J. Univ. Med. Dent. Coll.2025;Vol.16(2): 1036-1040
ISSN (Print) 2221-7827, ISSN (Online) 2310-5542
https://www.jumdc.com

d- '} hups /idoi.ore/10.37723/jumde.v16i2 1128

Assessment of the prevalence and spatial distribution of the posterior superior alveolar artery within the maxillary
sinus wall utilizing CBCT imaging
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ABSTRACT

BACKGROUND & OBJECTIVE: The posterior superior alveolar (PSAA) artery plays a crucial role in supplying blood
to the lateral wall of the maxillary sinus. This artery is of particular significance while performing procedures that involve
the maxillary sinus. Our current study aimed to localize this artery and record its distance from a particular landmark: the
maxillary sinus floor in patients reporting to a dental teaching hospital.

METHODOLOGY: This cross-sectional study was conducted in the Department of Periodontology at Lahore Medical &
Dental College. A total of 85 cone-beam computed tomography (CBCT) images were analyzed to document the presence
and precise location of the posterior superior alveolar artery (PSAA).

RESULTS: This study visualized 170 maxillary sinuses of 55 males and 30 females. The PSAA was visualized in 84.1 %
of the sinuses. Further analysis revealed that in 54.1% of cases (n = 92), the artery was located intraosseously; in 21.2% (n
= 36), it was situated below the sinus membrane; and in 8.8% (n = 15), it was found on the outer surface of the lateral wall
of the maxillary sinus.

CONCLUSION:Our study validates the diverse locations of the PSAA relative to the maxillary sinus's lateral wall, with no
notable differences observed between genders. Additionally, it highlights the effectiveness of CBCT as a reliable method for
pre-surgical evaluation of the maxillary sinus and its associated blood vessels.
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maxillary sinus, particularly the posterior superior alveolar
artery (PSAA) that passes along its lateral wall.

INTRODUCTION

The maxillary sinuses are air-filled cavities that occupy the
maxillary bone. These cavities are subject to encroachment
by various oral pathologies such as tumors, cysts, and
inflammatory lesions. Moreover, these sinuses may be
subject to surgical manipulation in cases of facial fractures,
orthognathic surgeries, and the Caldwell-Luc approach to
remove displaced dental roots [,

Chronic loss of teeth in the posterior maxilla can result in
pneumatization of the maxillary sinus with subsequent loss
of alveolar ridge dimensions. This, in turn, poses a challenge
to implant placement in this region, often necessitating
augmentation procedures and lateral approach sinus lift
2l Performing sinus augmentation requires a thorough
knowledge of the anatomical landmarks surrounding the

Severing the artery during lateral approach sinus lift can lead
to significant intraoperative bleeding, increasing surgical
morbidity and patient discomfort?l. Although damage to
this artery does not lead to life-threatening hemorrhage, it
can lead to obscuring of the surgical site view and, at times,
may require ligation to attain hemostasis!. Moreover,
bleeding due to damage to this artery can cause trouble
in the placement of bone grafts and visualization of the
Schneiderian membrane, leading to membrane perforation
(5]

The maxillary sinus receives a substantial blood supply
from branches of the maxillary artery, including the
posterior superior alveolar artery (PSAA), sphenopalatine
artery, and infraorbital artery [l. As the posterior superior
alveolar artery travels anteriorly along the lateral wall
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of the maxillary sinus, it forms an anastomosis with the
infraorbital artery and gives rise to multiple intraosseous and
extraosseous branches [,

Cone beam computed tomography (CBCT) has gained
popularity in recent years as a significant diagnostic and
planning tool for implant placement. It provides high-
resolution details regarding alveolar bone morphology,
anatomical landmarks, and various pathologies U"l. A number
of studies have been carried out to study the location and
prevalence of PSAA in various populations. However,
limited data is available from the South Asian population.
Our study utilizes CBCT as a tool to locate the PSAA and
trace its course along the lateral wall of the sinus in a selected
Pakistani population.

METHODOLOGY

This study was conducted in the Department of
Periodontology, Lahore Medical and Dental College,
Lahore. After receiving ethical approval (Ref. No. LMDC:
FD/3529/24) on 15th January 2024 from the institutional
review board, data collection was done between February
2024 and August 2024. A sample size of 85 was determined
using the WHO sample size calculator based on a 95%
confidence interval and an expected proportion of
20%. Relevant data was recorded from scans of dentate
patients who had undergone CBCT evaluation for different
dental procedures during the past 5 years (2019 — 2023)
using the convenience non-probability sampling technique.

