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ABSTRACT

This study aims to determine the correlation between the anatomical variations of nasal cavity and paranasal
sinuses and the quality of life based on SNOT-22 score in the patients who underwent paranasal sinuses CT
scan. The samples are 36 patients with age = 18 years. The method is Chi Square test / Fishet's test and
Spearman’s rho test. The results showed that anatomical variations of the nasal cavity and patanasal sinuses
from most of the patients who underwent paranasal sinuses CT scan had septal deviation n = 29, p = 0.007
(p <0.05) and concha bullosa n = 15, p = 0.029 (p <0.05). There was a significant correlation between total
anatomical variation and quality of life based on SNOT-22 score in the patients who underwent paranasal
sinuses CT scan p = 0.025 (p <0.05). There was no correlation between the anatomical variations of frontal
cells, agger nasi cells, ethmoid bulla, uncinate process and haller cells and the quality of life based on SNOT-
22 score in the patients who underwent paranasal sinuses CT scan.

Keywords : The anatomical variations of nasal cavity and paranasal sinuses, SNOT-22 Score, paranasal
sinuses CT scan.
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INTRODUCTION

CT scan is a good method for evaluating anatomical structures because it can clearly show
structure of the nasal cavity and paranasal sinuses such as osteomeatal complex conditions,
anatomical abnormalities, visualization, the presence or absence of pathological tissue in the sinuses

and their extension. (Abul-Kasim K at all, 2011, Shindy at all 2015)

CT scan is able to provide structural anatomy descriptions of areas which is not visible
through the endoscope. This examination is excellent in showing the anterior ethmoid cells, the
upper two thirds of the nasal cavity and frontal recess. In this area, CT scan can show the location

of the factors that cause chronic sinusitis, namely KOM. (Aghdas, 2018, Akdis at all 2015)
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Based on several study results, it was found that the most common anatomical variations
on paranasal sinuses CT scan was septal deviation. Based on Buwdiman JB et al study, the most
common anatomical variations was septal deviation in 33 patients (70.2%), followed by concha
bullosa in 3 patients (6.4%), haller cells, and agger nasi cells. Whereas in Ewmilya | et al study, was
found anatomical variations, such as septal deviation in 80 patients (67.2%), followed by ethmoid
bullae in 32 patients (26.9%), uncinate processus in 25 patients (21%), concha bullosa in 15 patients
(12.6%), haller cells in 8 patients (6.7%), agger nasi cells in 7 patients (5.9%) and frontal cells in 5
patients (4.2%). Another study by Fadda G et all, showed that septal deviation was the most common
anatomical variation, which is 58.5%, concha bullosa 49.3% and etmoid bulla 32.8%. The results of
these studies showed that it can be found more than one anatomical variation or even none.

(SImopoulus at all 2012, Soler at all 2013, Walsh at all 2014)

Meanwhile, although the occurrence is rarely fatal, it can affect patients quality of life and
disrupt working hours, especially during productive age. This creates a huge economic burden for
individuals, families and those around them. Quality of life is a concept that includes both physical
and psychological characteristics in a social context. In medicine, quality of life is also closely related
to health. Recently, aspects of quality of life have begun to be considered in correlation with
decision making for patients management. The existence of assessment tools for quality of life that

relates to health status is useful to determine the impact of a disease on patient and to evaluate the

effect of therapy. (Aghdas 2018, Lupoi at all 2012, Wang at all 2011 )

Furthermore, anamnesis assessment for quality of life can be carried out using a

questionnaire that has been recognized as valid for sino-nasal examination, namely SNOT-22. (Alt

Ja at all,2015, Banglawala at all 2015)

SNOT-22 is a modification of the SNOT-20 questionnaire. The SNOT-22 questionnaire
consists of 22 statement points with 6 assessment levels. Among the 22 statements, 12 points cover

the patient's physical symptoms, another 10 points cover the patient's quality of life. (Lachanas V,
2014, Leung 2014)

