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ABSTRACT

Objectives: This research is aimed to determine the
relation between impacted mandibular third
molar’s classification and mandibular canal
proximity with panoramic radiograph at RSKGM-P
FKG UPDM (B).

Materials and Methods: This research used an
analytical cross-sectional study. The number of
samples in this study was 387 lower third molars
from 206 digital panoramic radiographs. The
samples were then analyzed based on their
classification and their relation to the mandibular
canal.

Results: The result showed in Pell & Gregory
classification, the most related to the mandibular
canal is class Ill (65.8%) with p = 0,000 and position
B (58.1%) with p = 0,000. Based on the Winter

classification, mesioangular angulation is the most
related to the mandibular canal (52.9%) with p =
0,015. Based on the Rood & Shehab classification, it
was found that the dominant relation A was 65% in
class Il with p = 0,000, in position B (58.3%) with p =
0,001, and in mesioangular angulation (61.1%) with
p = 0,000.

Conclusion: This study shows that the less space
available in the mandible, the deeper the position
of the impacted tooth in the jaw and their angle
affects the proximity of the impacted tooth to the
mandibular canal and the radiographic sign of the
proximity of the impacted mandibular third molar
root to the mandibular canal. This illustrates the
need to perform a panoramic radiographic
examination prior to performing any intervention
on the mandibular third molar.
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INTRODUCTION

An impacted tooth is a pathological condition
characterized by tooth failure to errupt, fully or
partialy into the dental arch within the expected
timeframe, resulting in a lack of normal functional
positioning.”* Third molars are the most frequently
affected by impaction, with an incidence ranging
from 9.5% to 68% across different populations.>*
This phenomenon can be attributed to the eruption
of the third molar occurring as the final stage of
tooth development, typically between the ages of
16 and 25. Insufficient space for the tooth to erupt
properly is a common consequence of this timing.>”

Contributing factors to the occurrence of
impacted lower third molars include, but are not
limited to, the smaller size of the alveolar bone arch
in comparison to the total length of the dental
arch.™® The dental arch is subject to variation
between individuals as a consequence of
environmental, nutritional, genetic, racial and
gender-related influences.” Furthermore, changes
in dietary patterns towards softer foods have been
identified as a potential trigger for impaction. This is

due to the fact that such foods do not require the
exertion of significant muscular force from the
chewing muscles, which can lead to a reduction in
jaw growth stimulation and an increased likelihood
of dental impaction.>®®

An impacted tooth can cause food to become
trapped around the affected teeth, which can make
it more difficult for patients to clean them
effectively. This can increase the risk of developing
cavities, which can cause pain and potentially affect
the distal aspect of the second molar.%*°
Pericoronitis can also occur as a result of repeated
trauma to the soft tissue covering the occlusal
surface of an impacted mandibular third molar,
which is  known as the operculum. The
accumulation of food beneath the operculum,
which is challenging to clean, can also result in the
colonization of bacteria and the subsequent
development of pericoronitis.  Furthermore,
impacted teeth can also result in additional
complications, including periodontal disease in
adjacent teeth, root resorption of nearby teeth,
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odontogenic cysts and tumours, and even fractures
in the jaw. * The surgical procedure employed to
extract impacted lower third molars is known as
odontectomy.*! Complications following
odontectomy for lower third molars have been
reported with a prevalence ranging from 2.6% to
30.9%. These include bleeding, swelling (edema),
pain, trismus, and nerve injury.12

To minimise the occurrence of neurological
complications during and after surgery, good
anatomical knowledge and radiographic
examination are required to identify risk factors and
determine the appropriate surgical procedure.’®*™*
One of the examination methods that can be used
to diagnose impacted teeth is panoramic
radiograph.'® Panoramic radiography is commonly
used for clinical purposes, including evaluation of

trauma such as jaw fractures, third molar
positioning, extensive dental or bone disease,
known or suspected large lesions, tooth

development and eruption (especially in mixed
dentition), impacted or unerupted teeth and root

remains (in edentulous patients),
temporomandibular  joint (TMJ) pain, and
developmental abnormalities.*® Panoramic

radiograph is an effective method for the
preoperative evaluation of mandibular third molars,
as it can be used to identify the position of the third
molars and their proximity to the mandibular
canal.®

