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ABSTRACT 

Background and Objectives:  

NOSE score is a reliable self-reporting disease-specific questionnaire for subjective 

assessment of nasal obstruction. Nasal obstruction is a common symptom and it can 

be due to various factors. Among the various reasons for nasal obstruction, deviated 

nasal septum is a common reason. Often, DNS is associated with hypertrophy of the 

inferior turbinate. Septoplasty is the surgical procedure for correction of DNS and it is 

often conducted along with bilateral inferior turbinoplasty. The extent of nasal 

obstruction as experienced by the patient often does not correlate with the clinical 

findings. The objective of this study is to assess the effectiveness of NOSE score as a 

tool to measure the improvements in subjective symptoms of pre and post septoplasty 

with bilateral inferior turbinoplasty. 

Materials and Methods: 

The study was conducted on 60 patients of age 18-60 years, who have nasal 

obstruction for more than 3 months. Diagnosis was based on history, clinical 

examination, DNE and CT PNS.  Proforma was prepared for all the cases. The 

surgical procedure done was standard septoplasty with bilateral inferior turbinoplasty 

under general anaesthesia.  NOSE score assessment was done before surgery, 1 week 

after surgery, 3 weeks after surgery and 12 weeks after surgery. 

Results: 

NOSE score analysis showed significant reduction in the NOSE score after 1 week of 

surgery, and was highly statistically significant when compared to NOSE score before 

surgery.  Average NOSE scores before surgery, 1 week after surgery, 3 weeks after 

surgery and 12 weeks after surgery were 56.08, 17.58, 6.58 and 0.33 respectively.  

Conclusion: 

NOSE score is a promising assessment tool for subjective assessment of surgical 

outcome and quality of life after septoplasty with bilateral inferior turbinoplasty. The 

NOSE score tool was brief and easy to understand. Also, it was easy to adapt the tool 

for Kannada language. After 12 weeks of surgery, most of the patients had a NOSE 

score of 0 and it shows complete cure from symptoms of nasal obstruction. 

KEYWORDS: septoplasty, turbinoplasty, Kannada, nasal obstruction 
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INTRODUCTION 

Nose is the prominent structure between the eyes that contains the olfactory 

organ and serves as the entrance to the respiratory tract. It has many functions like 

providing airway for respiration, conditioning the air by filtering, moistening and 

warming it. Nose cleans itself of foreign debris extracted from inhalations. It also 

serves as the sense of smell. The external openings of the nose are known as nostrils 

or nares.  

The nasal septum separates the right and left airway of the nasal cavity, dividing 

the nose into two nostrils. Nasal septum is a thin wall of bone and cartilage. When the 

nasal septum displaces to one side of the nose or when the septum becomes crooked, it 

is known as deviated nasal septum (DNS). When DNS occurs, it can reduce the air 

flow and thus can create difficulty in breathing. This condition of DNS can cause 

headaches, sleep apnea (SA), snoring, bad breathe and make the person prone to 

chronic sinus infections and chronic post nasal drip.  

Turbinates are structures present in the nasal passage and they do the functions 

of keeping the air passing through it warm and moist. Usually there are three 

turbinates and the turbinates are also called as nasal concha. Sometimes a fourth 

turbinate called the supreme turbinate is also seen situated higher than the superior 

turbinate. Turbinates also do the role of filtering the air passing through the nasal 

passage. Among the turbinates of nasal cavity, inferior turbinates are considered as the 

most important based on their function. Inferior turbinates are made of the spongy and 

curly bones. They contain mucous membranes or epithelia which cover them and 

these epithelia act as an initial level of immunity to support the lymphatic system for 

immunity.  
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The inferior turbinate can be inflamed due to conditions like allergy, sinus 

infection and fluctuations in environmental temperatures. This overgrowth of inferior 

turbinate occupies extra space in the contralateral nasal cavity. The inflammation of 

inferior turbinate for a longer period is called as turbinate hypertrophy. This reduces 

the air flowing through the nasal passage and can cause breathing difficulty.  

Nasal obstruction affects 9 to 15% of the general population and it is one of the 

most common symptoms encountered by otorhinolaryngolists in their daily clinical 

practice.
1
 There are several causes for nasal obstruction. Deviated nasal septum (DNS) 

and its associated causes are one of the most common causes for nasal obstruction 

among the population. DNS is commonly seen as a deviation towards one side and 

often results in hypertrophy of the inferior turbinate (HIT) towards the other side of 

the nasal cavity. For example, if the nasal septum deviates to the left, the inferior 

turbinate on the right nasal cavity get hypertrophied. This can also result in a situation 

where both the nasal passages get blocked. One side will be blocked due to the 

deviation in nasal septum and other nasal passage gets blocked due to the HIT. 

An international study was conducted by Mladina et al to understand the nature 

of DNS among patients.
2
 They classified DNS into 7 types and the study showed that 

almost 90% of the subject had one of the 7 types of DNS. Most of the subjects that 

was part of the study did not report any symptoms associated with DNS. For 

symptomatic patients, the surgical treatment used globally was surgical correction of 

DNS and is referred to as septoplasty. Most of the patients reported complete cure 

from the symptoms whereas few reported total failure. Hence, satisfaction of the 

patients in terms of symptoms need to considered as a measure of success of the 

surgical procedure.  
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Figure 1. DNS and hypertrophy of inferior turbinate 

 

HIT is the next major cause of nasal obstruction. The surgical process of 

correction of HIT is referred to as turbinoplasty. DNS can often result in HIT and 

hence, many otorhinolaryngologists do septoplasty with or without turbinoplasty and 

it depends on the clinical findings during the initial assessment of the patient.  

In many cases, it is found that assessment of nasal obstruction before and after 

septoplasty was not correlating with the presence and absence of symptoms as 

reported by the patients. Nasal obstruction is assessed objectively using 

Rhinomanometry and acoustic rhinometry. This highlights the need of techniques to 

subjectively assess the symptoms of nasal obstruction since the perception of nasal 

airflow by the patient is to be considered as a measure of success of the treatment or 

surgical procedure. Nasal Obstruction Symptom Evaluation (NOSE) score is a self-

reporting questionnaire for subjective assessment of nasal obstruction.  
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OBJECTIVES 

 

 

 To assess the effectiveness of NOSE score as a tool to measure the 

improvements in subjective symptoms of pre and post septoplasty with 

bilateral inferior turbinoplasty. 
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REVIEW OF LITERATURE 

RELATED WORKS 

In a study conducted by Corredor Rojas et al., the effectiveness of septoplasty 

with turbinoplasty was assessed for patients with symptoms of nasal obstruction.  

The assessment was done for the midterm period. The tools used for subjective 

assessment were NOSE score, VAS score and Glasgow Benefit Inventory (GBI). 

The correlation between NOSE score and VAS score was directly proportional and 

that between NOSE score and GBI was inversely proportional. Subjective 

assessment shows that there is improvement in symptoms of nasal obstruction after 

surgery.
3
 

Velasco et al., conducted a study to analyse the subjective improvement of 

nasal symptoms in patients undergoing septoplasty with or without turbinectomy. 

The study was conducted on 72 patients by making them answer a questionnaire 

preoperatively and on the 60
th

 day after surgery. Septoplasty was done with bilateral 

partial inferior turbinectomy in 83.3% of patients. Post-surgery, all symptoms 

showed improvement and nasal obstruction improved significantly in 94.4% patients 

by the 60
th

 postoperative day.
4
 

Lipan and Most did a study on 345 patients. The patients with and without 

nasal obstruction was best differentiated by a NOSE score of 30 on the survey. 

Depending upon the NOSE score, patients were categorized into mild, moderate, 

severe and extreme. Mild obstruction when NOSE score was in range of 5-25. 

Similarly moderate (range, 30-50), severe (range, 55-75), or extreme (range, 80-100) 

nasal obstruction were defined, depending on responses on the NOSE survey. They 
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study concluded that the NOSE scale is an important tool for assessing symptoms in 

patients with nasal obstruction.
5
 

Camacho et al., did a study to classify size of the inferior turbinate into 4 

grades based on degree of nasal obstruction caused by hypertrophy in terms of 

blockage to the airway space. Grade 1 is 0 % to 25% blockage of the total airway 

space and Grade 4 is 75% to 100% blockage of the total airway space.
6
  

Dinesh Kumar and Rajashekar conducted a study to compare the symptomatic 

improvement of nasal symptoms following septoplasty with partial inferior 

turbinectomy versus septoplasty alone. Postoperative evaluation of symptoms was 

done using NOSE score at 1
st
, 3

rd
 and 6

th
 months. It was observed that after 

statistical analysis of the data, when both groups were compared, group who 

underwent septoplasty with partial inferior turbinectomy had highly significant 

results for subjective assessment by NOSE score.
7
  

Sherif et al., conducted a study on 30 cases of nasal obstruction significantly 

due to septal deviations. The patients were randomly divided into two groups, group 

A patients underwent endoscopic septoplasty and group B underwent traditional 

septoplasty. Endoscope technique is found to be a better candidate since it helps in 

accurate identification of the pathology due to better illumination, improved 

accessibility to remote areas and magnification. The NOSE score analysis shows 

that there is significant improvements in NOSE score before and after septoplasty.
8
  

Spiekermann et al., did a study to validate the German version of the NOSE 

score (D-NOSE). They translated the NOSE score into German language. Patients 

undergoing functional septorhinoplasty were asked to complete the D-NOSE 

preoperatively, one, three and twelve months after surgery. Validity, reliability and 
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responsiveness of the D-NOSE were determined. The results showed a good inter-

item, item-total correlation, good internal consistency and satisfactory test-retest 

reliability.
9
 

Gerecci et al., conducted a study to determine the time interval at which Nasal 

Obstruction Symptom Evaluation (NOSE) scores stabilize after functional 

septorhinoplasty. Study results show that for the total cohort, mean NOSE scores 

significantly improved between preoperative and early postoperative evaluations but 

did not significantly change between early and middle or middle and late time 

intervals.
10

 

In a study done by Jun et al., in St. Mary‘s hospital, South Korea, they did 

computed tomography of sinuses of 20 patients. They measured the volume of the 

inferior turbinate from the three-dimensional reconstruction. Analysing the CT 

images, they concluded that, the inferior turbinate on the concave side had a 

significantly greater volume. Hence septoplasty and concomitant inferior turbinate 

surgery are necessary to manipulate conchal bone and soft tissues for treatment of 

those patients with unilateral nasal septal deviation and compensatory hypertrophy of 

the contralateral inferior turbinate.
11

 

Gilead Berger et al., conducted a study to know the histopathology of inferior 

turbinate with compensatory hypertrophy in patients with deviated nasal septum, it 

was found that, the inferior turbinate bone underwent a two fold increase in thickness. 

