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ABSTRACT 

Introduction: infraorbital ethmoidal air cells are actually pneumatized ethmoidal air cells that spread along the laminae papyracea 

and under ethmoid bulla and within lateral uncinate process. These cells often originate from anterior ethmoidal cells and are 

adjacent to infundibulum.According to some authors, the presence of these cells acts as a predisposing factor for recurrent sinusitis. 

Materials and Methods: This study was carried out using cone-beam computed tomography images of 104 patients in maxillofacial 

radiology archives of Jundishapur School of Dentistry, Ahvaz. All images were evaluated by software (NNT Viewer, QR, Verona, Italy), 

version 3.00 by two oral and maxillofacial radiologists. Patient information including age and gender, presence or absence of 

Haller’scells, affected side (left or right), its shape (round or oval), multilocular or unilocular, increased thickness of maxillary sinus 
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mucosa (thickness greater than 3 mm), and orbital floor dehiscence was recorded in the information form. Finally, the statistical 

consultant was referred to for statistical analysis. Results: After examining the images, Haller’s cell was found in 35% of the patients 

which was more in females than males but there was no significant difference. People with Haller’s cell were significantly younger 

than people without Haller’s cell. Haller's cells were mostly unilateral, unilocular and oval in shape. Significantly more orbital floor 

dehiscence was observed in patients with Haller’s cell. There was no significant relationship between Haller’s cell and maxillary sinus 

thickening. Conclusion: Haller’s cell can cause vulnerable orbitis, especially when using surgical instruments. Therefore, a thorough 

evaluation of pre-operative bone structure is necessary to know the exact anatomy of paranasal sinuses. 

 

Keywords: Haller’s cell, cone-beam computed tomography 

 

 

1. INTRODUCTION  

Infraorbital ethmoidal air cells are actually pneumatized ethmoidal air cells that spread along the laminae papyracea and under 

ethmoid bulla and within lateral uncinate process. These cells often originate from anterior ethmoidal cells and are adjacent to 

infundibulum (Valizadeh et al., 2010). Albrecht von Haller (1708-1777) discovered infraorbital ethmoidal cells in 1743. Since then, 

these cells are known as Haller’s cell (Caversaccio et al., 2011). Although anatomical variations in evolution of the nose and paranasal 

sinuses, such as Haller’s cells, by themselves are not disease, in many cases they are responsible for the patient's symptoms 

(Wanamaker, 1996). These anatomic variations may lead to sinusitis, mucocele, retinal cyst and headache (Ghaffari et al., 2010). 

Based on the history of the role of anatomical variations around the ostiomeatal complex, one of these structures, the Haller’s cells, 

has been suggested to cause sinusitis.Increased airflow, spread and enlargement of these air cells can cause obstruction of 

ethmoidal infundibulumor limited access to anterior and maxillary ethmoid sinus in intranasal surgery.Infection caused by Haller's 

cell is usually very rare, but various studies have shown that this type of infection can be suspected in patients with interstitial 

problems or facial pain (Khojastepour et al., 2016). Most studies to date have been based on panoramic images. Panoramic 

radiography produces a two-dimensional image that lacks information in the buccolingual dimension and is magnified in the vertical 

and horizontal dimensions (Afkhami et al., 2013). An important limitation of panoramic radiography is its sensitivity to the patient's 

position within the device, which can cause incomplete information (Bashizade et al., 2013). Two-dimensional imaging methods are 

not capable of presenting transverse sections of bone even if performed in different orientations (Tofangchiha et al., 2014). Cone-

beam computed tomography provides us with highly detailed 3D information on orofacial structures (Chen et al., 2013). In this 

imaging, the entire maxillofacial region is recorded in a gantry rotation, and then volumetric data is used to reconstruct two-

dimensional images in either orthogonal planes (axial, sagittal, and coronal) or arbitrary planes (pseudo-panoramic images). 

Volumetric information can also be used forreconstruction in the form of 3D images (Mahdizade et al., 2013). 

Given the importance of the subject and capability of reconstructing images in cone-beam computed tomography and its 

advantages over the limitations mentioned for two-dimensional panoramic images, we decided to study infraorbital ethmoidal air 

cells (Haller’s cell) using cone-beam computed tomography.  

 

2. MATERIALS AND METHODS 

This retrospective descriptive-analytic study was conducted using cone-beam computed tomography of 104 maxillary images 

available in archives of the Oral and Maxillofacial Radiology of Jundishapur School of Dentistry, Ahvaz, Iran, from 2017 to 2018, for 

various reasons including implant placement, orthodontic evaluation and detailed TMJ examination. The Ethical Code is 

IR.AJUMS.REC.1395.74. 

