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Inferior turbinate hypertrophy is a major cause of chronic nasal obstruction, significantly impairing nasal
airflow and overall quality of life. Although medical management with antihistamines, decongestants, and
corticosteroids is the first line of treatment, a subset of patients remains symptomatic and requires surgical
intervention. Various surgical techniques, like mucosal sparing and non-mucosal sparing techniques, have
become available recently. Microdebrider-assisted turbinoplasty (MAT) and coblation-assisted turbinoplasty
(CAT) are two widely used mucosa-sparing techniques. However, limited comparative studies exist
evaluating their efficacy, safety, and long-term outcomes. This study aims to compare the clinical outcomes
of MAT and CAT in the surgical management of inferior turbinate hypertrophy.

Methods

This prospective comparative study included 60 patients diagnosed with symptomatic inferior turbinate
hypertrophy unresponsive to medical therapy. Patients were assigned to undergo either MAT (n=30) or CAT
(n=30) under general anesthesia using a lottery system. While the CAT group underwent controlled
radiofrequency ablation with a coblator wand prior to outfracturing the turbinate, the MAT group underwent
submucosal tissue removal and turbinate lateralization using a microdebrider. Postoperative outcomes were
assessed using the Nasal Obstruction Symptom Evaluation (NOSE) score and objective airflow measurements
at the seventh day, second, and third months following surgery. Additionally evaluated were intraoperative
time, bleeding, complications, and postoperative healing.

Results

Both MAT and CAT showed significant improvements in NOSE scores, with mean scores improving from 72.4
+ 8.6 preoperatively to 18.7 4.2 at three months in the MAT group and from 73.1 + 7.9 to 19.3 £ 5.1 in the
CAT group; however, there is no statistical difference between the two procedures in terms of symptomatic
relief (p > 0.05). Peak nasal inspiratory flow (PNIF) improved by 62.3% in the MAT group and 58.7% in the
CAT group at three months (p > 0.05). Intraoperative blood loss was slightly lower in the CAT group (21.5 *
5.2 mLvs. 27.8 + 6.4 mL in MAT, p < 0.05). Postoperative crusting and healing times were comparable
between the two groups, with no significant difference in complication rates or recurrence of turbinate
hypertrophy.

Conclusion

MAT and CAT are both effective and safe surgical options for managing inferior turbinate hypertrophy.
While CAT offers a slight advantage in intraoperative hemostasis, both techniques provide comparable
symptom relief, nasal airflow improvement, and mucosal preservation, making either a viable choice based
on surgeon preference and patient-specific factors.
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Introduction

Inferior turbinate hypertrophy is one of the most common etiological causes of chronic nasal obstruction in
patients seeking treatment at outpatient clinics. The inferior turbinates play a critical role in regulating
nasal airflow and conditioning inspired air by filtering, warming, and humidifying it. However, when
hypertrophied, they contribute significantly to nasal obstruction, leading to symptoms such as mouth
breathing, dryness of the oral mucosa, nasal resonance changes, disturbed sleep, and reduced pulmonary
function [1]. Turbinate hypertrophy is commonly associated with allergic rhinitis, vasomotor rhinitis, and
chronic hypertrophic rhinitis. While medical management, including antihistamines, topical decongestants,
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and corticosteroids, is the first-line treatment, some patients remain refractory to these interventions and
experience persistent nasal obstruction despite optimal medical therapy [2].

In cases where medical treatment fails to provide relief, surgical reduction of the inferior turbinate is
necessary to improve nasal patency. A variety of surgical techniques are available to reduce the volume of
both the mucosal and bony components of the inferior turbinate. These include cryosurgery, electrocautery,
total or partial turbinectomy, turbinoplasty, and submucosal turbinectomy [3]. While these procedures
generally yield satisfactory outcomes, they are also associated with postoperative complications such as
bleeding, crust formation, pain, foul odor, synechiae formation, and, in some cases, atrophy of the inferior
turbinates [4]. Additionally, procedures performed with traditional headlight illumination often fail to
address hypertrophy at the posterior end of the turbinate, leading to persistent nasal obstruction in some
cases. Although more aggressive surgical modalities, such as total or near-total turbinectomy, may offer
more long-term relief, they carry a higher risk of complications, including excessive mucosal loss like
atrophic rhinitis and empty nose syndrome [5].

To overcome these limitations, less destructive endoscopic procedures have been developed, utilizing
advanced energy-based technologies such as lasers and radiofrequency to amplify precision and minimize
trauma. Among these, radiofrequency ablation has gained widespread adoption due to its ability to
effectively reduce submucosal turbinate volume while preserving the overlying mucosa, resulting in fewer
postoperative complications and improved patient tolerance [6]. However, the ideal surgical technique for
turbinate reduction remains unsettled, as each approach varies in its ability to balance the need for effective
volume reduction while minimizing adverse effects such as bleeding, crusting, and prolonged recovery [7].

