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Introduction
Maxillary posterior bone deficiency presents a consid-

erable challenge in dental implant surgery. The presence 
of atrophic bones and the pneumatization of the sinus 
necessitate reconstruction of the posterior maxilla for the 
placement of dental implants.1 Sinus augmentation is a 
highly predictable and safe method for increasing bone 

height prior to dental implant placement.2

Surgeons should remain cognizant of the potential intra-
operative and postoperative complications associated with 
sinus augmentation. The most common intraoperative com-
plication during sinus floor elevation is perforation of the 
Schneiderian membrane.3,4 Additionally, trauma to a blood 
vessel is a frequent complication that can result in severe 
hemorrhage.5

The vascularization of the maxillary sinus is derived 
from the infraorbital artery, the greater palatine artery, and 
the posterior superior alveolar artery (PSAA).6,7 An os-
teotomy procedure on the sinus lateral wall could poten-
tially compromise the integrity of the PSAA.8 Therefore, 
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Purpose: This systematic review examined the detection of the posterior superior alveolar artery, along with various 
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alveolar crest was 16.71±0.49 mm (range: 15.75-17.68 mm), while the mean distance from the artery to the sinus 
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Conclusion: According to the findings of this meta-analysis regarding various anatomic characteristics of the posterior 
superior alveolar artery, severe hemorrhage after damage to this artery during sinus augmentation procedures is not a 
substantial clinical problem. (Imaging Sci Dent 2023; 53: 177-91)
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understanding the blood supply of the maxillary sinus is 
crucial to avoid complications during sinus floor eleva-
tion surgery. These include excessive bleeding, Schneide-
rian membrane perforation, and bone necrosis.7

Cone-beam computed tomography (CBCT) is a valuable 
diagnostic tool commonly utilized in the field of dentistry, 
particularly for dental implant placement and sinus eleva-
tion procedures. CBCT images provide useful information 
regarding bone morphology, bone diseases, and the posi-
tioning of key anatomical landmarks such as the PSAA.9 
Moreover, this tomographic technique is advantageous due 
to its cost-effectiveness, reduced scan time, higher reso-
lution and lower radiation dose for patients compared to 
medical computed tomography (CT).10 

A thorough, advanced diagnosis is crucial for anticipating 
and mitigating complications prior to treatment. To these 
authors’ knowledge, no new systematic review has been 
conducted on the characteristics of the PSAA since 2015.11 
However, numerous original articles have been published 
during this period.12-36 These studies have revealed a broad 
range of detection rates for this artery using CBCT.12-36 For 
instance, in the Iranian population, the detection rate varies 
between 25%27 and 93%.25 The detection rate of this artery 
in the Turkish population ranges from 72.2%34 to 90%.1 In 
another study, the detection rate was found to be 24.5% in 
a Taiwanese population.35 Additionally, other anatomical 
characteristics such as artery diameter and location have 
been overlooked in previous reviews.11 Therefore, this sys-
tematic review was conducted to examine the detection rate 
of the PSAA, the diameter of this artery, and its various an-
atomical characteristics on CBCT images.

Materials and Methods
The study received approval from the ethics committee 

of Tabriz University of Medical Sciences under the Vice 
Chancellor for Research (Ethics Code: IR.TBZMED.VCR.
REC.1400.182). This systematic review was conducted in 
accordance with the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) guidelines.37

Cross-sectional and prevalence studies with full texts 
written in English were considered. Among these, articles 
investigating at least 1 characteristic of the PSAA using 
CBCT were included. All animal studies, abstracts, unpub-
lished articles, reviews, studies conducted on cadavers or 
patients with systemic diseases that could impact bone me-
tabolism, and studies of patients with anatomic abnormali-
ties or a history of maxillary trauma were excluded. Studies 
that utilized medical CT, for assessment of the artery were 

also excluded. The literature search, which had no restric-
tions on publication date, was conducted until May 16, 
2022 across the Web of Science, Medline, Scopus, and Em-
base electronic databases. Google Scholar was additionally 
searched for gray literature.38 Medical Subject Headings 
and related keywords used in the search included “posterior 
superior alveolar artery,” “PSAA,” “sinus lift,” “maxillary 
sinus,” “cone-beam computed tomography,” “CBCT,” and 
“dental implants,” including all subheadings. In addition, 
the references of selected citations, previous reviews on the 
same topic, and 2 major textbooks39,40 were hand-searched. 
When articles contained incomplete data, emails were sent 
to the corresponding authors.

