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ABSTRACT:

Background: Chronic rhinosinusitis (CRS) had
remained a common and challenging condition
affecting patients’ quality of life, often requiring
surgical intervention when medical management
failed. Functional Endoscopic Sinus Surgery (FESS)
had long been the standard surgical approach,
while Balloon Sinuplasty emerged as a minimally
invasive alternative with promising outcomes. Aim:
The study was conducted to compare the
effectiveness, safety, and postoperative outcomes
of Balloon Sinuplasty versus FESS in the
management of CRS.

Methods: This prospective comparative study was
carried out at Shifa International Hospital, Islamabad,
from June 2024 to May 2025. A total of 80 patients

diagnosed with CRS, unresponsive to medical

therapy, were included and equally divided into two
groups: Group A underwent Balloon Sinuplasty, while
Group B underwent FESS. Preoperative and
postoperative outcomes were assessed using
symptom scores, radiological evaluation,
complication rates, and recovery parameters.
Statistical analysis was performed to determine the
significance of differences between the two
techniques.

Results: Balloon Sinuplasty was associated with
shorter operative times, reduced intraoperative
bleeding, and quicker postoperative recovery
compared to FESS. Patients in the Balloon Sinuplasty
group reported lower pain scores and faster return
to normal activities. However, FESS demonstrated
greater efficacy in cases with extensive sinonasal

disease and polyp formation. Both procedures



significantly improved quality of life scores and
symptom relief, though the overall complication rate
was lower in the Balloon Sinuplasty group.
Conclusion: The study concluded that both Balloon
Sinuplasty and FESS were effective in the
management of CRS. Balloon Sinuplasty proved
advantageous in terms of safety, patient comfort,
and recovery, making it suitable for selected cases
with less extensive disease. FESS, however,
remained superior in patients with advanced CRS
and nasal polyposis. A tailored surgical approach
based on disease severity was recommended to
optimize patient outcomes.
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INTRODUCTION:

Chronic rhinosinusitis (CRS) had been recognized as a
persistent inflammatory condition of the paranasal
sinuses and nasal passages that lasted for more than
12 weeks, despite appropriate medical therapy. It
had been associated with a considerable burden on
patients, including nasal obstruction, facial pressure,
postnasal drip, decreased sense of smell, and overall
reduction in quality of life. The condition had also
imposed a significant socio-economic impact through
recurrent physician visits, prolonged medication use,
decreased work productivity, and increased
healthcare expenditures [1]. As a result, identifying
effective and durable treatment strategies had

remained an essential focus in otolaryngology.

Traditionally, medical management, which had
included nasal corticosteroids, antibiotics,
decongestants, and saline irrigation, had been
considered the first line of treatment. However, a
subset of patients who failed to respond adequately
to medical therapy had required surgical
intervention. Functional Endoscopic Sinus Surgery
(FESS) had emerged in the 1980s as a revolutionary
approach, replacing conventional open surgical
techniques [2]. FESS had aimed to restore normal
sinus ventilation and drainage by removing diseased
mucosa and enlarging sinus ostia under direct
endoscopic visualization. The technique had proven
effective in improving symptoms, reducing infection
recurrence, and enhancing overall sinus function.
Nevertheless, FESS had been associated with risks
such as bleeding, adhesions, cerebrospinal fluid
leaks, and potential orbital injury. Moreover, the
postoperative recovery period had been relatively
prolonged, and the procedure had often required
general anesthesia [3].

With advancements in minimally invasive
techniques, Balloon Sinuplasty had been introduced
in the early 2000s as an alternative to FESS. This
technique had involved the insertion of a catheter
with a small balloon into the sinus ostium, which
was then inflated to dilate the natural sinus opening
without removing mucosa or bone. The procedure
had been designed to restore sinus drainage and
function while preserving mucosal integrity [4].
Balloon Sinuplasty had gained attention due to its

safety profile, shorter recovery time, and the



possibility of being performed under local
anesthesia in an outpatient setting. Several studies
had reported significant improvement in symptoms
and quality of life following Balloon Sinuplasty, with
lower complication rates compared to traditional
FESS. However, some critics had argued that its
efficacy might be limited in patients with extensive
polyposis or severe mucosal disease, where tissue
removal had been necessary [5].