An optimal turbinate reduction procedure should address both the erectile submucosal tissue and the bony
turbinate. While reducing the bony framework increases nasal airflow by enlarging the intranasal space,
targeted submucosal tissue remodeling minimizes future mucosal engorgement. Additionally, preservation
of the mucosal lining is essential for maintaining the physiological functions of the turbinates, including
humidification, filtration, and temperature regulation [8]. Recent advancements have led to the increasing
use of two mucosal-sparing surgical techniques: microdebrider-assisted turbinoplasty (MAT) and coblation-
assisted turbinoplasty (CAT). These approaches have been developed to selectively remove hypertrophic
tissue while preserving mucosal integrity, reducing complications, and improving long-term outcomes [9].

Turbinoplasty aims to remove the non-functional, obstructive portion of the turbinate while preserving the
medial mucosa, which plays a primary role in conditioning inhaled air. Unlike more aggressive turbinectomy
procedures, turbinoplasty provides a balanced approach by maintaining mucosal integrity while effectively
reducing turbinate bulk [3]. The intraturbinal method, which is commonly used in MAT and CAT, primarily
removes submucosal erectile tissue, leaving the bony inferior turbinate relatively intact. However, since the
bony hypertrophy of the inferior turbinate also contributes to nasal obstruction, a modification known as
the extraturbinal method has been developed. This approach combines the soft tissue resection of
submucosal resection (SMR) with partial bony turbinate resection to enhance nasal airflow without
compromising mucosal function [7,10].

MAT has gained popularity for its ability to provide precise tissue removal while minimizing trauma. The
technique uses a powered microdebrider, which allows controlled resection of hypertrophic turbinate tissue
under endoscopic guidance [11]. The microdebrider is commonly employed for extraturbinal procedures,
where it selectively removes both hypertrophic soft tissue and portions of the inferior turbinate bone while
sparing the overlying mucosa. This technique has demonstrated excellent postoperative outcomes in terms
of nasal patency, with reduced complications compared to traditional turbinectomy [12].

CAT, on the other hand, utilizes bipolar radiofrequency energy to ablate submucosal hypertrophic tissue
while preserving the overlying mucosa. Unlike conventional electrocautery, which operates at high
temperatures and carries a greater risk of thermal damage, coblation technology operates at lower
temperatures (40-70°C), reducing the risk of mucosal injury, crusting, and prolonged healing [13]. While
coblation has been primarily used for intraturbinal procedures, its potential in extraturbinal
applications remains relatively underexplored.

Despite the growing clinical adoption of MAT and CAT, a direct comparative analysis of their postoperative
outcomes remains limited in the literature. While both techniques aim to achieve effective turbinate
reduction with minimal complications, their relative efficacy, safety profiles, and long-term outcomes
remain areas of ongoing investigation. Some studies suggest that MAT provides greater immediate airway
relief due to mechanical tissue removal, while CAT may offer a more controlled, hemostatic approach with
reduced intraoperative bleeding. However, the overall impact on long-term symptom relief, mucosal
healing, and patient satisfaction has not been adequately compared [14].

Given the absence of a clear consensus on the superior technique, this study aims to compare the
effectiveness and safety of MAT and CAT in the treatment of inferior turbinate hypertrophy resistant to
medical therapy [15]. By evaluating key surgical outcomes, including postoperative nasal obstruction relief,
mucosal healing, complication rates, and patient satisfaction, this study seeks to provide evidence-based

2025 Rajeev et al. Cureus 17(4): e82422. DOI 10.7759/cureus.82422 20f18


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus ‘ Published via BLDE (Deemed to be

Part of SPRINGER NATURE University)

insights to determine the optimal surgical approach for patients requiring turbinate reduction.

Materials And Methods
Study setting

This study is a hospital-based observational study conducted from April 2023 to January 2025 in the
Department of Otorhinolaryngology at Shri B M Patil Medical College and Research Centre, Vijayapura,
Karnataka. The Ethical Clearance Committee of Shri B. M. Patil Medical College Hospital and Research
Centre, BLDE (Deemed to be University), Vijayapura, India, issued approval with IRB Number:
BLDE(DU)/IEC/985/2022-23.

Inclusion criteria

A total of 60 patients were included in the study who were admitted for either MAT or CAT surgery using a
lottery system after confirming the diagnosis and routine hematological and radiological evaluation (CT
nose and paranasal sinuses). The anticipated mean * SD of operation time in the coblation and
microdebrider groups is 4.5 + 0.14 and 4.9 * 1.10. The required minimum sample size is 30 per group (i.e., a
total sample size of 60, assuming equal group sizes) to achieve a power of 80% and a level of significance of
5% (two-sided) for detecting a true difference in means between two groups.

The minimum duration of three months of nasal obstruction with clinical findings of inferior turbinate
hypertrophy and patients with underlying conditions, such as seasonal allergies and mild to moderate
deviated nasal septum (DNS), and patients who underwent septal surgeries in the past with persisting
symptoms and turbinate hypertrophy were included. The study algorithm is depicted in Figure 1.