Two authors (F.R. and M.B.) independently screened 
studies for inclusion based on the titles and abstracts. Stud-
ies that did not meet the eligibility criteria were excluded. 
Full-text reading was conducted only when the title and 
abstract were unclear, or when consensus could not be 
reached. During these full-text readings, the studies were 
thoroughly evaluated against the eligibility criteria. Any 
disagreements that arose after the full-text reading were re-
solved through consultation with a third author (M.F.). Data 
from the included studies were independently extracted 
by 2 authors (F.R. and M.B.) using a pilot data extraction 
form and consolidated into a Microsoft Word file (ver. 
2010, Microsoft Corp., Redmond, WA, USA). The extract-
ed information included the author (s), year, country, study 
type, sample size, study population, and outcomes regard-
ing various characteristics of the PSAA. In the event of 
any discrepancy, a third author (M.F.) was consulted. The 
investigation focused on 5 characteristics of the PSAA: 
detection rate, diameter, location, and the mean distances 
of the PSAA from the alveolar crest and sinus floor. Artery 
detection was defined as identification of the PSAA along 
the lateral wall of the maxillary sinus using coronal-axial 
or sagittal CBCT views. The diameter of the PSAA was 
defined as the maximum distance between the inner sides 
of the cortical borders. The location of the artery was clas-
sified into 3 categories based on a study by Ilgüy et al.:41 
intraosseous (IO; inside the lateral wall), intrasinus (IS; 
below the membrane, between the sinus membrane and 
the osseous wall), and superficial (SF; extraosseous, on the 
outer cortex of the lateral sinus wall). The distances from 
the inferior border of the PSAA to the alveolar crest and si-
nus floor were measured by the authors of the studies.

The quality of the articles was assessed using a 5-item bi-
nary scale (yes or no) developed by Varela-Centelles et al.11 
This scale was based on the Strengthening the Reporting 
of Observational Studies in Epidemiology guidelines for 
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reporting observational studies. The 5 items were: 1) Does 
the report provide details about the study participants? 2) 
Are the aim and outcome of the study clearly defined? 3) Is 
the sampling frame a true or close representation of the tar-
get population? 4) Is the measuring instrument adequately 
described? and 5) Does the report offer a cautious overall 
interpretation of the results? Two investigators (F.R. and 
M.B.) independently graded the quality score in consulta-
tion with a third author (M.F.). Based on the overall score, 
articles were categorized into 3 quality groups: low (0 to 2), 
moderate (3 or 4), and high (5).

The detection rate, location, and classified diameter of 
the PSAA were estimated as prevalence values with asso-
ciated 95% confidence intervals (CIs). The diameter of the 
PSAA and its distance from the alveolar crest and sinus 
floor were determined as means, again with corresponding 
95% CIs.

For each characteristic, studies were enrolled in the me-
ta-analysis if they reported the mean amount for the sinus 
unit. Specifically, for diameter classification, only studies 
utilizing the classification system of Mardinger et al.42 were 
enrolled. This system categorizes diameters into 3 groups: 
less than 1 mm, between 1 and 2 mm, and greater than 2 

mm. Regarding location, studies using the classification 
scheme of Ilgüy et al. were included in the meta-analysis.41 
Finally, the data from the included studies were entered 
into a standardized MS Excel spreadsheet (version 2010; 
Microsoft Corp.). 

The meta-analysis was conducted, and forest plots were 
generated using Comprehensive Meta-Analysis (CMA) 
version 2.2.064 (Biostat Inc., Englewood, NJ, USA). Me-
ta-regression, facilitated by CMA, was employed to identi-
fy the factors contributing to any observed heterogeneity. 

Heterogeneity was assessed using the Cochran Q test 
and the I2 statistic. Heterogeneity was considered signifi-
cant if the I2 value was at least 40% and/or if the P-value 
was less than 0.1. 

