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ABSTRACT

Objective: To use computed tomography (CT) to determine the relationship between agger nasi (AN) cells and the development of 
frontal sinusitis.

Methods: In total, 996 patients (402 females and 594 males; average age, 37.2±12.8 years; range, 18-75 years) underwent a CT scan 
due to frontal sinusitis. The presence of AN cells was recorded. Patients were divided two groups according to the presence of the AN 
cell. The Lund– Mackay score (LMS) of each paranasal sinus shadow was evaluated in all patients. The LMS in the groups were com-
pared. A p-value of <0.05 was considered to reflect statistical significance.

Results: In the right side, the average LMS of patients with AN cells was 3.5±2.6 and was 2.3±2.1 for those without AN cells. The LMS 
of patients with AN cells was significantly better than that for those without AN cells for the right side (p<0.05). In the left side, the 
average LMS of patients with AN cells was 3.7±2.9 and was 21±2.2 for those without AN cells. The LMS of patients with AN cells was 
significantly better than that for those without AN cells for the left side (p<0.05).

Conclusion: In the present study, the presence of AN cells may be associated with the development of frontal sinusitis. Further studies 
with a higher number of patients are needed to explore the relationship between the pneumatization of AN cells and the development 
of frontal sinusitis. 
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Introduction

Chronic sinusitis is a disease frequently encountered in recent years that negatively affects the quality of life of patients. 
The pathophysiology of sinusitis is explained by impaired sinus ventilation through the sinus ostium, and the factors 
affecting the sinus ostium size play a role in frontal sinusitis development (1). The cells around the frontal recess and 
their inflammation cause sinus ostium narrowing and impair sinus ventilation, and this is suggested to cause the frontal 
sinusitis development (2). However, the relationship between the frontal recess cells and frontal sinusitis development is 
still unclear. 

In 1901, Hirschmann introduced endoscopic sinus surgery with the very first examination of the middle meatus in the na-
sal cavity through a cystoscope (3). It was further developed with the contribution of researchers such as Draf, Grunberg, 
Messerklinger, Bauer, and Wodak (4). The developments in the endoscopic sinus surgery have increased the significance of 
detailed anatomy and variations of the paranasal sinuses. In addition, further research is required for additional informa-
tion on the frontal recess. 
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The frontal recess is a three-dimensional formation that pro-
vides a relation between the frontal sinus and nasal cavity. 
The structures around it affect the frontal recess and frontal 
sinus anatomy. Agger nasi (AN) cells are the frontal eth-
moidal cells localized in front of the anterior end of the 
middle turbinate and uncinate process in the nasal lateral 
wall. The existence of these cells and the degree of pneu-
matization affect the anteroposterior diameter of the frontal 
sinus ostium, size of the frontal bone, and drainage pattern 
of the frontal sinus (5,6).

To reduce the endoscopic sinus surgery complications and 
surgically correct the anatomic variations that are considered 
to cause chronic sinusitis and breaking the cycle, an under-
standing of the variations is required. 

The ideal way to avoid the sinus surgery complications 
is to have a thorough knowledge of the paranasal sinus 
anatomy (3). The most beneficial method to achieve 
this is radiological examination. Computed tomography 
(CT) is the ideal imaging technique for evaluating in-
flammatory sinus diseases and osteomeatal complex. The 
CT scan provides detailed preoperative anatomic infor-
mation, which can act as a surgical map during opera-
tion for surgeons. Therefore, a preoperative evaluation of 
anatomy and variations through CT is essential for pro-
tection against complications (7).  

In this study, CT images of the patients with chronic frontal 
sinusitis that were followed up in our clinic were evaluated ac-
cording to the Lund-Mackay system (LMS) (8), and the pres-
ence of the AN cells in coronal CT sections was examined. 
The relationship between the frontal sinusitis and presence of 
the AN cells was assessed.  

