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Abstract

Objectives: The presence of intraosseous vascular canals may cause bleeding complications in sinus augmentation surgery for
dental implant therapy. The purpose of this study is to investigate the prevalence of intraosseous anastomosis of the posterior
superior alveolar artery (PSAA) and infraorbital artery (I0A) in the lateral wall of the maxillary sinus utilizing cone beam computed
tomography (CBCT).

Materials and Methods: Eight hundred and twenty-one cone beam computed tomography scans were retrospectively evaluated
for the presence of an intraosseous artery in the lateral wall of the maxillary sinus. Anterior teeth associated with the canal and
the vertical distance from the artery to the floor of the sinus were documented. Age, gender, and ethnicity were also evaluated to

determine potential relationships for the presence of the intraosseous artery.
Results: Anastomoses of the posterior superior alveolar artery and infraorbital artery in the lateral wall were found in 752 (84%)

sinuses of 477 scans. Most of the detected vascular canals were seen bilaterally. There was also a presence of multiple canals in 155
(17%) sinuses, the majority being two canals. The highest number of canals visualized were four canals in four sinuses. The tooth
most associated with the vascular canal was the second premolar. The average mean distance from the vascular canal to the floor of
the sinus was 12 mm.

Results: The prevalence of intraosseous anastomosis in maxillary sinus lateral wall was found in 84% of sinuses, which is greater
than previously reports of (53-73%). Locating the vascular canals prior to surgery is essential to minimize bleeding complications.
Cone beam computed tomography (CBCT) is highly recommended as a diagnostic tool prior to lateral wall sinus augmentation

surgery and implant placement.
Keywords: Cone Beam Computed Tomography; Maxillary Sinus Augmentation; Intraosseous Anastomosis

Abbreviations Introduction

PSAA: Posterior Superior Alveolar Artery; I0A: Infraorbital Artery; The posterior maxilla has been a challenging area for rehabilita-
CBCT: CBCT: Cone Beam Computerized Tomography; CT: Comput-  tion with implant-supported prostheses due to lower osseous den-
erized Tomographic sity and progressive alveolar process resorption after tooth loss.

Loss of teeth can lead to pneumatization of the maxillary sinus in
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an inferior direction. Sinus pneumatization coupled with alveolar
ridge resorption may result in inadequate vertical height to place

endosseous dental implants.

The lateral wall sinus augmentation surgical technique was de-
veloped to increase available bone volume for concurrent or de-
layed dental implant placements. The lateral wall sinus augmenta-
tion involves an osteotomy in the lateral wall of the sinus to create
a bony window, progressive lifting of the sinus membrane from the
bony walls and adding bone graft material under the sinus mem-

brane to gain vertical height to place endosseous implants [1-4].

One of the potential complications is intraoperative bleeding
due to injury and/or invasion of the intraosseous anastomosis of
the posterior superior alveolar artery (PSAA) and the infraorbital
artery (I0A) during osteotomy. Blood supply of the maxillary sinus
originates from posterior lateral nasal, posterior superior alveolar
artery, and infra-orbital artery [5-8]. The posterior superior alveo-
lar artery (PSAA) and infraorbital artery (I0A) form an endosseous
and extraosseous anastomosis, termed double arterial arcade, to
supply the lateral wall of the sinus. The intraosseous branch sup-
plies maxillary molars and maxillary sinuses while the extraosse-
ous artery supplies the attached gingiva and mucosa of maxillary

posterior teeth [5,9].

The intraosseous vascular canal traverses the lateral wall of the
maxillary sinus, at times in the location of the surgical window os-
teotomy. Solar [5] cadavers study indicated anastomosis of these
arteries occurs at the anterior lateral wall of the maxillary sinus
with distance of 18.9 to 19.6 mm from the alveolar crest. Elian [6]
found average distance of the canal was 16.4 mm from alveolar
crest and potential cause bleeding complication in as high as 20%

of lateral wall osteotomies [6,10].

