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Abstract
Background and Aim: Haller cells are one of the anatomical variations in the orbital
area, which are important in endoscopic surgical procedures and have a role in the
pathogenesis of some diseases including sinusitis and chronic craniofacial pain. The
frequency of Haller cells has been reported in a wide range, which can be attributed to
several factors. The purpose of this study was to determine the frequency and anatomical
characteristics of Haller cells.
Materials and Methods: This descriptive study was performed on 381 patients referring
to a private oral and maxillofacial radiology clinic during 2015-2017. These patients
needed cone-beam computed tomography (CBCT) for various reasons. All CBCT scans
were observed by a radiologist. The results were statistically analyzed by Chi-square test
using SPSS version 16.0 software.
Results: From 381 patients, 34 patients (8.9%) had Haller cells. Sixteen patients
(47.05%) had Haller cells on the right side, 15 patients (44.11%) showed these cells on
the left side, while 3 patients (8.82%) had these cells on both sides. On the right side, the
oval shape showed the highest frequency (n=9; 47.3%). 36.8% and 15.7% of the
right-sided Haller cells were round (n=7) and pyramidal (n=3), respectively. On the left
side, the circular shape had the highest frequency (n=8, 44.4%). Furthermore, 27.7%,
16.7%, and 11.1% of the left-sided Haller cells were oval (n=5), pyramidal (n=3), and
teardrop-shaped (n=2), respectively.
Conclusion: The prevalence of Haller cells in our study was 8.9%. Genetic and racial

factors, radiographic techniques, and the age range of patients are some of the reasons
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Introduction
Haller cells were first detected by Albrecht von
Haller in 1765 [1]. The other names of this
anatomical variation are maxilloethmoidal cells
and infraorbital ethmoidal air cells [2-4]. These
ethmoidal cells advance into the orbital floor or the
Summer 2018; Vol. 30, No. 3

roof of the maxillary sinus, near the maxillary
ostium, and may build the lateral wall of the
infundibulum [5]. This makes them a potential key
location in the pathogenesis of recurrent maxillary
sinusitis because of disturbing the normal pattern
of mucociliary flow [1].
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Haller cells have different shapes such as ovoid,
round, heart-shaped, pyramidal, and teardropshaped. These cells are radiolucent and can be
unilocular or multilocular with a smooth border
which may or may not appear corticated, and are
located medial to the infraorbital foramen [5].
The incidence of Haller cells has been reported to
have a range from 2% to 45%, and often, they do
not have any symptoms [6]. Haller cells have
different sizes and can cause various
complications. Small cells may cause sinusitis and
headache, the same as large cells; therefore, it can
be presumed that there is no correlation between
the size of the cells and the symptoms [4]. Haller
cells are often found randomly. Their
pathophysiological significance is associated with
the stenosis of the maxillary ostium or the
ethmoidal infundibulum [1]. Furthermore, in
endoscopic surgeries, there is a risk of accidentally
entering the orbit [5].
Cone-beam computed tomography (CBCT) is an
imaging technique in dentistry, maxillofacial
surgery, and otorhinolaryngology. It is a digital
three-dimensional (3D) radiographic technique that
provides isometric images in all three planes [4].
CBCT scans involve a lower radiation exposure
and are less expensive compared to conventional
CT scans. At present, CBCT is recommended for
further examination of the maxillary sinus when
two-dimensional (2D) radiographs do not provide
enough information [4].
A study reported the prevalence of Haller cells to
be 68% [1], while another study has reported the
prevalence of 3.5% [2]. Because of the clinical
importance of Haller cells and limited information
with regard to this variation in Iran, the purpose of
the current study was to evaluate the prevalence of
Haller cells in patients referring to a private oral
and maxillofacial radiology center in Tehran
during 2015-2017.