The nose and paranasal sinuses are organs that play an important role as the forefront of
body's defense in the airway against microorganisms and other harmful substances contained in

them. (Barros at all,2012, De Conde at all 2014)

Anatomical variations of the nose and paranasal sinuses such as frontal cells, agger nasi
cells, ethmoid bulla, uncinate process, concha bullosa, septal deviation, and haller cells are the
factors that cause drainage disorders from the nose and paranasal sinuses. These anatomical
variations can cause obstruction to the osteomeatal complex (KOM) and interfere the mucocilia

clearance. (Farhoods at all 2016, Fokkens at all 2012, Naido at all 2013)

Quality of life is a description of physical, mental and social status measured by the SNOT-

22 Score. The SNOT-22 score is a development from SNOT-20 score and cultural adaptation,
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translation and validation of SNOT-22 have been cartied out using the Cronbach's alpha test =
0.936 (very reliable), reliable if = 0.7 indicates good consistency. (De Conde at all 2014, Juanda 2017)

Sinonasal Outcome Test (SNOT-22) Questionnaire Questionnaire Sinonasal Outcome Test
(SNOT-22) List (Otolaryngology Head and Neck Surgery, 2004)

. Proble
No Vc?ry Ml.ld °' Moderat  Severe m as Most
o mild slight .
Descriptions proble proble  badas importa
No proble  proble . :
problem m itcan  ntitems
m m
be
1 Need to blow 0 1 5 3 4 5 []
nose
2 Sneezing 0 1 2 3 4 5 []
3 Runny nose 0 1 2 3 4 5 [ ]
4 Nasal blockage 0 1 2 3 4 5 []
Decreased sense
> of smell/ taste 0 ! 2 3 4 > [
6 Cough 0 1 2 3 4 5 []
7 Post nasal drips 0 1 2 3 4 5 []
Thick nasal
8 discharge 0 1 2 3 4 5 []
9  Ear fullness 0 1 2 3 4 5 []
10 Dizziness 0 1 2 3 4 5 []
11 Ear pain 0 1 2 3 4 5 []
jp Facal 0 1 2 3 4 5 []
pain/pressure
13 Difficulty falling 0 1 5 3 4 5 []
as sleep
14 Wakingupat 0 1 2 3 4 5 []
night
15 Lack of agood 0 1 2 3 4 5 []
night’s sleep
16 Waking up tired 0 1 2 3 4 5 []
Fatigue during
7 the day 0 1 2 3 4 5 []
jg Reduced 0 1 2 3 4 5 []
productivity
jg Reduced 0 1 2 3 4 5 []
concentration
Frustated/
20 restless/ irritable 0 1 2 3 4 > [
21 Sad 0 1 2 3 4 5 []

22 Embarassed 0 1 2 3 4 5 []
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Total :
TOTAL SCORE (all columns) :
Score Evaluation
0to 14 No Problem to mild Problem
15 an above Moderate to Severe Problem

Each statement is given a value:
0 = no problem, 1 = mild problem, 2 = mild or slight problem, 3 = moderate problem, 4 = severe
problem, 5 = as bad as it can be.

From the descriptions above, it shows that there are various anatomical variations of the
nasal cavity and paranasal sinuses when doing paranasal sinuses CT scan. (Hamilos 2011, Hastan at

all2011)

Identification for anatomical variations of the patient’s paranasal sinuses determines the
next management, the surgical approach to be carried out, as a guide for operators in performing
surgery, prevents complications, determines the rate of recurrence and for post surgery follow-up
which can also affect patient’s quality of life. Seeing how importance to know description of
anatomical variations on paranasal sinuses CT scan and currently, there are still a few operators
who concern to these anatomical variations that are associated with patient’s quality of life based on
SNOT-22 score before performing surgery. (Pranita 2015, Rosenfeld at all 2015, Rudmik at all
2010)