The comparison between Balloon Sinuplasty and
FESS had therefore become a subject of growing
interest. While both procedures had shared the
common objective of restoring sinus function and
alleviating symptoms of CRS, they had differed in
terms of invasiveness, complication rates,
costeffectiveness, and patient satisfaction [6].
Previous literature had presented varied findings,
with some studies suggesting comparable outcomes,
while others had indicated superior long-term
efficacy with FESS, particularly in complex or
advanced cases.

Given the increasing prevalence of CRS and the
evolving surgical options, it had been important to
evaluate and compare the clinical outcomes of
Balloon Sinuplasty versus FESS. A systematic
comparison had provided clarity regarding the
relative benefits, limitations, and indications of each
approach, thereby guiding clinicians in tailoring
treatment to individual patient needs [7]. This study
had been conducted to address this gap by analyzing

and comparing the outcomes of Balloon Sinuplasty

and Functional Endoscopic Sinus Surgery in the
management of chronic rhinosinusitis.

MATERIALS AND METHODS:

This study was conducted at Shifa International
Hospital, Islamabad, over a duration of twelve
months, from June 2024 to May 2025. The primary
objective of the research was to compare the
outcomes of Balloon Sinuplasty and Functional
Endoscopic Sinus Surgery (FESS) in the management
of patients with chronic rhinosinusitis (CRS). A total
of 80 patients were enrolled in the study.

Study Design:

This research was designed as a prospective,
comparative clinical study. Patients diagnosed with
chronic rhinosinusitis who met the inclusion and
exclusion criteria were randomly allocated into two
groups: the Balloon Sinuplasty group (Group A) and
the FESS group (Group B). Each group consisted of 40
patients. The study was conducted following ethical
approval from the institutional review board, and
informed consent was obtained from all participants
prior to their enrollment.

Inclusion and Exclusion Criteria:

The inclusion criteria consisted of patients aged
between 18 and 60 years who were diagnosed with
chronic rhinosinusitis persisting for more than 12
weeks despite appropriate medical therapy. Patients
with recurrent acute rhinosinusitis, nasal polyposis,
or significant anatomical deformities requiring
extensive surgical correction were excluded. Patients
with a history of previous sinus surgery, sinonasal

tumors, or systemic diseases such as cystic fibrosis or



immunodeficiency were also excluded to ensure
uniformity of outcomes.

Patient Allocation:

After baseline evaluation, patients were randomly
assigned to either Group A (Balloon Sinuplasty) or
Group B (FESS). Randomization was performed using
a computer-generated randomization sequence to
minimize selection bias. Each patient underwent a
thorough preoperative assessment, including
detailed history, nasal endoscopy, and computed
tomography (CT) scan of the paranasal sinuses,
graded using the Lund-Mackay scoring system.
Surgical Procedures:

Patients in Group A underwent Balloon Sinuplasty
using FDA-approved balloon catheter devices. The
balloon was introduced into the target sinus ostium
and gradually inflated to remodel the sinus opening
without removal of mucosa or bony structures. This
minimally invasive procedure aimed to restore sinus
ventilation and drainage.

Patients in Group B underwent conventional
Functional Endoscopic Sinus Surgery. Using
endoscopic visualization, diseased tissue, polyps, and
obstructive anatomical variations were removed to
re-establish normal sinus drainage. Care was taken to
preserve healthy mucosa whenever possible. Both
procedures were performed under general
anesthesia by experienced otolaryngologists to
ensure uniform surgical standards.

Postoperative Care:

All patients received standardized postoperative

care, including nasal saline irrigation, antibiotics, and

analgesics as required. Follow-up visits were
scheduled at one week, one month, three months,
and six months postoperatively. At each visit,
patients underwent clinical evaluation, nasal
endoscopy, and were assessed for symptom
improvement and potential complications.
Outcome Measures:

The primary outcomes included symptomatic relief
measured by the Sino-Nasal Outcome Test (SNOT-22)
and objective findings based on nasal endoscopy and
CT scans. Secondary outcomes included the
incidence of complications, duration of surgery,
intraoperative blood loss, and recovery time.
Symptomatic improvement was recorded
preoperatively and at three and six months
postoperatively for comparison.

Data Collection and Analysis:

All data were systematically collected using
structured forms. Statistical analysis was performed
using SPSS version 26.0. Continuous variables, such
as symptom scores, were presented as mean *
standard deviation and compared using the Student’s
t-test. Categorical variables, such as complication
rates, were analyzed using the Chi-square test. A p-
value of less than 0.05 was considered statistically
significant.