Intraoperative bleeding from severing or damaging intraos-
seous anastomosis is not life threatening and in most cases, self-
limiting. However, hemorrhage may complicate the surgical pro-
cedure by interfering with operator visibility and has potential of
membrane perforation, difficulty for graft placement and stability,
and increase length of the surgical procedure [10]. In preparation
for a lateral wall sinus augmentation, an assessment of the lateral
wall for an intraosseous canal should be completed in order to de-
termine surgical risk. The diameter of the intraosseous canal can
be a tool to gauge the amount of concern since some of the smaller
canals may have deteriorated. The operator must keep in mind that
the absence of an intraosseous vascular canal does not mean it is

not present or large enough to cause an intraoperative bleed.
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With advancement of diagnostic imaging with cone beam com-
puterized tomography (CBCT), the presence of intraosseous anas-
tomoses may be determined prior to lateral sinus augmentation to

avoid bleeding complications.

Aim of the Study

The study aims to evaluate the presence of the vascular canal in
the lateral wall of the maxillary sinus, the distance of the vascular
canal to the floor of the sinus, and the teeth associated with the vas-

cular canal in an United States dental school population.

Materials and Methods

The study was based on a retrospective evaluation of 821 CBCT
scans taken over five years (2009 to 2013). The research was ap-
proved by the Temple University Institutional Review Board for
Clinical Research (protocol No. 23564). The CBCT scans were all
performed using the same imaging device (i-CAT Imaging Science
International, Inc. Hatfield, PA, USA) with flat panel image detector.
Images were taken at 120 kvp, 5 mA and a voxel size of 0.3 mm,
with an exposure time of 8.9 seconds. Fourteen (14) bits gray scales
and 8.9 second scan times. The number of slices in one CBCT vol-

ume is 327.

These scans were screened based on the inclusion and exclusion
criteria. Inclusion criteria required all dentate patients age 18 - 90
years old with a CBCT scan attained during the five year periods in-
cluding the maxillary sinus. Scans were excluded based on the fol-
lowing factors: completely edentulous patients, patients missing all
posterior teeth, patients with only a mandibular CBCT scan, poor
quality scans, patients with maxillary deficiency, patients younger
than 18 years old, complete implant restoration and posteriorly

edentulous patients restored with implants.

Based on the inclusion and exclusion criteria, 447 scans were
selected for evaluation. The participants included 198 males and
249 females. The race distribution included 292 Caucasian, 90 Afri-
can American, 42 Asians and 23 Hispanics. The subjects were also
categorized based on age into 8 groups of 18 - 19, 20 - 29 years,
30 - 39 years, 40 - 49 years, 50 - 59 years, 60 - 69 years, 70 - 79
years and 80 - 90 years. Group 0 to 5 were combined to group age
< 60 and group 6 to 8 were combined to group age = 60 to optimize
statistical analysis. There were 261 aged < 60 years and 186 aged

2 60 years.

CBCT images were viewed using i-CAT vision software to provide
a panoramic reconstruction view module and an MPR screen mod-
ule, i.e. axial, sagittal and coronal slides. All images were assessed

under standardized conditions at the same examination workplace
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(Window XP with Microsoft Offices Software). Three trained exam-
iners viewed each scan bilaterally for the presence of an intraosse-
ous anastomosis on the lateral wall of the maxillary sinus in sagit-

tal slices on the panoramic view (Figure 1).

The most anterior presence of intraosseous vascular canal was
recorded with the associated tooth and the vertical distance to the
floor of the sinus. In order to differentiate additional canals from
marrow spaces or less radiopaque areas, the identified canal had to
display a continuation of radiolucency throughout progressive sag-
ittal slices (Figure 2). If the supposed canal could not be identified

in subsequent slices, it was not included in the data set. Data was

61

recorded using Microsoft Excel spreadsheet and analysis of vari-
ance (ANOVA) was used to determine if prevalence of intraosseous

canal statistically significant with age, gender and ethnicity.

