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Objectives: This study aims to compare differences in mandibular canal (MC) location between dentate and
edentulous ridges, in the second premolar region as well as the first, second, and third molar regions using cone
beam computed tomography (CBCT) of Arabic and Kurdish Iraqgi populations.

Materials and Methods: CBCT images of 400 subjects (200 Arabs, 200 Kurds) were collected from radiological
archives. RadiAnt DICOM software (Medixant, Poland) was used for image analyses. Measurements were per-
formed from MC to buccal and lingual alveolar crests and to buccal, lingual, and inferior aspect of the mandible
for both dentate and edentulous ridges. Additionally, distance to the most superior aspect of residual edentulous
ridge were performed. Independent t-test and Mann-Whitney U Test were performed utilising SPSS v.26.
Results: Distances from MC to buccal and lingual alveolar crests were consistently lower in edentulous ridge
compared to dentate ridge across all teeth regions. Distances to lingual and inferior border of the mandible were
higher in edentulous ridge compared to dentate ridge of all teeth regions. Distances to buccal surface of the
mandible varies with fluctuations of dentate and edentulous ridges displaying higher measurements. Distance to
superior aspect of residual edentulous ridge revealed mean values in the range of 13.45 to 15.69 mm in Arabs
and 13.96 to 16.37 mm in Kurds.

Conclusions: Discrepancy in vertical position of MC was observed between dentate and edentulous ridges within
Arab and Kurd populations. Horizontal position of MC was unaffected by tooth loss and found to be closer to
lingual surface of all molars. The residual alveolar ridge was sufficient to accommodate the common length and
width of dental implants.

Clinical significance: The findings could play a crucial role in planning surgical interventions of the mandible,
helping to prevent complications that might arise due to inadequate preoperative assessments.

1. Introduction

Dental implant was a popular and effective treatment option for
tooth loss replacement because of its high success rate (Kandavalli et al.,
2021). Successful dental implant installation requires adequate quantity
of bone of the alveolar ridge. After tooth extraction, the healing socket is
susceptible to modelling and remodelling processes resulting in
dimensional changes of the residual alveolar ridge (del Canto-Diaz et al.,
2019). These dimensional changes may diminish bone’s height and
width, making it more difficult to insert a dental implant with the
required length and diameter (Jung et al., 2018).

Anatomical knowledge of the mandible particularly at the implant
site is crucial to perform dental implant procedures to avoid complica-
tions such as numbness, tingling, complete loss of sensation, functional
impairment, neuropathic pain, and haemorrhage due to injury to the
inferior alveolar neurovascular bundle (Bano et al., 2021; Kim, 2011).
This neurovascular bundle travels within the mandibular canal (MC)
after it enters the mandible via the mandibular foramen.

Precise location of the MC needs to be determined prior to dental
implant placement. Radiographic investigations are needed to locate the
MC accurately. The radiographic technique has to be precise enough to
show anatomical features in detail, as well as details regarding diseases
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or other abnormalities (Fiorellini et al., 2021).

Computed tomography (CT) has been suggested by the American
Academy of Oral and Maxillofacial Radiology (AAOMR) for assessing
implant sites which provided detailed information of structures in all
three dimensions (3D) (Elnadoury et al., 2022; Reddy et al., 1994;
Shekhar et al., 2023; Tomomi et al., 2004; Yu et al., 2016). While CT
scans provide valuable diagnostic information, their radiation dose are
rather high which pose potential risk to the patients.

Cone beam computed tomography (CBCT) is a specialised form of
radiography that is well-suited for dental and maxillofacial imaging.
CBCT provides high-resolution 3D images of the oral and maxillofacial
structures, allowing detailed visualisation of at a lower radiation dose
compared to traditional CT. Advantages of CBCT in dental implant
treatment planning have been established in prior studies, including
ease of linear measurements, 3D assessment of alveolar ridge topog-
raphy, representation of crucial anatomical features, and surgical guide
development (Benavides et al., 2012; Nagy et al., 2023).

The present investigation aims to compare the differences of MC
location in the mandible between the dentate and edentulous ridges, in
the region of the mandibular second premolar as well as the first, sec-
ond, and third molar regions using CBCT of two Iraqi populations i.e.,
the Arabs and the Kurds.