All images were acquired and stored by the device (New Tom VGi, QR, Verona, Italy) and with 110 kV peak exposure time, 2.04 

mAh, time of 3.6 seconds and 12×8-inch fov. Inclusion criteria were optimum image quality, patient age and gender information, 

coverage of maxillary sinus area and medial orbital floor and wall. Patients with a history of surgery or sinus tumor, sinonasal polyp 

or midfacial trauma were excluded. As noted in the textbook Grey's Anatomy, the sinonasal cavity does not reach its full 

development until puberty; thus, patients younger than 16 years were also excluded. All images were evaluated by software (NNT 

Viewer, QR, Verona, Italy), version 3.00 by two maxillofacial radiologists. For evaluation of Haller’s cell, reconstructed 3D, coronal, 

axial and pseudo-panoramic images were obtained from volumetric data of cone-beam computed tomography. Air cells of any size 

along the medial part of the orbital floor or along the laminae papyracea lower than the bulla ethmoidalis and attached to ethmoid 

capsule were the diagnostic criteria for Haller's cell (Figure 1 and Figure 2). Maxillary sinusitis was determined by increasing sinus 

mucosa thickness or fluid accumulation in radiographic images. Mucus retention cyst was not considered a maxillary sinus problem. 

Observation of lack of bone elongation at the orbital floor was considered as dehiscence. Patient information including age and 
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gender, presence or absence of Haller’scells, affected side (left or right), its shape (round or oval), multilocular or unilocular, 

increased thickness of maxillary sinus mucosa (thickness greater than 3 mm), and orbital floor dehiscence was recorded in the 

information form. 

 

 

 

Figure 1 Coronal cone beam CT image shows Unilateral Haller cell (arrow) 

 

 

 

 

Figure 2 Coronal cone beam CT image shows Bilateral Haller cell (arrow) 

  

Statistical Methods of Result Analysis 

All information was entered into SPSS software, version 22 (SPSS Inc., Chicago, IL, USA). For statistical analysis, independent t-test 

and χ2 test were used to examine the relationship betweenHaller’s cell and maxillary sinusitis and orbital dehiscence. 
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3. RESULTS  

Of the 104 patients in the study, 44 were men and 60 were women. The age of patients ranged from 16 to 65 years with a mean age 

of 40.7. Of 104 patients, 36 (35%) had Haller’s cell and 68 (65%) had no Haller’s cell; thus, the prevalence of Haller’s cell was 35% 

(Table 3). Of 36 patients with Haller’s cell, 10 (28%) had on the right side, 14 (39%) had on the leftside, and 12 (33%) had both right 

and sides. The most frequent side was left (39%), as shown in Table 4. Of 36 patients with Haller’s cell, the shape of Haller’s cell was 

round in 14 (39%), oval in 16 (44%) and round and oval in 6 (17%). The most common form of Haller’s cell was oval with 44% (Table 

5). Of 36 patients with Haller’s cell, 28 (78%) had unilocular and 8 (22%) had multilocular. The most common type of Haller’s cell was 

unilocular with 78% (Table 6). Maxillary sinusitis was seen in 21% of patients and orbital floor dehiscence was observed in 8% of 

patients. 

The results of Chi-square (χ2) test showed that there was no significant difference in gender between patients with Haller’s cell 

and patients without Haller’s cell (P>0.05), although Haller’s cell was more prevalent in women than men (Table 1). Independent t-

test results showed that the mean age of patients with Haller’s cell was significantly lower than patients without Haller’s cell (P = 

0.001) (Table 2). The results of Chi-square test showed that patients with Haller’s cell had significantly higher orbital floor dehiscence 

than patients without Haller’s cell (P = 0.001) (Table 7). The prevalence of orbital floor dehiscence was higher in patients with Haller’s 

cell than in patients without Haller’s cell (Figure 3). 

Results of χ2 test showed no significant difference between maxillary sinus mucosa thickening in patients with Haller’s cell and 

patients without Haller’s cell (P = 0.481) (Table 8). There was no significant difference between the presence of Haller’s cell and 

maxillary sinus mucosa thickening (Figure 4). 

