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Abstract:
Objective: this study aims to investigate the location and anatomy of the PSAA and maxillary �sinus
by CBCT in Islamic Azad University and private clinics in Tehran in 201�.�
Methods: The study was performed on 299 CBCTs and the images were examined for the
�prevalence of arterial observation. In this study, the diameter and distance from the floor and �medial
wall as well as the degree of symmetry and their relationship with age, gender and �position of the
tooth were investigated. SPSS software, t-test and ANOVA were used for �statistical analysis of data.�
Results: PSAA was observed in ��.2% of subjects. In examining the dental status of �individuals and
observing PSAA, the artery was observed more in people with teeth in the �posterior maxillary. There
was symmetry in 99 patients, of which 39.�% were seen in molar �teeth, 20.2% in premolars and
2�.3% in both molars and premolar teeth. There was no �significant relationship between arterial
symmetry and age and dental status, but the degree of �symmetry was measured in men 1.9 times that
of women. The highest frequency in terms of �PSAA position was related to placement within the
bone (53.5%). The results of the present �study showed that symmetry had a significant relationship
with gender and also there was a �significant relationship between the prevalence of arteries with
dental status and the distance of �arteries with dental type.�
Conclusion: According to the results of the present study, more care should be taken during �surgery
in the area of the molar teeth due to the shorter distance from the sinus floor.�
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Introduction
Bleeding of the posterior superior alveolar
artery is one of the problems that complicates
the �surgeon's ability during implant surgery,
which makes implant placement difficult.
Preventing �hemorrhagic problems from this
artery during surgery, while agglomerating the
conversion �sinus, is very important to increase
the vertical height of the bone and the success
of implants ��(1-3). Therefore, understanding
the anatomy and vascular condition of the area
helps the �surgeon to prevent area bone
necrosis and further improve the area due to
better vascularization �of blood vessels (�-�).
The blood supply to both lateral walls of the
sinus is from the posterior �superior alveolar
and infraorbital arteries, which are branches of
the maxillary artery. It is �clinically important
to know the location of the posterior superior
artery to prevent rupture �during surgery (�-9).
Surgeries performed on the lateral wall of the
buccal sinus include open �sinus lift, caldwell-
Luc operation, Lefort 1, and osteotomy.
Osteosynthesis for the treatment of �maxillary
fractures may also involve these arterial
branches and cause hemorrhage. Although
�bleeding from this vessel is not a life-
threatening problem, it can reduce vision
during surgery �and increase pain,
inflammation, and infection after surgery (10–
13).�
The existence of this artery was first
mentioned by Strong in 193�. Then in 1980,
Boyne �James discussed sinus surgery and its
problems, and then Tatum reviewed sinus lift
surgery ��(1�,15). Imaging such as CBCT, CT,
MRI, Panoramic, Waters, and Caldwell can be
used to �examine the sinuses (1�,1�).
Nowadays, plain films are not used as the
primary imaging �method because they show
only an overview of the anatomy and
pathology of the sinuses and �provide a 2D
image from the 3D areas. MRI and CT have
the ability to show anatomical details, �but the
effective dose with a standard MDCT protocol
is up to 1.5 to 12.5 times higher than a �CBCT

with a medium field (1�–19). Radiography is
currently the only alternative method for
�examining this artery, and CBCT is used as a
routine method for preoperative evaluation of
�common alveolar and maxillary sinus surgery
in patients receiving posterior maxillary
�implants (15, 1�-19). Therefore, the current
study aimed at evaluating the location and
anatomy �of the posterior superior alveolar
artery and maxillary sinus by CBCT.�
Materials and methods:
The cross-sectional study was conducted on
300 CBCTs taken from patients in radiology
and �private clinics in Tehran. All of these
patients were referred by clinicians for CBCT
�radiography in order to implant treatment and
surgery. Patient information including age and
�gender were taken from the patient file. The
patient's dental status was divided into teeth in
the �posterior maxillary or toothless according
to radiography. Inclusion criteria included
CBCT �scans showing the maxilla completely,
high-quality, artifact-free images, no history
of any �previous surgery, and no sclerotic walls
of the maxillary sinus (1,2,�,9). Each scan was
taken �by Villa and Newtom with the largest
available field and the shortest exposure time
of 85 kvp �and �-5 mA in the Frankfurt-plan
according to the reference points. Patient
information was �stored in dicom format and
axial, coronal and sagittal images were
reformatted with Simplant �software. CBCT
cross-sectional images were taken with a slice
thickness of 1 mm and an �interval of 0.1 mm.
The arterial path in the area was divided into 8
parts including the first �premolar region (right
and left), the second premolar region (right
and left), the first molar �region (right and left)
and the second molar region (right and left). If
the artery was observed in �cross-sectional
images, its diameter was measured and its
placement was divided into 3 �categories:
interosseous, transmembrane, and the outer
cortex of lateral wall. Two horizontal �parallel
lines were drawn from the most coronal part
of the buccal crest and the floor of the �sinus to [
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represent the alveolar crest of the maxillary
sinus floor, and the distance of the PSA �artery
to these points was measured.�
Statistical analysis
Data were analyzed by SPSS software and t-
test and ANOVA (1-3,12,13). The frequency
of �arterial location and its size were
determined in the samples and its true amount
was estimated �with 95% confidence in the
population as well as the role of age, gender
and dental status with �each of these indicators
was evaluated by chi-square test.�
Results
�1-� Demographic characteristics
In this section, we examine the demographic
characteristics of patients, including gender,
�age, dental status and symmetry of the
samples.�
Examination of the studied samples by gender
Out of the 299 CT scans examined, 1�9
(5�.5%) were men and 130 (�3.5%) were
women.�
Examine the samples by age
The mean age of patients participating in the
study was �3.3 ± 15.08, ranging from a
�minimum of 1� years to a maximum of 80
years.�
Examination of the samples by dental
condition
Out of 299 CBCT examined, 2�� cases
(92.3%) were related to patients with teeth and
only ��23 cases (�.�%) were related to patients
without teeth.�
�2-� Prevalence of PSAA and its

