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Background: Definite diagnosis of Chronic rhinosinusitis (CRS) is 

challenging mostly because of overlapping symptoms with other disorders. 

Nowadays it is mostly dependent on cross sectional imaging. When 

considering the prevalence and cost burden of CRS, reducing the frequency of 

cross sectional imaging by replacing it with endoscopic evaluation could be a 

cost effective way if the endoscopic examination proved to be a suitable 

substitution. 
 

Aim: The aim of this study is to compare the endoscopy with CT scan- as 

gold standard method- in diagnosis of CRS without polyp and to find out how 

well the results of the two correlate with each other. 
 

Methods: Adult patients with symptom criteria compatible with EPOS 2020 

entered the study. They were evaluated endoscopically, and then scored by 

Lund Mackay CT score. Cases with obvious polyps seen on rhinoscopy or 

endoscopic evaluation were not entered the study. 
 

Results: A total of 49 patients entered the study.  Comparing endoscopic 

findings with CT scan showed the sensitivity of 69.70% and specificity of 

50%. Cohen Kappa statistics of 0.191 was obtained. Positive and negative 

predictive value was 74.19% and 44.44% respectively. Of note, all 8 patients 

with Kennedy score of 4 showed positive CT results, and, all 4 cases with 

isolated sinusitis had negative endoscopic results. Pearson correlation 

coefficient was 0.63, which showed a significant positive correlation between 

Lund Kennedy and Lund Mackay scores (p<0.05). 
 

Conclusion: Our observations lead us to a possible need for revision in 

presented endoscopic criteria to increase the diagnostic power of endoscopy 

in chronic rhinosinusitis sine nasal polyposis. 
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Introduction 

Chronic rhinosinusitis (CRS) which is 

clinically defined as nasal 

obstruction/congestion or discharge 

(anterior/posterior nasal drip) ± facial pain/ 

pressure ±  hyposmia for 12 weeks or more 

according to Epos2020 (1) is a common health 

problem affecting about 10% of population (2-

4). It imposes significant costs on healthcare 

system, which include costs of diagnostic 

procedures, medical and surgical interventions 

and indirect costs due to days off work and 

decreased overall productivity (5). 

Although it is a common diagnosis in 

outpatient visits, the definite diagnosis is 

challenging mostly because of overlapping 

symptoms with other rhinologic and non-
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rhinologic disorders. As a result, in addition to 

historical findings, diagnosis needs an 

objective evidence of sinonasal inflammation 

on the basis of sinus computed tomography 

(CT) or nasal endoscopy (6).  

Non-otolaryngologists rely mostly on 

symptom and imaging based diagnosis (7). In 

a study of 114 cases, most patients diagnosed 

with CRS by non-otolaryngologists did not 

have the condition (8). Otolaryngologists 

commonly incorporate nasal endoscopy into 

their examination of patients suspected to have 

CRS. Due to the importance of osteomeatal 

complex and sphenoethmoidal recess as the 

trigger points in pathophysiology of CRS (9, 

10), one can assume that endoscopic 

examination with the ability of demonstrating 

these critical areas, could be a valuable 

diagnostic method. It is a minimally invasive 

and relatively inexpensive procedure,   

increasingly available in many outpatient 

units. It also offers high quality image of the 

mucosal linings provides an opportunity for 

taking samples and enables the physicians to 

distinguish masses and polyps (11). 

The major limitation of nasal endoscopy is its 

inability in detecting pathologies confined into 

sinus cavities or beyond an anterior severe 

septal deviation. For areas that are not 

accessible to nasal endoscopy, CT scan can be 

helpful. Due to several inherent advantages 

with CT imaging for CRS, it has still remained 

the gold standard (12). However, it is costly 

and carries the risk of radiation with potential 

carcinogenic effects. 

When considering the prevalence and cost 

burden of CRS, reducing the dependency on 

CT scan for diagnosis or reducing the 

frequency of cross sectional imaging by 

replacing it with endoscopic evaluation could 

be a cost effective way if the endoscopic 

examination proved to be a suitable 

substitution. 

The aim of this study was to compare the 

endoscopy with CT scan- as gold standard 

method- in diagnosis of CRS without polyp 

and to find out how well the results of the two 

correlate with each other. 

Methods 

The institutional review board of Chronic 

Respiratory Diseases Research Center of 

Masih Daneshvari Hospital/ Shahid Beheshti 

University of medical sciences approved this 

study. 