Pooled prevalence estimates of the detection rate, loca-
tion, and classified diameter of the PSAA were calculated. 
Additionally, pooled mean estimates were calculated re-
garding the diameter of the PSAA and its distance from the 
alveolar crest and sinus floor. These values were presented 
with 95% CIs, and calculations were made using either 
fixed or random effects models, based on the level of het-
erogeneity. If significant heterogeneity was detected, a ran-
dom-effects model was applied; otherwise, a fixed-effects 
model was used. Given the descriptive nature of this sys-
tematic review, publication bias was not a relevant factor.

Results
Study selection and characteristics
Fig. 1 provides an overview of the PRISMA flow dia-

gram illustrating the process of study selection. The data-
bases yielded 1,474 records, while an additional 219 re-
cords were sourced from other materials, such as reference 
textbooks and gray literature. After eliminating duplicates, 
a total of 1,508 studies were assessed for eligibility based 
on their titles and abstracts. Out of these, 58 studies ful-
filled the eligibility requirements and were selected for 
full-text review. Ultimately, 37 of these 58 studies were in-
cluded in the final selection, with 34 incorporated into the 
meta-analysis.

Some studies initially seemed to meet the inclusion cri-
teria but were ultimately excluded. These included studies 
utilizing radiographs other than CBCT,22,42-51 studies with 
internal inconsistencies related to their reported results52,53, 
those that did not investigate the PSAA as a whole unit (for 
instance, only analyzing a branch of the PSAA),36,54-58 and 
those that did not analyze at least 1 PSAA characteristic 
pertinent to the present inclusion criteria.59,60

All studies included in this systematic review were 
cross-sectional and were published between 2011 and 2022.  
In the review, 6 characteristics of the PSAA were inves-
tigated. A total of 341,9,10,12-18,20,21,23-35,41,61-68 studies ex-
amined the detection of the artery, 27 studies analyzed its 
diameter,1,12-16,18-21,23,24,26,28,31-33,35,41,61-63,65-69 25 studies in-
vestigated its location,1,10,12-17,20,21,25-27,29,31-34,41,62,63,65,66,68,69 
17 studies examined the distance from the sinus floor to the 
artery,1,10,15,18,23-25,28-30,61,63,64,67-70 and 28 studies analyzed 
the distance between the alveolar crest and the PSAA.10,12-

15,17-21,23-25,28,30-33,35,41,62-69 The number of sinuses examined 
in these studies ranged from 83 to 788 (Table 1). In terms 
of quality assessment score, 13 studies were classified as 
high-quality,9,15,19,23,24,28,29,31,61,62,65,66,69 22 as moderate-qual-
ity,1,10,12,14,16-18,21,25-27,30,32-35,41,63,64,67,68,70 and 2 as low-qual-
ity.13,20 The results of this quality assessment are presented 
in Table 2.

Of the 37 studies that were included, 34 underwent me-
ta-analysis based on varying characteristics. Both Duruel 
et al.14 and Takahashi et al.30 conducted investigations into 
distinct characteristics of the PSAA for each tooth, but they 
did not provide the mean values for these characteristics. 
Similarly, Padovani et al.23 measured characteristics of the 
PSAA in 3 areas without reporting mean values. Conse-
quently, these 3 studies were not included in the meta-anal-
ysis.
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Among the studies included in the meta-analysis, 16 of 
them evaluated various characteristics based on sex.10,12, 

13,16-18,20,21,24,31,33,34,41,63,68,69

All characteristics assessed in this study demonstrated 
high heterogeneity.

Detection of the PSAA
The meta-analysis incorporated 31 articles. These studies 

collectively examined 11,402 sinuses from various popula-
tions. The meta-analysis revealed an overall detection rate 
of 79% for the PSAA (95% CI: 72%-84%) (Fig. 2A). 

