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Abstract 
Introduction 

Chronic rhinosinusitis (CRS) is of varied etiology, anatomic and physiological variations may play significant 

rolesin its aetiopathogenesis. Use of nasal Endoscopes and Computerised Tomographic scanshave improved 

both the diagnostic and therapeutic management of CRS. Most centres in sub-Saharan Africa rely on less 

detailedmethods in clinical evaluation without the use of endoscopes and Computerised Tomographic scans 

which have been proven to be indispensable tools in CRS management. Several studies in many parts of the 

world have given different results on the role of the nasal anatomical variations in causing CRS; this study will 

provide an idea on the role of these variations in CRS in this sub region.  

Objectives: To assess the nasal anatomical variations in adults with CRS using nasal endoscopy and to 

ascertain if these variations predispose to CRS. 

Materials and Method: The study was a prospective hospital-based study. Patients with CRS were recruited 

consecutively from the Ear Nose and Throat (ENT) department and the general outpatient unit of 

UsmanuDanfodiyo University Teaching Hospital (UDUTH), Sokoto. Controls consisting of individuals without 

CRS symptoms were matched in a 1:1 ratio. Nasal endoscopy was done for all participants following the 

standard passes. Data was analysed with SPSS version 20. 

Results: A total of 132 patients, with an equal number of controls were recruited. Patients age ranged between 

18 to 68 (mean of 31.9) years,with male to female ratio of 1.1: 1, with that of controls ranging 18 to 59 (mean of 

30.6) years, and a male to female ratio of 1.2:1. Nasal septal deviation/spur was the most common nasal 

anatomical variation, in 57 (43.2%) patients, followed by concha bullosa, in 24 (18.2%) patients, large bulla 

ethmoidalis, in 23 (17.4%) patients, and paradoxically curved middle turbinate, in 14 (10.6%) patients. CRS 

was significantly associated with nasal septal deviation (P=0.01), concha bullosa(P=0.001), and paradoxically 

curved middle concha (P=0.001). There was no significant association between CRS and large bulla 

ethmoidalis air cells (P= 1.0). 

Conclusion: In this study, 43.2% of the study population had nasal septal deviation, 18.2% had concha bullosa, 

and 10.6% had paradoxically curved middle turbinate which predispose to CRS. 
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I. Introduction 
Rhinitis and sinusitis usually coexist and are concurrent in most individuals; therefore the terminology 

‘rhinosinusitis’ is better used.
1-5 

Rhinosinusitis is the inflammation of the mucosa of the nose and paranasal 

sinuses. It is a common clinical condition which affects more than 16% of the adult population annually in 

USA.
6 

The diagnosis of rhinosinusitis is made by wide variety of practitioners, including Allergologists, 

Otolaryngologists, Pulmonologists, Primary Care Physicians, Paediatricians, and many others.Currently, 

aetiological studies of sinusitis are increasingly focusing on Ostio-meatal Complex (OMC) obstruction, allergy, 

polyps, occult and subtle immunodeficiency status and dental diseases. Microorganisms are more often 

recognized as secondary invaders. Any disease process or toxin that affects cilia has a negative effect on CRS.
30

 

Variations in the anatomy of the structure of the lateral nasal wall, e.g. oversized bulla ethmoidalis air 

cells, paradoxically curved middle conchae, concha bullosa of the middle conchae, or so called ‘compensatory 

hypertrophy’ of the inferior concha into a congenital concavity of the nasal septum, may all cause nasal 

obstruction or impair sinus ventilation and drainage.In this study we assessed the nasal anatomical variations 

amongst participants using rigid nasal endoscopy and related these variations with CRS. 

Objective 
To assess the nasal anatomical variations in adults with CRS using nasal endoscopy and to ascertain if these 

variations predispose to CRS. 
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II. Materials and Method 
 The study was a prospective hospital-based study. Patients 18 years and abovewith CRS diagnosed 

according to the European Position Paper on Sinusitis (EP
3
OS 2012), were recruited consecutively from the Ear 

Nose and Throat (ENT) department and the general outpatient unit of UsmanuDanfodiyo University Teaching 

Hospital (UDUTH), Sokoto. Controls consisting of individuals without CRS symptoms were matched in a 1:1 

ratio. Patients not meeting the diagnostic criteria or not willing to be part of the study were excluded, 

participants with bleeding diathesis or previous nasal surgeries were also excluded. All participants had a full 

ENT examination after a proper nasal preparation using cotton balls soaked in 2% xylocain with 1: 200,000 

dilution of adrenaline solution. These soaked cotton balls were placed in three positions: nasal floor, between 

nasal septum and inferior turbinate, and towards the middle turbinate and allowed for 10 minutes. Nasal 

endoscopy was done for all participants following the standard passes. Evidence of CRS and any nasal 

anatomical variations were documented for each nasal cavity. Data was analysed with SPSS version 20. 

