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Accepted s © 20/07/2025 Background: The objective of our study is to assess the pattern of anatomical

variations of nose and paranasal sinuses in chronic rhinosinusitis and their
association with severity of rhinosinusitis.

Materials and Methods: A total of 75 patients with chronic rhinosinusitis
refractory to medical line of management in the age group 20 — 60 years were
evaluated with CT scan of paranasal sinuses and the severity of sinusitis were
assessed with Lund Mackay system of radiological staging. Presence of
anatomical variations and its association with chronic rhinosinusitis involving
various paranasal sinuses were assessed. The data was analysed using SPSS
software.

Results: Deviated nasal septum was found to be the most common anatomical
variation (94.7%), followed by concha bullosa (48%) and paradoxical middle
turbinate (17.4%). Anterior ethmoids (84.6%) and maxillary sinuses (83.3%)
were the most commonly involved sinuses. Concha bullosa and paradoxically
curved middle turbinate were shown to have statistically significant association
with chronic rhinosinusitis involving anterior group of sinuses.

Conclusion: Our study highlighted the association between anatomical
variations and chronic rhinosinusitis. So in patients undergoing functional
endoscopic sinus surgery for chronic rhinosinusitis, along with the sinus
surgery, correction of anatomical variations of nose and paranasal sinuses will
provide a better result.
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chronic rhinosinusitis3-10, its relative importance is
still a matter of discussion as some studies do not
show any significant correlation between anatomical
variations and sinus diseasel1-16. Chronic
rhinosinusitis sometimes does not get completely
cured by medical line of management, requiring
surgical intervention. Functional endoscopic sinus
surgery (FESS) is the surgical intervention of choice
in treatment of chronic sinusitis nowadays. The basic

INTRODUCTION

The nose and paranasal sinus region are often
characterised by various anatomical variations like
deviated nasal septum, concha bullosa, paradoxically
curved middle turbinate, medialised or lateralised
uncinate process, pneumatised uncinate, Onodi cell,
Haller’s cell, pneumatised crista galli, maxillary
sinus hypoplasia, etcl. Studies have shown that the

prevalence of bony anatomic variations in cases of
chronic rhinosinusitis is about 65%2. While many
authors believe that the anatomical variations in
osteomeatal complex may predispose patients to

principle of FESS is removal of disease from the
osteomeatal complex region and promoting drainage
and ventilation3. While many authors have reported
relief of symptoms and improvement in quality of life
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after endoscopic sinus surgery17-19, few believe that
the correction of anatomical variations itself will
relieve the sinus pathology20. Also some studies
indicate that recurrent sinusitis in patients who had
undergone FESS can be due to failure in addressing
the anatomic variants21. In this scenario, present
study aims to assess the pattern and prevalence of
anatomical variations of the nose and paranasal sinus
by means of CT scan in patients with chronic
rhinosinusitis, failing medical line of management, in
southern part of Kerala attending a tertiary care
centre. The Lund-Mackay staging system for
radiological staging22 is used to determine the
severity of disease. The association of anatomical
variations of nose and paranasal sinuses with severity
of sinus disease is also assessed to determine whether
correction of these anatomical variants is needed for
complete relief of symptoms in these patients.

MATERIALS AND METHODS

The hospital based cross sectional study was
conducted in Department of ENT in a tertiaty care
hospital in Kerala. The study period was from
December 2014 to September 2016. Study was done
after obtaining clearance from institutional ethics
committee.

The inclusion criteria include diagnosed cases of
chronic rhinosinusitis lasting more than 12 weeks,
refractory to medical line of management and
requiring endoscopic sinus surgery, between the age
group of 20 — 60 years. The exclusion criteria were
history of previous sinus surgery, invasive fungal
sinusitis or tumours in paranasal sinuses, history of
facial trauma causing significant anatomical
distortions and patients not willing to give consent for
the study. The outcome variables were CT scan
findings and radiological staging. The sample size
was calculated by the formula 4pq/d2, where

p = available local prevalence rate in the target
population (obtained from comparable studies)
q=100-p

d =Relative precision (17% of previous prevalence)
In this study

p = 65 (based on literature reviews, p value is
calculated)

q=100-65 =35

d=65x17/100=11.05

Hence sample size = 4pq/d2 =75

Eligible consecutive patients with symptoms of
chronic rhinosinusitis, not getting relieved with
medical line of management and requiring functional
endoscopic sinus surgery were enrolled into the study
according to inclusion and exclusion criteria. After
taking detailed history and clinical examination,
computed tomography (plain study) images of
paranasal sinuses are taken.

All CT scans were obtained with SIEMENS
Somatom Emotion 16 slice CT scanner. Both axial
and coronal sections were taken with slice thickness
of 1 mm at 2.2 mm interval. The scans thus generated

were evaluated in detail to look for any anatomical
variations in nose and paranasal sinus regions.

The severity of sinusitis was scored according to
Lund-Mackay radiological staging system. The
pattern and prevalence of anatomical variations in
chronic rhinosinusitis and also the association
between these variations and severity of chronic
rhinosinusitis were statistically evaluated.