The meta-regression results indicated significant hetero-
geneity due to sex (P<0.05). Consequently, a subgroup 
analysis was conducted using the odds ratio, which was 
calculated from the detection rate in male participants di-
vided by that in female patients. The odds ratio for the de-
tection of PSAA in male participants was 1.34 (95% CI: 

1.17-1.55; P<0.05), reflecting a significantly higher detec-
tion rate than in females. Figure 2B presents a forest plot of 
the meta-analyzed studies categorized by sex.

Diameter of the PSAA
The diameter was subjected to meta-analysis in 2 steps. 

In the first step, the mean diameter of the PSAA was ana-
lyzed. In the second, the prevalence of various diameters 
was examined based on the classification system pro-
posed by Mardinger et al.42 In this system, diameters were 
categorized into 3 groups: less than 1 mm, between 1 
and 2 mm, and greater than 2 mm.

In the first section, 16 studies were included in the anal-
ysis of mean diameter. These studies collectively included 
3,757 sinuses from various populations. The meta-anal-
ysis revealed that the mean diameter of the PSAA was 
1.06±0.05 mm (95% CI: 0.96-1.16 mm) (Fig. 3A). 

Fig. 1. Flow diagram of the inclusion process based on PRISMA protocols.
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The meta-regression revealed significant heterogeneity 
due to sex (P<0.05). Therefore, a subgroup analysis was 
conducted based on the mean difference (mean diameter 
in males - mean diameter in females). The mean differ-
ence in diameter was 0.14±0.05 mm (95% CI: 0.05-0.23; 
P<0.05), a statistically significant finding. Fig. 3B pres-
ents a forest plot of the meta-analyzed studies based on sex.

In the second section, 8 studies were included in the di-
ameter-based classification analysis. These studies included 

2,076 sinuses from various populations. The meta-analysis 
revealed that the prevalence of a PSAA with a diameter of 
<1 mm was 55% (95% CI: 42%-68%). PSAAs with a di-
ameter between 1 and 2 mm accounted for 41% (95% CI: 
31%-53%), while those measuring more than 2 mm repre-
sented 2% of cases (95% CI: 1%-5%).

Location of the PSAA
The location analysis incorporated 18 studies, which 

collectively examined 3,339 sinuses from various popu-
lations. The findings of the PSAA location analysis in 3 
distinct areas - IO, IS, and SF - are depicted in Figure 4. 
The meta-analysis revealed that the PSAA location was IO 
in 64% of cases (95% CI: 57%-69%), IS in 30% (95% CI: 
24%-37%), and SF in 5% (95% CI: 3%-7%). The meta-re-
gression indicated that sex did not contribute to heteroge-
neity in the location of the artery (P: IO=0.12, IS=0.12, 
SF=0.77).

Distance of the PSAA from the alveolar crest
The meta-analysis incorporated 17 studies regarding the 

mean distance of the PSAA from the alveolar crest. These 
studies collectively included 4,271 sinuses from various 
populations. The meta-analysis revealed that the mean 
distance of the PSAA from the alveolar crest was 16.71±
0.50 mm (95% CI: 15.75-17.68 mm) (Fig. 5A). 

The results of the meta-regression indicated that sex sig-
nificantly contributed to heterogeneity (P<0.05). Conse-
quently, a subgroup analysis was conducted based on the 
mean difference (mean distance in males - mean distance 
in females). The mean difference in distance from the al-
veolar crest was 0.59±0.11 mm (95% CI: 0.01-0.36 mm; 
P<0.05), a statistically significant finding. Figure 5B pres-
ents a forest plot of the examined studies based on sex.

Distance of the PSAA from the sinus floor
Nine studies were included in the analysis of the mean 

distance between the sinus floor and the inferior border of 
the PSAA. These studies collectively examined 2,489 si-
nuses from various populations. The meta-analysis revealed 
that the mean distance between the sinus floor and the infe-
rior border of the PSAA was 8.85±0.40 mm (95% CI: 8.06-
9.65 mm) (Fig. 6A). 

