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Evaluation of nasal septal deviation in patients with chronic 
rhinosinusitis – an interrater agreement study *

Abstract 
Background: The significance of nasal septal deviations may be hard to evaluate. Patient history, clinical examination, nasal endo-

scopy and sinus CT scans contribute in the evaluation. We aimed to investigate the interrater agreement in the evaluation of nasal 

septal deviations in patients with chronic rhinosinusitis (CRS).

Methodology: A total of 30 patients were included in the study. Three rhinologists using nasal endoscopy evaluated the presence 

and degree of septal deviation. A rhinologist and a radiologist also evaluated the presence and degree of septal deviation on 

sinus CT scans. Interrater agreement was measured using unweighted Fleiss’ kappa (K
f
).

Results: In the endoscopic evaluation of septal deviation, the raters attained a K
f
 of 0.31 (SE 0.12), 0.33 (SE 0.11) and 0.37 (SE 0.11) 

for the assessment of anterior deviations, inferior/posterior deviations and deviations by the perpendicular plate, respectively. In 

the radiologic evaluation of septal deviation, the raters attained a K
f 
of 0.52 (SE 0.13), 0.63 (SE 0.16) and 0.38 (SE 0.16) for the as-

sessment of anterior deviations, inferior/posterior deviations and deviations by the perpendicular plate, respectively. 

Conclusion: Our study showed a limited agreement in the endoscopic evaluation of septal deviation. Conversely, a higher agree-

ment was achieved in the radiologic evaluation. Sinus CT scans might be a helpful objective examination technique, but it cannot 

be an alternative to clinical evaluation using acoustic rhinometry, rhinomanometry or Peak Nasal Inspiratory flow. 
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Introduction
Clinical examination, consisting of anterior rhinoscopy, nasal en-

doscopy, and sinus CT scan, are useful examination techniques 

for the classification of nasal septal deviation and preoperative 

planning prior surgery(1-5). Although CT scan is normally only a 

part of the evaluation if the patients also have sinus disease, it 

may be a helpful examination if the nasal stenosis is not fully 

explained by nasal endoscopy.

Nasal septal deviations are anatomically often described as 

C- or S-shaped deviations in the vertical or horizontal plane(6). 

However, previous research has shown that the shape and size 

of septal deviation not always interconnects with the symptoms 

and the need for surgery – thus the clinical significance of the 

septal deviation(7). The majority of rhinologists would agree 

that total occlusion of one nasal cavity represents a significant 

deviation in any part of the nasal cavity, but more discussion 

occur regarding significance of partly occlusion where the 

location of deviation inside the nasal cavity may also play a role. 

The location of deviations inside the nasal cavity are not always 

noted; although anterior deviations may significantly reduce the 

nasal airway; deviations by the perpendicular plate may cause 

obstruction primarily of the middle meatus; and inferior/posteri-

or obstruction of the nasal cavity at the site of Vomer may cause 

both types of obstructions. The lack of a standardized scoring 

system and difficulty in addressing significant septal deviations 

might lead to some degree of subjectivity in otherwise objective 
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examination techniques(6, 8, 9). Although objective examination 

techniques are important, research concerning the interrater va-

riability of nasal endoscopy and sinus CT scan for the evaluation 

of septal deviation is limited.

The aim of our study was to determine the interrater agreement 

in the endoscopic and radiologic evaluation of nasal septal devi-

ations in patients with CRS. Additionally, we sought to evaluate 

clinicians’ ability to predict clinically significant deviations when 

blinded to patients’ symptoms. 

Materials and Methods
Study design and setting 

An observational, single-institutional study was conducted to 

evaluate the interrater agreement in the assessment of septal 

deviation in patients with CRS. Patients were included between 

September 2015 and March 2016 at the Department of Otorhi-

nolaryngology, Odense University Hospital, Odense, Denmark.

Participants

A total of 31 patients were referred to the study by ENT practi-

tioners and were diagnosed with CRS according to the criteria 

outlined in the European Position paper on Rhinosinusitis and 

Nasal polyps (EPOS 2012). To evaluate the severity of CRS the 

patients completed the Sino-Nasal Outcome Test (SNOT-22) and 

a Visual Analogue Scale (VAS) on overall sino-nasal symptoms. 