METHODS

This study is a cross sectional study, to determine the correlation between the anatomical
variations of nasal cavity and paranasal sinuses and the quality of life based on SNOT-22 score in
the patients who underwent paranasal sinuses CT scan. The study population was patients who
came to the radiology department for paranasal sinuses CT scan. The study samples were taken
from the study population that has been identified and meets the criteria. The sampling was done
by consecutive sampling, which is, all the patients who meet the study criteria are included in the
study until the required sample size is met. Paranasal Sinuses CT scan Examination is a non-
contrast imaging examination for anatomical structures of the nasal cavity, paranasal sinuses and
surrounding structures. The patient is in prone position, the head is extended with the chin support
the head, the gantry is then angulated (perpendicular to the infraorbitomeatal line) with a slice
thickness of 3 mm per slice. Anatomical variations of the nasal cavity and paranasal sinuses ate
anatomical variations in the form of: frontal cells, agger nasi cells, ethmoid bulla, uncinate process,
chonca bullosa, nasal septal deviation and Haller cells which are not an anatomical abnormality of
the nasal cavity and paranasal sinuses. The agger nasi cells in paranasal sinuses CT scan examination
are told to be an anatomical variation if a round or oval shape of the air cavity located below the

frontal sinus and in the anterior frontal recess which is assessed on each side of the sinus. The
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frontal cells in paranasal sinuses CT scan examination are told to be an anatomical variation if there
is a round or oval air cavity located in the anterior frontal recess, the inferior part of the frontal
sinuses, which corresponds to the agger nasi air cavity and the frontal sinus cavity which is assessed
on each side of the sinus. Ethmoid bullae in paranasal sinuses CT scan examination are told to be
an anatomical variation if the largest ethmoid cells appear or a round or oval air cavity located
behind the uncinate process which is separated from the uncinate process by a semilunaris hiatus
and assessed on each side of the sinus. The uncinate process in paranasal sinuses CT scan
examination is told to be an anatomical variation if the bone plate is thin and curved which is an
extension of the posterior type of the lacrimal bone. If the uncinate process deviates to the lateral
direction, it will press the infundibulum, while if it is medial it will press the middle meatus which is
assessed on each side of the sinus. Concha bullosa in paranasal sinuses CT scan examination is told
to be an anatomical variation if it appears pneumatization of the media concha, which can occur
unilaterally or bilaterally. Nasal septal deviation in paranasal sinuses CT scan is told to be an
anatomical variation if the coronal view shows nasal cavity deviate to the left or right of the
midline. Haller cells on paranasal sinuses CT scan are told to be an anatomical variations if they see
pneumatized anterior ethmoid cells on the medial roof of the maxillary sinuses, below the lamina
papyracea and lateral to the uncinate process and assessed on each side of the sinuses. The data
obtained are grouped according to study variables and presented in descriptive form, then the
appropriate statistical method is selected and processed by the help of a computer. The statistical
test was univariate analysis in which to analyze the data of each variable in study based on age, sex,
anatomical variations (frontal cells, agger nasi cells, ethmoidal bulla, uncinate process, choncha
bullosa, septal deviation, haller cells) and the SNOT-22 score, while the bivariate test in which to
analyze the results of the correlation test between the presence or absence of anatomical variations
of nasal cavity and paranasal sinuses and the quality of life based on SNOT-22 score in the patients
who underwent paranasal sinuses CT scans, which were tested with T test, Chi Square test or
Fishet's test, and also to analyze the correlation between the total anatomical vatiations of nasal
cavity and paranasal sinuses and the quality of life based on SNOT-22 score in the patients who
underwent paranasal sinuses CT scan were tested with Spearman's Rho test. Then the results was

obtained and displayed in narrative and table form.

RESULTS AND DISCUSSION

Univariate analysis was to analyze the data for each variable in study based on age, sex,
anatomical variations (frontal cells, agger nasi cells, ethmoid bulla, uncinate process, choncha
bullosa, septal deviation, haller cells) and SNOT-22 scores. This univariate analysis is showed in

Table 1, 2, 3.
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Table 1. Frequency distribution of the patients who underwent paranasal sinuses CT scan based on

age and sex.

n %
Male 17 47,2
Sex
Female 19 52,8
17-25 12 333
26-35 3 8,3
36-45 13 36,1
Age (years) 46-55 4 11,1
56-65 3 8,3
> 65 1 2.8

Source : primary data

Table 1 shows that frequency distribution of the patients who underwent paranasal sinuses
CT scan is based on age and sex. It can be seen that frequency distribution based on gender, it was
more common in female 19 samples (52.8%) compared to male 17 samples (47.2%). The frequency

distribution based on age was most common in age 36-45 years 13 samples (36.1%).