The meta-regression revealed significant heterogeneity 
due to sex (P<0.05). Therefore, a subgroup analysis was 
conducted based on the mean difference (mean distance 
in males - mean distance in females). The mean differ-
ence in distance was 0.89±0.37 mm (95% CI: 0.16-1.61 
mm; P = 0.017), a statistically significant finding. Figure 

Table 2. Quality assessment scores by study

Author (year) Score
(points)

Question(s) not
earning a point

Anamali et al.9 (2015) 5 -
Apostolakis and Bissoon61 (2014) 5 -
Bedeloğlu and Yalçın1 (2020) 4 4
Chitsazi et al.12 (2017) 3 1, 4
Dursun et al.13 (2019) 2 1, 3, 4
Duruel et al.14 (2019) 4 4
Fayek et al.15 (2021) 5 -
Genç et al.16 (2018) 3 3, 4
Godil et al.17 (2021) 4 1
Hafezi et al.18 (2021) 4 4
Hayek et al.62 (2015) 5 -
Ilgüy et al.41 (2013) 4 1
Jung et al.10 (2011) 4 1
Kang et al.63 (2013) 4 1
Karslioglu et al.69 (2021) 5 -
Kawakami et al.19 (2019) 5 -
Keceli et al.20 (2017) 2 1, 3, 4
Khojastehpour et al.21 (2016) 4 4
Kim et al.70 (2021) 4 1
Kurt et al.64 (2014) 4 1
Lozano-Carrascal et al.65 (2017) 5 -
Nicolielo et al.66 (2014) 5 -
Padovani et al.23 (2020) 5 -
Pandharbale et al.24 (2016) 5 -
Panjnoush et al.25 (2017) 4 1
Rathod et al.26 (2022) 3 2, 4
Shahidi et al.27 (2016) 4 4
Shams et al.28 (2020) 5 -
Sun et al.29 (2018) 5 -
Takahashi et al.30 (2022) 4 1
Tassoker68 (2022) 4 4
Tehranchi et al.31 (2017) 5 -
Vasegh et al.32 (2019) 4 1
Velasco-Torres et al.67 (2016) 4 1
Waingade et al.33 (2021) 4 1
Yalcin and Akyol34 (2019) 4 1
Yu et al.35 (2019) 4 4
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Fig. 2. A. Forest plot depicting the pooled prevalence of the detection rate of the posterior superior alveolar artery (PSAA) with associated 
95% confidence intervals (CIs), based on the meta-analyzed studies. B. Forest plot depicting the ratio of PSAA detection rates of male to 
female participants, with associated 95% CIs, from the examined studies.

A

B

Statistics for each study

Statistics for each study
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6B presents a forest plot of the examined studies based on 
sex.

Discussion
This study was conducted to assess various anatomical 

characteristics of the PSAA as seen on CBCT images. A 
previous review indicated that preoperative evaluation us-
ing CBCT facilitates more frequent and effective identifi-
cation of the PSAA compared to medical CT;11 hence, stud-
ies utilizing CBCT were incorporated into this research. 
According to this meta-analysis, the detection rate of the 
PSAA via CBCT was 79%. In comparison, Varela-Centel-

les et al. reported a 78.12% detection rate of the PSAA via 
CBCT.11 This discrepancy could be due to the publication 
of new studies since 2015.12-36 Notably, however, this artery 
is present in all sinuses, as confirmed by multiple cadaveric 
studies.7,71,72 The inability to detect the vessel can be at-
tributed to several factors. First, some studies suggest that 
a PSAA with a diameter of less than 0.5 mm may not be 
detectable by CBCT.10,12,15,42,45,51,71 Second, the path of the 
artery may not be consistent through the lateral wall of the 
maxillary sinus. The artery may be located in an extra-bo-
ny or completely intrasinus position in areas examined by 
the operator. The absence of arteries on radiographs could 
be due to the limited capacity of CBCT to discern soft tis-

A

B

Fig. 3. A. Forest plot depicting the pooled mean diameter of the posterior superior alveolar artery (PSAA) with associated 95% confidence 
intervals (CIs), based on the meta-analyzed studies. B. Forest plot of the mean difference (mean diameter in males - mean diameter in fe-
males) of the diameter of the PSAA, with corresponding 95% CIs, from the examined studies.

