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Abstract 
Purpose 
Inferior turbinate hypertrophy is one of the major causes of nasal airway obstruction. Controversy 
still exists which is the most appropriate method for reduction of the inferior turbinate. The goal of 
this study was to evaluate the effect of radiofrequency thermal ablation (RFA) on nasal obstruction 
caused by inferior turbinate hypertrophy. 
Methods 
The diagnosis of inferior turbinate hypertrophy was based on observations and findings of anterior 
rhinoscopy and nasal endoscopy before and after decongestion. The effect of RF application on 
nasal resistance was measured rhinomanometrically and symptoms of nasal obstruction were 
evaluated by visual analog scale (VAS) before and after (8 weeks) applied treatment. Results were 
analysed statistically. 
Results 
The study was accomplished at Otolaryngology department of Dicle University in the period 
between February 2006 and January 2011. Radiofrequency turbinate reduction was performed on 
30 female and 32 male patients with inferior turbinate hypertrophy. The mean age was 28.2±5.83 
for former group, and it was 29.4±6.45 for later one. Most of the patients reported good 
improvement in nasal breathing which was improving further with time. There were no reports of 
turbinate necrosis, atrophy or epistaxis. The nasal passage resistance and symptoms of  nasal 
obstruction decreased comparing preoperatively and postoperatively periods. The differences were 
statistically significant (p<0.001).  
Conclusion 
The RFA effectively decrease subjective and objective symptoms of inferior turbinate hypertrophy. 
It appears to be a safe, reliable, easily applicable minimally invasive procedure with minor risk of 
side effects. 
Keywords: 
Inferior turbinate hypertrophy, radiofrequency ablation, nasal obstruction, nasal resistance, inferior 
turbinate reduction. 
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Introduction 
Nasal obstruction is one of the most common reasons why patients visit an otorhinolaryngologist 1. 

Inferior turbinate accounts for 50% of airway resistance, thus inferior turbinate hypertrophy is one 

of the major causes of nasal airway obstruction 2. Medical treatment of hypertrophic inferior 

turbinates often gives insufficient improvement 1. Invasive management of inferior turbinate 

hypertrophy has been actively debated for more than a century and various techniques are currently 

performed to reduce the volume of the mucosal (and sometimes bony) tissues of the inferior 

turbinates. Controversy still exists which the best or most appropriate method is for reduction of the 

hypertrophied inferior turbinate 1–4 because no technique is perfect, and each is associated with 

known short- and long-term complications 2. Radiofrequency thermal ablation (RFA) is one of 

alternative minimally invasive surgical option in treatment of isolated inferior turbinate 

hypertrophy.  The controlled low heat energy causes local necrosis of submucosal cells leading to 

fibrosis and decreases turbinate volume by developing scar tissue 5–9 while preserving nasal 

epithelial functions 1,9,10. Previous reports reflected that RFA aims submucosal tissue volume 

reduction, an elimination of patient-reported nasal obstruction symptoms with more than 90% 

improvement being achieved in 8 weeks after treatment, and maintenance of nasal function with 

minimal complications 10. The goal of this study was to evaluate the effect of RFA on nasal 

obstruction caused by inferior turbinate hypertrophy. 

Materials and methods  

For our purpose, the effect of RF application on nasal resistance was measured rhinomanometrically 

(RhinoStream, Interacoustics) (Picture 1) and symptoms of nasal obstruction were evaluated by 

visual analog scale (VAS) before and 8 weeks after applied treatment. Each patient used a 100-mm  
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VAS to grade degree of nasal obstruction. Results were analysed statistically. 

The diagnosis of inferior turbinate hypertrophy was based on observations and findings of anterior 

rinoscopy and nasal endoscopy before and after decongestion. All patients were sufferers of nasal 

obstruction due to vasomotor rhinitis or allergic rhinitis refractory to medical therapy. The patients 

with septal deviation or nasal polyposis, as well as patients having nasal surgery during the same 

operation were excluded. Bipolar radiofrequency power unit (Gyrus G3, Olympus) equipped with a 

special RF electrode (SP1100) was used. Under local anesthesia with the aid of a 0° endoscope the 

heat energy of 350 joule was applied  to each of 1/3 of inferior turbinate: to anterior, medial and 

posterior part. In addition, 500 joule was applied to the superior anterior region of inferior turbinate 

as shown in Picture 2. Hence totally 1550 joule heat energy was aimed at the region of each 

turbinate.  