Adult patients attending our ENT clinic who 

met symptom criteria of CRS entered the 

study. The criteria included nasal obstruction/ 

congestion and /or anterior or posterior nasal 

discharge along with either facial 

pain/pressure or abnormalities of smell or both 

without response to 12 weeks of optimal 

medical treatment. Smokers, patients under 18 

years of age, cases of mucocilliary disorders, 

immunocompromised patients, those with 

history of previous sinus surgery, pregnant 

women and patients who declined to 

participate, did not enter the study. Also, 

recent upper respiratory tract infection or acute 

rhinosinusitis superimposed on the chronic 

disease and active allergic symptoms were 

exclusion criteria of the study. 

After signing in informed consent form, all of 

the cases were evaluated using nasal 

endoscopy (Straight Forward Telescope 0°, 

diameter4 mm, length 11 cm karl Storz). 

Before decongestion an overall assessment of 

mucosa was done. Then 10% lidocaine spray 

and 0.25% phenylephrine drop were applied 

for local anesthesia and topical decongestion 

respectively. 

The endoscopy was done and interpreted by a 

specialist blinded to patient symptoms. We 

used Lund-Kennedy scoring system (13) for 

reporting endoscopic observations. In this 

system; edema, polyps, and discharge are 

scored on 0 to 2 scales for each parameter, for 

a total possible score of 6. However in our 

study the maximum total score was 4 due to 

exclusion of cases with polyp. Clear discharge 

was scored 1, and thick/ purulent discharge 

was scored 2. Pink normal-looking mucosa 
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was scored 0, mild to moderate edema, was 

scored 1, and severe edema/ hypertrophy with 

erythema was scored 2. 

Endoscopy was reported as positive in cases of 

severe edema and/or thick/purulent discharge 

or both. All of the patients underwent CT scan 

of paranasal sinuses in axial and coronal views 

on the same day (64-channel Siemens 

Multislice CT scanner).  

Lund Mackay score calculation was done by 

another specialist. The severity of sinus 

mucosal inflammation or fluid accumulation 

was scored as 0 (complete lucency), 1 (partial 

lucency) or 2 (complete opacity). The present 

study used a cutoff point of 4 based on 

previous studies (14, 15) and positive CT 

result was assumed when Lund Mackay score 

of greater than or equal to 4 was obtained. For 

more clear definition of partial lucency, we 

scored 1 point for mucosal thickening of more 

than 2 millimeters in ethmoid sinuses and 

more than 4 mm in all other sinuses. 

Additionally opacification of frontal, maxillary 

or sphenoid sinuses of greater than 50% was 

defined as isolated sinusitis despite Lund 

Mackay score of less than 4. Data for 

endoscopic findings and CT scores were 

collected and analyzed using SPSS software 

version 17.0. 

Calculation of sensitivity and specificity of 

nasal endoscopy compared to gold standard 

CT was done. Agreement between two 

methods was measured by Cohen's kappa 

value. Pearson correlation coefficient was used 

to find correlation between endoscopic and 

imaging scores. 

Results 

In the time interval of six months –from 

December 2018 to May 2019 a total of 61 

patients who met our inclusion criteria were 

enrolled in the study. 8 cases were excluded 

due to clinical evidence of polyposis in 

examination and 4 cases refused to do CT scan 

on the same day. Of remaining 49, 21 

(42.85%) were females and 28 (57.14%) were 

males with age ranged from 18 to 61 years. 

(37.67±10.65). The symptoms at presentation 

were as follows: 27(55.1%) patients had nasal 

obstruction, 40 (81.6%) had anterior or 

posterior discharge, 44 (89.7%) had facial pain 

or pressure and 8 (16.3%) had hyposmia. 

Overall, in 31 patients (63.26%), endoscopic 

results were interpreted as positive (defined as 

severe edema and/or thick mucopus). Figure 1 

shows distribution of modified Kennedy score 

in patients. 

Evaluation of imaging studies showed a total 

of 33 positive scans (67.34%), of which 29 had 

Lund Mackay score of ≥4 and 4 cases had 

isolated sinusitis (maxillary sinus was 

involved in 2 and frontal and sphenoid sinus 

were involved in the other two cases). 

