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CHAPTER I 

 

INTRODUCTION 

 

Rationale and Background 

Inferior turbinate hypertrophy is a main cause of chronic nasal obstruction. Medical 

treatment can control this condition in most cases, but it may not be sufficient in some 

cases. Various surgical techniques of inferior turbinate reduction have been proposed for 

the treatment of inferior turbinate hypertrophy, including cryotherapy, submucosal 

electrocautery, partial and total turbinectomy, laser turbinoplasty, submucous turbinate 

bone resection, microdebrider-assisted inferior turbinoplasty, and radiofrequency turbinate 

reduction. Radiofrequency inferior turbinate reduction is one of the most common 

techniques used for reducing the volume of the inferior turbinate. It reduces the volume of 

the soft tissue medial to the inferior turbinate bone. Lateral outfracture of the inferior 

turbinate will displace the position of the inferior turbinate laterally. It makes the nasal cavity 

wider without reduction of the volume of the inferior turbinate. However, its efficacy is 

questioned. Some authors believe that the inferior turbinate will spring back into its previous 

position after only a short time.
 (1)
 The ability to fracture the inferior turbinate depends on the 

hardness and the thickness of the inferior turbinate bone. It is not performed alone in the 

patients with chronic nasal obstruction resulting from inferior turbinate hypertrophy. 

However, there is still a question “Is it beneficial to perform lateral outfracture of the 

inferior turbinate combined with submucosal turbinate reduction techniques such as 

radiofrequency in chronic nasal obstruction patients with inferior turbinate hypertrophy?” 

Therefore, a randomized, prospective, controlled trial was undertaken to compare the 

efficacy and adverse effects of bipolar radiofrequency turbinate reduction (BRTR) with and 

without lateral outfracture for the treatment of inferior turbinate hypertrophy.  



CHAPTER II 

 

REVIEW OF RELATED LITERTURE 

Radiofrequency inferior turbinate reduction has been proven to reduce nasal 

obstruction in chronic rhinitis patients with inferior turbinate hypertrophy.
(2,3)

 The maximum 

effects of radiofrequency inferior turbinate reduction are achieved around 8 weeks after 

treatment and sustained at least 6 months to 2 years.
(3,4)

 Measurement of the average 

volumes of the inferior turbinates by MRI revealed a 8.70% postoperative reduction whereas 

the percentage of improvement assessed by the patients was 64.76 %.
(5) 

There were very few studies that investigated the efficacy and adverse effects of the 

lateral outfracture combined with inferior turbinate reduction techniques. Passali, et al
(6)
 

analyzed the long-term efficacy of 6 surgical techniques and found that the additional lateral 

outfracture of the inferior turbinate improved the long-term results compared to submucosal 

resection alone. However, the difference did not reach statistical significance. They used 

postoperative nasal packing in their study. There is only one randomized controlled trial 

from searching “outfracture” in PubMed and Cochrane Center Register of Controlled Trials. 

In that study
(7)
, the authors compared the effects of submucosal electrocautery ablation with 

or without lateral outfracture of the inferior turbinate and concluded that the submucosal 

cauterization of inferior turbinate with outfracture is better than the procedure without 

outfracture. Nasal packing was also used in their study. The postoperative nasal packing 

may control the postoperative bleeding better but the patients feel much more 

uncomfortable. To date, there is no randomized controlled trial to compare the efficacy and 
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adverse effects of radiofrequency turbinate reduction (BRTR) with and without lateral 

outfracture (LO). 



CHAPTER III 

 

RESEARCH METHODOLOGY 

Research questions 

• Primary research question 

o Does BRTR with LO decrease nasal obstruction after 8 weeks of treatment 
more than BRTR alone in chronic rhinitis patients with inferior turbinate 

hypertrophy? 

• Secondary research question 

o Are adverse effects of BRTR with LO more than BRTR alone? 
Research objectives 

• To compare the nasal obstruction symptom between BRTR with and without LO. 

• To compare the total nasal volume between BRTR with and without LO. 

• To compare the adverse effects between BRTR with and without LO. 

Statistical hypothesis 

• Null hypothesis 

o There is no difference in the nasal obstruction between BRTR with and 
without LO in chronic rhinitis patients with inferior turbinate hypertrophy. 

• Alternative hypothesis 

o There is difference in the nasal obstruction between BRTR with and without 
LO in chronic rhinitis patients with inferior turbinate hypertrophy. 
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Conceptual framework   

Figure 1: Conceptual framework   
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Abbreviations 

BRTR = bipolar radiofrequency turbinate reduction 

LO = lateral outfracture 

VAS = visual analog scale 

SD = standard deviation 

IQR = interquartile range 

Operational definition 

• Chronic rhinitis was defined as chronic non-infective rhinitis and can be allergic 

rhinitis or non-allergic rhinitis. 

• Nasal obstruction was defined as any hindrance to the passage of air into and out of 

the nose. The subjective measurement of nasal obstruction was measured by visual 

analog scale (VAS) (0-10). The objective measurement of nasal obstruction was 

measured by acoustic rhinometry. 

• Intraoperative pain was partcipant’s feeling of pain or discomfort at the surgical area 

during the operation, measured by VAS (0-10).  

• Postoperative pain was partcipant’s feeling of pain or discomfort at the surgical area 

after the operation was completely done, measured by VAS (0-10) and numbers of 

times of acetaminophen taken. 
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• Postoperative bleeding was bleeding from surgical area after the operation was 

completely done, measured by none, mild, moderate, and severe. Mild was defined 

as bleeding stopped spontaneously within 1 hour. Moderate was defined as bleeding 

stopped spontaneously between 1 hour and 3 hours. Severe was defined as bleeding 

was stopped by nasal packing. 

