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Correlation of Nasal Endoscopy and Computed Tomography Scan Findings in Adult Patients With Chronic Rhinosinusitis

Sylvia C. Uwaneme1, Chinyere N. Asoegwu2,3,Abstract
Background: The diagnosis of chronic rhinosinusitis (CRS) is usually based on appropriate clinical features. However, confirmation is based on the evidence of features of inflammation on nasal endoscopy and/or computed tomography (CT) scan of the paranasal sinuses. Though CT scan is the gold standard, studies have found nasal endoscopy equally helpful and sometimes complementary to CT scan in the diagnosis of CRS. Aims and Objectives: The aim of this study is to assess and correlate the findings on nasal endoscopy and CT scan of adult patients with CRS. Materials and Methods: Consecutive adult patients clinically diagnosed with CRS were enrolled. Those who did both nasal endoscopy and CT scan of the paranasal sinuses within 3 months’ interval were studied. The findings were correlated. Results: The commonest symptoms were rhinorrhea and nasal obstruction seen in 95% and 92.5% of the patients. Purulent discharge in the middle meatus was the commonest finding on nasal endoscopy seen in 56.7% of the patients. There was pathology of at least one paranasal sinus in 71.7% of the patients on CT scan. Maxillary sinus was most commonly affected. Obstruction of the osteomeatal complex was present    in 51.7% of the patients. The sensitivity, specificity, positive, and negative predictive values of nasal endoscopy were 73.3%, 85.3%, 92.7%, and 55.8%, respectively. Conclusion: The presence of cream- coloured discharge in the middle meatus on nasal endoscopy is a good predictive index in the diagnosis of CRS, whereas sinus intraluminal lesions are better elucidated by CT scan.
Keywords: Chronic rhinosinusitis, computed tomography, middle meatus, nasal endoscopy, osteomeatal complex

Vincent A. Adekoya1, Clement C. Nwawolo2,3
1Department of Ear Nose and Throat Surgery, Lagos State University Teaching Hospital, 2Department of Surgery, College of Medicine, University of Lagos, 3Department of Ear Nose and Throat Surgery, Lagos University Teaching Hospital, Lagos, Nigeria













Introduction
Chronic rhinosinusitis (CRS) is inflammation of mucosa of the nose and paranasal sinuses of 12 or more consecutive weeks’ duration.[1] It is a global disease that is common worldwide. CRS significantly impacts the quality of life of its sufferers.[2,3] The recommended diagnostic criteria by the American Academy of Otolaryngology (AAO)–Head and Neck Surgery (HNS) Foundation of CRS are based on positive clinical features with either positive features of inflammation on nasal endoscopy and/or computed tomography (CT) scan of the paranasal sinuses.[1]
Nasal endoscopy allows a detailed evaluation by providing a well-illuminated and magnified view of the nasal cavity, meati, and nasopharynx.[4,5] CT scan, however, documents both intranasal and intraluminal sinus anatomy and pathologies. Conflicting results of levels of correlation between nasal endoscopic findings and CT scan of paranasal
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sinus findings in CRS patients have been documented.[6-9] These data were mainly from developed countries where endoscopy and CT scan have been in use for many decades. However, in resource-limited countries of Sub-Saharan Africa and Nigeria in particular, nasal endoscopy is relatively new and so there is paucity of published data on its findings in patients with CRS. Out-of-pocket payment for medical services among our patients informed the need for this comparative study of the findings from these two diagnostic tools and the determination of the sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of nasal endoscopy compared with CT scan in our environment. The result will serve as a guide in the choice of investigation in CRS patients, particularly among patients with limited resources.
[image: ]This study thus assessed and correlated the findings on diagnostic nasal endoscopy and CT scan paranasal sinuses in adult patients with CRS.
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Materials and Methods
This is a hospital-based prospective study conducted at the outpatient clinic of the Department of Otorhinolaryngology of the Lagos State University Teaching Hospital (LASUTH), Ikeja, Lagos, Nigeria. Ethical approval for this study was obtained from the Health Research and Ethics Committee of the LASUTH (LREC/10/06/574).
About 140 consecutive adult patients aged 18 to 83 years who had a clinical diagnosis of CRS and gave written consent were recruited. Those who did both nasal endoscopy and paranasal sinus CT scan within 3 months’ interval were studied. The clinical diagnosis of CRS was based on the AAO–HNS Foundation Clinical practice guideline on adult rhinosinusitis 2015 recommendation[1] [Table 1].
Exclusion criteria included those younger than 18 years, history of previous sinonasal surgery, presence of sinonasal tumour, and refusal to give consent. Those who were recruited but were either unable to perform both nasal endoscopy and CT scan of the paranasal sinuses or had interval of more than 3 months between CT scan and nasal endoscopic examination were further excluded.
[image: ]A structured questionnaire was used to obtain information on the biodata, clinical history, and physical examination findings. Nasal endoscopy was performed in the clinic under topical anesthesia with a 0° and 30° Medtronic 4 mm rigid endoscope by a Senior Resident Doctor. The nasal endoscopic findings were recorded on a compact disc. This was reviewed and rated by a Consultant Otorhinolaryngologist who was blinded on the CT scan finding. The expected significant findings included purulent (cream-coloured) discharge, mucosal oedema in the middle meatus or anterior ethmoid region, and polyps in the nasal cavity or the middle meatus.
CT scan of the paranasal sinuses was performed within 12 weeks of nasal endoscopy. This was reported by a Consultant Radiologist who was blinded to the findings on nasal endoscopy. The expected significant findings included mucosal thickening/ opacification of the sinuses, presence of air–fluid level in the sinuses, obstruction of the osteomeatal complex (OMC), and presence of polyps and bone changes. The findings suggestive of polyps include enlarged sinus ostia, rounded masses within nasal cavity, expanded sinus or portions of nasal cavity, and thinning of bony trabeculae. Mucosal thickening of the sinus was denoted as thickening of two or more walls within the