relationship with age, gender and dental status
Prevalence of PSAA in samples
Of the 299 CBCT examined, the PSAA was
observed in 228 cases (��.2%) and not in �1
�samples (23.�%).�
Evaluation of the relationship between the
prevalence of PSAA with age and gender
The mean age was �3.33 ± 15.0� and �3.2 ±
15.3 years in subjects with and without PSAA,
�respectively. Out of the 228 samples in which
the PSAA was observed, 129 (5�.�%) were
male �and 99 (�3.�%) were female. Of the �1
patients with no PSAA, �0 (5�.3%) were male
and 31 ��(�3.�%) were female. The result of
Mann-Whitney test showed that there was no
statistically �significant difference in terms of
age between the two groups (P-value = 0.99).
Therefore, the �hypothesis of a relationship
between age and gender with observation of
the PSAA was �rejected.�
Relationship between the prevalence of PSAA
and dental status
Of the 228 samples in which the PSAA was
observed, 221 (9�.9%) had teeth and � (3.1%)
�had no teeth. Of the �1 patients with no PSAA,
55 (��.5%) had teeth and 1� (22.5%) had no
�teeth. The results of chi-square test showed a
statistically significant difference in terms of
�dental status between the two groups (P-value
<0.001). Therefore, the hypothesis of a
�relationship between dental status and
observation of the PSAA was confirmed.�
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Figure 1. Association of the prevalence of posterior superior alveolar artery with age

�3-� Examination of the studied samples by
symmetry
Of the 228 samples in which the PSAA was
observed, tooth symmetry was present in 99
�patients (�3.�%) and there was no in 129
patients (5�.�%). Of the 99 samples in which
�symmetry was observed, 39 samples (39.�%)
were found in molar teeth, 20 samples (20.2%)
�were seen in premolars, and 2� samples
(2�.3%) were symmetric in both molar and
premolar �teeth. In 13 samples (13.1%) the
symmetry of the tooth type was not seen.�
Evaluation of the relationship between PSAA
symmetry with age and dental status
The mean age was �1.�2 ± 1�.�9 and ��.�� ±
13.50 years in the subjects with symmetry and
�in the subjects without symmetry, respectively.
Of the 99 samples in which the PSAA was
�symmetrical, 9� (9�.9%) had teeth and 5
(5.1%) had no teeth. Of the 129 patients in
whom the �PSAA was not symmetrical, 12�
(98.�%) had teeth and 2 (1.�%) had no teeth.
The results of �Mann-Whitney test and Chi-
square test showed that there was no
statistically significant �difference in terms of
age and dental status between the two groups.�
Relationship between PSAA symmetry with
gender
Out of the 99 samples in which the PSAA was
symmetrical, �5 (�5.�%) were male and 3�
��(3�.3%) were female. Of the 129 patients in
whom the PSAA was not symmetrical, ��
(�9.�%) �were male and �5 (50.�%) were
female. The result of chi-square test showed a
statistically �significant difference in terms of
gender between the two groups (P-value =
0.01). The �symmetry of the PSAA was about
1.9 times greater in men than in women.�
��-� Evaluation of the horizontal diameter
factor of the PSAA and its relationship with
age, �gender, dental status and position
The mean horizontal diameter of the PSAA in
the samples was 0.21 ± 0.� mm, which varied
�from a minimum of 0.19 to a maximum of 1.8