Results 

The study was accomplished at Otolaryngology department of Dicle University Hospital in the 

period between February 2006 and January 2011. Radiofrequency turbinate reduction was 

performed on 30 female and 32 male patients with inferior turbinate hypertrophy. The mean age 

was 28.2±5.83 for former group, and it was 29.4±6.45 for later one.  

RFA of the inferior turbinate was well tolerated by the majority of patients. Most of the patients 

reported good improvement in nasal breathing which was improving further with time. There were 

no reports of turbinate necrosis, atrophy or epistaxis. Only few patients complained of slight, 

bearable pain or pressure on the first days after operation. Except minimal crust, the detailed ENT 

examinations after 8 weeks exhibited no pathology requiring surgical correction. 
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The VAS scores of subjective nasal obstruction in the 8 weeks decreased statistically significantly 

(p<0.001) (Picture 3). The total nasal resistance diminished comparing preoperatively and 

postoperatively periods (Picture 4). 

Discussion 

RFA is minimally invasive and very effective treatment method for inferior turbinate hypertrophy. 

It enables otorhinolaryngologists to reduce submucosal tissue of inferior turbinate. Many surgical 

methods have been used for treatment of inferior turbinate hypertrophy when conventional 

treatments were unsuccessful. Invasive surgeries include partial, total or submucous turbinate 

resection when general anesthesia and hospitalisation are necessary. Even though total inferior 

turbinectomy is the most effective in terms of long term improvement of nasal obstruction, but it 

enlists a number of complications (postoperative hemorrhage, long lasting nasal crusts, synechiae 

and most importantly high percentage of atrophic rhinitis). Submucosal turbinate resection 

preserves mucous leyer with mucociliary clearance and air conditioning and decreases the risk of 

hemorrhage; however it has tendency to relapse. As the inferior turbinates are very vascular 

structures patients with coagulopathies are clearly at increased risk of hemorrhage complications. 

Electrocautery, cryosurgery, laser surgery produce thermal insult to tissues and mucosal lesions 

11,12. Non-invasive (minimally invasive) procedures are more popular now as they can be done in 

the clinic under local anesthesia and the patient does not suffer any significant down-time. The aim 

of inferior turbinate hypertrophy treatment is to decrease tissue volume and maintain mucous 

function 6. This was achieved at the present study applying RFA. Results showed that VAS 

evaluation improved significantly. This indicates that VAS used in this study is easily applicable, 

sensitive and reliable method  observing subjective postoperative changes 7,13. Whereas acoustic  
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rhinomanometry enables objectively evaluate the treatment effect 10,14. However, success of 

treatment should be primarily based on patient’s feelings and satisfaction. 

Our results are consistent with previous studies given in the literature 1,4,8,9,15 and support 

knowledge that the RF turbinate reduction gives result that is almost comparable with more invasive 

surgeries 9,12 but in the comparative studies RFA caused fewer side effects than the other methods 

1,11,12. In addition, this method has superiority over other methods in respect with easier application, 

patient co-operation and better toleration as well as lower post-operative complication rate. Still it 

has to be remembered that there is lack of knowledge about the long-term action of nasal RFA 1,12. 

 

Graphics 

 

Picture 1. Rhinomanometer (RhinoStream, Interacoustics) and the moment of rhinomanometrical 

measurement procedure. 
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Picture 2. Scheme showing points of electrode insertion and RF application areas on inferior 

turbinate. Heat energy was applied to the superior anterior region and to anterior, medial and 

posterior 1/3 part of inferior turbinate.  

 

Picture 3. The diagram showing VAS scores preoperatively and postoperatively on each side. 

Symptoms of nasal obstruction evaluated by VAS scores decreased comparing preoperatively and 

postoperatively in the 8 weeks. The differencies were statistically significant (p<0.001). 
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Picture 4. The diagram showing preoperative and postoperative rhinomanometric measurements. 

The total nasal passage resistance diminished comparing preoperatively and postoperatively 

periods. 
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