All these patients had consented to using their data for
research and academic purposes. Planmeca Romexis viewer
was used to view the scanned images. All images were
acquired using scanning parameters of 90 kV, 3 mA, and
an exposure time of 12.092 seconds. The voxel size was
200 pum, and the field of view measured 11 cm x 8 cm. Scans
exhibiting compromised image quality, artifacts, maxillary
pathologies, or evidence of prior surgical manipulation were
excluded from the study. All patients aged 20 to 75 years
who had undergone CBCT evaluation in the Department
of Periodontology were included in this study. Patients
with complete edentulism, congenital anomalies, a history
of maxillary trauma, or previous maxillary surgery were
excluded from the study.

Each CBCT scan was studied on a coronal view to identify
the presence/absence of PSAA After being identified, the
artery was classified based on its location about the lateral
wall of the maxillary sinus that is; intraosseous, sub-
membranous, and external to the cortex (Figure-I). Next, the
distance from the lowest margin of the posterior superior
alveolar artery (PSAA) to the lowest point of the maxillary
sinus floor was measured for each identified artery using the
measuring tool in the Planmeca software (Figure-I). A single
trained examiner conducted each of these measurements and
then counter-checked them with a second trained examiner
to ensure reproducibility and remove biases.

Data was described and categorized according to age,
gender, and sinus locations. Our results were described
as frequencies, percentages, and graphs.Mean+SD was
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calculated for the continuous variables. T-test was used to
check the difference in continuous variables according to
the gender & chi-square test. Fisher's Exact test was used
to check the difference in ordinal & nominal variables
according to the age group. A 95% confidence interval was
used to assess the significance level. The data was entered
and analyzed by using SPSS software version 22.

RESULTS

a) b)

Our study comprised a total of 85 patients, aged between 25
to 75 years as shown in Figure-I.

Figure-I: Location of PSAA (a) intraosseous (b) sub
membranous (c) External to the cortex, and measuring the

distance from the lowest point of the sinus floor to the lower
border of PSAA

Figure-II: Age-wise distribution of our study population.
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Distribution of the posterior superior alveolar artery in the maxillary sinus

The gender-wise presentation comprised 55 male and 30
female patients. Bilateral PSAA was seen in 67 patients
(78.8 %); 42 were male and 25 female. Unilateral PSAA was
visualized in 11 patients (12.9 %), eight males and 3 females.
In 7 patients (8.2 %), five males and 2 females, PSAA was
not detected at all. The difference in the prevalence of PSAA
was not statistically significant among males and females
(p-value = 0.814) (Table- I).

This artery was identified in 145 sinuses, whereas 25 sinuses
(total n = 170) did not show any course of the artery on
CBCT. (Table-I) Of the arteries identified, 55.3% (n=94)
were present in intraosseous locations, 21.2 %(n=36) were
Table-I1: Distribution of PSAA based on gender.

Table-I: Distribution of PSAA according to gender and
side.

Gender Bilateral | Unilateral | None Total P-value
n(%) n(%) n(%) n(%)
Male 42(49.4) 8(9.4) 5(5.9) 55(64.7)
0.814
Female 25(29.4) 3(3.5) 2(2.4) 30(35.3)
Total 67(78.8) 11(12.9) 7(8.2) 85(100)

*P-value calculated using Fisher’s Exact Test.

submembranous, and 8.8%(n=8) of arteries were present
external to the cortex. The intra-osseous type was the most
prevalent in both males and females (Table-1I).

Gender Locations Total P-value
Intra osseous Sub membranous External to cortex None
n(%) n(%) n(%) n(%)
Male 60(35.3) 23(13.5) 9(5.3) 18(10.6) 110
Female 34(20.0) 13(7.6) 6(3.5) 7(4.1) 60 0.857
Total 94(55.3) 36(21.2) 15(8.8) 25(14.7) 170

*P-value calculated using the chi-square test.

On average, the distance of the PSAA from the maxillary
sinus floor in our population ranged from the lowest value of
1.32 mm to as far as 16.23 mm. On the right side, the mean
distance was 6.93mm (SD, 2.94), and 6.98mm (SD, 2.20)
on the left side, which was statistically insignificant (Table-
II1).The mean vertical distance from the lowest point of the
sinus floor to the PSAA was 6.96 mm, with a range of 1.32
mm to 16.23 mm.

An Independent t-test was used to compare the difference in
the average distance between the two genders. Our results
showed no significant difference ( P=0.97, 0.44) (Table-1V).

Table-IV: Independent sample t-test was used to see the mean difference in both sinuses according to the gender.

Table-III: Distance between floor of the maxillary sinus
to the inferior border of PSAA.