Statistics for each study

Statistics for each study
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sues.44,54 Third, variations in methodologies and operator 
experience could lead to a lower detection rate relative to 
cadaveric studies.27,32 Differences in image resolution, vox-

el size, and the use of more advanced software for analysis 
have been cited in previous studies as reasons for the lower 
detection rate of the PSAA.15,61

Fig. 4. Forest plots of the pooled prevalence of the location of the posterior superior alveolar artery (PSAA) in intraosseous (A), intrasinus 

(B), and superficial (C) groups, with associated 95% confidence intervals, from the meta-analyzed studies.

A

B
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Understanding the diameter of this artery is imperative 
for evaluating the risk of excessive bleeding. Managing 
complications becomes more complex and potentially 
alarming with arteries of larger diameters.61 In this study, 
the mean diameter of the PSAA was 1.06±0.05 mm, with 
a range of 0.54-1.42 mm. To provide clinicians better in-
sight into the diameter of the artery, a classification analy-
sis was performed. This revealed that 55% of the arteries 
were <1 mm in diameter, while only 2% were >2 mm in 
diameter. Comparing the mean artery diameter obtained 
through CBCT with the limited evidence from cadaver 
studies,7,72 it may be challenging to conclude that CBCT 
imaging overlooks arteries with a diameter less than 0.5 
mm. For this to be the case, the mean artery diameter in 
cadavers should be lower than the mean diameter found in 
the meta-analysis. Interestingly, the mean sample diameter 
reported by Solar et al.7 was even higher than the mean di-
ameter in the present study. However, Hur et al.72 reported 
a mean diameter of the PSAA of 0.8±0.3. This suggests 
that further studies are required to obtain more accurate 
results. Reportedly, the risk of severe hemorrhage decreas-
es in canals smaller than 1 mm. In this context, this carries 
little clinical significance, as any resulting hemorrhage can 
be readily managed.61,62 However, a PSAA with a diame-
ter greater than 2 mm can lead to excessive bleeding and 

non-life-threatening bleeding complications.52,61 Consid-
ering the results of this study and the risks associated with 
artery diameter, only 2% of the arteries could potentially 
lead to serious complications. A review of the literature 
revealed inconsistencies in detection rates and diameters 
based on sex.10,12,13,16-18,20,21,24,31,33,34,41,63,68,69 In the present 
study, both the detection rate and the artery diameter were 
significantly higher in male participants. Given the latter, 
extra caution is warranted when the patient is male.

In this review, most PSAAs were found in the IO loca-
tion (64%); 30% of the arteries had IS placement, and the 
least common location of the PSAA was SF (5%). The arte-
rial branch within the canal is often obscured by the thick-
ness of the osseous wall during lateral window preparation, 
which heightens the risk of inadvertent injury to the arterial 
branch.10 The IS location of the PSAA should also be con-
sidered to avoid vascular injuries during membrane detach-
ment.73

To prevent further complications in sinus lift surgery, 
practitioners must factor in the distances from the PSAA 
to the sinus floor and alveolar crest. Park et al.46 found that 
the distance between the PSAA and sinus floor ranged from 
7.71-8.01 mm. They suggested that the window height 
should be at least 8 mm to ensure adequate visualization, 
straightforward instrumentation, and proper osseous graft 

C

Fig. 4. Continued

Statistics for each study
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placement. This implies that the risk of artery injury can be 
minimized if the surgeon positions the osteotomy site as 
low as possible on the sinus floor. The present review indi-
cated that the mean distance between the sinus floor and the 
inferior border of the PSAA was 8.85±0.4 mm, indicating 
that the risk of vessel injury would be low if the window 
width did not exceed 8 mm. Based on the results of other 
studies, the bony window should be no more than 15 mm 
above the alveolar crest.10,11,42,43,48,63 As a result, depending 
on the implant length, preparation of the lateral window 

closer to the alveolar crest should be considered.62 Accord-
ing to the meta-analysis, the mean distance of the PSAA 
from the alveolar crest was 16.71±0.49 mm. This suggests 
that the risk of cutting the artery during the procedure is 
decreased in most cases, given that a distance of 15 mm is 
considered safe. Overall, the distance between the alveolar 
crest and the PSAA significantly decreases when teeth are 
missing, primarily in fully edentulous patients, although 
this reduction is not statistically significant in partially 
edentulous patients.74 It is widely recognized that follow-

A

B

Fig. 5. A. Forest plot depicting the pooled mean distance of the posterior superior alveolar artery (PSAA) from the alveolar crest, with as-
sociated 95% confidence intervals (CIs), based on the meta-analyzed studies. B. Forest plot of the mean difference (mean distance in males 
- mean distance in females) of the distance of the PSAA from the alveolar crest, with corresponding 95% CIs, from the examined studies.