• Total nasal volume was the sum of both predecongested nasal volumes from nostril 

to 5 cm, measured by acoustic rhinometry. The 5 cm was used because the most 

important portion of the inferior turbinate that affecting the outcomes was the 

anterior portion of the inferior turbinate. 

• Improvement was defined as subjective overall participant’s feeling of improvement 

compared to baseline, measured by worse, same, mild, moderate, and substantial 

depending on the feeling assessed by the participant. 

Research design 

• This is a prospective randomized controlled trial. 

Research methodology 

• Population and sample 

o Target population 
� Chronic rhinitis patients with nasal obstruction resulting from inferior 

turbinate hypertrophy who were refractory to medical treatment 

o Sample population  
� Chronic rhinitis patients with nasal obstruction resulting from inferior 

turbinate hypertrophy at the department of Otolaryngology, King 

Chulalongkorn Memorial Hospital 

• Inclusion criteria 

o Participant’s age was between 18 and 60 years. 
o Chronic rhinitis with a history of nasal obstruction for at least 1 year. 
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o All participants had inferior turbinate hypertrophy and were refractory to 
medical treatment (intranasal corticosteroids and oral antihistamines) for at 

least 3 months. 

o All participants have equal nasal obstruction on both sides before 
intervention and felt better after decongestion of the inferior turbinate with 

topical decongestants. 

o The minimum nasal obstruction symptom score from VAS was greater than 
or equal to 5. 

• Exclusion criteria 

o Participants with previous turbinate surgery, clinically significant septal 
deformity, septal perforation, nasal valve collapse, nasal polyps, chronic 

rhinosinusitis, rhinitis medicamentosa, atrophic rhinitis, benign or malignant 

tumors of the nasal cavity, and nasal radiotherapy. 

o Pregnancy, smoking, oral steroid use, coagulation disorder, cardiac 
pacemaker 

o Evidence of clinically significant uncontrolled systemic disease (e.g., 
tuberculosis, psychological disorders, diabetes mellitus, hypertension)  

o Acute infection or inflammation of the nose within 2 weeks. 
o Acute infection or inflammation of the paranasal sinuses within 4 weeks. 

• Sampling technique  

o All consecutive participants who met the eligible criteria and wished to 
participate in the study were included. 

• Sample size determination  

o Sample size calculation was based on a desired ability to detect a difference 
in two independent means with the α error of 0.05 and the power of 80%. 

The sample size formula
(8)
 was n/group = 2 [ (zα/2 + zβ)σ / ∆ ]2, σ = SD in 

each group, ∆ = difference in 2 means and  n = sample size in each group. 



9 
 

� From the literature review, one study
(3)
 showed that the mean of nasal 

obstruction symptom using visual analog scale after radiofrequency 

turbinate reduction for 8 weeks was 4.7, 95% CI = 3.7 to 5.7. The 

sample size in that study was 16. The SD would be 2.04. With the 

assumption that the lateral outfracture will decrease the mean of 

nasal obstruction symptom scores 30 % in comparison to the group 

without outfracture, the ∆ will be 1.41. 
• σ = 2.04 

• ∆ = 1.41  

• Zα/2 = 1.96 for α of 0.05  (two-tailed) 

• Zβ = 0.84 for β of 0.2 (power of 80%)   

The number of sample in each group calculated from the above formula was 

33/group. With the assumption that there would be 10 % drop out rate, the adjusted 

sample size was 41/group. 

• Randomization and allocation concealment 

o Participants were randomly allocated by block of four randomization either to 
BRTR with LO or BRTR alone. The allocation was concealed in the opaque 

envelopes. The envelopes were opened just before the operation.  

• Blinding methods 

o All participants in both groups received the same technique of 

radiofrequency. In the group that was performed BRTR alone, the Freer 

elevator was also inserted and touched beneath the lateral aspect and 

above the medial aspect of the inferior turbinate to reduce the bias of the 

participants. The outcome assessor, who was not the surgeon, and the 

participants were blinded to the treatment allocation. 
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Preoperative and postoperative objective measurements 

Acoustic rhinometry was performed before and after decongestion with 2 puffs of 

0.05% oxymetazoline hydrochloride nasal spray for 15 minutes. Each measurement was 

repeated 3 times to ensure reproducibility. The tests were done in the morning from 9.00 to 

10.00 one day before the operation. The room temperature was maintained at 25 degrees 

Celsius. The participant rested up for 30 minutes before testing and was tested in a sitting 

position. All of the acoustic rhinometries were performed by the same outcome assessor. 

Intervention/Operative techniques 

All participants were performed as a day surgery under local anesthesia by one 

surgeon. Cotton pledgets soaked with 0.05% oxymetazoline hydrochloride and 4% 

lidocaine hydrochloride in the proportion of 1:1 were placed in the nasal cavity covering the 

entire inferior turbinate. After leaving cotton pledgets in place for 10 minutes, the inferior 

turbinate was infiltrated with 1 to 2 cc of 1% lidocaine with 1:100,000 epinephrine. 