2025 Rajeev et al. Cureus 17(4): e82422. DOI 10.7759/cureus.82422 30f18


javascript:void(0)

P

Cureus ;( Published via BLDE (Deemed to be

A
4

Part of SPRINGER NATURE =722 University)

The attending surgeon admits the patient with the plan for either microdebrider-
assisted or coblation-assisted turbinoplasty

l

OPD based or pre-operative assessment
(Symptoms and endoscopic findings)

l

Intra-operative assessment

I

Post-operative assessment at 6 hours
(Symptoms and endoscopic findings)

l

Follow-up assessment on 7th-day post-op
(Symptoms and endoscopic findings)

l

Follow-up assessment at 2nd month post-op
(Symptoms and endoscopic findings)

l

Follow-up assessment at 3rd-month post-op
(Symptoms and endoscopic findings)

FIGURE 1: Study algorithm

Turbinate size grading was done endoscopically according to Camacho et al. classification 2015 [15]. Symptom
questionnaires were prepared according to the Nasal Obstruction Symptom Evaluation (NOSE) score. The image
is created by author Reshma Rajeev.

Exclusion criteria

Previous history of turbinate surgery, septal perforation or deformity, bleeding disorders, craniofacial
malformations, or congenital malformations; patients with morbid obesity, maxillofacial trauma, tumors,
granulomatous diseases of the nose, gross DNS, or chronic rhinosinusitis.

Statistical analysis

The collected data were initially entered into Microsoft Excel 2010 (Microsoft Corporation, Redmond,
Washington, United States) for organization and cleaning. After ensuring accuracy and completeness, the
dataset was imported into Jamovi Solid Version 2.3.28 (Computer Software, Retrieved from
https://www.jamovi.org) for statistical analysis. The normality of continuous variables such as age, BMI, and
vital parameters was assessed using Q-Q plots. Descriptive statistics were used to summarize the data, with
continuous variables expressed as mean * standard deviation (SD) or median with interquartile range (IQR),
depending on their distribution. Categorical variables, including gender, weight groups, and visual function
parameters, were presented as frequencies and percentages.

For inferential analysis, appropriate statistical tests were chosen based on the type and distribution of data.
The normality of continuous variables such as intraoperative blood loss, surgical duration, and
postoperative symptom scores was assessed using the Shapiro-Wilk test and visual inspection of Q-Q plots.
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Normally distributed variables were compared between groups using the independent t-test, with effect sizes
calculated using Cohen’s d to quantify the magnitude of differences. Non-normally distributed continuous
variables, including pain scores and nasal obstruction severity, were analyzed using the Mann-Whitney U
test, with results expressed as median and interquartile range. Categorical variables, such as gender
distribution, presence of synechiae, and postoperative bleeding, were assessed using the chi-square test or
Fisher’s exact test when expected cell counts were less than five. The homogeneity of variances was tested
using Levene’s test, ensuring the appropriate selection of parametric or nonparametric tests. Additionally,
the chi-square test for trend was employed where applicable to assess the relationship between ordinal
variables. All statistical tests were two-tailed, and a p-value of less than 0.05 was considered statistically
significant.

Surgical procedure

All patients underwent surgery under general anesthesia. The patient was positioned in the reverse
Trendelenburg position with 15-20 degrees of head-end elevation to facilitate venous drainage while
ensuring adequate cerebral perfusion. The surgical site was painted and draped under sterile precautions.

Coblation-Assisted Turbinoplasty

CAT was performed by administration of local infiltration with 2% lignocaine with adrenaline and saline to
both inferior turbinates for additional anesthesia and vasoconstriction. A coblator wand was introduced into
the hypertrophied turbinate up to the third black marking and activated for 10 seconds to achieve controlled
tissue ablation. The wand was then withdrawn progressively, with ablation performed at each black marking
along the length of the turbinate for 10 seconds each. The turbinate was subsequently lateralized to further
improve nasal airway patency. Postoperative nasal packing was not required, as intraoperative bleeding was
minimal.

Microdebrider-Assisted Turbinoplasty

MAT was performed using the same preparation steps, infiltrating the local infiltration with 2% lignocaine
with adrenaline and saline to both inferior turbinates. A microdebrider wand was introduced into the
anterior end of the hypertrophied inferior turbinate and advanced posteriorly. Submucosal debridement was
performed along the entire length of the turbinate while ensuring mucosal preservation. The lateralization
of the inferior turbinate was done, and the same procedure was repeated on the opposite side.

Postoperatively, nasal packing was not required due to minimal blood loss. In cases where mild bleeding was
anticipated, angel foam was applied to promote hemostasis. Both surgical techniques were performed with
the objective of maximizing nasal airway improvement while minimizing mucosal trauma, ensuring optimal
postoperative recovery and symptom relief.

Results

The age distribution of participants is summarized in Figure 2. The MAT group had a mean age of 27.6 + 12
years, with a minimum age of 13 years and a maximum of 56 years. In contrast, the CAT group had a higher
mean age of 36.3 + 15.5 years, ranging from 12 to 68 years. Statistical analysis using an independent t-test
revealed no significant difference between the two groups. This suggests that age was evenly distributed
between the groups, supporting the validity of the randomization process. Hence, comparing outcomes
between the MAT and CAT groups is unlikely to be influenced by age-related confounding.
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FIGURE 2: Age distribution of participants (N=60)

The study included 60 participants, with a comparable distribution of males and females across both surgical
groups. In the MAT group, 20 (66.7%) were male, and 10 (33.3%) were female. Similarly, in the CAT group, 18
(60%) were male, and 12 (40%) were female. A chi-square test for independence showed no statistically
significant difference in gender distribution between the two groups, indicating that gender was evenly
distributed. This supports the validity of randomization and ensures that gender-related factors are unlikely
to influence the study outcomes (Figure 3).