mm.�
Relationship between horizontal diameter of
PSAA with tooth position, tooth type, age,
�gender and dental status
The mean horizontal diameter of the PSAA in
the right teeth was 0.�9 ± 0.20 mm, which
�varied from a minimum of 0.19 to a maximum
of 1.23 mm. This factor was 0.�0 ± 0.21 mm
in �the left teeth. The mean horizontal diameter
of the PSAA was 0.�9 ± 0.19 mm in premolar
�teeth. This amount was 0.�0 ± 0.22 mm in
molar teeth. The mean horizontal diameter of
the �PSAA was 0.�0 ± 0.20 mm in men and
0.�9 ± 0.21 mm in women. The mean
horizontal �diameter of the PSAA was 0.�0 ±
0.20 mm in subjects with teeth and 0.�3 ±
0.28 mm in �edentulous subjects. The result of
Mann-Whitney test showed that there was no
statistically �significant difference in terms of
horizontal diameter of the artery between the
two sides and �the type of tooth, age, gender
and dental status. Therefore, the hypothesis of
a relationship �between the horizontal diameter
of the PSAA with the position and the type of
tooth, age, �gender and dental status was
rejected.�
�5-� Vertical diameter of the PSAA and its
relationship with age, gender, dental position
�The mean vertical diameter of the PSAA was
0.89 ± 0.20 mm in the samples, which varied
�from a minimum of 0.21 to a maximum of
1.88 mm. The vertical diameter of the PSAA
is �presented in the below table and diagram.�
Relationship between vertical diameter of
PSAA with tooth position and type, age,
gender �and dental status
The mean vertical diameter of the PSAA was
0.89 ± 0.21 mm and 0.89 ± 0.19 mm in the
�right and left teeth, respectively. The mean
vertical diameter of the PSAA was 0.89 ± 0.21
and ��0.89 ± 0.20 mm in premolars and molar
teeth, respectively. The mean vertical diameter
of the �PSAA was 0.89 ± 0.18 and 0.89 ± 0.23
mm in men and women, respectively. The
mean vertical �diameter of the PSAA was 0.8� [
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± 0.2� mm in subjects with teeth and this
factor was 0.89 ± 0.20 �mm in those without
teeth. The result of Mann-Whitney test
showed that there was no �statistically
significant difference in terms of vertical
diameter of the artery between the two �sides
and the type of tooth, age, gender and dental
status. Therefore, the hypothesis of a
�relationship between the vertical diameter of
the PSAA with the position and the type of
tooth, �age, gender and dental status was
rejected.�
��-� Distance of PSAA from crest and its
relationship with age, gender, and dental
status
The mean distance of the PSAA from the crest
in the samples was 20.88 ± 3.�9 mm, which
�varied from a minimum of 9.21 to a maximum
of 31.51 mm. The distance of the PSAA from
�the apex of the crest is shown in the below
table and diagram.�
Relationship between the distance of the
PSAA from the apex of the crest with the
position �and type of tooth, age, gender and
dental status
The mean distance of the PSAA from the crest
was 20.83 ± 3.91 mm in the right teeth and it
�was 20.93 ± 3.�� mm in the left teeth. The
mean distance of the PSAA from the apex of
the �crest in premolar teeth was 22.08 ± 3.��
mm and this amount was 20.0� ± 3.�� mm in
molars. �The mean distance of the PSAA from
the crest was 21.12 ± 3.�� mm in men and
20.58 ± 3.92 �mm in women. The mean
distance of the PSAA from the apex of the
crest was 20.9 ± 3.8 mm in �subjects with teeth
and 19.1� ± 3.22 mm in edentulous subjects.
The result of Mann-Whitney �test showed that
there was no statistically significant difference
in terms of artery position �between the two
sides and type of tooth, age, gender, and
dental status. Therefore, the �hypothesis of a
relationship between the distance of the PSAA
with the position and the type of �tooth, age,
gender, and dental status was rejected.�
��-� Distance of PSAA from sinus floor

