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Resection vs Inferior Turbinoplasty in Patients with Rhinitis
Danny Kit Chung Wong1, Lokman Saim2, Aminuddin Saim3

Ab s t r ac t​
Introduction: To date, there is no optimal surgical management for rhinitis. Current techniques include inferior turbinate resection or turbinoplasty 
(ITP), septoplasty, and submucosal resection. Middle turbinate resection (MTR) at present is used as part of endoscopic sinus surgery to prevent 
adhesions and recurrent disease. In this study, the outcomes of MTR and ITP were compared via peak nasal inspiratory flow (PNIF), sinonasal 
outcome test-22 (SNOT-22), and visual analog scale (VAS) in patients with rhinitis.
Materials and methods: In a prospective study, 22 consented patients with rhinitis from the otolaryngology head and neck surgery outpatient 
clinic were selected and underwent surgery. Twelve patients had MTR and 10 patients had ITP with a 6-month follow-up. Patients were evaluated 
pre- and postoperatively via PNIF, SNOT-22, VAS, and endoscopic examination.
Results: Both treatment groups showed statistically significant improvements (p < 0.01) in PNIF, SNOT-22, and VAS scores postoperatively in early 
and late follow-up when compared preoperatively. There was a median increase of 57–58% in PNIF, a decrease in SNOT-22 scores by 53–80%, 
and a decrease in 64–78% VAS scores at the 6-month follow-up. There were no significant differences between scores when comparing the 
MTR and ITP groups. ITP group had more early postoperative bleeding compared to the MTR group (p < 0.05) and a few patients from the ITP 
group complained of intermittent long-term epistaxis.
Conclusion: Middle turbinate resection was observed to be as effective as ITP to reduce the signs and symptoms of rhinitis and has a lower 
morbidity of postoperative bleeding.
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In t r o d u c t i o n​
Rhinitis is a worldwide problem. It can be divided into nonallergic 
rhinitis (NAR) and allergic rhinitis (AR) based on whether it is an IgE or 
non-IgE mediated inflammation of the nasal mucosa.1 Nonetheless, 
these patients experience similar symptoms of nasal dysfunction 
that include symptoms of itchy eyes, nose or palate, sneezing, 
rhinorrhea, and nasal obstruction. It has been postulated that these 
symptoms are due to a dysfunction of the autonomic system and 
sensory nerve imbalance in the nasal mucosa causing vasodilation 
and glandular secretion of the mucosa.2

The optimal management for rhinitis is not well established. 
The current recommended medical treatments include intranasal 
steroids, oral antihistamines, and immunotherapy for patients 
with atopy.3 Unfortunately, these medications have been reported 
to be ineffective in up to 37% of patients.4 In patients who have 
failed medical management, the surgical treatments are limited to 
the reduction of inferior turbinate (IT) volumes via turbinectomy, 
submucosal diathermy, or turbinoplasty. Although many studies 
have reported good outcome in terms of nasal congestion for 
IT volume reduction surgery, surgical treatment continues to 
be largely surgeon dependent and has been associated with 
complications, such as, atrophic rhinitis, thermal tissue damage, 
and primary hemorrhage.5,6

Middle turbinate resection (MTR) has been documented in the 
literature since 1921 and described as part of the procedure during 
a complete ethmoid clearance.7 At present, surgeons who favor 
MTR perform it in endoscopic sinus surgery for the purposes of 
decreasing synechiae formation, improving the sinus outflow tract, 
and for better endoscopic visualization postoperatively.8

The MT physiology is thought to be functionally similar to 
the IT. However, due to its size, it plays a smaller role in nasal air-
conditioning or sensing of nasal airflow. This means that a MTR with 
preservation of the IT could possibly allow the nose to maintain 
better physiological nasal airflow thereby reducing the risk of 
atrophic rhinitis.9

The mucosa of the MT contains numerous vasodilator and 
trigeminal nerve afferents at the mucous membrane. It has also 
been shown to be a viable source of epithelium due to its impressive 
regenerative qualities.10,11 Hence, we believed that by removing 
the MT, the bulk of the autonomic supply to the nasal cavity would 
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be disrupted thereby subsequently reducing the sensory nerve-
related symptoms of rhinitis. We believed that at the very least, 
this procedure would be equivalent to inferior turbinate resection 
or turbinoplasty (ITP).

