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Inferior turbinate hypertrophy (ITH) is one of the most 
common causes of chronic nasal obstruction. It can be 

persistent in cases such as allergic rhinitis, vasomotor rhini-
tis, and compensatory hypertrophy due to septal devia-
tion.[1–3] Intractable nasal blockage due to inferior turbinate 
hypertrophy interferes with the nasal functions. Medical 
treatments such as antihistamines, systemic deconges-
tants, or intranasal sprays have been used for the hyper-
trophy, but they are often ineffective.[4, 5] Many turbinate 

surgery procedures such as partial or total turbinectomy, 
electrocautery, and cryosurgery have been performed in 
cases where conservative medical treatment has failed.[6–8]

Radiofrequency ablation (RFA) is safe and efficient. In re-
cent years, it has become a widely used procedure for the 
surgical reduction of the inferior turbinate.[9, 10] In cases 
where RFA is used, overlying mucosa is spared, and opera-
tive morbidity is low. RFA has also been demonstrated as an 
effective and safe tool to treat allergic rhinitis refractory to 
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medical therapy, and it can significantly improve the symp-
toms of allergic rhinitis.[11, 12]

In this study, we aimed to evaluate the efficacy of turbinate 
surgery with RFA for the treatment of persistent turbinate 
hypertrophy. We also aim to compare the results for pa-
tients with allergic rhinitis and non-allergic rhinitis.

Methods
Participants
A total of 59 patients (37 female, 22 male) aged 18–67 
years (mean 37±13) were enrolled in this nonrandomized 
prospective clinical study. The patients had RFA turbinate 
surgery at the Otorhinolaryngology Head and Neck Surgery 
Clinic of Sisli Hamidiye Etfal Training and Research Hospital 
between September 2017 and January 2018. The patients 
who had rhinitis and ITH bilaterally that was unresponsive 
to medical treatment lasting at least 3 months and who ac-
cordingly underwent inferior turbinate RFA surgery were 
included in this prospective study. Patients aged below 18 
years and those with a history of previous turbinate surgery, 
those with severe septal deviation and nasal polyposis, and 
those with a history of chronic sinusitis were excluded from 
the study. Those who had not received medical treatment 
for inferior turbinate hypertrophy were also excluded.

Written informed consent was obtained from all the partic-
ipants. The research plan was approved by the institutional 
research committee and the local medical ethics commit-
tee (26.12.2017; 1841). All aspects of the study were con-
ducted according to the Declaration of Helsinki.

All the patients underwent a skin prick test. The patients 
were divided into two groups. Those who had a positive 
skin prick test for inhalant allergens, numbering 23 patients 
(15 female, 8 male; aged 18–60 years, mean age 18±12 
years) were classed as group 1. Moreover, 36 patients (22 
female, 14 male; aged 24–67 years, mean age 40±12 years) 
who had a negative skin prick test were classed as group 2.

Evaluation
Objective evaluations of the intranasal findings were con-
ducted by anterior rhinoscope, and endoscopic exami-
nation was conducted with a 4 mm, 0° endoscope (Karl 
StorzGmbH&Co., Tuttlingen, Germany) by the same sur-
geon to minimize any intraobserver difference. The degree 
of the nasal obstruction due to ITH of the each cavity was 
observed, and it was noted separately before and after the 
third and sixth months of the RFA of the inferior turbinate. 
The obstruction degree was numbered from 1 to 4; 1 in-
dicating 0%–25% obstruction, 2 indicating 25%–50% ob-
struction, 3 indicating 50%–75% obstruction, and 4 indicat-
ing 75%–100% obstruction.

Acoustic rhinometry via Rhinoscan SRE2000 (RhinoMetrics 
A/S, Lynge, Denmark) was performed for each individual 
in the standardized form. The same researcher measured 
the cross-sectional areas and volumes of the nasal cavity 
before and after the third and sixth months of turbinate 
surgery. A graph of the nasal cross-sectional area as a func-
tion of distance from the nostril was produced. Several area 
and volume estimates of the nasal cavity were derived from 
this graph. The minimum cross-sectional area from the nos-
tril to 2.20 cm into the nasal cavity was referred to as MCA1, 
and the minimum cross-sectional area from 2.20 cm to 5.40 
cm was referred to as MCA2. The minimum cross-sectional 
volume 1 (VOL1) and minimum cross-sectional volume 2 
(VOL2) were measured from 0 to 2.20 cm and from 2.20 to 
5.40 cm, respectively.

A standard 0–10 visual analog scale (VAS) (0 represent-
ing no symptoms and 10 representing the most severe 
symptoms) was used to assess subjective nasal symptoms, 
including nasal obstruction, itchy nose, rhinorrhea, and 
sneezing, preoperatively and postoperatively at the third 
and sixth months. Under the observation of the same se-
nior surgeon of the clinic, the nasal symptom scores were 
marked by the patients preoperatively and postoperatively 
at the third and sixth months.