Statistics for each study
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ing tooth loss, alveolar bone resorption and maxillary sinus 
pneumatization occur concurrently, leading to maxillary 
sinus expansion.74,75 The distance between the sinus floor 
and the PSAA is expected to increase after tooth extraction, 
regardless of the time elapsed between the extraction and 
the measurement. However, this shift in the location of the 
sinus floor is far smaller than the dimensional change in 
the alveolar crest. The maxillary sinus volume increases 
from birth until around 20 years of age, at which point the 
pneumatization stops, and the maxillary sinus reaches its 
final position.76 In studies10,12-15,17-21,23-25,28,30-33,35,41,62-69 ex-
amining the distance from the artery to the alveolar crest, 
researchers may neglect to distinguish between edentulous 
and dentulous areas, resulting in imprecise interpretation 
due to the atrophic alveolar crest. Therefore, measurements 
are more reliable when evaluating the PSAA location using 
the sinus floor as a reference point. Furthermore, assessing 
the PSAA location in relation to the maxillary sinus floor is 

crucial when preparing the lateral window for a sinus lift, 
as it can help minimize bleeding complications.

The distance from the PSAA to both the sinus floor and 
the alveolar crest was found to be greater in male than in 
female patients. This difference was significant due to the 
larger craniofacial size in males.21

Excessive bleeding from the PSAA during sinus lift 
surgery can disrupt the clinician’s view61 and prolong the 
operation time.66 However, according to the results of this 
meta-analysis, life-threatening hemorrhage resulting from 
injury to the superior alveolar arteries is not a genuine clin-
ical concern in surgical procedures involving the maxilla, 
such as sinus augmentation. Furthermore, preoperative 
CBCT is essential for preventing complications during 
surgery. The limited diameter of the injured arteries and 
reactive vasoconstriction will ultimately minimize blood 
loss. Moreover, experienced clinicians can easily manage 
bleeding in patients with normal blood hemostasis. Con-

A

B

Fig. 6. A. Forest plot depicting the pooled mean distance of the posterior superior alveolar artery (PSAA) from the sinus floor, with asso-
ciated 95% confidence intervals (CIs), based on the meta-analyzed studies. B. Forest plot of the mean difference (mean distance in males - 
mean distance in females) of the distance of the PSAA from the sinus floor, with corresponding 95% CIs, from the examined studies.

Statistics for each study

Statistics for each study
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versely, severe bleeding may compromise visibility for less 
experienced surgeons.6 Given the variability in the anatom-
ical characteristics of the PSAA, relying solely on mean 
values is insufficient for making clinical decisions. That 
said, these mean measurements can provide clinicians with 
a better understanding of the PSAA. Variations in the study 
populations, CBCT machines, operators, and conditions of 
edentulism make it challenging to draw a definitive conclu-
sion. The strength of the present study lies in its thorough 
investigation of PSAA characteristics and assessment of 
these characteristics based on sex. To reach a precise con-
clusion, it would be even better to analyze the anatomical 
characteristics based on the location of each tooth. Some 
studies14,23 have examined PSAA characteristics based on 
tooth location, and further research is needed in this area. 
Future studies should also clearly state the populations in-
vestigated and the methods of measurement used, in accor-
dance with quality assessment practices. 

In conclusion, the mean distances of the PSAA from the 
alveolar crest and sinus floor, coupled with the small diam-
eter of the artery, suggest a low risk of severe hemorrhage 
during the sinus floor lift procedure. Furthermore, preop-
erative CBCT is essential to prevent complications during 
surgery.

Conflicts of Interest: None
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