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Background and Obijective: Today, implant-based treatments are used as a suitable alternative
for toothless areas. Anatomical variations in the maxillary sinus region, including the presence of
septa, interfere with implant placement in this area and can increase surgical complications,
including perforation of the sinus membrane. This study was aimed at detecting the characteristics
of maxillary sinus septa such as prevalence, location and direction in a sample of Mashhad
population.

Methods: In this cross-sectional study, data were collected from patients of a private oral and
maxillofacial radiology center in Mashhad who had referred for CBCT imaging within one year.
CBCT images of 150 patients (61 males and 89 females) in the age range of 18 to 77 years were
observed in three axial, coronal and sagittal views. Then, the frequency of data was recorded and
analyzed based on septa observation, septa location, right and left side, dental status of the area,
septa location direction, and maxillary sinus septa status.

Findings: In general, 119 (39.76%) septa were observed in 300 sinuses. On the right and left
sides, 42.7% and 36.7% of the sinuses had septa, respectively. 42.7% of septa were on the right
side and 36.7% were on the left side. There was no statistically significant difference between the
two sides in terms of direction. The highest presence of septa was observed in the anterior regions
(48.74%), followed by the posterior and middle regions (38.66% and 12.61%, respectively). There
was a statistically significant difference in the distribution of septa frequency between regions
(p<0.001). The anterior-posterior (sagittal) and mediolateral (transverse) directions were observed
in 37 cases (28.46%) and 74 cases (56.92%), respectively. The most common direction of septa
was transverse.

Conclusion: The findings of the present study showed that maxillary septa may be present in all
regions and directions.
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Introduction

In adults, the maxillary sinus is a cone-shaped cavity in the maxillary bone whose base is at the lateral
nasal wall and its apex extends to the maxillary process (1). Variations in its anatomic structure include
pneumatization, hypoplasia, antral septa, exostosis, and variations in arterial location (2). Prior to
performing any surgical intervention in the posterior maxillary region, it is necessary to have a detailed
understanding of the maxillary sinus anatomy and its possible variations (3).

Prior to sinus lift surgery, septa prevalence should be considered since if it is present, the Schneiderian
membrane may be perforated or ruptured, or the capability of augmentation steps may be reduced (4). It is
preferable to remove the septum before sinus augmentation, as membrane perforation can result in maxillary
sinusitis with the septum in place (5). Maxillary sinus septa can be identified using dental panoramic
radiography, computed tomography (CT), and cone beam tomography (CBCT) (6). In the last decade,
CBCT has been proposed as a technique for maxillofacial imaging. The use of CBCT to observe maxillary
septa was first reported in a study by Mozzo et al. (7).

Orthopantomogram (OPG) is a standard diagnostic technique used in oral implantology. However, since
it is difficult to distinguish the septa from other anatomical structures, they cannot be definitively excluded
or detected in OPG. As a result, 11.8-52.68% of cases may be misdiagnosed compared to computed
tomography (CT) (8).

CBCT uses a cone- or pyramidal-shaped beam to acquire multiple projections in one rotation. In contrast,
multislice computed tomography (MSCT) uses fan-shaped beams that rotate around the patient to acquire
multiple images. CBCT is a suitable technique for 3D imaging of craniofacial structures with a lower dose
than CT (8).

Understanding different anatomic and pathologic findings in the sinus is crucial to minimizing the risk
of postoperative complications following a maxillary sinus floor lift and other surgeries in this region. It is
important to accurately and definitively assess the maxillary sinuses in dentistry as they are significant
anatomic structures. Due to the presence of CBCT as a diagnostic imaging modality in dentistry, the
recognition of anatomical variations in the maxillary sinuses by CBCT is noteworthy (9).

There have been studies on the prevalence of maxillary sinus septa, and considering the incompleteness
and lack of comparative information on the anatomy of the maxillary sinus in the Iranian population and
especially in the population of Khorasan, the present study was conducted to investigate the anatomical
features of maxillary sinus septa in a sample of Mashhad population.