 

Table 1 prevalence of Haller’s cell in cone-beam computed tomography based on gender 

Variable 
  Haller’s cell  No Haller’s cell  Total  

P-value 
  N %  N %  N %  

Gender 

Male  12 33  32 47  44 42  

0.214 Female  24 67  36 53  60 58  

Total  36 100  68 100  104 100  

 

Table 2 prevalence of Haller’s cell in cone-beam computed tomography based on age 

Variable 
Haller’s cell No Haller’s cell Total 

P-value 
Mean SD Mean SD Mean SD 

Age 31.4 10 45.6 15.6 40.7 15.4 0.001 

 

Table 3 prevalence of Haller’s cell in cone-beam computed tomography 

Variable 
Haller’s cell  No Haller’s cell  Total 

N %  N %  N % 

Haller’s cell 36 35  68 65  104 100 

 

Table 4 prevalence of Haller’s cell in cone-beam computed tomography based on location 

Variable 
Right Left Right and left Total 

N % N % N % N % 

Location 10 28 14 39 12 33 36 100 

 

Table 5 prevalence of shapes of Haller’s cell in cone-beam computed tomography 

Variable 
Round Oval Round and oval Total 

N % N % N % N % 

Shape 14 39 16 44 6 17 36 100 

 

Table 6 prevalence of different types of Haller’s cell in cone-beam computed tomography 

Variable 
 Unilocular  Multilocular  Total 

 N %  N %  N % 

Type   28 78  8 22  36 100 
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Table 7 determining the relationship between presence of Haller’s cell and orbital floor dehiscence 

Variable 
Haller’s cell  No Haller’s cell  Total  

P-value 
N %  N %  N %  

Orbital floor dehiscence 

Yes 8 22  0 0  8 8  

0.001 No 28 78  68 100  96 92  

Total 36 100  68 100  104 100  

 

Table 8 determining the relationship between presence of Haller’s cell and maxillary sinus mucosa thickening 

Variable 
Haller’s cell  No Haller’s cell  Total  

P-value 
N %  N %  N %  

maxillary sinus mucosa thickening 

No 16 45  38 56  54 52  

0.481 
<3 mm 12 33  16 23  28 27  

>3 mm 8 22  14 21  22 21  

Total 36 100  68 100  104 100  

 

 

 

Figure 3 determining the relationship between Haller’s cell and orbital floor dehiscence 

 

 

Figure 4 determining the relationship between presence of Haller’s cell and maxillary sinus mucus thickening 
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4. DISCUSSION  

Based on the history of the role of anatomical variations around the ostiomeatal complex, one of these structures, the Haller’s cells, 

has been suggested to cause sinusitis (Khojastepour et al., 2016). Although anatomical variations in evolution of the nose and 

paranasal sinuses, such as Haller’s cells, by themselves are not disease, in many cases they are responsible for the patient's 

symptoms (Wanamaker, 1996). These anatomic variations may lead to sinusitis, mucocele, retinal cyst and headache (Ghaffari et al., 

2010). Most studies to date have been based on panoramic images (Afkhami et al., 2013). Two-dimensional imaging methods are 

not capable of presenting transverse sections of bone even if performed in different orientations (Tofangchiha et al., 2014). Cone-

beam computed tomography provides us with highly detailed 3D information on orofacial structures (Chen et al., 2013). This 

retrospective descriptive-analytic study was conducted using maxillary images of cone-beam computed tomography of 104 patients 

including 44 men and 60 women. After examining the images, it was found that Haller’s cell was present in 35% of the patients 

which was more in females than males but there was no significant difference. The people with Haller’s cell were significantly 

younger than those without Haller’s cell. Haller's cells were mostly unilateral, unilocular and oval in shape. Significantly more orbital 

floor dehiscence was observed in patients with Haller’s cell. There was no significant relationship between Haller’s cell and maxillary 

sinus thickening. 

In 2016, Khojastehpour et al. conducted a study in Shiraz, Iran, to describe morphology and determine prevalence of Haller's 

cells in panoramic radiography. In this study, subjects in three age groups below 18 years, between 18 and 45 years and over 45 

years were studied. Haller’s cell was observed in 11.1% of these images. In our study, Haller’s cell was observed in 35% of images. 

The reason for greater prevalence of these cells in our study is probably 3D images obtained from CBCT and therefore its higher 

accuracy than panoramic.They reported that these cells were more abundant in females than in males, but this difference was not 

statistically significant. These results were consistent with our study. The highest prevalence of Haller’s cells was in the age group of 

over 45 years but in the present study the highest prevalence was in the age range of 21-41 years. Haller’s cells in the unilateral and 

multilocular form were observed more than other forms (Khojastepour et al., 2016). In our study, most cells were unilateral (mostly 

left), but more unilocular cells were reported. This difference may be due to differences in the studied population or fewer samples 

because that study examined 935 samples and 104 samples were studied in our study. In 2014, Solanki et al. in India conducted a 