This increase in thickness was used as a parameter to support the decision to excise 

inferior turbinate bone at the time of septoplasty. This was done because of relative 

minor role of mucosal hypertrophy and significant bony expansion.
12
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The study by Stewart et al., used NOSE score for subjective evaluation and they 

concluded that in patients with septal deformity, nasal septoplasty results in significant 

improvement in disease specific quality of life, high patient‘s satisfaction, and 

decreased medication use.
13

 

DEVELOPMENTAL ANATOMY 
14

 

The nose develops during the fourth week of gestation, from a number of 

mesenchymal processes around the primitive mouth. 

The nasal septum develops in the root of the oral cavity, from the posterior 

midline growth of the frontonasal process and extends posteriorly to the opening of 

Rathke‘s pouch. The primary or primitive palate begins to form anteriorly with fusion 

of the frontonasal and maxillary processes. The palatal process is derived from lateral 

maxillary mesoderm and as the nasal cavities enlarge, grow medially towards each 

other and the nasal septum. 

 

Figure 2. Section through the developing palate of a human foetus (20mm). Septal 

cartilage and developing inferior turbinate is seen. 



9 
 

Initially, the palatal processes are lateral to the tongue and are vertically 

oriented. The palatal processes migrate medially towards the midline and fuse due to 

growth of jaw and oral cavities. The fusion begins along the posterior margin of the 

primitive palate and it progresses from anterior to posterior part, to form the secondary 

palate. Partial notching of the posterior hard palate represents an incomplete fusion of 

secondary palate and this may indicate a submucus cleft. The incisive foramen is 

formed due to a midline dehiscence in the fusion of the primary and secondary palate. 

 

Figure 3. Section through the developing palate of a 48mm human foetus. Septal 

cartilage and developing inferior turbinate is seen. 

NASAL CARTILAGES 

The nasal cartilages form the skeletal framework of the external nose and consist 

of hyaline cartilage that attach to the bones of the anterior nasal aperture. These 
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cartilages include the upper and lower lateral cartilages, septum and sesamoid 

complex. 

 

Figure 4. Midline sagittal CT scan with green line indicating the relative 

positions of the external (e) and internal (i) nasal valves. 

 

 

Figure 5. Endoscopic view of the left external nasal valve including (1) septum 

(2) alar rim (comprised of lower lateral crus, sesamoid complex and fibrofatty tissue) 

and (3) nasal sill. 

 

The lower lateral cartilage is divided into intermediate, medial, and lateral crus, 

that form the natural arch of the nasal ala. The upper lateral cartilages are trapezoid 

shaped cartilages. The upper lateral cartilages are attached to the dorsal septum in the 
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midline, lower lateral cartilages caudally via the scroll area and nasal bones cranially 

at the rhinion. The relationship and architecture of these cartilages form the internal 

and external nasal valves which are critical to nasal airflow. 

 

Figure 6. Endoscopic view of the left internal nasal valve including (1) septum (2) 

caudal edge of upper lateral cartilage and (3) head of inferior turbinate. 

The external nasal valve is comprised of the alar rim (lateral crus, sesamoid 

complex and fibrofatty tissue) laterally, septum medially, and nasal sill inferiorly. 

Anatomical abnormalities or compromise in the structural integrity of these nasal 

components can cause external valve narrowing, stenosis or dynamic valve collapse 

that is exacerbated during inspiration. The internal nasal valve, in normal 

development, is the narrowest portion of the nasal cavity and is bounded by the caudal 

edge of the upper lateral cartilage and head of the inferior turbinate laterally, septum 

medially and nasal floor inferiorly. The apex of the internal nasal valve is 

approximately about 10–15 degrees in Caucasians and wider in non-Caucasian 

populations. Changes in the relationship of any of these structures within this space 

can cause symptoms of nasal obstruction. 

NASAL SEPTUM 

The nasal septum serves many functions, and some of them include support of 

the nasal dorsum, separation of the nasal airway into two nasal cavities, and 
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maintenance of the nasal tip and forms part of the nasal valves. Deviation of the nasal 

septum (DNS) can lead to significant nasal airway obstruction and also cosmetic 

deformity. The nasal septum consists of a cartilaginous, bony, and membranous 

portion. The bony portion is comprised of the vomer, the perpendicular plate of the 

ethmoid bone, maxillary crest and palatine bone. The upper one-third of the nasal 

septum is formed by the perpendicular plate of the ethmoid. It is continuous superiorly 

with the crista galli and cribriform plate and it abuts a variable amount of the nasal 

and frontal bones. The perpendicular plate articulates posteriorly with the sphenoid 

crest. It articulates posteroinferiorly with the vomer and anteroinferiorly with the 

septal cartilage. The vomer forms the inferior and posterior nasal septum and it is 

articulated by its two alae with the sphenoid rostrum. The pharyngeal branches of the 

maxillary artery travel through the vomerovaginal canals. The nasal crest formed by 

the maxillary and palatine bones is articulated by the inferior border of the vomer. The 

posterior edge of the vomer forms the posterior free edge of the septum and the 

anterior border articulates with the septal cartilage. The cartilaginous portion of the 

nasal septum is composed of the quadrilateral or septal cartilage.  

The quadrilateral cartilage is bound firmly by perpendicular plate of the 

ethmoid, collagenous fibers to the nasal bones, and vomer. The septal cartilage is 

continuous with the upper lateral cartilages and is towards the bridge of the nose. A 

projection of the septal cartilage called the septal tail or sphenoidal process extends 

posteriorly between the perpendicular plate of the ethmoid and the vomer. The septal 

tail can serve as an additional source of cartilage. This can serve as an additional 

source to harvest during revision rhinoplasty. The inferior attachment is bound by 

looser connective tissue creating a pseudoarthrosis and it sits within the nasal crest of 

the maxilla. During flexion, this joint allows mobility of the septal cartilage base. The 
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mobility created reduces the risk of fracture or dislocation with trauma. The 

membranous septum is a segment of connective tissue between the columella and the 

caudal portion of the septal cartilage. 

 

Figure 7. The cartilaginous and bony components of the nasal septum. 

 

Figure 8. Coronal CT of septal swell body (arrow). 
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The nasal septal swell body is a widened region of the anterior nasal septum 

located anterior to the middle turbinate at the internal nasal valve. Histological 

analysis of this tissue demonstrates an increased amount of venous sinusoids and 

fewer glandular elements compared to adjacent septal mucosa. The high proportion of 

venous sinusoids suggests the capacity to alter nasal airflow in a similar manner to the 

inferior turbinates. 

LATERAL NASAL WALL AND TURBINATES 

The inferior, middle and superior turbinates are internal structures and they are 

found along the lateral nasal wall. The inferior turbinate is an embryologically 

independent osseus structure whereas the middle and superior turbinates arise from 

extensions of the ethmoid bones. The space between the lateral nasal wall and 

turbinates is called the inferior, middle and superior meatus respectively according to 

the turbinate is it associated with. Each meatus is associated with the connection 

between the nasal cavity and a specific anatomical structure along a series of well-

defined drainage pathways. The lacrimal duct drains into the inferior meatus and it 

drains approximately 1cm posterior to the head of the inferior turbinate. Although not 

considered a true valve, the opening of the nasolacrimal duct is formed by small folds 

of mucosa and is called Hasner‘s valve. The middle meatus forms the common 

drainage pathway of the anterior ethmoid, maxillary, and frontal sinus into the nasal 

cavity. The superior meatus forms the common drainage pathway of the posterior 

ethmoid air cells. Turbinates are structures in the nasal cavity that are filled with 

vascular channels and venous sinusoids. They serve to warm and humidify air and 

modify nasal airflow resistance (NAR). The turbinates continuously constrict and 

dilate under sympathetic control in response to environmental conditions. Nasal cycle 

(NC) is a process that occurs every 0.5–3 hours in a normal physiological 
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phenomenon, resulting in alternating congestion and decongestion of the nasal 

cavities.  

BLOOD SUPPLY TO THE LATERAL NASAL WALL 

Both the external and internal carotid arteries supply the lateral nasal wall. The 

sphenopalatine artery contributes the majority of the arterial supply to the lateral nasal 

wall and the turbinates. It enters through the sphenopalatine foramen.  Sphenopalatine 

foramen lies just inferior to the horizontal attachment of the middle turbinate. This 

foramen is formed by the sphenopalatine notch of the palatine bone and it is formed in 

articulation with the sphenoid bone. The crista ethmoidalis located anterior to 

sphenopalatine foramen and is a small crest of the perpendicular plate of the palatine 

bone.  The crista ethmoidalis serves as a consistent and reliable landmark to identify 

this vessel during endoscopic dissection. The sphenopalatine artery commonly 

branches lateral to the crista ethmoidalis and this has many variations in the branching 

pattern. In a study by Simmen et al., it was shown that the 97% of specimens had two 

or more branches of the sphenopalatine artery medial to the crista ethmoidalis.
15

 It is 

critical that during dissection, the surgeon is aware of these variations and controls all 

branches to ensure successful endoscopic ligation of the sphenopalatine artery for 

epistaxis. If more proximal vascular control is required, the internal maxillary artery 

can be ligated in the infratemporal fossa or pterygopalatine by removal of the posterior 

wall of the maxillary sinus. 

A branch of the facial artery supplies to a small area along the anterior aspect of 

the lateral nasal wall. The greater palatine artery supplies to the inferior part of the 

lateral nasal wall adjacent to the palate. The internal carotid artery contribution is via 

the posterior and anterior ethmoid arteries (branches of the ophthalmic artery) which 
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supply the superior lateral wall. The anterior ethmoid artery traverses through three 

compartments of the head during its course. The course of anterior ethmoid artery is 

from the orbit to the olfactory fossa and into the nasal cavity. The anterior ethmoid 

artery passes between the superior oblique and medial rectus muscles through the 

anterior ethmoid foramen, after branching from the ophthalmic artery in the orbit. This 

portion can be easily identified on pre-operative coronal CT imaging. The anterior 

ethmoid artery travels obliquely in a posterior to anterior direction either within the 

bone of the skull base or a mucosal mesentery. It travels through the ethmoid cavity. 

