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ABSTRACT

Introduction: Chronic rhinosinusitis is inflammation of the nasal cavity and 
paranasal sinuses that lasts for at least twelve weeks. Paranasal sinus 
variations account for various pathologies, including chronic rhinosinusitis. 
This study assessed the anatomical variations of paranasal sinuses among 
patients with chronic rhinosinusitis attending otorhinolaryngology services in a 
tertiary hospital in Tanzania. 

Method: This was a descriptive prospective cross-sectional study of 120 
patients aged 15 years and above who fulfilled the Rhinosinusitis Task 
Force criteria. A structured checklist was used to collect socio-demographic 
characteristics and clinical presentations. Cone-beam computed tomography 
scan and the Lund-Mackay scoring system were used. Data analysis was 
done using SPSS version 26, and p-values <0.05 were considered statistically 
significant.

Results: A total of 120 patients were enrolled with a median age of 37 (IQR 
27-52) years, with 40% aged 30-49 years. There were 65 (54.2%) males, and 
55 (45.8%) females. Maxillary sinuses were affected in 85.8% of all patients 
with chronic rhinosinusitis. The overall proportion of anatomical variation was 
53.3%, with concha bullosa, deviated nasal septum, Onodi cells, and septal 
spur being the most common, accounting for 40.6%, 25.0%, 23.4%, and 
20.3%, respectively. Twenty-four patients with concha bullosa had chronic 
maxillary rhinosinusitis, with 14 (58.3%) having ipsilateral rhinosinusitis. 

Conclusion: Half of the patients had one or more paranasal sinus anatomical 
variations. The most common variants were concha bullosa followed by 
deviated nasal septum. Onodi cells and septal spurs were rarely identified. 
Most patients with concha bullosa had ipsilateral maxillary sinusitis.
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Introduction

Chronic rhinosinusitis (CRS) is inflammation of the paranasal sinuses (PNS) and 
nasal cavity that lasts for at least twelve weeks. Its pathophysiology is complex, 
with bacterial, viral, fungal, and infectious mechanisms all contributing. It’s also 
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linked to allergic reactions, nasal polyposis, and mucosal 
vasomotor dysfunction. It is one of the most prevalent 
conditions and has a negative impact on quality of life.[1-3] 
Anatomical variation of paranasal sinuses plays a significant 
role in the pathogenesis of chronic rhinosinusitis.[4]

The global prevalence ranges from 2% to 15%, with a high 
prevalence of 24.7% in Nigeria and 1.1% in Tanzania[5-7] 
with a male-to-female ratio of 1:1.5.[5,8] 

Paranasal sinus variations are responsible for numerous 
pathologies, including CRS, which is caused by a 
mechanism that blocks or interferes with mucociliary 
clearance, and the sinus drainage system, causing increased 
mucus viscosity, ostium obstruction, and decreased 
mucosal resistance to sinus infections.[1,8] Concha bullosa, 
deviated nasal septum (DNS), paradoxical middle 
turbinate, Haller cells, Onodi cells, and Agger nasi cells 
are the most prevalent, though their frequency varies by 
region.[9,10]

Variations are classified based on their impact on sinus 
drainage and surgical significance. The first category 
includes anatomical variations obstructing the drainage 
system: concha bullosa, paradoxical middle turbinate, 
congenital absence of middle turbinate, pneumatized 
or absent uncinate process, septal pneumatization, and 
bulla ethmoidalis. The second category of variations that 
has an impact on surgical safety includes Haller cells, 
anterior clinoid process pneumatization, Onodi cells, 
and supraorbital recess.[2,12] Some uncommon anatomical 
variations such as sphenoethmoidal cells, pneumatization 
of anterior clinoid process and pneumatization of dorsum 
sellae can occasionally increase the risk of surgical 
complications.[11,13] 

The Rhinosinusitis Task Force (RSTF) created a list 
of major and minor clinical diagnostic criteria. The 
RSTF major symptoms are facial pain or pressure, nasal 
obstruction or blockage, decreased sense of smell, and 
discoloured or purulent nasal or postnasal secretion. The 
RSTF minor symptoms are fever, halitosis, fatigue, dental 
pain, cough, ear pain or pressure, or fullness.[11] 

Chronic rhinosinusitis is probable if the patient has 
two or more major factors or one major and two or 
more minor factors for more than twelve weeks.[11] CRS 
can be caused by several risk factors including allergy, 
infections, mucociliary dysfunction, mucosal oedema, 
PNS anatomical variations, genetic disorders like cystic 
fibrosis, autoimmune diseases, and sarcoidosis.[12]

CRS is diagnosed through multi-slice computed 
tomography (MSCT) of the PNS. Additionally, it is 

useful in identifying additional risk factors for CRS, 
including trauma and tumours.[8,11] The current treatment 
for CRS is functional endoscopic sinus surgery (FESS). 
Understanding the complex anatomy of the PNS is a 
requirement for a successful FESS.[11]

Method

This was a prospective cross-sectional study among patients 
with CRS attending the ORL Department. Cone Beam 
Computed Tomography Scan with a 128-slice detector 
(gantry rotation 0.33, slide thickness 0.5mm, gantry bore 
7mm) was used.