Side Gender
Male Female
Mean £SD (mm) Mean £SD (mm)

Left(n=172) 7.11 £2.59 6.61 £2.73
Combine Mean | 6.93 +2.94

Range =3.80 — 11.54
Right (n=73) 6.99 £2.10 6.97 £2.41
Combine Mean | 6.98 +2.20

Range =1.32 -16.23

Sinus Gender n Mean= Std. Deviation Mean diff 95% CI of the P-value
difference
Male 46 6.9983 £2.10550
Right Female 27 6.9726+2 41630 0.025 -1.108 1.148 0.97
Male 46 7.1100+2.59402
Left Female 26 6.6181+2.73543 0.491 -0.795 1.795 0.44
DISCUSSION 91.6% of patients (Ang KY etal., 2022) Mand 89.3 % (Ilgu”y

Pre-operative imaging of the maxillary sinus before any
surgical intervention is essential to rule out any sinus
pathology and locate various anatomical landmarks®). The
maxillary sinus is richly innervated with anastomosing blood
vessels along its lateral wall. Therefore, robust planning is
required during surgery to avoid iatrogenic damage to these
blood vessels, particularly the posterior superior alveolar
artery®. CBCT has emerged as one of the best imaging
techniques to visualize the maxillary sinus and its landmarks
4]

This study identified PSAA in 84.1% of maxillary sinuses
and was most commonly seen in an intraosseous location
(54.1%). Our results fall in the range of those found by other
authors who reported successful visualization of PSSA in

Vol. 16, Issue 2,April -June, 2025

et al., 2013) [, However, our results were higher than those
reported by some other authors: 64.5% (Guncu et al.2011) ']
and 52% (Kim et al., 2011) "2, These observed differences
may be attributed to the difference in viewing software and
the type of machine used. Moreover, the diameter of the
PSAA is another significant factor, as smaller-caliber vessels
may not be detectable even on CBCT scans!!.

Our study did not report any gender-wise difference in the
prevalence of PSAA, which corresponds with the findings
of other authors as well (Ang KY et al, 2022)™M and (Tlgu”y
et al. 2013)01,

More importantly, our study utilized the maxillary sinus floor
as an anatomical landmark to measure the distance from
PSAA, which has been previously used by other authors as
well (Ang et al ,2022)1"" and Kawakami et al,2019)®]. The
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sinus floor is easier to visualize owing to its transparency,
unlike the alveolar ridge, which is subject to variations due
to its different resorption patterns in every patient.

In this study, the average distance between the sinus and
the lower border floor was 6.96 mm (1.32mm -16.23). Our
results fall within the range reported by other authors,
including Bedelogluetal.(2020)"¥and Fayek et al.
(2021) "4, However, other studies indicate a higher distance
range (151 which may be attributed to ethnic differences.
The shortest distance reported in our study is similar to that
found in other studies (0-1.2mm) by Bedelog lu and Yalc
,in 2020 and Apostolakis etal.(2014) U315, Moreover, this
study shows no statistical difference in the distance between
both genders, a finding that is consistent with other studies;
Pandharbale et al. (2016)!", Yang et al. (2014) 81 and Tran
etal. (2021)0.

One limitation of our study is the relatively small sample
size and the uneven gender distribution within the sample
population. Additionally, including subjects from diverse
ethnic backgrounds in future studies may help identify
potential genetic variations in the anatomical course of the
PSAA within the maxillary sinus.

CONCLUSION

Our study highlights the variable positions of the PSAA in
relation to the lateral wall of the maxillary sinus, with no
significant differences observed based on gender or side.
To reduce potential complications and improve patient
outcomes, 3D imaging scans should be performed prior to
surgical procedures involving the maxillary sinus.

ACKNOWLEDGEMENT: None.

CONFLICT OF INTEREST: None.

GRANT SUPPORT AND FINANCIAL DISCLOSURE:
None.

REFERENCES:

1. Ang KY, Ang KL, Ngeow WC. The prevalence and
location of the posterior superior alveolar artery in the
maxillary sinus wall: a preliminary computed cone-
beam study. The Saudi Dental Journal. 2022;34(7):629—
635. Doi:10.1016/j.sdentj.2022.08.010

2. Yeung AW, Hung KF, Li DT, Leung YY. The use of
CBCT in evaluating the health and pathology of the
maxillary sinus. Diagnostics (Basel). 2022;12(11):2819.
Doi:10.3390/diagnostics12112819

3. Karslioglu H, Citir M, Gunduz K, Kasap
P. The radiological evaluation of posterior
superior alveolarartery by using CBCT. Current
Medical Imaging Reviews. 2021;17(3):384—
389. Doi:10.2174/1573405616666200628134308

4. Radmand F,Razi T,Baseri M,Gavgani LF,Salehnia
F,Faramarzi M.Anatomic evaluation of the posterior
superior alveolar artery using cone-beam computed
tomography: a systematic review and meta-analysis.
Imaging Science in Dentistry.2023;53(3):177-191.
Doi:10.5624/isd.20230009

1039

5.

10.

11.

12.

13.

14.

15.