The artery traverses through the lateral lamella of the lamina cribrosa, intra-cranially 

into the olfactory fossa. After entering the intra-cranial cavity, before re-entering the 

nasal cavity through the cribroethmoidal foramen, it gives off anterior meningeal 

branches. Within the nasal cavity, it divides into the posterior and the anterior nasal 

arteries. The posterior and anterior nasal arteries each give rise to medial and lateral 

branches that supply nasal septum and the lateral nasal wall respectively. 

INFERIOR TURBINATES 

Anatomy and histology 

The structural form of the inferior turbinate is intricately linked to its physiological 

function. It is made up of a bony frame underneath soft tissue. It is made specifically 

underneath respiratory epithelium. The bone itself is cancellous, consisting of 

interwoven trabeculae that accommodate the major arterial supply of the turbinate.
16

 

The folded structure of the inferior turbinates can increase the mucosal surface area. 

This surface area increase of the nasal cavity can be up to 200 cm square.
17

 The lining 

of the nose has a mucosal epithelial layer on top of a submucosal layer and the mucosa 

consists of a protective pseudostratified columnar (respiratory) epithelium. Within this 

epithelium are mostly goblet cells, ciliated columnar cells and basal cells. The cilia 
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mechanically move mucous particles and the goblet cells produce secretions that add 

to the mucous film that covers the epithelium. If needed, Basal cells can differentiate 

into different cell types. 

 

Figure 9. Inferior turbinate with nasolacrimal duct. 

 
Figure 10. Mucosal epithelial layer. A drawing of respiratory epithelium showing 

ciliated goblet cells, columnar cells and basal cells. 

 

Eosinophils, mast cells and lymphocytes from the immune system also reside in 

the mucosa. Submucosal layer is seen as immediately following the basement 
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membrane of the epithelial mucosal layer. Inflammatory mediators are found in the 

submucosa and the three glands of the submucosa produce the majority of the nasal 

secretions. 

AUTONOMIC PROPERTIES OF THE INFERIOR TURBINATE 

The nasal cavity contains a complex neuronal system that includes the 

sympathetic and parasympathetic nervous supply which maintains turbinate 

function.
18

 The parasympathetic neuron arises in the superior salivary nucleus of the 

midbrain and travel with the neurons of the facial nerve. These neurons separate and 

compose the greater superficial petrosal nerve at the geniculate ganglion in the 

temporal bone. These parasympathetic neurons travel along the base of the anterior 

cranial fossa and the pterygomaxillary space and they synapse in the sphenopalatine 

ganglion. These parasympathetic postganglionic neurons then enter the nose through 

the sphenopalatine foramina. After they enter the nose, the parasympathetic 

postganglionic fibers are distributed to the mucosa and submucosa by branches from 

the sphenopalatine ganglion. Postganglionic fibers contain the expected acetylcholine 

as well as neuropeptides, such as secretoneurin and the vasoactive intestinal peptide. 

Stimulation of these parasympathetic fibers results in some vasodilatation of blood 

vessels and glandular secretions, which clinically leads to rhinorrhea and congestion. 

The sympathetic neurons arise in the hypothalamus. These sympathetic neurons 

exit the central nervous system in the cervical spine. They synapse in the superior 

cervical chain ganglion, and then these postganglionic neurons journey with the 

carotid plexus to the pterygoid canal, where they combine with the parasympathetic 

neurons from the facial nerve to create the vidian nerve. Unlike parasympathetic 

neurons, the sympathetic neurons do not synapse in the sphenopalatine ganglion. But 

the sympathetic neurons go on to innervate the mucosa and submucosa directly. 
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Sympathetic fibers contain Neuropeptide Y and norepinephrine. Sympathetic effects 

occur when the neurotransmitters stimulate adrenoceptors. This results in 

vasoconstriction and decreasing airway resistance. Adrenergic and muscarinic 

receptors belong to the sympathetic and parasympathetic systems respectively. These 

receptors are commonly found on the inferior turbinate and play a vital role in the 

innervation of the vasculature and the local submucosal glands. Adrenergic receptors 

are the G-protein coupled cell membrane receptors. They receive the sympathetic 

neurotransmitter norepinephrine and they respond by activating second messengers or 

ion channels. Adrenergic subtypes include three α1 subtypes, three α2 subtypes and 

three β subtypes.
19

 The subtypes are α1A, α1B and α1D, α2A, α2B and α2C, β1, β2 

and β3. When the immunohistochemical analysis was carried out using the antihuman 

adrenergic subtype-specific protein antibodies (α1A-, α1D-, α2C- and β2-adrenergic 

receptors), the immunostaining displayed that submucosal glands contain a high 

amount of β2 and α1D adrenergic receptors while smooth muscle surrounding the 

vasculature contains a high amount of α2C and α1A adrenergic receptors.
20

 

Muscarinic receptors are also G-protein coupled cell membrane receptors. They 

receive the parasympathetic neurotransmitter acetylcholine and they respond similarly 

to adrenergic receptors. Muscarinic have subtypes and they include m1, m2, m3, m4, 

and m5. In another experiment, immunostaining revealed m1 and m2 receptors are 

commonly distributed on arteries, glands, veins and epithelia. M3 receptors are 

extensively dispersed on arteries, glands and veins. Receptors of type M4 were 

identified in the arteries. M5 receptors were found sparingly on arteries and glands. 

M3 receptors are likely the most important muscarinic receptor to the physiology of 

the inferior turbinate and they appear to dominate in number.
21
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NORMAL PHYSIOLOGICAL FUNCTIONS 

Nasal patency 

Nasal patency is defined as a measurement of the openness of the nose. 

However, it is not necessarily equivalent to airflow or NAR. Although patency does 

affect resistance or airflow, nasal patency should refer to a cross-sectional area or 

volume of the nasal cavity.
22

 Nasal patency has wide variations and it shows 

significant variability in perception by patients.
23

 

Nasal cycle (NC) 

The NC refers to the spontaneous changes in vasodilation or congestion and 

decongestion or vasoconstriction of nasal mucosal large veins. NC is asymmetrical in 

nature. Airflow through the left nasal cavity decreases as the left inferior turbinate 

becomes more congested with blood. Meanwhile, airflow increases through the right 

nasal cavity as a result of the decongestion of the right inferior turbinate. The 

congestion and decongestion reverse in at least 80% of the population between 50 

minutes and 4 hours. The cycle continues with alternating pattern of congestion and 

decongestion.
24

 When pressure is applied to some of the body surfaces including the 

shoulders, arms, axilla, thorax, and pelvis, this can alter the nasal cycle.
25

 Crutch 

phenomenon was first studied in 1970 and can be considered as an example for this 

alteration in nasal cycle.  Although this idea has been in practice around for much 

longer, the yogis in India used it to correct left or right nasal airflow.
26

 In Crutch 

phenomenon, a crutch is placed under the arm of a sitting patient, and this results in 

the shift of the nasal cycle so that the ipsilateral turbinate congests. This increases 

nasal resistance. Meanwhile the contralateral side decongests and results in the 

decrease of resistance. It is generally believed that autonomic reflexes near the arm or 

shoulder results in this ipsilateral congestion. There are two possible mechanisms for 
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this phenomenon. In the first mechanism, pressuring the brachial plexus of this region 

may initiate a reflex that ascends to the brain. From the brain, through the 

parasympathetic fibers, the efferent impulses descent to the nasal mucosa of the 

turbinate, resulting in vasodilation. Second mechanism can be that the crutch irritates 

the sympathetic nerve fibers in the walls of the brachial and axillary arteries of this 

region. This irritation could result in signals traveling antidromically to the superior 

cervical ganglion. The brain then sent signal efferently to the nasal mucosa, 

vasodilating its vasculature.
27

 Another study believes the second mechanism to be 

more likely, that innervation by the sympathetic system can be the more likely cause 

for crutch phenomenon.
28

 Even though precise research is still lacking or in progress, 

the ―pacemaker‖ that generates and controls the nasal cycle is believed to be located 

within the suprachiasmatic nucleus of the hypothalamus in the brain.
29

 The nasal cycle 

is believed to be controlled by the sympathetic nervous system from the 

hypothalamus, through the previously mentioned pathway of sympathetic fiber to the 

inferior turbinate.  

Airway resistance 

Nasal Airway resistance can be defined as the opposition to airflow. NAR is 

caused by the forces of friction. This force of friction can also include resistance from 

the size of the turbinate.
30

 More than 50% of total airway resistance is due to 

resistance within the nasal airway. Resistance plays a significant role in the normal 

physiology of respiration. During inspiration, the friction due to the inferior turbinate 

can slow the laminar flow of air and this can allow it to spend more time in the nasal 

cavity. As a result, it interacts with the warm epithelial mucosa as turbulent flow. This 

precious extra time of interaction with the mucosa allow the air to be humidified, 

warmed and filtered. It has been shown that air can be humidified up to 80% relative 
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humidity and warmed up to 34°C before reaching the pharynx.
31

 Hence, a healthy 

nose can provide approximately 90% of the moisture and heat needed to prepare 

inspired air to alveolar conditions. The inferior turbinate contributes to about 16% of 

conditioning. This contribution is the largest contribution among all the structures in 

the airways. This shows that it is better to breathe through the nose for proper 

conditioning and improved lung function. The breathing through the nose greatly 

outperform the capacities of the mouth. Air always flows into the atmosphere through 

the area of least resistance. During expiration, the nasal resistance functions as a 

respiratory break by preventing rapid expiration and allow sufficient time for gas 

exchange within the alveoli in the lungs. The nasal resistance include that provided by 

the nasal valve and the inferior turbinate.  

Secretion 

Filtration is another vital responsibility of the nose. Inspired air contains a high 

concentration of particles. If not filtered, this would end up in the alveoli of the lungs. 