Results

Of the 447 CBCT scans, which were reviewed, a bilateral pres-
ence of intraosseous vascular canals was seen in 351 subjects,
unilateral presence of vascular canals in 50 subjects and undetect-
able vascular canals in 46 subjects. 78.52% of subjects presented
with vascular canals in both maxillary sinuses, 11.19% presented
with vascular canals in the either right or left sinus, and 10.29%

of subjects presented with undetectable vascular canals. Therefore,

Figure 1: CBCT images were viewed using i-CAT vision software to provide a panoramic reconstruction view module and an MPR screen

module. The presence of an intraosseous anastomosis on the lateral wall of the maxillary sinus in sagittal slices on the panoramic view.

Figure 1: The image on the left showed presence of single vascular canal in the lateral wall of the sinus and the image on

the right showed presence of multiple vascular canals in the lateral wall of the sinus.
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401 (89.81%) scans presented with detectable canals on either or
both sinuses (Figure 3 and table 1). Of 894 sinuses, 752 sinuses
(84.12%) presented with at least one vascular canals in the lateral
wall, and 142 sinuses (15.88%) presented with undetectable vas-
cular canals. There is detectable canal in 383 right sinuses and 369

left sinuses.

When categorizing in terms of gender, 29 females and 21 males
presented with vascular canals in either right or left sinus, 196
females and 155 males presented with vascular canals in both si-
nuses, and 24 females and 22 male presented with undetectable
vascular canals. Therefore, the prevalence of 50.34 % female and
39.37 % male presented with detectable vascular canal in either or
both sinuses and 5.37% females and 4.92 % males presented with
undetectable vascular canals (Figure 3 and table 1). With ANOVA

test, there is no statistical significant in terms of gender (p = 0.86).

When categorizing the results in terms of ethnicity, 228 Cauca-
sians, 72 African Americans, 34 Asians and 17 Hispanics presented
with detectable vascular canal in both sinuses, 34 Caucasians, 11

African Americans, 3 Asians and 2 Hispanics presented vascular
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canals in either right or left sinuses, 30 Caucasians, 7 African Amer-
icans, 5 Asians and 4 Hispanics presented with undetectable vascu-
lar canals. Therefore, the prevalence of 58.61% Caucasians, 18.57%
African Americans, 8.28% Asians and 4.25% Hispanics presented
with detectable vascular canal in either or both sinuses, and 6.71%
Caucasians, 1.57% African Americans, 1.12% Asians and 0.89%
Hispanics presented with undetectable vascular canals (Figure 3
and table 1). With ANOVA test, there is no statistical significance in
term of ethnicity (p = 0.48).

When categorizing the results in terms of age, 199 aged < 60
years and 152 aged = 60 years presented with detectable canal in
both sinuses, 36 aged < 60 years and 14 aged 2 60 years presented
with detectable vascular canals in either right or left sinuses. 26
aged < 60 years and 20 aged = 60 years presented with undetect-
able vascular canals. Therefore, the prevalence of 52.57% aged <
60 years and 37.14% aged = 60 years presented with detectable
vascular canal in either or both sinuses, and 5.82 % aged < 60 years
and 4.47% aged = 60 years presented with undetectable vascular
canals (Figure 3 and table 1). With ANOVA test, there is no statisti-

cal significance in term of age (p = 0.79).

Figure 3: Maxillary sinus intraosseous canal findings by subjects, gender, ethnicity and age. Maxillary sinus intraosseous vascular canal

findings by subjects, gender, ethnicity and age. Of the 447 CBCT scans, a bilateral presence of intraosseous vascular canals was seen in 351

subjects, unilateral presence of vascular canals in 50 subjects and undetectable vascular canals in 46 subjects. 29 females and 21 males

presented with vascular canals in either right or left sinus, 196 females and 155 males presented with vascular canals in both sinuses, and

24 females and 22 male presented with undetectable vascular canals. 228 Caucasians, 72 African Americans, 34 Asians and 17 Hispan-

ics presented with detectable vascular canal in both sinuses, 34 Caucasians, 11 African Americans, 3 Asians and 2 Hispanics presented

vascular canals in either right or left sinuses, 30 Caucasians, 7 African Americans, 5 Asians and 4 Hispanics presented with undetectable

vascular canals. 199 aged < 60 years and 152 aged > 60 years presented with detectable canal in both sinuses, 36 aged < 60 years and

14 aged > 60 years presented with detectable vascular canals in either right or left sinuses. 26 aged < 60 years and 20 aged > 60 years

presented with undetectable vascular canals.