Surgical Procedure
All surgical procedures were performed under local anes-
thesia by the same senior surgeon using the same tech-
nique. Topical lidocaine spray (two puffs per nostril) to 
both nasal mucosal surfaces, and injection of 2 mL of 40 
mg lidocaine HCl with 0.025 mg adrenaline diluted with 2 
mL of 0.9% NaCl, using a 22 G × 32 mm dental injector was 
given into the anterior portion of each inferior turbinate 
for local anesthesia. The regulation and monitoring of the 
entire soft-coagulation process were conducted via the ra-
diofrequency generator (CelonLabENT; Celon AG, Teltow, 
Germany). Under endoscopic guidance, a conchal probe 
(CelonProBreath, Celon AG, Teltow, Germany) was placed 
submucosally within the anterior, middle, and posterior 
one-third of the each inferior turbinate. To each turbinate, 
the energy delivered for one shot was 12 W, and 300 J of 
energy was supplied for 7–8 s. Outfracturing of the inferior 
turbinate was not performed. After surgery, each patient 
was discharged without any limitation of normal daily ac-
tivities. No nasal packing was applied, and no nasal spray, 
antihistamines, or analgesics were prescribed.

Follow-up
During their postoperative visit to the outpatient clinic at 
the third and sixth months, nasal endoscopic examination, 
nasal symptom VAS scores, and history of adverse reactions, 
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including nasal infection, crusts, dryness, and nasal bleed-
ing during the postoperative period at home, were recorded 
by the senior surgeon examining the patient. Acoustic rhi-
nometer measures were performed at the third and sixth 
months. Postoperative follow-up ranged from 6 to 8 months. 
Data collected from the two groups were compared.

Statistical Analysis
The Windows Statistical Package for the Social Sciences pro-
gram (version 15.0, IBM Corp., Chicago, Illinois, USA, 2008) 
was used for statistical analysis. Number and percentage 
were used as descriptive statistics for categorical variables, 
while mean, standard deviation, minimum, maximum, 
and median were used for numerical variables. When nu-
merical variables yielded a normal distribution condition, 
independent two-group comparisons were made by the 
Student’s t-test. The Mann–Whitney U test was used when 
normal distribution was not satisfied. When the differences 
in the numerical variables did not produce a normal dis-
tribution, the dependent multiple group analyses were 
performed by the Friedman analysis. Subgroup analyses 
were performed using the Wilcoxon test and interpreted 
by Bonferroni correction. Paired t-test was used when the 
difference in the numerical variables in the two dependent 
groups produced a normal dispersion condition, while Wil-
coxon analysis was performed when the normal dispersion 
condition was not satisfied. The ratios in the groups were 
tested by the chi-square analysis. A p value of <0.05 was 
considered to be statistically significant.

Results
Fifty-nine patients were divided into two groups. Those 
with allergic rhinitis were classed as group 1, consisting of 
23 patients; those with non-allergic rhinitis were classed as 
group 2, consisting of 36 patients. There was no statistically 
significant difference in the sex ratios of the two groups, 
but the mean age of group 2 patients was statistically 
higher than that of group 1 patients (p=0.022) (Table 1). 
RFA was applied to both inferior turbinates of each patient, 
and in total 118 nasal cavities were analyzed. No adverse 
reactions such as nasal infection, crusts, adhesion, dryness, 
or nasal bleeding were encountered in either group. No 
analgesics were prescribed in the entire study.

Objective evaluation of nasal cavities by 
endoscopic examination
In both groups, the postoperative endoscopic examination 
revealed that there was a statistically significant decrease 
in nasal obstruction (p<0.001). A statistically significant 
decrease in the obstruction rate was detected at the post-
operative sixth month in comparison to findings at the 
postoperative third month in group 1 (p<0.001). There was 
no statistically significant difference in the degree of nasal 
obstruction between the two groups preoperatively or at 
the postoperative third month (p=0.218 and p=0.922, re-
spectively). However, the percentage of obstruction of the 
nasal cavity due to the inferior turbinate at the postoper-
ative sixth month was significantly higher in group 1 than 
that in group 2 (p=0.004) (Table 2).

Objective evaluation of nasal cavities by acoustic 
rhinometry
The pre-ablation and post-ablation MCA1 and MCA2 and 
nasal volumes (VOL1 and VOL2) for each nasal cavity were 
compared. As shown in Figures 1 and 2, the post-ablation 
MCA1 L, MCA2 L, MCA2R, VOL 1 L, VOL 2 L, and VOL 2 R 
were higher when compared with the pre-ablation values 
in group 1. The differences between them were statistically 
significant (p=0.023, p=0.028, p<0.001, p<0.001, p=0.006, 

Table 1. The demographic distribution of the group 1 and group 2

		  Group 1 (n=23)	 Group 2 (n=36)

		  Mean±SD	 Min.-Max.	 Mean±SD	 Min.-Max.	 p

Age	 32.7±12.7	 18-60	 40.2±12.5	 24-67	 0.022
Sex
	 Male	 8	 34.8	 14	 38.9	

0.750
	 Female	 15	 65.2	 22	 61.1

SD: Standard deviation; Min.: Minimum; Max.: Maximum.