 

III. Results 
A total of 132 patients, with an equal number of controls were recruited. The patients’ age range was 18 to 68 

(mean of 31.9 ± 9.9) years. Control group had age range of 18 to 59 (mean of 30.6± 10.1) years. The age group 

18-27 years was in the majority in both study and control groups (Table 1).  

 

TABLE 1: Age Distribution Of Paricipants (Years) 
 

             Age group (years)  

             Frequency (Percentage) 

Patients Controls 

18-27 51 (38.6) 58 (43.9) 

28-37 49 (37.1) 43 (32.6) 

38-47 20 (15.2) 23 (17.4) 

48-57 9 (6.8) 5 (3.8) 

58-67 2 (1.5) 3 (2.3) 

68-77 1 (0.8) 0 (0.0) 

Total 132 (100.0) 132 (100.0) 

 

Mean age                                         31.9 ± 9.9                       30.6 ± 10.1  

Nasal endoscopic findings of participants; anatomical variations: 

Nasal septal deviation/spur was the most common nasal anatomical variation, in 57 (43.2%) patients, followed 

by concha bullosa of the middle concha, in 24 (18.2%) patients, large bulla ethmoidalis, in 23 (17.4%) patients, 

and paradoxically curved middle turbinate, in 14 (10.6%) patients. The nasal anatomical variations were less 

common among the control group (Fig. 1). 

 

 
FIGURE 1: NASAL ANATOMICAL VARIATIONS IN PARTICIPANTS 
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CRS had statistically significant association with nasal septal deviation (P= 0.01), concha bullosa of the middle 

concha (P= 0.001), and paradoxically curved middle concha (P= 0.001). No significant association was noted 

between CRS and large bulla ethmoidalis air cells (P= 1.0) (Tables 2). 

 

TABLE 2: Association Between Crs And Nasal Anatomical Variations 
Variables Patients Controls X2 P- Value 

 Nasal septal deviation 57 37 6.608 0.010* 

Concha bullosa of middle concha 24 7 10.563 0.001* 

Large bulla ethmoidalis air cells 23 23 0.000 1.000 

Paradoxically curved middle concha 14 1 11.945 0.001* 

*Significant 

 

IV. Discussion 
Anatomical variations of the nasal andparanasal sinus structures may predispose patients to CRS.

42
 

However, the relative importance of anatomical variations has been a matter of discussion and variable results 

have been reported.
60

The role of nasal anatomical variations in the pathogenesis of CRS can be evaluated by 

comparing the prevalence of the variations between CRS patients and individuals without CRS.In this study, 

there were statistically significant associations between CRS and nasal septal deviation (P= 0.01), concha 

bullosa of the middle concha (P= 0.001), and paradoxically curved middle concha (P= 0.001). No statistically 

significant association was noted with large bulla ethmoidalis air cells (P= 1.000). A similar result was seen in a 

study by Shelkaret al.that showed that septal spur/deviation was the commonest nasal anatomical variation seen 

on nasal endoscopy in CRS patients, with a 45.5% prevalence, followed by concha bullosa, 31.8%.
61 

Srivastava 

et al. in their study, revealed the most common nasal anatomical variation seen on nasal endoscopy to be 

deviated nasal septum (83.5%), followed by paradoxically curved middle turbinate (42.5%), and concha bullosa 

of the middle concha (26.5%). They also reported accessory middle turbinate in 3.5% of the patients with 

CRS.
62

Bist et al. found that the nasal anatomical variations in the CRS group were significantly higher than in 

the control group. They noted the most common atypical anatomical presentation to be atypical aggernasi (P= 

0.0001), concha bullosa of the middle concha (P= 0.0809), medially projected uncinated process (P= 0.0001), 

and sausage shaped ethmoidal bulla (P= 0.0001).
63

 

Though Functional Endoscopic Sinus Surgery (FESS) is a standard procedure in CRS patients with 

failed medical treatment, the established statistically significant relationship between some nasal anatomical 

variations and CRS may allow for some other surgical interventions to prevent recurrence after successful 

treatment. Septoplasty (for significant septal deviation), turbinoplasty or conchotomy for concha bullosa of the 

middle concha and paradoxically curved middle concha, may be considered alongside with FESS in patients 

having significant nasal anatomical variations, and having failed medical treatment for CRS. 