sinus, whereas opacification of the sinus was denoted as partial or complete opacification within the sinus. Involvement of all four sinuses on one side is denoted as either right or left pansinusitis, whereas the involvement of all four sinuses on both sides is denoted as bilateral pansinusitis.
The CT machine used for this study was the Philips Brilliance 64 slices model manufactured in 2007. This is the CT scan machine owned by the hospital. About 2 mm cuts of coronal, sagittal, and axial views were done.
The data were analyzed using the Statistical Package for Social Sciences (SPSS) IBM version 23. Mean and standard deviation of numeric variables were determined. Percentages of categorical variables were also determined. P-value less than 0.05 was assumed to be significant at a 95% confidence interval. The nasal endoscopy findings were compared with the CT scans of the paranasal sinuses. The sensitivity, specificity, and PPV and NPV of nasal endoscopy in relation to the CT scan findings were determined.
Results
About 296 adult patients seen at the Otorhinolaryngology outpatient department during the 1-year (November 2016 to October 2017) study period were diagnosed with CRS. One hundred and forty of these patients were consecutively recruited into the study. One hundred and twenty (85.7%) were studied, whereas the remaining 20 (14.3%) were further excluded for inability to perform both the nasal endoscopy and CT scan within 3 months’ interval. The age range of the study participants was 18–83 years, with a mean age of 43.4 ± 15.6 years. There were 41 (34.2%) males and 79 (65.8%) females with M: F of 1:1.9. Majority (46.7%) of the subjects were in the age group of 25–44 years. The duration of symptoms ranged from 1 to 50 years with a mean duration of 6.8 ± 2.9 years.
The symptoms of CRS and its frequencies in the subjects were anterior and posterior nasal discharge 114 (95%), nasal blockage  111  (92.5%),  headache  81  (67.5%), facial pain/
pressure/fullness 65 (54.2%), hyposmia/anosmia 52 (43.3%),
cough 45 (37.5%), halitosis 39 (32.5%), epistaxis (32.5%), and dental pain 22 (18.3%). Allergy symptoms of excessive sneezing and itching of the ear nose and throat were noted in 57 (47.5%) and 48 (40.0%) of the subjects, respectively.
Purulent (cream-coloured) discharge in the middle meatus was the commonest sign noted in 68 (56.7%) subjects on nasal




Table 1: Diagnostic criteria for chronic rhinosinusitis

Signs and symptoms	Endoscopic findings	CT scan finding

Mucopurulent anterior and/ or posterior nasal drainage

Purulent mucus/oedema in the middle meatus/anterior ethmoid region

Inflammation of the paranasal sinuses

Nasal obstruction/congestion	Polyps in the nasal cavity/middle meatus Facial pain/pressure/fullness
Decreased sense of smell