23 patients (46.93%) had positive results in 

both endoscopic and imaging evaluation. All 8 

patients with Kennedy score of 4 showed 

positive CT results. Table 1 summarizes the 

findings. 
 

 

Figure 1: Lund Kennedy score distribution of 

patients. 

 

Table 1: Summary of endoscopic and imaging 

results 

Endoscopy results  

Total - +  

C
T

 r
e
su

lt
s 

33 10 23 + 

16 8 8 - 

49 18 31 Total 

CT: computed tomography 
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Comparing endoscopic findings with gold 

standard CT scan showed the sensitivity of 

69.70 (Confidence Interval: CI: 51.29% to 

84.41%) and specificity of 50% (CI: 24.65% 

to 75.35%). Cohen Kappa statistics of 

0.191(95% CI:-0.091 to 0.473) was obtained, 

representing poor inter-test agreement. 

Positive and negative predictive value was 

74.19% (CI: 62.64% to 83.14%) and 44.44% 

(CI: 28.18% to 62.00%), respectively. 

In order to find the correlation between Lund 

Kennedy and Lund Mackay scores we 

calculated Pearson correlation coefficient 

(Figure 2). Despite poor agreement between 

two methods, we found a significant 

correlation between two scoring systems (r= 

0.63, p<0.001). 
 

 
Figure 2: Correlation between endoscopic and 

imaging scores. 

Discussion 

Relying on a symptom only diagnosis in CRS 

will result in 50% or greater chance for 

misdiagnosis. This creates the need for CT 

scanning or referral to an otolaryngologist for 

endoscopic evaluation (16). 

CT scan remains the modality of choice for the 

evaluation of inflammatory diseases of the 

sinonasal cavities (17). However, it is not 

considered as the first diagnostic step in all 

guidelines (1, 12, 18).  Concerns regarding 

imaging include radiation exposure and cost. 

 In specialty care, where nasal endoscopy is 

available, otolaryngologists has the 

opportunity to use this modality as a handful 

measure to look for objective evidences of 

inflammation. Validity and reliability of 

different diagnostic modalities in CRS and 

consistency of their results in screening, 

diagnosis or severity assessment has been a 

challenging topic of considerable interest in 

recent decades. 

In a study conducted by Nass et al. (19), 

results of nasal endoscopy were compared to 

the results of CT scanning, 218 patients with 

wide range of sinonasal symptoms were 

evaluated. Patients with polyposis in routine 

rhinoscopy were excluded. Endoscopy and CT 

evaluation correlated in 90% of the cases. A 

sensitivity of 89% and a specificity of 87% 

were reported for endoscopic method, which 

was more than our measures. However there 

were differences in method, for example they 

performed CT scan in patients with endoscopic 

evidences of middle meatal obstruction, but 

we specifically excluded patients with middle 

meatal obstruction caused by polyps. There 

were also differences in criteria for positive 

CT results, they searched for soft tissue or 

bony abnormalities limited to osteomeatal unit, 

as the aim of study was to diagnosis of 

surgical cases. On the other hand they 

excluded patients with inflammatory change 

within the maxillary, ethmoid and frontal 

sinus.  

The study of Rosbe and Jones (20) was done 

to determine the value of a combination of 

symptoms and nasal endoscopy in diagnosing 

chronic sinusitis. The positive endoscopy was 

defined as frank purulence or nasal polyps. 

They suggested that nasal endoscopy is highly 

specific (95%). The sensitivity of nasal 

endoscopy was 59%. They did not exclude 

polyposis, and they also attributed the obtained 

low sensitivity to flexible method of 

endoscopy and they expected a higher 

sensitivity with rigid endoscopes. 

Stankiewicz (21) selected 78 patients with ≥3 

symptomatic criteria with a grade of ≥ 5 and 
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evaluated them endoscopically. Positive 

endoscopic results included polyps, purulence, 

polypoid edema, watery edematous mucosa, 

and marked erythema. Same-day CT scans 

were graded according to the Metson/Gliklich 

(22) grading system. They found a sensitivity 

and specificity of 46% and 86% respectively 

and concluded that purulence, polyps, or 

polypoid congested mucosa on endoscopy was 

a good predictor of sinus disease on CT scan; 

otherwise nasal endoscopy was a poor 

predictor of sinus disease. However, a negative 

endoscopic result was a pretty good predictor 

of CT results. Although they excluded cases 

with obvious polyp in rhinoscopy, this study 

was different with ours in both CT and 

endoscopic criteria.  