study on the prevalence of Haller’s cell in panoramic radiography.Haller’s cells were observed in 19.2% of patients, the underlying 

cause of their incidence can be probably justified by our 3D images.The majority of cells were unilateral. Most of these were oval, 

unilocular, and single-unit (Solanki et al., 2014), which is consistent with our study. Mathew et al. (2013) in the United States 

conducted a study to determine the prevalence of Haller's cells and the relationship between the presence and size of these cells 

with ipsilateral maxillary sinusitis and orbital floor dehiscence visible in CBCT. In 30 patients (60% of the samples) Haller’s cells were 

detected, of which 17 (34%) were bilateral and 13 (26%) were unilateral, while in our study they were more unilateral, which may be 

due to racial differences. They did not report any significant relationship between the presence and size of Haller’s cells and 

maxillary sinusitis, but noted a significant relationship between Haller’s cells and orbital floor dehiscence (Mathew et al., 2013). These 

results were quite similar to those of our study because in our study there was no significant relationship between the presence and 

size of Haller’s cells and maxillary sinusitis but there was a significant relationship between Haller’s cells and orbital floor dehiscence. 

Orbital floor dehiscence can cause vulnerable orbit, both in Haller’s cell-related diseases and when using equipment in ostiomeatal 

complex surgery. Since there is no lymphatic drainage system in the orbit, Haller’s cells therefore act as a diffuser of infection 

through a dehiscence in orbital floor, laminae papyracea, or medial suture of orbital floor. Radiological experience has shown that in 

cases of Haller’s cell inflammation, hypertrophied mucus tends to fade the associated orbital floor dehiscence. Khayyam et al. (2013) 

conducted a study in Yazd, Iran, to determine the prevalence of infraorbital ethmoidal air cells in panoramic radiographs.The 

prevalence of infraorbital ethmoidal air cells was 32.5% (32.6% for men and 32.4% for women). Bilateral cell numbers were greater 

than unilateral. There was no statistically significant difference in the prevalence of Haller’s cell in terms of age, gender and location 

of cells (Khayam et al., 2013). There was no significant difference in gender in the present study, but people with Haller’s cell were 

significantly younger than people without Haller’s cell.  

In our study, the cells were more unilateral and to the left. Ghaffari et al. (2010) conducted a study in Khorasgan, Iran, on the 

prevalence of infraorbital ethmoidal air cells (Haller’s cells) in CT images in patients older than 6 years. The prevalence of Haller's cell 

on CT image in patients older than 6 years was 11.6% (12.1% for men and 11% for women). In our study, the prevalence of Haller’s 

cell was 35% and it was higher in women. As noted in the Grey's Anatomy text book, the sinonasal cavity does not reach its full 

development until puberty; thus, patients younger than 16 years were excluded. In their study, the highest frequency was in patients 

aged 41-50 years and the least in patients younger than 20 years. Unilateral involvement was more than bilateral, and there was a 

statistically significant difference between the left and right sides. The frequency of unilocular Haller’s cells was higher than that of 

multilocular cells. In our study, the unilateral type was also more frequent, and the left side was more frequent than the right side. In 



                             

© 2020 Discovery Publication. All Rights Reserved. www.discoveryjournals.org     OPEN ACCESS 

 
 

P
ag

e1
5

0
6
 

ARTICLE ANALYSIS 

our study; the frequency of unilocular cells was higher. They noted symptoms of sinusitis, retinitis cysts, and thinning of the 

infundibulum in a number of patients with Haller’s cell (Ghaffari et al., 2010). In our study, we did not evaluate sinusitis symptoms 

and only evaluated sinusitis symptoms on radiographic images because we used the archive of images. There was no significant 

relationship between Haller’s cell and maxillary sinus mucus thickening. 

 

5. CONCLUSION  

Our analysis showed that the prevalence of Haller's cell was significantly high, with no significant difference in gender. Haller's cells 

were mostly oval, unilateral, and unilocular. People with Haller’s cell were significantly younger than those without Haller’s cell. 

According to our results, there was no significant relationship between Haller’s cell and maxillary sinus thickening, and patients 

should be screened for sinusitis symptoms to confirm the relationship between Haller’s cell and sinusitis. According to our analyses, 

there was a significant relationship between Haller’s cell and orbital floor dehiscence. Orbital floor dehiscence may infect the orbit 

under Haller’s cell condition or during surgical manipulation of ostiomeatal complex. Therefore, a thorough evaluation of pre-

operative bone structure is necessary to know the exact anatomy of the paranasal sinuses. 
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