• BRTR 

o Curis TM®
-Microsurgical Radiofrequency was used in this study. After 10 

minutes of local infiltration, the bipolar “Binner” electrode was inserted 

submucosally at three different sites of each inferior turbinate (upper part of 

the head of the inferior turbinate, lower part of the head of the inferior 

turbinate, and 15 mm behind the point between the first and second 

punctures). The setting for the treatment was RaVoR
TM
 mode of operation in 

the automatically stop function with the maximum power of 6 Watts. 

• LO of the inferior turbinate 
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o Freer elevator was inserted into the inferior meatus below and lateral to the 
lateral margin of the inferior turbinate, then force was applied in the medial 

direction until the insertion of the turbinate bone fractured. Having applied 

the force alternately on the medial and lateral aspects of the inferior turbinate 

at its insertion to a mobile and complete disconnection.
(1)
 Then the force was 

applied on the medial aspect of the inferior turbinate to the lateral direction 

until the inferior turbinate was pushed laterally as much as possible. 

• In the group that BRTR was performed alone, Freer elevator was also inserted 

beneath the lateral aspect and above the medial aspect of the inferior turbinate, but 

not to fracture it.  

• No nasal packing was required with exception in the cases with severe bleeding. 

Postoperative care and medications 

All participants received the same postoperative care and medications. 

• Normal saline nasal irrigation twice a day, starting the day after the operation for 2 

weeks. 

• Analgesics: One gram of acetaminophen was used by patients as needed for pain 

every 4 hours. 

• Antibiotics: amoxicillin 1 gram twice a day (clindamycin 300 mg three times a day in 

case of penicillin allergy) after meal for 7 days. 

• Antihistamines: loratadine 10 mg once a day in the morning for 8 weeks. 

• Intranasal corticosteroids: triamcinolone acetonide nasal spray 2 puffs once daily in 

the morning, starting 1 week postoperatively for 8 weeks. 

Co-intervention 

• Concomitant medications: Consistent postoperative medications were used in both 

groups. 
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• Factors contributing to variability for acoustic rhonometry such as room temperature, 

time of day, participants’ posture and activities before testing were controlled. 

Contamination 

• There was no contamination in this study.  

Outcome measurement 

• Primary outcomes  

o Nasal obstruction symptom on post-op week 8, measured by VAS (0-10). 

• Secondary outcomes 

o Total nasal volume on post-op week 8, measured by acoustic rhinometry 
(cm

3
). 

o Intraoperative pain, measured by VAS (0-10). 
o Postoperative pain on post-op day 1, measured by VAS (0-10) and the number 

of time of acetaminophen taken. 

o Postoperative bleeding within 1 day postoperatively, measured by none, mild, 
moderate, and severe (need nasal packing). 

The maximum effects of radiofrequency inferior turbinate reduction are achieved 

around 8 weeks after treatment.
(3,4)

 Then the postoperative week 8 data of nasal obstruction 

symptom, and total nasal volume were used to compare. 
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Summarized flow diagram of the study   

Figure 2: flow diagram of the study   

 

 

 

 

  

 

                                       

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 Chronic rhinitis with nasal obstruction resulting from inferior turbinate hypertrophy 

Inclusion criteria 

▪Chronic rhinitis participants with a history of nasal obstruction for at least 1 year 

▪All participants have inferior turbinate hypertrophy and are refractory to medical treatment 
(intranasal corticosteroids and oral antihistamines) for at least 3 months. 

▪All participants have equal nasal obstruction on both sides before intervention and feel 
better after decongestion with topical decongestants. 

Exclusion criteria 

▪Participants with previous turbinate surgery, significant septal deformity, septal 
perforation, nasal valve collapse, nasal polyps, chronic rhinosinusitis, rhinitis 
medicamentosa, benign or malignant tumors of the nasal cavity, and nasal radiotherapy. 

▪Pregnancy, smoking, oral steroid use, coagulation disorder, cardiac pacemaker 

▪Evidence of clinically significant uncontrolled systemic disease (e.g., tuberculosis, 
psychological disorders, diabetes mellitus, hypertension)  

▪Acute infection or inflammation of the nose within 2 weeks 

▪Acute infection or inflammation of the paranasal sinuses within 4 weeks 

Enrolled participants • Demographic data 
• Nasal obstruction symptom: VAS, 

0-10; pre and post decongestion 
• Acoustic rhinometry 

Post-op day 1 

Post-op week 8 ± 1 week 

• Postoperative pain: VAS, 0-10; 
number of times of acetaminophen 
taken 

• Postoperative bleeding: None, 
mild, moderate, severe 

• Nasal obstruction symptom: VAS, 
0-10 

• Acoustic rhinometry 
 

Allocation to 2 groups 

Radiofrequency with lateral outfracture 

VS 

Radiofrequency alone 

• Intraoperative pain: VAS, 0-10 
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Data management 

• Data collection 

o The case record form was developed to obtain the baseline variables, 
primary outcome variables, and secondary outcomes variables. 

• Data collectors 

o Two research assistants were trained about the content & design of the 
study and how to counsel the participants to follow the protocol. 

o The 1st research assistant assigned the subject’s number, prepared the 
subject’s folder, filled data in the baseline and screening sheet of the case 

record form, got the consecutively assigned concealed randomization 

envelop and brought it to the operating theater on the surgery day. 

o The 1st research assistant contacted operating room nurses for equipment 
preparation. 

o The 2nd research assistant (outcome assessor), who was blinded to the 
treatment allocation, interviewed the participants on the outcome variables 

and filled in the case record form. 