This can result in damage to these fragile structures in the alveoli of the lungs. To 

keep particles out of the lungs, they are filtered by trapping in the watery mucous film 

of secretions covering the nasal epithelium.
32

 It is estimated that between 0.1 and      

0.3 mg/kg of mucus per day is produced by the goblet cells and other submucosal 

glands.
16

 The inferior turbinate plays a significant role in filtering a large range of 

particles. The location of inferior turbinate as part of nasal valve and the histological 

structure of turbinate that includes the nasal mucosa aids in this filtering activity. After 

the particles are trapped in the mucus, the epithelial cilia moves in a fixed direction, to 

move the mucous blanket towards the nasopharynx and then into the oropharynx. In 

addition to filtration, the secreted mucus also helps to humidify and warm the air. 
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Since the watery secretions come from the interior of the body, they tend to be warmer 

than the inspired air.  

 

Figure 3.8. Submucosal layer. A drawing of the exterior layer of the inferior turbinate. 

Respiratory epithelium and a large submucosa with various glands and vasculature is 

seen in the diagram. 

Pharmacology 

There are many medical therapies to treat inferior turbinate dysfunction. Many 

of them work by influencing the autonomic system. Table 1. summarizes some of the 

medications and their effect on function of inferior turbinate. Oxymetazoline, is a 

decongestant and is commonly marketed under the brand name Afrin. Afrin is a full 

α1 receptor agonist and a partial α2 receptor agonist. Vasoconstriction occurs when 

oxymetazoline binds the alpha receptors found on the inferior turbinate vasculature. 

This makes the turbinate to decongest, and the nasal resistance decreases.
33

 

Oxymetazoline has been shown to be arguably one of the strongest decongestants, 

longest duration of action, achieving the most rapid onset and greatest improvement in 
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airway patency when compared with pseudoephedrine, the next strongest 

decongestant.
34

 However, it has the potential for chronic overuse, abuse, and of the 

medication can lead to rebound congestion and a condition known as rhinitis 

medicamentosa. This condition is characterized by extreme nasal congestion that 

occur due to overuse of nasal decongestant spray.  

 

Table 1. Medications and their effect on inferior turbinates 

 

CLASSIFICATION OF HYPERTROPHY OF INFERIOR TURBINATES 

According to Friedman, the hypertrophy of the inferior turbinate is graded as 

grade I, grade II and grade III based on their size. 
35

 

Grade I — Mild enlargement with no obvious nasal obstruction. 

Grade II — The inferior turbinate occupies half of the nasal cavity with nasal 

obstruction. 

Grade III — Complete occlusion of the nasal cavity. 

In Figure 12., A shows the clinical examination of hypertrophied inferior turbinate and 

B shows Friedman Grading of inferior turbinate hypertrophy based on DNE findings. 
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Figure 12. Friedman Grading of inferior turbinate hypertrophy 

CLASSIFICATION OF DEVIATED NASAL SEPTUM  

Mladina proposed a 7 type classification of DNS. This classification system is 

commonly used even today for the classification of deviated nasal septum.
2
   

In Mladina classification as shown in Figure 13., Type 1 of DNS refers to a 

unilateral vertical septal ridge in the valve region that does not reach the valve itself. 

In Type 1, it does not change the physiologic valve angle (15°). Thus this deviation 

usually plays just a mild role in the nasal pathophysiology. Type 2 refers to a 

unilateral vertical septal ridge in the valve region that touches the nasal valve. This has 

a diminishing effect on the physiologic valve angle (15°). 

Type 3 of DNS refers to a unilateral vertical ridge that is located more deeply in 

the nasal cavity, opposite the head of the middle turbinate. Type 4 of DNS refers to a 
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bilateral deformity consisting of type 2 on one side and type 3 on the other. This type 

is also known as an S-shaped septum. 

 

Figure 13. Mladina classification 
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Figure 14. Left sided type 1 septal deformity 

 

Figure 15. Left sided type 2 septal deformity 

 

Figure 16. Right sided type 3 septal deformity 
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Figure 17. A. Type 3 in Left nasal cavity, B. Type 3 in the right nasal cavity 

Type 5 of DNS refers to an almost horizontal septal spur that sticks laterally and 

deeply into the nasal cavity. The opposite side of the septum is always flat. Type 6 of 

DNS refers to a massive unilateral intermaxillary bone wing with a ―gutter‖ between it 

and the rest of the septum on this septal side. On the other nasal septal side, there is an 
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anteriorly positioned basal nasal septal crest. Type 7 of DNS is a very variable 

combination of the previous types. 

 

Figure 18. A. straight nasal septum in the right nasal cavity. B. horizontal but still 

ascendant nasal septal spur in the left nasal cavity 
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METHODOLOGY 

The study was conducted on patients of age 18-60 years, who has nasal obstruction for 

more than 3 months, attending to ENT Department of Shri Dharmasthala 

Manjunatheshwara College of Medical Sciences and Hospital, Dharwad during the 

period from November 2019 to June 2021. 

SOURCE OF DATA 

Study subjects: Patients attending the Out Patient Department (OPD) of ENT 

Department of Shri Dharmasthala Manjunatheshwara College of Medical Sciences 

and Hospital, Dharwad. 

Inclusion Criteria:    

 Patients in the age group of 18 – 60 years who suffer nasal obstruction and 

the symptoms persisting for more than 3 months.  

 Identifiable DNS and hypertrophy as the sole cause for nasal obstruction. 

 Patients with record of failure of medical management of nasal obstruction 

like topical nasal decongestants and steroids, oral antihistamines and 

decongestants etc 

Exclusion Criteria:   

• history of radiation to head neck region 

• septal perforation  

• history of nasal trauma in the last year 

• uncontrolled asthma 

• septoplasty performed with concurrent sinus surgery. 
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• Revision surgery 

• Those who refuse consent to participate in the study 

Study area:  Patients attending the Out Patient Department (OPD) of ENT 

Department of Shri Dharmasthala Manjunatheshwara College of Medical Sciences 

and Hospital, Dharwad. 

Study period:     Nov 2019 - June 2021   

Patients diagnosed with DNS with bilateral inferior turbinate hypertrophy where 

based on clinical examination, DNE and CT PNS and observations. These patients 

have failed with maximal medical therapy with no reduction of symptoms. These 

patients had to undergo septoplasty with bilateral inferior turbinoplasty and frequent 

follow up was done after 1 week, after 3 week and after 12 weeks after surgery. These 

patients were included in the study with their consent. Ethical clearance was taken 

from the SDM Hospital Ethical Committee.  

Detailed history taking and clinical examination was done. Performa was taken 

for all the cases. Diagnostic nasal endoscopy and CT scan of the paranasal sinus was 

done to confirm the diagnosis. Nasal obstruction symptom evaluation score was 

obtained to see the outcomes of the surgical procedure. After the surgery was done, 

patients were given oral medication and nasal drops for one week. Oral medication 

involved antibiotics, analgesics and antihistamines with nasal drops. Patients were 

advised to come for follow up to ENT OPD after one week for splint removal.  

METHODS OF COLLECTION OF DATA:  

Study design: Prospective, observational study        

Sample Size: 60 patients who are undergoing septoplasty with bilateral inferior 

turbinoplasty 
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Sampling procedure:  All eligible patients of either gender according to the 

inclusion and exclusion criteria were enrolled and informed consent for participation 

will be taken. Assessment of the patients was done in outpatient department 

including history, general physical examination, and examination of nose. These are 

the patients who have nasal obstruction due to deviated septum and inferior turbinate 

hypertrophy who need septoplasty with bilateral inferior turbinoplasty. NOSE score 

assessment is done before the surgical procedure, 1 week after surgery, 3 weeks after 

surgery and 12 weeks after surgery. Statistical analysis of the NOSE score obtained 

will be done and comparing it with NOSE score values in the preoperative and 

postoperative stage. 

SURGICAL PROCEDURE 

The surgical procedure done was standard septoplasty with reduction of size of   

bilateral inferior turbinates under general anaesthesia.  Before starting the surgery, 

bilateral nasal cavities where decongested with adrenaline soaked patties.                     

2% lignocaine +1:200000 adrenaline infiltrations were given on both sides of the 

septum. A modified killian‘s incision was done at mucocutaneous junction. 

Mucoperichondrial and mucoperiosteal flaps where elevated. Cross hatchings where 

done on the superior remnant of the quadrilateral cartilage to remove the elastic 

forces. Maxillary crest and spur where excised based on each case.   Deviated inferior 

and posterior part of the cartilaginous septum was excised. Mucosal sparing 

techniques where done to avoid septal perforation.  The incision sites where closed 

using 3-0 vicryl suture. After septoplasty was done, bilateral inferior turbinates where 

infiltrated with 2% lignocaine +1:200000 adrenaline. Bilateral inferior turbinoplasty 

was done using a microdebrider. Medial surface of inferior turbinate was kept intact. 

The submucosa and lateral surface mucosa was debrided and inferior part of bone of 
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inferior turbinate dissected subperiosteally and excised. The bony shoulder of inferior 

turbinate fractured laterally. Both the sides of nasal cavity internal splints where 

applied to prevent adhesions and to maintain nasal stability. Wormald‘s stich was 

applied for the internal splints. To prevent post-operative nasal bleeding, merocel pack 

was put on both the sides of nasal cavity.  After surgery patients were kept in hospital 

for observation for a minimum period of 3 days, 2 days after surgery merocel removal 

was done. Before removing merocel liquid paraffin nose drops where applied to nasal 

cavities to prevent pain while removing merocel. During discharge patients were 

advised to continue oral medications which included antihistamines, analgesics, for a 

period of one week along with application of oxymetazoline and liquid paraffin nose 

drops to both the nasal cavities. Patients were also advised to review in ENT OPD 

after 1 week.  

 

Figure 19. Hypertrophy of right inferior turbinate 

After 1 week of surgery, when patients visited our ENT OPD nasal septal splints 

were removed from both nasal cavity. After splint removal patients were advised to 

follow oral medications which included antihistamines and analgesics along with 

nasal drops for another one week. NOSE score was obtained. In 2020 and 2021 due to 
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COVID-19 pandemic, 3 weeks and 12 weeks post-surgery NOSE score follow up for 

majority of the patients was done over telephone basis due to nation-wide lockdown 

effect.  