Table 2. Nasal cavity obstruction percentage according to endoscopic examination of nasal cavities

			   Group 1		  Group 2

		  Mean±SD	 Median	 Mean±SD	 Median	 p

Nasal cavity obstruction (%)
	 Preop	 86.7±4.9	 90	 85.0±5.1	 85	 0.218
	 Postop third month	 31.3±16.0	 20	 27.8±8.1	 30	 0.922
	 Postop sixth month	 38.7±15.2	 30	 27.2±7.6	 30	 0.004
p			   <0.001		  <0.001

SD: Standard deviation.
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p<0.001), and these values were not statistically different in 
group 2. There was no statistically significant difference be-
tween the groups in terms of preoperative and postopera-
tive MCA1 and MCA2 L-R values. On the other hand, when 
comparing the VOL1-2 of the right and left nasal cavities of 
the two groups, only the VOL1 R was significantly higher in 
group 1 when compared to VOL1 R in group 2 at the post-
operative sixth month (p=0.032).

Subjective evaluation of nasal symptoms
There was a significant reduction in nasal VAS obstruction 
symptoms in both groups postoperatively at the third and 
sixth months (p<0.001). There was no statistically signifi-
cant difference in VAS scores for nasal obstruction preoper-
atively and postoperatively between the groups.

While the decrease in VAS scores of rhinorrhea and itch-
ing at the postoperative third and sixth months was sta-
tistically significant in group 1 (p<0.001), the decrease in 
VAS scores for sneezing was statistically significant in both 
groups (p<0.001) (Table 3).

Discussion
Nasal obstruction due to ITH causes morbidity, which af-
fects the daily activity and hence quality of life of patients. 
Although medical treatments have been used for ITH, in-
tractable nasal blockage still interferes with the nasal func-
tions. In cases of rhinitis, especially such as allergic rhinitis 
and non-allergic rhinitis, ITH can be persistent.[1–3] Besides 
medical treatments, surgical procedures have been per-
formed to relieve the symptoms in cases that were refrac-

tory to medicines.[13, 14] Nowadays, RFA is a commonly pre-
ferred surgical method to reduce the inferior turbinates.

The reduction in size of the inferior turbinates by RFA re-
sults in an enlargement of the nasal airway and also in a 
better perception of nasal symptoms. The focus of this 
study was to compare the qualitative improvement of 
nasal symptoms and acoustic rhinometer findings for pa-
tients with allergic rhinitis and patients with non-allergic 
rhinitis who had undergone bilateral inferior turbinate RFA 
surgery, and to determine whether there was a difference 
between them.

RFA turbinate surgery of ITP significantly reduces the nasal 
obstruction.[13–16] In this study, both groups experienced a 
significant improvement in nasal obstruction VAS scores, 
which was compatible with the findings in the literature. 
There was no significant difference in the preoperative 
nasal obstruction VAS scores between the two groups. For 
both groups, relief of nasal obstruction persisted until the 
postoperative sixth month. Also, nasal endoscopic exami-
nation revealed a significant decrease in nasal obstruction. 

In this study, a statistically significant improvement in rhi-
norrhea, itching, and sneezing symptoms was observed in 
group 1 postoperatively. On the other hand, there was no 
statistically significant difference in the VAS scores of rhinor-
rhea and itching postoperatively in group 2. Only a signifi-
cant symptomatic improvement in sneezing was observed. 
It remains unclear how RFA turbinate surgery reduces rhi-
norrhea, itching, and sneezing symptoms in patients with 
allergic rhinitis and sneezing in patients with non-allergic 