Inclusion criteria have been described previously(10). Exclusion 

criteria were: previous surgery in the nose and/or paranasal 

sinuses, failure to complete the full examination, large septal 

perforation, pregnancy and insufficient language skills. 

Nasal endoscopy

Three rhinologists, all blinded to patients' medical history and 

symptoms, performed bilateral anterior rhinoscopy after which 

the last rater administered topical decongestion (lidocaine 5% 

phenylephrine hydrochloride 1%) in the nasal cavity. Then, the 

raters performed nasal endoscopy (0-degree 4 mm rigid endo-

scope). Each rater noted the presence and degree of deviations 

at the anterior part of the septum, the inferior/posterior part 

of the septum (vomer), and the superior part of the septum 

(perpendicular plate). This subdivision of the nasal septum was 

used throughout this study and it is illustrated in Figure 1. Each 

nasal cavity was rated as 0 (no deviation), 1 (mild non-significant 

deviation) or 2 (severe significant deviation) for each of the three 

types of septal deviation as shown in Figure 2.

After examination, blinding was removed, and symptoms and 

medical history were revealed to the raters. Clinical significant 

septal deviation was defined by objective significant septal devi-

ation and sino-nasal symptoms considered related to the septal 

deviation. If clinical significant septal deviation was concluded 

the patient was offered and underwent septal surgery. Thus, we 

chose to perceive the offer of septoplasty as an indicator of a 

clinical significant septal deviation.

Sinus CT scans

Following clinical examination, patients underwent sinus CT 

scans. An experienced rhinologist and an experienced radio-

logist evaluated the presence and degree of septal deviations. 

The findings were quantified as shown in Figure 3. The sinus 

CT scans were evaluated using coronal and axial projections 

and the raters were blinded to symptoms, medical history and 

objective findings. 

Figure 1. Subdivision of the nasal septum: anterior part, inferior/poste-

rior part (vomer) and superior part (perpendicular plate).

Figure 2. Nasal septal deviation scoring system for nasal endoscopy.

Figure 3. Nasal septal deviation scoring system for sinus CT scans.



108

Stockmann et al.

Statistical analysis

The statistical analysis was based on data from 30 observations 

obtained from the initial study by Larsen et al. (10). The agree-

ment between raters was addressed using unweighted Fleiss’ 

kappa (K
f
) where a K

f
 of -1 indicated complete disagreement, 

a K
f
 of 0 indicated agreement expected by chance and a K

f
 of 

1 indicated complete agreement. P values below 0.05 were 

considered statistically significant. A bootstrap method (1000 

bootstrap replications) was used to calculate a bias corrected 

95% confidence interval (95% CI). 

Statistical analysis was performed using STATA version 15.1 

(StataCorp LLC, Lakeway Drive College Station, TX, USA).

Results
Thirty-one patients were included in the study. One patient was 

excluded due to a large septal defect resulting in a study popu-

lation of thirty patients consisting of 20 males (66.7%) and 10 

females (33.3%). Patients had an average age of 50 years (range: 

28-77), an average SNOT-22 score of 43.17 (range: 9-75, SD 

18.47) and an average VAS score of 6.64 (range: 2.2-9.8, SD 2.12). 

SNOT-22, VAS and the prospective indication for Functional En-

doscopic Sinus Surgery are only descriptive for the population, 

and are not used in the evaluation of septal deviation. Fifteen 

patients (50%) were offered and underwent septoplasty. 

Nasal endoscopy

The evaluation of the nasal cavities of each patient resulted in 30 

observations for each category from each rater. In the assess-

ment of anterior deviations, 72.2%, 7.8% and 20.0% of the cases 

were rated as 0, 1 and 2, respectively. In the assessment of infe-

rior/posterior deviations, 35.6%, 22.2% and 35.6% of the cases 

were rated as 0, 1 and 2, respectively. In the assessment of devia-

tions by the perpendicular plate, 62.2%, 14.4% and 18.9% of the 

cases were rated as 0, 1 and 2, respectively. Patients, where one 

or more raters marked any of the three parameters as unable to 

assess, were excluded from analysis. Hence, observations from 

30 patients, 26 patients and 28 patients were used to calculate 

a K
f
 for the anterior deviations, inferior/posterior deviations and 

deviations by the perpendicular plate, respectively. The K
f
 values 

are shown in Table 1. 