The mandibular canal is a bilateral bony
structure that begins at the mandibular foramen on
the medial side of the mandibular ramus, extending
downward and forward, and ends at the mental
foramen.” ! This channel is connected to the roots
of the lower jaw teeth through branches along the
mandibular canal.’®*° The depth of the third molar
in the mandibular arch, the angulation of the tooth,
and the position of the tooth roots in relation to the
mandibular canal can influence the risk of
neurosensory injury to the inferior alveolar nerve.®

At present, the relation between impacted
mandibular third molars according to the Pell-
Gregory and Winter classifications to the
mandibular canal has not been studied much in
Indonesia. There are several studies that examined
the apical proximity of impacted mandibular third
molars according to the Winter and Pell & Gregory
classifications to the mandibular canal. However,
these studies have not explained the relation
between the classification of impacted mandibular
third molars and their proximity to the mandibular
canal. Therefore, the researcher wanted to
investigate the relation between the impacted
mandibular third molar’s classification and their
proximity to the mandibular canal from panoramic
radiograph.

MATERIALS AND METHODS

This study used an analytical approach with a
cross-sectional study design. The data employed in
this study were secondary data, comprising digital
panoramic radiographic results pertaining to
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patients at RSKGM-P UPDM(B). The population
under investigation comprised all digital panoramic
radiography data pertaining to patients with
impacted mandibular third molars within the
radiology installation of RSKGM-P UPDM(B)
between July 2023 and January 2024. A total of 206
samples were utilized in this study through the
application of the total sampling technique. The
inclusion criteria for this study were as follows:
Panoramic radiographs of RSKGM-P UPDM(B)
patients aged between 17 and 45 years, panoramic
radiographs of impacted mandibular third molars
with perfectly formed roots, panoramic radiographs
with good quality and clarity, as well as a clear
image of the ramus and angle of the mandibular
inferior border. The exclusion criteria for this study
included panoramic radiographs with missing
mandibular second molars and those of impacted
third molar patients with pathological abnormalities
in the mandibular root and canal, as well as artifacts
on panoramic radiographs. All  panoramic
radiographs were obtained using the Acteon X-
Mind Prime 3D Digital Panoramic X-ray unit and
subsequently evaluated with the Ais 2D App
software 5.0 version.

The impacted mandibular third molar teeth
were classified using the Pell and Gregory system
(based on the available space and position) and the
Quek et al. system, which was adapted from
Winter's system based on the angulation of the
teeth, as well as their relation to the mandibular
canal and the radiographic appearance that was
observed. Subsequently, the images of the roots of
the impacted mandibular third molar teeth in
relation to the mandibular canal were categorized
according to seven radiographic criteria as outlined
by Rood & Shehab. For the purposes of statistical
analysis, univariate and bivariate analysis with the
Chi-square test was employed in order to facilitate
comparison of ratios according to age and gender.
The statistical analysis was conducted using IBM
SPSS Statistics Version 25 software. The level of
statistical significance was set at p < 0.05.

Pell & Gregory's classification was based on the
relation between the mesiodistal diameter of the
impacted tooth and the available space between
the distal surface of the second molar and the
mandibular ramus ascendens. The classification was
as follows: class | (when there was sufficient space
between the distal surface of the second molar and
the mandibular ramus for the mesiodistal width of
the third molar to fit), class Il (when the space
between the distal surface of the second molar and
the mandibular ramus was smaller than the
mesiodistal width of the third molar), class Il (when
there was no space between the distal surface of
the second molar and the mandibular ramus and
the third molar was completely inside the
mandibular ramus).>*®*"** The Pell & Gregory
classification is based on the relation between the
depth and the occlusal plane and cervical line of the
second molar tooth, which can be categorised into
three positions as follows: Position A is
characterised by a third molar that is positioned
higher than or at the same level as the occlusal
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Mesioangular Distoangular