Methods 

This retrospective study was conducted on 996 patients 
aged ≥18 years who had been admitted between January 
2011 and January 2015 to the Clinic of Otolaryngology, 
Head and Neck Surgery for the sinusitis symptoms such 
as nasal obstruction, nasal discharge, headache, and facial 
pain. The patients had undergone paranasal sinus CT scan 
for etiological investigation as no improvements in their 
complaints were observed with medical treatment, and the 
CT scan revealed mucosal thickening in the frontal sinus-
es. The patients who were <18 years old, who had previ-
ously undergone any surgical procedure for the paranasal 
sinus, who had massive nasal polyposis, nasal cavity, and 
paranasal sinus neoplasm, and who had a history of maxil-
lofacial trauma were excluded from the study. Complete 
otorhinolaryngological and endoscopic nasal examinations 
were performed in all the patients. They were medically 
followed up due to sinusitis in our clinic for a minimum of 
6 months. The CT scan was performed for all the patients 
whose complaints did not improve despite the 6-month 
medical follow-up. All paranasal sinus CT scans were 

evaluated according to the LMS. In the CT scan, frontal 
sinusitis was radiologically accepted to be of a minimum of 
3 mm thickness in sinus ostium or the nasal lateral walls. 
Surgical intervention was recommended for patients hav-
ing pathologies such as septum deviation, large concha 
bullosa, and retention cyst in the scan, and an appropriate 
surgical procedure was performed accordingly. All patients 
were informed about the study, and their written informed 
consents were obtained. The study was approved by the 
ethical committee of the same hospital (ethical committee 
approval no: 2016/38). Demographic data of the patients 
were obtained by scanning the patient files in the hospital’s 
recording system. For CT evaluations, multidetector CT 
device (Siemens Sensation 40, Erlangen, Germany) was 
used. The images captured at the radiation dose of 120 
kV–220 mA, with a minimum of 150–400 sections and 
0.5 mm thickness, and with a screening area of 21.8x28.8 
cm were evaluated. The images were obtained without 
providing contrast media and in bone algorithm. Coronal 
and sagittal CT sections were used for examination. The 
images were assessed using the Mediplus Dicom Viewer® 
system (Mediplus Ltd., High Wycombe, UK). The CT ex-
amination was performed with the patient in prone posi-
tion with the head in hyperextension. The AN cells were 
defined as the anterior ethmoidal cells pneumatized from 
the frontal recess, as previously defined by Messerklinger 
(4). The presence of these cells was recorded. The right 
and left sides were evaluated separately. The patients were 
categorized into two groups according to the presence of 
the AN cell. All measurements were evaluated by the same 
researcher, and they were repeated by another researcher to 
minimize the error margin.  

Statistical Analysis
Statistical analysis was performed using the Number 
Cruncher Statistical System 2007 software (Kaysville, Utah, 
USA). In addition to descriptive statistics (mean, standard 
deviation, median, frequency, and rate), the Kolmogorov–
Smirnov test was also performed to determine the distri-
bution of variables, and the Mann–Whitney U test was 
performed to evaluate the two groups. The results were 
evaluated within 95% confidence interval and with a signifi-
cance level of p<0.05.

Results 

The study included a total of 996 patients, of whom 402 
were females (40.3%) and 594 were males (59.7%). Their 
age ranged between 18 and 75 years, and the mean age was 
37.2±12.8 years. In the evaluation of the right side, the AN 
cells were observed in 584 patients (58.6%) and were not 
observed in the remaining 412 patients (41.4%), and the 
mean LMS score was 3.5±2.6 in the group with the cells and 
2.3±2.1 in the group without the cells. This score was signifi-
cantly higher in the group with the AN cell than that in the 
other group (p=0.0018) (Picture 1a). On the other hand, in 
the evaluation of the left side, the AN cells were observed in 
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543 patients (54.5%) and were not observed in the remaining 
453 patients (45.5%) (Table 1). Additionally, the mean LMS 
score was 3.7±2.9 in the group with the cells and 2.1±2.2 in 
the group without the cells. This score was significantly higher 
in the group with the AN cell than that in the other group 
(p=0.0039) (Picture 1b). Regardless of the sides, the mean 
LMS score was commonly found to be significantly higher in 

the group with the AN cells than that in the group without 
the cells (p<0.05) (Table 2).