Mat e r ia  l s a n d​ Me t h o d s​
Study Design and Ethics Approval
This study was prospectively conducted on patients at KPJ Ampang 
Puteri Specialist Hospital, Selangor, Malaysia, between 1 April, 
2016 and 30 September, 2016. Our objective was to evaluate the 
outcome between MTR and ITP groups. Before commencement 
of the study, full ethical approval was obtained from the Research 
and Innovation Center of KPJ Healthcare University College (KPJUC/
RIC/PIN/2016/006).

Population
A total of 22 patients from the otolaryngology head and neck 
surgery outpatient clinic, KPJ Ampang Puteri Specialist Hospital 
who met the inclusion criteria were selected to receive a surgical 
intervention. Inclusion criteria were patients with moderate to 
severe rhinitis for ≥6 months; bilateral turbinate hypertrophy on 
endoscopic examination despite a trial of a minimum of 4 weeks of 
intranasal steroids and oral antihistamines; a SNOT-22 >7, and a PNIF 
of <115 L/minute (±36 L/minute). Exclusion criteria were evidence of 
nasal polyposis, severe septal deviation, previous nasal surgery, or 
asthma. These patients were consented and then randomized into 
two surgical treatment groups through an alternating sequence. 
One group underwent MTR (n = 12) and the other ITP (n = 10). 
All patients had a preoperative computed tomography (CT) scan 
to ensure that they only had very mild inflammatory mucosal 
sinus disease with disease limited to only the maxillary or anterior 
ethmoid sinuses not exceeding grade I of the Lund–Mackay Score.12

Techniques
Peak Nasal Inspiratory Flow
Peak nasal inspiratory flow (PNIF) was measured with a PNIF meter 
(Clement Clarke International, London, U.K.).13 Patients are were 
asked to hold the PNIF meter horizontally, ensuring that a tight seal 
was formed around the facemask without constricting the nose 
and inhaled forcibly through the nose while keeping the mouth 
close. The greatest measurement was documented. At a value of 
<115 L/minute (±36 L/minute), PNIF correlates well with signs of 
rhinitis.14 PNIF has been shown to be a validated tool for objective 
assessment of nasal patency and airflow. It has been successfully 
used for the evaluation of treatment in rhinitis and is one of the 
most frequently used instruments apart from rhinomanometry 
and acoustic rhinometry.15

MTR
The superior attachment was cut along its laminar portion with 
a pair of curved scissors for about 2/3 its length. The scissors was 
then inverted to cut off the vertical portion of the MT. Hemostasis 
was established if necessary by temporarily packing the nose with 
half-inch ribbon gauze soaked in 1:1000 adrenaline.16,17

ITP
A small incision was placed at the head of the IT and a powered 
intramucosal turbinate blade of 2.9 mm (Medtronic, Minneapolis, 
MN) would be introduced submucosally to debulk the tissue and 
create a pocket in the IT. The blade was then reintroduced again 
to make a linear incision along the length of the IT, a subperiosteal 

medial mucosal flap would be raised, and turbinate bone would 
be removed entirely. The medial flap was then rotated laterally 
onto itself and surgical dressing was inserted to support the flap.5

Postoperative Management on Discharge
Postoperatively, nasal irrigations with saline solution were 
prescribed to all patients along with an antihistamine continuously 
for 6 weeks.

Postoperative Management and Evaluation
Descriptive Features and Classification of Rhinitis
Descriptive features of all patients, such as, age, ethnicity, gender, 
height, and weight were recorded. Classification of rhinitis was 
according to ARIA guidelines. Intermittent rhinitis was defined 
as a nasal symptoms lasting <4 days/week or <4 weeks/year and 
persistent rhinitis was defined as nasal symptoms lasting ≥4 days/
week or ≥4 weeks/year. Degree of severity was based on the VAS 
score, where >5/10 cm was classified as moderate to severe.18,19