Participants were patients aged 15 years and above who 
fulfilled the RSTF criteria of CRS. The exclusion criteria 
were patients with sinonasal tumours, previous sinus 
surgery, or trauma. Inclusion criteria were patients with 
the RSTF criteria, that is, two or more major symptoms or 
one major and two or more minor symptoms that lasted 
for more than 12 weeks.

Each CT scan was assessed using the Lund-Mackay CT 
scoring system. Diagnostic evidence of CRS was defined 
by a Lund-Mackay score of four or more. Data were 
analysed using SPSS version 26. 

Ethical considerations

Ethical approval was granted by the MUHAS institutional 
review board (IRB). Informed consent was obtained from 
each participant and confidentiality was maintained. 

Results

Table 1 shows that 53.3% of participants had PNS 
anatomical variations, and there was no significant 
difference in the proportion by age or sex.

Figure 1 shows that the most common site of CRS was 
the maxilla (85.8% of participants), with 69.2% having 
ethmoid CRS. The least common site was the sphenoid 
(20%).

Concha Bullosa was the most common anatomical 
variation, accounting for 26 (40.6%) patients with 
anatomical variations, followed by DNS 16 (25.0%), and 
Onodi cells 15 (23.4%) (Figure 2).

The 64 patients with anatomical variations had between 
them 86 variations. Twenty-four participants with 
maxillary CRS had concha bullosa, for 14 (58.3%) 
of which it was ipsilateral. In eight (72.7%) of the 11 
subjects with a maxillary CRS with DNS, the variation 
was contralateral (Table 2)
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For ethmoid CRS, concha bullosa, DNS, PMT, and 
Haller cells had higher proportions of contralateral 
CRS than ipsilateral (69.2%, 75.0%, 75.0%, and 100% 
respectively).

Discussion

The overall proportion of anatomical variations in patients 
with CRS was 53.3%. Depending on which sinus is 
involved the anatomical variation can block the drainage 
of affected sinus e.g Haller cells which is a variation in 
the pneumatisation of ethmoid cells near the maxillary 
sinus ostium can lead to maxillary sinusitis and during 
surgery if they are not addressed can lead to recurrence. 
The Onodi cells, which is a variation in pneumatisation of 
posterior ethmoid cells on the superolateral region of the 
sphenoid sinuses can pose a challenge during endoscopic 

sinus surgeries whereby the internal carotid artery and 
optic nerve can be dehiscent leading to intraoperative 
complications if injured. Furthermore, there can be 
residual sinusitis for inexperienced surgeons where 
multiple cavities exist in the sphenoid sinuses. In this study, 
there were no significant differences in the occurrence of 
anatomical variations by age group or gender. Ipsilateral 
concha bullosa (pneumatisation of middle turbinate) was 
the most common anatomical variation among patients 
with chronic maxillary sinusitis accounting for 13.6% of 
patients who had chronic maxillary sinusitis. For ethmoid 
sinusitis, the most common variation was contralateral 
concha bullosa (13.6%). These findings were similar to 
other studies.[1,6,9] The commonest site affected by CRS 
was maxillary sinuses (85.8%) and the least identified site 
was sphenoid sinuses (20%).

PNS anatomical variation
Total n (%) Yes n (%) No n (%) p-value

Age in Years
15-29 38 (31.7) 21 (55.3) 17 (44.7) 0.899
30-49 48 (40.0) 26 (54.2) 22 (45.8)

50-69 31 (25.8) 16 (51.6) 15 (48.4)
≥70 3 (2.5) 1 (33.3) 2 (66.7)

Sex 
Male 65 (54.2) 35 (53.8) 30 (46.2) 0.903
Female 55 (45.8) 29 (52.7) 26 (47.3)

120 (100.0) 64 (53.3) 56 (46.7)

Table 1. Demographic characteristics and PNS anatomical variations

Figure 1. Sites of CRS among study participants Figure 2. Anatomical variations among patients with CRS having anatomical 
variations
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Conclusion

The majority of patients (53.3%) with CRS had PNS 
anatomical variations. Chronic maxillary sinusitis was 
the commonest affected site. The most common variant 
identified was concha bullosa which was associated 
with chronic maxillary, ethmoid and frontal sinusitis 
in descending order of frequency. Healthcare providers 
treating patients with CRS should consider evaluating 
them for anatomical variations using CT Scan of PNS, 
to ensure better outcomes by addressing the primary 
problem.
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