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INTRODUCTION:

The nasal obstruction is one of the most frequent complaints in the otorhinolaryngology (ORL) practice. It
affects the breathing at the rest and during the activity. It disturbs the sleep plus the concentration. It reduces
the work productivity plus the overall quality of the life. The causes are multifactorial. These include the
allergic rhinitis, the infections, the turbinate hypertrophy and the structural abnormalities. The deviated
nasal septum (DNS) is the most common structural cause (1). The DNS may be congenital or acquired after
the trauma. It reduces the nasal airway patency by narrowing the one or the both nasal passages. The
epidemiological studies report the DNS in up to the 80% of the adults although all of them are not
symptomatic. The symptomatic DNS contributes to the snoring, the sleep related breathing disorder, the
recurrent sinus infections and the increased healthcare utilization. The condition affects the both sexes and
all the age groups but is more frequently addressed surgically in the adults. The public health impact is
significant because of the repeated clinic visits, the long term medication use and the indirect costs related to
the impaired daily functioning. The preventive measures address the allergens plus the infections but they
do not correct the structural deviation. The surgery therefore remains a key therapeutic option for the
selected patients (2).

The septoplasty (SP) is the standard surgical treatment for the DNS caused by the septal deviation. The
procedure aims to straighten the nasal septum while preserving the structural support. It is performed
worldwide and is considered safe when done by the trained surgeons. The previous studies reported the
improvement in the subjective nasal airflow, the sleep quality and the patient satisfaction after the SD. The
objective measures such as the rhinomanometry and the acoustic rhinometry also showed the postoperative
improvement in the selected studies (3). The patient reported outcome measures especially the Nasal
Obstruction Symptom Evaluation (NOSE) score are widely used to assess the surgical benefit. The
systematic reviews and the cohort studies published over the past decade showed the clinically meaningful
symptom reduction after the surgery in the most patients. The complication rates are generally low and
include the bleeding, the septal hematoma. the infection, the synechiae and the perforation. The most of the
complications are minor and manageable. Despite the widespread use the reported success rates vary across
the studies ranging from the moderate to the high depending on the patient selection the outcome tools and
the follow up duration (4).

The several studies also compared the SP with the continued medical therapy. These studies showed that the
SP provided the greater and the more sustained symptom relief in the patients with the structural obstruction
who failed the adequate medical treatment. The randomized and the pragmatic trials reported the better
NOSE score improvement and the higher patient satisfaction after the SP compared with the non-surgical
management. However, many earlier studies used the heterogeneous methods. Some relied only on the
subjective improvement without the standardized tools (5). Others included the combined procedures such
as the turbinate surgery which made it difficult to isolate the true effect of the SP. The follow up periods
were often short and the baseline severity was not always stratified. The recent observational studies
emphasized the importance of the outcome based evaluation using the validated instruments and the clearly
defined effectiveness criteria. The regional studies from the South Asia also reported the favorable
outcomes but most were limited by the small sample sizes and the single center designs (6).

The despite the available evidences on the topic, but important knowledge gaps remain present. The
outcomes data after the SP are not uniform across the populations and the healthcare settings. The
relationship between the baseline symptom severity and the postoperative improvement is still debated. The
minimum clinically important change in the patient reported scores is not consistently applied. The data
from the low and the middle income regions are limited particularly from the underserved areas (7). In the
Pakistan the published studies are few and often lack the standardized outcome measures or the prospective
design. There is the scarce data from the Baluchistan, where the environmental factors, the access to the care
and the disease patterns may differ from the other regions. The local complication rates, the patient reported
effectiveness and the short term outcomes are not well documented. The lack of the context specific
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evidence limits the informed patient counseling and the service planning (8).

