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Radiological Evaluation of the Posterior Superior Alveolar 
Artery on Cone Beam Computed Tomography Images:  
A Retrospective Study 
Konik Işınlı Bilgisayarlı Tomografi Kullanılarak Posterior Superior 
Alveolar Arterin Değerlendirilmesi: Bir Retrospektif Çalışma 
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ABS TRACT Objective: The perfusion of the lateral wall of the max-
illary sinus and the overlying membrane is provided by the posterior su-
perior alveolar artery (PSAA) and infraorbital artery. The aim of our 
study is to evaluate the incidence, location, and diameter of PSAA in 
the lateral wall of the maxillary sinus due to its importance in surgical 
approaches involving the maxillary sinus. Material and Methods: In 
this study 300 maxillary sinuses were retrospectively analyzed in cone 
beam computed tomography (CBCT) images of 150 individuals. The 
presence of PSAA on the lateral wall of the maxillary sinus, its location 
was evaluated and the diameter and its perpendicular distance to the 
inferior and medial walls of the maxillary sinus and the alveolar crest 
were measured on CBCT images. Data were statistically analyzed with 
descriptive statistics, Kruskal-Wallis, Mann-Whitney U, and Pearson 
chi-square tests. Results: PSAA was detected in 205 (68.3%) of 300 
maxillary sinus. The PSAA diameter was measured as a minimum of 
0.2 mm and a maximum of 4.10 mm. PSAA was observed as 20% su-
perficial, 53.7% intraosseous and 26.3% intrasinus positioned. A sta-
tistically significant relationship (p=0.00) was found between PSAA 
diameter, the perpendicular distances of PSAA from the inferior wall 
and alveolar crest, and gender. The increase in PSAA diameter and 
PSAA distance from the alveolar crest with age was found statistically 
significant (p=0.02, p=0.34). Conclusion: It is important to know the 
anatomy of the region to perform preoperative CBCT examination to 
achieve higher success in surgical procedures and to prevent vascular 
damage in the maxillary sinus. 
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ÖZET Amaç: Maksiller sinüsün lateral duvarı ve üzerini örten mem-
branın perfüzyonu, posterior superior alveolar arter (PSAA) ve infra-
orbital arter tarafından sağlanmaktadır. Çalışmamızın amacı, maksiller 
sinüsü ilgilendiren cerrahi yaklaşımlardaki önemi nedeniyle PSAA’nın 
maksiller sinüs lateral duvarındaki görülme sıklığını, yerleşimini ve ça-
pını değerlendirmektir. Gereç ve Yöntemler: Bu çalışmada, 150 bi-
reye ait konik ışınlı bilgisayarlı tomografi (KIBT) görüntülerinde 300 
maksiller sinüs retrospektif olarak analiz edilmiştir. KIBT görüntüleri 
üzerinde maksiller sinüs lateral duvarında PSAA’nın varlığı, konumu 
değerlendirilmiş ve PSAA’nın çapı, PSAA’nın maksiller sinüs inferior, 
mediyal duvarlarına ve alveoler krete olan dik uzaklıkları ölçülmüştür. 
Veriler tanımlayıcı istatistikler, Kruskal-Wallis, Mann-Whitney U ve 
Pearson ki-kare testleri kullanılarak istatistiksel olarak analiz edilmiş-
tir. Bulgular: 300 maksiller sinüsün 205’inde (%68,3) PSAA tespit 
edilmiştir. PSAA çapı minimum 0,2 mm, maksimum 4,10 mm olarak 
ölçülmüştür. PSAA’nın %20 yüzeyel, %53,7 intraosseöz ve %26,3 in-
trasinüs yerleşimli olduğu görülmüştür. PSAA çapı, PSAA’nın inferior 
duvara ve alveol tepesine dik uzaklıkları ve cinsiyetler arasında istatis-
tiksel olarak anlamlı ilişki (p=0,00) bulunmuştur. Yaşla birlikte PSAA 
çapındaki ve PSAA’nın alveoler krete olan uzaklığındaki artış istatis-
tiksel olarak anlamlı bulunmuştur (p=0,02, p=0,34). Sonuç: Cerrahi iş-
lemlerde daha yüksek başarı elde etmek ve maksiller sinüste damar 
hasarını önlemek için ameliyat öncesi KIBT incelemesi yapmak için 
bölgenin anatomisini bilmek önemlidir. 
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Maxillary sinus (MS), located in the body of the 
maxilla, is the largest of the paranasal sinuses.1 Per-
fusion of the MS and Schneiderian membrane is car-
ried out by the maxillary artery.2,3 

