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ABSTRACT 

Introduction: The current classifications of deviated nasal septum (DNS) are based on geometry and lack standardization, giving 

variable results for correlation between Eustachian dysfunction and DNS. Hence, there was a need for anatomic classification of DNS, 

taking into account the deviation of individual parts of the septum, which is possible now due to advances in endoscopic surgery 

and imaging. Objective: To devisean endoscopic anatomic classification of deviated nasal septum (DNS), for studying their role in 

causation of Eustachian dysfunction. Methods: The present Cross-sectional study was conducted in the Otorhinolaryngology 

Department of tertiary care teaching hospital of central India on200 consecutive patients in the age group of 18 to 70 years with 

nasal and/or ear complaints, diagnosed with DNS and/or chronic otitis media. Diagnostic nasal endoscopy along with Dynamic slow 

motion video endoscopy and CT scan of paranasal sinuses were done. Endoscopic septoplasty was performed, where indicated. The 

different types of septal deviations were classified, based on endoscopic, surgical and radiologic findings on CT scan, as per new 

classification, and correlated with the Eustachian function. Results: The new classification (Jain Bhalerao classification) has 10 types, 

which include the anatomic categories of maxillary crest displacement, vomerine deviation, deviation of perpendicular plate of 

ethmoid, caudal dislocations, septal spur and C shaped cartilaginous deviation. Conclusion: The new classification helps classify all 

types of DNS and study their role in causation of Eustachian dysfunction. 

 

Keywords: Nasal septum; Deviation; Eustachian tube; Function; Dynamic; Endoscopy; Anatomic; Classification. 

 

 

 

 

1. INTRODUCTION  

Nasal septum is the bony partition between the two nasal cavities. Nasal septum is partly bony and partly cartilaginous. Perfectly 

straight septum is a rarity (Moorthy et al., 2014; Gray, 1978). Various symptoms are attributable to the degree and type of deviated 

nasal symptom (DNS). Septal deformities can cause nasal and aural symptoms. Aural symptoms in case of DNS could be due to 

Eustachian tube dysfunction (ETD). Eustachian tube dysfunction is defined as the inadequate dilatory function causing secondary ear 

pathology. It may result from mechanical obstruction or functional causes (Poe et al., 2010; Gupta & Jain et al., 2015; Jain & Gupta, 

et al., 2016). It is frequently presumed that a relationship exists between an obstructive septal deviation and the bad function of the 

Eustachian tube (ET).  Nasal pathophysiology, as a regulator of the tubal function has always been a controversial subject. Recurrent 

or chronic ear problems like tinnitus, aural fullness, ear dischargeear aches and deafness are sometimes due to septal deviation, so 

the treatment of the nasal condition is imperative before the treatment of the ear.  

Various septal deformities include deviations, subluxation of caudal septum, crests due to fractures, spurs and spines (Olphen, 

2008). Various reasons lead to the occurrence of deviated nasal septum which include, racial factors, birth moulding of septum 

during parturition, developmental deformities of septum and trauma, based on the geometric configuration only (Neskey et al., 

2009). Various classifications of DNS have been proposed by different authors (Mladina et al., 2008; Mladina, 1987; Guyuron et al., 

1999; Baumann & Baumann, 2007; Lin et al., 2014; Salihoglu et al., 2014; Vidigal et al., 2013; Lee et al., 2013; Lawson, 1978; Cerkes, 

2011; Rohrich et al., 2002; Parrilla et al., 2013; Jin et al., 2007; Sawhney et al.,1964; Buyukertan et al., 2003; Reitzen et al., 2011; Rao et 

al., 2005; Teixeira et al., 2016). There are only few studies which demonstrate the relation between the septal deviation and the tubal 

pathology (Masoud et al., 2003). Dynamic slow motion video endoscopic analysis (DSVE) of ET has emerged as a tool for 

understanding the pathophysiology of tubal dysfunction. It can help to classify the Eustachian tube dysfunction into functional and 

mechanical causes by directly visualizing the nasopharyngeal opening of the Eustachian tube during rest, swallowing, and yawning 

(Jain & Gupta et al., 2016; Mathew et al., 2007). 