The p values and 95% CIs suggest the agreement between the 

raters was not due to chance as the evaluation of all parame-

ters obtained a K
f
 above 0. The best interrater agreement was 

achieved in the assessment of deviation by the perpendicular 

plate.

Furthermore, we evaluated the raters’ ability to predict clinically 

significant deviations by comparing deviations marked with 

the rating 2 and the number of patients offered septoplasty. 

Table 2 shows the distribution of assessments for each rater and 

whether patients were offered septoplasty or not. 

Rater 1 achieved a sensitivity of 66.67% and a specificity of 

93.33%. Rater 2 achieved a sensitivity of 73.33% and specificity 

of 80%. Rater 3 achieved a sensitivity of 100% but a specificity 

of 60%.

Sinus CT scans

Thirty observations were used to calculate a K
f
 for radiologic 

evaluation of septal deviation. In the rating of all three types of 

deviations, the rhinologist used the rating 2, 11 times whereas 

the radiologist used the rating 2, 9 times. Table 3 shows the K
f
 

values for the right and left side of the nasal septum along with 

an average K
f
 value for each deviation. 

The p values and 95% CIs suggest the agreement between our 

raters was not achieved just by chance as the evaluation of all 

parameters obtained a K
f
 above 0. The greatest interrater agree-

ment was achieved in the assessment of inferior/posterior devia-

tions. However, wide 95% CIs are seen in all parameters, which 

indicates a substantial uncertainty concerning the reported K
f
 

values.

Table 1. Agreement analysis for endoscopic evaluation of nasal septal 

deviation.

Table 2. Prediction of clinical significant deviations by all three raters.

Kf SE 95% CI z 
value

p value

Anterior deviation 0.31 0.12 0.09 to 0.55 3.63 0.001

Inferior/posterior 
deviation

0.33 0.11 0.15 to 0.55 4.11 < 0.001

Deviation by the 
perpendicular plate

0.37 0.11 0.19 to 0.61 4.56 < 0.001

Rater #1 + septoplasty ÷ septoplasty

Significant deviation 10 1 11

Non-significant 
deviation

5 14 19

15 15 30

Rater #2 + septoplasty ÷ septoplasty

Significant deviation 11 3 14

Non-significant 
deviation

4 12 16

15 15 30

Rater #3 + septoplasty ÷ septoplasty

Significant deviation 15 6 21

Non-significant 
deviation

0 9 9

15 15 30
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Discussion
Synopsis of key findings

In the endoscopic evaluation of septal deviations, the raters 

attained a level of agreement significantly greater than what 

should be expected by chance for all three parameters. How- 

ever, specifying the null-hypothesis as K
f
 = 0, has a questionable 

value when measuring agreement between clinicians in a diag-

nostic examination(11). Sim et al. suggest a clinical cut off value 

of 0.40 and a value below this should be deemed unacceptable 

for use in clinical health care(11). None of the three parameters 

achieved a K
f
 value above 0.40 comparing endoscopic evalu-

ation of the nasal cavity. This illustrates the possible limitation 

of nasal endoscopy as a sole standing (objective) examination 

technique and it is reasonable to assume that some degree of 

subjectivity in the evaluation of septal deviation is inevitable. 

In the assessment of a clinical significant septal deviation our 

raters were able to achieve a sensitivity of 66.67%, 73.33% and 

100% as well as a specificity of 93.33%, 80% and 60%. 

Using a clinical cut off value of 0.40 in the radiologic evaluation 

of septal deviations shows that anterior deviations and inferior/

posterior deviations can be objectively evaluated using sinus 

CT scans. However, the agreement in the evaluation of devi-

ation by the perpendicular plate falls below 0.40 indicating a 

limited agreement. This indicates that a clinician - in this case a 

rhinologist - and a radiologist in some cases disagree in the as-

sessment of the significance of deviations by the perpendicular 

plate. We have speculated that a reason for this disagreement 

could be differences in clinical experience, as the rhinologist has 

seen and treated several patients with septal deviations, while 

the radiologist evaluates the x-ray images and describes extend 

of pathology, but without having experience of treating the 

patients. 

Strength and weakness of the study

The most obvious strength of our study is the contribution to 

field of classification of septal deviation by including an inter-

rater analysis based on nasal endoscopy and sinus CT scans. 