The posterior superior alveolar artery (PSAA) 
and infraorbital artery, branching from the ptery-
gopalatine part of the maxillary artery, provide per-
fusion of the lateral wall of the MS and the covering 
membrane. These two arteries then form extraosseous 
and intraosseous branches that anastomose with each 
other around the MS.3-5 Surgical procedures such as 
implant surgeries, elevations of MS floor using the 
lateral wall tract, orthognathic surgeries, Caldwell-
Luc operations and Le Fort 1 osteotomies are proce-
dures where performed on the lateral MS wall.4,6 

Knowing the MS anatomy, having knowledge 
about vascular nutrition and location of the arteries 
before surgical procedures are important factors in 
the success of these procedures, in preventing the 
PSAA artery from being traumatized during the op-
eration, and in preventing perioperative bleeding.7,8 

MS expansion with the increase of pneumatiza-
tion due to tooth loss with advancing age, alveolar 
bone resorption and past operations associated with 
this region lead to positional changes in vascular 
structures. These may cause traumatization of PSAA 
and bleeding during surgical interventions.6,9,10  

3D imaging techniques are reported to be very 
useful techniques for visualizing the MS anatomi-
cally. Each technique has its own indications when 
performing radiographic imaging. These include ac-
cessibility, cost, radiation dose, and tissue to be im-
aged.8,11  

Cone beam computed tomography (CBCT) is a 
digital imaging method that was introduced to the 
field of dentistry in the late 90s and has superior ben-
efits in terms of hard tissue imaging. With CBCT, it 
is possible to obtain accurate information about bone 
morphology and anatomical landmarks. In addition, 
the lower radiation dose compared to computed to-
mography (CT) is known as a significant advantage 
for CBCT.8,11 

The aim of this study is to evaluate the frequency 
of PSAA in the lateral MS wall and, when PSAA is 
present, its diameter and course in the MS wall, by 

CBCT due to its importance in surgical approaches 
involving the MS.  

In addition, determining the perpendicular dis-
tances of the MS floor, the crest and the medial MS 
wall, it is important to make accurate planning for 
surgical interventions such as sinus lifting and the 
placement of dental implants and to prevent possible 
clinical difficulties such as bleeding in these proce-
dures.  

 MATERIAL AND METHODS 
This study was conducted in accordance with the 
Declaration of Helsinki and was ethically approved 
by the Pamukkale University Non-Interventional 
Clinical Research Ethics Committee (date: October 
18, 2022; no: E-60116787-020-279098). The sample 
number of the study was calculated using the 
G*Power 3.1.9.7 program. In the calculation made ac-
cording to the statistical analyzes used in the study, 
the sample size was determined as at least 204, tak-
ing Cohen’s medium effect size of 0.25 (d=0.30), 5% 
margin of error (α=0.05) and 85% power (1-β=0.85). 

In the study, CBCT images taken for different 
reasons between May 2021 and January 2022 at Pa-
mukkale University Faculty of Dentistry, Department 
of Oral and Maxillofacial Radiology were retrospec-
tively analyzed.  

CBCT images of individuals older than 18 years, 
free of artifacts, taken in the correct position, clearly 
evaluable, and the entire MS was entered in the ex-
amination area were included in the study. Presence 
of artifacts that make the images insufficient for com-
prehensive evaluation (foreign body artifact, artifacts 
due to positioning during shooting, motion artifact, 
etc.), images in which the entire MS does not in-
cluded the examination area were excluded from our 
study. Moreover, the patients with craniofacial syn-
drome in the examination area, cleft lip and palate pa-
tients who have undergone orthognathic surgery, 
patients with metals (reconstruction plate, mini plate, 
mini screw, etc. used for fracture fixation) and CBCT 
images of individuals with cystic or tumoral forma-
tions were excluded from our study. In this study 300 
maxillary sinuses of randomly selected 150 individ-
uals (60 male, 90 female) who met the inclusion and 
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exclusion criteria were retrospectively analyzed. The 
total sample was classified in four age groups (18-35 
years as Group 1, 36-50 years as Group 2, 51-65 
years as Group 3, and over 66 years of age as Group 
4). The ages of the individuals included in the study 
ranged between 18 and 80 and the average age was 
determined as 46.48±16.66. 