Citation: Yueh Ju Hsiao,, et al. “Prevalence of Intraosseous Vascular Canals in an United States Dental School Population”. Acta Scientific Dental Sciences

4.6 (2020): 59-68.



Prevalence of Intraosseous Vascular Canals in an United States Dental School Population

63

Intraosseous Vascular Bilateral Unilateral Undetectable Detectable on both sinuses or either
Canals Presence Presence sinuses

Subjects 351 50 46 (10.29%) 401(89.71%)
Female 196 29 24 (5.37%) 225 (50.34%)
Male 155 21 22 (4.92%) 176 (39.37%)
Caucasian 228 34 30 (6.71%) 262 (58.61%)
African Americans 72 11 7 (1.57%) 83 (18.57%)
Asians 34 3 5(1.12%) 37 (8.28%)
Hispanics 17 2 4 (0.89%) 19 (4.25%)
< 60 years old 199 36 26 (5.82%) 235 (52.57%)
> 60 years old 152 14 20 (4.47%) 166 (37.14%)

Table 1: Maxillary sinus intraosseous canal findings by subjects, gender, ethnicity and age.

The presence of multiple vascular canals in the lateral wall of
the maxillary sinus was evident in 113 scans. Of the scans, 73 sub-
jects presented with multiple canals in both sinuses and 40 sub-
jects presented with multiple canals either in right or left sinus.
With 752 sinuses presented with at least one vascular canal, 597
sinuses (79.39%) presented a single vascular canal (79.39%), 127
sinuses (16.89%) presented with two canals, 24 sinuses (3.19%)
presented with three canals, and 4 sinuses (0.53%) presented with
4 canals (Figure 4). Scans with two canals included 63 in the right
sinus and 64 in the left sinus. Scans with three canals had 14 seen
in the right sinus and 10 seen in the left sinus. All of the sinuses
with four canals were observed in the left sinus. The presence of

multiple canals could be contributed to branching of the vessels.

The scans identified to contain the intraosseous anastomoses
were evaluated further to determine the most anterior presence
of the anastomoses related to tooth position (Table 2). The scans
revealed a higher prevalence in the premolar regions (77.2%). The
canals were associated with 159 molars, 581 premolars, and 12 ca-
nines. The premolar group showed a higher prevalence in the 2™
premolar than 1% premolar, 338 and 243 respectively. The predom-
inance of canals visualized in the first molar and second premolar
positions is concerning since they are common sites for lateral wall

osteotomies.

When the position of the most anterior identifiable vascular ca-

nal was determined, the vessel was measured in reference to the

Figure 4: Number of maxillary sinus intraosseous vascular canal findings. With 752 sinuses presented with at least one vascular

canal, 597 sinuses (79.39%) presented a single vascular canal (79.39%), 127 sinuses (16.89%) presented with two canals, 24 sinuses

(3.19%) presented with three canals, and 4 sinuses (0.53%) presented with 4 canals.
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Second molar First molar Second premolar First premolar Canine
Right Sinus 4 54 159 144 8
Left Sinus 11 90 179 99 4
Total (Right and Left) 15 144 338 243 12
Molars: 159 Premolars: 581

Table 2: Summary of the Maxillary sinus intraosseous canal location.

floor of the sinus. The measurement was taken from the most in-
ferior vascular canal when there are multiple canals present. The
average distance was 12.02 mm. The right side average distance
seen was 11.92 mm and the left side average distance was 12.12
mm. Depending on the amount of vertical height of bone desired,
the osteotomy for the lateral wall sinus augmentation may inter-
fere with the path of the intraosseous anastomosis. The ANOVA for
the distance between the right and left sinuses of the total popula-

tion gave a p-value of 0.53.