• Data analysis 

o Data were analyzed with SPSS version17 software for descriptive statistics, 
two sample t-test, Mann-Whitney U test and Chi-square for trend. 

o Intention-to-treat analysis was used. The worst data of the BRTR with LO 
group and the best data of the BRTR alone group were used in cases that 

were loss to follow up. 

o Two sample t-test was planned to use to analyze the continuous data. Mann-
Whitney U testwas used instead of two sample t-test If the distribution of the 

obtained data was not normal. Chi- square for trend was used to analyze the 

ordinal data.   
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o Demographic data analysis 
� Demographic data and baseline characteristics were described. 

o Primary outcome analysis 
� Nasal obstruction symptom score was described as “mean +/- 

standard deviation (SD)” and “median (interquartile range, IQR)”.  

Data on post-op week 8 was used for calculation and P value was 

presented. 

o Secondary outcome analysis   
� Total nasal volume was described as “mean +/- SD” and “median 

(IQR)”.  Data on post-op week 8 was used for calculation and P 

value was presented. 

� Intraoperative pain score was described as “mean +/- SD” and 

“median (IQR)”.  Data was used for calculation and P value was 

presented. 

� Postoperative pain score and number of times of acetaminophen 

taken within 1 day postoperatively were described as “mean +/- SD” 

and “median (IQR)”.  Data were used for calculation and P values 

were presented. 

� Postoperative bleeding outcome was described. Proportions of each 

category were used for calculation. Chi-square for trend was used 

for analysis and P value was presented. 

Ethical considerations 

• BRTR and LO have been performed as a routine procedure for the treatment of 

inferior turbinate hypertrophy. 



16 
 

• The participants were explained about the details of the interventions, potential 

adverse effects and treatment of the adverse effects before signing the consent 

forms. 

• The participants had the right to decide to withdraw from the study at any time 

without interfering with their medical care. 

• The participants would receive an appropriate standard care if there were any 

complications during the study. 

• The research proposal was approved by the Institutional Ethical Committee.  

Limitations 

• The participants might not be perfectly blinded because the LO procedure 

sometimes produced the cracked sound that might be noticed by the participants. 

• Some participants did not come for follow-ups due to long follow-up time. 

Expected benefits and application 

• The efficacy and adverse effects of LO of the inferior turbinate of this study may 

provide information to decide whether LO should be performed in the participants 

scheduled for BRTR. 

Obstacle 

• The numbers of participants were not enough in this study due to time constraint.  

Disclosure 

• No grant was supported for conducting this study. 



CHAPTER IV 

 

RESULTS 

 

Fifty participants who met the eligible criteria and signed informed consent were 

enrolled consecutively at Department of Otolaryngology, King Chulalongkorn Memorial 

Hospital, Bangkok, Thailand from July 2009 to October 2010. Participants were randomly 

allocated either to undergo BRTR with LO or BRTR alone. During all outcome measurements 

were measured, all participants did not have any acute allergic flare or acute upper 

respiratory tract infection which might affect the outcome. 
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THE CONSORT E-FLOWCHART 

Figure 3: Flow chart of the Consort E-Flowchart 

 
 
 
 
 
 
                                                                                                   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                        
 
 
 
 
 
 
 

 

 

 

 

 

Assessed for eligibility (n= 50) 

Enrollment 

Randomized 

Excluded    (n= 0) 

  Not meeting inclusion criteria  (n= 0) 

  Refused to participate  (n= 0) 

  Other reasons   (n= 0) 

Allocated to intervention (BRTR with LO) (n= 25) 

Received allocated intervention (n= 25) 

Did not receive allocated intervention (n= 0) 

Give reasons 

Allocated to intervention (BRTR alone) (n= 25) 

Received allocated intervention (n= 25) 

Did not receive allocated intervention (n= 0) 

Give reasons 

Allocation 

Lost to follow-up (between week 4 and week 8)

    (n= 1) 

Give reasons: moved to other place 

Discontinued intervention  (n= 0) 

Give reasons 

Lost to follow-up (between week 4 and week 8)

     (n= 3) 

Give reasons: moved to other place 

Discontinued intervention  (n= 0) 

Give reasons 

Follow-up 

Analysis 

Analyzed    (n= 25) 

Excluded from analysis   (n= 0) 

Give reasons 

Analyzed    (n= 25) 

Excluded from analysis   (n= 0) 

Give reasons 
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Characteristics of participants and baseline data 

Characteristics and baseline data of the participants were shown in Table 1. 

Table 1: Demographic data and baseline characteristics 

  
Group 

BRTR with LO BRTR alone 

Number of participants  25 25 

Age (year)                              Mean ± SD         

                                               Median (IQR) 

40.08 ± 11.70 

42 (30.50-49.50) 

39.44 ± 11.38 

39 (32-50) 

Sex Male (n)  5 (20%) 5 (20%) 

   Female (n)  20 (80%) 20 (80%) 

   Duration of symptom                

(month) 

 Mean ± SD 

 Median (IQR) 

          

                   

24.12 ± 23.99 

18 (12-36) 

19.32 ± 9.81 

24 (12.50-24)  

Skin prick test Negative  11 (44%) 13 (52%) 

   Positive  14 (56%) 12 (48%) 

   Nasal obstruction symptom scores (VAS 0-10) 7.13 ± 1.26 7.03 ± 1.55 

Total nasal volume: acoustic rhinometry (cm
3
) 8.00 ± 1.50 8.16 ± 1.42 

 
Analysis of the primary and secondary outcomes 

Data of the fifty participants were used for analysis. Between week 4 and week 8, 

four participants were loss to follow up, one participant was in BRTR with LO group and 

three participants were in BRTR alone group. The worst data of the BRTR with LO group 

and the best data of the BRTR alone group were used to analyze the data in these group. In 

the BRTR with LO group, the worst data on postoperative week 8 of nasal obstruction 

symptom score was 5.10, acoustic rhinometry was 6.43, and overall improvement was mild 

improvement. In the BRTR alone group, the best data on postoperative week 8 of nasal 
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obstruction symptom score was 0, acoustic rhinometry was 14.98, and overall improvement 

was substantial improvement. Results of the analysis were shown in Table 2. 