Materials and Methods
This cross-sectional study evaluated CBCT images
for the presence of Haller cells in patients referring
to a private oral and maxillofacial radiology clinic
in Tehran.
All CBCT scans were acquired by Newtom™ VGi
scanner (QR s.r.l, Verona, Italy), with a 6.5×12mm field of view (FOV), voxel size of 0.3 mm,
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and kilovoltage peak (kVp)=110. The radiologist
could change the contrast and brightness of the
images. The information of each patient such as
age, gender, the presence or absence of Haller
cells, the location of these cells, and the size and
shape of each cell was recorded by a radiologist.
The shapes of these cells were categorized as
ovoid, round, teardrop-shaped, and pyramidal [8].
The size of each cell was categorized as less than 2
mm (small), between 2 mm and 4 mm (medium),
and larger than 4 mm (large) [1]. Chi-square test
was used to compare the correlation between the
shape and the location of Haller cells with
independent descriptive variables. All statistical
analyses were performed using SPSS software
(version 16.0; IBM Co., Chicago, IL, USA). The
level of significance was set at P<0.05.

Results
From 381 patients, 165 were men (43.3%), and
216 were women (56.7%), and they ranged in age
from 11 to 95 years (mean=51.2±16.0 years).
Haller cells were observed in 34 patients (8.9%).
These cells were detected on the right side in 16
patients (47.05%), on the left side in 15 patients
(44.11%), and bilaterally in 3 patients (8.82%;
Table 1).
On the right side, the ovoid shape showed the
highest frequency (n=9, 47.3%), followed by round
(n=7, 36.8%) and pyramidal shapes (n=3, 15.7%;
Table 2).
On the left side, the round shape showed the
highest frequency (n=8, 44.4%). The frequency of
other shapes on the left side was as follows: ovoid
(n=5, 27.7%), pyramidal (n=3, 16.7%), and
teardrop-shaped (n=2, 11.1%), and the shapes of
bilateral Haller cells were round (n=2) and ovoid
(n=1; Table 3).
On the left side, large Haller cells showed the
highest frequency (n=15, 83.3%), while three
Haller cells were medium-sized (16.7%), and none
of them was small.
On the right side, large Haller cells had the highest
frequency (n=18, 94.7%), while one of them was
medium-sized (5.3%), and none of them was small.
In our study, most of the patients with Haller cells
were in the age range of 50-59 years (26.4%) and
40-49 years (23.5%; Diagram 1).
Chi-square test showed no significant correlation
Summer 2018; Vol. 30, No. 3
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Table 1. Frequency of Haller cells according to their shape and location

Shape
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--

Location

Total

Pyramidal
N(%)

Ovoid
N(%)

Teardrop-shaped
N(%)

Round
N(%)

Left

3(20)

4(26.7)

2(13.3)

6(40)

15

Right

3(18.7)

8(50)

0

5(31.2)

16

Bilateral

0

1(33.3)

0

2(66.7)

3

Table 2. Frequency of different shapes of Haller cells in males and females on the right side

-Male
Gender
Female
Total

Shape
Pyramidal
N(%)
2(40)

Ovoid
N(%)
1(20)

-Round
N(%)
2(40)

Total
5

8(57.1)

1(7.1)

5(35.7)

14

9(47.3)

3(15.7)

7(36.8)

19

Table 3. Frequency of different shapes of Haller cells in males and females on the left side

Shape
--

Location

Total

Pyramidal

Ovoid

Teardrop-shaped

Round

N(%)

N(%)

N(%)

N(%)

Left

3(20)

4(26.7)

2(13.3)

6(40)

15

Right

3(18.7)

8(50)

0

5(31.2)

16

Bilateral

0

1(33.3)

0

2(66.7)

3
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between the age and the presence of Haller cells
(P=0.759).
Chi-square test showed a significant correlation

between the gender and the presence of Haller cells
(P>0.05). The analyses showed that Haller cells
have the highest frequency in women (Diagram 2).