There is no universally accepted standard and validated classification of DNS. Multiple classification systems add a lot of 

confusion to this clinical entity. Most of the classifications of DNS miss nearly straight septum with displacement of maxillary crest, 

leading to reduction of space in one of the nasal cavities. Moreover, the current classifications of deviated nasal septum (DNS) are 

based on geometry only, giving variable results from different studies, correlating Eustachian dysfunction and DNS. An endoscopic 

anatomic classification would be a more logical option taking into account various possible combinations of deviations. This would 

help analyse the role of each type of deviation on causation of nasal and aural symptoms. With this in mind, the current study was 

undertaken to include the anatomic categories of maxillary crest displacement, vomerine deviation, deviation of perpendicular plate 

of ethmoid along with existing subtypes of caudal dislocations, septal spur and C shaped cartilaginous deviation, in classification of 
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DNS, based on endoscopic, surgical and radiologic findings. In the present study, we have attempted to analyse the influence of 

individual anatomic categories of septal deviations of this new classification with regard to Eustachian function, as assessed by DSVE. 

 

2. METHODOLOGY 

Study design 

Cross-sectional study 

 

Settings 

Otolaryngology Department of Rural teaching hospital of Central India, from 1st September 2017 to 31st March 2019 

Participants: 200 consecutive patients in the age group of 5 to 70 years with nasal and/or ear complaints, diagnosed with DNS 

and/or chronic otitis media, regardless of gender, and ethnicity were included in the study who met inclusion/exclusion criteria and 

after obtaining written and informed consent from them. 

 

Data sources/measurement 

The study was conducted after prior Institutional ethics committee approval, vide approval no. XXXX/ IEC/2017-18/6649. All patients 

underwent Diagnostic nasal endoscopy along with Dynamic slow motion video endoscopy, for Classification of type of DNS and 

grading of Eustachian dysfunction. Otoscopic examination and Pure Tone Audiometry was done in all the cases and Tympanometry 

was performed, where indicated, to find the hearing status and status of middle ear. Relevant investigations like CT (Computed 

Tomography) scan of paranasal sinuses (PNS) and High Resolution CT of Temporal Bone were carried out, wherever indicated. 

Endoscopic Septoplasty was performed where indicated, for nasal or aural problems. The different types of septal deviations based 

on endoscopic findings, surgical findings during septoplasty and radiologic findings on CT scan in selected cases were entered in the 

excel sheet and categorised into “The endoscopic and anatomic classification of DNS” (Jain Bhalerao (JB) classification), devised by 

us, validated previously from our unpublished data.  

 

Procedure of Dynamic slow motion video endoscopy for assessment of Eustachian function 

Nasal video endoscopy was done by 30°, rigid Henke Sass Wolf nasal endoscope of 4 mm diameter under local anaesthesia and 

recording with the help of Scopydoc recording software. Endoscopy was done by introducing endoscope along the floor of the nasal 

cavity facing superiorly and advanced just beyond the posterior end of the inferior turbinate and was rotated laterally to face the 

nasopharyngeal orifice of Eustachian Tube (ET). Transnasal endoscopic examination of the nasopharyngeal opening of Eustachian 

tube during rest and swallowing was carried out to study the dilatory movements. Grading of ET opening was done as below (Jain & 

Gupta et al., 2016; Mathew et al., 2007). 

Grade 0: Normal Eustachian tube with no congestion or mucosal edema. Lateral wall and medial cartilaginous lamina motion are 

normal. Tubal lumen opens well on swallowing. 

Grade 1: Edema and congestion of the mucosa limited to the pharyngeal orifice of Eustachian tube with normal lateral wall motion. 

Tubal lumen opens with swallowing. 

Grade 2A: Reduced lateral wall motion secondary to congestion and edema involving lumen. Tubal lumen opens partly with 

swallowing. 