Jeelani et al. (23) entered 50 patients on the 

basis of major and minor criteria in their study 

and compared the results of endoscopy and CT 

scan. Kennedy criteria were used to grade 

nasal endoscopy and either or combination of 

polyps, mucupus in the middle meatus or 

diseased mucosa was considered positive. 

However they did not mention any specific 

imaging criteria for CRS definition, 

additionally they only stated the frequency and 

percentage of each finding and proposed that 

for most of the findings, there was a good to 

excellent level of agreement between the 

results of the two methods. 

A more recent prospective study by Lohiya et 

al (24) did a comparative evaluation between 

CT scan and endoscopy in diagnosing CRS. 

They used AAO-HNS2007 (6) symptom 

criteria. They also defined Lund Kennedy 

endoscopic score ≥2 and Lund Mackay CT 

score≥4 as positive results. Low specificity 

(28.57%) and relatively high sensitivity 

(88.04%) was obtained in this study. They 

concluded that endoscopy is unable to exclude 

the disease. But according to values of positive 

and negative likelihood ratios suggested that 

there is a high correlation between CT scan 

and endoscopic findings and there is no 

significant difference in diagnosing CRS by 

endoscopy or CT scan. Inclusion and 

diagnostic criteria of Lohiya’s work were close 

to present study except for not excluding cases 

with polyposis. In a prospective observational 

study of 125 adults with classic symptoms of 

CRS (25) endoscopy was able to confirm the 

diagnosis but could not, rule it out. In this 

study clinical diagnosis of CRS was based on 

symptoms of at least 2 of nasal congestion, 

nasal discharge, or facial pain lasting for 12 

weeks. A positive sinus CT was defined as at 

least 1 of osteomeatal complex obstruction, 

greater than 10-mm mucosal thickening or an 

air fluid level in any sinus, or less than 10-mm 

mucosal thickening but involving 4 or more 

sinuses.  A positive endoscopy result was 

defined by the presence of mucopurulent 

secretions. The specificity and sensitivity of 

endoscopy was 100% and 24% respectively. 

In another study (26) 55 patients who met the 

clinical criteria for CRS under EPOS 2020 

guidelines were selected. The authors 

considered Lund Kennedy Score of ‘0’ to be 

endoscopically negative and a Lund Mackay 

score of three or less was considered normal. 

The sensitivity of endoscopy to diagnose CRS 

was 93.61% with the specificity being 62.5%. 

Cohen-Kerem et al. (27) in a similar method in 

defining of both endoscopic and imaging 

positive results conducted a prospective cohort 

on thirty-nine patients who were diagnosed 

clinically with CRS without polyps. 

Comparing Lund-Kennedy endoscopic staging 

system with Lund-MacKay CT scoring system 

they reported positive predictive value of 

68.9%, false positive of 31.1% and false 

negative of 28%. 

Although we did not find a reasonable 

agreement between the two methods, an 

interesting finding was positive CT results in 

all 8 patients with both severe edema and 

thick/purulent discharge in endoscopy 
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(Kennedy score of 4). On the other hand, all 4 

cases with isolated sinusitis had negative 

endoscopic results. Also we found a 

significant positive correlation between 

endoscopic and CT scores. In case of a 

prevalent condition such as chronic 

rhinosinusitis reducing the dependency on 

imaging modalities will result in a significant 

decrease in overall annual costs and radiation 

exposure. As mentioned, most of previous 

studies did not address CRS without polyp 

separately. 

Conclusion 

Given the lower cost of nasal endoscopy and 

lack of radiation exposure, a cost effective 

guideline would rely mostly on endoscopic 

evaluation rather than CT scan, provided that it 

does not affect the diagnostic power 

significantly. Our review demonstrated that 

various studies applied different diagnostic 

criteria in endoscopic and imaging definition 

of CRS, making comparison of results in 

regard to sensitivity, specificity etc. are 

unreliable. It seems that there is no a unified 

criteria for CRS definition in CT scan and 

endoscopy. Our observations lead us to a 

possible need for revision in our endoscopic 

criteria to increase the diagnostic value of 

nasal endoscopy in CRS without polyps. 

However, drawing a definite conclusion and 

developing a cost effective diagnostic 

algorithm, certainly warrants further studies 

with standard criteria and larger sample sizes. 
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