Methods

After approval by the Ethics Committee of Mashhad University of Medical Sciences with the code
IR.MUMS.DENTISTRY.REC.1399.108, this cross-sectional study was conducted by examining 150 CBCT
images. Patients aged 18 years and older with high-quality images without metal artifacts and with a clear
image of the two sinuses were included in the study, and images of patients with maxillofacial syndromes,
systemic diseases, facial trauma, and sinus surgery were excluded from the study.

The CBCT scans were taken with MID scanner (Planmeca Promax MID) and were evaluated by a senior
dental student under the supervision of an oral and maxillofacial radiologist using Romexis Viewer software
R 3.3.0 to analyze the images in three axial, sagittal and coronal views. All bony projections with height
that exceeded 2.5 mm above the sinus floor were considered septa and analyzed statistically. Septa were
evaluated in three different directions: anterior position: mesial to second premolar, middle position: second
premolar to second molar, and posterior position: distal to second molar (5).
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Based on the orientation, septa were divided into Anterior Posterior (Sagittal): parallel to the sagittal
plane, Mediolateral (Transverse): at a 90-degree angle to the sagittal plane (mediolateral), and
Multidirectional: septa with different orientations (10) (Figure 1).

Figure 1. Multi-directional view in coronal and axial CBCT sections

The septa were divided into two groups based on their connection to the sinus floor: 1: Floor connection
and 2: Not connected to the sinus floor.

All observations were made by a final year dental student under the supervision of a maxillofacial
radiologist, and in case of disagreement, a second maxillofacial radiologist was consulted. All statistical
analyses were performed using SPSS 12.0.1 and Chi-square and Fisher's exact tests, and p<0.05 was
considered significant.

Results

Overall, 300 sinuses were examined in this research (178 women and 122 men), and in total 119 septa
(39.67%) were recorded. There were 64 septa (42.7%) on the right side and 55 septa (36.7%) on the left
side. The distribution of maxillary sinus septa on the right and left sides were not significantly different
from each other (p=0.288). 66 septa (37.1%) were observed in the sinus of women and 53 septa (43.4%)
were observed in the sinus of men. The distribution of septa in the maxillary sinus of men and women was
not significantly different from each other (p=0.268). The most common location of the maxillary sinus was
anterior (p<0.001). The most common orientation of the sinus was multidirectional (p<0.001) (Table 1).

Table 1. Prevalence and distribution of septa position, orientation and connection to sinus floor
Number(%) p-value

Septa Position

Anterior 58(48.7)
Middle 15(12.61) <0.001
Posterior 46(38.6)
Orientation
Sagittal 37(28.5)
Transverse 19(14.6) <0.001
Multidirection 74(56.9)
Connection to sinus floor
Connected 62(52.1) 0.647
Not connected 57(47.9)
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The most common orientation in men and women was multidirectional and transverse with 37.8% and
38.9%, respectively (p=0.002) (Table 2).

Table 2. Prevalence and gender distribution of septa position, orientation and connection to sinus
floor septa
Women Men
Number(%) Number(%

-value
) p

Septa Position

Anterior 34(51.5) 24(48.5)
Middle 8(53.4) 7(46.6) 0.290
Posterior 24(52.1) 22(47.9)
Septa Orientation
Sagittal 0(0) 12(100)
Transverse 7(38.9) 11(61.1) 0.002
Multidirection 7(38.9) 11(61.1)
Connection to sinus floor
Connected 16(47.1) 18(52.9) 0.053
Not connected 20(71.4) 8(28.6) '

Discussion

The location of the septa in the present study was 48.74, 12.61 and 38.66% in the anterior, middle and
posterior regions, respectively. According to different studies in different populations, septa were most
commonly found in the middle region with a prevalence of 49-66% (4, 5, 11, 12). The results of this study
were consistent with the findings of Gousau et al (13) and Shahidi et al (9) in Iran, which reported the
prevalence of septa in the anterior region at 42.9% and 58.9%, respectively. The difference in the results of
the studies in terms of the position and location of the septa can indicate the anatomical variations of the
sinus.