Grade 2B: Reduced lateral wall motion due to abnormal tubal muscular contraction. Tubal lumen opens partly with swallowing. 

Grade 3A: Tubal lumen fails to open secondary to gross edema on swallowing. 

Grade 3B: Tubal lumen fails to open with swallowing secondary to abnormal contraction of tubal muscle. 

Patulous (P): Patulous tube with persistent patency of the lumen. 

 

Statistical analysis 

The collected data was analyzed with IBM, SPSS (IBM Corp., Statistics for Windows, version 23.0, Armonk, NY). Correlation between 

the type of septal deviation and various clinical features was done by logistic regression analysis and chi-square tests. Chi square 

test was used to evaluate the level of significance and P value of < 0.05 was considered significant. 
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3. RESULTS 

Endoscopic Anatomic Classification of DNS (Jain Bhalerao (JB) classification) (Table 1, Fig.1) 

 

 

 

 

Figure 1 Endoscopic Anatomic Classification of Deviated Nasal Septum (DNS) (Jain Bhalerao (JB) classification) 

 

Table 1 Endoscopic Anatomic Classification of Deviated Nasal Septum (DNS) (Jain Bhalerao (JB) classification) (Validated from earlier 

unpublished data and copyrighted by the authors) 

Type of DNS Description 

Type 1 
Cartilaginous deviation only on one side  

(C shaped) 

Type 2 
Cartilaginous deviation with caudal dislocation 

(ipsilateral/contralateral) 

Type 3. 

Ipsilateral high posterior deviation (perpendicular 

plate of ethmoid) with cartilaginous deviation of 

septum, with vomerine deviation and/or 

ipsilateral/contralateral caudal dislocation. 

Type 4. 

Contralateral high posterior deviation 

(perpendicular plate of ethmoid) with cartilaginous 

deviation of septum, with vomerine deviation 

and/or ipsilateral/contralateral caudal dislocation. 

Type 5. 

Ipsilateral high posterior bony deviation 

(perpendicular plate of ethmoid) with maxillary crest 

displacement and / or vomerine deviation, with/ 

without spur, with/without caudal dislocation. 

Type 6. 

Contralateral high posterior bony deviation 

(perpendicular plate of ethmoid) with maxillary crest 

displacement and/or vomerine deviation with/ 

without spur with/ without caudal dislocation. 

Type 7. Maxillary crest displacement and/or vomerine 
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deviation with/ without spur with/ without caudal 

dislocation. 

Type 8. 
High posterior bony deviation only (Unilateral or 

bilateral) 

Type 9. Spur only (cartilaginous and/ bony) 

Type 10 Any other (Combination of previous types) 

 

The classification has been made, taking into account most of the likely combinations of deviations of nasal septum, in order to 

study their clinical significance for causation of eustachian tube dysfunction, degree of nasal obstruction and laterality of symptoms. 

The different categories include, only bony (Maxillary crest and/ or Vomerine deviation), only cartilaginous, or the combination of 

bony and cartilaginous in order to study the degree of space reduction in nasal cavity, C-shaped or S-shaped, by making 

combination with ipsilateral or contralateral high posterior deviation; and whether it is only anterior or posterior type of deviation. 

These types were made on the basis of endoscopic, Radiologic (CT Scan of PNS) and surgical findings during septoplasty (Figs 2-6).  

 

Figure 2 Endoscopic Picture of Nasal Cavity showing High Posterior DNS – associated with Type 4 DNS. (DNS- Deviated nasal 

septum, S- Septum, MT- Middle Turbinate) 

 

Figure 3 Endoscopic Picture of Nasal Cavity showing gross space reduction of right nasal cavity without any curvature of septum, 

associated with Type 5 DNS. ((DNS- Deviated nasal septum, S- Septum, IT- Inferior Turbinate) 

 

 

Figure 4 Endoscopic Picture of Nasal Cavity showing Maxillary crest displacement with vomerine deviation with spur, associated 

with Type 7 DNS (DNS- Deviated nasal septum, S- Septum, IT- Inferior Turbinate) 
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Figure 5 Computed Tomography of Paranasal sinuses (Axial section) showing gross space reduction of right nasal cavity, with 

luminal discrepancy, associated with Maxillary crest displacement and vomerine deviation with spur of Type 7 DNS. 