 

Figure 20. Removal of right inferior turbinate using a microdebrider 

 

Figure 21. CT Scan of the paranasal sinuses showing enlarged inferior turbinate of 

right side with deviated nasal septum 
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Figure 22. Post Surgery DNE findings of right inferior turbinate reduction 

 

Figure 23. Endoscopes used in surgery- 70 degree- yellow, 30 degree- red, 0 degree- 

green 
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Figure 24. Debrider (Medtronic device) 

 

Figure 25. Medtronic device used for inferior turbinate reduction 
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NOSE SCORE METHOD 

Nasal Obstruction Symptom Evaluation (NOSE) Score is the study instrument 

for the present study. NOSE score was introduced by Stewart in 2004. It is a valid, 

reliable, and responsive self-report instrument to quantify the subjective symptoms 

of a disease. It is a disease-specific, self-completed questionnaire for assessment of 

quality of life. In this study, NOSE score is used as a tool to obtain data from the 

patients regarding subjective symptoms and its severity. The printed questionnaire is 

given to the patients before surgery, 1 week after surgery, 3 weeks after surgery and 

12 weeks after surgery. 

NOSE SCORE ASSESSMENT FORM IN ENGLISH 
 

Patient Name:                                                                                 Date: 

 

Please circle the most correct response for each question 

Over the past one month how much of the problem were the following conditions for 

you? 

 

 

 

 

 

Not a 

problem 

Very 

mild 

problem 

Moderate 

problem 

Fairly 

bad 

problem 

Severe 

problem 

 

 

 

 

  

1. 
Nasal congestion or 

stuffiness 
     

2. 
Nasal blockage or 

obstruction 
     

3. 
Trouble breathing 

through my nose 
     

4. Trouble sleeping      

5. 

Unable to get enough 

air through my nose 

during exercise or 

exertion 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total NOSE score is the sum of score for each question multiplied by 5. 

Final NOSE score is out of 100, where 100 is the maximum NOSE score possible and 

0 is the minimum.  
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Total NOSE score = 4 x (sum of score for each question). 

NOSE SCORE SEVERITY 

<30 mild obstruction 

30-55 moderate obstruction 

55 - 80 severe obstruction 

>80 Extreme obstruction 

Table 2. Severity based on NOSE Score 
5
 

 

SAMPLE SIZE ESTIMATION 

NOSE Score was considered as the primary outcome variable. Pre-operative 

and post-operative NOSE Score was used for analysis. Study group was considered 

as the primary explanatory variable. All variables in the study was analysed for the 

nature of distribution among the study group using visual interpretation of histogram 

charts. For each parameter under the study, mean and median values were calculated 

and analysed. 

The results of the study were analysed on SPSS statistical software package by 

using paired ‗t‘ test. P value <0.05 was considered statistically significant. 
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RESULTS 

A total of 60 subjects were part of the study. The subjects were of the age group                 

18-60. Both males and females were included in the study. 

STATISTICAL ANALYSIS 

Quantitative data was represented using mean and standard deviation. Standard 

unpaired two tail ‗t‘ test was used for comparison .  

A confidence level of 95% is used and hence a p-value of <0.05 is considered 

statistically significant. 

IBM SPSS software was used to do statistical analysis. 

GENDER AND AGE DISTRIBUTION 

There were 41 males and 19 females in the study population. Table 3. shows the 

gender distribution. Two-third of the study population was males. As shown in                  

Figure 27, 30% of the study population belong to the age group of 18 – 22 years and 

37% of the study population belongs to the age group of 23-27 years. Only 3 subjects 

(5%) were above 50 years of age. 

Table 3. Descriptive analysis of gender group in the study population (N=60) 

Group Frequency Percentage 

Males 41 68% 

Females 19 32% 
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Figure 26. Percentage of male and female subjects in the study group. 

Table 4. Age group based distribution of subjects in the study population (N=60) 

Age Group Frequency Percentage 

18 – 22  18 30% 

23 – 27 22 37% 

28 – 32  8 13% 

33 – 42  5 8% 

43 – 50  7 12% 

51 – 60  3 5% 

 

 

Figure 27. Age distribution of subjects in the study group. 
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Table 5. Age group based distribution of male subjects in the study population (N=41) 

Age Group Frequency Percentage 

18 – 22  10 24% 

23 – 27 15 37% 

28 – 32  7 17% 

33 – 42  3 7% 

43 – 50  3 7% 

51 – 60  3 7% 

 

Among the male patients, maximum subjects were seen in the age group of 23 to 

27 years whereas among female patients, maximum number of subjects belongs to the 

age group of 18 to 22 years as shown in Table 5 and Table 6 respectively. Only 1 

female patient is seen in the age group of 43 to 60 whereas as this age group had 6 

male patients.  

Table 6. Age group based distribution of female subjects in the study population 

(N=19) 

Age Group Frequency Percentage 

18 – 22  8 42% 

23 – 27 7 37% 

28 – 32  1 5% 

33 – 42  2 10% 

43 – 50  1 5% 

51 – 60  0 0% 

 

Table 7. Mean and median age of subjects in the study population (N=60) 

 Male (N=41) Female (N=19) P value 

Mean Age 28.88±10.19 25.58±6.83 
0.073 

Median Age 24 25 
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Table 7 shows the mean and median age of subjects in the study population. The 

p test value (0.073) shows that the age is not statistically significant among male and 

female subjects.  

PRE-OPERATIVE NOSE SCORE 

The NOSE score of subjects were taken before surgery, 1 week after surgery,              

3 weeks after surgery and 12 weeks after surgery. 

Table 8 shows the distribution of subjects based on their NOSE score before 

surgery. 42% of the patients had pre-operative NOSE score of 26 to 50 and 33% of the 

subjects had their NOSE score in the range 51 to 75.  

Table 8. Pre-operative NOSE score of subjects in the study population (N=60) 

NOSE Score 
Number of Subjects 

(N=60) 
Percentage 

0-25 4 6% 

26-50 25 42% 

51-75 20 33% 

76-100 11 18% 

 

 

Figure 28. Pre-operative NOSE score of subjects in the study population (N=60) 
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Table 9 and 10 shows the NOSE score before surgery of the male patients and 

the female patients respectively. Among both male and female patients maximum 

patients had NOSE score between the range 26 to 50. The number of subjects with 

NOSE score more than 75 was more in female patients than male patients. 

 

Table 9. Pre-operative NOSE score of male subjects in the study population (N=41) 

NOSE Score Number of Subjects (N=41) Percentage 

0-25 3 7% 

26-50 17 41% 

51-75 16 39% 

76-100 5 12% 

 

Table 10. Pre-operative NOSE score of female subjects in the study population 

(N=19) 

NOSE Score Number of Subjects (N=19) Percentage 

0-25 1 5% 

26-50 8 42% 

51-75 4 21% 

76-100 6 32% 

 

Table 11. Mean and median NOSE Score (pre-operative) of subjects in the study 

population (N=60) 

 Male Female P value 

Mean NOSE Score 55±20.27 59±24.32 
0.22 

Median NOSE Score 55 55 

 

Table 11 shows the mean and median NOSE score (pre-operative) of subjects in the 

study population. The p test value (0.22) shows that the NOSE Score is not 

statistically significant among male and female subjects.  
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NOSE SCORE 1 WEEK AFTER SURGERY 

Tables 12 shows the NOSE score collected 1 week after surgery. Most of the patients 

showed improvement in the NOSE score after 1 week of surgery when compared to 

their NOSE score before surgery. 

Table 12. NOSE score after 1 week of surgery in the study population (N=60) 

NOSE Score Number of Subjects (N=60) Percentage 

0-10 28 47% 

11-20 11 18% 

21-30 12 20% 

31-40 5 8% 

41-50 4 6% 

51-60 0 0% 

61-70 0 0% 

71-80 0 0% 

81-90 0 0% 

91-100 0 0% 

 

Table 13. Mean and median NOSE Score (1 week after surgery) of subjects in the 

study population (N=60) 

 Male Female P value 

Mean NOSE Score 17±13.87 17±17.27 
0.474 

Median NOSE Score 15 10 

 

Table 13 shows the mean and median NOSE score (1 week after surgery) of 

subjects in the study population. The p test value (0.474) shows that the NOSE score 

is not statistically significant among male and female subjects.  
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Table 14. NOSE Score comparison of 1 week after surgery with that of pre-operative 

NOSE score of subjects in the study population (N=60) 

 Before Surgery  1 week after surgery P value 

Mean NOSE Score 56.08±21.55 17.58±14.74 
4.585E-20 

Median NOSE Score 55 15 

 

Table 14 shows the comparison of NOSE score before surgery with that of 

NOSE score after 1 week of surgery. The p value for the t-test is very much less than 

0.001 and hence this is highly statistically significant.  

NOSE SCORE 3 WEEKS AFTER SURGERY 

Tables 15 shows the NOSE score collected 3 weeks after surgery. Most of the 

patients showed improvement in the NOSE score after 3 weeks of surgery when 

compared to their NOSE score before surgery and majority of them had a NOSE score 

below 10 after 3 weeks of surgery. 

Table 15. NOSE score (3 week after surgery) of subjects in the study population 

(N=60) 

NOSE Score 
Number of Subjects 

(N=60) 
Percentage 

0-10 51 85% 

11-20 6 10% 

21-30 1 1.5% 

31-40 1 1.5% 

41-50 0 0% 

51-60 0 0% 

61-70 0 0% 

71-80 1 1.5% 

81-90 0 0% 

91-100 0 0% 
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Table 16. Mean and median NOSE Score (3 weeks after surgery) of the subjects in the 

study population 

 Male Female P value 

Mean NOSE Score 4±6.15 11±20.86 
0.104 

Median NOSE Score 0 0 

 

Table 16. shows the mean and median NOSE score (3 weeks after surgery) of 

subjects in the study population. The p test value (0.104) shows that the NOSE score 

is not statistically significant among male and female subjects.  

 

Table 17. NOSE Score comparison of 3 week after surgery with that of pre-operative 

NOSE score of subjects in the study population (N=60) 

 Before Surgery  3 week after surgery P value 

Mean NOSE Score 56.08±21.55 6.58±13.13 
1.658E-27 

Median NOSE Score 55 0 

 

Table 17 shows the comparison of NOSE score before surgery with that of 

NOSE score after 3 week of surgery. The p value for the t-test is very much less than 

0.001 and hence this is very highly statistically significant.  