Table 2: Primary and secondary outcomes 

 Group p-value 

BRTR with LO 

(n=25) 

BRTR alone 

(n=25) 

Nasal obstruction symptom post-op week 8 
(VAS 0-10)  
         Mean ± SD 
         Median (IQR) 

 
 

1.60 ± 1.40 
1.40 (0.35-2.55) 

 
 

1.11 ± 1.36 
0.70 (0.05-1.70) 

 
 
 

0.100* 

Intra-op pain (VAS 0-10)          
         Mean ± SD 
         Median (IQR) 

 
2.92 ± 2.50 

2.30 (0.50-4.90) 

 
2.84 ± 3.23 

0.90 (0.15-6.25) 

 
 

0.600* 

Post-op pain day 1(VAS 0-10)          
         Mean ± SD 
         Median (IQR) 

 
1.75 ± 1.98 

0.60 (0.30-2.95) 

 
1.71 ± 2.10 

0.50 (0.15-2.95) 

 
 

0.669* 

Times of acetaminophen taken 
         Mean ± SD 
         Median (IQR) 

 
2.04 ± 1.99 
1 (1-3.50) 

 
1.72 ± 1.90 
1 (0-2) 

 
  

0.61* 

Total nasal volume: acoustic rhinometry post-
op week 8 (cm

3
) 

         Mean ± SD 
         Median (IQR) 

 
 

9.97 ± 1.84 
9.92 (8.57-11.12) 

 
 

10.11 ± 2.24   
9.24 (8.57-11.74) 

 
 

0.822** 

Postoperative bleeding 
         None                                 Count (%) 
         Mild                                   Count (%) 
         Moderate                          Count (%)  
         Severe                              Count (%) 

 
1 (4%) 
16 (64%) 
7 (28%) 
1 (4%) 

 
5 (20%) 
16 (64%) 
4 (16%) 
0 (0%) 

0.214*** 

Overall improvement 
            Worse                               Count (%) 
           Same                                Count (%) 
         Mild                                   Count (%) 
         Moderate                          Count (%)  
            Substantial                       Count (%) 

 
0 (0%) 
0 (0%) 
2 (8%) 
9 (36%) 
14 (56%) 

 
0 (0%) 
1 (4%) 
0 (0%) 
7 (28%) 
17 (68%) 

0.531*** 

*  Mann-Whitney U test 

** Two sample t-test 

*** Chi-square for trend 
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• Two sample t-test was used to compare the mean of the data of the acoustic rhinometry. 

Mann-Whitney U test was used to compare the medians of the visual analog scores of 

nasal obstruction symptom, intraoperative pain, postoperative pain day1, and times of 

acetaminophen taken because the distributions of the obtained data from these 

outcomes were not normal. Chi-square for trend was used to analyze the ordinal data of 

postoperative bleeding and overall improvement.  

• Results of the primary outcome (nasal obstruction symptom) and secondary outcomes 

(nasal volume, intraoperative pain, postoperative pain day 1, and postoperative 

bleeding did not show statistically significant difference between BRTR with LO and 

BRTR alone groups. 



CHAPTER V 

 

DISCUSSION AND CONCLUSION 

 

Discussion 

In this prospective randomized controlled study, the efficacy and adverse effects of 

BRTR with LO were compared to BRTR alone. Randomization and blinding methods could 

not guarantee equality of bias between the two groups. Baseline characteristics might not 

be equal in each group, such as age, duration of symptom, severity of nasal obstruction 

symptom from visual analog scores, degree of nasal volume from acoustic rhinometry, 

mucosal or bony hypertrophy of the inferior turbinate, results of skin prick test for inhalant 

allergens, and concomitant medication before the intervention. In the group that received 

BRTR alone, Freer elevator was also inserted and touched beneath the lateral aspect and 

above the medial aspect of the inferior turbinate to reduce the bias of the participants. In 

this study, the subjective nasal obstruction score was used as the primary outcome and the 

objective nasal volume measured by acoustic rhinometry was used as the secondary 

outcome to evaluate the nasal patency because the subjective measurement should be 

more important to the clinical result of the surgery than the objective measurement. 

Comparison between the participants may be better and more reliable than between among 

each side of the nose because many normal people have nasal cycle which can interfere to 

the outcome variables. The nasal obstruction symptom scores on postoperative week 8 

between each group, not the difference between preoperative and postoperative scores, 

were used for calculation to compare the real sensation of nasal obstruction symptom after 

the operation in each group.  

The standard deviations of the means obtained from the subjective measurement 

such as nasal obstruction symptom on postoperative week 8, intraoperative pain, 

postoperative pain and times of acetaminophen taken were very high whereas the objective 
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measurement of nasal obstruction measured from the acoustic rhinometry was not high. 

Then Mann-Whitney U test was used instead of two sample t-test to compare the obtained 

data of nasal obstruction symptom, intraoperative pain, postoperative pain and times of 

acetaminophen taken.  Passali, et al
(9)
 found that nasal obstruction scores as rated by 

participants on the visual analog scale frequently did not correlate with objective measures, 

as participants often overestimated the severity of their obstruction. 

