
Journal of 

Periodontology 
& 

Implant Dentistry 
 

Research Article 

Prevalence, Height, and Location of Antral Septa in Iranian 

Patients Undergoing Maxillary Sinus Lift 

Masoumeh Faramarzie1 • Amir Reza Babaloo2* • Sina Ghertasi Oskouei3 

1Assistant Professor, Department of Periodontics, Faculty of Dentistry, Tabriz University of Medical Sciences, Tabriz, Iran 
2Post-graduate Student, Department of Periodontics, Faculty of Dentistry, Tabriz University of Medical Sciences, Tabriz, Iran 

3Research Assistant, Faculty of Dentistry, Tabriz University of Medical Sciences, Tabriz, Iran 
*Corresponding Author; E-mail: amirrezababaloo@yahoo.com  

Received: 10 July 2009; Accepted: 19 October 2009  
J Periodontol Implant Dent 2009; 1(1):43-47  

This article is available from: http://dentistry.tbzmed.ac.ir/jpid 

© 2009 The Authors; Tabriz University of Medical Sciences 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which 

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Abstract 

Background and aim. Presence of maxillary septa has been known to be a complicating factor for sinus elevation proce-

dure. This study was aimed at detecting the prevalence, location and height of antral septa in edentulous and dentate Iranian 

patients scheduled for sinus elevation procedure.  

Materials and methods. A total of 132 sinuses in 66 patients (39 male and 27 female) aged 34-73 years were evaluated 

through a computed tomography scan analysis. 

Results. The prevalence of one or more septa was 35.52% (27/76) for edentulous and 21.42% (12/56) for dentate patients 

(overall 29.54% [39/132]). The prevalence of septa was not significantly different between males and females. Antral septa 

were found in the middle (53.84% [21/39]), anterior (30.76% [12/39]), and posterior parts (15.38% [6/39]). The mean heights 

of septa were 6.52 ± 3.87 mm, 7.58 ± 3.56 mm and 5.33 ± 4.23 mm in medial, lateral and middle parts of maxillary antrum, 

respectively.  

Conclusion. Antral septa may be present in any area of the maxillary sinus with variable prevalence among populations.  

Key words: Antral septa, dental implants, edentulous, maxillary sinus graft elevation, posterior maxilla. 

 

Introduction 

I ntraosseous dental implants are considered as an 
excellent safe treatment for partial and total edentu-

lism, meeting the functional and esthetic needs of such 
patients.1 However, the placement of dental implants 
in posterior maxillary region is considered a compli-
cated procedure because of the presence of the maxil-
lary sinus, as increased osteocalstic function and bone 

loss following extraction of posterior maxillary teeth 
leads to extension of maxillary sinus towards the al-
veolar process, commonly called pneumatization.2 As 
a result, posterior maxillary process in edentulous pa-
tients contains low-density cancellous and laminar cor-
tical bone with decreased stress-bearing abilities.3 In 
advanced cases following long-term edentulism, a pa-
per-thin cortex may separate maxillary sinus from the 
oral cavity, leaving insufficient support for the im-
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plant.3,4 Sinus elevation or sinus lift is performed in 
such cases before the placement of dental implant.5,6 
This procedure was first undertaken by Boyne & 
James in 1980 using autogenous bone graft to maxil-
lary sinus floor.7 Several studies have assessed the dif-
ferent materials used in bone graft for sinus elevation.8-