 

Table 18. NOSE Score comparison of 3 week after surgery with that of 1 week after 

surgery in the study population (N=60) 

 1 week after surgery 3 week after surgery P value 

Mean NOSE 

Score 
17.58±14.74 6.58±13.13 

0.000034 
Median NOSE 

Score 
15 0 
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Table 18 shows the comparison of NOSE score 1 week after surgery with that of 

NOSE score after 3 week of surgery. The p value for the t-test is very much less than 

0.001 and hence this is highly statistically significant.  

NOSE SCORE 12 WEEKS AFTER SURGERY 

Tables 19 shows the NOSE score collected 12 weeks after surgery. Most of the 

patients showed improvement in the NOSE score after 12 weeks of surgery when 

compared to their NOSE score before surgery and majority of them had a NOSE score 

of 0 after 12 weeks of surgery. 

Table 19. NOSE score (12 week after surgery) of subjects in the study population 

(N=60) 

NOSE Score 
Number of Subjects 

(N=60) 
Percentage 

0-10 60 100% 

11-20 0 0% 

21-30 0 0% 

31-40 0 0% 

41-50 0 0% 

51-60 0 0% 

61-70 0 0% 

71-80 0 0% 

81-90 0 0% 

91-100 0 0% 

 

Table 20. shows the mean and median NOSE score (12 weeks after surgery) of 

subjects in the study population. The p test value (0.243) shows that the NOSE score 

is not statistically significant among male and female subjects.  
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Table 20. Mean and median NOSE Score (12 weeks after surgery) of subjects in the 

study population (N=60) 

 Male Female P value 

Mean NOSE Score 0±0.79 0±1.18 
0.243 

Median NOSE Score 0 0 

 

Table 21 shows the comparison of NOSE score 12 weeks after surgery with that 

of NOSE score before surgery. The p value for the t-test is very much less than 0.001 

and hence this is highly statistically significant.  

 

Table 21. NOSE Score comparison of 12 week after surgery with that of                        

pre-operative NOSE score of subjects in the study population (N=60) 

 Before Surgery 12 week after surgery P value 

Mean NOSE 

Score 
56.08±21.55 0.33±1.26 

5.711E-28 
Median NOSE 

Score 
55 0 

 

Table 22. NOSE Score comparison of 12 week after surgery with that of 3 weeks after 

surgery NOSE score of subjects in the study population (N=60) 

 3 week after surgery 12 week after surgery P value 

Mean NOSE 

Score 
6.58±13.13 0.33±1.26 

0.000527 
Median NOSE 

Score 
0 0 

 

Table 22 shows the comparison of NOSE score 12 weeks after surgery with that 

of NOSE score after 3 weeks of surgery. The p value for the t-test is less than 0.001 

and hence this is statistically significant.  
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Table 23. NOSE Score comparison of NOSE score of subjects before surgery, 1 week 

after surgery, 3 week after surgery and 12 week after surgery in the study population 

(N=60) 

 
Before 

Surgery  

1 week after 

surgery 

3 week after 

surgery 

12 week after 

surgery 

Mean NOSE 

Score 
56.08±21.55 17.58±14.74 6.58±13.13 0.33±1.26 

Median NOSE 

Score 
55 15 0 0 

 

Table 23 shows the comparison of NOSE score before surgery, 1 week after 

surgery, 3 week after surgery and 12 week after surgery. The mean values show that 

there is a significant reduction in NOSE score after 1 week of surgery and after 12 

week, the average NOSE score almost reaches zero which indicates complete recovery 

from symptoms of nasal obstruction. 

 

Figure 29. Mean NOSE score 
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CLASSIFICATION OF DNS 

The Mladina classification system was used to classify the type of deviated nasal 

septum for the subjects in the study population.  

 

Table 24. Type of deviated nasal septum of subjects in the study population (N=60) 

Type of DNS Number of Subjects (N=60) Percentage 

Type 1 3 5% 

Type 2 12 20% 

Type 3 13 22% 

Type 4 19 32% 

Type 5 9 15% 

Type 6 3 5% 

Type 7 1 2% 

 

Mladina classification system classifies DNS into 7 types based on the shape of 

nasal septum deviation. Figure 30 shows the distribution of the type of DNS among 

the study population. 

 

Figure 30. DNS classification 

 

0

2

4

6

8

10

12

14

16

18

20

Type

1

Type

2

Type

3

Type

4

Type

5

Type

6

Type

7

Type of DNS 

Number of Subjects



51 
 

HYPERTROPHY OF INFERIOR TURBINATE 

The grade of inferior turbinate hypertrophy is graded into grade I, grade II and 

grade III. Grade III patients have maximum nasal obstruction. Table 25 shows the 

grades of subjects in the study population. Majority of the patients have grade 3 of 

inferior turbinate hypertrophy.  

Table 25. Grade of inferior turbinate hypertrophy in the study population (N=60) 

Grade of hypertrophy 
Number of Subjects 

(N=60) 
Percentage 

Grade I 5 8% 

Grade II 17 28% 

Grade III 38 63% 

 

 

 

Figure 31. Grade of inferior turbinate hypertrophy 

Table 26 and 27 shows the grade of HIT among the male and female subjects 

respectively. 79% of the female patients and 56% of male patients have grade III of 

inferior turbinate hypertrophy and it shows those subjects had high degree of nasal 

obstruction. No female patient had Grade I hypertrophy.  
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Table 26. Grade of inferior turbinate hypertrophy among male patients in the study 

population (N=41) 

Grade of hypertrophy 
Number of Subjects 

(N=41) 
Percentage 

Grade I 5 12% 

Grade II 13 32% 

Grade III 23 56% 

 

Table 27. Grade of inferior turbinate hypertrophy among female patients in the study 

population (N=19) 

Grade of hypertrophy 
Number of Subjects 

(N=19) 
Percentage 

Grade I 0 0% 

Grade II 4 21% 

Grade III 15 79% 

 

DURATION OF NASAL OBSTRUCTION 

Most of the patients complained of nasal obstruction for more than 6 months and 

one third of the patients had compliant of nasal obstruction for more than 4 years.  

Table 28. Duration of nasal obstruction as reported by the patient (N=60) 

Duration 
Number of Subjects 

(N=60) 
Percentage 

0 to 3 months 5 8% 

4 to 6 months 8 13% 

7 to 12 months 10 16% 

13 to 24 months 12 20% 

25 to 48 months 5 8% 

More than 48 months 20 33% 
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Figure 32. Duration of nasal obstruction 

 

Table 28 shows the duration of nasal obstruction as complained by the patients. More 

than half of the subjects have reported the complaint of nasal obstruction with a 

history of more than 1 year.  

 

Table 29. Duration of nasal obstruction as reported by the male patients (N=41) 

Duration 
Number of Subjects 

(N=41) 
Percentage 

0 to 3 months 3 7% 

4 to 6 months 4 10% 

7 to 12 months 8 20% 

13 to 24 months 9 22% 

25 to 48 months 4 10% 

More than 48 months 13 32% 

 

Table 29 and Table 30 shows the duration of nasal obstruction as complained by the 

patients. More than half of the subjects have reported the complaint of nasal 

obstruction with a history of more than 1 year.  
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Table 30. Duration of nasal obstruction as reported by the female patients (N=19) 

Duration 
Number of Subjects 

(N=19) 
Percentage 

0 to 3 months 2 11% 

4 to 6 months 4 21% 

7 to 12 months 2 11% 

13 to 24 months 3 16% 

25 to 48 months 1 5% 

More than 48 months 7 37% 
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DISCUSSION 

Quality of life and good health is considered as important parameter of health 

status assessment. Global health status instruments are commonly used and these are 

not completely applicable in situations where assessment has to be disease specific. 

This highlights the importance of disease specific assessment tools.  

Nasal obstruction can be treated medically and surgically depending upon the 

extent of nasal obstruction and clinical findings. Nasal obstruction can be caused by 

DNS, HIT, mucosal congestion, nasal mass, adenoid hypertrophy, sinusitis and allergy 

reactions. Among the reasons, DNS and HIT are the major causes of nasal obstruction. 

Septoplasty is the definitive treatment for DNS. Depending on the clinical findings, 

doctors perform septoplasty with or without turbinoplasty. There are two way to 

assess the outcome of a surgery. It can be assessed objectively and subjectively. Often 

clinical outcomes of the surgery do not correlate with the patient‘s perception and 

hence subjective assessment tools are required.
36

 

Patients‘ perception of nasal obstruction is a complex phenomenon and it may 

be affected from multiple psychological and physiologic factors. Expectations of 

patients from surgery, operative technique, and condition of vascular and nerve 

supplies and may effect perception of nasal obstruction and outcomes of surgery. 

Many patients with higher rate of dissatisfaction after surgery can be due to the 

coexistence of allergy or sinonasal disease with septal deviation.
37

 In some situations, 

inappropriate indication for surgery of DNS was also found as a major factor for 

patients‘ dissatisfaction.
38

 This is a critical comment on success of surgery from a 

satisfaction and scientific point of view. This emphasis the need of a reliable tool to 

assess the need for surgery as well as the success of surgery.  
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There are several instruments available to assess quality of life and quantify 

improvement of nasal symptoms after nasal surgery. Most of these instruments are 

lengthy in nature. The Nasal Obstruction Symptom Evaluation Scale (NOSE Scale) 

developed by Stewart et al in 2004 is an effective and easy to implement instrument 

for assessment of nasal obstruction.
39

 It is composed of only 5 questions. This NOSE 

score system was developed and validated using parallel prospective multicentre 

observational clinical study. The study results show that NOSE scores on the 

instrument remain consistent when the underlying patient‘s status does not change. 

The NOSE score measurements vary when the patient‘s underlying status changes. 

This shows that the NOSE score is responding well with the changes in the patient‘s 

perception and change in underlying conditions.  

These questions are very brief and easy to understand and accomplish. The 

questionnaire is formulated to address the severity of complaints that the patient has 

been experiencing for the past month. It also assesses the extent of nasal blockage and 

obstruction, nasal congestion and stuffiness. Symptoms like trouble in breathing 

through the nose, troubles during sleeping and unable to get enough air through the 

nose during exercise or exertion is also assessed using this NOSE score questionnaire. 