CBCT images were acquired on a NewTom 5G 
XL device (Quantitative Radiology systems, Verona, 
Italy) with scanner parameters maximum 110 kV and 
6 mA, 0.25 mm voxel size, and approximately 3.6 s 
exposure time and field of view of 18×16 or 15×12 
cm. CBCT examinations were performed on axial, 
coronal and sagittal images in multiplanar recon-
structions in NNT Viewer software (Quantitative Ra-
diology systems, Verona, Italy). Measurements on 
CBCT images were performed separately by an oral 
and maxillofacial radiologist with three years of ex-
perience. Any contradictions in the reviews are re-
solved by consensus with the participation of a 
licensed specialist with 13 years of experience. 

Measurements were made on the coronal section 
where PSAA was most clearly displayed on CBCT 
images. In cases where PSAA was observed on the 
lateral wall of MS, it was defined as intraosseous, in-
trasinus and superficial according to location.11 These 
locations are seen in Figure 1. 

Then its diameter, and its perpendicular distance 
to the alveolar bone and inferior wall and medial wall 

of the MS were measured.5,6 Figure 2 shows mea-
surements of the diameter the on coronal section 
where PSAA is most clearly visible.  

SPSS software [SPSS, Inc., Chicago, IL, USA, 
(v 22.0)] was used in the analysis of the data. The 
data were statistically analyzed with descriptive 
statistics, Kruskal-Wallis, Mann-Whitney U and 
Pearson chi-square tests, and the p<0.05 level was 
considered statistically significant. 

 RESULTS 
PSAA was observed in 205 (68.3%) of the 300 eval-
uated MS. There was no significant relationship be-
tween the incidence of PSAA and age groups 
(p=0.106). 

PSAA was observed in 20% superficial, 53.7% 
intraosseous, and 26.3% intrasinus localization. 
There is no significant relationship between PSAA 
localization types and genders as in Table 1.  

The PSAA diameter was measured between 0.2 
mm and 4.10 mm as shown in Table 2. There was sta-
tistically significant relationship (p=0.000) between 
the genders in terms of PSAA diameter as in Table 
3. While the increase in PSAA diameter with age was 
statistically significant (p=0.02) as shown in Table 4. 

The perpendicular distance of the PSAA to in-
ferior wall was measured as a min 0.10 mm and a 
maximum of 19.50 mm as shown in Table 2. There 

FIGURE 1: Location of PSAA in the maxillary sinus. A) Intraosseous location, B) Intrasinus location, C) Superficial location. 
PSAA: Posterior superior alveolar artery. 
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was statistically significant relationship (p=0.000) be-
tween the genders in terms of inferior wall as shown 
in Table 3. 

Perpendicular PSAA distance to medial wall 
was measured as a minimum of 0.80 mm and a max-
imum of 20.50 mm as shown in Table 2. No statisti-
cally significant relationship between the genders was 
observed for the perpendicular distance to the medial 
wall of MS (p=0.742) shown in Table 3. 

Perpendicular PSAA distance to the alveolar 
crest was measured as a minimum of 7.80 mm and a 
maximum of 17.55 mm shown in Table 2. There was 
statistically significant relationship (p=0.000) be-
tween the genders in terms of the perpendicular dis-
tances of PSAA to the alveolar crest. While the 

FIGURE 2: Measurements of the diameter on the coronal section where PSAA is 
most clearly visible. 
PSAA: Posterior superior alveolar artery. 