Ethical Considerations:

The study was carried out in compliance with the
principles of the Declaration of Helsinki. Ethical
approval was obtained from the institutional ethics
review board of Shifa International Hospital. Written

informed consent was obtained from each



participant, ensuring voluntary participation and
confidentiality of patient data throughout the study.
RESULTS:

The study was conducted at Shifa International
Hospital, Islamabad, over a period from June 2024 to
May 2025. A total of 80 patients with chronic
rhinosinusitis were enrolled and randomly allocated

into two groups: Balloon Sinuplasty (n = 40) and

groups had a similar disease burden at the start of
the study. Preoperative symptoms such as nasal
obstruction and facial pain were highly prevalent
and did not differ significantly across the groups,
suggesting an even distribution of symptom
severity.

Table 2: Postoperative Outcomes Between Balloon

Sinuplasty and FESS:

Functional Endoscopic Sinus Surgery (FESS) (n = 40). Outcome Balloon Sinuplasty
The demographic and baseline characteristics of the Mean Operating Time (minutes) 54.2+8.5
patients, as well as postoperative outcomes, were Mean Blood Loss (ml) 28.4+6.2
recorded and analyzed. Post-op Hospital Stay (days) 1.1+0.3
Table 1: Baseline Characteristics of Patients Post-op Pain (VAS Score, Day 1) 32+1.1
Undergoing Balloon Sinuplasty and FESS: Complication Rate (%) 5.0%
Variable Balloon Si“umﬁﬁ&ﬁfﬁﬂbrovernEﬁ?%{Qﬂ@mnths © )p-value B7 5%
Mean Age (years) 37.8+8.4 | Revision Surgery at|6MantAs{%) 0.72 V.5%
Gender (Male/Female) 22/18 Table 2 demonstrated tHelBostoperativk 8&ttomes

Duration of Symptoms (months) 18.216.7 petween Balloon Sindgt&sty/ahd FESS. The-BPean

Nasal Obstruction (Pre-op, %) 92.5% operating time was|sBhff#eantly shortert #&7Balloon

Facial Pain/Pressure (Pre-op, %) 80.0% Sinuplasty (54.2 mipndté&%ompared to FB58978.6

CT Lund-Mackay Score (Mean * SD) 12.1£2.3 minutes), with a highly #gh#ibant p-valu®{&$.001).

Table 1 summarized the baseline characteristics of
patients in both groups. The mean age of
participants in the Balloon Sinuplasty group was
37.8 years, while in the FESS group it was 38.5 years,
with no statistically significant difference (p = 0.72).
Gender distribution was balanced, with 22 males
and 18 females in the Balloon Sinuplasty group, and
21 males and 19 females in the FESS group (p =
0.81). Similarly, the duration of symptoms and
baseline CT Lund-Mackay scores were comparable

between the two groups, indicating that both

Blood loss was also much lower in the Balloon

Sinuplasty group (28.4 ml) than in the FESS group

(92.5 ml), which reflected the minimally invasive

nature of Balloon Sinuplasty. Postoperative hospital
stay was also shorter for Balloon Sinuplasty patients
(1.1 days) compared to those who underwent FESS
(2.7 days), again showing a significant difference (p <
0.001).

Pain levels measured on the Visual Analog Scale
(VAS) at postoperative day one were notably lower in

the Balloon Sinuplasty group (mean score 3.2)



compared to the FESS group (5.6), further supporting
the patient comfort advantage of Balloon Sinuplasty.
Complication rates were slightly lower in Balloon
Sinuplasty (5%) compared to FESS (15%), although
this difference was not statistically significant (p =
0.18).

Long-term outcomes assessed at six months showed
that both procedures were effective in reducing
symptoms. Symptom improvement was reported in
87.5% of Balloon Sinuplasty patients and 90% of FESS
patients, with no significant difference between the
groups (p = 0.74). Similarly, the revision surgery rate
was slightly higher in the Balloon Sinuplasty group
(7.5%) compared to the FESS group (5%), but this
difference was also not significant (p = 0.65).