The prevalence of sinus septa in present study was 39.67%. Velasquez-Plata et al (14) reported a
prevalence of 24% in 357 CBCT images. A study by Malec et al. reported a 49% prevalence of septa in the
examined CBCTs (4). Mehdizadeh et al. in 2014 conducted a study on the Iranian population and reported
a frequency of 44% septa in the maxillary sinus (15), which is similar to our report (39.67%). The frequency
of septa in the present study is in line with the findings of some studies outside of Iran (14-16). In contrast,
Van Zyl et al. reported a 69% septa prevalence (12). Other studies indicate a much lower prevalence of septa
at the rate of 18.3, 16 and 9% (17-19). Different methods of observation and investigation, different CBCT
systems, and racial differences may contribute to this difference in prevalence. However, further research
on the effects of race on septa prevalence is needed (15).

Limited studies have examined sinus septa in terms of direction. In the study of Orhan et al. (20), the
angle of the septa was measured based on the angle with the midpalatal suture, which was different from
the method used in our study. According to the results of this study, 37 maxillary sinus septa (28.46%) were
anterior-posterior (Sagittal), 74 septa (56.92%) were mediolateral (Transverse), and 19 septa (14.62%) were
multidirectional and a significant difference was obtained in the distribution of septa based on the septal
orientation. In the present study, the highest prevalence of septa was in the mediolateral direction (56.92%),
which is similar to the results of the study by Malec et al. (4) with a prevalence of (59%), Irinakis et al. (21)
in Canada with a prevalence of (71.1%) and Koymen et al. with a prevalence of (46.4%) (22). Studies by
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Talo Yildirim et al (23) and Shahidi et al (9) reported mediolateral septa prevalences of (26.7%) and (35.5%),
respectively, which are lower than the present study. Different directions of septa orientation in CBCT
images may have an impact on the sinus surgery process and on the success of the surgery (22).

In the present study, (42.7%) of the septa were in right side and (36.7%) of septa were in left side which
is consistent with the studies of Velasquez-Plata et al (14), Lee et al (11), Shen et al (24) and the study of
Farmarzie et al (5). In general, there is no statistically significant difference in the prevalence of septa
between the right and left sinuses in most studies, similar to the present study. But in a few studies, including
the study of Orhan et al (20), the prevalence of septa was reported higher on the left side (55%) and in the
study of Koymen et al (22), it was reported more on the right side (55.3%).

In the present study, the prevalence of septa in men and women was 43.4% and 37.1%, respectively.
Orhan et al (20), Kim et al (25), van Zyl et al (12), Shen et al (24), and Koymen et al (22) found that the
prevalence of septa was 50, 32, 44, 34.8, and 55.2% in men, which is relatively consistent with our results.
The study by Shibli et al (26) showed a 39% prevalence of septa in women compared to men (35%),
indicating a higher presence of septa in women which is in contrast with present study.

Limited study population and the lack of access to the clinical symptoms of the maxillary sinus patients
due to the retrospective nature of the study were the limitations of this study.

In this study, 300 maxillary sinuses were examined in terms of anatomical features and frequency of
septa, and 119 cases (39.67%) of septa were observed. Sinus septa were observed in toothless as well as
atrophic maxillary ridges, but they had different frequencies, locations, orientations, and wall connections,
which corresponded with each individual's anatomical variations. The presence of septa in the anterior
regions showed a significant difference in the studied population. Based on the data of this study and the
possibility of the presence of septa in all areas of the maxilla, with different directions and different wall
connections, anatomical evaluation of the sinus before surgery through the CBCT imaging method, which
is the most practical imaging technique, is necessary. A detailed examination of the sinus through
radiographic images, including CBCT, is recommended before any surgical intervention and especially
implant treatments.
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