Twelve weeks or more of two or more symptoms and signs plus one or more endoscopic or CT scan finding of signs of inflammation are diagnostic of CRS
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Table 2: Distribution of type of pathology and sinuses involved on CT scan
	Sinuses
	Opacification No.
of patients (%)
	Mucosal thickening
No. of patients (%)
	General pathology
No. of patients (%)

	
	n = 120
	n = 120
	n = 120

	Maxillary
	50 (41.7)
	57 (47.5)
	81 (67.5)

	Ethmoid
	32 (26.7)
	32 (26.7)
	61 (50.8)

	Frontal
	24 (20.0)
	16 (13.3)
	37 (30.8)

	Sphenoid
	21 (17.5)
	15 (12.5)
	34 (28.3)

	Pansinusitis
	13 (10.8)
	3 (2.5)
	14 (11.7)



Table 3: Nasal endoscopy findings and computed tomography scan findings among the study subjects
	Findings
	Nasal endoscopy
No. of patients (%)
	CT scan No. of
patients (%)

	Middle meatal discharge
	68 (56.7)
	—

	Middle meatal mucosal oedema
	46 (38.3)
	34 (28.3)

	Obstruction of osteomeatal complex
	—
	62 (51.7)

	Polyps
	39 (32.5)
	17 (14.2)

	Inflammation of sinuses
	—
	86 (71.7)

	Anatomic variations
	25 (20.8)
	45 (37.5)




endoscopy. Middle meatal oedema and nasal polyps were noted in 46 (38.3%) and 39 (32.5%) of the subjects, respectively.
[image: ]On CT scan, oedema of the middle meatus, obstruction of the OMC, polyps and mucosal thickening, and opacification of the sinuses were noted. Inflammation of at least one paranasal sinus was noted in 86 (71.7%) subjects, and maxillary sinus was the most commonly involved in 81 (67.5%) subjects. The details of the findings in the sinuses on CT scan are shown in Table 2.
A comparison of the findings on nasal endoscopic and CT scan in the subjects was made in Table 3. CRS diagnosis by nasal endoscopy was in 68 (56.7%) and in 86 (71.7%) patients on CT scan.
Positive endoscopic findings were noted in 68 (56.7%) patients, whereas 54 (43.3%) had negative findings. Positive findings on CT scan were recorded for 86 (71.7%) patients, whereas 34 (28.3%) were negative. Positive findings on both endoscopy and CT scan were noted in 63 of the 68 patients who had positive endoscopic findings. Twenty-nine of the 54 patients who had negative findings on endoscopy also had negative CT scan findings. The sensitivity, specificity, PPV, and NPV of nasal endoscopy in diagnosing CRS in patients compared with CT scan was 73.3%, 85.3%, 92.7%, and 55.8%. The result is shown in Table 4.
Discussion
The age range of patients in this study was 18–83 years with female preponderance. CRS diagnosis by nasal endoscopy was in 68 (56.7%) and 86 (71.7%) patients on CT scan. Sixty-three of the 68 patients who had positive endoscopic findings also had positive CT scan findings.
The commonest presenting clinical features from this study were rhinorrhea and nasal obstruction. This is similar to the findings in other studies on CRS.[3,10,11] A study found



Table 4: Sensitivity, specificity, and positive and negative predictive values of nasal endoscopy

Parameters	Middle meatus pathology/OMC obstruction
or inflammation of the sinuses No. of patients (%)
	TP
	63 (52.5)

	TN
	29 (24.2)

	FP
	5 (4.2)

	FN
	23 (19.2)

	Sensitivity
	73.3

	Specificity
	85.3

	PPV
	92.7

	NPV
	55.8


TP: true positive, TN: true negative, FP: false positive, FN: false negative, PPV: positive predictive value NPV: negative predictive value