Discussion

Most human cadaver studies have reported the prevalence of
intraosseous anastomosis of the posterior superior alveolar artery
and infraorbital artery in the lateral wall of the maxillary sinus in
the range of 100% [5,7,11-14] and radiographic studies have re-
ported the prevalence of intraosseous vascular canal in the range
of 53 to 73.2% [6,15-38]. The overall prevalence in this study is

higher than previous reports of 84% of sinuses

With human cadaver studies, Solar [5] and Traxler [11] report-
ed 100% presence of an endosseous anastomosis with a varying
449 extraosseous from dental branch of PSA to I0A in 10 male and
8 female human cadavers aged between 55 to 75. The study found
the vascular canal to be 18.9 - 19.6 mm (mean 19 mm) from the al-
veolar crest [5,11]. Rosano [12] revealed 100% intraosseous anas-
tomosis and the presence of an extraosseous anastomosis only a
third of the time. Hur [9] reported the shortest distance of 21.1 mm
between the tooth cervix and intraosseous branch of PSAA, being
in the first molar region. The highest mean distance was 26.9 mm
in the 1°* premolar region. Rodella [13] found 66% intraosseous
arteries in 56 maxillary bony windows of 28 cadavers. The aver-
age height of the artery from the alveolar crest was 13 + 3.2 mm in
the distal border and 18 + 6.1 mm in the mesial border. Two arter-
ies were found in 5 maxillae. No differences were found between
the left and right side. Kqiku [14] also reported 100% intraosse-
ous anastomosis and 90% extraosseous anastomosis. The mean
distance from intraosseous anastomosis to the alveolar ridge was
from 14.5 - 17.7 mm based on the associated tooth. Both Solar,, et

al. [5] and Rodella [13] identified branching of vessels in cadavers,

which can explain the presence of multiple canals in the present

study.

With radiographic images studies, Elian [6] examined 50 com-
puterized tomographic (CT) scans. This study found 51.4% vas-
cular canal in right sinuses and 54.3% of left sinuses. The average
height is 16 mm (+ 3.5 mm) from the alveolar crest. Mardinger
[15] reported the intraosseous vascular canal presence 55% in
208 maxillary sinuses with a mean distance 16.9 mm from alveolar
ridge. The study recommended since only 55% of cases vessel was
large enough to be detected by the CT scans, the superior border of
the osteotomy should be placed up to 15m from the alveolar crest

to avoid artery traumatized by an instruments.

Ella [16] evaluated 32 cadavers with dissection and 35 random-
ized patients with CT scans. The study showed 120 sinuses (89.5%)
presented with either no vessel visible or no vessel present with
a diameter less than 0.5 mm after dissection or CT scan analysis.
Therefore, the study showed only 14 sinuses (10.5 %) showed vis-

ible vessels larger than 0.5 mm.

Rosano [17] followed up on cadaver study and evaluated 100 CT
scans in which the anastomosis was detected only 47% of the time.
This study reported 11.25 mm from alveolar crest to the intraosse-
ous canal. Kim [18] reported a 52% prevalence of intraosseous ar-
tery in 200 scans and the distance from the alveolar crest greater in
premolar region (18.9 mm) than molar region (15.45 mm). There

were no significant associations with age or gender [18].

Guncu [19] identified the intraosseous vascular canal 68.2% in
121 CBCT scans. Temmerman [20] revealed a 49.5% presence of
intraosseous canals in the lateral maxillary sinus wall visualized
on CBCTs of 65 patients. Jung., et al. [21] reported 52.8% obser-
vance of the maxillary arterial endosseous anastomosis. Kang [22]
evaluated 150 CT images and found intraosseous vessel in 64.3%
of scans. 31% vessel has less than 15 mm distance from inferior

border to alveolar crest.

Ilguy [23] reported 71.1% of 270 sinuses included intraosseous

canals. There is a statistically significant difference between the
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location of the artery and gender (p = 0.03) but not with age (p
= 0.129). Study also found artery was observed less often in the
edentulous crest (75.9%) than dentulous crest (99.4%; p < 0.01%).