PSAA localization  
Superficial Intraosseos Intrasinus Total p value 

Gender Female 20 (17.1%) 67 (57.3%) 30 (25.6%) 117  
Male 21 (23.9%) 43 (48.9%) 24 (27.3%) 88 0.394 
Total 41 (20%) 110 (53.7%) 54 (26.3%) 205  

TABLE 1:  PSAA localization and the relationship between genders.

*Chi-square test; **p<0.05; PSAA: Posterior superior alveolar artery.

Minimum (mm) Maximum (mm) X±SD (mm) 
PSAA diameter 0.20 4.10 0.98±0.55 
Perpendicular distance of the PSAA to inferior wall 0.10 19.50 7.86±3.71 
Perpendicular distance of the PSAA to medial wall 0.80 20.50 12.89±3.06 
Perpendicular distance of the PSAA to the alveolar crest 7.80 33.50 17.55±4.26 

TABLE 2:  Measurements of PSAA diameter and perpendicular distances.

PSAA: Posterior superior alveolar artery; SD: Standard deviation.

Gender n X±SD p value 
PSAA Male 88 1.16±0.61 0.000** 
Diameter Female 117 0.86±0.45  
Perpendicular distance of the PSAA to inferior wall Male 88 9.16±3.84 0.000** 

Female 117 6.87±3.30  
Perpendicular distance of the PSAA to the alveolar crest Male 88 18.96±4.32 0.000** 

Female 117 16.50±3.91  
Perpendicular distance of the PSAA to medial wall Male 88 13.04±2.92 0.742 

Female 117 12.77±3.20  

TABLE 3:  The relationship between the measurements of PSAA and the genders.

*Mann-Whitney U test; **p<0.05; PSAA: Posterior superior alveolar artery; SD: Standard deviation.
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increase in alveolar crest distance with age was sta-
tistically significant (p=0.034) as shown in Table 4. 

 DISCUSSION 
In cases such as implant surgery, surgical procedures 
in the MS area, the anatomy of region and vascular 
nutrition should be carefully evaluated in order to en-
sure the success of the operation and to prevent peri-
operative bleeding.6,7 

Many studies have been conducted in the litera-
ture to evaluate the incidence and location of PSAA. 
In these studies, methodologies such as CT, CBCT 
images and evaluation of cadavers were followed.2-

6,8,11-17  

In our study, a total of 300 MS of 150 individu-
als, were evaluated. The PSAA prevalence in the 300 
evaluated maxillary sinuses was 68.3%. 

The prevalance of PSAA in studies with CT 
were reported as 47% by Rosano et al. in 100 patient 
200 sinuses, 52 % by Kim et al. in 200 patient 400 
sinuses, 64.5% by Güncü et al. in 121 patient 242 si-

nuses, and CBCT were reported as 52.8% by Jung et 
al. in 250 patient 500 sinuses, 60.58% by Danes-Sani 
et al. in 430 patient 860 sinuses, 61% by Aksoy et al. 
in 300 patient 600 sinuses, 70% by Pandharbale et al. 
50 patient 100 sinuses, 71% by Chitsazi et al. in 200 
patient 400 sinuses, 87% by Tehranchi et al. in 300 
patient 600 sinuses, 89.3% by Ilgüy et al. 135 in pa-
tient 270 sinuses.4-6,8,11-14,18,19 

Differences in prevalence between studies may 
be caused by the population in which the study was 
directed, the coronal sections in which PSAA was 
evaluated, and the parameters of the devices was 
used. 

The prevalence of PSAA in cadaver studies in 
the literature has been reported as 100%.2,3,5,15-17 The 
reason why the prevalence of PSAA in studies per-
formed with CBCT images is lower than in cadaver 
studies, is the difficulty in radiological evaluation of 
PSAA, which has a very small diameter, and the dif-
ficulty in evaluating PSAA in all cases. It may be that 
it is not always possible to evaluate with CBCT be-
cause it can sometimes progress through the soft tis-

n X±SD Minimum Maximum p value 
PSAA diameter Group 1 54 0.88±0.54 0.40 3.10  

Group 2 48 0.90±0.48 0.30 2.40  
Group 3 72 1.06±0.61 0.20 4.10 0.020** 
Group 4 31 1.09±0.47 0.50 2.20  
Total 205 0.99±0.55 0.20 4.10  