20
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MAT CAT

Surgery

25

20
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Count

W

FIGURE 3: Distribution of gender across both surgery (N=60)

MAT: microdebrider-assisted turbinoplasty; CAT: coblation-assisted turbinoplasty

The severity of pre-operative symptoms was assessed using a patient-reported rating scale from one to 10,
with nasal obstruction being the most prominent symptom, having a mean score of 8.3 * 1.2, ranging from
six to 10. Headache was the second most reported symptom, with a mean score of 2.5 + 2.5, ranging from
zero to nine. Other symptoms, such as sneezing (0.5 * 1, range: 0-4), rhinorrhea (0.35 * 1, range: 0-3), and
hyposmia (0.25 + 0.7, range: 0-4) were reported less frequently and with lower severity. Snoring (1.6 * 2,
range: 0-7) and dry mouth upon waking or sleeping with the mouth open (1.5 # 1.7, range: 0-7) were also
observed in some patients, though with considerable variability in intensity.

2025 Rajeev et al. Cureus 17(4): €82422. DOI 10.7759/cureus.82422 6 0of 18


https://assets.cureus.com/uploads/figure/file/1442430/lightbox_fe4eaec01b6d11f0a9abc1b370782667-Image.png
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/1431712/lightbox_3db2fac0187711f0abdbdbc9883211bc-Image.png

Cureus

Part of SPRINGER NATURE

. Published via BLDE (Deemed to be
University)

The high severity of nasal obstruction highlights its significant impact on the study population, making it
the primary complaint among participants. In contrast, other symptoms were present in a smaller
proportion of patients and varied in intensity. Symptoms like snoring and dry mouth suggest associated
airway compromise, though to a lesser extent than nasal obstruction. The variability in reported symptom
scores indicates a heterogeneous symptom burden among participants. These baseline scores provide a
crucial reference for assessing postoperative symptom improvement and the effectiveness of surgical
intervention (Table ).

Symptoms Mean * SD Minimum Maximum
Nasal obstruction 83+1.2 6 10
Sneezing 05+1 0 4
Rhinorrhea 0.35+1 0 3
Hyposmia 0.25+0.7 0 4
Headache 25+25 0 9

Snoring 16+2 0 7

Dry mouth upon waking/sleeping with the mouth open 1.5+£17 0 7

TABLE 1: Pre-operative symptom scores (N=60)

Nasal endoscopy findings showed that most participants had moderate to severe inferior turbinate
hypertrophy, with 30 (50.0%) classified as grade 3 and 29 (48.3%) as grade 4. Only one (1.7%) patient had
grade 2 turbinate hypertrophy, indicating that most of the study population experienced significant nasal
obstruction. The near-equal distribution of grade 3 and grade 4 turbinate hypertrophy suggests a substantial
disease burden, emphasizing the necessity of surgical intervention for symptom relief. These baseline
findings are a reference for assessing postoperative outcomes regarding turbinate size reduction and nasal
airflow improvement (Figure 4).

2%

M Grade 2
50% M Grade 3
W Grade 4

48%

FIGURE 4: Pre-operative inferior turbinate size grading in nasal
endoscopy (N=60)

The comparison of the two surgical techniques in terms of intraoperative blood loss revealed a significant
difference. Patients who underwent MAT had a mean blood loss of 10.5 + 1.7 ml. The CAT group, on the other
hand, had significantly less bleeding, with an average of 5 # 1.5 ml. According to statistical analysis, this
difference had a significant effect size (Cohen’s d=3.76) and was highly significant (p < 0.05). The

2025 Rajeev et al. Cureus 17(4): €82422. DOI 10.7759/cureus.82422

70f18


javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/1431716/lightbox_d43540c0187711f097f1f91db161ad06-Image-1.png

Cureus ;( Published via BLDE (Deemed to be

N A

Part of SPRINGER NATURE =722 University)

substantially lower blood loss in the CAT group suggests that the coblation method offers a superior
hemostatic effect compared to the microdebrider technique. This reduction in intraoperative bleeding may
contribute to better surgical visibility, reduced operative time, and potentially improved postoperative
recovery (Figure 5).