Figure 1. Quek et al.'s classification adapted from
Winter’s classification®

Figure 2. Radiographic signs of the proximity of the roots of impacted mandibular third molars to the mandibular canal by Rood &
Shehab. (A) root darkening, (B) root deflection, (C) root narrowing, (D) dark and bifid apex, (E) mandibular canal discontinuity, (F)
mandibular canal deflection, and (G) narrowing of the mandibular canal®

plane of the second molar. Position B is defined by
a third molar that is situated between the occlusal
plane and the cervical line of the second molar.
Position C is identified by a third molar that is
positioned below the cervical line of the second
molar. ¥ Quek et al.'s classification, which was
adapted from Winter's classification, is based on
angulation. It includes the following categories:
vertical (10° to -10°, whereby the long axis of the
third molar is parallel to the long axis of the
second molar), mesioangular (11° to 79°, whereby
the long axis of the third molar is inclined
mesially), distoangular (-11° to -79°, whereby the
long axis of the third molar is inclined distally),
horizontal (80° to 100°, whereby the long axis of
the third molar is perpendicular to the long axis of
the second molar), and other (101° to -80°).3*>%
The proximity between the impacted
mandibular third molar and the mandibular canal

could be described in three ways, namely: close (if
the root of the mandibular third molar contacted
the superior edge of the mandibular canal), related
(if the root of the mandibular third molar passed
the superior edge of the mandibular canal and was
impacted radiographically), and not close (if there
was a distance between the root of the
mandibular third molar and the superior edge of
the mandibular canal). The study observed seven
radiographic signs of the proximity of the roots of
impacted mandibular third molars to the
mandibular canal, as described by Rood & Shehab.
These signs included root darkening, root
deflection, root narrowing, dark and bifid apex,
mandibular canal discontinuity, mandibular canal
deflection, and narrowing of the mandibular
canal.2*
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RESULTS

The study sample comprised of 157 female and
49 male participants, representing a gender ratio of
76.2% to 23.6%, respectively. The age group most
frequently affected by impaction of the mandibular
third molar teeth is 20-25 years old, as evidenced
by 159 samples (77.2%). A total of 387 mandibular
third molar impaction teeth were obtained from
the 206 samples used in this study. The most
prevalent classifications identified in this study
were Class lll, position B, and mesioangular
angulation. Of the 387 impacted mandibular third
molar teeth, 310 were related to the mandibular
canal (80.1%), with the most dominant A-relation
being 180 teeth (46.5%).

This study revealed a significant correlation
between the classification of mandibular third
molar impaction teeth according to Pell & Gregory,
based on their class and their proximity to the
mandibular canal. Table 2 illustrates that maxillary
third molar impaction teeth of class Ill are more
prevalent in relation to the mandibular canal
(65.8%).

Table 3 indicates that position B is the dominant
position in relation to the mandibular canal (58.1%).
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Furthermore, the Pell & Gregory classification
based on position demonstrates a significant
relation with the proximity between the teeth and
the mandibular canal.

The results of the analysis presented in Table 4
indicate that the impacted tooth of the mandibular
third molar with mesioangular angulation is
predominantly associated with the mandibular
canal (52.9%), with a p-value of 0.015. This suggests
a significant relation between the impacted tooth
of the mandibular third molar according to Winter's
classification and the radiographic image of
proximity to the mandibular canal based on
proximity.

Table 5 indicates that class Ill mandibular third
molar impaction teeth exhibited the highest degree
of relation A (65%). Furthermore, there was a
statistically significant correlation between the
classification of mandibular third molar impaction
teeth according to Pell & Gregory by class and the
Rood & Shehab classification. The results of the
data analysis indicated that the relation had a p-
value of 0.000.

Table 6 illustrates that the majority of impacted
mandibular third molars in position B with relation
A were observed, accounting for a significant

Table 1. The distribution of research sample based on age and gender

Gender

Total
Age Male Female
N % N % N %

18 0 0% 3 1,5% 3 1,5%
19 1 0,5% 13 6,3% 14 6,8%
20 7 3,4% 19 9,2% 26 12,6%
21 3 1,5% 18 8,7% 21 10,2%
22 5 2,4% 18 8,7% 23 11,2%
23 8 3,9% 20 9,7% 28 13,6%
24 9 4,4% 29 14,1% 38 18,4%
25 4 1,9% 19 9,2% 23 11,2%
26 4 1,9% 1 0,5% 5 2,4%
27 2 1% 5 2,4% 7 3,4%
28 1 0,5% 2 1% 3 1,5%
29 0 0% 2 1% 2 1%
31 1 0,5% 2 1% 3 1,5%
32 0 0% 3 1,5% 3 1,5%
33 0 0% 1 0,5% 1 0,5%
34 1 0,5% 0 0% 1 0,5%
35 1 0,5% 0 0% 1 0,5%
40 2 1% 2 1% 4 1,9%