Discussion 

Frontal sinus is one of the several regions that can be treated 
endoscopically (1,2). Owing to the anatomic structure (the 
region with essential anatomic formations) and its knowledge 
and various structural variations, the decision to perform an 
endoscopic surgery is not rational  (5). To understand the 
frontal recess anatomy, the simplest structures should be con-
sidered first as it is difficult to understand complex structures 
before simple understanding the anatomic structures. In the 
simplest case, the patient can have only one AN cell without 
the frontal ethmoidal cells. 

The borders of the frontal recess are the lamina paprisea 
in the lateral, middle concha in the medial, superior wall 
of AN cells (if present) in the anterior, and posteroante-
rior wall, including the ethmoid in the posterior (9). In 
adults, the depth, width, and borders of the frontal recess 
depend on the anterior ethmoidal cells and embryological 
pneumatization pattern of the neighboring bone structures 
(5,9). The AN cells can narrow down the frontal recess and 
negatively affect the pneumatization of the anterior middle 
meatus (9). Because of this narrowing, its presence can also 
cause frontal sinus discharge pathologies and can complicate 
the endoscopic intervention to the frontal recess, and thus 
to the sinus. While there are many studies on the frequency 
of frontal cells, the number of studies revealing the relation-
ship between frontal cells (including AN cells) and frontal 
sinusitis is limited.

In the study by Meyer et al. (10), while a significant relation-
ship was reported between Type 3 and Type 4 frontal cells 
and frontal sinusitis, no significant relationship of these with 
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Picture 1. a, b. Correlation between the presence of AN cell and LMS in the right (1a) and left (1b) sides. (AN: agger 
nasi cell; LMS: Lund-Mackay Scoring)

Table 1. General features of the patients 

Feature 	 Mean (%)

Age 	 37.2±12.8 years (18–75 years)

Gender 	

Female 	 402 (40.3%)

Male 	 594 (59.7%)

Right side	

->Agger nasi(+)	 584 (58.6%)

->Agger nasi(−)	 412 (41.4%)

Left side	

->Agger nasi(+)	 543 (54.5%)

->Agger nasi(−)	 453 (45.5%)

Table 2. The relationship between the agger nasi cell 
and Lund-Mackay scoring

		  LMS (M±SD)	 P*

RIGHT	 AN(+)	 3.5±2.6	 0.0001

	 AN(−)	 2.3±2.1	

LEFT	 AN(+)	 3.7±2.9	 0.0001

	 AN(−)	 2.1±2.2

AN: agger nasi cell; LMS: Lund-Mackay scoring

* Mann–Whitney U test



other cells is reported. DelGaudio et al. (11) and Eweiss et 
al. (12) observed no relationship between the presence of 
AN cells or frontal cells and frontal sinusitis. Similarly, in 
the study by Kubota et al. (13) on 150 Japanese patients, the 
presence of AN cells was stated to be an ineffective factor in 
frontal sinusitis development. The authors also specified that 
there was no significant relationship between other frontal 
cells and the frontal sinusitis development. In our study, the 
effect of the AN cells on the frontal sinusitis development 
was investigated in the evaluation of right and left sides of 
the patients. In this evaluation, LMS was found to be signifi-
cantly higher in the side with the AN cells. Unlike the other 
studies available, we revealed the effect of the presence of the 
AN cells on the frontal sinusitis development. This probably 
resulted from the difference in the AN cell definitions. The 
different frequency rates of the AN cells that was found in two 
frequency studies conducted in the same community are also 
presumably because of the differences in the definitions. In 
this study, the AN cells were defined as the anterior ethmoidal 
cell pneumatized from the frontal recess, as previously defined 
by Messerklinger (4).

The limitations of our study are as follows: Other frontal cells 
that could affect frontal sinusitis development could not be 
evaluated in our study. Because it was a retrospective study, 
the factors such as allergy, smoking, and systemic disease, 
which could affect the sinusitis development, were also con-
sidered. Moreover, if we had evaluated pneumatization and 
the presence of the AN cells, this study could have been more 
valuable. Further prospective radiological studies evaluating 
all frontal cells on a larger population are required. 

Conclusion 

In this study, the LMS score was higher in the group with the 
AN cells. Further studies on s larger number of patients should 
be conducted to investigate the effect of the AN cell volume 
on the sinusitis development and the presence of the AN cell.
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