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Abstract: Background: Surgical removal of the impacted lower third molar teeth require thorough investigations and
assessment, one of these very important investigations is orthopantomogram (OPG) which is the primary assessment
method, to determine the relationship between impacted mandibular third molar and mandibular canal. The study aims
to determine the relationship between impacted mandibular third molar and mandibular canal on orthopantomogram.
Materials and methods: A retrospective of 300 OPGs out of 947 OPG were selected using simple random sampling
method. Rood’s criteria was used in assessing the relationship between the apex of the roots and upper border of the
inferior alveolar canal. Statistical analysis was performed to assess the relationship between the canal and the impacted
lower third molar in relation to the age ,gender and type of impaction.Results: From 300 OPG, 473 impacted teeth were
identified, the relation showed, the highest percentage was superimposed with 47.3%, followed by close contact
(35.7%), and only 21.7% of the impacted teeth examined has distance between the roots and the upper border of
mandibular canal.Conclussion:Mesioangular impaction has higher percentage of superimposition with the mandibular
canal with the higher percentage of female58% to male42% ratio.
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INTRODUCTION MATERIALS AND METHOD

Impacted tooth is defined as any tooth that is prevented A retrospective of 300 OPGs out of 947 OPG were

from reaching its normal position in the mouth either by selected using simple random sampling method. Rood’s

soft tissue, bone, or another tooth [1]. The most criteria was used in assessing the relationship between

common impacted teeth in adults are the mandibular the apex of the roots and upper border of the canal.

third molars which frequently require surgical Statistical analysis was performed to assess the

extraction [2]. Unfortunately, postoperative relationship between the variables.

complications usually will arise following this

procedure. For that reason, there are certain indications All OPG were retrieved and selected based on inclusion

and contraindications that we need to refer to before and exclusion criterias. The criterias were as follow;

any procedure of surgical removal of third molar is

carried out. According to the latest National Institute for Inclusion criteria

Health and Care Excellence (NICE) guidelines, surgical * Impacted, partially erupted mandibular third

removal of impacted third molars should be limited to molar with fully formed root

patients with evidence of pathology only. Functional * Good quality OPG

tooth deeply impacted tooth with no signs and

symptoms, and exposure to high risk of surgical and Exclusion criteria

medical complications are contraindicated to be »  History of facial trauma

removed [3]. *  Mandible with pathologic lesions such as cyst,
tumour, etc.
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*  OPG with incomplete data and in bad quality mandibular canal was classified as distance, close
Each OPG was categorized according to gender group, relationship and superimposition as shown in figure
age group, type of impaction and relationship toMC. 1,2&3.

The relationship between apices of wisdom tooth and

Figure-3: Superimposition

The measurements were done by using digital caliper of
Romexis Software, the average readings were taken,
and the data was recorded.
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Figure-4: Measurement of the distance between the apices of the impacted tooth and the MC

The data analysis was carried out by using SPSS 23.
Then the mean distance was calculated. Statistical
analysis (X2 test) was used to determine the association
between the predictor and the outcome variables.
Probability (p) values less than 0.05 were considered
statistically significant.

RESULTS

From the OPGs collected , there were 46% are male and
54% are female. The age groups were divided into 20-
29 years old (72%), 30-39 years old (22%), and 40-49

Gender

years old (6%). 56% have both sidedimpaction, for
right side impaction, there were horizontal (21%),
vertical (12%), mesioangular (39%), distoangular (6%)
and no impaction (22%). For left side impaction, there
were horizontal (25%), vertical (15%), mesioangular
(27%), distoangular (9%) and no impaction (21%). In
right sided impaction, the most common radiographical
findings showed the presence of distance (51 roots) and
contact (45 roots). For left sided impaction, the most
common radiographical findings were superimposed
(55 roots) and distance (47 teeth).

= Male

u Female

Figure-5: Shows male to female ratio
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Age Group

u20-29
m30-39
m40-49
s Above 50

Figure-6: The age range from 20 years old until 63 years old with mean age of 28.19 and standard deviation of
7.347

From 300 OPG, 473 impacted teeth were identified, and close contact (35.7%), and only 21.7% of the teeth
as shown in the bar graph Figure(3), the highest examined has distance between the tooth and the upper
percentage was superimposed with 47.3%, followed by border of mandibular canal.