Total 49 23,8% 157 76,2% 206 100%

Table 2. The relation between the classification of impacted mandibular third molars according to Pell & Gregory and their proximity to
the mandibular canal

Variable Pell & Gregory's classification is based on Class Total
e Class | Class Il Class Ill p-value
Proximity
N % N % N % N %

Close 5 8,8% 25 43,9% 27 47,4% 57 100%
Related 3 1% 103 33,2% 204 65,8% 310 100% 0.000
Not Close 0 0% 15 75% 5 25% 20 100% ’

Total 8 2,1% 143 37% 236 61% 387 100%
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Table 3. The relation between the Pell & Gregory classification of impacted mandibular third molars based on their position and
proximity to the mandibular canal

Variable Pell & Gregory's classification is based on Position Total
L. Position A Position B Position C p-value
Proximity
N % N % N % N %
Close 39 68,4% 18 31,6% 0 0% 57 100%
Related 127 41% 180 58,1% 3 1% 310 100% 0.000
Not Close 13 65% 6 30% 1 5% 20 100% ’
Total 179 46,3% 204 52,7% 4 1% 387 100%
Table 4. The relation between the classification of impacted mandibular third molars according to Winter based on their
angulation and proximity to the mandibular canal
Variable Winter’s classification based on Angulation Total
Proximity Vertical Mesioangular Horizontal Distoangular Others p-value
N % N % N % N % N % N %
Close 21 36,8% 23 40,4% 4 7% 9 15,8% 0 0% 57 100%
Related 83 26,8% 164 52,9% 23 7,4% 32 10,3% 8 2,6% 310 100% 0,015
Not Close 5 25% 7 35% 1 5% 4 20% 3 15% 20 100%
Total 109 28,2% 194 50,1% 28 7,2% 45 11,6% 11 2,8% 387 100%
Table 5. Relation between impacted lower third molars according to Pell & Gregory classification based on class and radiographic
proximity to the mandibular canal according to Rood & Shehab classification
Variable Pell & Gregory's classification is based on Class Total
Rood &Shehab’s Class | Class Il Class 11l p-value
Classification N % N % N % N %
Relation A 3 1,7% 60 33,3% 117 65% 180 100%
Relation B 0 0% 8 36,4% 14 63,6% 22 100%
Relation C 0 0% 20 51,3% 19 48,7% 39 100%
Relation D 0 0% 1 11,1% 8 88,9% 9 100%
Relation E 0 0% 1 4,8% 20 95,2% 21 100% 0,000
Relation F 0 0% 7 24,1% 22 75,9% 29 100%
Relation G 0 0% 6 60% 4 40% 10 100%
Others 5 6,5% 40 51,9% 32 41,6% 77 100%
Total 8 2,1% 143 37% 236 61% 387 100%

Table 6. Relation between impacted lower third molars according to Pell & Gregory classification based on position and radiographic
proximity to the mandibular canal according to Rood & Shehab classification

Variable Pell & Gregory's classification is based on Position Total
Rood &Shehab’s Position A Position B Position C p-value
Classification N % N % N % N %
Relation A 74 41,1% 105 58,3% 1 0,6% 180 100%
Relation B 9 40,9% 13 59,1% 0 0% 22 100%
Relation C 21 53,8% 18 46,2% 0 0% 39 100%
Relation D 4 44,4% 4 44,4% 1 11,1% 9 100%
Relation E 5 23,8% 15 71,4% 1 4,8% 21 100% 0,001
Relation F 10 34,5% 19 65,5% 0 0% 29 100%
Relation G 4 40% 6 60% 0 0% 10 100%
Others 52 67,5% 24 31,2% 1 1,3% 77 100%
Total 179 46,3% 204 52,7% 4 1% 387 100%
proportion (58.3%). Furthermore, a notable vyielded a p-value of 0.000, indicating a statistically

relation was identified between the Pell & Gregory
classification based on position and the Rood &
Shehab classification, with a p-value of 0.001.
Table 7 demonstrates that the lower portion of
the teeth exhibiting mesioangular angulation is
predominantly associated with A (61.1%). The data
analysis of the correlation between the Winter
classification and the Rood & Shehab classification

107

significant relation between the two.