Perpendicular distance of the PSAA to inferior wall Group 1 54 7.41±3.62 1.80 19.50  
Group 2 48 7.98±3.40 0.10 17.00  
Group 3 72 7.73±3.69 1.00 15.80 0.535 
Group 4 31 8.74±4.38 1.00 19.00  
Total 205 7.86±3.71 0.10 19.50  

Perpendicular distance of the PSAA to the alveolar crest Group 1 54 16.26±4.52 8.20 29.80  
Group 2 48 17.81±3.53 8.50 24.30  
Group 3 72 18.25±4.82 7.80 33.50 0.034** 
Group 4 31 17.79±2.91 11.00 24.50  
Total 205 17.56±4.27 7.80 33.50  

Perpendicular distance of the PSAA to medial wall Group 1 54 13.71±3.05 5.00 20.00  
Group 2 48 12.30±3.30 0.80 20.00  
Group 3 72 12.69±3.11 4.00 20.50 0.051 
Group 4 31 12.83±2.50 8.00 18.80  
Total 205 12.89±3.09 0.80 20.50  

TABLE 4:  The relationship between the measurements of PSAA and the age groups.

*Kruskal-Wallis test; **p<0.05; PSAA: Posterior superior alveolar artery; SD: Standard deviation.
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sue rather than intraosseous, superficial or intrasinus 
located on the MS lateral wall.5   

In our study, although the PSAA prevalence 
65% in women and 73.3% in men, there was a slight 
male tendency, but according to the results of our 
study, there was no statistically significant difference 
between PSAA prevalence and gender. Consistent 
with our study, in the literature, Kim et al. noticed 
that PSAA was more common in males than fe-
males.18 They also evaluated the relationship between 
age and PSAA prevalence. The prevalence of PSAA 
was reported that 56% in the group of individuals 
aged 45 to 55 and 48% in the group of people aged 56 
to 65, however the researchers found no statistically 
significant difference between these rates.18 Simi-
larly, Ilgüy et al, reported that there was no statisti-
cally significant relationship between age and PSAA 
prevalence.11 Age groups and PSAA prevalence were 
not significantly correlated in our results, which is 
consistent with the literature. 

In our study, it was determined that the most com-
mon localization of PSAA was intraosseous with 
57.3%, followed by intrasinus with 26.3% and superfi-
cial with 20%. In the literature, consistent with our 
study, Tehranchi et al 47%, Danesh-Sani et al. 69.6%, 
Ilgüy et al. 71% and Chitsazi et al. reported that 73.2% 
PSAA was detected in intraosseous localization.8,11,13,14 

In our study, PSAA was most frequently ob-
served as intraosseous localized in both men and 
women. In our study, the relationship between gender 
and the location type of PSAA was analyzed with the 
chi-square test, and no statistically significant rela-
tionship was found. Ilgüy et al. reported in their study 
that superficial localization was observed at a rate of 
10% in men and 1.9% in women, and this difference 
between the genders in superficial location was sta-
tistically significant.11 In our study, although superfi-
cial localization tended to be slightly higher in men 
(23.9% in men, 17.1% in women), this difference was 
not statistically significant. The male-female distri-
bution of the individuals which constitute our study 
population may be the cause of this disparity. 

In our study, the lowest PSAA diameter was 
0.20 mm and the highest was 4.10 mm. The mean 
was found to be 0.98 mm. In the literature, PSAA has 

been reported in diameters ranging from 0.94 to 1.37 
mm on average.8,11,13,14,18 Differences in the method-
ology of the studies and the cross-sectional level ref-
erenced for measurement may be the reason why the 
averages presented in the literature are so different. 