headache as the commonest symptom, whereas another study recorded ear pressure and halitosis as part of the commonest symptoms.[12,13] The commonest findings on nasal endoscopy in this study were cream-coloured discharge in the middle meatus (56.7% of the subjects), followed by oedema of the mucosa of the middle meatus (38.3%). This is corroborated with studies done by Mishra and Verma,[14] Sharada and Gopalan,[15] and Tyagi et al.,[16] in which purulent discharge in the middle meatus was the commonest findings reported. Other studies also showed that mucosal oedema in the middle meatus was a common finding on nasal endoscopy.[17,18] Contrary to our result, some studies noted polyps in the middle meatus as the commonest finding on endoscopy.[18,19]
CT scan evidence of OMC obstruction was found in 51.7% of the study participants. Buruah et al.[20] and Neto et al.,[21] however, recorded 61.2% and 65%, respectively, of OMC obstruction in their studies. Intraluminal sinus pathology involving at least one paranasal sinus was observed in 71.7%
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of the patients in this study. Paranasal sinus involvement    of 60–98.3% has been reported in other studies.[17,18] The maxillary sinus was the most commonly involved followed by the ethmoidal sinus, whereas the sphenoid was the least as in other studies.[17,18,22] This can be explained by the fact that these studies were carried out in adults. Pansinusitis (unilateral or bilateral) was associated more with opacification of the sinuses than mucosal thickening (10.8% vs. 2.5%). Pansinusitis (unilateral or bilateral) is therefore associated with increased severity of the disease. Polyps were detected more by nasal endoscopy than CT scan in 39 (32.5%) and 17 (14.2%) of the subjects, respectively, as in some studies.[23,24] The difference can be attributed to the ability of the endoscope to identify small polyps in the middle meatus, which may not have been seen on CT scan. Also, polyps are known to have non-specific features on coronal CT scan unlike nasal endoscopy.[18] A study, however, found that nasal polyposis was equally detected by both CT scan and nasal endoscopy.[13]
[image: ]In this study, the sensitivity of 73.3%, specificity of 85.3%, PPV of 92.7%, and NPV of 55.8% for nasal endoscopy were recorded. The high PPV, specificity, and sensitivity recorded in this study mean that accurate diagnosis of CRS can be based on nasal endoscopic findings of middle meatal purulent (cream-coloured) discharge, mucosal oedema, and/or polyps in patients with positive symptoms based on the AAO–HNS guidelines. The NPV of 55.8% means that negative findings on nasal endoscopy may not accurately rule out CRS in the patients. Bhattacharyya and Lee[25] studied the diagnosis  of CRS based on clinical guidelines and endoscopy  with CT findings as gold standard. They noted that the addition of endoscopy to symptom-based diagnosis significantly increased overall accuracy from 42.8% to 69.1%, odds ratio from 1.1 to 4.6, PPV from 39.9% to 66.0%, NPV from 62.5% to 70.3%, and specificity from 12% to 84.1%. They concluded that in patients who met symptom criteria for CRS, addition of endoscopy significantly improved diagnostic accuracy for CRS and that endoscopy may help reduce CT utilization in making the diagnosis of CRS in select patients. Ferguson et al.[26] evaluated the association between symptom-based criteria with specific findings of mucopurulence on endoscopy and CT results in CRS. Subjective symptom compared with CT had low predictive accuracy. Endoscopic finding of mucopurulence, however, correlated well with positive CRS on CT and was absent in patients with negative CT findings. Specificity of nasal endoscopic findings of mucopurulence in OMC compared with CT was 100%, whereas the sensitivity was 24%. They concluded that endoscopy can confirm CRS diagnosis but cannot rule it out. So CT should be performed in cases of suspected CRS even if mucopurulence is absent on endoscopy. Sriprakash and Sisodia[19] noted a 95.6% sensitivity, 80% specificity, 97.7% PPV, and 66.7% NPV and concluded that nasal endoscopy is as good as CT in diagnosing CRS. Hussein and Jaf[13] in their study which compared nasal endoscopy with CT scan in the diagnosis of CRS recorded sensitivity of 78.9%, specificity 100%, PPV


100%, NPV 91.1%, and the total agreement of 93.3% for nasal endoscopy. Kappa statistics showed a significantly high level of agreement (κ = 0.837, P < 0.001). They concluded that diagnostic nasal endoscopy could have sensitivity and specificity almost as worthy as CT scanning, and being an outpatient procedure, it may lessen unjustified diagnostic CT scanning procedures.
Stankiewicz and Chow,[27] on the contrary, reported that nasal endoscopy had a 46% sensitivity, 86% specificity, 74% PPV, and 64% NPV and concluded that there was poor correlation between nasal endoscopy and sinus CT.  Pokharel et al.[28]    in their study recommended that either a CT scan or nasal endoscopy (preferably with photo or video documentation) should be a part of any prospective clinical trial, as it provides the majority of objective data used to diagnose CRS.
Conclusion
In patients with positive clinical features, nasal endoscopic finding of purulent (cream-coloured) discharge and/or polyps in the middle meatus are adequate for the diagnosis of CRS. However, negative endoscopic finding does not rule out the diagnosis of CRS and may therefore require CT scan for  confirmation of diagnosis.
Limitations
Some patients who were included in this study came with CT scan done prior to presentation to the hospital, so all the CT scans were not done with the same machine.
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