The study is undertaken to address the gaps by providing the prospective outcome based evidence from the
tertiary care center in the Quetta. It aims to evaluate the effectiveness of the SP using the validated patient
reported tools in the adults with the symptomatic DNS who failed the medical therapy (9). By measuring the
changes in the NOSE score and the visual analog scale (VAS) score before and after the surgery the study
seeks to generate the reliable local estimates of the symptom improvement and the safety. The findings will
inform the clinicians and support the evidence based decision making. The findings will also contribute the
national data to the existing literature. The primary objective is to assess the change in the nasal obstruction
symptoms at the 12 weeks after the SP directly linking the research question to the identified knowledge gap
(10).

MATERIALS AND METHODS

The multicenter prospective outcome based observational study was conducted in the Department of the
ORL at the Bolan Medical College Quetta and Jhalawan Medical College Khuzdar. These departments were
serving as the tertiary care hospitals for the urban populations and the rural populations of the Baluchistan.
The patients were recruited from inpatient and outpatient department ORL admitted for the elective SP were
evaluated. The study environment included the standard outpatient examination rooms, the endoscopy
facilities and the operating theatres equipped for the routine nasal surgery. The study duration was planned
for the 12 months. The enrollment and the follow up started only after the formal ethical approval. All the
eligible patients underwent the baseline assessment, the surgical intervention and the structured follow up
within the same institution to maintain the uniformity of the care and the outcome assessment. The
observational design was selected to measure the real world effectiveness of the SD under the routine
clinical conditions rather than under the experimental constraints.

A sample size of 94 was calculated using the openEPI sample size calculator for the effectiveness of SD in
relieving nasal obstruction among patients with a DNS, based on a population size of 151, an assumed
outcome proportion of 80.1% with £5% precision (d = 5%), a 95% confidence level, and a design effect of 1
(simple random sampling).

The study was initiated after the approval from the Institutional Review Board of the Bolan University of
Medical and Health Sciences Quetta (IRB No. 1062/BUMHS/IRB/24 dated 10.01.2024 Annexure ). The
ethical principles outlined in the Declaration of the Helsinki were followed throughout the study. All the
participants were informed about the study objectives the procedures the benefits and the possible risks in
the simple language. The written informed consent was obtained from each participant before the
enrollment (Annexure I1). The confidentiality was ensured by assigning the coded identification numbers to
all the data forms. The personal identifiers were not entered into the electronic database. The participation
was voluntary and the patients retained the right to withdraw at any stage without affecting the standard
medical care. Any adverse event related to the surgery was documented and managed The participants were
selected using the non-probability consecutive sampling technique. All the eligible adult patients presenting
with the nasal obstruction due to the DNS were screened in the outpatient department or admitted electively
for the surgery. The adults aged 18 to 65 years were eligible for this study. The inclusion criteria comprised
of the symptomatic nasal obstruction primarily attributed to the septal deviation confirmed by the anterior
rhinoscopy or the nasal endoscopy and the failure of the adequate medical therapy for at least the four
weeks. The medical therapy included the intranasal corticosteroids and the saline irrigation. The patients had
to be fit for the anesthesia and willing to undergo the surgery and the follow up visits. The exclusion criteria
included the previous septal surgery, the presence of the sinonasal polyposis, the chronic rhinosinusitis with
the polyps, the acute nasal infection the craniofacial anomalies, the pregnancy, the recent nasal trauma
within the three months, the uncontrolled allergic rhinitis and the planned extensive concomitant nasal
procedures likely to alter the airflow independently. The demographic data such as the age and the sex were
collected by the direct patient interview and recorded as the self-reported. The ethnicity was not used as the
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selection variable. These criteria ensured the homogeneous study population in which the septal deviation
was the primary cause of the obstruction.