and its relationship with age, gender, and
dental �status
The mean distance of the PSAA from the
sinus floor in the samples was 9.12 ± 3.21 mm,
�which varied from a minimum of 1.13 to a
maximum of 19.1 mm. The distance of the
PSAA �from the floor of the sinus are
examined in the below table and diagram.�
Relationship between PSAA distance from
sinus floor with age, gender and dental status
The mean distance of the PSAA from the
sinus floor in the right teeth was 9.10 ± 3.22
mm �and this value was 9.1� ± 3.21 mm in the
left teeth. The mean distance of the PSAA
from the �sinus floor in men and women was
9.22 ± 3.29 and 8.98 ± 3.10 mm, respectively.
The mean �distance of the upper posterior
alveolar artery from the sinus floor in teeth
with and without �teeth was 3.18 ± 9.09 and
�.35 ± 10.�5 mm, respectively. The mean
distance of the PSAA from �the sinus floor in
subjects with teeth and edentulous was 9.09 ±
3.18 and 10.�5 ± �.35 mm, �respectively. The
result of Mann-Whitney test showed that there
was no statistically significant �difference in
the position of the artery between the two
sides, age, gender, and dental status. �Therefore,
the hypothesis of a relationship between the
distance of the PSAA from the sinus �floor
with the position of the tooth, age, gender, and
dental status was rejected. The result of �Mann-
Whitney test showed a statistically significant
difference in the position of arteries �between
molars and premolar teeth (P-value <0.001).
This means that the distance of the PSAA
�from the sinus floor in premolar teeth was
significantly greater than the molars.�
�8-� Distance of the PSAA from the medial
wall of the sinus and its relationship with age,
�gender, and dental status
The mean distance of the PSAA from the
medial wall of the sinus in the samples was
11.19 ��± 5.� mm, which varied from a
minimum of 1.12 to a maximum of 20.�2 mm.
In the following �table and diagram, we
examine the distance of the PSAA from the [
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medial wall of the sinus in �the samples.�
Relationship between distance of PSAA from
medial sinus wall with age, gender, and �dental
status
The mean distance between PSAA and medial
wall of the sinus in the right teeth and in the
�left teeth was 11.0� ± 5.�� and 11.3 ± 5.�3
mm, respectively. The mean distance of
PSAA from �medial sinus wall in men and
women was 11.18 ± 5.�� and 11.19 ± 5.�0
mm, respectively. The �mean distance of the
PSAA from the medial wall of the sinus in
subjects with teeth and without �teeth was
11.1� ± 5.�2 and 12.30 ± 3.�� mm,
respectively. The result of Mann-Whitney test

�showed that there was no statistically
significant difference in the position of the
artery �between the two sides, age, gender and
dental status. Therefore, the hypothesis of a
relationship �between the distance of the PSAA
from the medial wall with age, gender and
dental status was �rejected. The result of Mann-
Whitney test showed a statistically significant
difference in the �position of arteries between
molars and premolar teeth (P-value <0.001).
This means that the �distance between PSAA
and medial sinus wall in the molar teeth was
significantly greater than �this factor in
premolar teeth.�

Figure 2. Distance distribution of the posterior superior artery from medial wall of the sinus

�9-� The position of PSAA and its
relationship with age, gender, dental status
and position�
Among the �08 samples studied, the position
of PSAA was completely internal in 325
�samples (53.5%), partially in bone for 221
samples (3�.3%) and completely in the soft
tissue �for �2 samples (10.2%). The position of
PSAA is shown in the below table and
diagram.�
Investigation of the relationship between the
position of the PSAA with the position and
�type of tooth, age, gender, and dental status

The result of Chi-square test showed that there
was no statistically significant difference in
�terms of artery position between the two sides,
age, gender, and dental status (P-value = 0.09).
�Therefore, the hypothesis of a relationship
between the position of the PSAA with the
position �of the tooth, age, gender, and dental
position was rejected. The result of Chi-square
test showed �a statistically significant
difference in the position of the artery between
the molar and the �premolar (P-value <0.001).
In premolars, most teeth were completely in
the bone, and in molar �teeth, most teeth were
bony, semi-bony, or completely in soft tissue.�
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Figure 3 - Relationship between the location of the artery and dental status

Figure � - Relationship between the location of the posterior superior artery and dental status

Discussion
Localization of the PSAA artery by CBCT is
important in sinus lift and posterior maxillary
�implant surgery which should be considered
before this surgery. This artery creates
�complications during sinus lift surgery of the
maxillary lateral wall, and its bleeding reduces
�the surgeon's vision and interferes with the
repair of the area and bone graft (11-13). In

this �study, we examined a total of 299 scans
(598 sinuses), of which 338 (5�.5%) were for
men and ��2�0 (�3.5%) were for women. The
mean age of the subjects was �3.3 ± 15.08 and
ranged �between 1�-80 years old. In a study by
Kurt (1) on 1�� patients, the prevalence of
arterial �observation was reported to be �8%.
The highest and lowest prevalence were
observed in the �second premolar (�5.2%) and
in the first premolar (13%), respectively. [
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Shahidi (30) studied ��198 patients and did not
see arteries in only �%. In the study by
pandharbale (10), investigation �of 50 CT scans
showed arteries in 3� cases. Tehranchi (9)
observed this artery in 8�% of cases. �In 12.5%
of males and 13.5% of females no arteries
were observed. Arterial observation was
�higher in complete edentulous individuals
(25.�%) while in partial edentulous
individuals it �was �.1%. Haghanifar (13)
reported the prevalence of artery in 80.�3% of
cases on the right and �in 81.25% of cases on
the left, with the lowest and highest
prevalence in the first premolar and �in molars
1 and 2, respectively.�
In our study, the PSAA was observed in 228
samples (��.2%) and not in �1 samples
��(23.�%). The result of Mann-Whitney test
showed that there was no statistically
significant �difference between age and arterial
prevalence (P-value = 0.98). The result of
Chi-square test �showed that there was no
statistically significant difference between the
gender and the �prevalence of arterial
observation (P-value = 0.5�). Contrary to
Tehranchi (9) research in our �study, the
prevalence in subjects with teeth was 9�.9%,
which may be related to the small �number of
edentulous samples in our study. Consistent
with the results of the present study, �other
studies also reported similar result, which
indicates a high probability of arterial tracing
�in CBCT images. In the study of chitsaz (�),
the artery diameter in 30.2% of subjects was
less �than 1 mm, in 59.1% was between 1–2
mm, in 10.5% was more than 2 mm, and the
range of �artery diameter was between 0.�–2
mm. In a study by haghanifar (13), the mean
diameter of the �artery was 0.31 ± 0.19 mm and
ranged from 0.� to 2.2 mm, which in �9.81%
was <1 mm, in ��0.�% was greater than 2 mm,
and at 29.�9% was between 1–2mm. The
diameter increased from �both the first
premolar to the third molar (P <0.001). Artery
diameter was larger in men (20.1 ± ��0.32) than
in women (28.0 ± 0.25, P <0.001). �

In the Pandharbale study (10), the mean
diameter was 3�.0 ± 0.38 and the comparison
�between left and right was not statistically
significant (P <0.001). Tehranchi (9) stated
that the �mean diameters in men and women
were 83.1 ± 0.25 and 2.1 ± 0.3�, respectively,
but the t-test �showed no significant
relationship between diameter and gender at P
<0.05. In their study, ����.8% of subjects had
arterial diameters between 1-2 mm and in
20.�% of samples the �diameter was less than 1
mm. The mean horizontal diameter of the
PSAA in the present study �was 0.�0 ± 0.21
mm, of which ��.8 was between 0.5–1 mm,
18.9 less than 0.5 mm, and �.3 �greater than 1
mm. The mean vertical diameter of the PSAA
in the samples was 0.89 ± 0.20 �mm, of which
��.1 was between 0.5–1.0 mm, 21.2 was
between 1–2 mm, and 1.� was less than ��0.5
mm. The mean horizontal diameter of the
PSAA in the right teeth was 0.�9 ± 0.20 mm
and �this factor was 0.�0 ± 0.21 mm in the left
teeth. Statistical analysis of Mann-Whitney
test �revealed the there was no relationship
between the horizontal diameter of the PSAA
and the �position of the tooth (P-value = 0.85),
which was similar to the Pandharbale (10)
results (P ��<0.008). The mean horizontal
diameter of the PSAA in premolars was 0.�9 ±
0.19 mm and this �factor was 0.�0 ± 0.22 mm,
in molar teeth, which was consistent with the
Haghanifar (13) �study. The mean horizontal
diameter of the PSAA in men and women was
0.� ± 0.2 mm and ��0.�9 ± 0.21 mm,
respectively. The result of Mann-Whitney test
showed that there was no �statistically
significant difference in terms of horizontal
diameter of arteries between men and �women
(P-value = 0.20). This result was in contrast to
the Tehranchi (9) result which found a
�significant relationship between diameter and
gender. The mean vertical diameter of the
PSAA �in the right and left teeth was 0.89 ±
0.21 mm and 0.89 ± 0.19 mm, respectively.
The mean �vertical diameter of the PSAA in
premolars and molars teeth was 0.89 ± 0.21 [
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mm and 0.89 ± ��0.20 mm, respectively. The
mean vertical diameter of PSAA in men and
women was 0.89 ± ��0.18 mm and 0.89 ± 0.23
mm, respectively, which in contrast to the
Tehranchi (9) study showed �no relationship
between gender and artery diameter.�
In Haghanifar study (13), the distance between
the arteries and the sinus floor in men and
�women was ��.8 ± �.�� and ��.� ± 3.�2,
respectively, which was a significant increase
in men ��(P <0.001). The distance of the artery
from the sinus floor in this study was not
related to age. �In the Pandharbale study (10),
this distance was at its lowest in the area of
the second molar �tooth (9.�9 mm). In Kurt
study (1), the shortest distance was in the area
of the second molar �with an average of 10.9
mm on the right and 12.9 mm on the left. The
mean distance of the �PSAA from the apex of
the crest in the samples was 20.88 ± 3.�9 mm.
In the present study, the �mean distance of the
PSAA from the sinus floor was 9.12 ± 3.21
mm, which varied from a �minimum of 1.13 to
a maximum of 19.1 mm. The mean distance
between artery and the sinus �floor in the right
and left teeth was 9.1 ± 3.22 mm and 9.1� ±
3.21 mm, respectively. The mean �distance of
the PSAA from the sinus floor in premolars
and molars teeth was 10.�3 ± 3.3� mm �and
�.9� ± 2.�8 mm, respectively (P-value <0.001).
This finding was contrary to Haghanifar's ��(13)
conclusion, which may be related to
differences in the number of samples. The
mean �distance of PSAA from the sinus floor
in men and women was 9.22 ± 3.29 mm and
8.98 ± 3.1 �mm, respectively (P = 0.55). In line
with the present study, others reported similar
results.�
In the study of the distance between the artery
and the alveolar crest in the Pandharbale (10)
�study, no significant difference was observed
between the left and right and the first and
second �molars, which were similar to our
research. In Kurt (1) study, this distance was
the lowest (19.5 �mm) on both sides in the area
of the second molar, and the highest (28.� mm)