Data collected were entered in Microsoft excel and
analysed using SPSS software. Prevalence of
anatomical variations is estimated as percentage.
Association between rate of anatomic variations and
severity of chronic rhinosinusitis is analysed using
Chi square test. The p value was calculated. The
statistical significance was set at p< 0.05.

RESULTS

This study included totally 75 patients with chronic
rhinosinusitis of which 32 were males (42.7%) and 43
were females (57.3%). The mean age was 34 ranging
from 20 to 60 years.

The most common presenting complaint was
headache (53.3%) followed by unilateral or bilateral
nasal obstruction (28%), nasal discharge (10.7%),
facial pain (5.3%) and postnasal drip (2.7%) (Fig. 1)
Among the various anatomical variations of nose and
paranasal sinuses studied, nasal septal deviations
were the most common (94.3%). Of which 45.3% had
deviation of nasal septum to right side, 40% had
deviation to left side and 9.3% had ‘S’ shaped
deviation of nasal septum. Pneumatisation of middle
turbinate (concha bullosa) is the second most
common anatomical variation (48%) with 21.3%
having right sided, 16% having left sided and 10.7%
having bilateral concha bullosa. Next commonest
anatomical variation was paradoxically curved
middle turbinate (17.4%) (Table 1). The various other
anatomical variations noted were those of the
uncinate process (medialised uncinate, lateralised
uncinate and pneumatised uncinate), presence of
Onodi cell, Haller’s cell and maxillary sinus
hypoplasia.

Anterior ethmoid sinus and maxillary sinus were
found to be most commonly involved in chronic
rhinosinusitis.

Association between anatomical variations and
chronic rhinosinusitis were assessed and statistically
there was no significant association between
deviation of nasal septum with chronic rhinosinusitis
in this study. But there is statistically significant
association of right concha bullosa with right
maxillary (p value = 0.039) and right frontal chronic
rhinosinusitis (p value = 0.041). There is also
statistically significant correlation between right
concha bullosa and osteomeatal complex blockade (p
value = 0.002) (Table 2). Left concha bullosa also
showed statistically significant association with
chronic left maxillary rhinosinusitis (p value = 0.005)
and left osteomeatal complex blockade (p value =
0.014) (Table 3). Also there is statistically significant
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association of right paradoxical middle turbinate with
chronic right maxillary (p value = 0.047) and frontal
rhinosinusitis (p value = 0.038) and also with right
osteomeatal complex blockade (p value = 0.005)

(Table 4). Left paradoxically curved middle turbinate
also showed statistically significant association with
left osteomeatal complex blockade (p value = 0.005)
(Table 5).

Table 1: Frequency of paradoxical middle turbinate

Paradox middle turb Frequency Percent
Right 6 8
Left 5 6.7
Bilateral 2 2.7

Table 2: Association between right concha bullosa and chronic sinusitis as per Lund-Mackay radiological staging

Rt max Rt ant eth Rt frontal Rt OMC
0 1 2 0 1 2 0 1 0 2
Rt Concha bullosa
(Total 24) 1 7 16 1 13 10 11 9 4 5 19
p value 0.039 0.153 0.041 0.002

Table 3: Association between left concha bullosa and chronic sinusitis as per Lund-Mackey radiological staging

Lt max Lt ant eth Lt frontal Lt OMC
0 1 2 0 1 2 0 1 2 0 2
Lt Cocha bullosa
(Total 20) 1 6 13 2 13 5 12 7 1 8 12
p value 0.005 0.501 0.426 0.014

Table 4: Association between right paradoxical middle turbinate and chronic sinusitis as per Lund-Mackay

radiological staging

Rt max Rt ant eth Rt frontal Rt OMC
0 1 2 0 1 2 0 1 2 0 2
Rt paradox middle
turb 0 1 7 0 4 4 2 6 0 0 8
(Total 8)
p value 0.047 0.287 0.038 0.005

Table 5: Association between left paradoxical middle turbinate and chronic sinusitis as per Lund-Mackay radiological

staging
Lt max Lt ant eth Lt frontal Lt OMC
0 1 2 0 1 2 0 1 2 0 2
Lt paradox middle
turb 0 2 5 0 4 3 3 3 1 1 6
(Total 7)
p value 0.100 0.209 0.064 0.005
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Figure 1: Frequency of chief complaints

DISCUSSION

The etiopathology of chronic rhinosinusitis is often
regarded as a complex interplay of various factors
affecting nose and paranasal sinuses, which include
both host and environmental components. The
association of anatomical variations of nose and
paranasal sinuses with chronic rhinosinusitis is a
matter of debate among various authors.