The data were collected using the structured proforma (Annexure I11). The baseline assessment included the
demographic details the duration of the symptoms the comorbid conditions and the nasal examination
findings. The nasal obstruction severity was measured using the NOSE score questionnaire which produces
the score from 0 to 100 with the higher scores indicating the worse symptoms. The VAS ranging from 0 to
10 was also used to assess the subjective nasal blockage. The anterior rhinoscopy and the rigid nasal
endoscopy were performed using the 0-degree rigid nasal endoscope (Karl Storz SE & Co KG Tuttlingen
Germany). The SP was performed under the general anesthesia by the senior residents under the consultant
supervision using the standard surgical techniques. The limited turbinate reduction was performed only
when the clinically indicated. The postoperative care followed the departmental protocols. The patients were
reviewed at the 2, the 6 and the 12 weeks after the surgery. The NOSE and the VAS scores were recorded at
each visit. The complications such as the bleeding, the septal hematoma, the infection the synechiae or the
perforation were recorded for up to the 30 days after the surgery. The data collectors were trained before the
study initiation and the pilot testing was performed on the 10 patients to ensure the clarity and the
consistency.

The data were entered into the secure electronic database with the double entry verification to minimize the
errors. The statistical analysis was performed using the SPSS version 26 (IBM Corp Armonk NY USA).
The continuous variables were summarized as the mean with the standard deviation (Mean + SD). The
categorical variables were expressed as the frequencies and the percentages n (%). The primary analysis
compared the preoperative and the postoperative NOSE scores at the 12 weeks using the paired t-test for the
normally distributed data or the Wilcoxon signed rank test for the non-normal data. The mean change with
the 95% confidence intervals and the effect size were reported. The secondary analyses included the
comparison of the VAS scores and the calculation of the proportion of the patients achieving the predefined
effectiveness criteria. The complication rates were calculated with the 95% confidence intervals. The
exploratory subgroup analyses were conducted based on the baseline severity and the demographic variables
using the appropriate statistical tests. The missing data were handled using the complete case analysis with
the sensitivity analysis planned if the missing data exceeded the 5%. The two sided p-value of less than the
0.05 was considered the statistically significant.

RESULTS

The mean age of the participants was 32.8 + 10.4 years. There were 59 males, comprising 62.8% of the
study population. A total of 61 participants (64.9%) belonged to urban areas, while 33 participants
(35.19%) were from rural areas. The mean duration of symptoms was 18.6 + 7.2 months. The baseline
demographic and the clinical characteristics of the study participants are summarized in the Table 1.

Table 1. Baseline Demographic and Clinical Characteristics of Study Participants (n = 94)

\Variable |Category / Value||n (%) or Mean * SD|
Hypertension |12 (12.8) |
IDiabetes mellitus [|9 (9.6) |
Allergic rhinitis |21 (22.3) |
/Asthma 17 (7.4) |
Primary presenting complaint|Nasal obstruction |94 (100) |

Comorbidities*

*Multiple responses possible

103



Multidisciplinary Surgical Research Annals

https://msra.online/index.php/Journal/about

Volume 4, Issue 1(2025)

The left sided DNS was founded in 41 (43.6%) patients, right sided DNS was reported in 38 (40.4%b)
patients and bilateral DNS was noted in 15 (16.0%) patients. The grade of deviation was mild in 18
(19.1%0) patients, moderate in 46 (48.9%) patients and was severe in 30 (31.9%) patients. The detailed
baseline nasal examination findings and the surgical characteristics are summarized in the table 2.

Table 2. Baseline Nasal Examination Findings and Surgical Characteristics (n = 94)

\Variable |Category In (%) |

. ... |[Septal spur 27 (28.7)

Associated findings ITurbinate hypertrophy ng (20.2)}

Type of anesthesia (Genera 187 (92.6)

Local with sedation 17 (7.4) |

: |Standard SD 177 (81.9)|
Surgical procedure - -

SD + turbinate reduction |17 (18.1)|

IConsultant 58 (61.7)|

Surgeon level |Senior resident 125 (26.6)|

Hunior resident (supervised)|11 (11.7))

Both NOSE and VAS scores showed a statistically and clinically significant reduction at 12 weeks after SD.
The table 3 demonstrates the comparison of pre-operative and post-operative NOSE and VAS scores.

