the patients
were 43.89 and 39.79 years old in the control and
study groups. Regarding the comorbidities, 964
patients (26.71%) in the control group and 207
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patients (23.63%) in the study group had asthma,
2765 patients (76.64%) in the control group and 692
patients (79.0%) in the study group had allergic
rhinitis, and 343 patients (9.51%) in the control
group and 83 patients (9.47%) in the study group had
atopic dermatitis.

There were no significant differences between these
2 groups regarding hospital level and comorbidities
(Table 2). The revision patients were 446 (12.36%)
and 82 (9.36%) in the control and study groups. The
revision rates of these 2 groups were significantly
different (P = .016) (Table 3). Moreover, a logistic
regression analysis found that patients in the control
group had a higher revision rate than those in the
study group (odds ratio = 1.404, P = .008).
Regarding gender, male patients had higher revision
rates than female patients (odds ratio= 1.211, P =
.0499). Older patients had less revision rates than
younger patients (odds ratio = 0.993, P = .078).

There was no significance difference between the
hospital levels. In addition, patients with asthma or
allergic rhinitis had higher revision rates compared
with those patients without these 2 comorbidities
(odds ratio = 1.441, P = .000, and odds ratio = 1.629,
P = .000, respectively), but patients with atopic
dermatitis had no significant findings between study
and control groups (Table 4).

Discussions

The predisposing factors of sinusitis are
multitudinous, including anatomic abnormalities, air
pollution, cigarette smoking, allergy, or genetic
factors. Anatomic abnormalities were once
recognized as a significant factor in the pathogenesis
of rhinosinusitis. Septal deviation has been among
those anomalies examined in multiple studies, and
conflicting results have been reported. Some reports
have described a correlation between septal
deviation and the presence of rhinosinusitis, and an
approximately equal number of reports have not
found any such correlation. Most of these studies
were rather small or examined this association
indirectly, such as by investigating the role of a
concha bullosa in rhinosinusitis.

Primary FESS failure is most often associated with
reconstruction in the area of the ostiomeatal
complex. The cause of revision FESS can be divided
into systemic and local factors. The local factors
focus on various anatomic problems.

According to previous studies, a severely deviated
nasal septum is one of the most common causes of
revision endoscopic sinus surgery.13,14 The most
common anatomic factors associated with primary
surgery failure have been the lateralization of the
middle turbinate (78%), incomplete anterior
ethmoidectomy (64%), scarred frontal recess (50%),
incomplete posterior ethmoidectomy (41%), and
middle meatal antrostomy stenosis (39%). In
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addition, retained aggernasi and retained uncinate
process were identified in 49% and 37% of patients,
respectively. Other factors such as persistent
sphenoid disease and sphenoid ostium stenosis were
less frequent.9 Septal deviation is a common
anatomical variation. Its role in the pathogenesis of
chronic rhinosinusitis remains unclear.15

The prevalence of septal deviation increases with
age. In infants, the prevalence of bilateral nasal
septal deviation is 27% and that of unilateral
deviation is 31%. The prevalence of septal deviation
in adults is 79%.16 Of patients about to undergo
septoplasty, 27% showed sinus abnormality in plain
radiology assessment.9 In addition, sinus pathology
was found in 50% of 150 patients who had
rhinomanometric ally proven nasal septal deformity
and obstruction.17 Some studies have suggested that
a deviation of the nasal septum may interfere with
proper airflow, potentially predisposing one to sinus
disease.18,19 However, Yousem et al20 concluded
that the most critical factor in the development of
sinusitis may be an intrinsic defect in mucociliary
clearance. Anatomical narrowing or tortuous
passageways may further compound the problem.

The association demonstrated herein still suggests
that septal deviation may play a role in
rhinosinusitis. Interestingly, Bayiz et al21 found that
septoplasty alone can be adequate for the treatment
of CRS with septal deviation. Three possible
mechanisms may explain the pathophysiology of
how septal deviation may cause chronic
rhinosinusitis. First, the stenosis of the ostiomeatal
complex due to either the anatomical configuration
or edematous mucosa may cause the obstruction and
stagnation of secretions, which may subsequently
become infected or perpetuate infection.22 The
second potential mechanism involves
aerodynamics: Septal deviation leads to an increase
in nasal airflow velocity, which may cause mucosal
desiccation and diminished mucociliary
function.23,24 Third, changes in maxillary sinus
pressure and ventilation in the region of the
ostiomeatal complex due to septal deviations may
cause chronic rhinosinusitis.25 Decreased antral
pressure is correlated with posterior septal
deviations.