Table 2. Anatomical variations distribution of the patients who underwent paranasal sinuses CT

scan.
No Yes
Anatomical variations
n % n %
Septal deviation 7 19,4 29 80,6
Concha bullosa 21 58,3 15 41,7
Ethmoid bulla 25 69,4 11 30,6
Uncinate process 28 77,8 8 222
Haller cells 32 88,9 4 11,1
Frontal cells 33 91,7 3 8,3
Agger nasi cells 34 94,4 2 5,6

Source : primary data

Table 2 shows anatomical variations distribution in the patients who underwent paranasal
sinuses CT scan. The most common anatomical variations was septal deviation 29 samples (80.6%),
followed by concha bullosa 15 samples (41.7%), and ethmoid bulla 11 samples (30.6%).

Table 3. Description of quality of life based on SNOT-22 score in the patients who underwent
paranasal sinuses CT scan.

SNOT-22 n %
Normal - Mild (0-14) 4 11,1
Moderate - Severe (= 15) 32 88,9

Source : primary data
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Table 3 shows description of quality of life based on SNOT-22 score in the patients who

underwent paranasal sinuses CT scan, it was found that 32 subjects (88.9%) were in Moderate —

Severe (= 15) group.

The results of correlation test between the presence or absence of anatomical variations of
nasal cavity and paranasal sinuses and the quality of life based on SNOT-22 score in the patients
who underwent paranasal sinuses CT scan were tested using Chi Square test or Fisher's test, are
shown in table 4 below:

Table 4. Anatomical variations description of frontal cells, agger cells, ethmoid bulla, uncinate

process, choncha bullosa, septal deviation,haller cell with SNOT-22 score in the patients
who underwent paranasal sinuses CT scan.

Anatomical SNOT22
vatiations Normal = Moderate % Total o P
- Mild - Severe

Frontal Yes 1 333 2 66,7 3 100
cells No 3 9,1 30 90,9 33 100 0.305
Total 4 11,1 32 88,9 36 100
Agger nasi YCS 0 0,0 2 100 2 100
cells No 4 118 30 882 34 100 1,000
Total 4 11,1 32 88,9 36 100
Bthmoid  Yes 0 0,0 11 100 11 100
bulla No 4 16,0 21 84,0 25 100 0,290
Total 4 11,1 32 88,9 36 100
Uncinate  Yes 1 12,5 7 87,5 8 100
process No 3 10,7 25 89,3 28 100 1,000
Total 4 11,1 32 88,9 36 100
Choncha  Yes 0 0,0 15 100 15 100
bullosa No 4 19,0 17 81,0 21 100 0.125
Total 4 11,1 32 88,9 36 100
Septal Yes 1 3.4 28 96,6 29 100
deviaton "N 3 429 4 57,1 7 100 0,018
Total 4 11,1 32 88,9 36 100
g Yes 0 0,0 4 100 4 100