Pr
eo

p

Pr
eo

p

Pr
eo

p

Pr
eo

p

Po
st

op
 3

rd
 m

on
th

Po
st

op
 3

rd
 m

on
th

Po
st

op
 3

rd
 m

on
th

Po
st

op
 3

rd
 m

on
th

Po
st

op
 6

th
 m

on
th

Po
st

op
 6

th
 m

on
th

Po
st

op
 6

th
 m

on
th

Po
st

op
 6

th
 m

on
th

Figur 1. Demonstration of the changes in the left and right mean 
cross-sectional area 1 and 2 (MCA1-2 L, MCA1-2 R) before and after 
the reduction of the inferior turbinates. Data are presented as me-
dian, minimum, and maximum values.
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Figur 2. Illustration of the changes in the right and left nasal volumes 
(VOL1-2 R, VOL1-2 L) before and after the reduction of the inferior 
turbinates.
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rhinitis. In some studies, the relief of sneezing after RFA 
was attributed to the destruction of the post-nasal nerve 
branches.[12, 14, 17] However, posterior nasal nerve responsi-
ble for the innervation of nasal mucosa is distributed on 
the whole nasal mucosa, so it is strange that just turbinate 
reduction can have so striking results. Furthermore, it 
has been suggested that dysregulation of sympathetic, 
parasympathetic, and nociceptive nerves innervating the 
nasal mucosa and regulating the nasal mucosal vascular-
ity and glandular secretion. The application of RF energy 
to inferior turbinate submucosa induces submucosal small 
vessel obliteration and mucosal gland destruction, circum-
ferential scar formation that are considered to play major 
role for these beneficial effects of RFA.[11, 12, 18, 19]

On the other hand, the mechanism of action of radiofre-
quency on the improved perception of itching and rhin-
orrhea and sneezing in patients with allergic rhinitis is not 
clear.

The acoustic rhinometer provides an objective measure-
ment of cross-sectional areas in the nose. In this study, 
post-ablation AR parameters were significantly higher than 
the pre-ablation measurements in group 1, while there was 
no statistically significant difference in group 2. This was 
surprising because a statistically significant decrease was 

observed in the post-ablation nasal obstruction VAS scores 
in group 2.

The reduction of the inferior turbinates with RFA seems to 
be effective, especially in patients with allergic rhinitis, not 
only for nasal obstruction but also for the reduction of the 
VAS scores of rhinorrhea, itching, and sneezing. Symptom 
scores statistically improved in patients with allergic rhini-
tis. Additionally, the AR measurements and nasal exami-
nation revealed an improvement in nasal obstruction. On 
the other hand, for patients with non-allergic rhinitis with 
İTH, RFA also seems to be effective for the relief of nasal 
obstruction and sneezing symptoms. Nasal endoscopic 
findings supported the improvement in nasal obstruction; 
however, the AR measurements were not statistically differ-
ent in the non-allergic patients.

No adverse reactions, such as nasal infection, crusts, adhe-
sion, dryness, or nasal bleeding, were encountered in either 
group. No analgesics were prescribed. These were the main 
advantages of treating ITH with the RFA method.

There are some limitations of this study. Owing to the strict 
exclusion criteria, only a limited number of cases were eval-
uated. Additionally, during the follow-up period, some of 
the participants left the study. Since the follow-up period 
ranged from 6 to 8 months, long-term results were not 

Table 3. The VAS scores of the nasal symptoms of the group 1 and group 2 at each follow-up time

			   Group 1		  Group 2

		  Mean±SD	 Median	 Mean±SD	 Median	 p

Nasal obstruction
	 Preop	 8.22±1.31	 8	 7.50±1.76	 8	 0.153
	 Postop third month	 4.61±1.70	 4	 3.89±2.05	 4	 0.218
	 Postop sixth month	 4.35±1.58	 4	 3.61±1.82	 4.5	 0.343
p			   <0.001		  <0.001
Rhinorrhea
	 Preop	 7.09±2.09	 8	 3.11±2.93	 1	 <0.001
	 Postop third month	 3.87±1.84	 3	 2.83±2.79	 1	 0.008
	 Postop sixth month	 4.04±1.74	 4	 2.78±2.70	 1	 0.005
p			   <0.001		  0.456
Nasal itching
	 Preop	 7.09±2.37	 8	 3.00±2.95	 1	 <0.001
	 Postop third month	 3.65±2.84	 3	 2.17±1.83	 1	 0.045
	 Postop sixth month	 3.48±2.57	 3	 2.06±1.80	 1	 0.023
p			   <0.001		  0.230
Sneezing
	 Preop	 7.52±1.86	 8	 5.22±3.27	 5.5	 0.010
	 Postop third month	 4.17±3.19	 4	 2.61±2.44	 1.5	 0.060
	 Postop sixth month	 4.39±3.45	 3	 2.72±2.24	 2	 0.110
p			   <0.001		  <0.001

VAS: Visual analog scale; SD: Standard deviation.
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available. Future investigations should be performed to as-
sess the long-term results.

Conclusion
RFA of the inferior turbinate may somehow alter the aller-
gic response and reduce nasal symptoms, such as nasal 
obstruction, rhinorrhea, itching, and sneezing, in patients 
with allergic rhinitis. RFA yielded a greater reduction in the 
perception of nasal obstruction and sneezing in patients 
with non-allergic rhinitis. The symptomatic response was 
better in patients with allergic rhinitis. RFA appeared to be 
effective and alternative treatment option for patients with 
allergic rhinitis for relief of nasal symptoms refractory to 
medical therapy.
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