11 Allografts, alloplasts, and xenografts can efficiently 
be used as bone graft material to increase the bone 
matter of the sinus wall.7 Several complications have 
been associated with the sinus elevation procedure.12-15 
The most common complication is the perforation of 
“Schneiderian” membrane, often associated with antral 
septa, making the elevation of the membrane diffi-
cult.2,3  
Antral, or “Underwood’s”,16 septa divide the sinus 
floor into multiple spaces and can be inherited or ac-
quired.1,2,5 Inherited or primary septa develop through-
out the sinus space as the middle face grows,5 and are 
suggested to be remnants of non-resorbed prenatal 
papillary projections of etimoidal infundibulum.2 At-
rophy of maxillary process may result in bony indenta-
tions or crests in the floor of maxillary sinus, identified 
as secondary septa.17 Antral septa divide the caudal 
sinus into multiple spaces, called “recesse”, and at 
times, into separate spaces, called “accessory si-
nuses.”18 As tooth loss extends, both primary and sec-
ondary septa become resorbed.19 Septa act as bearing 
structures for mastication forces when teeth are pre-
sent, but tend to disappear as teeth are lost.  
During sinus lift procedure and following removal of 
the bony wall of the sinus, Schneiderian membrane is 
lifted and the thickness of the sinus base is increased 
using graft material. This procedure becomes compli-
cated in the presence of septa.20 Boynet et al21 sug-
gested cutting septa with a narrow chisel and removing 
it with a hemostat, and placing a homogenous bone 
graft. Tidwell et al22 tried dividing facial sinus wall 
into two anterior and posterior portions with reference 
to septa, and augmented the sinus floor with two piec-
es of graft material. Using this method, septum can be 
removed after sinus augmentation. Septum removal 
before sinus augmentation is a preferred procedure, as 

with the septum in place, there is a high possibility of 
membrane perforation, resulting in the most common 
complication of maxillary sinusitis.23-25  
Several studies have been performed on the prevalence 
of antral septa in different populations. Our knowledge 
of Iranian population, however, is insufficient. There-
fore, the aim of the present study was to determine the 
prevalence, position, and height of maxillary antral 
septa using CT-scan among candidates of sinus lift 
operation.  

Materials and Methods 

In this study, 66 subjects (39 male and 27 female) aged 
34-73 years old (mean age 52 years) were evaluated. 
All subjects were candidates for implant placement in 
posterior maxillary region. Thirty-eight cases were 
edentulous and 28 cases were dentate. A written in-
formed consent was taken from all patients to partici-
pate in this study. Spiral CT-scan was performed on all 
patients. CT-scan images of axial, coronal, and pano-
rama sections in 1 mm intersections were saved on 
compact disk for each patient and analyzed using the 
appropriate computer software (Figure 1).  
In order to assess the presence of any antral septum, 
axial and coronal CT images were used to measure the 
height of the septum in medial, middle and lateral re-
gions using the appropriate software. Bony projections 
with a height more than 2.5 mm from the sinus floor 
were considered septum and included in the statistical 
analysis. The position of the each septum was deter-
mined as follows: anterior position: mesial to second 
premolar; middle position: second premolar to second 
molar; and posterior position: distal to second molar. 
To evaluate the differences in height of the septa in 
different positions (medial, middle, and lateral; and 
anterior, middle, and posterior), ANOVA was em-
ployed. For assessment of differences in presence of 
septum and its size between males and females, and 
between patients with severe bone resorption and those 
without severe resorption, chi-square and t-test were 
used. A P value of < 0.05 was considered statistically 
significant.  

   
Figure 1. Axial CT view of maxillary sinus showing no septa (a); axial CT view of maxillary sinus showing antral septa 
in left sinus (b); post-operative panoramic radiograph of left maxillary region following sinus lift and implant 
placement (c). 
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Results 

From the total of 132 sinus cases evaluated, 46 cases 
(34.84%) had an available bone amount of less than 10 
mm (severe bone resorption group), and 86 cases 
(65.15%) had more than 10 mm available bone (with-
out severe resorption group). 
In the present study, the frequency of presence of an-
tral septa was 29.54% (39/132) (19% in males and 
20% in females). The antral septum was found in 
35.52% (27/76) of edentulous and 21.42% (12/56) of 
dentate patients. A total of 44 septa were seen in 27% 
of patients. The frequency of antral septa was 33% in 
the severe resorption group and 23% in the group 
without severe resorption. 21 patients (31.8%) had an-
tral septa. One septum was seen in 18 patients and two 
septa were present in three cases; none of the subjects 
had more than two septa. 
Analysis of the position of the total 39 septa revealed 
that 12 (30.76%) septa were in the anterior region, 21 
(53.84%) were in the middle region, and 6 cases 
(15.38%) were in posterior region (Figure 2). 
The mean height of septa in the three regions of the 
sinus was different (medial 6.52 mm ± 3.87, middle 
5.33 mm ± 4.23, and lateral 7.58 mm ± 3.56). Mean 
height of the septa was 4.67 mm in the anterior region, 
5.78 mm in the middle, and 4.76 mm in the posterior 
region. Mean height of septa in different regions of the 
sinus did not show any significant differences between 
groups. The prevalence of antral septa was not statisti-
cally significant between males and females.  