DISCUSSION

The findings of this study indicate that the
majority of samples exhibiting impaction on the
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Table 7. Relation between impacted lower third molars according to Winter classification based on angulation and radiographic proximity
to the mandibular canal according to Rood & Shehab classification

Variable Winter’s classification based on Angulation
Rood Vertical Mesioangular Horizontal Distoangular Others Total p-value
&Shehab’s
Classification N % N % N % N % N % N %
Relation A 44 24,4% 110 61,1% 8 4,4% 14 7,8% 4 2,2% 180 100%
Relation B 5 22,7% 9 40,9% 1 4,5% 4 18,2% 3 13,6% 22 100%
Relation C 16 41% 18 46,2% 0 0% 5 12,8% 0 0% 39 100%
Relation D 2 22,2% 5 55,6% 1 11,1% 1 11,1% 0 0% 9 100%
Relation E 3 143% 5 238% 10 47,6% 2  95% 1  48% 21  100% 000
Relation F 10 34,5% 12 41,4% 1 3,4% 6 20,7% 0 0% 29 100%
Relation G 3 30% 5 50% 2 20% 0 0% 0 0% 10 100%
Others 26 33,8% 30 39% 5 6,5% 13 16,9% 3 3,9% 77 100%
Total 109 28,2% 194 50,1% 28 7,2% 45 11,6% 11 2,8% 387 100%

mandibular third molar teeth were female, with
157 samples (76.2%) out of 206 samples (Table 1).
Similarly, research conducted by Lacerda-Santos et
al, reported a similar prevalence of female subjects,
with 711 female samples (65.2%) out of a total of
1090 samples.® This finding was also conveyed in
research conducted by Yasin et al, Akbar et al, and
Tenrilili et al.®>**% The aforementioned statement
can be attributed to the existence of discrepancies
in the duration of the growth period between males
and females, particularly during the period of
maximum growth.'>?® The average age at which the
growth spurt occurs in females is 12 years, while in
males it occurs at 14 years. *° This growth spurt
exerts influence beyond that of impaction, affecting
height and weight. ¥ A study conducted by
Adeyemo and colleagues demonstrated a
correlation between height and impaction status in
mandibular third molar teeth. Subjects who
experienced impaction of mandibular third molar
teeth exhibited significantly lower height compared
to subjects whose mandibular third molar teeth
were fully erupted.”’” Similarly, in the growth In
terms of growth patterns, women typically exhibit a
shorter skeletal growth pattern and a relatively
faster growth rate compared to men." This results
in the cessation of jaw growth in women coinciding
with the eruption of the third molar tooth. This
assertion is supported by research conducted by
Azhari et al., which suggests that in women, jaw
growth remains relatively constant from the age of
16 years, while in men, it reaches its peak at the
age of 17 years.”® However, the rate of jaw growth
is inversely proportional to the eruption of the third
molar tooth. Women experience a slowdown in jaw
growth earlier than men, while in men the lower
jaw third molar tooth erupts about three to six
months earlier than women>*

Furthermore, in Table 1 we can see that the
most prevalent age range identified in this study
was between 20 and 25 years. Similarly, Tenrilili et
al. and Muhamad et al. reported comparable
findings, indicating that the age range of 21 to 30
years was the most prevalent in their research

samples. > These results may be influenced by

the eruption time, which is typically around 17 to
21 years of age 2° Some sources suggest that third
molars typically erupt between the ages of 16 and
25.° Conversely, Muhamad et al. and Akbar et al.
observed a low prevalence of tooth impaction in
older age groups, which they attributed to the
possibility that previous tooth extractions may have
been performed in individuals of advanced age.”>*