The efficacy of the LO of the inferior turbinate is questionable. Even in the 

intraoperative period the inferior turbinate was adequately displaced laterally, the inferior 

turbinate could spring back to its previous position after a short period of time.
 (1)
 To date, 

there is no randomized controlled trial to compare the efficacy and adverse effects of BRTR 

with and without LO. However, some surgeons have performed LO of the inferior turbinate 

with radiofrequency inferior turbinate reduction surgery to maximize the nasal airway 

patency and found this technique to be both efficacious and safe. 
(10)
  

In this study, nasal obstruction symptom scores on postoperative week 8 of both 

BRTR with LO and BRTR alone groups were less than before the operation, 7.13 ± 1.26 to 

1.60 ± 1.40 and 7.03 ± 1.55 to 1.11 ± 1.36, respectively. Nasal volumes were increased 

from 8.00 ± 1.50 to 9.97 ± 1.84 and 8.16 ± 1.42 to 10.11 ± 2.24, respectively. No 

participants in both groups felt worse after the operation and most of them felt moderate to 

substantial improvement. Intraoperative pain, postoperative pain day 1 and postoperative 

bleeding in both groups were not much. However, one participant in BRTR with LO group 

had severe degree of postoperative bleeding which needed nasal packing. Comparison of 

the primary outcome (nasal obstruction symptom) and secondary outcomes (nasal volume, 

intraoperative pain, postoperative pain day 1, and postoperative bleeding showed no 

statistically significant difference between BRTR with LO and BRTR alone. From this study, 
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BRTR with LO could not decrease nasal obstruction more than BRTR alone. There were no 

adverse effects from LO. Although one participant in LO group had severe postoperative 

bleeding which needed nasal packing, but the number of sample was too small for definite 

conclusion. 

The number of participant in this study was less than the sample size determination 

due to time constraint. Other factors that may contribute to the outcomes which were not 

controlled in this study were the hardness of the inferior turbinate bone and thickness of the 

soft tissue of the inferior turbinate.  

In the intraoperative period after performing the LO, the surgeon certainly saw the 

space of the nasal cavities widened. However, the displaced inferior turbinate could spring 

back to its previous position after a period of time. The widened space of the nasal cavities 

would turn to previous space. If nasal packing was left until the inferior turbinate bone was 

healed, it might prevent the spring back of the inferior turbinate. The procedures that 

remove part of the bone of the inferior turbinate such as submucous turbinate bone 

resection and powered turbinoplasty are used in combination with LO may also prevent the 

spring back of the inferior turbinate.  

Conclusion 

No statistically significant differences of the efficacy and adverse effects were found 

between bipolar radiofrequency turbinate reduction with lateral outfracture and bipolar 

radiofrequency turbinate reduction alone in chronic rhinitis patients with inferior turbinate 

hypertrophy. Although no statistical significance in adverse effects, severe postoperative 

bleeding was observed in one participant who underwent bipolar radiofrequency turbinate 

reduction with lateral outfracture. However, the sample size in this study was not enough for 

definite conclusion.  
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แบบคาํชี	แจงอาสาสมคัรผูเ้ขา้รว่มโครงการ  

ชื�อโครงการ “การศกึษาประสทิธภิาพและผลข างเคยีงของการผ าตัดลดขนาดของเทอรบ์ ิ

เนตชิ'นลา่งโดยใชค้ลื-นความถี-วทิย ุเทยีบกับการใชค้ลื-นความถี-วทิยรุว่มกับการหักเทอรบ์ ิ
เนตชิ'นลา่ง” 

ชื�อหวัหนา้โครงการ: รองศาสตราจารยน์ายแพทยท์รงกลด เอี-ยมจตรุภัทร ภาควชิาโสต 
ศอ นาสกิวทิยา คณะแพทยศาสตร ์จุฬาลงกรณ์มหาวทิยาลัย 

ทาํไมจงึตอ้งทาํการศกึษา 

อาการคัดจมกูเป็นอาการที-พบบอ่ยในผูป่้วยโรคแพอ้าการทั 'งที-เกดิจากภมูแิพแ้ละที-
ไมไ่ดเ้กดิจากภมูแิพ ้การรักษาจะเริ-มตน้ดว้ยการใชย้า อยา่งไรก็ตามในผูป่้วยบางรายการใช ้
ยาไดผ้ลไมด่ ีหรอือาจมผีลขา้งเคยีงจากยาที-ใช ้ในผูป่้วยกลุม่นี'การผ่าตัดจะเป็นทางเลอืกที-
ไดผ้ลดแีละมผีลขา้งเคยีงนอ้ย 

การผ่าตัดที-ไดผ้ลดแีละมผีลขา้งเคยีงนอ้ยที-ยอมรับกันในปัจจุบนั ไดแ้กก่ารผ่าตัด
เพื-อลดขนาดของเทอรบ์เินตชิ'นลา่งโดยใชค้ลื-นความถี-วทิย ุนอกเหนือจากการผ่าตัดลด
ขนาดของเทอรบ์เินตชิ'นลา่ง แพทยบ์างทา่นยังไดผ้า่ตัดเสรมิ โดยใชก้ารหักเทอรบ์เินตชิ'น
ลา่งรว่มดว้ย เพื-อหวังวา่จะทําใหช้อ่งจมกูกวา้งขึ'น และมผีลทําใหอ้าการคัดจมกูลดลงมาก
ขึ'นไปอกี อยา่งไรกต็ามยังมขีอ้สงสยัวา่การหักเทอรบ์เินตชิ'นลา่งนี'จะชว่ยทําใหช้อ่งจมกู
กวา้งขึ'นและอาการคัดจมกูลดลงจรงิหรอืไม ่เนื-องจากเทอรบ์เินตชิ'นลา่งที-ถกูหักอาจจะดดี
ตัวกลับมาอยูใ่นตําแหน่งเดมิ 