2. Materials and methods
2.1. Study population

CBCT image of subjects from the Arabic and Kurdish Iraqi pop-
ulations were analysed. Images were acquired from radiological archive
of two private facilities i.e., GAMA clinics, Baghdad and FOTON
Maxillofacial Imaging Centre, Sulaymaniyah. The period of study was
from September 2021 to September 2022. Following sample size
calculation, 400 subjects comprising 200 Arabs and 200 Kurds were
chosen. This research was approved by the Jawatankuasa Etika Penye-
lidikan Manusia (JEPeM-USM) with the protocol code of USM/JEPeM/
21110743.

2.2. Inclusion and exclusion criteria

The inclusion criteria were subjects between 20 and 50 years old,
fully dentate and partially dentate in the posterior part of mandibular
arch, visible cortication of the MC, and complete view of the mandible.
The exclusion criteria were subjects with existing pathological disorder
of the mandible, syndromic patients, patients with congenital disorders
that affect the size of the mandible, and CBCT images that were distorted
or blurred.

The dentate ridge was characterised by the presence of all teeth in
the posterior region of the mandible, whereas the edentulous ridge was
identified at a particular area of the mandibular ridge where the tooth
was missing.

The images of the subjects were randomly selected utilising a strat-
ified random sampling technique.

2.3. Data collection procedure

The RadiAnt DICOM software (Medixant, Poland) was used for
image analyses, enabling the display of data in axial, coronal, and
sagittal perspectives as well as in 3D reconstruction. Calibration of the
software was already performed to verify the accuracy of the linear
values (Tolentino et al., 2018).

3D multiplanar reconstruction option of the software was used for
image analyses. Firstly, the tooth root was aligned in axial and sagittal
views. Then the coronal view was used to achieve alignment with the
most inferior aspect of the apex of tooth root. Images were enlarged to
enhance visual clarity and then measurements were taken in the coronal
view.
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Linear distances to MC were taken at the location of second premolar
and all molars (Fig. 1). For the molars, the distal root alignment was
used in the measurements whereas for the edentulous ridge, the centre
of the residual ridge was used (Fig. 2). Measurements were performed by
clicking on the linear measurements option of the software. Then a line
was drawn between two reference points for each measurement and the
distances were calculated automatically.

The linear distances were:

MC-BC: Distance from the most superior aspect of MC to the most
superior aspect of buccal alveolar crest.

MC-LC: Distance from the most superior aspect of MC to the most
superior aspect of lingual alveolar crest.

MC-BB: Horizontal distance from the most buccal aspect of MC to
buccal aspect of the mandible.

MC-LB: Horizontal distance from the most lingual aspect of MC to
lingual aspect of the mandible.

MC-IB: Distance from the most inferior aspect of MC to inferior
border of the mandible.

MC-C: Distance from the most superior aspect of MC to the most
superior aspect of the residual alveolar crest.

All measurements were carried out based on an earlier study (Kovisto
et al., 2011).

2.4. Statistical analysis

Normality test was performed prior to comparing the measurements.
Independent t-test and Mann-Whitney U test were used to compare
measurements between dentate and edentulous groups. All statistical
analyses were carried out using SPSS v.26 with a significance level of
5%.

2.5. Reliability of the methods

Intra-examiner reliability was performed by measuring 10% (n=40)
of images, selected randomly, with a two-week interval between mea-
surements. Inter-examiner reliability was examined using the same 40
images. The examiners were the first author and a specialist in cranio-
facial imaging. Intraclass correlation coefficients (ICC) was used for

Fig. 1. Cross section of distal root of mandibular first molar showing the po-
sition of MC and all measurements.
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Fig. 2. Cross section of residual ridge of mandibular second molar showing the
position of MC and all measurements.

comparisons. Results revealed strong agreement for both intra- and
inter-examiner reliability with ICC values of 0.80 to 0.84 and 0.80 to
0.82 respectively.

3. Results

Dentate regions of all teeth showed higher MC-BC and MC-LC mea-
surements than the corresponding edentulous regions in both Arabs and
Kurds populations. MC-BC and MC-LC measurements of dentate ridge
were higher in the second premolar and first molar regions in both
populations. These measurements were almost similar in the edentulous
ridge of all teeth regions.

Edentulous residual ridge of all teeth exhibited higher MC-LB and
MC-IB measurements than the corresponding dentate regions in both
Arabs and Kurds populations except for the third molar region. MC-BB
measurements displayed fluctuations of dentate and edentulous re-
gions having higher or smaller values. MC-BB distances in the second
premolar and third molar regions tended to be shorter than the first and
second molar regions for both dentate and edentulous ridges in both
populations. On the contrary, MC-LB distances in the second premolar
region is longer than all molar regions. MC-BB distances tended to be
higher than MC-LB distances in all molar regions for both dentate and
edentulous ridges in both populations. MC-IB distances in the second
premolar and third molar regions tended to be longer than the first and
second molar regions for both dentate and edentulous ridges in both
populations (Tables 1 and 2).