No 4 12,5 28 87,5 32 100 1,000
Total 4 11,1 32 88,9 36 100

Description : Chi-Square Test or Fisher's Test
Source : primary data
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Table 4 shows anatomical variations descriptions of frontal cells with SNOT-22 score in
the patients who underwent paranasal sinuses CT scan in 36 samples, it was found that 1 subject
(33.3%) with frontal cells had normal — mild SNOT-22 score, and 2 subjects (66.7%) with frontal
cells had moderate - severe SNOT-22 score, where the p value (> 0.05), which means that there is
no correlation between frontal cell anatomical variations and quality of life based on SNOT-22
score. Agger nasi cells with SNOT-22 score in the patients who underwent paranasal sinuses CT
scan in 36 patients, it was found that 4 subjects (11.8%) without agger nasi cells had normal — mild
SNOT-22 score, and 30 subjects (88.9%) without agger nasi cells had moderate - severe SNOT-22
score, where the p value (> 0.05) which means there is no correlation between agger nasi cells
anatomical variation and quality of life based on SNOT-22 score. Ethmoid bulla with a SNOT-22
score in the patients who underwent paranasal sinuses CT scan in 36 patients, it was found that 4
subjects (16.0%) without ethmoid bullae had normal — mild SNOT-22 score, and 21 subjects
(84.0%) without ethmoid bullae had moderate - severe SNOT-22 score, where the p value (> 0.05)
which means that there is no correlation between ethmoid bulla anatomical variations and quality of
life based on SNOT-22 score. Uncinate process with SNOT-22 score in the patients who
underwent paranasal sinuses CT scan in 36 patients, it was found that 1 subject (12.5%) with
uncinate process had normal - mild SNOT-22 score, and 7 subjects (87.5%) with uncinate process
had moderate — severe, where the p value (> 0.05) which means there is no correlation between
uncinate process anatomical variation and quality of life based on SNOT-22 score. Concha bullosa
with SNOT-22 score in the patients who underwent paranasal sinuses CT scan in 36 patients, it was
found that 4 subjects (19.0%) without concha bullosa had normal — mild SNOT-22 scores, 17
subjects (81.0%) without concha bullosa had moderate — severe SNOT-22 scores, where the p
value (> 0.05) which means there is no correlation between choncha bullosa anatomical variation
and quality of life based on SNOT-22 score. Septal deviation with SNOT-22 score in the patients
who underwent paranasal sinuses CT scan in 36 patients, it was found that 1 subject (3.4%) with
septal deviation had normal - mild SNOT-22 score, 28 subjects (96.6%) with septal deviation had
moderate — severe, where the p value (<0.05) which means that there is a correlation between septal
deviation anatomical variation and quality of life based on SNOT-22 score. Haller cells with
SNOT-22 scores in the patients who underwent paranasal sinuses CT scan in 36 patients, it was
found that 4 subjects (12.5%) without Haller cells had normal — mild SNOT-22 scores, 28 subjects
(87.5%) without Haller cells had moderate — severe SNOT-22 scores, where the p value (> 0.05)
which means there is no correlation between the Haller cells anatomical variations and quality of
life based on SNOT-22 score.

The correlation between the presence or absence of anatomical variations of the nasal
cavity and paranasal sinuses with the quality of life based on SNOT-22 score in the patients who

underwent paranasal sinuses CT scan tested using T-Independent test is shown in table 5 below :
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Table 5. Mean values and correlation between frontal cell, agger nasi cells, ethmoid bulla, uncinate
process, choncha bulosa, septal deviation, sel haller anatomical variations and quality of
life based on SNOT-22 score in the patients who underwent paranasal sinuses CT scan.