ผูว้จัิยจงึตอ้งการศกึษาดวูา่ การหักเทอรบ์เินตชิ'นลา่งเสรมิการผ่าตัดเพื-อลดขนาด
ของ  เทอรบ์เินตชิ'นลา่งโดยใชค้ลื-นความถี-วทิยนุี' จะชว่ยทําใหช้อ่งจมกูกวา้งขึ'น และอาการ
คัดจมกูลดลงจรงิหรอืไม ่รวมถงึศกึษาถงึผลขา้งของการผ่าตัดนี'ดว้ย 

ข ั	นตอนการปฏบิตัติวัหากเขา้รว่มโครงการ 

1. ทา่นจะไดรั้บการผ่าตัดลดขนาดของเทอรบ์เินตชิ'นลา่งโดยใชค้ลื-นความถี-วทิย ุหรอื
ผ่าตัดลดขนาดของเทอรบ์เินตชิ'นลา่งโดยใชค้ลื-นความถี-วทิย ุรว่มกับการหักเทอรบ์ ิ
เนตชิ'นลา่ง โดยวธิสีุม่ 

2. การผ่าตัดทั 'งสองแบบเป็นการผ่าตัดโดยใชย้าชาเฉพาะที- และไมต่อ้งนอนพักใน
โรงพยาบาลเหมอืนกัน ผูว้จัิยขอเรยีนใหท้า่นทราบวา่การผ่าตัดทั 'งสองแบบดังกลา่ว
เป็นการผ่าตัดมาตรฐานที-แพทยใ์ชใ้นการรักษาผูป่้วยในเวชปฏบิัตปิระจํา  

3. กอ่นและหลังผ่าตัด ผูว้จัิยจะไดเ้ก็บขอ้มลูจากการสอบถามอาการ การตรวจในโพรง
จมกู การตรวจดว้ยเครื-องวัดความตา้นทานของโพรงจมกู และการตรวจดว้ยเครื-องวัด
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ปรมิาตรของโพรงจมกู โดยการตรวจดังกลา่วเป็นการตรวจมาตรฐานที-ปฎบิัต ิ
โดยทั-วไป และการนัดหมายมาตรวจเป็นการนัดหมายตามระยะเวลาตามปกตทิั-วไป 

4. หลังทําผ่าตดัทั 'งสองแบบ อาสาสมัครผูเ้ขา้รว่มการวจัิยจะไดรั้บยาและการดแูลที-
เป็นมาตรฐาน และเหมอืนกัน 

5. ทา่นจะตอ้งเสยีคา่ใชจ้่ายในการตรวจรักษาและผ่าตัดตามปกต ิและไมม่คีา่ตอบแทน
หรอืชดเชยใดๆ เนื-องจากจะเป็นการตรวจรักษาและนัดตามปกต ิมไิดม้กีารนัด
เพิ-มเตมิใดๆ 

6. ในระหวา่งการรักษา ถา้ทา่นมหีรอืสงสยัวา่มอีาการของความผดิปกตใิดๆ ของการ
ผ่าตัด ทา่นสามารถตดิตอ่กบัผูว้จัิยไดต้ลอดเวลา 

 

ภาวะเสี�ยงและความไมส่บายที�อาจเกดิขึ	น 

 การเขา้รว่มการวจัิยในครั'งนี'จะไมทํ่าใหเ้กดิความเสี-ยงหรอืความเจ็บปวดใดๆ มากไป
กวา่การไดรั้บการรักษาตามปกต ิ  

การรกัษาความลบั 

ขอ้มลูทกุอยา่งของทา่นที-ใหใ้นระหวา่งการทําวจัิยจะถกูเก็บเป็นความลบั การ
นําเสนอผลงานการวจัิยจะนําเสนอในภาพรวม โดยไมม่กีารระบชุื-อเฉพาะตัวแตอ่ยา่งใด 

สทิธใินการปฏเิสธการเขา้รว่มและการถอนตวั 

 ทา่นสามารถตัดสนิใจวา่จะเขา้รว่มการวจัิยหรอืไม ่และสามารถถอนตัวออกจากการ
วจัิยไดท้กุเมื-อ และทกุเหตผุล ไมว่า่ดว้ยเหตผุลใดกต็ามที-ทา่นไมส่ามารถเขา้รว่มการวจัิยนี'
ได ้ทา่นจะยังคงไดรั้บการดแูลรักษาตามมาตรฐานปกตทิี-พงึไดรั้บ 

บุคคลที�สามารถตดิตอ่หากมขีอ้สงสยัเกี�ยวกบัสทิธอิาสาสมคัร 

ถา้ทา่นมขีอ้สงสยั ทา่นสามารถสอบถามไดท้ี- รองศาสตราจารยน์ายแพทยท์รงกลด     
เอี-ยมจตรุภัทร ภาควชิาโสต ศอ นาสกิวทิยา คณะแพทยศาสตร ์จุฬาลงกรณ์มหาวทิยาลัย 
หรอืทางโทรศพัทห์มายเลข 02-2564103, 02-2527787, 081-682-4294 