MC-C measurements revealed mean values in the range of 13.45 to
15.69 mm in Arabs and 13.96 to 16.37 mm in Kurds (Table 3).

4. Discussion

Iraq has a total population of 40,150,000 people with major ethnic
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groups of Arabs and Kurds. The Arabs primarily reside in the central and
southern regions of Iraq while the Kurds inhabit the northern region. In
this study, CBCT images of Iraqi Arabs were collected from the clinic in
Baghdad (central region), while those of the Kurdish population were
obtained from the facility in Sulaymaniyah (northern region).

Surgical interventions involving posterior aspect of the mandible,
such as impacted tooth extraction, implant surgery, orthognathic pro-
cedures, and fracture treatment, necessitate the use of appropriate
radiological techniques for thorough pre-operative assessment. CBCT
provides high-resolution 3D images of the oral and maxillofacial struc-
tures allowing image analyses in three different directions as well as 3D
reconstruction at a lower radiation compared to conventional CTs.

Evaluation of the bony space of the mandibular residual alveolar
ridge is important prior to placement of dental implants particularly to
avoid injury to the inferior alveolar neurovascular bundle and to ensure
the long-term stability of the implant. This neurovascular bundle passes
within the MC in the mandible extending from the mandibular foramen
until the mental foramen. The MC is a significant anatomical landmark
that poses challenges in implant therapy due to the potential risk of
being harmed (Nimigean et al., 2018b).

Following tooth loss, some degree of bone resorption commonly
occurs in the surrounding alveolar bone, leading to changes in the jaw
structure over time. This condition is observed in this study where the
distances from MC to the buccal and lingual alveolar crests (MC-BC, MC-
LC) were consistently lower in the edentulous ridge compared to the
dentate ridge across all teeth regions under investigation for both Arabs
and Kurds. A few studies reported similar findings (Bressan et al., 2017a,
2017b; Park, 1999). Differences in MC-BC and MC-LC measurements of
dentate ridge in different teeth regions were also diminished when the
teeth were lost which were demonstrated by almost similar measure-
ments of the edentulous ridge of all teeth regions.

Komal et al. (2020) stated that the buccolingual location of MC
within the mandible is an essential parameter that needs to be evaluated
before surgical procedures. In the present study, distances from MC to
the buccal aspect of the mandible (MC-BB) demonstrated elevated
values in the edentulous ridge compared to the dentate ridge, particu-
larly in the second and third molar regions for both Arabs and Kurds. In
contrast, this distance was greater in the dentate ridge for the second
premolar and first molar regions, although the differences in measure-
ments were small, albeit statistically significant. The distance from MC
to lingual aspect of the mandible (MC-LB) was consistently higher in
edentulous ridge compared to dentate ridge across all teeth regions for
both Arabs and Kurds with differences of only about 1 mm.

This observation may indicate that the location of MC is stable in
buccolingual direction regardless of tooth loss. Previous studies reported
that distances between MC and the buccal and lingual borders were
unaffected by tooth loss (Nimigean et al., 2018a; Ulm et al., 1993;
Kavarthapu & Thamaraiselvan, 2018; Saeed et al., 2022). This phe-
nomenon may be attributed to either the buccolingual aspect of MC was
less affected by bone resorption as it is located below the socket of
missing tooth or increased bone deposition in the edentulous region
(Kavarthapu & Thamaraiselvan, 2018).

Horizontally, MC was identified to be closer to the buccal surface of
the mandible in the second premolar and third molar regions for both
dentate and edentulous ridges of Arabs and Kurds. Conversely, MC was
located closer to the lingual surface of the mandible of all molar regions
than the second premolar region for both dentate and edentulous ridges
of both populations. MC was also revealed to be closer to the lingual
surface than to the buccal surface of all molars presented by MC-BB
distances having higher values than MC-LB. Hwang et al. (2005) re-
ported that the MC was closer to the lingual surface in the posterior two-
third of the mandible but closer to the buccal surface in the anterior one-
third of the mandible.