Table 3. Comparison of Pre-operative and Post-operative NOSE and VAS Scores

Outcome Baseline Mean %|[12-Week Mean +|Mean Change (95%|Statistical p-
Measure SD SD Cl) Test value
T(%)SE score. (06754113 183+7.1 492 (~52.1 to —46.3)||Paired t-test  ||<0.001
VAS score (0-10) [[7.1+1.4 [1.620.9 |-5.5(-5.9t0 =5.1) ||Paired t-test |<0.001 |

The effectiveness outcomes and the postoperative safety data are presented in the Table 4. The seventy-eight
(83.0%) achieved the >30-point reduction in the NOSE score and the 74 (78.7%) attained the >50%
reduction in the VAS score. The overall 82 patients (87.2%) met the predefined criteria for the
effectiveness. The postoperative complications within the 30 days were infrequent with the 86 patients
(91.5%) experiencing no complications. The minor complications included the bleeding in the 3 (3.2%) the
septal hematoma in the 2 (2.1%) the synechiae in the 2 (2.1%) and the infection in the 1 patient (1.1%)
while no the perforations were reported. The effectiveness was significantly associated with the baseline
NOSE severity (p = 0.002) whereas the age group and the sex showed no significant influence on the

outcomes.

Table 4. Effectiveness Outcomes, Complications, and Exploratory Associations (n = 94)

\Variable |Category In (%)|/Statistical Test||p-value|
Baseline NOSE severity vs effectiveness|Significant association |~  |Chi-square  [0.002 |
IAge group vs effectiveness INo significant association| —  |Chi-square  ][0.418 |
ISex vs effectiveness INo significant association|—  |Chi-square  |0.536 |
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DISCUSSION

The study demonstrated that the SP significantly improved the nasal obstruction in the adults with the DNS.
The postoperative NOSE and the VAS scores showed the marked reductions compared to the baseline
indicating the clinically meaningful symptom relief. The most patients achieved the >30-point reduction in
the NOSE scores and the >50% reduction in the VAS scores by the 12 weeks confirming the procedure’s
effectiveness. The complications were infrequent and the minor including the bleeding, the septal
hematoma, the synechiae and the nasal infection. The effectiveness was significantly associated with the
baseline severity while the age and the sex had no influence consistent with the prior studies showing that
the higher preoperative symptom burden predicts the greater improvement (11). These findings align with
the international and the regional studies demonstrating the safety and the efficacy of the SP and highhlight
the value as the preferred intervention for the symptomatic structural obstruction when the medical therapy
fails (12). The standardized surgical technique and the careful patient selection likely contributed to the high
success rates observed in this study (11-13).

These results indicate that the SP effectively reduces the subjective nasal obstruction in the real world
clinical practice. The marked reduction in the NOSE and the VAS scores reflects the both objective
improvement in the nasal airflow and the enhanced patient perception of the breathing ease. This supports
the hypothesis that the SP provides the clinically significant symptom relief. The observed association
between the baseline severity and the postoperative outcome suggests that the patients with the more severe
preoperative obstruction experience the greater perceptible benefit likely due to the larger scope for the
improvement (14). The minor postoperative complications such as the bleeding the septal hematoma or the
synechiae resolved without the long term morbidity. These findings align with the prior studies
demonstrating the high effectiveness and the safety of the SP for the symptomatic DNS (15).

These findings are consistent with the recent global research supports the effectiveness of the SP in relieving
the nasal obstruction. The meta-analysis and the randomized trials reported the significant improvement in
the NOSE and the VAS scores at the 6 and the 12 months after the SP compared with the non-surgical
management with the low complication rates reinforcing the role of the surgical intervention in the
symptomatic DNS (16). The recent international study using the NOSE scores also demonstrated the large
reductions in the subjective obstruction after the SP with or without the turbinate surgery (17). In the
Pakistan the studies have shown the similar effectiveness and the patients undergoing the SD with or
without the turbinoplasty reported the high satisfaction and the improved nasal obstruction (18). The
differences in the magnitude between the studies may be due to the sample size, the follow up duration and
the technique variations. But the overall direction of the benefit is the consistent.

