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Abstract: Background: The use of the cone beam computed tomography for analyzing the position of the greater palatine foramen is
important in dentistry to avoid complication associated within the area.. The aims of the current study, is to measuring the distance from
the greater palatine foramen to alveolar ridge by using cone beam computed tomography and compare the change in distance within the
age. Materials And Methods: This prospective study included 60 Iraqi patients (28males and 32 females) who selected according to
availability of Inclusion criteria, which include age range (21 - 60 years), with no dentofacial deformities or pathological lesion at the
maxilla. Measurements were taken for thedistance from the greater palatine foramen to alveolar ridge in the axial view by using cone
beam computed tomography. Results: The average distances of the greater palatine foramen to alveolar ridge was 5.16 ± 0.84 mm
respectively, there was significant difference of distance according to age. Conclusion: The use of cone beam computed tomography
could prevent the complications of procedures carried out in the region of greater palatine foramen. The average distance from the
greater palatine foramen to the alveolar ridge was statistically significantly differing according to age.
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1. Introduction
Greater palatine foramen (GPF) represents the inferior
opening of the greater palatine canal (GPC), positioned at
backside of the hard palate., on the palatal side between the
maxillary 2nd and 3rd molars or medial to the maxillary 3rd
molar [1]. Accurate GPF positioning is required to avoid
complication associated with the maxillarynerve block
palatal free vascular flaps surgery, maxillary sinus, cleft
palate, or during graft of palatal mucosa for periodontal
surgery [2,3,4].
Predominantly, the previous studies analyzing the position of
GPF on dry skulls, thus giving an adequate information on
the gender, age, and ethnicity of the subjects[5], 3D cone
beam computed tomography (CBCT) are becoming
commonly presented for use in maxillofacial applications
due to its diagnostic capability and minimizing radiation
dose to the tolerant, equivalent to (3% - 20%) of a
conventional CT radiation dose, and comparable to 2D X-ray
radiation dose[6,7].So, the purpose of this study was to
investigate the GPF position by measurement the distances
from the greater palatine foramen to alveolar ridge in the
axial view by using (CBCT) data and providing essential
information about the variation GPF position with age in
Iraqi patients.

2. Materials and Methods
A prospective study of CBCT scan for (60) Iraqi adult
patients (32 females and 28 males) 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 center were selected
after considering the inclusion criteria which are: age range
(21 - 60 years), no dentofacial deformities or pathological
lesion at the maxilla,maxillary lateral incisor teeth and at
least one of maxillary molars for both right and left sides
must be present.
All patients had their CBCT scans taken for other purposes
and they had informed consent for participation in this study.
The sample subject was divided into four age groups with 15
subject in each group:
1) Group 1: consists of 8 females and 7 males with age
ranged between (21-30) years.
2) Group 2: consists of 9 females and 6 males with age
ranged between (31- 40) years.
3) Group 3: consists of 8 females and 7 males with age
ranged between (41-50) years.
4) Group4: consists of 7 females and 8 males with age
ranged between (51- 60) years
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 18×
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.Intra- and interexaminer agreement was performed (Coefficient of variance
and paired T testwere used). All data were evaluated using
SPSS software version 19 package. 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. A paired T test
andANOVA test used in statistics of study. The GPF, the
position determined by measuring the distance from the
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foramen into alveolar ridge, firstly entering in the depth of
the view until reaching the neck of teeth (cement -enamel
junction area), a tangential line to the palatal side of upper
posterior teeth was drawn, this line starting from distal
margin of maxillary lateral incisors in both right and left side
to the end of AR.Then with software reconstruction the
position of GPF within the depth of palatine bone was
determined which is ended by GPF, then perpendicular line
from the a tangential line to the medial wall of GPF passing
through the center of the foramen represent distance from the
GPF to the AR was done as shown in figure (1), that’s help
as for determination the position of GPF according to AR.