10 1

Total intraoperative bleeding
(©]

CAT MAT
Randomized Surgery

FIGURE 5: Comparison of total intraoperative blood loss (in ml) (N=60)

MAT: microdebrider-assisted turbinoplasty; CAT: coblation-assisted turbinoplasty

Figure 6 compares the two groups’ total surgery duration. The median surgical time for MAT was 20 minutes
(IQR: 18-22), while for CAT, it was also 20 minutes (IQR: 20-22). The surgical times of the two procedures
did not differ significantly, according to statistical analysis using the Mann-Whitney test (p=0.124). These
results imply that both approaches take about the same amount of time to complete, suggesting that
methodology selection has no bearing on the total length of the procedure.
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FIGURE 6: Comparison of total time taken across both surgeries (N=60)

MAT: microdebrider-assisted turbinoplasty; CAT: coblation-assisted turbinoplasty
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Patients who underwent MAT reported higher postoperative pain scores at six hours than those who
underwent CAT. The mean pain score in the MAT group was 5 * 1.2, while in the CAT group, it was 4 + 1.5. A
moderate difference in pain levels was indicated by statistical analysis, which revealed a significant
difference between the groups (p < 0.05) with an effect size of 0.727. These results imply that the coblation
technique can enhance early recovery and postoperative pain management (Figure 7).
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o
3.5 1

CAT MAT
Randomized Surgery

FIGURE 7: Comparison of six-hour postoperative pain score across
both surgeries (N=60)

MAT: microdebrider-assisted turbinoplasty; CAT: coblation-assisted turbinoplasty

Twelve patients (40%) in the MAT group experienced postoperative bleeding, whereas the remaining 18
patients (60%) did not. This was a significant difference between the groups. On the other hand, all 30
patients (100%) in the CAT group did not experience any bleeding after the procedure. Statistical analysis
established a significant difference between the two methods using Fisher’s exact test (p < 0.05). The CAT
group’s total lack of postoperative bleeding highlights the coblation method’s superior hemostatic impact. It
raises the possibility of a benefit in lowering the risk of bleeding-related postoperative sequelae (Figure 8).
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FIGURE 8: Comparison of six-hour postoperative bleeding across both

surgeries (N=60)

x-axis: number of patients who had six-hour postoperative blood loss (blue: blood loss present, red: no blood
loss); y-axis: randomized surgery

MAT: microdebrider-assisted turbinoplasty; CAT: coblation-assisted turbinoplasty

Table 2 compares postoperative symptom scores on the seventh day between the two surgical techniques.
Pain scores were significantly lower in the CAT group, with a median score of zero (IQR: 0-1), compared to
two (IQR: 1-2) in the MAT group (p < 0.05), indicating a clear advantage of the coblation method in reducing
postoperative discomfort. Nasal obstruction remained slightly higher in the MAT group, with a median score
of four (IQR: 4-5), while in the CAT group, it was lower at three (IQR: 2-4), though the difference was not
statistically significant (p=0.173). Both groups’ symptoms, including sneezing, rhinorrhea, hyposmia,
snoring, and dry mouth upon waking, were absent, indicating good postoperative recovery. Headache scores
were comparable between the two groups, with a median of 0.5 in both, though with a slightly broader range
in the CAT group (IQR: 0-2) compared to the MAT group (IQR: 0-1), and the difference was not statistically
significant (p=0.873). These findings suggest that both techniques lead to symptom resolution over time; the
coblation method offers a notable advantage in reducing postoperative pain.
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Symptoms Randomized Surgery Median (IQR) P-value
MAT 2(1-2)

Pain <0.001
CAT 0(0-1)
MAT 4(4-5)

Nasal obstruction 0.173
CAT 3(2-4)
MAT 0

Sneezing -
CAT 0
MAT 0

Rhinorrhoea -
CAT 0
MAT 0

Hyposmia -
CAT 0
MAT 05(0-1)

Headache 0.873
CAT 05(0-2)
MAT 0

Snoring -
CAT 0
MAT 0

Dry mouth upon waking/sleeping with the mouth open ©
CAT 0

TABLE 2: Seventh-day postoperative symptom scores (N=60)

MAT: microdebrider-assisted turbinoplasty; CAT: coblation-assisted turbinoplasty

On the seventh postoperative day, nasal endoscopy findings revealed differences in healing outcomes
between the two surgical techniques. Synechiae formation was observed in a small number of patients, with
four cases (13.3%) in the MAT group compared to only one case (3.3%) in the CAT group. However, the
difference was not statistically significant (p=0.353). Crusting was more frequent in the MAT group,
affecting nine patients (30%), while it was significantly lower in the CAT group, with only one patient (3.3%)
experiencing this complication (p < 0.05). These findings suggest that the coblation method may provide a
smoother postoperative recovery by reducing excessive crusting. Regarding reducing inferior turbinate size,
more patients in the MAT group achieved grade 1 turbinate size (21 patients, 70%) compared to the CAT
group (12 patients, 40%). Conversely, grade 2 turbinate size was more common in the CAT group, affecting
18 patients (60%) compared to nine (30%) in the MAT group. This difference was statistically significant (p <
0.05), indicating that the microdebrider technique was more effective in reducing turbinate size. While both
methods showed favorable postoperative outcomes, the microdebrider-assisted technique resulted in better
turbinate size reduction, whereas the coblation method minimized postoperative complications such as
synechiae and crusting (Figure 9).
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FIGURE 9: Comparison of seventh-day postoperative nasal endoscopy
findings across both surgeries (N=60)

x-axis: randomised surgery; y-axis: number of patients who had seventh postoperative day complications like
synechiae and nasal crusting in each group, and reduction in the turbinate size