PSAA diameter and age were evaluated in this 
study, a significant relationship was found between 
PSAA diameter and age, contrary to the study of 
Danesh-Sani et al.13 This result may be due to differ-
ences in the study population.13 

According to the findings of our study, a signif-
icant relationship was found between gender and 
PSAA diameter. PSAA diameter was found to be 
larger in males, consistent with the results reported 
in the literature.8,13,18 

In this study, the distance of the PSAA perpen-
dicular to the alveolar crest was measured and the 
minimum was 7.8 and the maximum was 33.5 mm. 
Its average was calculated as 17.55 mm. In the liter-
ature, cadaver studies have reported this value as 
18.9-19.6 mm.2,3 In studies performed with CBCT, 
the distance of PSAA to the alveolar crest was on av-
erage determined as 16.17 mm by Chitsazi et al., and 
by Tehranchi et al. 16.7 mm., Ilgüy et al. reported 
16.88 mm.8,11,14 The value we found in our study is 
less than cadaver studies and more than other CBCT 
studies. The reason for this difference may be due to 
the fact that the resorption pattern in the alveolar crest 
differs from individual to individual and the reference 
points are different when measuring due to the 
methodology used. 

Contrary to the Kim et al. and Ilgüy et al. inves-
tigations, we found a significant relationship between 
the distance of PSAA from the alveolar crest and gen-
der in this study.11,18 

The distance between alveolar crest and PSAA 
was found to be greater in male individuals in the 
study population. The reason for this difference may 
be the individual differences in the individuals that 
make up our study population, and the gender-related 
morphological differences in males and females. 

In this study the relationship between the dis-
tance between PSAA and the alveolar crest and age 
was evaluated, although a significant relationship was 
found between these two parameters, this distance 
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does not show a linear increase with age. In contrast 
to our study Ilgüy et al. and Kim et al. did not report 
any significant relationship between these two pa-
rameters in their studies.11,18 

In cases of missing teeth, resorption is also seen 
in the inferior the MS wall due to the pneumatization 
of MS. Therefore, the distance between PSAA and 
the MS inferior wall is a reliable measurement in de-
termining the PSAA position. 

In our study, mean distance of PSAA to the in-
ferior MS wall was 7.86 mm. Among the studies in 
the literature, Danesh-Sani et al. reported 8.16 mm, 
Pandharbale et al. 8.16 mm, Ilgüy et al. 8.7 mm.11,13,19 
We found a lower value in our study than the studies 
in the literature. The reason for this may be due to the 
differences in the edentulous duration of the individ-
uals in the study population and the differences in the 
resorption pattern in the MS. 

In this study, the relationship between gender 
and the distance of the PSAA to the inferior MS wall 
was evaluated, a significant difference was found 
(p=0.00). We found that this value is higher in men. 
The individual variances among the people that make 
up our study population and the anatomical dispari-
ties between males and females may be the cause of 
this discrepancy. In our study, the relationship be-
tween the age and distance of PSAA to the inferior 
MS wall was examined, no statistically significant 
difference was found. 

In the present study, we found the average dis-
tance of the PSAA to the medial MS wall to be 12.89 
mm. Pandharbale et al. reported the distance of 
PSAA to the medial MS wall as 14.67 mm on aver-
age for the right and 15.5 mm on average for the left 
in their study.19 In our study, no significant relation-
ship was found between the distance of PSAA to the 
medial MS wall and gender. Ilgüy et al. reported a 
significant relationship between the distance of 
PSAA to the medial MS wall and gender.11 

The relationship between the distance of PSAA 
to the medial MS wall and age was examined, no sta-
tistically significant difference was found in our 
study. Contrary to our findings, a statistically signif-
icant relationship was reported in the study of Ilgüy 
et al.11 The reason for this finding is thought to be due 

to the individual differences in the study population 
examined. 

The first limitation of our study is that the den-
tition status of the patient in the study was not taken 
into account. In addition, the measurements were ob-
tained from the coronal section where the PSAA 
artery was most prominent, which is thought limits 
the scope of our investigation. In future studies, the 
first and last sections where PSAA can be detected in 
the sagital direction can also be determined and its 
course at various levels can be evaluated.  

 CONCLUSION 
Since the PSAA is localized in the MS region, it is 
necessary to determine its exact location before the 
operations to be performed in the region, and to con-
sider individual, age and gender variances. As a result 
of the examinations, we made in our study, it is 
clearly seen that CBCT is a good diagnostic tool for 
localizing PSAA. Therefore, our opinion is that with 
preoperative CBCT evaluation, high success can be 
achieved in surgical procedures to be performed in 
the region and vascular damage can be prevented. 
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