The results of the study indicated that the
majority of maxillary third molar impaction teeth
were observed in class Ill, representing 236 teeth
(61%) out of 387 teeth (Table 2). This result is not
aligned with the findings of Haddad et al. and Akbar
et al, who reported that the impaction of
mandibular third molar teeth in class Il was the
most prevalent.”*° As previously discussed, this
classification describes whether there is sufficient
space for the mandibular third molar teeth to
erupt. In class Ill, it can be interpreted that there is
insufficient space for the mandibular third molar
teeth to erupt, resulting in the majority of teeth
residing within the mandibular ramus.”***?' This
can be attributed to one of the etiologies of
impaction, namely the alveolar bone arch being
smaller than the total length of the dental arch.!
The lack of jaw arch is influenced by several factors,
one of which is gender.” As previously noted, the
majority of samples in this study were female.
Some studies have indicated that the growth of the
jaw in women ceases when the third molar tooth
erupts.”?® The maturation of the female jawbone
can also be influenced by the menstrual cycle and
physical activity, resulting in accelerated and more
robust bone growth.’ Dietary factors also play a
role in bone growth, with a diet rich in fibre
increasing muscle activity and promoting jaw
growth.”

The data analysis in Table 3 revealed that
position B is the most prevalent impacted tooth
position of mandibular third molars in this study,
affecting 204 teeth (52.7%) out of 387 teeth. This
finding is in accordance with the results of previous
research conducted by Primo et al. and Haddad et
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al., which indicates that position B is the most
dominant position in comparison to positions A
and C. **? Additionally, a previous study has
suggested that the occurrence of impaction on
mandibular third molar teeth may be influenced by
factors such as mandibular ramus height and
mandibular ramus angle. In the case of mandibular
third molar impaction teeth, position A was found
to exhibit the highest ramus and the lowest ramus
height in position C. ** Based on the size of the
mandibular ramus angle, no significant difference
was observed between the impacted teeth of the
mandibular third molar in positions A and C.
However, in position B, a smaller ramus angle was
noted.® It can therefore be concluded that the
probability of impaction is higher in cases where
the mandibular ramus is of a shorter height and
the angle of the mandibular ramus is smaller. 2%
This is supported by the findings of a study which
demonstrated that the ramus in males is of a
greater height than in females.>

In this study, the classification of maxillary
third molar impaction teeth according to Winter
revealed that the most frequently observed
angulation was mesioangular, which was identified
in 194 teeth (50.1%) of 387 teeth (Table 4). These
findings align with those of Passi et al., who
reported a significantly higher prevalence of
mesioangular angulation compared to other
angulations, with 123 teeth (49.2%) exhibiting this
feature out of 250 teeth.* Additionally, the findings
of Dusak et al. further support the assertion that
mesioangular angulation is more prevalent. Of the
342 teeth examined, 67.54%  exhibited
mesioangular angulation.®> The results of these
studies may be attributed to the fact that the
average growth and eruption direction of the
mandibular third molar teeth is antero-superior,
and the numerous findings of the location of the
third molar tooth seed, which is tilted mesially
based on the lateral aspect.®**

Based on Table 2, 3 and 4, the most prevalent
teeth observed in this study were teeth related to
the mandibular canal, comprising 310 teeth
(80.1%) out of the 387 total teeth analysed. The
results of this study are in accordance with the
findings of Haddad et al., who examined 1,060
impacted mandibular third molar teeth and
observed that 872 (54.5%) were associated with
the mandibular canal.®® . However, these results
are not aligned with the conclusions of Yasin et al.
In their study, it was stated that among 1,090
impacted teeth of the mandibular third molar,
there were 723 teeth located far from the
mandibular canal (66.33%). ** This discrepancy
could be attributed to the fact that the majority of
the teeth in this study were classified as class IlI
according to the Pell & Gregory classification,
which is based on the availability of space (Table
1). In contrast, the most impacted teeth of the
mandibular third molar in the study conducted by
Yasin et al. were found to be in class 1.2 This
assertion is supported by the findings of the Yasin
et al. study, which indicate that the proximity
between mandibular third molar teeth in class llI
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and the mandibular canal is six times higher than
in class 1.2 Furthermore, other studies have
suggested that women have a high prevalence of
tooth root entry into the mandibular canal, with a
reported rate of 62.1%.%° Additionally, the results
of this study may be attributed to one of the
inclusion criteria employed, namely the formation
of complete mandibular third molar tooth roots. In
their study, Kamadjaja et al. asserted that fully
formed roots tend to make contact with the
mandibular canal.®*