MAT: microdebrider-assisted turbinoplasty; CAT: coblation-assisted turbinoplasty

At the two-month postoperative follow-up, symptom resolution was observed across both surgical groups,
with most patients reporting no residual complaints. Compared to the seventh postoperative day, pain had
wholly subsided in both groups, with a median score of zero. Similarly, symptoms such as sneezing,
rhinorrhea, hyposmia, headache, snoring, and dry mouth upon waking remained absent in all patients,
indicating sustained postoperative recovery with minimal long-term complications. Nasal obstruction
showed notable improvement in both groups, but remained significantly lower in the CAT group. At two
months, the median nasal obstruction score in the MAT group was two (IQR: 1-2), while in the CAT group, it
was significantly lower at 0.5 (IQR: 0-1) (p < 0.05). This reflects a more sustained reduction in nasal
obstruction in patients who underwent coblation, in contrast to the MAT group, where some nasal blockage
persisted. Compared to the seventh postoperative day, both techniques showed substantial improvement in
symptoms over time. While the pain was minimal by day seven, the significant difference in nasal
obstruction at two months suggests that coblation may provide superior long-term relief from nasal
congestion. Overall, both procedures demonstrated effective symptom resolution, though CAT appeared to
offer a more pronounced reduction in nasal obstruction by the end of the follow-up period (Table 3).
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Symptoms Randomized Surgery Median (IQR) P-value
MAT 0

Pain -
CAT 0
MAT 2(1-2)

Nasal obstruction <0.001
CAT 05(0-1)
MAT 0

Sneezing -
CAT 0
MAT 0

Rhinorrhoea -
CAT 0
MAT 0

Hyposmia -
CAT 0
MAT 0

Headache -
CAT 0
MAT 0

Snoring -
CAT 0
MAT 0

Dry mouth upon waking/sleeping with the mouth open ©
CAT 0

TABLE 3: Second month postoperative symptom scores (N=60)

MAT: microdebrider-assisted turbinoplasty; CAT: coblation-assisted turbinoplasty

At the two-month postoperative follow-up, nasal endoscopy findings indicated further improvement in
healing outcomes across both surgical techniques compared to the seventh postoperative day. Synechiae
formation was minimal in both groups, with three cases (10%) in the MAT group and two cases (6.7%) in the
CAT group, showing no significant difference (p=1.0). Crusting, which was more prevalent on day seven, had
significantly reduced by two months. While three patients (10%) in the MAT group still exhibited minor
crusting, there were no cases in the CAT group, though the difference was not statistically significant
(p=0.237). The complete resolution of crusting in the CAT group suggests superior mucosal healing over
time compared to the MAT group. Inferior turbinate size reduction remained significantly different between
the two groups. Grade 1 turbinate size was achieved in a higher proportion of patients in the MAT group (29
patients, 96.7%) compared to the CAT group (22 patients, 73.3%), while grade 2 turbinate size was more
common in the CAT group (eight patients, 26.7%) than in the MAT group (one patient, 3.3%) (p < 0.05).
These findings indicate that while both techniques resulted in sustained improvement in turbinate size over
time, the microdebrider technique remained superior in achieving more significant turbinate size reduction.
Overall, by the two-month follow-up, both methods showed substantial resolution of synechiae and
crusting, with coblation demonstrating better healing outcomes and microdebrider achieving more
significant turbinate reduction (Figure 10).
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FIGURE 10: Comparison of second-month postoperative nasal
endoscopy findings across both surgeries (N=60)

x-axis: randomized surgery; y-axis: number of patients who had second-month postoperative complications like
synechiae, nasal crusting, and reduction in turbinate size and grade of reduction.

MAT: microdebrider-assisted turbinoplasty; CAT: coblation-assisted turbinoplasty

By the third postoperative month, nasal endoscopy findings demonstrated continued improvement in
healing outcomes across both surgical techniques. The absence of crusting, a standard postoperative issue,
in both groups by the third month is a reassuring sign of complete mucosal recovery and normalization of
nasal surfaces. Synechiae formation remained minimal, with four patients (13.3%) in the MAT group and
only one patient (3.3%) in the CAT group, showing no significant difference between the two groups
(p=0.353). The MAT group demonstrated remarkable success in achieving grade 1 turbinate size, with all
patients (30 patients, 100%) reaching this level. In contrast, in the CAT group, 23 patients (76.7%) achieved
grade 1, while the remaining seven (23.3%) had grade 2 turbinate size. This difference was not just
significant but statistically significant (p < 0.05), confirming the superior effectiveness of the microdebrider
technique in achieving more significant turbinate size reduction than CAT. These findings confirm the
complete resolution of crusting and minimal synechiae formation with both techniques and highlight the
impressive long-term turbinate reduction achieved by the microdebrider method. (Figure /7).
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FIGURE 11: Comparison of third-month postoperative nasal endoscopy
findings across both surgeries (N=60)

x-axis: randomized surgery; y-axis: number of patients who had third-month postoperative complications like
synechiae, nasal crusting, and postoperative turbinate size reduction and grade of reduction.