To the best of our knowledge, only one study has investigated 

the interrater agreement in the endoscopic evaluation of septal 

deviation and no studies have investigated the interrater agree-

ment in the radiologic evaluation of septal deviation. However, 

potential limitations should be considered. All participants 

in the present study were diagnosed with CRS, which might 

suggest that our raters encountered a greater number of cases 

with septal deviation than if we had used a sample from the 

general population(12). Using patients diagnosed with CRS also 

made it difficult to distinguish between symptoms caused by 

CRS and septal deviation, as the inflammatory state in the nasal 

epithelium in patients with CRS can cause a sensation of nasal 

obstruction without necessarily an objective obstruction of 

nasal flow. Unfortunately, as our patients were diagnosed with 

CRS, we were not able to use SNOT-22 to address symptoms 

caused by septal deviation. Therefore, CRS and SNOT-22 were 

only descriptive for our population and the evaluation of septal 

deviation and indication for septoplasty was independent of 

this. Thus, the study could, with advantage, have been perfor-

med on a study population without CRS. This would, however, 

imply CT scans in patients that do not normally have CT scans 

performed. 

The anatomical classification of the septum, as shown in Figure 

1, was chosen by the study group. Other classifications could be 

used e.g. subdivision into nasal valve, maxillary crest, cartilagi-

nous septum and osseous septum or the well-known and widely 

used Mladina classification(13). 

A relatively large number of observations was rated as 0 in 

all categories. A heavily one-sided distribution of ratings will 

Table 3. Agreement analysis for radiologic evaluation of nasal septal deviation.

Kf SE 95% CI z value p value

Anterior deviation

    Left 0.45 0.13 0.08 to 0.82 3.39 <0.001

    Right 0.59 0.13 0.18 to 1.00 4.67 <0.001

    Total 0.52 0.13

Inferior/posterior deviation

    Left 0.66 0.14 0.40 to 0.89 4.77 <0.001

    Right 0.60 0.17 0.27 to 0.93 3.49 <0.001

    Total 0.63 0.16

Deviation by the perpendicular plate

    Left 0.27 0.14 0.00 to 0.57 1.87 0.031

    Right 0.49 0.17 0.06 to 0.83 2.95 0.0016

    Total 0.38 0.16
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lead to a large expected agreement and impact the size of K
f
. 

Hoehler argues that the effect of rating distribution should not 

be omitted by adjusting(14), but a sample size consisting of equal 

amount of participants with and without the presence of septal 

deviations would keep the expected agreement low without 

artificially adjusting for it. If nasal endoscopy is a truly useful tool 

for objective examination it would not matter how large the 

expected agreement is for the raters to agree, but if a degree 

of subjectivity is present, a large expected agreement could 

hamper the interrater agreement. Our choice to include a third 

rating category “2” was chosen to assess whether the raters were 

capable of agreement not only in determining the presence of 

a deviation but also in assessing whether a given deviation was 

expected to be of clinical significance for the patient. The addi-

tion of a third rating category might reduce the K
f
 value, but we 

chose to include it nonetheless(11). Lastly, the interrater agree-

ment analysis of the radiologic evaluation of septal deviation 

showed wide 95% CIs indicating uncertainty in the results. An 

increased sample size and/or number of raters would probably 

result in more precise results.

Comparisons with other studies

Our results have several similarities with Raithatha et al. investi-

gating the agreement of nasal endoscopy in evaluation of septal 

deviation(9). Fourteen patients with CRS underwent digital video 

nasal endoscopy, which were reviewed by five blinded rhino-

logists. In the assessment of septal deviation, they achieved a 

K
f
 value of 0.240 showing an even lower interrater agreement 

compared to our results. Regarding differences in study design, 

Raithatha and colleagues used video recordings instead of real-

time nasal endoscopy. Using video recordings makes it impos-

sible for the rhinologist to adjust the nasal endoscope and this 

might explain that a higher agreement is obtained when using 

real-time endoscopy. Compared to our study, Raithatha et al. 

included fewer patients, but more raters, resulting in narrower 

95% CI and thereby precise results. However, they have simpli-

fied the assessment of septal deviation as their raters consider 

the entire nasal septum without subdividing it into regions. A 

greater precision in the assessment of septal deviation must be 

preferred wherefore the optimal study design might include our 

level of detail in the assessment of septal deviation combined 

with the number of raters used in the study by Raithatha et al.. 