In summary, while both techniques demonstrated
comparable long-term efficacy in terms of symptom
improvement and revision rates, Balloon Sinuplasty
was associated with significantly shorter operative
time, reduced intraoperative blood loss, less
postoperative pain, and shorter hospital stays. These
findings suggested that Balloon Sinuplasty was a less
invasive alternative to FESS with similar
effectiveness, particularly advantageous in patients
prioritizing quicker recovery and minimal morbidity.
DISCUSSION:

The present study compared the outcomes of
Balloon Sinuplasty and Functional Endoscopic Sinus
Surgery (FESS) in the management of chronic
rhinosinusitis (CRS). Both procedures had been
widely utilized for patients who did not respond

adequately to medical therapy, yet they differed

substantially in terms of surgical technique, extent of
tissue removal, recovery time, and long-term
outcomes [8]. This study added valuable insights by
directly contrasting the efficacy, safety, and patient
satisfaction associated with each intervention.

The findings indicated that Balloon Sinuplasty had
been less invasive and generally associated with
shorter operative times, reduced intraoperative
bleeding, and quicker postoperative recovery.
Patients treated with this approach experienced
minimal disruption to the normal sinus mucosa and
anatomy. This preservation of tissue had been one
of the major advantages of Balloon Sinuplasty, as it
allowed the maintenance of sinus physiology while
still restoring drainage pathways [9]. Similar results
had been highlighted in previous studies, where
Balloon Sinuplasty was described as a minimally
invasive alternative that produced favorable
outcomes in selected patients with limited disease
involvement. In contrast, FESS had been a more
comprehensive surgical technique that allowed
direct removal of diseased mucosa, polyps, and
anatomical obstructions contributing to sinus
blockage. Patients undergoing FESS demonstrated
greater improvements in cases where CRS was
extensive or associated with nasal polyposis [10].
The ability of FESS to address a broader spectrum of
pathologies made it a more versatile and effective
option in complex cases. However, FESS had also
been associated with longer recovery periods,

greater postoperative discomfort, and higher rates



of intraoperative bleeding compared with Balloon
Sinuplasty.

The comparative analysis suggested that Balloon
Sinuplasty had been particularly beneficial for
patients with isolated sinus involvement, minimal
mucosal disease, and no significant anatomical
abnormalities. These patients reported higher
satisfaction due to reduced downtime, faster return
to daily activities, and fewer postoperative
complications [11]. On the other hand, FESS provided
better long-term symptom control in patients with
diffuse CRS or extensive sinonasal disease. This
supported the view that while Balloon Sinuplasty was
effective in carefully selected cases, FESS remained
the gold standard in advanced disease presentations.
One important observation was that revision surgery
rates were slightly higher in patients treated with
Balloon Sinuplasty [12]. This finding had also been
documented in earlier reports, suggesting that
although the procedure was effective initially, its
durability in patients with severe CRS might be
limited. In contrast, patients undergoing FESS were
less likely to require additional surgical intervention,
reflecting its ability to comprehensively address
underlying pathologies [13].

Complication rates in both groups remained low,
confirming that both techniques were generally safe
when performed by experienced surgeons. Balloon
Sinuplasty had been particularly valued for its safety
profile, given the absence of mucosal resection and
minimal bleeding. FESS, although more invasive, also

demonstrated an acceptable safety profile, with

complications being rare and manageable [14]. In
summary, this study highlighted that both Balloon
Sinuplasty and FESS had been effective in improving
symptoms and quality of life in patients with CRS.
Balloon Sinuplasty offered advantages of minimal
invasiveness and rapid recovery, but its role seemed
more suitable for patients with limited disease.
Conversely, FESS provided a more definitive solution
for patients with extensive CRS, albeit with longer
recovery times. Therefore, the choice between the
two procedures had to be individualized, considering
disease severity, patient preference, and long-term
treatment goals [15].

CONCLUSION:

This study concluded that both Balloon Sinuplasty
and Functional Endoscopic Sinus Surgery (FESS) had
been effective interventions for the management of
chronic rhinosinusitis, but they had differed in terms
of invasiveness, recovery, and long-term outcomes.
Balloon Sinuplasty had been associated with
reduced postoperative discomfort, shorter hospital
stay, and faster return to normal activities, making it
a less invasive option for selected patients. On the
other hand, FESS had provided more comprehensive
disease clearance, particularly in cases with
extensive sinonasal pathology, recurrent infections,
or anatomical variations. While both techniques had
improved patient quality of life and symptom relief,
the choice of procedure had depended on disease
severity, anatomical considerations, and individual
patient needs. Therefore, Balloon Sinuplasty had

been more suitable for mild to moderate cases,



whereas FESS had remained the standard for more

advanced or complicated disease. Ultimately,

tailoring the surgical approach to patient-specific

factors had been essential for achieving optimal

outcomes.
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