Discussion 

Maxillary sinus septum has a 13-36% incidence in 
general population.16,17,26-29 Although, panoramic radi-
ography and CT-scan are the most commonly used 
diagnostic adjuncts for implant treatment plan-
ning.19,26,27computerized tomography scan (CT-scan) is 

the preferred approach in determining antral septa, 
since panoramic radiograph has a 26.5% false positive 
or false negative result.29  
The prevalence of maxillary sinus septa was relatively 
high in this study, where the prevalence of at least one 
septum was 29.5% (35.5% of edentulous subjects and 
21.4% of dentate cases). Similar studies have reported 
the prevalence of antral septa in complete edentulous 
subjects to be 33.3% and 31.7%.16,22 This figure in par-
tial/complete edentulism is reported 26%, 24% and 
25% in different studies.19,30,31 Considering these find-
ings, it seems the prevalence of antral septa is higher in 
complete edentulous subjects compared to the cases of 
partial endentulism. This can be explained by the fact 
that completely edentulous implant candidates usually 
report a rather long history of removable prosthesis 
use, which leads to the atrophy of maxillary alveolar 
process and formation of secondary septa. The longer 
period of edentulism further intensifies the situation in 
completely edentulous patients compared to partially 
edentulous individuals. 
Antral septum has been reported to be prevalent in an-
terior (mesial to second premolar)19,22 and posterior 
sinus (distal of second molar).16 In addition, similar to 
our findings, studies have shown the presence of antral 
septa in the middle portion of the maxillary sinus (dis-
tal of second premolar to distal of second molar), 
where the majority of the sinus space resides.27 The 
difference between the results of these studies could be 
attributed to anatomic variations. The sequence of 
tooth extraction can also affect the formation of antral 
septa in different regions of the sinus.  
The height of the septa is reported to be 6.4–12.7 mm 
in different studies.16,19,21,22 The results of our study are 
in line with these findings. Velasquez-Plata et al30 have 
also reported the height of the septa in different areas: 
lateral region: 0–15.7 mm (mean 3.54 mm ± 3.35); 
middle region: 0–17.3 (mean 5.89 mm ± 3.14); and the 
medial region: 0–20.6 mm (mean 7.59 mm ± 3.76). It 
should be noted that determining the height of antral 
septa from the study of radiographs can be influenced 
by the technique used, distortion, measuring devices, 
and observer errors. In addition, considering the facts 
that the length of the edentulism period affects bone 
loss and formation of secondary septa, and that less 
mastication forces cause resorption of antral septa, the 
length of edentulism can be one of the influencing fac-
tors on the height of the maxillary sinus septa. 
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Figure 2. Distribution of septa around various location of 
maxillary antrum. 

In the present study, the prevalence of septa did not 
show any significant difference between males and 
females. Midilli et al32 studying 206 male and 258 fe-
male subjects did not find a significant association be-
tween anatomic variations of paranasal sinuses and the 
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gender of subjects. In a study on 1024 edentulous indi-
viduals, Shibli et al2 also did not find a significant as-
sociation between the presence of maxillary sinus sep-
ta and the age and the gender of the patients.  
The prevalence, height, location, and anatomic mor-
phology of maxillary sinus are highly variable, and the 
bone atrophy is a contributing factor to these varia-
tions. In order to avoid complications of sinus lift pro-
cedure, it is necessary to have a good knowledge of 
anatomic structure variations of maxillary sinus. CT-
scan and other imaging techniques help clinician in 
achieving this goal; however, since panoramic radio-
graphs are a commonly prescribed radiography, further 
studies are suggested to compare panoramic radio-
graphs with CT-scan regarding their accuracy in im-
plant treatment planning. Cadaveric studies can also be 
beneficial. More recent techniques like cone beam 
computed tomography which has higher resolution and 
uses lower radiation dose compared to conventional 
CT should also be further investigated. 
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