Figure 2: Bland-Altman plot the average distance from GPF
to AR
Average distance from GPF to AR in axial view; in age
group 1 was 6.06 ± 1.61mm, age group 2 was 4.83 ± 1.66
mm, age group 3 was 4.88 ± 1.07 mm, and in age group 4
was 4.89 ± 0.78 mm. The average distance from the GPF to
the AR axial view in age group 1 was significantly higher
than the rest of the groups 2, 3 and 4, there was no
significant difference between these age groups as illustrated
in table (1), the agreement between right and left sides in
group 2 were more (since the ICC is higher) than other age
groups as illustrated in table (2).
Table 1: The comparison ofthe distances from the GPF to
the AR in axial view according to age
groups
Age groups

Group 1 Group 2

Group 3

Group 4

P
value
-

Number
15
15
15
15
Average
distance from
GPF to AR 6.06±1.61 4.83±1.66 4.88±1.07 4.89±0.78 0.041
axial
view(mm)

Table 2: Comparison between left and right sides distance
from GPF to AR in axial view in all age groups
Beta
-0.244

R2
0.059

P value
0.061

Average of distance from
greater palatine foramen to
alveolar ridge axial view
Beta: correlation coefficient, R2: coefficient of
determination

Figure 1: Axial view A and B showing method of measuring
distance from GPF to AR.

3. Results

Age groups
Group 1
Group 2
Group 3
Group 4

Right
Left
P value ICC Agreement
6.36 ± 2.45 5.76 ± 1.53 0.370 0.244
Poor
4.60 ± 1.82 5.05 ± 1.71 0.146 0.778 Excellent
4.85 ± 1.10 4.91 ± 1.36 0.854 0.499
Fair
4.68 ± 0.91 5.11 ± 0.96 0.141 0.402
Fair
ICC: intra-class correlation coefficient

There was inverse correlation between age and distance from
the GPF to the PH as illustrated in table (3) and figure (3).
Table (3): Relationship between age and distances from GPF
to AR

Sixty patients (32 females and 28 males) with mean age of
the 41.1 ± 12.2 yearwere examined. The average distance
fromthe GPF to the AR was 5.16 ± 0.84 mm (5.12 ± 1.81mm
on the right side and 5.21 ± 1.43 mm on the left side) and
illustrated in figure 2.
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5. Conclusion
The average distances from theGPF to the AR was
statistically significantly differ according to age, with inverse
correlation between age and the distance from GPF to AR.
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Figure (3.14): Scatter plot of GPF to AR distance (mm)
versus age (years)

4. Discussion
The position of GPF requires further investigations to
establish an exact reference point for localizing the foramen
because of various studies have recognized different results
between ethnic groups, in addition the GPF position were
performed on dry skulls in most of the studies, thus giving
imperfect information on the gender, age, or ethnicity of the
patient [5,8,9,10,11].
The CBCT provides precise measurements with a less
radiation dose and shorter exposure time in comparison to
CT[7,8]. In the current study using CBCT, data image of
Iraqi subjects to assess the GPF position in alveolar ridge in
axial view with compare distances measurements age.
In the present study the average distance of the GPF to the
AR was 5.16 ± 0.84 mm (5.12 ± 1.81mm on the right side
and 5.21 ± 1.43mm on the left side), the figure (2), which is
represent Bland-Altman plot for left and right sides of
distance from the GPF to AR ,there was low bias which lead
to high agreement between left and right sides, the
differences were within the confidence interval as the
average increases (from left to right on the horizontal axis)
95% of variable within the confidence interval, there are
three measurement values out of interval, this may be
explained either as true valuable values or discrepancy in
measuring data, It’s clearly seen from the results of table (1),
group1 was significantly higher than the rest of the groups,
however the agreement between right and left side in second
age group were more (since the ICC is higher) than other age
groups as illustrated in table (2). The result of table (3) and
figure (3) in the present study show inverse correlation
between age and the distance from GPF to AR ,BaxterJones et al., 2011; Birkhold, 2016 stated that the gain of
bone mass was during puberty and reaching a maximum at
the second decade of life ending then decreasing
subsequently[12,13]. As a result, bone mass decreases with
aging, mass decreases and constructionchanges,on other
hand within the limit of our knowledge GPF to AR distance
previously not investigated according to age so there is
limitation in comparison of the result with other studies. A
limiting factor in the current study was the small sample size,
thus, we suggestevaluating the GPF position on larger
sample with greater difference in the range of age group.
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