 โครงการนี'จะไดรั้บการตรวจสอบและอนุมัตโิดยคณะกรรมการจรยิธรรมการทําวจัิยใน
มนุษย ์ คณะกรรมการไดทํ้าการตรวจสอบจนแน่ใจวา่ผูเ้ขา้รว่มโครงการนี'จะไมไ่ดรั้บ
อันตรายใดๆมากกวา่ส ิ-งที-ทา่นจะไดรั้บจากการตรวจรักษาตามมาตรฐานปกตทิี-ควรไดรั้บ 

 หากทา่นตอ้งการรอ้งเรยีนเกี-ยวกับการที-ผูว้จัิยไมป่ฏบิัตติามที-ระบใุนเอกสาร ทา่น
สามารถตดิตอ่สํานักงานคณะกรรมการพจิารณาจรยิธรรมการวจัิย คณะแพทยศาสตร ์
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จุฬาลงกรณ์มหาวทิยาลัย ตกึอานันทมหดิล ชั 'น 3 โรงพยาบาลจุฬาลงกรณ์ ถนนพระราม 4 
ปทมุวัน กรงุเทพฯ 10330 หมายเลขโทรศพัท ์0-2256-4455 ตอ่ 14,15  

 ขอขอบคณุในการรว่มมอืของทา่นมา ณ ที-นี' 
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หนงัสอืแสดงความยนิยอมในการเขา้รว่มโครงการวจิยั 

ขา้พเจา้ (นาย/นาง/นางสาว)……………………………………………………………………..อายุ
.......ปี อยู่บา้นเลขที-………….หมู่ที-…….ตําบล………………….อําเภอ……….….…..…
จังหวดั………….………………..ไดร้ับฟังคําอธบิาย
จาก…………………………………………………………….………...(ชื-อผูใ้หข้อ้มูล)      เกี-ยวกบัการเป็น
อาสาสมัครในโครงการวจิยั “การศกึษาประสทิธภิาพและผลข างเคยีงของการผ าตดัลดขนาดของ
เทอรบ์เินตชิ'นลา่งโดยใชค้ลื-นความถี-วทิยุ เทยีบกบัการใชค้ลื-นความถี-วทิยุร่วมกบัการหักเทอรบ์เินต
ชิ'นลา่ง” โดยไดท้ราบถงึวตัถุประสงคแ์ละระยะเวลาที-ทําการศกึษา ขั 'นตอนและวธิกีารปฏบิัตติวัที-
ขา้พเจา้ตอ้งปฏบิัต ิผลขา้งเคยีงหรอือนัตรายที-อาจเกดิขึ'นจากการเขา้ร่วมโครงการ และขา้พเจา้
สามารถถอนตวัจากการศกึษานี'เมื-อใดก็ไดถ้า้ขา้พเจา้ปรารถนา โดยไม่เสยีสทิธิTใดๆในการรับการ
รักษาพยาบาลที-จะเกดิขึ'นตามมาในโอกาสตอ่ไปทั 'งในปัจจุบันและอนาคต ณ สถานพยาบาลแห่งนี'
หรอืสถานพยาบาลอื-น และหากเกดิมอีาการขา้งเคยีงขึ'น ขา้พเจา้จะรายงานใหแ้พทยห์รอืเจา้หนา้ที-
ที-กําลงัปฏบิัตงิานอยู่ในขณะนั'นทราบทันท ี 

ขา้พเจา้ไดอ้า่นและเขา้ใจคําอธบิายขา้งตน้แลว้ จงึไดล้งนามยนิยอมเพื-อเขา้ร่วมการวจิัย
ดว้ยความเต็มใจ 

  ลายมอืชื-อผูเ้ขา้ร่วมวจิัย       …..…………………………………………… 

               (                          ) 

 ลายมอืชื-อผูว้จิัย                …………………….……………………..….. 

               (                       ) 

ลายมอืชื-อพยาน               …..….……………..…………………………                                                   

             (                                                   )  

                   วนัที-……..เดอืน…………………...พ.ศ…………… 

หมายเหต ุ (1) พยานตอ้งไม่ใชแ่พทยห์รอืผูว้จิัย 

               (2) ผูใ้หข้อ้มูล ตอ้งไม่เป็นแพทยผ์ูว้จิัยเพื-อป้องกนัการเขา้ร่วมโครงการดว้ยความเกรงใจ 

               (3) ในกรณีที-อาสาสมัครไม่สามารถอา่นหนังสอื/ลงลายมอืชื-อได ้ใหใ้ชก้ารประทับ
ลายมอืแทน 

 

 

 

 

     ขา้พเจา้ไมส่ามารถอา่นหนังสอืได ้ แตผู่ว้จิัยไดอ้า่นขอ้ความในแบบยนิยอมนี'ใหแ้ก่
ขา้พเจา้ฟังจนเขา้ใจด ี ขา้พเจา้จงึประทับตราลายนิ'วมอืขวาของขา้พเจา้ในแบบยนิยอมนี'ดว้ยความ
เต็มใจ 

           ลายมอืชื-อผูอ้ธบิาย        …………..…………..……………..………. 

                                (……………………………….…..…………..) 

           พยาน                         ………………………………………………..  

                      (……..………………..………………………..) 
ประทับลายนิ'วมอืขวา
ของผูเ้ขา้ร่วมวจัิย        
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