 

 

Figure 6 Computed Tomography of Paranasal sinuses (Axial section) showing angulated deviation on left side, associated with 

Ipsilateral high posterior bony deviation (perpendicular plate of ethmoid) with maxillary crest displacement and vomerine deviation, 

with spur of Type 5 DNS. 

 

Correlation of type of deviated nasal symptoms with eustachian tube dysfunction 

Different types of DNS were evaluated for the incidence of ETD. 80.7 % of cases of DNS were associated with Eustachian tube 

dysfunction. 

Eustachian tube dysfunction was more commonly associated with bony deviations of septum involving maxillary crest deviation, 

in association with deviation of vomer, as in type 7 DNS with maxillary crest/ vomerine displacement (100 %), and also when 

associated with deviation of perpendicular plate of ethmoid to contralateral side, as in type 6 DNS (91.66%) and type 5 DNS with 

ipsilateral high posterior bony deviation (83.33%). Gross cartilaginous deviations associated with ipsilateral high posterior deviation 

with cartilaginous type of deviation with type 3 DNS (85.71%), type 1 DNS with C shaped deviation (66.66%) and minimum in type 2 

& 4 DNS with cartilaginous type of deviation and caudal dislocation and contralateral high posterior deviation with cartilaginous 

type of deviation (50% each) and was significant (p value 0.0001) (Table 2).  

 

Table 2 Correlation of Type of Deviated Nasal Symptoms with Eustachian Tube Dysfunction (ETD) 

Type of DNS Total no. of patients No. of patients with 

ETD (%) 

Type 1 35 (17%)  23 (65.7%) 

Type 2 15 (7.5%)      8 (53.3%) 

Type 3 27 (15%) 23 (85.1%) 

Type 4 15 (7.5%) 8(50.3%) 

Type 5 23 (11.5%)   19 (82.6%) 

Type 6 46 (23%)      42 (91.3%) 

Type 7 35 (17%)   35 (100%) 

Type 8 4 (2%)  4 (100%) 

Total 200 162     (81%) 

p-value - 174.2,p=0.0001,S 
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4. DISCUSSION 

While attempting to study the correlation between Eustachian function and DNS, we observed that the current existing 

classifications are geometric classifications based on anterior rhinoscopic findings or endoscopic findings only, and based on type, 

site, degree of deviation, associated external deformity and some include presence of inferior turbinate hypertrophy or concha 

bullosa in the classification (Table 3).  

 

Table 3 different classifications of deviated nasal septum as proposed by various authors and their key components 

Author, year, location Components of deviated nasal septum classification 

Sawhney and 

Sinha, 211964, 

India  

Mild, moderate, and marked deviation of septum. Cartilage 

and bony deflection, level of deviation. dislocation of septal 

cartilage 

Lawson, 16 1978, Canada  
C-shaped, S-shaped, Deviated nose, Twisted nose, Skeletal 

asymmetry. 

Mladina, 9 1987, Croatia  

7 Types including vertical septal ridge in the valve region, 

based on whether it reaches the valve region, vertical septal 

ridge located more deeply in the nasal cavity, S-shaped, 

horizontal septal spur, massive bone spur. 

Guyuron et al10, 1999, USA  

C-shape anteroposterior and cephalocaudal, S-shape 

anteroposterior and cephalocaudal, septal tilt, localized 

deviations, large spurs. 

Rohrich et al18, 2002, USA  
Caudal septal deviation (straight septal tilt, C-shaped, and S-

shaped), dorsal deformity (C-shaped or S-shaped). 

Rao et al24., 2005, India 

VII types - mild deviations in vertical or horizontal plane, 

anterior and posterior vertical deviation, S-septum, horizontal 

spur on one side, deep grove on the concave side. 