Evaluation of Patients
All patients were evaluated pre- and postoperatively with a PNIF 
measurement for objective scoring of their nasal obstruction. 
During each clinic visit, patients underwent an endoscopic 
evaluation of the nasal cavity and were required to complete a 
SNOT-22 questionnaire and VAS for subjective assessments of 
their symptoms and quality of life (QoL). The SNOT-22 comprised 
of 22 questions encompassing rhinological symptoms (q1–8), 
ear and facial symptoms (q9–12), sleep function (q13–15), and 
psychological function (q16–22) on a 5-point scale (0 = no 
problem, 1 = very mild problem, 2 = mild or slight problem, 
3 = moderate problem, 4 = severe problem, and 5 = problem 
as bad as it can be).20 A SNOT-22 score of >7 may indicate an 
abnormality.21 The VAS is visual analog scale score ranging from 
0 (“nasal symptoms not at all bothersome”) to 10 cm (“nasal 
symptoms, extremely bothersome”), where six parameters were 
assessed (sneezing, runny nose, postnasal drip, congestion, itchy 
nose, and total symptoms score).19 These tools have been shown 
to be validated, simple, and reliable with a high positive and 
negative predictive value.20,22,23 Inferior turbinate hypertrophy 
was documented using a three-point ordinal scale based on 
the ability to visualize the nasopharynx without decongestion, 
the posterior aspect of the middle turbinate, middle portion of 
the turbinate, and only the anterior head (0 = no obstruction, 
1 = mild obstruction, 2 = moderate obstruction, or 3 = severe 
obstruction).5 The measurements of PNIF, SNOT-22, and VAS from 
the surgical group would be compared against the preoperative 
scores to determine the effectiveness of treatment.

Immediate Postoperative Evaluation
Postoperatively, patients were observed on the ward for signs of 
bleeding and level of pain. The number of nasal bolster changes 
was recorded to estimate the postoperative blood loss.

Follow-up Evaluation at 2 Weeks, 2 Months, and 6 Months
Patients were specifically monitored for the following postoperative 
complications that included bleeding, atrophic rhinitis, adhesions, 
anosmia, and failure requiring revision procedure.

Statistical Analysis
Statistical analysis was performed using SPSS V 23 (IBM, Armonk, 
NY). Wilcoxan signed-rank test with matched pairs was used to 
evaluate the pre- and postoperative symptoms scores (i.e., PNIF, 
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SNOT-22, and VAS). For categorical variables, differences between 
groups were calculated with Fisher’s exact test.

Re s u lts

Comparison of PNIF, SNOT-22, VAS, and Inferior 
Turbinate Size between MTR and ITP Groups
A total of 22 patients (13 males) aged 17–40 years were treated 
surgically and followed up for 6 months. All patients completed 
a PNIF measurement, SNOT-22, and VAS and were examined 
endoscopically at each clinic visit. There were no significant 
dif ferences ( p >  0.05) in demographics or preoperative 
characteristics for both groups including IT size in all patients had 
moderate to severe enlarged ITs.

Compared to preoperative scores, the PNIF, SNOT-22, and 
VAS scores at 2 weeks, 2 months, and 6 months were significantly 
better after undergoing MTR or ITP (p < 0.01) (Fig. 1). After 6 
months of follow-up, there was a median increase of 57–58% in 
PNIF, a decrease in SNOT-22 scores by 53–80%, and a decrease in 
64–78% VAS scores at the 6-month follow-up (Fig. 1). There was no 
difference in postoperative IT size in the MTR group compared to 
its preoperative size.

Postoperatively, PNIF in both groups improved when compared 
to the preoperative measurements (p > 0.05) (Fig. 1A). There was 
a greater percentage of improvement of 15–20% in SNOT-22 and 
VAS in patients treated with MTR compared to patients treated with 
ITP; however, this was not statistically significant (p > 0.05) (Fig. 1B).

During the follow-up period, the PNIF measurements, SNOT-
22, and VAS scores between MTR and ITP groups did not show any 
significant difference (p > 0.05) (Fig. 1).

Based on the SNOT-22 and VAS, more patients in the MTR group 
(83%, n = 10) reported none or mild intermittent rhinitis symptoms, 
which did not require additional medications compared to the ITP 
group (60%, n = 6). However, this difference was not significant (p > 
0.05). The rest of the patients in both groups (n = 6) had persistent 
moderate to severe rhinitis requiring medications but reported to 
be satisfied with the outcome of surgery.