The study has the several strengths that enhance the confidence of the patients. The its prospective outcome
based design using the standardized and the validated measures (NOSE and VAS) ensures the reliable
assessment of the symptom improvement. The systematic follow up at the 2 the 6 and the 12 weeks allowed
the consistent capture of the postoperative outcomes minimizing the information bias. The relatively large
cohort from the tertiary referral center provides the real world evidence in the population underrepresented
in the literature particularly from the Baluchistan (19). The including the both subjective assessments and
the exploratory subgroup analyses adds the clinical relevance by identifying the factors associated with the
treatment effectiveness and the baseline symptom severity (20). These methodological strengths increase the
generalizability and the applicability of the results to the similar clinical settings (21).

The despite its strengths the study has the several limitations. The being the single center study may limit
the generalizability to the other healthcare settings or the populations with the different environmental
exposures and the access to the care. The follow up was restricted to the 12 weeks which may not capture
the long term symptom stability and the recurrence or the late complications (22). The objective airflow
measurements such as the rhinomanometry or the acoustic rhinometry were not included which could have
provided the complementary physiological data to the patient reported outcomes (23). The additionally the
use of the non-probability consecutive sampling introduces the potential selection bias possibly affecting the
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representativeness. The however this approach was the pragmatic in the clinical context ensuring the
feasible enrollment and the consistent care. The acknowledging these limitations helps the contextualize the
findings while preserving the relevance of the results (24).

The clinical implications of these findings are the significant. The SD should be considered the primary
intervention for the adults with the symptomatic DNS who have not adequately responded to the medical
therapy (25). The substantial reduction in the NOSE and the VAS scores demonstrates the meaningful
improvement in the nasal airflow the quality of the life the sleep and the daily functioning (26). The baseline
NOSE severity can guide the clinicians in the counseling of the patients as the those with the higher initial
scores are likely to experience the greater perceptible benefit. The additionally these results can inform the
surgical resource allocation and the planning in the tertiary ENT centers optimizing the patient care and the
managing the high demand (27). The overall outcome based evidence reinforces the SD as the effective
patient centered intervention for the structural nasal obstruction.

The future research should expand upon this study by conducting the multicenter investigations with the
larger and the more diverse populations to enhance the generalizability (28). The extended follow up periods
of the 6-12 months or the longer are needed to evaluate the durability of the symptom relief and capture the
late outcomes such as the revision surgery rates (29). The comparative trials assessing the different surgical
techniques including the endoscopic versus the open SD and the variations in the turbinate management
alongside the objective airflow measurements like the rhinomanometry would clarify the optimal
approaches. Additionally the studies examining the cost effectiveness and the broader patient reported
quality of the life metrics beyond the NOSE and the VAS scores would provide the valuable evidence for
the healthcare planning and the policy particularly in the low and the middle income countries (30).

Finally, these findings highlight the importance of the using the standardized patient reported outcome
measures such as the NOSE and the VAS scores in the routine clinical practice. The regular application of
these tools allows the clinicians to objectively monitor the patient progress, the tailor the postoperative care
and the involve the patients in the shared decision making regarding the treatment (31). The study
demonstrates that the SD when performed for the appropriate indications and with the proper surgical
technique provides the significant relief of the nasal obstruction with the minimal complications (32). These
results reinforce the SD as the key intervention for the adults with the symptomatic DNS particularly in the
tertiary care settings supporting the evidence based clinical practice and the optimal allocation of the
surgical resources (33).

CONCLUSION

This study confirms that the SD is the effective and the safe intervention for the adults with the symptomatic
DNS. The patients experienced the significant improvement in the nasal airflow and the reduced obstruction
as reflected in the NOSE and the VAS scores. The effectiveness was the greatest in the those with the more
severe baseline symptoms. The minor complications were infrequent and the resolved quickly. The
standardized outcome measures are the valuable for the monitoring and the guiding the care in the routine
clinical practice (1-3).
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