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Abstract: Background: The using of the cone beam computed tomography for investigation the greater palatine canal anatomicalpath
ways and length is important to facilitate the surgical procedures within the canal region. The aim of the current study is to determine
most anatomical pathways of the greater palatine canal in both coronal and sagittal views among Iragi people by using cone beam
computed tomography. Materials and methods: This prospective study included 60 Iraqi patients (28males and 32 females) from who
selected after considering the inclusion criteria, which include age range (21 - 60 years), with no dentofacial deformities or pathological
lesion at the maxilla. The path of the greater palatine canal represented by the description of the descending length tracing lines in the
canals in coronal and sagittal views by using cone beam computed tomography. Results: In the present study there are six anatomical
pathways of the greater palatine canal in coronal view, and most anatomical pathway was inferior lateral then inferior medial, while in
Sagittal view there are four anatomical pathways of the greater palatine canal, andmost anatomical pathway was anterior inferior.
Conclusion: The Cone beam CT imaging scan can detect the exact anatomical pathway of greater palatine canal, the most anatomical
pathway of the greater palatine canal in coronal view was inferior lateral then inferior medial, and in Sagittal view was anterior inferior.
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1. Introduction

The anatomy of the greater palatine canal (GPC) is
important to oral maxillofacial surgeons, dentists and
otolaryngologists who carry outing procedures in this area
e.g., administration of local anesthesia, orthognathic LeFort
| osteotomies, dental implant placement and sinonasal
surgeries[1].The GPC houses greater palatine nerve which
represents branch of the maxillary division of the trigeminal
nerve, and its posterior inferior lateral nasal branches, in
addition to the descending palatine artery a branch of the
third division of the maxillary artery[2].The infratemporal
surface of the maxilla represent the anterior wall of the GPC,
while perpendicular plate of the palatine and the pterygoid
process of the sphenoid formed the medial and posterior
wall respectively[3]. The maxillary sinus is situated anterior,
the pterygoid plates posterior, and the nasal concha and
nasal cavity medial to GPC, so the anatomy of these
structures certainly influences the anatomy of the GPC.
When making surgical procedures in GPC region,
conservation of the descending palatine artery and palatine
nerves is necessary to stay away from excessive bleeding
[4]. In other hand, regional nerve block may be ineffective if
excessive resistance is happened when injecting local
anesthesia into the GPC, this may be explained due the
variation in the anatomical pathway. The aim of this study
was to identify the most common anatomic pathways of the
GPC by using cone beam computed tomography (CBCT)
data obtained from Iraqi adult patient.

2. Materials and Methods

A prospective study of CBCT scan for (60) Iragi adult
patients (32 female and 28 male) with age between (21-60)
years attending Oral and Maxillofacial Radiology
department of Al Sader Specialized Health Center for dental
treatment in Baghdad city who underwent CBCT scans for
different purposes since November 2016 to March 2017.
The patients who visited a diagnostic centre were selected
after considering the inclusion criteria which are: age range
(21 - 60 years), no dentofacial deformities or pathological
lesion at the maxilla. All patients had their CBCT scans
taken for other purposes and they had informed consent for
participation in this study. The CBCT examinations were
carried out for every patient with Kodak 9500/Care stream
(France), full rotation scan was performed with the size of
field of view will be 18x 20.6cm diameter and the exposure
parameters of radiographic machine include: voxel size 300,
KV 90, MA 10. The analysis was conducted using the
distance measuring tool of care stream(CS 3D)software. All
images were obtained with volume 1 (high-resolution) and
high-contrast options. The statistical analysis was made by
using SPSS 20.0.0, Minitab 17.1.0, MedClac 14.8.1 software
package was used to make the statistical analysis. Chi square
test Cohen's kappa analysis and pie chart were used in
statistics of study. Determination of the anatomical pathway
of GPC in both sagittal and coronal view depending on
methods of Haward-Swirzinski, et al in 2010 which stated
that (The path of the greater palatine canal represented by
the description of the descending length tracing lines in the
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canals) [1]. so firstly locate the PPF as its pyramidal shaped
begins below the middle cranial fossa, positioned lateral to
nasal cavity. Then the superior limit of GPC can be
determined by using pterygoid canal, the programs line
coordinates was used to mark superior-inferior course of the
pterygoid canal, so the vertical level of pterygoid canal
wasidentified in different analysed plans. The length of GPC
was measured from the vertical level of pterygoid canal to
GPF as inferior limit of canal in both coronal and sagittal
views. After that the GPC pathway assessed by describing
the anatomical routes of the canal in both coronal and
sagittal views.

3. Results

The GPC anatomical pathways investigation starting from
pterygopalatine fossa (PPF) and ended in the greater palatine
foramen (GPF),the current study result revealed six pathway
types in the coronal view and four pathway types in the
sagittal view as shown in figures (1) and (2).

A.In the coronal plane:

1) The GPC travels in a direct inferior direction (figurel,
A).

2) The GPC travels in inferior medial then inferior lateral
direction then inferior medial direction (figurel, B).

3) The GPC travels in an inferiorlateral direction then
change into a direct inferior (figurel, C).

4) The GPC first travels in an inferiorlateral direction then
change into a direct inferior direction, and finally change
direction in an inferiormedial (figurel, D).

5) The GPC travels in an inferiorlateral direction then
changes to an inferiormedial direction (figurel, E).

6) The GPC travels firstly in inferior medial direction then
change into direct inferior direction (figurel, F).

Figure 1: The anatomical pathways of greater palatine canal
in coronal view

B. In the sagittal plane:

1) The GPC travels in an anterior inferior direction from the
PPF (figure 2, A).