in the first �premolar, which was a significant
difference in the type of tooth. These results
may be �inconsistent with the results of the
present study due to differences in the method
of calculation �and the lines drawn in the scan.
In the study of Chitsaz (�) this distance was
1�.1� ± 1.�3 with a �range of 1�.3–22.3. In the
present study, the mean distance of the PSAA
from the crest was ��20.88 ± 3.9� mm (9.21 ±
31.51 mm). This discrepancy is probably
related to the difference in �the number of
samples and the CT scan. In the Haghanifar
study (13), the mean distance to the �crest was
31.81 ± 1�.03, which was reported to be 2�.81
± �.12 and 1�.�1 ± 3.88 for men and �women,
respectively. The smallest distance was
observed in the first and second molars. This
�increase in distance in the premolar and molar
area was significant in men. In this case, no
�correlation was found with age, which was
similar to our study. In the present study, the
mean �distance of the PSAA from the crest was
21.12 ± 3.�� mm and 20.58 ± 3.92 mm in men
and �women, respectively. Mann-Whitney test
showed no statistically significant difference
in �arterial position between men and women
(P-value = 0.5�). This was contrary to the
Haghanifar ��(13) results. The mean distance of
the PSAA from the apex of the crest in the
premolars and �molars was 22.08 ± 3.�8 mm
and 20.0� ± 3.�� mm, respectively. The result
of Mann-Whitney �test showed that there was
no statistically significant difference in terms
of artery placement �between molars and
premolars (P-value = 0.32). But as Haghanifar
(13) stated, the lowest was �seen in the area of
the molar teeth.�
The distance of the artery from the medial
wall of the sinus in the study of Chitsaz (�)
was �in the range between 9.2- 10.3. In the
Haghanifar study (13), this distance from the
first �premolar to the second molar was
increasing (P <0.001), but there was no
significant �relationship between this distance
with gender and position. This reduction in
distance from the �medial wall based on age [
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showed a significant decreasing trend in the
first premolars and the �first and second molar
teeth. In shahidi study (30), the minimum and
maximum distances from �the medial were
10.�0 mm and 3�.5 mm on the right and 13.20
mm and 3�.�0 mm on the left. �In the present
study, the mean distance of the PSAA from
the medial sinus wall was 11.19 ± ��5.�0 mm.
The mean distance of the PSAA from the
sinus floor in premolars and molar teeth �was
10.�3 ± 3.3� mm and �.9� ± 2.�8 mm (1.13-
18.1� mm), respectively. According to Mann-
�Whitney test, the distance of the PSAA from
the sinus floor in premolars was significantly
�greater than that of molar teeth (P <0.001).
The range of variations of this parameter is
�consistent with the Pandharbale study (10).�
The position of the artery in a study by
Tehranchi (9) was ��% partially in bone, ��%
�completely internal and �% in soft tissue. The
result of Mann-Whitney test showed a
�significant relationship between this position
and gender. �8.9% were completely internal in
�men and �8% were partially in bone for
women (P <0.05). In Shahidi study (30),
�5.�% was �related to bone and 13.5% to soft
tissue. In the study of Chitsaz (�), �3.2% were
completely �internal, 21.�% were partially in
bone, and �.9% were in the soft-tissue. In
Haghanifar study ��(13), the placement in the
molar region was more semi-bony and in soft
tissue, but in the �premolar region was more
intraosseous. In our study, the arteries were
located (53.5%) �completely inside the bone,
(3�.3%) half-bone, and (10.2%) completely in
the soft tissue. In �premolars, most teeth were
completely in bone, and in molar teeth, most
teeth were semi-bony �or in soft tissue (P-value
<0.001). These findings are similar to the
results of other studies. The �result of chi-
square test showed that there was no statistical
difference in the position of the �artery between
the two groups of men and women (P-value =
0.11) , which was inconsistent �with the result
of Tehranchi (9) and the reason can be
attributed to the difference in the scans