Yang and Kye [24] identified intraosseous canals in 32.5% of
283 patients. Average distance from the residual alveolar ridge
crest to the intraosseous anastomosis was 18.3 mm. The study re-
ports no significant difference between gender for distance of the
alveolar ridge crest to intraosseous anastomosis. Nicolielo [25]
evaluated 100 CBCT scans. Anastomosis was found in 43% of cases

and located between canine and first premolar.

Lee [26] evaluated CT scans of 117 Korean patients. The in-
traosseous loops were detected in 32% of scans. The canal heights
range from 15 to 17 was most prevalent (33.7%) and under 13 mm
was 12%. The intraosseous canal was most predominant in the

first molar and second molar region.

Shahidi [27] evaluated CBCT scans in a patient population
from South of Iran population. PSAA was detected intraosseous in
65.7% of 396 sinuses.

Bernardi [28] evaluated 100 CBCT scans in a patient popular in
central Italy. 38% of subjects presented with intraosseous anasto-

moses.

Khoiastehpour [29] found among CBCT scans of 116 men and
95 women, intraosseous canals were found in 28.4% females and
29.3% males. There was no relationship between gender and de-
tection of PSAA. Distance from artery to the alveolar crestis 17.25
+4.80 mm in alveolar bone ridge height > 10 mm and 15.72 + 11.63
mm in alveolar height < 10 mm. There is no statistically significant

relationship between distance of artery to alveolar crest.

Danesh-Sani [30] found 69.6% of 430 CBCT scans presented
with intraosseous canal. The overall mean distance of the PSAA

from the floor of the maxillary sinus was 8.16 mm.

Chitsazi [31] evaluated 200 CBCT scans of subjects over 20
years of age. Intraosseous findings were 73.2%. Among the find-
ings, 80% were edentulous men, 68.9% were dentate men, 64.4%
were edentulous women, and 85.7% were dentate women. Aver-

age distance of the artery to alveolar crestis 16.17 + 1.63 mm.

Tehranchi [32] evaluated 300 CBCT of edentulous posterior
makxilla. Intraosseous canal was found in 47% of cases. Mean dis-
tance of PSA to alveolar crest in females was 15.94 + 4.06 mm and

in males was 17.50 + 3.69 mm.
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De Oliveira [33] evaluated 205 CT scans of complete edentulous
subjects. Intraosseous branch was identified in 51.2% of images.
The distance from the artery to the top of crestal bone was 15.15

+4.47 mm.

Sun [34] evaluated 242 CBCT scans. The anastomosis canal was
found in 87.6% maxillary sinuses. Intraosseous canals occur more
commonly at the second premolar and second molar regions. The

average distance of anastomosis to sinus floor is 9.2 + 3.5 mm.

Al-Ghurabi and Abdulrazaq [35] evaluated 15 CBCT scans of
subjects age range 21 to 55 years. 66.7% presented with intraosse-
ous canals. The mean distance of canal from the crest was 15 * 1.6

mm (the range was 11.5 to 18.7 mm).

Simsek Kaya [36] found 71.1% of intraosseous canals in 114
CBCT scans. The shortest mean distance of canal to alveolar crest
15.6 + 4.23 mm. the distance is statistically significant with denti-

tion status and inversely correlated with age.

Duruel [37] studied 117 scans with subjects mean age 54 years.
The study reported intraosseous findings based on tooth location.
The most frequent intraosseous location is in first premolar region
(25.42% at the right side and 20.34% at the left side). In the second
premolar region 33.90 % at the right side and 33.33% at the left
side) and molar region (20.34% at the right side and 38.42% at the
left side).

Yalcin and Akyol [38] evaluated 325 CBCT scans and found an
intraosseous PSAA was detected in 264 sinuses (56.3%). Of the
detected PSAAs, 79.0% were bilateral and 21.0% were unilateral
and 56.3% were intraosseous and 40.7% were sub-membranous.
Significant coordination with the older patient mean with PSAA
detected.

