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Abstarct: 
Introduction: The Nasal airflow resistance had 3 components: nasal vestibules, valves and turbinates. Nasal valves composed of 

a part of nasal septum. The turbinates, especially inferior turbinate, covered by mucous surface with an expansive capacity can 

increase or reduce the volume, this comprise of the nasal resistance. Therefore, nasal septum and inferior turbinate hypertrophy 

affect the nasal patency and increase nasal resistance of patients with nasal congestion. 

Objective: The present study was carried out to study rhinomanometrically the nasal air flow in cases of deviated nasal septum 

belong with inferior turbinate hypertrophy and to compare rhinomanometric improvement following surgery of nasal septoplasty 

and coblation inferior turbinate reduction.  

Methods: Descriptive cross-sectional study from January 2017 to September 2017 at ENT Hospital of HCM City. The study 

included 42 patients who were performed nasal septoplasty and coblation inferior turbinate reduction. The patientswere 

interviewed and noted down for SNOT-22 questionnaire. Preoperative and postoperative assessment of nasal air flow were also 

performed by rhinomanometry.  

Results: 42 patients including 31males and 11 females, mean age was 33,56±11,59. 

Preoperative assessment: TheSNOT-22meanscorewas 6,38± 3,10. Nasal air flow value was 461,17± 

110,84cm3/s. Nasal air flow resistance value was 0,35± 0,07Pa/cm3/s. 

Post-operative assessment: The SNOT-22 mean score was 1,78±1,66 Nasal air flow value was 977,26± 

155,84cm3/s. Nasal air flow resistance value 0,16± 0,03Pa/cm3/s. 

Nasal air flow and nasal resistance improve 2,12 and 2,18 times, respectively. 

Conclusion: Rhinomanometry is a objective, reliable and useful method to evaluate preoperative and post-operative nasal 

obstruction condition of patients. It should be used as a routine assessment in patients who are selected for operation. 
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INTRODUCTION: 

The Nasal septum may has the deviation of bone: 

cartilage or both. Because of the unbalanced 

development of nasal septal cartilages and bones, the 

palatine crest and nasal septum did not merged 

together [1, 2]. Trauma can be happened when 

children were born. The nose which is the most 

prominent structure of the face is easily deformed. 

Other causes are falling, accidents. Inferior turbinate 

hypertrophy: Bone and mucous membrane 

hypertrophy   [3]. Local cause: Contacting polluted 

air, chemicals, wet cold weather and nasal septum 

deviation. Systemic cause: Allergy, Endocrine 

disruption [4, 5]. The Nasal airflow resistance had 3 

components: nasal vestibules, valves and turbinates. 

Nasal valves composed of a part of nasal septum. The 

turbinates, especially inferior turbinate, covered by 

mucous surface with an expansive capacity can 

increase or reduce the volume , this comprise of the 

nasal resistance.Therefore, nasal septum and inferior 

turbinate hypertrophy affect the nasal patency and 

increase nasal resistance of patients with nasal 

congestion  [6, 7]. 

Rhinomanometry may be performed by active or 

passive techniques. In active Rhinomanometry, the 

air flow and pressure are measured during 

spontaneous breathing. In passive Rhinomanometry, 

a fixed amount of air is blown through one or both 

nostrils via an external nozzle, while the subject is 

holding his/her breath and the amount of pressure 

needed is measured. Passive Rhinomanometry is 

rarely used because it caused the hypertrophy of 

nasal mucous membrane [8, 9]. Active 

Rhinomanometry may be performed with anterior or 

posterior approaches depending on the position of the 

sensor.  

 

PURPOSE:  

The purpose of our study is to assessing subjectively 

and objectively (rhinomanometry) the outcome of 

nasal septoplasty with inferior turbinate reduction. 

The results of this study will help in assessing the 

improvement of patients and provide information on 

further studies. 

 

AIMS AND OBJECTIVES: 

To evaluate rhinomanometry improvement following 

surgery nasal septoplasty and coblation inferior 

turbinate reduction.  

To study whether rhinomanometry is useful in 

better case selection in the decision concerning 

operation. 

 

STUDY DESIGN:  

It was descriptive cross-sectional study. The study 

was carried out to study the nasal airflow by 

rhinomanometrically in cases of deviated nasal septum 

and Inferior turbinate hypertrophy to compare 

rhinomanometric improvement following surgery. 

This study was carried out in ENT Hospital of HCM 

City from January 2017 to September 2017. The study 

included all patients who were performed nasal 

septoplasty and coblation inferior turbinate reduction. 

The patientswere interviewed and noted down for 

SNOT-22 questionnaire. Preoperative and 

postoperative assessment of nasal air flow were also 

performedby rhinomanometry. Research population: 

≥ 16 years old patients with diagnosis of  nasal septal 

deviation and inferior turbinate hypertrophy were 

surgically treated at ENT Hospital HCMC from 

January 2017 to July 2017.  

Sample size: n = 1.962 ×
0.87×(1−0.87)

0.12
 ≈ 43   

Based on the ratio of patients who improved nasal 

congestion after nasal septoplasty and turbinal 

reduction in the study of  Buckland J.R et al in 

Sampling method.  

Selection criteria  

Age ≥ 16. Complaint of persistent nasal obstruction  

which is not responding to medical treatment.  

Nasal septal deviation and inferior turbinate 

hypertrophy  

No other lesion which can cause nasal obstruction.  