Regarding the angle of deviation, a higher incidence
and severity of sinus disease were associated with an
increased severity in septal deviation in the region of
the ostiomeatal complex.20,26,27 Elahi et al28
reported that patients with increasing degrees of
nasal septal deviations were associated with higher
incidences of osteo-meatal complex obstruction.
The incidence and severity of sinus disease
increased with the severity of septal deviation.28 In
a review study, septal deviation was not only found
to be strongly associated with rhinosinusitis, but the
study also found a statistical association between the
degree of septal deviations and rhinosinusitis,
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especially in patients with a septal deviation angle
greater than 10 degrees.29 However, not all reports
supported the relationship between DNS and
sinusitis. In 1 study, 500 consecutive patients
underwent CT scanning of their paranasal sinuses
for possible chronic sinus disease. Harar et al30 did
not find any significant difference between chronic
rhinosinusitis and septal deviation.

Additionally, Yasan et al31 claimed that a mild to
moderate degree of deviated nasal septum was not a
risk factor for chronic sinus disease. Only the gross
deviation of the nasal septum is a risk factor for the
development of CRS. Collet et all5 reviewed
published literature and concluded that a definite
role cannot be attributed to the nasal septum, either
as the pathogenesis of chronic sinusitis or as a
contributing factor. No relationship could be proven
between septal surgery combined with sinus surgery
and chronic sinusitis. A postoperative prognosis for
the subjective comfort of patients has been
demonstrated. Thus, performing septoplasty only
aims to relieve complaints of nasal obstruction or
improve surgical access to the ethmoid sinus.15 Due
to the recent appreciation that the pathogenesis of
rhinosinusitis is likely multifactorial, it is
appropriate to reexamine its possible anatomic
etiologies. A systematic analysis of septal deviation
and rhinosinusitis was therefore performed to better
define this association and describe the possible
etiologic mechanisms.29 To optimize nasal patency
and improve surgical access, SMR or septoplasty is
commonly performed during FESS.3 So far, there
have been limited publications reporting the
outcomes of concurrent SMR for FESS.

Our results showed that patients who received FESS
alone had higher revision rates than patients who
received FESS combined with SMR. Concurrent
SMR during FESS had better outcomes in our data
set. These findings may have been observed because
concurrent SMR can provide better surgical field,
reduce postoperative narrowing or synechiae of
middle meatus, expand nasal space for sinus
drainage and ventilation, and increase the
convenience of postoperative care. In our results,
higher revision rate was revealed in the male
patients. This finding may attribute to higher
smoking rate of men in Taiwan, which is a critical
factor in the recurrence of rhinosinusitis. On the
other hand, decreased revision rate can be found in
the older patients (odds ratio = 0.993, P =.078). This
phenomenon may be associated with the age
distribution of atopic diseases. Epidemiologic,
genetic, immunologic, and clinical studies show a
close relationship between rhinosinusitis and atopic
diseases (allergic rhinitis, asthma, and atopic
dermatitis). 33 In our study population, 25% had
asthma, 73% had allergic rhinitis. Results from
logistic  regression showed patients with
comorbidities of asthma or allergic rhinitis had
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higher revision rate. These results divulged if
patients had rhinosinusitis with comorbidity of
atopic diseases (asthma or allergic rhinitis),
concurrent SMR/septoplasty during FESS might be
considered. Patients also need to be informed
preoperatively for higher recurrence rates and closer
postoperative  follow-up. First, because this
Septoplasty would be used on more difficult cases to
access the frontal recesses better. If the severity of
disease could be controlled between the 2 study
groups, a difference or an even greater change in the
outcome of interest could be presented. Third, it
might be different outcomes between the
distributions of surgeons (rhinologists or those who
that perform FESS intermittently). Thus, this would
be an experience or surgeon’s ability confounder.

Conclusions

This study showed an association between FESS
combined with concurrent SMR/septoplasty and less
incidence of revision rate of FESS. To reduce the
possibility of failed FESS, concurrent SMR should
be considered in primary FESS. Patients with
asthma or allergic rhinitis may also require more
revision surgeries after FESS.
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