After considering other studies, there appears to a lack of con-
sensus for prevalence of intraosseous vascular canal measured
by advanced imaging modalities. Prevalence can range from 53 to
73.2% [6,15-38]. Differences in prevalence found in this study com-
pared with other reports and may be explained by several factors,
such as number of images studied, different age groups, reason for
the images taken, the visualization quality of the different imaging

modalities, gender and ethnicity distribution, and etc.

In term of tooth position, this study found intraosseous canals
occur more commonly at the premolar region which is similar to
Duruel [37] and different from Sun [34] who indicated more com-

mon at the premolar and second molar regions and Nicolielo [25]
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indicated more common occurrence between canine and first pre-

molar regions.

In terms of comparing prevalence of intraosseous vascular canal
with age, gender, and ethnicity, this study showed there is no statis-
tically significant difference in all factors. Rosano [17] and Kim [18]
also found no difference in age or gender. Ilguy [23] found there is
statistical difference in gender but no difference in age. Yang and
Kye [24] results showed no difference in gender. Khoiastehpour
[29] found no relationship in gender. Yalcin and Akyol [38] showed

there is statistical significance difference in age.

There are multiple published reports on anastomosis dis-
tance from alveolar crest or sinus floor range 2.8 mm to 31.7 mm
[6,18,24,30,32,34-38]. The present study showed the average dis-
tance of 12.02 mm, which is within range of other published stud-
ies. The difference in distance to the vascular canal in the present
study was contributed to the use of different parameters to deter-
mine the distance of the intraosseous anastomosis. Most studies
used the alveolar crest as the reference point for measurements,
while the present study used the floor of the maxillary sinus. Yang
and Kye [24] measured the anastomosis with respect to tooth posi-
tion, alveolar crest and to the floor of the sinus. Their study stated
the alveolar crest was not a reliable reference due to the progres-
sive atrophy that occurs in alveolar ridges with age and tooth loss.
Jung [21] also evaluated the position of the intraosseous vascular
canal from reference points, sinus floor and the alveolar crest. Hur
[9] also stated the alveolar ridge is unreliable because it varies

based on presence of teeth and periodontal disease.

Without a proper diagnostic imaging such as CBCT, the risk of
intraoperative bleeding is greater if the presence and location of
intraosseous vascular canals is not determined. Although severe
hemorrhage is rare by severing or traumatizing the vessel, com-
plications can occur such as interfering with operator visibility,
potential of membrane perforation, difficulty for graft placement
and stability, and increase length of time of the surgical procedure
[10]. This study showed a high prevalence of single and/or mul-
tiple intraosseous canals of 84% in sinuses. Therefore, reviewing
CBCT is critical to determine if the vascular canal is located at the
osteotomy prior to lateral wall sinus augmentation procedure to

avoid bleeding complications.

Conclusion
Overall, 84.12% sinuses presented with at least one intraosse-
ous anastomosis of the posterior superior alveolar artery and in-

fraorbital artery in the lateral wall, and 15.88% sinuses presented

66

with undetectable vascular canals. 79.39% sinuses presented a
single vascular canal, 16.89% sinuses presented with two canals,
3.19% sinuses presented with three canals, and 4 0.53% sinuses

presented with 4 canals.

With the reported differences in prevalence of the intraosse-
ous anastomosis between cadavers (100%) [5,7,11-14] and radio-
graphic studies (53 to 73.2%) [6,15-38]. It is important to evaluate
the surgical site both radiographically and clinically prior to pro-
ceeding with lateral window osteotomies. Mardinger [15] reported
undetected intra-bony canals in CT radiographs do not exclude its
existence but merely that it is not visible, because of its small di-

ameter [15].

Further research and additional data is needed to evaluate in
term of gender ethnicity and age correlation, dentition status, role
of pneumatization and vascular canal diameter. Based on these
findings, it is recommended that patients would benefit from CBCT
evaluation of the maxillary sinus for an intraosseous anastomosis
between the posterior superior alveolar artery and the infraorbital
artery prior to lateral wall sinus augmentation to assess surgical

risk.
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