
 

Available online freely at www.isisn.org 

Bioscience Research 
Print ISSN: 1811-9506 Online ISSN: 2218-3973 

Journal by Innovative Scientific Information & Services Network  

RESEARCH ARTICLE             BIOSCIENCE RESEARCH, 2022 19(1): 245-249.            OPEN ACCESS 
                                                                                         
 

Prevalence of the posterior superior alveolar artery 
among sample of Egyptian population: CBCT study 

Omniya Abu El-Dahab 

 
1Associate professor of Oral and Maxillofacial Radiology, Faculty of Dentistry, Cairo University, Egypt 
2Assistant professor, Oral Radiology, Maxillofacial Surgery and Diagnostic Science Department, King Saud Bin 

Abdulaziz University for Health Science, Riyadh, Saudi Arabia  

 

*Correspondence: gehan.hefnawy@jusa Received: 05-10-2021, Revised: 17-01-2022, Accepted: 25-01-2022 e-

Published: 02-02-2022 

To determine the prevalence of posterior superior alveolar artery (PSAA) among sample of Egyptian 
population using cone beam computed tomographic images. The present study was performed as a 
retrospective analysis of data stored in Oral and Maxillofacial Radiology department, Faculty of 
Dentistry, Cairo University. Out of respect for patients' confidentiality, all personal information concerning 
the patients (except the gender and age) as well as the diagnostic cause of the CBCT scan was hidden. 
Out of 200 archived cone beam computed tomographic (CBCT) images of living non-pathological 
patients, 170 were conducted in the current study; 70 males and 100 females aged between 30-70 
years. All the patients were scanned with preoperative cone beam computed tomography (CBCT) for 
various diagnostic purposes using a Promax® 3DMid CBCT device (Planmeca Oy, Helsinki, Finland). 
The study was performed in Oral and Maxillofacial Radiology department, Faculty of Dentistry, Cairo 
University. Our results uncovered that PSAA was detected by 88% (163 out of 170) and was undetected 
by 11.9% (7 out of 170). The prevalence of PSAA needs thorough investigations to avoid its risk injury 
and further consequences while performing dental implants. 
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INTRODUCTION 

Dental implant placement is occasionally 
difficult due to increased sinus pneumatization 
associated with resorption of the edentulous 
alveolar ridge. Recently, maxillary sinus floor 
elevation is confirmed to be the best treatment 
option in case of posterior maxillary 
reconstruction. 

Despite the safety of this procedure it may 
lead to serious hemorrhage if the careful 
knowledge about the prevalence and anatomy of 
the vasculature in this area like the posterior 
superior alveolar artery is neglected. (Dias et 
al.2019) 

The maxillary artery is one of the branches of 
the external carotid artery divides into five 

branches in the pterygopalatine fossa. The 
posterior superior alveolar artery (PSAA), or 
alveolar anterior artery, and the inferior orbital 
artery are two branches of the maxillary artery that 
run into the lateral wall of the maxilla supplying 
the maxillary sinus and the Schneiderian 
membrane. They form extra and intra-osseous 
anastomoses in the lateral antral bony wall. The 
PSAA runs caudally, adjacent to the maxillary 
tuberosity, to reach the bone and periosteum. The 
maximum diameter of these arteries may reach 
3.0 mm. Güncü  et al.2010, Yoshida  et al.2011, 
Santos et al. 2015, Kasahara et al.2016, 
Khojastehpour et al.2017)  The intraosseous 
anastomosis between the posterior superior 
alveolar artery (PSAA) and the infraorbital artery 
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(IOA) has been linked to potential hemorrhagic 
complications.  The intraosseous branch of the 
PSAA within the lateral sinus wall usually portrays 
a straight or U-shaped course, forming a concave 
arch whose closest point to the osseous crest is 
located near to the first molar. This anastomosis 
supplies the Schneiderian membrane, periosteum, 
and the anterolateral sinus wall, while contributing 
to graft integration and healing of the surgical 
wound. The precise identification of vascular 
structures preoperatively is crucial to evade 
undesired complications.  CBCT has shown better 
affectability and cost-adequacy for the detection of 
the PSAA and is recommended as a dosage 
saving alternative to conventional CT for 
maxillofacial imaging. So, meticulous surgical 
planning is paramount, especially in light of the 
fact that experimental studies in edentulous 
cadavers reported 83% involvement of this 
anastomosis at first and second molar region in 
sinus floor augmentation (SFA) procedure. 
Mardinger et al.2007, Sun et al.2018, Lee et 
al.2018, Varela-Centelles et al.2015, Bernardi et 
al.2015, Rahpeyma et al.2014, Ilgüy et al.2013, 
Anamali et al.2015, Rosano et al.2009, 
 
MATERIALS AND METHODS 
    Out of 200 archived cone beam computed 
tomographic (CBCT) images of living non-
pathological patients, 170 were conducted in the 
current study; 70 males and 100 females aged 
between 30-70 years. All the patients were 
scanned with preoperative CBCT for various 
diagnostic purposes navigated by a Promax® 
3DMid CBCT device (Planmeca Oy, Helsinki, 

Finland). The parameters were 90 kVp, 10 mA, 14 
seconds and   0.4 mm voxel size.  