MAT: microdebrider-assisted turbinoplasty; CAT: coblation-assisted turbinoplasty

Discussion

MAT and CAT are two widely used surgical techniques for managing inferior turbinate hypertrophy, a
common cause of nasal obstruction. While both procedures aim to alleviate nasal airway resistance and
improve patient symptoms, they differ in their underlying mechanisms, intraoperative characteristics, and
postoperative outcomes [16]. MAT employs a high-speed rotating blade to mechanically reduce the
hypertrophied turbinate tissue, whereas CAT uses radiofrequency energy to achieve controlled tissue
ablation with concurrent hemostasis. Given the distinct approaches of these techniques, a comprehensive
comparison is essential to determine their relative efficacy and safety. This study evaluates the clinical
outcomes of MAT and CAT in terms of symptom resolution, turbinate size reduction, intraoperative
efficiency, and postoperative complications, providing insights that may guide clinicians in selecting the
most appropriate intervention for patients with chronic nasal obstruction.

The study included a total of 60 participants, evenly distributed between the MAT and CAT groups. The
mean age of participants in the MAT group was 27.6 + 12 years, while the CAT group had a higher mean age
of 36.3 £ 15.5 years. Pre-operative symptom assessment revealed that nasal obstruction was the most
prevalent complaint. Other symptoms, such as headache and snoring, were also reported, albeit with lower
intensity. Nasal endoscopy findings demonstrated that the majority of patients presented with grade 3 or 4
turbinate hypertrophy, highlighting the substantial disease burden in the study population.

Intraoperative outcomes showed a significant difference in blood loss between the two techniques,
highlighting the superior hemostatic effect of CAT, which may contribute to better surgical visualization and
reduced perioperative morbidity. However, the total duration of surgery was similar for both techniques.
Postoperatively, patients in the CAT group experienced significantly lower pain scores at six hours compared
to those in the MAT group. Furthermore, while 40% of patients in the MAT group experienced postoperative
bleeding, none of the patients in the CAT group reported this complication, reaffirming the superior
hemostatic properties of coblation. On the seventh postoperative day, pain remained significantly lower in
the CAT group compared to the MAT group. Nasal obstruction showed a slight improvement in the
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CAT group, although the difference was not statistically significant. Crusting was significantly more
frequent in the MAT group compared to the CAT group, indicating that coblation promotes better early
mucosal healing. While synechiae formation was slightly higher in the MAT group than in the CAT group.

By the second postoperative month, symptom resolution was observed across both groups, with pain
completely subsiding. Nasal obstruction remained significantly lower in the CAT group compared to the MAT
group, suggesting better long-term nasal airflow improvement with coblation. Endoscopic findings showed
minimal crusting and synechiae formation in both groups, with no statistically significant differences.
However, a greater proportion of patients in the CAT group had residual grade 2 turbinate size compared to
the MAT group. By the third postoperative month, both groups showed near-complete symptom resolution.
Synechiae formation remained slightly higher in the MAT group than in the CAT group, though the
difference was not significant. Crusting had fully resolved in both groups. The difference in turbinate size
reduction persisted, with all patients in the MAT group achieving grade 1 turbinate size, whereas 23.3% of
patients in the CAT group still had residual grade 2 hypertrophy. These findings indicate that while both
techniques effectively alleviate nasal obstruction, MAT may offer superior anatomical turbinate size
reduction, whereas CAT provides better long-term airflow improvement.

By the third postoperative month, both groups showed near-complete symptom resolution. Synechiae
formation remained slightly higher in the MAT group (13.3%) than in the CAT group (3.3%), though the
difference was not significant (p=0.353). Crusting had fully resolved in both groups. The difference in
turbinate size reduction persisted, with all patients in the MAT group achieving grade 1 turbinate size,
whereas 23.3% of patients in the CAT group still had residual grade 2 hypertrophy (p=0.011). These findings
indicate that while both techniques effectively alleviate nasal obstruction, MAT may offer superior
anatomical turbinate size reduction, whereas CAT provides better long-term airflow improvement.

Hegazy et al. examined 70 patients over six months, focusing on both subjective (visual analogue scale
scores) and objective (turbinate size grading) outcomes [17]. Our study, with 60 participants, incorporated
intraoperative and early postoperative assessments with follow-ups at seven days, two months, and three
months. Both studies demonstrated significant symptom relief in both groups, though the patterns of
recovery varied. In Hegazy et al., CAT provided earlier pain relief, with significantly lower pain scores at two
days postoperatively (p=0.0001), consistent with our findings at six hours and seven days (p=0.007 and p <
0.001, respectively). Similarly, both studies found CAT to be superior in reducing postoperative crusting and
bleeding, reinforcing its hemostatic advantage. Turbinate size reduction remained a differentiating factor.
Hegazy et al. found comparable reductions between the groups at six months, whereas our study highlighted
a more pronounced reduction with MAT at three months (p=0.011). This suggests that while CAT ensures
early symptom relief, MAT may offer a more sustained anatomical change. Complications were fewer with
CAT in both studies. Hegazy et al. noted a lower incidence of adhesions (5% vs. 16.7% in MAT), aligning with
our findings that CAT significantly minimized postoperative bleeding (p < 0.001). Unlike Hegazy et al., our
study also showed that CAT had superior long-term nasal obstruction relief at two months (p < 0.001),
further supporting its role in enhancing airflow dynamics.