50.00%
47.3%

45.00%
40.00%
. 35.7%
30.00%
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21.7%
20.00%
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Figure-7: Shows the relationship to the canal
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Table-1: The mean measurement of tooth with distance was as follows

Mean

Mesial (Right) 2.362
Distal (Right) 2.477
Mesial (Left) 2.922
Distal(Left) 3.222

Table-2: Mean distance for gender and age group
Right Left
Mesial | Distal | Mesial | Distal
Gender Male 2.240 | 2.745 | 3.241 | 3.489
Female 2.459 | 2.206 | 2.534 | 2.372
Age 20-29 2.550 | 2.372 | 2.766 | 2.830
Group 30-39 0.957 | 2.450 | 3.308 | 3.153
40-49 3.233 | 3.833 | 2.780 | 3.450

50 & above - - 2.300 | 6.400
Age group Gender Lt distal
p =0.016

Rt mesial p=0.028

Table-3: Mean distance for type of impaction
Right Left

Mesial Distal | Mesilal | Distal
Type of impaction | Horizontal 1.589 | 2.522 2.711 | 3.974

Vertical 2.633 | 2.010 4.150 | 2.750
Mesioangular | 1.571 2.329 2412 | 1.759
Distoangulal | 3.271 | 2.978 2.840 | 1.911
Rt mesial P=0.006 Lt distal. P=0.000

Table-4: Gender VS Type of Relationship (Right)

Type of Relation
Distance | Close Relation | Superimposition
Gender | Male 23 33 46
36.5%
Female 28 58 56
16.2% 33.5% 32.4%
P=0.596

Table-5: Gender VS Type of Relationship (Left)

Type of Relation
Distance | Close Relation | Superimposition
Gender | Male 25 30 42
19.8% 23.8% 33.3%
Female 25 46 77
14.5% 26.6% 44.5%
P=0.673

Table-6:Age Group VS Type of Relationship (Right)

Distance | Close Relation | Superimposition

20-29 43 71 76

84.4% 78% 74.5%
30-39 5 14 18

Age Group 9.8% 15-4% 17.6%
40-49 3 6 7

5.9% 6.6% 6.9%
Above 50 0 0 1

0% 0% 1.0%
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Table-7: Age Group VS Type of Relationship (Left)

Distance | Close Relation | Superimposition
20-29 32 57 90
64% 75% 75.6%
30-39 13 13 18
Age 26.0% 17.1% 15.1%
Group | 40-49 5 5 8
10.0% 6.6% 6.7%
Above 50 0 1 3
0% 1.3% 2.5%

Table: 8: Type of impaction (RT) VS Type of Relationship

Type of Relationship
Distance Close Relation Superimposition

Horizontal 12 33 19
Type of Impaction 23.5% 36.3% 18.6%

Vertical 9 17 20
17.6% 18.7% 19.6%

Mesioangular 17 23 55
33.3% 25.3% 53.9%

Distoangular 13 18 8
25.5% 19.8% 7.8%

P=0.000

Table-9: Type of Impaction (LT) VS Type of Relationship

DISCUSSION

Type of Relationship
Distance | Close Relation | Superimposition
Horizontal 27 22 25
54% 29.3% 21.2%
Vertical 3 17 208
Type of Impaction 6% 22.7% 23.7%
Mesioangular 9 22 43
18% 29.3% 36.4%
Distoangular 11 14 21
22% 18.7% 17.8%
P=0.000
Tantanapornkul stated that 32% of OPG with

The relationship between the impacted lower third
molar and madibulal canal described as distance,
contact and superimposition revealed the highest
frequency of radiological findings in assessing the
relationship between impacted lower third molar and
mandibular canal. These three findings do not indicate
the presence of perforation of mandibular canal by the
impacted lower third molar since this is a 2D
radiograph.