Diagram 1. Percentage of the presence or absence of Haller cells in different age groups

Diagram 2. Frequency of different shapes of Haller cells in males and females
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Discussion
The prevalence of Haller cells has a variable range
from 2% to 45% [6]. One reason for this variable
range is the differences in the definition of these
cells. Other causes are the differences in race, age
range, and different techniques of imaging [2].
We found a prevalence of 8.9% for Haller cells,
similar to the results of studies by Adeel et al [7]
and Wani et al [8]. CBCT images were evaluated
in the current study. CBCT is a volumetric imaging
technique that can display each Haller cell
separately. In multislice CT scans, Haller cells may
not be seen at each interval; this actually
demonstrates the benefit of using the CBCT
method for the precise determination of Haller
cells with a lower dose of radiation. The low
prevalence of Haller cells in our study can be due
to the studied population and our sample size. On
the other hand, in a study by Khojastepour and
colleagues [2], the prevalence of Haller cells
during the review of CBCT scans was 68%. This
great difference in the number of Haller cells
compared to our study can be attributed to the fact
that Khojastepour and colleagues [2] examined the
CBCT images only in the coronal plane, while we
evaluated the CBCT images in all three planes.
In the current study, 47.05% of Haller cells were
on the right side, 44.11% were on the left side, and
8.82% were located bilaterally. The unilateral
presence of Haller cells in our study is significant.
In studies by Solanki et al [6] and Raina et al [9],
the unilateral presence of Haller cells was
significant as well. In previous studies, Haller cells
were unilateral in most cases [5,6,9-11]. In the
study by Solanki et al [6], from 192 Haller cells,
176 were unilateral, and 15 were bilateral, and the
unilateral presence of Haller cells was statistically
significant. In the study by Raina et al [9], from 96
Haller cells, 74 cases (77.1%) were unilateral, and
22 cases (22.9%) were bilateral, and unilaterality
was statistically significant.
Bilateral presence of Haller cells has shown
different prevalence rates [9,12,13]. In our study,
Haller cells were located bilaterally in 8.82% of
the cases. The differences in the prevalence may be
due to factors such as the studied population, the
definition of the hallmark cells, and the methods of
imaging. On the other hand, the prevalence of
bilateral Haller cells in our study is similar to that
Summer 2018; Vol. 30, No. 3
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reported by Solanki et al [6] and Pekiner et al [5].
In the study by Pekiner et al [5], the prevalence of
bilateral Haller cells was 12%. Solanki et al [6]
reviewed 192 panoramic radiographs and found
bilateral Haller cells only on 15 radiographs.
In the present study, we also evaluated the location
of Haller cells in males and females, and the
highest frequency was detected in women as
follows: on the right side (n=11, 68.8%), on the
left side (n=12, 80%), and on both sides (n=3,
100%).
In the current study, Chi-square test showed no
significant correlation between the age and the
presence of Haller cells, and the highest cell
frequency was detected in the age ranges of 50-59
and 40-49 years. In the study by Solanki et al [6],
the maximum numbers of cells were seen in the
age range of 18-28 years. Raina et al [9] reported
the maximum number of cells in the age range of
18-30 years. One of the reasons for this difference
is the difference in the studied population.
In the current study, Chi-square test showed a
significant correlation between the gender and the
presence of Haller cells as these cells were
detected more frequently in women. Ahmad et al
[14] reported similar results.
In our study, 82.3% of Haller cells were large,
17.7% were medium-sized, while none of them
was small. In the study by Mathew et al [1], 28%
of Haller cells were small, 21% were mediumsized, and 51% were large.
This study carefully examined the prevalence of
Haller cells according to age, gender, shape, and
frequency. Such description of ethmoidal cells can
be used in the differential diagnosis for patients
suffering from unexplained orofacial pain. It also
helps in reducing the use of other expensive and
aggressive modalities. The diagnosis of Haller
cells can provide a preoperative overview for the
surgeon to prevent the complications caused by
entering these areas. Further studies with more
advanced imaging modalities can confirm our
findings and provide a more precise description of
these cells.

Conclusion
The prevalence of Haller cells was found to be
8.9% in the present study. Genetic and racial
factors, radiographic techniques, and the age range
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of patients are some of the reasons for the
differences in the reported results. The present
study indicates that CBCT can be an appropriate
modality for determining the presence of Haller
cells.
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