The findings of this study indicate that relation
A is the most prevalent in this study, with a total of
180 teeth (46.5%) from a total of 387 teeth (Tabel
5,6 and 7). This result is in accordance with the
findings of Lacerda-Santos et al, who reported that
767 teeth exhibited the A relation (45.7%) out of
1677 teeth. ° Similarly, Kamadjaja and colleagues
observed that the A relation was the most
prevalent in comparison to other relations.?*
several studies have attributed the darkening
image at the root of the impacted mandibular
third molar (Relation A) to the loss of tooth
substance ¥’ Following an evaluation using CBCT, it
was determined that the image was not caused by
a loss of tooth substance, but rather by a thinning
of the buccal and/or lingual cortical plates.’” This
can be attributed to a study that indicated a
significant correlation between age and lingual
cortical plate thickness. Specifically, the lingual
cortical plate was observed to be markedly thinner
in the apical one-third and middle one-third of the
roots of mandibular third molar teeth in
individuals aged 21-30 years.*®

The findings of the relation analysis between
the classification of mandibular third molar
impaction teeth in accordance with the Pell &
Gregory system (based on the availability of space
in the dental arch) and the position of the
mandibular canal with respect to the midline
demonstrate a statistically significant relation (p =
0.000) (Table 2). The results indicate a positive
correlation between the proximity of the
mandibular third molar impaction to the
mandibular ramus and the proximity to the
mandibular canal. As can be seen in Table 2, the
data substantiates this assertion. The results reveal
a notable rise in the number of teeth situated in
close proximity to the mandibular canal, as well as
a significant proportion of teeth related to the
canal. In particular, teeth in this vicinity can be
categorised as follows: 5 teeth belonging to the
mandibular third molars of Class | (8.8%), 25 teeth
belonging to Class Il (43.9%) and 27 teeth
belonging to Class Ill (47.4%). Additionally, among
the teeth related to the mandibular canal, there
are three class | teeth (1%), 103 class Il teeth
(33.2%), and 204 class Il teeth (65.8%). These
findings are corroborated by the research of
Haddad et al., which indicates that impacted
mandibular third molar class Ill teeth are more
likely to be in proximity to the mandibular canal
than classes | and 11.%° The presence of mandibular
third molar teeth that are largely or entirely within
the mandibular ramus can be attributed to the lack
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of space between the distal surface of the second
molar tooth and the anterior edge of the
mandibular ramus.>*® One study has indicated that
there is a high probability of mandibular third
molars being situated on the lingual side of the
mandible. This can be attributed to the findings of
other studies which have suggested that the
position of the mandibular canal crosses lingually
on the roots of mandibular second and third
molars, which were previously located on the
buccal side of the roots of first molars and
premolars.’*3%4° Researchers suspect that the lack
of space may result in potential contact between
the mandibular canal and the roots of the
mandibular third molars, both on the lingual side of
the mandibular canal and between the roots of
other teeth.

The results of the analysis of the relation
between the classification of impacted teeth of the
mandibular third molar according to Pell & Gregory
based on position (depth) and the mandibular canal
according to proximity demonstrate a significant
correlation (p=0.000) (Table 3). It can therefore be
concluded that the deeper the position of the
impacted tooth of the mandibular third molar, the
greater the likelihood of contact or relation to the
mandibular canal. This finding is further supported
by the research conducted by Khojastepour et al.,
which states that the deeper the position of the
impaction tooth of the mandibular third molar, the
position of the tooth is dominantly towards the
lingual side of the mandible® This statement
remains related to the position of the mandibular
canal, which is inclined to be located on the lingual
side of the mandible at the root of the third molar.
19 Both statements reinforce the researcher's
assertion that an increase in depth of the impacted
third molar tooth may elevate the probability of
contact with the mandibular canal