Detection of PSAA: 
 All the CBCT scans were evaluated using 
“Planmeca Romexis viewer 3.5.1.R” software, 
the axial and coronal cuts were used for detection, 
the axial cut represented scout image to delineate 
the exact location of the maxillary arch and 
maxillary sinus by scrolling through the axial cuts 
till reaching the optimal image showing the 
posterior superior alveolar artery in the 
corresponding coronal cut. (fig.1) 
The CBCT measurements were taken using 
“Planmeca Romexis viewer 3.5.1.R” software with 
the distance measurement tool. The 
measurements were taken on coronal views 
(Fig.2). All the CBCT measurements were taken 
twice at two different sessions by an expert oral 
radiologist and the average of the two 
measurements was considered the final one to 
avoid the intra observer errors. 
After scrolling through the axial cuts till reaching 
the optimal image showing the posterior superior 
alveolar artery, measurements were carried out in 
the corresponding coronal cuts. 
1- Our distance measurements included: 
- The vertical distance from the floor of canal to 
the alveolar crest. 
- The vertical distance from the floor of sinus to 
the alveolar crest. 
2- When the remaining ridge height was less than 
4 mm, so the patient was a candidate for sinus 
lifting. (Fig.2) 

 

 
 
Figure 1: The posterior superior alveolar artery detected on coronal CBCT image. (White arrows) 
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RESULTS  
Our results uncovered that PSAA was detected by 
88% (163 out of 170) and was undetected by 
11.9% (7 out of 170). The vertical distance from 
the most inferior point of the PSAA canal, 
corresponding to the posterior molar area, to the 
alveolar crest averaged 15.88±3.25mm (range 
between 8.8 and 21.2 mm). The residual ridge 
height (measured from the floor of maxillary sinus 
to the alveolar crest) ranged from 2.4 to 4.8mm 
(mean height 3.6±0.647mm)  
 
DISCUSSION 

Bleeding complications associated with 
maxillary sinus floor during dental implant surgery, 
although not usual, but may present a serious 
complication.  Therefore, detailed knowledge of 
the different anatomical presentations of the sinus 
vasculature, especially with reference to PSAA 
that is proved to get injured during the procedure, 
is a must to avoid such hemorrhagic 
complications. ( Dias et al.2005) 

In the present literature, we carefully tried to 
verify the prevalence of PSAA. Relevant source 
documents were in compliance with our burden 
regarding the prevalence of PSAA, deeming the 
CBCT or CT as the ultimate radiographic modality 

for detection entailed for sinus lifting and implants 
planning. (Rosano et al.2009, Alder et al.1995 and 
Dula et al.2001) 

    Our results uncovered that PSAA was 
detected by 88% (163 out of 170) and was 
undetected by 11.9% (7 out of 170). These results 
were compatible with the results of Sun w. et al 
2018 (16) whose percentage was 87.6% and were 
incompatible with Elian 2005 (19) by 53% and 
(Rahpeyma et al. 2014 ) by 67%. 

However, Dias et al 2019 reported that the 
intra-bony PSAA was visualized using the 
tomography in 50 patients (56.2%). The artery 
had a diameter smaller than 1 mm in 67.9% of the 
cases and >1 mm in 32.1% of the cases.( Dias et 
al.2005) 

Our results concluded that the vertical 
distance from the most inferior point of the PSAA 
canal, corresponding to the posterior molar area, 
to the alveolar crest averaged 15.88±3.25mm 
(range between 8.8 and 21.2 mm). The residual 
ridge height (measured from the floor of maxillary 
sinus to the alveolar crest) ranged from 2.4 to 
4.8mm (mean height 3.6±0.647mm)  

Close to our results, Fayek et al. 2021 
documented that The PSA artery canal could be 
detected in 92.0% of the sinuses. The mean 
distance from the inferior border of the PSA artery 
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canal to the sinus floor was 8.2±2.2 mm (range, 
3.2-13.6 mm) in males and 7.3±2.1 mm (range, 
3.0-13.1 mm) in females. The mean distance from 
the inferior border of the PSA artery canal to the 
alveolar crest was 18.2±2.7 mm (range, 11.0-23.9 
mm) in males and 17.4±2.3 mm (range, 10.8-23.5 
mm) in females. (Fayek et al.2021) 

Misinterpretation of PSAA in CBCT images in 
this minor percentage of the current study 
samples was consistent with cadaveric study 
done by Rosano, G. et al 2011 (9) who stated that 
the most inferior border of PSAA overwhelmingly 
be entirely adherent to the sinus membrane 
makes it occult radiographically.  
       Taschieri S and Rosano G. reported that the 
damage of a bony vessel 2mm can be barely 
relevant in a clinical point of view, in patient with 
severely atrophic posterior maxilla when the 
residual ridge is 3mm high, the possibility of 
cutting the PSAA must be considered, it may 
produce profuse bleeding if it has a diameter over 
2mm, this may cause a potential membrane 
perforation due to impairment in visualization 
(Taschieri S and Rosano.2010) 

 
CONCLUSION 
The existence and location of PSAA is a risk 
factor for injury and bleeding while performing 
dental implants and other surgical procedures of 
the maxillary sinuses, based on our study the 
PSAA was detected in 88% of cases in a sample 
of Egyptian population, However, further 
investigations for the prevalence and exact 
location of this artery in different populations are 
needed to avoid possible surgical complications.  
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