I. Baumann and 

H. Baumann,11 

2007, Germany 

 

Type 1: septal crest with contralateral turbinate hyperplasia, 

vomeral spur  

Type 2: cartilaginous deviated nose with ipsilateral turbinate 

hyperplasia  

Type 3: high septal crest deviation with bilateral turbinate 

hyperplasia, contralateral concha bullosa  

Type 4: caudally inclined septum with contralateral turbinate 

hyperplasia, contralateral concha bullosa  

Type 5: septal crest with bilateral turbinate hyperplasia 

Type 6: caudally inclined septum with bilateral turbinate 

hyperplasia. 

Jin et al.20, 2007, Korea  

IV types - Localized deviation like crest, spur or caudal 

dislocation; curved/angulated deviation with or without 

localized deviation, or with associated external nasal deformity. 

Cerkes,17 2011, Turkey  

Caudal septal deviation (septal tilt),  

Anteroposterior C- and S-shaped deviation,  

Cephalocaudal C- and S-shaped deviations. 

Vidigal et al.14, 2013, Italy  
Degree I, II and III, depending on whether the deviation 

reached the lower nasal turbinate. 

Lee and Baker,15 2013, USA  

Deviated or displaced caudal septum from the maxillary crest, 

C-shaped septal deformity in the vertical and horizontal plane, 

S-shaped septal deformity in the vertical and horizontal plane 

horizontal plane. 

Salihoglu et al.,13 Grade 1, 2 and 3, depending upon degree of deflection from 
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2014, Turkey 

 

midline toward lateral wall. 

Classification used in the 

present study (Jain Bhalerao 

Classification, 2019) 

 

Endoscopic anatomic classification of DNS 

(validated from unpublished data) 

Type 1. Cartilaginous deviation only on one side (C shaped) 

Type 2. Cartilaginous deviation with caudal dislocation 

(ipsilateral/contralateral) 

Type 3. Ipsilateral high posterior deviation (perpendicular plate 

of ethmoid) with cartilaginous deviation of septum, with 

vomerine deviation and/or ipsilateral/contralateral caudal 

dislocation. 

Type 4. Contralateral high posterior deviation (perpendicular 

plate of ethmoid) with cartilaginous deviation of septum, with 

vomerine deviation and/or ipsilateral/contralateral caudal 

dislocation. 

Type 5. Ipsilateral high posterior bony deviation (perpendicular 

plate of ethmoid) with maxillary crest displacement and / or 

vomerine deviation, with/ without spur, with/without caudal 

dislocation 

Type 6. Contralateral high posterior bony deviation 

(perpendicular plate of ethmoid) with maxillary crest 

displacement and/or vomerine deviation with/ without spur 

with/ without caudal dislocation 

Type 7. Maxillary crest displacement and/or vomerine 

deviation with/ without spur with/ without caudal dislocation. 

Type 8. High posterior bony deviation only (Unilateral or 

bilateral) 

Type 9. Spur only (cartilaginous and/ bony) 

Type 10. Any other(Combination of previous types)  
 

Maxillary crest deviation with a nearly straight septum was not included in any of the existing classifications. This was one of the 

most common types of DNS diagnosed on endoscopy and confirmed during surgery by us. Hence, we made an endoscopic and 

anatomic classification of DNS to incorporate combinations of deviations of individual parts of nasal septum, in order to study their 

clinical significance for causation of Eustachian tube dysfunction. The different categories include, only bony (Maxillary crest and/ or 

Vomerine deviation), only cartilaginous, or the combination of bony and cartilaginous in order to study the degree of space 

reduction in nasal cavity, C-shaped or S-shaped, by making combination with ipsilateral or contralateral high posterior deviation; 

and whether it is only anterior or posterior type of deviation.  