Had nasal septalplasty and coblation turbinate 

reduction 

Exclusion criteria  

Comorbid local lesions: acute and chronic 

rhinosinusitis, nasal polyposis, nasal tumors, nasal 

valve diseases. 

Data collection and analysis  

Sources: Patient records, Patient information form 

Data analysis: using software SPSS 23 

Results are displayed as mean ± standard deviation 

(quantiative variables), or frequency and percent 

(quality variables)  

Research progress  

Taking history  

Assessing symptoms before and 1-month after 

surgery with questionaire  SNOT-22 . 

Evaluation with rigid nasal endoscopy 

Evaluating types of nasal deviation and inferior 

turbinate hypertrophy. 

Rhinomanometry before and 1-montn after 

surgery, with 2 times before and after applying local 

decongestant Naphazoline 0.05% in 5 minutes.  

+Step by step of measuring 

Explaining the measurement and instructing the 

patient to sit comfortably in a straight-backed office 

chair because the patient’s cooperation will affect the 

success of this measurement .In sitting position, one 

of patient’s nostril is sealed with nasal Olive 

connecting with the pressure tube, the other nostril 
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sealed off with a tube connecting to the machine. Try 

not to press the nose which may causes nose 

deformity. This can be prevented by choosing Olive 

sizes fitting well with patients’ noses. 

 

RESULTS – DISCUSSION: 

 
 Preoperative assessment 

42 patients including 31males and 11 females, mean age was 33,56±11,59. 

 

Time of nasal congestion 
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SNOT-22 score 

 
Mean score: 6,38  

Range of scores : 2 – 15 

Frequency of symptoms 

 
The 3 most common symptoms 

Study 

Symptoms 

Nasal obstruction Headache/ Facial pain Nasal discharge 

J.R. Buckland (2003) 72,5% 7,5% 20% 

K.K. Pannu (2009) 80% 12,5% 32,5% 

N.N Ha (2017) 88,10% 30,95% 35,71% 

Our study 95,24% 53,38% 26,19% 
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Types of nasal septum deviation   

Side 

Types of nasal septum deviation 

C shape S shape Spur Crest Total (n=42) 

Right 
7 

28% 

1 

50% 

2 

100% 

6 

46,2% 

16 

38,1% 

Left 
18 

72% 

1 

50% 

0 

0% 

7 

53,8% 

26 

61,9% 

 

Postoperative assessment 

SNOT-22 scores  

 
Mean score : 1,78  

Range of score: 0 – 6  

27 patients (64,29%) has SNOT-22 score decreased postoperatively.  

11 patients (26,19%) has postoperative SNOT-22 score 0.  

1 patient (2,38%) has SNOT-22 score unchanged postoperatively.  

patient increases SNOT-22 score postoperatively.  

 

Compere SNOT-22 scores  

Study n Preoperative Postoperative 

J.R. Buckland (2003) 40 3,9 1,2 

K.K. Pannu (2009) 60 3,42 1,3 

H.S. Statish (2013) 70 3,3 1,1 

Our study 42 3,25 1,25 

 

 
Pre-operative nasal endoscopy 
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Post-operative nasal endoscopy 

Characteristics of rhinomanometry 

 

Preoperative Postoperative P % Improve 

FL.150L 221,93 ± 40,62 482,71 ± 76,67 <0,001 54% 

FL.150R 240,12 ± 43,30 494,55 ± 82,45 <0,001 51,47% 

Total FL.150 461,17 ± 110,84 977,26 ± 155,84 <0,05 52,81% 

RES.150L 0,70 ± 0,14 0,32 ± 0,06 <0,001 54,26% 

RES.150F 0,69 ± 0,15 0,31 ± 0,06 <0,001 55,07% 

Total RES.150 0,35 ± 0,07 0,16 ± 0,03 <0,001 54,29% 

 

CONCLUSION: 

Nasal air flow and nasal resistance improve 2, 12 and 

2, 18 times, respectively. Rhinomanometry is an 

objective, reliable and useful method to evaluate 

preoperative and post-operative nasal obstruction 

condition of patients. It should be used as a routine 

assessment in patients who are selected for operation. 

42 patients including 31males and 11 females, mean 

age was 33, 56±11, 59. Preoperative assessment: 

TheSNOT-22meanscorewas 6,38± 3,10.Nasal air 

flow value was 461,17± 110,84cm3/s. Nasal air flow 

resistance value was 0,35± 0,07Pa/cm3/s. Post-

operative assessment: The SNOT-22 mean score was 

1,78±1,66 Nasal air flow value was 977,26± 

155,84cm3/s. Nasal air flow resistance value 0,16± 

0,03Pa/cm3/s.  

 

PREOPERATIVE: 

SNOT-22: 6, 38 ± 3,10.  

Nasal airflow: 461,17 ± 110,84 cm3/second 

Nasal air resistance: 0, 35 ± 0, 07 Pa/cm3/second 

Postoperative: 

SNOT-22: 1, 78 ± 1, 66  

Nasal airflow: 977, 26 ± 155, 84 cm3/second 

Nasal air resistance: 0, 16 ± 0,03Pa/cm3/second  

Nasal airflow increases 2, 12 times 

Nasal air resistance decreases 2, 18 times.  

Total result:  Nasal patency of patients nearly return 

normal. 

Usual methods of nasal examination, 

Rhinomanometry in association with clinical 

evaluation, is an important tool in proper selection 

of patients for surgery and evaluate the post-

operative result.  
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