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Abstract
Aim: The aim of this study was to evaluate the effect of concha bullosa (CB) and nasal septal deviation (NSD) on the diameter
nasolacrimal duct (NLD).
Material and Methods: A total of 103 patients who underwent paranasal sinus (PNS) computed tomography (CT) between January
2018 and May 2018 were included in the study. Coronary and axial CT images of the patients were evaluated for the presence of
CB and NSD. Left and right NLD diameters were measured from axial CT plane. To ensure standardization, the NLD diameters
measurement was performed from the CT sections at the level of the inferior border of bilateral bulbusoculi in all patients. The
relationship between the CB, NSD and NLD was statistically analyzed.
Results: Of the 103 patients included in the study, 51 (49.5%) were males and 52 (50.5%) were females. The minimum age of the
patients was 18 years, the maximum age was 79 years and the median age was 38 years. Forty patients (38.8%) had CB and 63
patients (61.2%) had no CB. Nasal septum was in the midline in 39 patients (37.9%) and NSD was present in 64 patients (62.1%). The
median NLD diameter was 5.8 mm on the right and left side. NLD diameter was significantly smaller in females than males(p<0.05).
There was no statistically significant relationship between CB, NSD and the NLD diameter.
Conclusion: In our study, there was no significant effect of the presence of concha bullosa and nasal septum deviation on the
nasolacrimal duct diameter
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INTRODUCTION

MATERIAL and METHODS

In the evaluation of periorbital and paranasal area
pathologies, CT imaging has been frequently used in recent
years because of its easy accessibility, detailed imaging
of periorbital anatomy and short screening time. The tear
drainage system starts from the punctum and continues
with lacrimal canaliculus to tear sac and ends with the
nasolacrimal canal at the meatus nasi inferior (1). There
are many studies describing the relationship between
the detailed anatomy and variations of the nasolacrimal
drainage system and nasolacrimal flow problems using CT
imaging (2). Most of these studies focused on parameters
such as NLD diameter, NLD area and volume, or the angle
between the NLD and the nasal base. In our study, we
aimed to evaluate the effects of concha bullosa and nasal
septum deviation on NLD diameter and the relationship
with drainage system pathologies.

Our study was approved by the local ethics committee
(2018/4-25). A total of 103 patients who underwent
paranasal sinus computed tomography between January
2018 and May 2018 due to any clinical complaint were
included in the study. Patients who had trauma, operated
for these areas, with known NLD pathology and who
were not suitable for CT images measurements due to
artifact and/or position were excluded from the study.
The paranasal sinus CT scan was performed using a
64-sectional CT (Aquilion, Toshiba, Japan) using bone
window, using 120 kV / 80mAs values, axial, coronal and
sagittal plane reformed images of 3 mm thickness. CT
evaluation and measurements were performed by a single
experienced radiologist. To ensure standardization, the
NLD diameters measurement was performed from the
CT sections at the level of the inferior border of bilateral
bulbus oculi in all patients (Figure 1). Patients with
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middle turbinate pneumotization were defined as CB. For
the diagnosis of NSD the line drawn from crista galli to
maxillary crest was taken as reference. It was defined as
a deviation or a right-sided or left-sided deviation (Figure
2).

number and percentage, and non-parametric numerical
data by median, minimum and maximum. Pearson’s
Chi-Square and Fisher’s exact test were used for the
comparison of categorical data and Mann-Whitney U and
Kruskal-Wallis test was used to compare the numerical
data between groups. p value was statistically significant
under 0.05.

RESULTS

Figure 1. Thecoronal plane PNS CT image shows the deviation of
the nasal septum to the right

A total of 103 patients were included in the study, of which
51 (49.5%) were males and 52 (50.5%) were females. The
minimum age was 18 years, the maximum age was 79
years and the median age was 38 years. The NLD diameter
was the same in the right and left sides in 5 (4.9%) patients.
NLD diameter was wide on the right side in 52 (50.5%)
patients, and it was wide on the left side in 46 (44.7%)
patients. NLD diameters was measured, on the right side
minimum 3.3 mm, maximum 10.2 and median 5.8 mm; on
the left side; minimum 3.5 mm, maximum 11.6 mm, and
median 5.8 mm. NLD diameters were significantly smaller
in females than males (p<0.05). While CB was not present
in 63 (61.2%) patients, it was present in 40 (38.8%) patients
(11 in the right, 9 in the left and 20 in the bilateral). There
was no statistically significant relationship between NLD
diameters in patients with and without CB when compared
to the presence of CB and the diameters of NLD (p=0.632
for right and p=0.319 for left NLD), (Table 1-2).
NSD was not present in 39 (37.9%) patients, 33
(34%) patients had right and 29 (28.2%) patients had
left deviation. There was no statistically significant
relationship between NLD diameters in patients with and
without deviation(p=0.699 for right and p=0.6 for left NLD),
(Table 3-4).
Table 1. Comparison of concha bullosa and nasolacrimal duct width
concha bullosa

Figure 2. Bilateral NLD at the level of the orbital base in the axial
plane PNS CT image

Nasolacrimal
duct width

The patients with right-sided and left-sided NSD were
included in different groups to analyze the relationship
between the side of NSD and other parameters. SPSS
21.0 software (IBM Corp. New York, USA) was used for
statistical analysis. Categorical data are expressed as