This makes NOSE scale a promising and reliable method to evaluate success of nasal 

septal surgery.  

To compare and correlate the efficacy of the NOSE score and the VAS score in 

determining the symptomatic benefit in patients undergoing septoplasty, Radhika et al 

conducted a study on eighty patients with deviated nasal septum undergoing 

septoplasty.
40

  NOSE score & VAS score (out of 100) was documented before and 

after surgery. In the NOSE score, the most bothersome symptom was trouble 

breathing through the nose (85.83), followed by Nasal obstruction or blockage 
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(82.50). Wilcoxon test showed significant improvement with NOSE score and VAS 

score in all patients at 1 month and 3 months. Spearman‘s coefficient showed a 

positive correlation between the two, though the score improvement and patient 

satisfaction rate was significantly high with NOSE score. The NOSE score showed 

higher improvement and better patient satisfaction rate when used to measure of nasal 

obstruction as compared to the VAS score. 

This study further validates that NOSE score is a better instrument for 

assessment of nasal obstruction and hence we adopted NOSE score as an instrument 

for assessment of nasal obstruction in the patient‘s perspective. Considering the 

previous studies done, the NOSE score shows significant improvement in most 

patients after 1 month and 3 months of surgery. In our present study, we are doing 

assessment of nasal obstruction before surgery, 1 week after surgery, 3 weeks after 

surgery and 12 weeks after surgery. The NOSE score obtained before surgery is 

considered as the baseline for all our analysis purposes.  

Mladina classifies nasal septal deformity in to 7 types on the basis of their 

orientation. The orientation along the vertical and horizontal axes was used for 

classification. As per their study, almost 90% of the subjects showed one of the            

7 types of nasal septal deformity.  In a study done by Singla et al 
41

 used Mladina 

system to classify the types of DNS. The most common type was type 5(46%), 

followed by type 6(16%), type 2(10%), type 4(10%), type 3(8%), type 7 (8%), type 

1(2%). In another study by Saha et al
42

 most common type was type 4. Type 4 had 

35.84%, followed by type 2 (26.41%), type 6(22.64%), type 3(7.54%), type 1(3.77%), 

type 5 and 7 (each having 1.88%). 

In our study, the most common type of DNS was Type 4 (32%), followed by 

Type 3 (25%) and Type 2 (20%). Type 1, Type 6 and Type 7 was the least frequency 
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DNS types in our study. The most common type in our study showing the same trend 

with the study done by Saha et al and the least common type is similar to that of the 

study conducted by Mladina. This shows lights on the fact that the nature of DNS can 

vary on the basis of location or ethnicity of the subject population and we need to 

conduct study on larger and diverse subject populations to validate this hypothesis.  

In a study conducted on 40 patients by Beg and Ahmed 
43

, NOSE score was 

used to evaluate the outcome of septoplasty.  The patients in the study were presented 

with symptoms of nasal septum deviation. The NOSE score was taken pre-operatively, 

and after 3 months and 6 months of surgery. The NOSE score taken pre-operatively 

was considered as the baseline in the analysis.  72.5% of the patients in the study was 

of the age group 11-30 and had a mean age of 28.45. The mean NOSE score before 

surgery was 61.63+11.46. The NOSE score after 3 months and 6 months of the 

surgery was 9.50+5.75 and 8.75+3.86 respectively. The NOSE score pre-operatively 

and 3 months post operation was highly significant in the study. The NOSE Score 

after 3 months and 6 months of the surgery was statistically insignificant.  

Kahveci et al 
44

 conducted a study on 27 patients who underwent septoplasty. 

81% of the patients were males. NOSE score was taken pre-operatively and after 

surgery. The patients were in the age group of 18-69 with a mean age of 34.9. The 

analysis was also done based on the BMI of the patients and they had a mean BMI of 

25.4. The mean pre-operative NOSE score was 60.28 while the mean post-operative 

NOSE score was 11.28 and is statistically significant. They did acoustic rhinometry 

and CT examination of all the patients. It was found that there was no correlation 

between acoustic rhinometry and NOSE scores. Computed tomography findings and 

NOSE scores showed correlation between them. Analysis of the CT examination 
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showed that there is significant change in angles of most deviated part of the septum 

between preoperative and postoperative CT findings. 

Floyd et al 
45

 conducted a systematic review and analysis of 16 studies using 

NOSE score as an instrument to assess the outcome of functional rhinoplasty surgery. 

This analysis showed that there is substantial improvement in the NOSE score at 3 to 

6 months and 6 to 12 months. Also in a multicentre cohort study conducted by Yeung 

et al 
46

, the NOSE score was found to be improved at an early time point of 1 to 3 

months.  

In our study, the NOSE score was seen improving at 1 week, 3 week and almost 

reaches to 0 at 12 weeks which is the same earliest time points identified by Floyd et 

al and Yeung et al. This also affirms that early assessment of NOSE score can be used 

for assessment of outcome of surgery for DNS. Our present study shows that 

improvements can be seen even after 1 week of surgery.  

A longitudinal study on 49 patients was conducted by Gericci et al 
10

 to 

understand the time interval at which Nasal Obstruction Symptom Evaluation (NOSE) 

scores stabilize after functional septorhinoplasty. NOSE score was obtained 

preoperatively and postoperatively. The postoperative intervals of taking NOSE score 

were defined as early, middle and late. Early refer to postoperative period of 1-3 

months, middle was 4-6 months and late was more than or equal to 10 months. The 

preoperative and early postoperative NOSE scores were statistically significant while 

other NOSE scores did not show any statistical significance between them. The mean 

early, middle and late postoperative NOSE score were 24.2 ± 19.5, 20.6 ± 19.1 and 

23.1 ± 24.9 respectively.  

A study conducted by Macasaet and Cruz 
47

 to measure the outcome of 

Functional Endoscopic Sinus Surgery (FESS) among patients with nasal obstruction 
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due to nasal polyposis. The NOSE score was measured before and after surgery to 

assess the quality of life before and after surgery. The NOSE questionnaire was 

translated to Filipino. The mean postoperative NOSE score obtained was close to zero.  

In another study conducted by Spiekermann et al 
9
, NOSE score was validated after 

translating into German version. The participants completed the questionnaire in less 

than 4 minutes and did not have any difficulty in understanding the questions after 

translation. He validated the consistencey of NOSE score using Cronbach‘s α pre 

operatively and post operatively. A Cronbach‘s α of 0.87 was obtained preoperatively 

and a value of 0.90 when measured after one, three and twelve months after surgery. 

These two studies validate the consistency of NOSE score after translating into 

regional language. In our study, the NOSE score was translated into Kannada and it 

was found that the subject of the study could understand the questions easily and 

hence validates that NOSE score can be used in Kannada as well. The mean post-

operative NOSE score in our study is similar to that obtained in the study conducted 

by Macasaet and Cruz.
47

  

A study was conducted by Shrestha et al 
48

 to evaluate the outcome of 

septoplasty using NOSE scale. Among the 52 patients aged above 18, 65% percent of 

the patients were below 30 years of age. Also the mean preoperative NOSE score was 

slightly more in females than males.  

In our study also, two-third of the patients were below the age of 30. The mean 

preoperative NOSE score in our study was also slightly higher in females than males 

(pre-operative NOSE score of 59 in females as compared to 55 in males).   
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CONCLUSION 

Nasal obstruction is a common symptom and it can be due to various factors. 

Nasal obstruction affects 9.5 to 15% of the population. Depending upon the symptoms 

and extent of nasal obstruction, surgical and medical treatments are decided. 

Symptoms of nasal obstruction can be due to turbinate hypertrophy, mucosal 

congestion, adenoid hypertrophy, nasal mass, and others. Among the various reasons 

for nasal obstruction, deviated nasal septum is a common reason. Often, DNS is 

associated with hypertrophy of the inferior turbinate. If deviation of nasal septum is 

towards one side of the nasal cavity, the inferior turbinate on the contralateral side 

undergoes compensatory hypertrophy. On the basis of orientation in horizontal and 

vertical axes, Mladina classifies nasal septal deformity into 7 types.  

The extent of nasal obstruction as experienced by the patient often does not 

correlate with the clinical findings. Physiologic and psychological factors can 

influence the perception of nasal obstruction. Septoplasty is the surgical procedure for 

correction of DNS and it is often conducted along with turbinoplasty or turbinate 

reduction surgery. Among the several instruments available to assess the success of 

surgery and improvements in the quality of life after surgery, NOSE score scale is a 

promising tool. Nasal Obstruction Symptom Evaluation (NOSE) score is an easy self-

reporting questionnaire consisting of 5 questions and can be used for subjective 

assessment of nasal obstruction and thus for success of surgery.  

In our present study, a total of 60 subjects were part of the study. The subjects 

were of the age group 18-60. There were 41 males and 19 females in the study 

population. All the subjects in our study showed one of the seven types of DNS 

classification.  The NOSE score of subjects were taken before surgery, 1 week after 

surgery, 3 weeks after surgery and 12 weeks after surgery. 42% of the patients had 
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pre-operative NOSE score of 26 to 50 and 33% of the subjects had their NOSE score 

in the range 51 to 75. Most of the patients showed improvement in the NOSE score 

after 1 week of surgery when compared to their NOSE score before surgery. Mean 

NOSE score was 17 after 1 week of surgery. After 12 weeks of surgery, everyone 

showed complete cure from nasal obstruction and the mean NOSE score of close to 

zero was obtained. Hence NOSE score can be considered as a good method to assess 

the level of nasal obstruction as experienced by the patient. Also, septoplasty with 

turbinoplasty is an effective treatment method for DNS with HIT. 
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SUMMARY 

The prospective, observational study was conducted in Department of 

Otorhinolaryngology, Shri Dharmasthala Manjunatheshwara College of Medical 

Sciences and Hospital, Sattur, Dharwad, Karnataka from November 2019 to June 

2021. 

 In our study, we included patients in the age group of 18 – 60 years who suffer 

nasal obstruction and the symptoms persisting for more than 3 months. 

Patients where attending to the ENT OPD at Shri Dharmasthala 

Manjunatheshwara College of Medical Sciences and Hospital, Sattur, 

Dharwad, Karnataka. 

 The subjects of the study had identifiable DNS and hypertrophy as the sole 

cause for nasal obstruction. 