Several other studies however did not show any statistically significant association between CRS and 

nasal anatomical variations, and suggested that local, systemic, environmental factors or intrinsic mucosal 

disease were more significant in the pathogenesis of CRS.
64-66

 Therefore, more studies to establish the role of 

nasal anatomical variations as risk factors for CRS should be encouraged in this sub region.  

 

V. Conclusion 
In this study, it was found that 43.2% of the study population had nasal septal deviation, 18.2% had concha 

bullosa, and 10.6% had paradoxically curved middle turbinate which predispose to CRS. 

 

Financial support/Sponsorship 

None 

 

Conflict of interest 

No conflict of interest. 

 

References 
[1]. Fokkens W, Lund V, Mullol J. European position paper on rhinosinusitis and nasal polyps. Rhinol. 2007; 20: 1-136. 

[2]. Meltzer EO, Hamilos DL. Rhinosinusitis diagnosis and management for the clinician: a synopsis of recent consensus guidelines. 

Mayo clinic proceedings. 2011; 85(5): 427-43. 
[3]. Desrosier M, Evans GA, Keith PK, Wright ED, Kaplan A, Bouchard J, et al. Canadian clinical practice guideline for acute and 

chronic rhinosinusitis. Journal of otolaryngology- head and neck surgery. 2011; 40 (2): 99-193. 

[4]. Chan Y, Kuhn FA. An update on the classifications, diagnosis, and treatment of rhinosinusitis. Current opinion in otolaryngology 
and head and neck surgery. 2009; 17(3): 204-8. 

[5]. Marple BF, Brunton S, Ferguson BJ. Acute bacterial rhinosinusitis: A review of U.S treatment guidelines. Otolaryngology- Head 

and Neck Surgery. 2006; 135(3): 341-8. 
[6]. Petri SM. Clinical infectious diseases: Oxford Journal of Medicine and Health. 2012; 54(1): 69-70. 



Endoscopic Assessment Of The Nasal Anatomical Variations Inadult Patientswith.... 

DOI: 10.9790/0853-1710016871                                       www.iosrjournals.org                                      71 | Page 

[7]. Brook I, Foote PA, Hausefeld JN. Increase in frequency of recovery of meticillin-resistant Staphylococcus aureus in acute and 

chronic maxillary sinusitis. J Med Microbiol. 2008; 57: 1025-7. 

[8]. Prescher A, Meyers A, Gerf V. Skeleton of the nose. Ann Anat. 2005; 187(3): 261-9. 
[9]. Bolger WE, Butzin CA, Parson DS. Paranasal sinus bony anatomical variations and mucosal abnormalities: CT analysis for 

endoscopic sinus surgery. Laryngoscope. 1999; 101(1): 56-64. 

[10]. Nair S. Correlation between symptoms and radiological findings in patients of chronic rhinosinusitis: a modified radiological typing 
system. Rhinology 2009; 47:181-6. 

[11]. Shelkar R, Vedi J, Ekhar V, Dasgupta KS, Lanjewar K. "Role of Nasal Endoscopy inSinonasal Diseases". Int J Sci Stud. 2014; 

2(1):6-10. 
[12]. Srivastava M, Tyagi S, Singh V. Diagnosis of chronic rhinosinusitis: can nasal endoscopy be the gold standard in developing 

countries? Int J Otorhinolaryngol Head Neck Surg. 2016; 2(1): 30-34. 

[13]. Bist SS, Varshney S, Bhagat S, Mishra S, Agrawal V, Kabdwal N. Study of the anatomical variations in the middle meatus on nasal 
endoscopy. Clinical rhinology. 2013; 6(1):16-21. 

[14]. Kim HJ, Jung Cho M, Lee JW, Tae Kim Y, Kahng H, Sung KimH, et al. The relationship between anatomic variations ofparanasal 

sinuses and chronic sinusitis in children. ActaOtolaryngol. 2006;126(10):1067–1072. 
[15]. Lerdlum S, Vachiranubhap B. Prevalence of anatomicvariation demonstrated on screening sinus computed tomographyand clinical 

correlation. J Med Assoc Thai.2005; 88(4):110–115. 

[16]. Stallman JS, Lobo JN, Som PM. The incidence of conchabullosa and its relationship to nasal septal deviations and paranasalsinus 
disease. Am J Neuroradiol.2004;25:1613–1618.  

 

 

Solomon JH*,, "Endoscopic Assessment of The Nasal Anatomical Variations Inadult 

Patientswith Chronic Rhinosinusitis In Sokoto Nigeria... "IOSR Journal of Dental and Medical 

Sciences (IOSR-JDMS), vol. 17, no. 10, 2018, pp 68-71. 

 

 

 

 

 

 