The most common anatomical variation noted in the
study is presence of deviated nasal septum. 94.7% of
the study subjects had deviated nasal septum either
right sided, left sided or ‘S’ shaped deviation. The
result is almost similar to studies done by Rashid Al
Abri et al which showed an 80% prevalence of
deviated nasal septum among 360 subjects with
chronic rhinosinusitis,??! and of Peres Pinas et al
where 80% of his 110 study subjects with chronic
rhinosinusitis had deviated nasal septum.*

The second most common anatomical variation
found in our study is concha bullosa, in 48% of study
subjects. This is supported by studies done by
Mohannad Al Qunah et al who reported a prevalence
of concha bullosa as 51% among 65 paediatric
patients with chronic rhinosinusits.[?’ Similarly Y K
Maru and V Gupta reported 42.6% among 61 cases
of chronic rhinosinusitis.?®!

Paradoxically curved middle turbinate was found in
17.4% of study subjects. It is found to be in
accordance with studies done by Ahmet Kayguzuz et
al (13.8% of 65 study subjects with chronic
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rhinosinusitis)16 and Kim et al (19.5% of 113
children with chronic rhinosinusitis).!'4]

The other anatomical variations observed in the study
are medialised uncinate (2.66%), lateralised uncinate
(4%), pneumatised uncinate (1.33%), Onodi cell
(5.33%), Haller cell (8%) and hypoplasia of
maxillary sinus (1.33%). Out of the 75 study subjects,
7 had either of the uncinate process variations
(9.33%) and this is higher than that reported by
Asruddin et al,?”! (2%), and is lower than that
reported by Wanamaker et al6(45%). The prevalance
of pneumatised uncinate process in our study (1.33%)
is comparable to the findings by Bolger et al,!!
(2.5%) and by Arslan et al,[?® (2%) but higher than
that found by Krzeski et al®? (0.96%). The
prevalence of medialised and lateralised uncinate
process were lower than those found in studies of
Krzeski et al (medial deviation of uncinate in 8.6%
and lateral deviation in 9.55%),* and Cagici et al
(medial deviation in 12% and lateral deviation in
4%).53% The prevalence pattern of Onodi (5.33%) and
Haller’s cell (8%) were almost similar to those seen
in study done by Ahmet Kaygusuz et al who found
prevalence of 9.2% of Onodi cells and 13.8% of
Haller cell in 65 patients with chronic
rhinosinusitis.['%)

In our study the paranasal sinuses most commonly
involved were anterior ethmoid (84.6%) and
maxillary (83.3%). This is similar to studies done by
Enema Job Amodu et al in 60 patients with chronic
rhinosinusits the maximum prevalence is found in
maxillary sinuses (81.7%) and ethmoid sinuses
(68.3%).5]

On evaluating the association between anatomical
variations and chronic rhinosinusitis, deviated nasal
septum did not show any statistically significant
association with chronic rhinosinutis. Studies done
by Kim et al and Ahmet kayagusuz et al also showed
that there is no significant association between
chronic rhinosinusitis and deviation of nasal
septum.['41%] Stallman et al also concluded that there
is no statistical relationship between deviation of
nasal septum and presence of any sinus disease.!']
Concha bullosa was found to have statistically
significant association with osteomeatal complex
blockade resulting in chronic sinusitis involving
anterior group of sinuses. Similar association was
also found in studies done by Calhaun et al,’! and
Scribano et al.B?l G L Fadda et al, in their
retrospective study on CT scan findings of 200
patients with chronic sinusitis, also found statistically
significant association between concha bullosa and
maxillary sinusitis.[!

Paradoxically curved middle turbinate also showed
statistically significant association with osteomeatal
complex blockade and chronic sinusitis involving
anterior group of sinuses. Similar conclusions were
also made from studies done by Tonai and Baba.3!
Uncinate process variations studied did not show any
statistically significant association with chronic
rhinosinusitis. Isha Preet Tuli et al from their
prospective study done on 50 patients with chronic

rhinosinusitis also concluded that bony anatomical
variations of the uncinate do not influence the
occurrence of thinosinusitis.*

All cases with Haller’s cell (6 patients) had chronic
maxillary sinusitis, but a statistically significant
association could not be made. Stackpole and
Edelstein had demonstrated that higher the number of
Haller’s cells, greater is the chances of maxillary
sinus inflammation.**

CONCLUSION

Chronic rhinosinusitis is a debilitating health
condition and among the various predisposing
factors, anatomical variations of nose and paranasal
sinuses have also been found to play a major role. In
our study the prevalence of the disease was found to
be similar in all age groups without any sex
preponderance. Among the anatomical variations
evaluated, concha bullosa and paradoxically curved
middle turbinate are found to have statistically
significant association with osteomeatal complex
blockade leading to chronic rhinosinusitis. Also the
presence of Haller cells is associated with chronic
maxillary sinusitis, though a statistically significant
correlation couldn’t be made in this study due to its
relatively low prevalence among study subjects.
Based on our study, in patients with chronic
rhinosinusitis CT scan of paranasal sinuses is an
important diagnostic tool in detecting anatomical
abnormalities which is an important predisposing
factor for chronic rhinosinusitis. Careful evaluation
of anatomical variations by CT scan is necessary in
patients of chronic rhinosinusitis especially those
undergoing endoscopic surgery. Correction of
anatomical variations detected is very important for
cure of the disease.
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