SNOT-22
Anatomical variations
n mean P

Yes 3 62,00 0,220
Frontal cells

No 33 46,55

Yes 2 53,00 0,722
Agger nasi cells

No 34 47,53

Yes 11 51,27 0,516
Ethmoid bulla

No 25 46,32

Yes 8 49,25 0,830
Uncinate process

No 28 4743

Yes 15 56,60 0,029
Concha bullosa

No 21 41,57

Yes 29 52,24 0,007
Septal Deviation

No 7 29,57
Sel Haller Yes 4 48,25 0,067

No 32 47,78

Description : T Test
Source : primary data

Table 5 shows mean values and correlation between frontal cell anatomical variations and
quality of life based on SNOT-22 score in the patients who underwent paranasal sinuses CT scan in
36 samples, it was found that the absent of frontal cells n (33), mean (46.55), the existing of frontal
cells n (3), mean (62.00), and the correlation value for the whole sample is p (0.220), where the p
value (> 0.05) which means there is no correlation between frontal cell anatomical variations and
quality of life based on SNOT-22 score. Agger nasi cells anatomical vatiations and quality of life
based on SNOT-22 scores in the patients who underwent paranasal sinuses CT scan in 36 samples,
it was found that the absent of agger nasi cells n (34), mean (47.53), the existing of agger nasi cells n
(2), mean (53.00), and the correlation value of the whole sample is p (0.722) where the p value (>
0.05) which means there is no correlation between agger nasi cells anatomical variations and quality
of life based on SNOT-22 score. Ethmoid bullae anatomical variations and quality of life based on
SNOT-22 score in the patients who underwent paranasal sinuses CT scan in 36 samples, it was
found that the absent of ethmoid bulla n (25), mean (46, 43), the existing of ethmoid bulla n (11),
mean (51.27), and the correlation value of the whole sample is p (0.516), where the p value (> 0.05)
which means there is no correlation between ethmoid bulla anatomical variations and quality of life
based on SNOT-22 score. Uncinate process anatomical variations and quality of life based on

SNOT-22 scores in the patients who underwent paranasal sinuses CT scan in 36 samples, it was
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found that the absent of uncinate process n (28), mean (47,43 ), the existing of the uncinate process
n (8), mean (49.25), and the correlation value of the whole sample is p (0.830), where the p value (>
0.05) which means that there is no correlation between uncinate process anatomical variations and
quality of life based on a SNOT-22 score. Concha bullosa anatomical variations and quality of life
based on SNOT-22 scores in patients who underwent paranasal sinuses CT scan in 36 samples, it
was found that the absent of concha bullosa n (21), mean (41.57), the existing of concha bullosa n
(15), the mean (56.60), and the correlation value of the whole sample is p (0.029) where the p value
(<0.05) means there is a correlation between concha bullosa anatomical variations and quality of
life based on SNOT-22 score. Septal deviation anatomical variation and quality of life based on
SNOT-22 score in the patients who underwent paranasal sinuses CT scan in 36 samples, it was
found that the absent of septal deviation n (7), mean (29 , 57), the existing of septal deviation n
(29), mean (52.24), and the correlation value for the whole sample is p (0.007) where the p value
(<0.05) which means there is a correlation between septal deviation anatomical variations and
quality of life based on SNOT-22 score. Haller cells anatomical variations and quality of life based
on SNOT-22 scores in patients who underwent paranasal sinuses CT scan in 36 samples, it was
found that the absent of Heller cells n (32), mean (47.78), the existing of septal deviation n (4),
mean (48.25), and the correlation value of the whole sample is p (0.967) where the p value is (>
0.05), which means there is no correlation between Haller cells anatomical variations and quality of
life based on a SNOT-22 score.

The correlation between the total anatomical variation of nasal cavity and paranasal sinuses
and the quality of life based on SNOT-22 score in the patients who underwent paranasal sinuses
CT scan were tested using Spearman's Rho test is shown in table 6 below:

Table 6. Correlation between total anatomical variation and quality of life based on SNOT-22
score in the patients who underwent paranasal sinuses CT scan.

SNOT-22

Total

Anatomical variations 0,025 0,372

Description : Spearman's Rho test
Source : primary data

Table 6 shows correlation between total anatomical variation and quality of life based on
the SNOT-22 score in the patients who underwent paranasal sinuses CT scan in 36 samples, there
was a weak correlation between total anatomical variation and quality of life based on SNOT-22
score in the patients who underwent paranasalis sinuses CT scan with the p value (0.025) where the

p value (<0.05).
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CONCLUSION

The most common anatomical variations of the nasal cavity and paranasal sinuses in the
patients who underwent paranasal sinuses CT scan are septal deviation and concha bullosa. There
was a significant correlation between total anatomical variation and quality of life based on SNOT-
22 score in the patients who underwent paranasal sinuses CT scan. There was no correlation
between the anatomical variations of frontal cells, agger nasi cells, ethmoid bulla, uncinate process
and haller cells and the quality of life based on SNOT-22 score in the patients who underwent

paranasal sinuses CT scan.
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