Total

absent

Right

Left

bilateral

Symmetrical

2

1

0

2

Right wider

35

5

5

7

Left wider

26

5

4

11

63

11

9

20

p=0.634

Table 2. Comparison of numerical parameters of the presence of concha bullosa and nasolacrimal canal widths
Concha bullosa median value. (min-max)
Absent

Right

Left

Bilateral

p

Right nasolacrimal canal width (mm)

5.8 (3.3-10.2)

6.0 (4.5-7.7)

5.1 (4.0-8.2)

6.1 ( 4.5-7.7)

0.632

Left nasolacrimal canal width (mm)

5.5 (3.5-11.6)

5.7 (4.5-7.7)

5.5 (3.6-7.6)

6.3 (4.8-8.0)

0.319
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the nasolacrimal drainage system.These pathological
processes usually result in stenosis or obstruction in NLD.
Various procedures such as endoscopy, balloon dilatation,
stent and laser applications are frequently applied in
such cases (12). It is important to know the diameter
and length of NLD for the selection of the appropriate
treatment procedure and successful treatment of NLD
pathologies. CT imaging is commonly used to study the
general anatomy of the nasolacrimal drainage system
and thin-section axial CT is an effective imaging method
for assessing the nasolacrimal drainage system and
surrounding tissue structures (12,13).

Table 3. Comparison of nasal septum deviation and nasolacrimal duct
width
Septum deviation
Nasolacrimal
canal width

Absent

Right

Left

Symmetrical

3

2

0

Right wider

23

15

14

Left wider

13

18

15

39

35

29

Total
p=0.298

Although there have been some studies evaluating the
relationship between NSD, CB and their relationship with
other pathologies of the paranasal region, we have not
found any research on the possible effects of NSD and CB
on NLD diameter in the literature.

Table 4. Comparison of numerical parameters of nasal septum deviation
with nasolacrimal duct widths
Septum deviation
Absent

Right

Left

p

Right nasolacrimal
canal width (mm)

5.8 (4.0-10.2) 5.9 (4.5-7.7) 5.8 (3.3-9.8) 0.699

Left nasolacrimal
canal width (mm)

5.8 (3.6-11.6) 5.8 (3.8-8.0) 5.7 (3.5-8.1)

Stallman et al. found a strong association between CB and
contralateral NSD, but did not find a statistically significant
association between NSD and CB and any paranasal sinus
disease (8).

0.6

DISCUSSION
NSD and CB are the most common variations of the nasal
region (3).The most common anatomic variation of the
nose is NSD (57.6%) and the second most common is the
CB (33.8%) (4). Nasal septum is an important structure
in the inner part of the nasal that has physiological,
supportive and airway regulatory role (3,5). NSD is defined
as the asymmetric curvature of the septum to any side
(6). Childhood nasal trauma, irregular growth of maxillary
bone, asymmetry of the maxillary sinuses and nasal
concha, genetic and environmental factors are among the
possible risk factors for NSD (7). The prevalence of NSD
in the populationvaries from 18.8% to 75.1% in different
sources (3,5). In our study, 62.1% of patients had NSD in
accordance with the literature. Another common anatomic
variation in the nasal area is concha bullosa which may
develop in any of the three conchae, but this term is
often used for the pneumatization of the middle nasal
turbinate (3-5,8). CB is the most common variation of the
osteomeatal complex region (9). Although the causes of
concha pneumotization are not known, developmental
causes, trauma, abnormalities in the growth of paranasal
bone structures, adenoid hypertrophy and NSD are
possible factors (10). The incidence of concha bullosa
was defined in a wide range between 13.2% and 72.2% in
different sources (6,8). In our study, in accordance with
the literature, 38.8% of the patients had CB. The increase
in the concha size due to the presence of concha bullosa
may cause nasal physiology to deteriorate by narrowing
the nasal cavity.In addition to obstruction of the nasal air
passage, infection due to impaired mucus drainage and
ciliary functions in nasal cavity and paranasal sinuses
may occur (11).
Pathological conditions such as mucosal and soft tissue
inflammation, abscess development and tumor infiltration
in NLD may occur due to trauma-related injuries of

In another study that investigating the relationship
between CB and NSD and maxillary sinusitis, no
statistically significant relationship was found between
the parameters (6).
Paksoy et al. in their that study investigating the effects
of CB on nasal pathologies, did not find a significant
difference between the symptoms and distribution of
nasal pathologies in patients according to CB size (4).
Keles et al. supported the existence of a significant
relationship between NSD and contralateral CB in their
study (5).
Janssen et al. Reported that small NLD diameter and
primary acquired nasolacrimal duct obstruction were
etiologically related (14). In the same study, NLD diameter
did not differ significantly between males and females
but in another study (15), NLD diameter was found to
be smaller in females.In our study, NLD diameter was
significantly smaller in women.
Among our limitations the low number of cases, as well
as the control-comparative prospective studies in which
cases with nasolacrimal canal pathology are evaluated,
can make a more meaningful contribution.

CONCLUSION
In conclusion, there was no statistically significant
relationship between the presence of concha bullosa and
nasal septum deviation and nasolacrimal duct diameter.
We believe that these variations are not an important
factor related to the pathologies of nasolacrimal drainage
system.
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