The distances between MC and inferior border of the mandible (MC-
IB) were higher in edentulous ridge compared to dentate ridge apart
from third molar region of the Arabs. Similar findings were found in a
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Table 1
Comparison of the dentate and edentulous mandibular ridge in Arab population.
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Second premolar area First molar area

Second molar area Third molar area

Ridge N IQR Median Z (p) N Mean (mm) t-test (p) N Mean t-test (p) N Mean t-test (p)
(mm) + SD (mm) + (mm) +
SD SD
Right Dentate 69 6.15 18.10 528.50 94 17.54 + 6.213 131 14.90 + 4.901 90 14.98 + 4.092
MC- Edentulous 33 4.40 11.90 (<0.001) 106 3.605 (<0.001) 69 3.004 (<0.001) 110 2.923 (<0.001)
BC ok 14.27 + o 12.78 + ok 13.33 + o
3.781 2.703 2.794
Right Dentate 69 3.95 18.80 457.50 94 19.472.964 8.680 131 17.49 + 8.002 90 16.59 + 4.041
MC- Edentulous 33 4.13  15.90 (<0.001) 106 15.70 + (<0.001) 69 2.633 (<0.001) 110 3.513 (<0.001)
LC o 3.143 o 14.35 + w 14.87 + o
2.664 2.512
Right Dentate 69 1.40 3.96 846.50 94 5.28 £ 1.272 1.525 131 5.50 £ -0.536 90 3.85+ —3.437
MC- Edentulous 33 1.39  3.330 (0.037) 106 5.01 £1.185  (0.129) 69 1.493 (0.593) 110 1.216 (0.001)
BB * * 5.61 + b 4.49 + o
1.262 1.407
Right Dentate 69 176  3.05 1557.00 94 1.97 £ 0.926  —6.034 131 2.00 + —4.921 90 2.02 + —1.421
MC- Edentulous 33 1.23  4.35 (0.003) 106 297 £1.353  (<0.001) 69 0.922 (<0.001) 110  1.088 (0.157)
LB * e 2.83 + i 2.25 + *
1.466 1.184
Right Dentate 69 240 7.64 1667.00 94 6.58 +£1.892 —4.315 131 7.36 + -1.723 90 9.89 + 1.257
MC- Edentulous 33 2.86 9.25 (<0.001) 106 7.70 £1.761  (<0.001) 69 2.324 (0.086) 110  2.903 (0.210)
1B o o 7.92 £ o 9.40 +
1.833 2.572
Left Dentate 78 6.15 17.55 573.50 83 17.51 + 8.457 119. 1478 + 6.410 103 15.00 = 3.417
MC- Edentulous 32 6.55 14.05 (<0.001) 117 3.453 (<0.001) 81 3.345 (<0.001) 97 3.405 (0.001)
BC 13.35 + o 11.91 + ok 13.56 + *
3.425 2.607 2.497
Left Dentate 78 395 18.90 562.0 83 19.05 + 8.034 119 17.19 + 7.264 103 15.30 + 0.737
MC- Edentulous 32 1.13  15.60 (<0.001) 117  3.016 (<0.001) 81 3.446 (<0.001) 97 2.695 (0.462)
LC xx 15.41 + o 13.79 + o 15.01 +
3.254 2.855 2.794
Left Dentate 78 1.4 3.32 1530.50 83 5.50 +1.213  3.594 119 5.29 + -1.318 103 372+ —2.569
MC- Edentulous 32 1.52 3.86 (0.063) 117 473 +£1.652  (<0.001) 81 1.364 (0.189) 97 1.497 (0.011)
BB \ w* 5.57 + 4.24 + o
1.514 1.383
Left Dentate 78 176  3.13 1783.0 83 2.06 +£0.996  —5.080 119 2.00 + —4.444 103 1.79+ —3.000
MC- Edentulous 32 430 4.10 (<0.001) 117 281 + (<0.001) 81 0.913 (<0.001) 97 0.986 (0.003)
LB xx 1.1075 e 2.60 £ wx 221 + *
0.956 1.057
Left Dentate 78 2.4 8.05 1695.0 83 6.96 +1.624  —3.762 119 7.81 + —1.295 103 11.05 + 2.828
MC- Edentulous 32 2.27 9.39 (<0.001) 117 7.97 £ 2.033 (<0.001) 81 2.903 (0.197) 97 3.488 (0.005)
1B o e 832 £ 9.81 + 2. *
2.377 2.705

*Significant at p < 0.05 **Significant at p < 0.001 Independent t-test, Mann-Whitney U test.

few studies (Park, 1999; Saeed et al., 2022). They suggested that
increased in bone deposition inferior to the MC as a potential reason.