Shams N, Dabbaghi A, Shams B, Naderi L, Rakhshan
V. Anatomy of the posterior superior alveolar artery:
a cone-beam computed tomographic study. Journal of
Maxillofacial and Oral Surgery. 2022;21(1):203-210.
Doi:10.1007/s12663-020-01386-z

Rathod R, Singh MP, Nahar P, Mathur H, Daga D.
Assessment of pathway and location of posterior
superior alveolar artery: a cone-beam computed
tomography study. Cureus. 2022;14(2):e22028.
Doi:10.7759/cureus.22028

Tofangchiha M, Hematzadeh S, Vali ME, Ghonche MR,
Mirzadeh M, Reda R, et al. Anatomical localization
of posterior superior alveolar artery: a retrospective
study by cone-beam computed tomography. Dental and
Medical Problems. 2022;59(3):407—412. Doi:10.17219/
dmp/145894

Kawakami S, Botticelli D, Nakajima Y, Sakuma
S, Baba S. Anatomical analyses for maxillary
sinus floor augmentation with a lateral approach:
a cone beam computed tomography study. Annals
Anatomy-Anatomischer Anzeiger. 2019;226:29-34.
Do0i:10.1016/j.aanat.2019.07.003

Bernardi S, Bianchi S, Gerardi D, Petrelli P, Rinaldi F,
Piattelli M, et al. Anatomy of maxillary sinus: focus on
vascularization and Underwood septa via 3D imaging.
Tomography. 2024;10(4):444-458. D0i:10.3390/
tomography 10040034

ligiiy D, llgiy M, Dolekoglu S, Fisekcioglu E.
Evaluation of the posterior superior alveolar artery
and the maxillary sinus with CBCT. Brazilian Oral
Research. 2013;27(5):431-437.D0i:10.1590/S1806-
83242013000500007

Giincii GN, Yildirim YD, Wang HL, T6ziim TF. Location
of posterior superior alveolar artery and evaluation
of maxillary sinus anatomy with computerized
tomography: a clinical study. Clincial Oral Implants
Research.2011;22(10):1164-1167. Doi:10.1111/j.1600-
0501.2010.02071.x

Kim JH, Ryu JS, Kim KD, Hwang SH, Moon HS. A
radiographic study of the posterior superior alveolar
artery. Implant Dentistry. 2011;20(4):306-310.
Doi:10.1097/ID.0b013e31822634bd

Bedeloglu E, Yal¢in M. Evaluation of the posterior
superior alveolar artery prior to sinus floor elevation
via lateral window technique: a cone-beam computed
tomography study. Journal of Advanced Oral Research.
2020;11(2):215-223. Doi:10.1177/2320206820940463
Fayek MM, Amer ME, Bakry AM. Evaluation of
the posterior superior alveolar artery canal by cone-
beam computed tomography in a sample of the
Egyptian population. Imaging Science in Dentistry.
2021;51(1):35-40. Doi:10.5624/isd.20200146
Laovoravit V, Kretapirom K, Pornprasertsuk-
Damrongsri S. Prevalence and morphometric analysis
of the alveolar antral artery in a group of Thai population
by cone beam computed tomography. Oral Radiology.
2021;37:452-462.D0i:10.1007/s11282-020-00478-3

J Uni Med Dent Coll



16.

17.

18.

19.

Distribution of the posterior superior alveolar artery in the maxillary sinus

Apostolakis D, Bissoon AK. Radiographic evaluation
of the superior alveolar canal: measurements of its
diameter and its position in relation to the maxillary sinus
floor: a cone beam computerized tomography study.
Clincial Oral Implants Research. 2014;25(5):553-559.
Doi:10.1111/clr.12119

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. Polish Journal of Radiology.
2016;81:606-610. Doi: 10.12659/PJR.899221

Yang SM, Kye SB. Location of maxillary intraosseous
vascular anastomosis based on the tooth position
and height of the residual alveolar bone: computed
tomographic analysis. Journal of Periodontal &
Implant Science. 2014;44(2):50-56. Doi:10.5051/
jpis.2014.44.2.50

Tran TB, Estrin NE, Saleh MH, Yoon TY, Tattan
M, Wang HL. Evaluation of length and location
of the maxillary sinus intraosseous artery using
computerized tomography. Journal of Periodontology.
2021;92(6):854-862. Doi:10.1002/JPER.20-0560

Authors’ Contribution:

Maha Magbool: Substantial contributions to the conception
and design of the work.

Ahmad Danyal : Acquisition and analysis of data for the
work.

Zubair Ahmad Khan:: Interpretation of data for the work.
Muhammad Haseeb: Drafting the work.

Usman Manzoor: Reviewing it critically for important
intellectual content.

Nuvaira Ijaz: Final approval of the version to be published.

Vol. 16, Issue 2, April- June, 2025

Submitted for publication: 4-11-2024
Accepted after revision: 6-05-2025

1040