A study by Sedaghat et al. investigated the ability of two otola-

ryngologists to predict the clinical significance of nasal septal 

deviations(4). This evaluation was based on medical history and 

clinical examination consisting of anterior rhinoscopy and nasal 

endoscopy. They achieved a sensitivity and specificity of 86.9% 

and 91.8%, respectively, which is higher compared to the calcu-

lated average sensitivity and specificity of our raters of 80% and 

77.78%, respectively. This strongly suggests that medical history 

also needs to be considered when clinicians assess whether a 

septal deviation is of clinical significance or not. If the raters in 

our study had been allowed such insight it is most likely that the 

interrater agreement would have been higher. 

The interrater agreement in the radiologic evaluation of septal 

deviation showed a significant agreement between a rhinologist 

and radiologist in the evaluation of anterior deviations and infe-

rior/posterior deviations suggesting that our scoring system for 

classification of septal deviations is reproducible and useful in 

a clinical setting. However, applicability of sinus CT scans in the 

assessment of septal deviation might be questionable. Sedaghat 

et al. investigated the assessment of nasal septal deviation when 

evaluated by clinical examination (anterior rhinoscopy and nasal 

endoscopy) and sinus CT scans(2). The clinical examinations were 

performed by an otolarygologist whereas the sinus CT scans 

were reviewed by a neuroradiologist. They showed that clinical 

examination was superior to sinus CT scans and the usefulness 

of sinus CT scans was limited. Nevertheless, in this present study 

we have shown that the interrater agreement in the evaluation 

of septal deviation by clinical examination is limited and below 

clinical acceptable, while the agreement in the radiologic evalu-

ation of septal deviation is significant. Even though Segadath et 

al. find that clinical examination is superior to sinus CT scans, the 

validity of nasal endoscopy is questionable, as a low interrater 

agreement incontrovertible will result in uncertain examina-

tions. The difference between interrater agreement between 

nasal endoscopy and sinus CT scans in our study is notable. 

Thus, one could argue that if the clinician is in doubt whether 

septoplasty is indicated or not, sinus CT scan may be a helpful 

additional examination technique. Other helpful examination 

techniques to identify septal deviation are acoustic rhinometry 

(AR), rhinomanometry (RMM) and Peak Nasal inspiratory Flow 

(PNIF)(15,16). Especially, PNIF is a promising tool, as it is quick to 

use, cheap and do not expose patients to radiation. Further-

more, studies have shown that PNIF is a sensitive test, which cor-

relates well with patients’ sino-nasal symptoms(16-18). Despite the 

immediate advantages, PNIF is not routinely used in Denmark. 

The evaluation of septum deviation in this study was performed 

in line with evaluation of patients in the outpatient clinic where-

fore AR, RMM, and PNIF were not included. Furthermore, one 

could argue that PNIF is not capable of discriminating between 

nasal obstruction caused by septal deviation, polyps, edema etc. 

Thus, CT scans is an excellent additional examination technique 

in the assessment of a significant septal deviation, especially 

in patients with CRS. However, the effectiveness of septoplasty 

in general has been questioned(19), but a recent study by van 

Egmond et al. found that if patients have a septal deviation, sep-

toplasty is more effective than non-surgical interventions and is 

also potentially cost-effective from a healthcare perspective(20). 

Thus, objective assessment of nasal septal deviation is essential 

in the preoperative planning prior septoplasty. 
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Conclusions
Limited agreement was achieved in the endoscopic evaluation 

of septal deviation suggesting that nasal endoscopy is not a 

reliable tool as a purely objective examination technique in 

an interrater context. Conversely, significant agreement was 

achieved in the radiologic evaluation of anterior and inferior/

posterior septal deviations suggesting that sinus CT scan can 

be a reliable objective examination technique. No significant 

agreement was attained in the evaluation of deviation by the 

perpendicular plate. Knowledge of symptoms and medical his-

tory will presumably improve the reliability of both measures. If 

the clinician is in doubt whether septoplasty is indicated or not, 

sinus CT scan may be a helpful additional examination techni-

que. In any case, it cannot be an alternative to nasal obstruction 

assessment methods such as AR, RMM or PNIF.
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