2) The GPC first travels in anterior inferior then inferior
direction from the PPF (figure2, B).

3) The GPC first travels in an inferior direction from the
PPF (figure2, C).

4) The GPC travels in an inferior direction and then in an
anteriorinferior direction through the remainder of the
canal (figure 2, D).

Figure 2: The anatomical pathways of greater palatine canal
in sagittal view

The types of GPC pathways were summarizes in table (1),
figures (3) and (4) which show the frequency of canal
pathways incidence observed in both coronal and sagittal
views, unilaterally (out of each 60 right and 60 left), bilateral
symmetry (60 pairs), and overall incidence (120 right and
left sides).
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Table 1: Frequency of GPC pathways incidence

Right side unilateral

Left side unilateral | Bilaterally symmetrical Overall

Pathway incidence incidence (pairs) incidence
N 60 60 60 120
Coronal view
direct inferior 19 (31.7%) 19 (31.7%) 10 (16.7%) 38 (31.7%)
Inferior medial then imnsjrii;)lr lateral then inferior 1(1.7%) 2 (3.3%) No symmetry 3 (2.5%)
inferior lateral then direct inferior 4 (6.7%) 3 (5.0%) 1 (1.7%) 7 (5.8%)
inferior lateral then direct inferior then inferior medial 1 (1.7%) 2 (3.3%) 1 (1.7%) 3 (2.5%)
inferior lateral then inferior medial 34 (56.7%) 30 (50.0%) 22 (36.7%) 64 (53.3%)
inferior medial then direct inferior 1 (1.7%) 4 (6.7%) 1(1.7%) 5 (4.2%)
Sagittal view
anterior inferior 31 (51.7%) 31 (51.7%) 21 (35.0%) 62 (51.7%)
anterior inferior then inferior direction 4 (6.7%) 2 (3.3%) No symmetry 6 (5.0%)
direct inferior 3 (5.0%) 4 (6.7%) 2 (3.3%) 7 (5.8%)
inferior direction then anterior inferior 22 (36.7%) 23 (38.3%) 14 (23.3%) 45 (37.5%)
N: Number
4. Discussion

Figure 3: Pie chart show overall incidence of GPC
pathways in the coronal view

A aterion infetion
0 amenor infetion hen infeice
direction

C dlever isfenion

yo® |nfetior direction then anterior |
nferies

Figure 4: Pie chart show overall incidence of GPC

pathways in sagittal view
Degree of symmetry between left and right sides of GPC
pathways were compared in both male and female for
coronal and sagittal views by Cohen's kappa analysis of
agreement as illustrated in table (3.8), which shows fair
agreement in all the groups (kappa< 0.4), that indicating low
probability of symmetry in both sides. Only in female in
sagittal view shows moderate agreement between left and
right side of GPC pathways and symmetry is higher (47.9%
agreement).

Table 2: Degree of symmetry between the right and left

sides of GPC pathways
Plane Sex Number | Kappa | Strength of agreement
Female 32 0.347 Fair
Coronal | Male 28 0.284 Fair
Total 60 0.318 Fair
Female 32 0.479 Moderate
Sagittal Male 28 0.210 Fair
Total 60 0.347 Fair

The GPC have important role in achieving a maxillary
nerve block and in reducing the bleeding during
endoscopic. sinus surgery or septorhinoplasty, stimulating
the pterygopalatine ganglion in patients with migraine and
cluster headaches, in addition to cerebral vasospasm
conditions. Also the position of GPC is vital for the palatal
free vascular flaps surgery, maxillary sinus surgery in
addition to the cleft palate closure and in LeFort | osteotomy
[5, 6]

The reduced knowledge of the GPC region anatomy can
lead to many complications that can be avoided through the
correct estimation of the GPC position, length, and
anatomical pathway by using CBCT imaging modality
which provide high resolution images with a less radiation
dose and shorter exposure time in comparison to
conventional CT [7,8,9,10]

The purpose of this study was to identify the most common
anatomical pathway of the greater palatine canal in both
coronal and Sagittal view among Iraqi people by using cone
beam computed tomography.

In the present study the anatomical pathways and their
incidence illustrated in table (1) and figure (1), (2), (3) (4).
In the coronal view, the most common pathway of the GPC
was in an inferiorlateral direction then changes to an
inferiormedial direction, with over all incidence was 64
(53.3%), this result compatible with Asha et al., 2015[11],
but it came in disagreement with the most anatomical
pathway stated by Howard-Swirzinski et al., 2010; Sheikhi
et al., 2013, which was inferior-lateral direction then direct
inferior direction[1,12].

In the sagittal view the most common pathway was the GPC
travels in an anterior inferior direction from the PPF with
over all incidence was 62 (51.7%), this result was consistent
with Howard-Swirzinski et al., 2010, but it was disagree
with the most anatomical pathway stated by Sheikhi et al.,
2013, which was an inferior direction and then in an
anterior-inferior direction, and Asha et al., 2015,which was
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an inferior direction and then change to an anterior-inferior
direction then retain to inferior direction.

The variance in results can be explained by the differences
in ethnicity, sex or due to the small sample included in the
current study.

Degree of symmetry between left and right sides of GPC
pathways were compared in both male and female for
coronal and sagittal views by Cohen's kappa analysis of
agreement as illustrated in table (2), which show fair
agreement in all the groups except female on sagittal plane
(moderate agreement), that indicating low probability of
symmetry between right and left sides, this result explained
scientifically that asymmetry is frequent in craniofacial
bones. Incompatible growth of left and right canals may be
due to environmental or genetic factors. Asymmetric
expression of craniofacial features could be related to
inheritance, specifically to the masticatory apparatus or the
functional activity of the musculoskeletal system [12].
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