As evidenced in Table 4, there was a statistically
significant correlation between the classification of
mandibular third molar impaction teeth by
angulation and the proximity of the mandibular
canals (p=0.015). These findings demonstrate the
high prevalence of mesioangular and vertical
angulations in contact with the mandibular canal,
either merely touching the outer edge of the canal
(i.e., in close proximity) or in direct contact with it.
These findings align with those of previous research
conducted by Lacerda-Santos et al. dan Haddad et
al., ., which demonstrated that both angulations
have a higher frequency of contact with the
mandibular canal compared to other
angulations.>®® A study has demonstrated a
correlation between the angulation of mandibular
third molar teeth and their depth. Afridi et al. have
asserted that as the angulation of the teeth
increases, the depth of the teeth also increases, as
does the proximity to the mandibular canal. ** As
stated by Haddad et al., an increase in the depth of
an impacted mandibular third molar tooth
accompanied by a change in angle from vertical to
either mesioangular or horizontal will result in an
elevated risk of interference between the roots of
the mandibular third molar and the mandibular
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canal.*®

Table 5 illustrates a notable correlation
between the classification of impacted mandibular
third molars according to Pell & Gregory's
classification system, based on based on the
availability of space in the dental arch and its
relation with the mandibular canal according to
Rood & Shehab (P=0.000). The results of the
analysis on the relation between the classification
of mandibular third molar impaction teeth
according to Pell & Gregory based on position
(depth) and its relation with the mandibular canal
according to Rood & Shehab (Table 6) also
demonstrated a significant relation (P=0.001). This
is consistent with the findings of Lacerda-Santos et
al. who observed that the deeper the impacted
third molar is situated within the ramus, the more
prevalent the associated signs become.® These
results can also be attributed to previous findings
indicating a tendency for the impacted mandibular
third molar to be on the lingual side of the
mandible. This positioning allows for contact with
the lingual-side mandibular canal when crossing the
roots of the mandibular third molar. %% This
statement can be related to the cause of relation A
(darkening of the mandibular third molar root),
which is the most dominant relation found in this
study. This is due to the thinning of the buccal and/
or lingual cortical plate ¥ This is clarified by
research which states that the mandibular bone
around teeth located on the lingual side of the
mandible tends to be thinned or even perforated
more than teeth located on the buccal side of the
mandible * It can be concluded from the
aforementioned statements that the lack of space
and the deep position of impacted mandibular third
molars can increase the frequency of radiographic
signs of proximity to the mandibular canal.

Table 7 illustrates the significant relation
between the classification of impacted teeth of
mandibular third molars according to Winter and
their relation with the mandibular canal according
to Rood & Shehab (P = 0.000). The study conducted
by Lacerda-Santos et al, also indicated a significant
correlation between the two variables (P=0.02).°
This implies that the angulation of the impacted
mandibular third molar tooth may influence the
perceived proximity to the mandibular canal. The
researcher hypothesises that the angulation of the
mandibular third molar impaction tooth continues
to exert an influence on its depth. This is thought to
be related to the presence of the mandibular third
molar impaction tooth, which is known to be more
prevalent on the lingual side of the mandible.

The results of the precent study indicate that
the most prevalent classification system for
mandibular third molar impaction is that proposed
by Pell and Gregory. This system is based on the
classification of teeth according to class and
position, with class indicating the available space
within the jawbone and position indicating depth.
This finding aligns with the additional assertion by
Afridi and colleagues that the correlation between
Winter's classification of teeth based on angulation
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and their proximity to the mandibular canal is
significant but less pronounced.™

CONCLUSION

The results of this study indicate a significant
correlation between the Pell & Gregory
classification (class and position) and proximity to
the mandibular canal. A significant relation was
found between the Winter classification and its
proximity to the mandibular canal. A significant
relation was found between the Pell & Gregory
classification (class and position) and the Rood &
Shehab classification. The less space available in
the mandible, the deeper the position of the
impacted tooth in the jaw and its angulation
affects the proximity of the impacted tooth to the
mandibular canal and radiographic signs of the
proximity of the roots of impacted mandibular
third molars to the mandibular canal. This
highlights the need for a panoramic radiograph
prior to any intervention on the mandibular third
molar. The results of this study can be used to
guide surgical planning and avoid complications
due to inferior alveolar nerve injury. Further
research could be conducted using the same
number of samples based on each classification, as
well as based on gender and age. This would
enable a comparison of the results and greater
accuracy in determining the relation between the
classification of impacted mandibular third molar
teeth and the radiographic image of their
proximity to the mandibular canal.
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