Similarly, our study and the research by Singh et al. (2020) evaluated the efficacy and safety of MAT and CAT
in treating inferior turbinate hypertrophy [18]. Both studies found significant improvements in nasal
symptoms and turbinate size reduction postoperatively for both techniques. However, Singh et al. reported
no significant differences between MAT and CAT in terms of symptom relief and turbinate size reduction at
various postoperative intervals, while our study observed a more pronounced reduction in turbinate size
with MAT at three months (p=0.011) and superior nasal obstruction relief with CAT at two months (p <
0.001). Additionally, Singh et al. found a longer operating time for CAT compared to MAT (p=0.001), whereas
our study did not find a significant difference in surgical time between the two procedures. Both studies
reported minimal postoperative complications, suggesting that both MAT and CAT are safe and effective for
treating inferior turbinate hypertrophy.

Jadhav et al. (2022) assessed the effectiveness of MAT and CAT for inferior turbinate hypertrophy,
demonstrating significant improvements in nasal obstruction, turbinate size reduction, and mucociliary
transit time [19]. Both studies used the Nasal Obstruction Symptom Evaluation (NOSE) score for evaluation,
with Jadhav et al. reporting greater improvement with coblation at all follow-ups, while our study found
comparable outcomes initially but superior long-term relief with coblation. Turbinate size reduction was
significant in both studies, though Jadhav et al. observed greater reduction with the microdebrider, a finding
consistent with our results showing pronounced anatomical reduction at three months. Mucociliary transit
time was better preserved with coblation in both studies, suggesting less thermal damage and better
mucosal function. Postoperative complications were minimal, though early crusting and synechiae were
slightly more frequent with the microdebrider, resolving with time. Jadhav et al. noted a small risk of
mucosal atrophy with excessive coblation use, an observation not prominent in our study but still a
consideration. Overall, both studies highlight that coblation offers faster symptom relief and better mucosal
preservation, while the microdebrider provides more definitive turbinate size reduction, reinforcing the need
for individualized surgical selection based on patient needs.

Bhagat et al. (2024) compared MAT and CAT for inferior turbinate hypertrophy, assessing outcomes such as
nasal obstruction relief, turbinate size reduction, intraoperative bleeding, and postoperative recovery [20].
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Both our study and Bhagat et al.'s study concluded that coblation and microdebrider techniques were more
effective than submucous diathermy. Bhagat et al. reported that coblation had advantages in terms of
reduced intraoperative bleeding and lower postoperative pain scores, findings consistent with our study,
where coblation showed superior early postoperative comfort. Microdebrider, in contrast, achieved greater
turbinate size reduction and better symptomatic improvement over time, a result echoed in our study, where
microdebrider provided sustained anatomical reduction at later follow-ups. Postoperative crusting was
initially higher with the microdebrider in both studies, but resolved over time. Bhagat et al. noted that the
preference for submucous diathermy remains due to cost and ease of use, despite its lower efficacy, a point
not directly addressed in our study but relevant for practical considerations. Both studies reaffirm that
coblation offers better immediate symptom relief and reduced complications, while the microdebrider
provides more definitive long-term anatomical improvement, supporting individualized procedural
selection.

Our study and Kumar et al. (2016) found CAT and MAT to be equally effective in relieving nasal obstruction
up to six months postoperatively, with no major difference in surgical time or early symptom resolution
[21]. However, our study showed that CAT had a significant hemostatic advantage, reducing postoperative
bleeding (p < 0.001), while Kumar et al. found no significant difference in bleeding rates. Additionally, we
observed MAT achieving a more pronounced turbinate size reduction at three months (p=0.011), whereas
CAT sustained better nasal obstruction relief at two months (p < 0.001). Both studies highlight the
effectiveness of these techniques, with CAT excelling in early recovery and hemostasis, while MAT provides
lasting turbinate volume reduction.

Limitations

Subjective responses from patients can bring bias to the study, a small sample size, surgeon variability,
affordability and accessibility to surgical equipment, and no long-term follow-up in assessing patient
satisfaction, mucosal healing, and recurrence rates to refine surgical decision-making further.

Conclusions

In conclusion, both MAT and CAT significantly improved nasal obstruction and symptom relief. However,
distinct advantages were observed with each technique. CAT demonstrated superior hemostatic control,
lower postoperative pain, and reduced crusting, making it a preferred option for minimizing early
postoperative complications and promoting faster recovery. In contrast, MAT achieved greater long-term
turbinate size reduction, which may be beneficial in patients requiring more extensive tissue removal. The
comparable symptom relief and sustained long-term benefits observed in both groups suggest that the
choice between these methods can be tailored based on surgeon expertise, intraoperative conditions, and
patient-specific factors.
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