 Patients with record of failure of medical management of nasal obstruction 

like topical nasal decongestants and steroids, oral antihistamines and 

decongestants were included in the study. 

 Patients with history of radiation to head neck region, septal perforation, 

history of nasal trauma in the last year, uncontrolled asthma, septoplasty 

performed with concurrent sinus surgery and revision surgery were excluded 

from the study. 

 Patients diagnosed with DNS with bilateral inferior turbinate hypertrophy 

where based on history taking, clinical examination, DNE and CT PNS.  

 These patients have failed with maximal medical therapy with no reduction 

of symptoms.  
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 The surgical procedure done was standard septoplasty with reduction of size 

of   bilateral inferior turbinates under general anaesthesia.  Before starting the 

surgery, bilateral nasal cavities where decongested with adrenaline soaked 

patties. 2% lignocaine +1:200000 adrenaline infiltrations were given on both 

sides of the septum. A modified killian‘s incision was done at 

mucocutaneous junction. 

 The incision sites where closed using 3-0 vicryl suture. After septoplasty was 

done, bilateral inferior turbinates where infiltrated with 2% lignocaine 

+1:200000 adrenaline. Bilateral inferior turbinoplasty was done using a 

microdebrider. Medial surface of inferior turbinate was kept intact.  

 After surgery patients were kept in hospital for observation for a minimum 

period of 3 days, 2 days after surgery merocel removal was done. During 

discharge patients were advised to continue oral medications which included 

antihistamines, analgesics, for a period of one week along with application of 

oxymetazoline and liquid paraffin nose drops to both the nasal cavities.  

 Frequent follow up was done after 1 week, after 3 week and after 12 weeks 

after surgery. 

 Out of 60 subjects, 41 subjects were males and 19 subjects were female. 

Male subjects were almost two third of the total study population.  

 67% of the total study population belong to the age group of 18-27. Mean 

age of the male patients (28.88) was slightly higher than that of female 

patients (25.58) 
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 Majority of the subjects belong to Type 2, type 3 and type 4 of DNS and 

maximum number of subjects is having type 4 DNS. Only 1 subject is having 

type 7 DNS. 

 Majority of the patients have grade 3 of inferior turbinate hypertrophy (63%) 

followed by Grade II (28%). 

 Most of the patients complained of nasal obstruction for more than 6 months 

(79%) and one third of the patients had compliant of nasal obstruction for more 

than 4 years (33%).  

 The NOSE score of subjects were taken before surgery, 1 week after surgery, 3 

weeks after surgery and 12 weeks after surgery. 

 42% of the patients had pre-operative NOSE score of 26 to 50 and 33% of the 

subjects had their NOSE score in the range 51 to 75. Among both male and 

female patients maximum patients had NOSE score between the range 26 to 

50. The number of subjects with NOSE score more than 75 was more in 

female patients than male patients. The p test value (0.22) shows that the 

NOSE Score is not statistically significant among male and female subjects. 

 Most of the patients showed improvement in the NOSE score after 1 week of 

surgery when compared to their NOSE score before surgery. A mean NOSE 

score of 17.58 was obtained after 1 week of surgery.  

 Analysing the NOSE score before surgery and after 1 week of surgery, the p 

value for the t-test is very much less than 0.001 and hence this is highly 

statistically significant.  

 Most of the patients showed improvement in the NOSE score after 3 weeks of 

surgery and majority of them had a NOSE score below 10 after 3 weeks of 

surgery. A mean NOSE score of 6.58 was obtained after 3 weeks of surgery. 
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Analysing the NOSE score 1 week after surgery and after 3 week of surgery, 

the p value for the t-test is very much less than 0.001 and hence this is highly 

statistically significant.  

 Most of the patients showed improvement in the NOSE score after 12 weeks of 

surgery and majority of them had a NOSE score of 0 after 12 weeks of 

surgery.  
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ANNEXURE – 1 

PROFORMA 

 

Name:                                                                           OP No:    

Age:                                                                              IP No: 

Sex:                                                                               DOA:                    

Occupation:                                                                  DOD: 

Address:                                                                                             

 

Chief complaints: 

History of present illness: 

Nasal obstruction: 

Headache 

Decreased sensation of smell: 

Nasal congestion: 

Snoring/ mouth breathing: 

Post nasal drip: 

Sneezing: 

Ear discharge/ reduced hearing: 

Ear pain: 

Throat pain: 

Other Complaints: 

Past medical history: 

Past surgical history: 

Past drug history:  

Family history: 
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Personal history: ANY H/O ALLERGIES 

 

General physical examination: 

   Pulse:                     Pallor:                              Clubbing: 

   BP:                                   Icterus:                        Lymphadenopathy: 

   Temp:                                   Cyanosis:                               Edema: 

 

Systemic Examination: 

CVS: 

  RS: 

   P/A: 

  CNS: 

ENT and Head & Neck Examination: 

Nose: 

External nose: 

                                                                               Right                                        Left  

      Vestibule: 

 Anterior rhinoscopy: 

  Nasal cavity: 

    Septum: 

    Floor of the nose: 

  Lateral wall: 

 

 

 

 

 

 Hypertrophied Non hypertrophied 

Middle turbinate   

Inferior Turbinate   
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Posterior rhinoscopy: 

Cold spatula test: 

Olfactory nerve examination: 

Paranasal  sinuses: 

Cottle‘s Test 

Diagnostic Nasal Endoscopy (DNE):  

 

 

 

Ear:             

                                                                                 Right                                      Left 

Pre-auricular area: 

Pinna: 

Post auricular area: 

Ext. auditory canal: 

Tympanic membrane: 

                                                                                 Right                                      Left 

Middle ear: 

Tuning fork tests: 

Rinne‘s test: 

           Weber test: 

           ABC: 

Mastoid: 

Facial nerve: 

Vestibular function: 

Fistula test: 
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Throat: 

Lips: 

Gums and teeth: 

Buccal mucosa: 

Tongue: 

Floor of mouth: 

Hard palate:  

Retromolar trigone: 

Tonsils and pillars: 

Post. Pharyngeal wall: 

Indirect Laryngoscopy (IDL): 

Neck examination: 

Investigations: 

Hb%:              PLT:                                                 Urine routine:                                 

TC:                                                                            RBS:                                

DC:                            HIV:                              C/S: 

ESR:                                                                          HbsAg                           ECG 

BT/ CT 

PT TEST AND CONTROL                              INR: 

APTT TEST AND CONTROL   

 

Radiological Investigation: 

CT PNS: 
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ANNEXURE – 2 

INFORMED CONSENT FORM 

      SDM College of Medical Sciences & Hospital, Dharwad 

Department of ENT 

 

Patient Informed Consent Form 
 

Dissertation Title: ―A CLINICAL STUDY OF NOSE SCORE AS AN 

INSTRUMENT FOR EVALUATION OF SYMPTOMATIC IMPROVEMENT IN 

SEPTOPLASTY WITH BILATERAL INFERIOR TURBINOPLASTY‖ – A 

PROSPECTIVE OBSERVATIONAL STUDY 

Patient‘s Full Name (with father‘s name) __________________________________ 

I.P / O.P Number______________________________________________________ 

Date of Birth/Age _____________________________________________________ 

Address of Patient 

___________________________________________________________________ 

 

___________________________________________________________________ 

 

Mobile / Phone Number_______________________________________________ 

 

Educational Qualification of Patient _____________________________________ 

Occupation of Patient ______________________________________________ 

1. I …………………………………………………………….……... (name) / 

date of birth …………………... hereby consent to participate in this 

dissertation study. 

2. I confirm that the purpose of the study and the participation of patients who 

are undergoing septoplasty with bilateral inferior turbinoplasty in this study, 

have been explained to my satisfaction by the investigator/doctor,                        

Dr. Sathvika B, and also have had the opportunity to ask questions and clarify.  
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3. I also confirm that I have been explained about the need for follow ups for 1 

week after surgery, 6 weeks after surgery and 12 weeks after surgery, for the 

complete course of treatment. 

4. I have also been informed in the language which I understand about the 

routine investigations, treatment options, cost involved and complications of 

surgery like septal perforation, septal hematoma, injury to surrounding 

structures, and recurrence, and I fully consent for the same. 

5. I agree to take part in the above study. I understand that my participation in 

the study is voluntary and I have been informed that there would not be any 

additional expenses borne by me for participating in the study, neither will I 

receive any benefits, monetary or otherwise. 

6. I agree not to restrict the use of any data or results that arise from this study 

provided such a use is only for scientific purpose(s). However, I understand 

that my identity will not be revealed in any information released to third 

parties or published. 

 

 

 

 

 

Received a signed copy of Participant Information Document and Consent Form 

 

Signature (or Thumb impression) of the  

Subject/Legally Acceptable Representative: 

____________________________________ 

Date: _____________________    

 

Signature/Thumb Impression of subject 

 

 

 

Date 

 

 

Name of the subject in capitals 
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    ,      – 580009 

  ,                

 

                      

 

           : :                            

                     (                    

                   )                        

                                     

           :                        

 

                 (           ): __________________ 

 

ಐ. ./ ಓ. .    :___________________________________________________ 

 

         /     : _____________________________________________ 

 

            : ______________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

     /          __________________________________________________ 

      : __________________________________________________________ 

ಉ    :____________________________________________________________ 

1.    ______________________________________________ (   ) / 

         ___________ ಈ               

                 

2.     ಈ        ಉ                         

                                  .      
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 .                            ಇ        

                                  

      .  

 

3.                           , 6        12 

                               

                

 

4.                     ,            , 

        ,                          

       (        ,            ,       

            ,                , ಇ   .) 

                                   

          . 

 

5. ಈ                              . ಈ 

                                     , 

            ಇ                       

         ಇ            ಇ                

           . 

 

6. ಈ                            

                              

ಉ                       .     ,     

                                     

                                  

       .  

 

 

            /                      /          

    :             : 

 

            :               /         : 

 

ಈ                                              . 

 

 

         /                     /            

    :  
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ANNEXURE – 3 

APPROVAL OF INSTITUTIONAL ETHICS COMMITTEE 
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ANNEXURE – 4 

SYNOPSIS ACCEPTANCE LETTER 
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ANNEXURE – 5 

MASTER CHART 
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ANNEXURE – 6 

PLAGIARISM REPORT 

 