Operation time, pain scores, and length of stay in hospital 
did not show any statistical differences between the two surgical 
groups.

Complications
Postoperatively, there was significantly more bleeding in the ITP 
group compared to the MTR group based on the number of nasal 
bolster changes. Two patients (17%) in the MTR group had more 
than one nasal bolster change overnight compared to six patients 
(60%) in the ITP group (p < 0.05). However, there were none who 
required surgical intervention for bleeding.

There were two patients (17%) in the MTR group who 
complained of mild hypernasality, which did not affect their lives. 
One patient (10%) in the ITP group complained of intermittent 
epistaxis and mild crusting on the inferior turbinate that lasted for 
3 weeks postoperatively. All symptoms of headache and ability to 
smell improved from moderate to severe initially to mild or none.

There were no episodes of atrophic rhinitis, adhesions, anosmia/
hyposmia, or failure requiring a revision procedure.

Di s c u s s i o n​
Comparing Outcomes of MTR and ITP
This study has shown that even as early as the 2-week follow-up, both 
the MTR and ITP group had patients with PNIFs above 115 L/minute. 
The degree of improvement for PNIF was equivalent between both 
groups suggesting that the efficacy of MTR was comparable to ITP. 
This was further validated by the improvement in postoperative 
SNOT-22 and VAS scores in both groups. However, the higher 
percentage (15–20%) of improvement of the SNOT-22 and VAS scores 
in the MTR group could be attributed to a slightly better preoperative 
score in MTR patients when compared to the ITP patients.

In the immediate postoperative period, the MTR group had 40% 
less postoperative bleeding compared to ITP group. This could be 
due to the MT being smaller than the IT thereby having a decreased 
amount of tissue loss and postoperative inflammation.

Studies have shown that the anterior MT is a key area for 
regulation of mucosal edema, nasal polyps, and vasoactive 
neuropeptides, such as, substance P, neurokinin A, and calcitonin 
gene-related peptide.24–27 Although smaller than the IT, White et 
al. found an increased in inflammatory protein receptors in the 
MT compared to IT in patients with chronic rhinosinusitis, which 
explains the increased potential for the MT to undergo polypoidal 
and edematous tissue changes.28 Therefore, the MT plays a 

Figs 1A and B: (A) Comparison of peak nasal inspiratory flow (PNIF) measurements between middle turbinate resection (MTR) and inferior 
turbinoplasty (ITP) groups; (B) Comparison of sinonasal outcome test-22 (SNOT-22) and visual analog scale (VAS) scores between MTR and ITP 
groups. Data given in median ± 95% confidence interval. Significance was only when groups were compared to preoperative scores. There was 
no significance between MTR and ITP groups
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significant role in nasal obstruction and that its resection could 
well be the reason that the MTR and ITP groups have equivalent 
postoperative PNIF results.

Marchioni et al. in 2008 prospectively performed complete 
MTRs in 22 patients with rhinosinusitis and found that the patients 
experienced less chances of recurrent disease.29 In our study, although 
there were significant improvements in sensory-related symptoms 
when comparing the pre- and postoperative outcomes, there was 
no statistical significant difference between removing the MT or IT. 
Postoperatively, both groups still had patients who needed to be 
dependent on oral antihistamines and intranasal corticosteroids.

There were no complains of anosmia/hyposmia, frontal 
headaches, or atrophic rhinitis encountered in this study, which 
was consistent with multiple studies that showed no side effects 
in removing the MT.29,30

Limitations of Surgical Intervention
The major limitation of the present study was that it was a small, 
nonblinded trial without an independent assessor. However, we 
have been careful to ensure quality and consistency by having two 
clinicians reviewing each patient. We appreciate that this study is 
underpowered; however, it has given us enough information and 
confidence on the safety and efficacy of MTR to proceed with future 
studies in larger cohorts.

Co n c lu s i o n​
Middle turbinate resection has been shown in this preliminary pilot 
study to be as effective as ITP in the reduction of nasal obstructive 
and sensory-related symptoms of rhinitis and found to be a safe 
procedure in comparison to the traditional ITP.
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