The close anatomic relationship between the lower third
molar and the mandibular canal may result in inferior
alveolar nerve injury during the surgical removal of the
lower third molar. The injury will cause paresthesia of
the chin and lower lip which affect patient’s daily life

[4].

radiographical markers of close contact shows cortical
thinning or perforation in CBCT. Thus, this
retrospective study of OPG regarding the relationship of
IML3dM and mandibular canal is important as a risk
factor assessment for the inferior alveolar nerve injury.
The most common presentation on the OPG was
superimposed with 47.3% and close contact (35.7%).
Only 21.7% of the OPGs showed distance between the
tooth and the upper border of mandibular canal [5].

With regard to gender, we found out that female group
has higher percentage of superimposition with the
canal, which indicate higher risk of inferior alveolar
nerve injury compared to male. In contract with our
study Bloundeau and Renton et al. [4,12] they stated in
their study that all cases of permanent neurosensory
disturbances after removal of lower third molar seen in
female patients were more likely to suffer from
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permanent nerve injury with male to female ratio of
11:42.

In term of age group, superimposition occured mostly
in age group 20-29 years old in both left and right side
of impaction. Kovisto stated that root apices in younger
patients (<18 years) were generally closer to the
mandibular canal than in older patients [6].

Deshpande et al. concluded in his study that panoramic
radiographs are reliable in assessing the proximity of
IML3dM to MC. In addition to that mesioangular
impactions are more closely placed to MC and
interruption of the white line is the most reliable risk
predictor sign on the panoramic radiographs which
comes in convention with our study [10].

In this retrospective study the mesioangular impaction
has the highest percentage of superimposition for both
right and left side, and it is statistically significant
(p=0.000).In agreement with our study, Saad et al
found that mesioangular type of impaction has the
highest incidence of close relation and superimposition
[11].

Regarding the angulation classifications, mesioangular
and vertical impaction has the highest suceptibility to
have inferior alveolar nerve injury than other types of
impactions [7].

Preparation of the minor oral surgery for IML3dM
started with careful examination and diagnosis, initial
investigation to do as a routine procedure is OPG by
which we can investigate and classify the type of
impaction and on the top of that the relationship to the
mandibular canal.

This study investigated the impaction patterns and risk
factors associated with injury to the inferior alveolar
nerve (IAN). However, it had limitations, first the
sample size is small as, the findings may not fully
reflect the characteristics of the overall. Second, the
study included only patients who underwent OPG and
not CBCT at the same time, to prove the closed
relationship to the canal for comparison. Unlike other
studies, this research is a retrospective study focused on
OPGs taken for patients with impacted mandibular third
molars, as initial investigation. Cases with closed
contact with the MC, to be refereed for CBCT for
further investigation. As a result, caution is needed
when interpreting the findings, and they cannot be
generalized to all impacted third molars. As in other
studies, it would be essential to differentiate between
temporary and permanent nerve injuries and assess the
severity of symptoms [8].

The OPG helps the operator determine whether further
investigation or surgery is required. If there is a close
relation to the canal, a CBCT scan should be performed
to provide a 3D image, allowing us to assess the
relationship to the mandibular canal more accurately,
then operate accordingly [9].

After the initial assessment of the relationship between
the impacted mandibular third molar (IML3dM) and the
mandibular canal (MC) using OPG, CBCT is effective
in providing a 3D view of the third molar and its
surrounding structures, specifically MC. CBCT has
shown high sensitivity in identifying the exact
proximity of the tooth root to the MC. However, it may
not necessarily reduce the risk of inferior alveolar nerve
injury if the third molar is removed using a
conventional approach [13].

There is no association between nerve injury and direct
IML3dM  contact or canal decorticalization.
Although OPG is commonly used to plan for surgical
removal of IML3dM, consideration of CBCT as a
viable alternative is warranted [14].

CONCLUSION

Higher female to male ratio for superimposition with
the mandibular canal, age group of 20-29 has the
highest  percentage  of  superimposition, and
mesioangular impaction has higher percentage of
superimposition. Careful assessment of the OPG can
help in determining the relationship between the apices
of the IML3dM and the mandibular canal. The
importance of this study lies in understanding the
relationship to properly conduct CBCT, which helps
avoid nerve injuries and reduces the chances of further
complications.
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