�examined and the diagnosis of the location of
the artery.�
One of the strengths of our research has been
the comprehensive study of arterial symmetry,
�which has not been done in any study so far.
Only one study reported that arterial
placement �was unilateral in �8 cases and
bilateral in �� cases, with a rate of �5% for the
right and 58.2% �for the left. In our study, out
of 228 samples in which the PSAA was
observed, tooth symmetry �was present in 99
patients (�3.�%) and absent in 129 patients
(5�.�%). Among the subjects in �which
symmetry was observed, 39.�% were
observed in molar teeth, 20.2% in premolars
and ��2�.3% in both molars and premolar teeth.
There was no relationship between symmetry
and age �and dental status, but in terms of
gender, arterial symmetry was about 1.9 times
higher in men �than women (P-value = 0.01).
According to these results, it is recommended
to include this �symmetry in the patient's file to
give the surgeon more open vision in cases of
surgery and to �reduce the complications of
arterial bleeding.�

Conclusion
The findings of this study showed that the
highest frequency in terms of the location of
the �PSAA was related to its location inside the
bone (53.5%). Symmetry was significantly
related �to gender, as well as prevalence of
arteries with dental status, and arteries
distance with dental �type, however none of the
other variables had statistically significant
relationship.�

References
�1.� Kurt M, Kursun E, Nurkanlar Y, Oztas
B. Posterior superior alveolar artery
evaluation �in a Turkish Subpopulation using
CBCT. Clinical dentistry and research.
201�;38(2):12-9.�
�2.� Guncu GN, Yildirim YD, Wang HL,
Tozum TF. Location of posterior superior
alveolar �artery and evaluation of maxillary [

 D
O

R
: 2

0.
10

01
.1

.2
32

22
91

3.
20

21
.1

0.
3.

14
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 in

tjm
i.c

om
 o

n 
20

23
-0

5-
22

 ]
 

                            10 / 12

https://dorl.net/dor/20.1001.1.23222913.2021.10.3.14.2
http://intjmi.com/article-1-665-fa.html


Int JMed Invest 2021; Volume 10; Number 3; ��-�� http://intjmi.com

sinus anatomy with computerized tomography:
a clinical �study. Clin Oral Implants Res.
2011;22(10):11��-�.�
�3.� Ilguy D, Ilguy M, Dolekoglu S,
Fisekcioglu E. Evaluation of the posterior
superior �alveolar artery and the maxillary
sinus with CBCT. Braz Oral Res.
2013;2�(5):�31-�.�
��.� Kqiku L, Biblekaj R, Weiglein AH,
Kqiku X, Stadtler P. Arterial blood
architecture of �the maxillary sinus in dentate
specimens. Croat Med J. 2013;5�(2):180-�.�
�5.� Traxler H, Windisch A, Geyerhofer U,
Surd R, Solar P, Firbas W. Arterial blood
supply �of the maxillary sinus. Clin Anat.
1999;12(�):�1�-21.�
��. Chitsaz M, Shirmohamadi A, Faramarzi
M, Esmaeili F, Chitzasi S. Evaluation of the
�position of the posterior superior alveolar
artery in relation to the maxillary sinus using
the �Cone-Beam computed tomography scans.
J Clin Exp Dent. 201�;9(3):e39�-9.�
��. Chan HL, Wang HL. Sinus pathology and
anatomy in relation to complications in lat-
eral �window sinus augmentation. Implant
Dent 2011;20:�0�–12.�
�8. Kang SJ, Shin SI, Herr Y, Kwon YH,
Kim GT, Chung JH. Anatomical structures in
the �maxillary sinus related to lateral sinus
eleva- tion: a cone beam computed
tomographic �analysis. Clin Oral Implants Res
2013;2�:�5–81.�
�9. Tehranchi M, Taleghani F, Shahab S,
Nouri A. Prevalence and location of the
posterior �superior alveolar artery using cone-
beam computed tomography . Imaging
Science in Dentistry ��201�; ��: 39-��.�
�10.� Pandharbale AA, Gadgil RM,
Bhoosreddy AR, Kunte VR, Ahire BS, Shinde
MR, et al. �Evaluation of the Posterior Superior
Alveolar Artery Using Cone Beam Computed
�Tomography. Pol J Radiol. 201�;81:�0�-10.�
�11.� Rahpeyma A, Khajehahmadi S.
Alveolar Antral Artery: Review of Surgical
Techniques �Involving this Anatomic Structure.
201�;2�(�5):�3-8.�

�12.� Danesh-Sani SA, Movahed A, ElChaar
ES, Chong Chan K, Amintavakoli N.
�Radiographic Evaluation of Maxillary Sinus
Lateral Wall and Posterior Superior Alveolar
�Artery Anatomy: A Cone-Beam Computed
Tomographic Study. Clin Implant Dent Relat
Res. ��201�;19(1):151-�0.�
�13.� Haghanifar S, Moudi E, Gholinia H,
Mohammadian P. Evaluation of the location
of the �posterior superior alveolar artery in the
maxillary sinus by Cone beam computed
tomography. �International Journal of
Advanced Biotechnology and Research.
201�;�(3):11�3-81.�
�1�.� Rosano G, Taschieri S, Gaudy JF,
Weinstein T, Del Fabbro M. Maxillary sinus
vascular �anatomy and its relation to sinus lift
surgery. Clin Oral Implants Res.
2011;22(�):�11-5.�
�15.� Taschieri S, Rosano G. Management
of the alveolar antral artery during sinus floor
�augmentation procedures. J Oral Maxillofac
Surg. 2010;�8(1):230.�
�1�. Sato I. Observing the bony canal
structure of the human maxillary sinus in
Japanese �cada-vers using cone beam CT.
Okajimas Folia Anat Jpn 2010;3:123–8.�
�1�. Ludlow JB, Ivanovic M. Comparative
dosimetry of dental CBCT devices and ��-
slice CT �for oral and maxillofacial ra¬diology.
Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 2008; ��10�: 10�-1�.�
�18.� Neugebauer J, Ritter L, Mischkowski
RA, Dreiseidler T, Scherer P, Ketterle M, et al.
�Evaluation of maxillary sinus anatomy by
cone-beam CT prior to sinus floor elevation.
Int J �Oral Maxillofac Implants.
2010;25(2):258-�5.�
�19.� Price JB, Thaw KL, Tyndall DA,
Ludlow JB, Padilla RJ. Incidental findings
from cone �beam computed tomography of the
maxillofacial region: a descriptive
retrospective study. Clin �Oral Implants Res.
2012;23(11):12�1-8.�
�20. � Merrett SJ, Drage NA, Durning P.
Cone beam computed tomography: a useful [

 D
O

R
: 2

0.
10

01
.1

.2
32

22
91

3.
20

21
.1

0.
3.

14
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 in

tjm
i.c

om
 o

n 
20

23
-0

5-
22

 ]
 

                            11 / 12

https://dorl.net/dor/20.1001.1.23222913.2021.10.3.14.2
http://intjmi.com/article-1-665-fa.html


Int JMed Invest 2021; Volume 10; Number 3; ��-�� http://intjmi.com

tool in �orthodontic diagnosis and treatment
planning. J Orthod. 2009;3�(3):202-10��.�
�21. � Hofmann E, Medelnik J, Fink M, Lell
M, Hirschfelder U. Three-dimensional volume
�tomographic study of the imaging accuracy of
impacted teeth: MSCT and CBCT
comparison--�an in vitro study. Eur J Orthod.
2013;35(3):28�-9�.�
�22. � Litsas G, Acar A. A review of early
displaced maxillary canines: etiology,
diagnosis and �interceptive treatment. Open
Dent J. 2011;5:39-��.�
�23. � Emadi N, Safi Y, Akbarzadeh
Bagheban A, Asgary S. Comparison of CT-
Number and �Gray Scale Value of Different
Dental Materials and Hard Tissues in CT and
CBCT. Iran Endod �J. 201�;9(�):283-�.�
�2�. .� Burchardt H. The biology of bone graft
repair. Clin Orthop Relat Res. 1983(1��):28�-�
���2.�
�25.� Becktor JP, Isaksson S, Sennerby L.
Survival analysis of endosseous implants in
grafted �and nongrafted edentulous maxillae.
Int J Oral Maxillofac Implants.

200�;19(1):10�-15.�
�2�.� Ilizarov GA. The tension-stress effect
on the genesis and growth of tissues: Part II.
The �influence of the rate and frequency of
distraction. Clin Orthop Relat Res.
1989(239):2�3-85.�
�2�.� Ilizarov GA. The tension-stress effect
on the genesis and growth of tissues. Part I.
The �influence of stability of fixation and soft-
tissue preservation. Clin Orthop Relat Res.
��1989(238):2�9-81.�
�28.� Dahlin C, Linde A, Gottlow J, Nyman
S. Healing of bone defects by guided tissue
�regeneration. Plast Reconstr Surg.
1988;81(5):��2-�.�
�29. � Otake I, Kageyama I, Mataga I.
Clinical anatomy of the maxillary artery.
Okajimas �Folia Anat Jpn. 2011;8�(�):155-��.�
�30. Shahidi S, Zamiri B, Momeni S, Salehi
S,Hamedani S. Evaluation of Anatomic
�Variations in Maxillary Sinus with the Aid of
Cone Beam Computed Tomography (CBCT)
in a �Population in South of Iran. J Dent
(Shiraz). 201� Mar;1�(1):�-15.�

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

91
3.

20
21

.1
0.

3.
14

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 in
tjm

i.c
om

 o
n 

20
23

-0
5-

22
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dorl.net/dor/20.1001.1.23222913.2021.10.3.14.2
http://intjmi.com/article-1-665-fa.html
http://www.tcpdf.org