This classification was initially validated by us in a small group of patients and then applied in the current study. Our new 

classification includes all likely combinations of septal deviations of individual components of the septum and incorporates the 

anatomic category of maxillary crest and vomerine deviation with space reduction of nasal cavity, without any obvious curvature of 

septum, an entity which has not been included in any of previous existing classifications. These were missed by previous authors, as 

all existing ones are geometric classifications of DNS, based on anterior rhinoscopic or endoscopic findings only. We have 

incorporated surgical and radiologic findings to give a more comprehensive classification of DNS. The current classification renames 

the high posterior DNS of old classifications as deviation of perpendicular plate of ethmoid, as this is anatomic classification. Some 

of the previous terminologies of caudal dislocation, spur and C-shaped cartilaginous deviation have been retained in the new 

classification (Guyuron et al., 1999; Jin et al., 2007). This classification was made in order to study the symptoms and signs associated 

with each type of deviation and were correlated with the Eustachian function studied by DSVE, in the present study. Our 

classification has implications mainly for the relevance to the impact of DNS with Eustachian tube functions, and also for nasal 

symptoms. 

 

Association of Eustachian tube dysfunction with type of deviation 
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In our study we observed the association between space reductions in nasal cavity in different types of DNS with ETD. The relative 

degree of disproportion between overall spaces in the two nasal cavities, as is seen in bony deviations, seems to be directly related 

to the Eustachian dysfunction. This was evident from greater percentage of cases of Eustachian dysfunction in categories type 5, 6 

and7 of DNS. Due to space reduction in nasal cavity Hagen – Poiseuille law is applicable and Bernouilli's principle causes pressure 

drop (Konno, 1973; Kern, 1973). We propose that sniffing in this situation further increases the air flow that further increases this 

pressure drop in that nasal cavity. This pressure drop can lead to oedema of torus and ETD. This is probably the first study to have 

correlated the space reduction in bony deviations with ETD. Further studies with larger sample size are needed to confirm this. 

Similar to this, a previous study by senior author had observed that out of 33 contralateral normal ears in patients with unilateral 

otitis media, when taken as control group, 19 Eustachian tubes were found to be dysfunctional (Jain et al., 2016). The authors found 

that in unilateral otitis media, the contralateral healthy ear is also associated with ETD. Septoplasty in such cases, by correcting this 

luminal discrepancy, will not only correct the ipsilateral Eustachian dysfunction but also the dysfunction on the contralateral side. 

The results of the present study were similar to that of few other authors, who also found association between Eustachian 

dysfunction and middle ear pressure abnormalities in patients with deviated nasal septum (AL-Shujairi, 2019; Low et al., 1993; Deron 

et al., 1995; Duran et al., 2014). 

 

5. CONCLUSION 

This is first endoscopic anatomic classification which helps cover all the possible combinations of deviations of nasal septum, in 

order to study their clinical significance for causation of Eustachian tube dysfunction. Such anatomic classification was needed in 

present era of endoscopic surgery. Our classification includes a nearly straight septum with maxillary crest displacement, which often 

goes undiagnosed, not being included in any of the previous classifications, and this was found to be a very significant cause of 

Eustachian dysfunction, in our study. Maximum Eustachian tube dysfunction was seen more commonly in all patients of bony 

deviation, type 7, 6 and 5 DNS. The relative degree of disproportion between the spaces in the two nasal cavities seems to be 

directly proportional to Eustachian dysfunction.  

 

Strengths of the study 

We have devised a new unique endoscopic and anatomic classification of DNS which will have clinical implications. It will help in 

surgical decision making with regards to indications of septoplasty and type of surgery. Our classification also helps in evaluating 

the unilateral and bilateral symptoms and signs according to the type of deviation. There are numerous classification systems of 

DNS based on geometric configuration only this is the first classification system which takes into account the deviation of individual 

anatomical parts of the septum. This study highlights the importance of assessing Eustachian function by nasal endoscopy in 

patients who do not have nasal symptoms but still have Eustachian dysfunction. 

 

Limitations 

Limited sample size 

We have not taken degree of deviation into consideration. 

The new classification has been made to study mainly the influence of individual types of deviation on Eustachian function. 

The effect of external deviation has not been considered.  

The impact ofassociated inferior turbinate hypertrophy has not been studied.  
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