The distances from MC to the residual alveolar crest (MC-C) have
values in the range of 13.45 to 15.69 mm in Arabs and 13.96 to 16.37
mm in Kurds. These distances were higher than the MC-IB measure-
ments suggesting the MC is located more inferiorly within the mandible.
Kieser et al. (2005) also reported the position of MC in the inferior region
of the mandible. On the other hand, contrasting results were presented
in which MC was in the superior part of the mandibular body’s eden-
tulous ridge (Kieser et al., 2005; Nimigean et al., 2018a). This disparity
can be attributed to racial differences or the inclusion of significantly
resorbed mandibles in their study.

After placement, dental implants have higher stability with increased
bone density and increased bone-to-implant contact. Increased bone-to-
implant contact is achieved by using longer and wider implants. The
most common dental implant lengths are between 8 mm and 15 mm,
which resemble the natural root lengths and the diameter of about 3.5
mm (Bedrossian, 2020). The available space for placing dental implants
in the edentulous ridges in this study is sufficient to accommodate the
implants without the risk of injuring the MC and the neurovascular
bundle within it.

The current study encountered several limitations, notably regarding
edentulous ridge. There was lack of information regarding the history of
tooth extraction and the duration of edentulous ridge as longer duration
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is associated with increased bone resorption. The reasons of tooth loss
were unknown. Extraction due to periodontal disease can lead to more
bone resorption. Some medical and medication status such as hyper-
thyroidism can lead to increased bone density whereas the use of cor-
ticosteroids can cause more bone resorption (Komal et al., 2020).
Comparisons between populations and sexes were not performed
because no information was available regarding the history of tooth loss
of the subjects. In this study, the subjects aged between 20 and 50 years.
No smaller age grouping was done hence the effect of age was not taken
into consideration. Narrower age categories could result in smaller
sample sizes for each group.

5. Conclusion

There is a discrepancy in the vertical position of the MC between the
dentate and edentulous ridges within the Arab and Kurd populations
which were evidenced by reduction in its distances to the buccal and
lingual crests in edentulous ridges. The horizontal position of the MC
was unaffected even after tooth loss and revealed to be closer to the
lingual surface of all molars. Interestingly, there were little increases of
alveolar bone thickness in the buccolingual and inferior aspect of MC in
edentulous ridge. The residual alveolar ridge was sufficient to accom-
modate the common length and width of dental implants. These
anatomical findings and variations of MC locations in relation to
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Table 2
Comparison of the dentate and edentulous mandibular ridge in Kurd population.
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Second premolar area

First molar area

Second molar area Third molar araea

Ridge N IQR Median Z (p) N Mean + t-test (p) N Mean + t-test (p) N Mean + t-test (p)
(mm) SD (mm) SD (mm) SD (mm)

Right Dentate 111 4.00 17.90 1260.00 97 17.26 + 4.750 125  15.06 + 5.144 104 1575+ 2.640
MC- Edentulous 53 7.36  13.50 (<0.001) 103 2.895 (<0.001) 75 2.434 (<0.001) 96 3.486 (0.020)*
BC xx 14.92 + e 13.15 + o 14.52 +

3.954 2.454 3.024

Right Dentate 111  3.76  18.50 1038.00 97 18.19 + 5.431 125 16.71 + 6.370 104 16.10 = 3.284

MC-LC Edentulous 53 7.46 14.59 (<0.001) 103 2.774 (<0.001) 75 2.534 (<0.001) 96 2.827 (0.0002)*
ok 15.66 + o 14.23 + o 14.78 +
3.734 2.897 2.844

Right Dentate 111 1.47 3.27 2620.00 97 5.06 + 2.416 125 4.81 + —3.938 104 374+ -3.135
MC- Edentulous 53 1.15 3.21 (0.259) 103 1.233 (0.017)* 75 1.365 (<0.001) 96 1.654 (<0.001)
BB 4.65 + 5.58 + o 4.40 + wx

1.194 1.314 1.355

Right Dentate 111 1.97 2.85 3885.50 97 1.91 + —7.009 125 215+ —4.561 104 1.99 + -3.135

MC-LB  Edentulous 53 3.08 4.03 (0.001)* 103  0.735 (<0.001) 75 0.873 (<0.001) 96 0.696 (0.006)*
2.80 + o 2.85 + il 2.55 +
1.048 1.297 1.384

Right Dentate 111 2.85 6.71 4406.50 97 5.36 £ —8.508 125 5.59 + —8.056 104 8.35 + 0.023

MC-IB Edentulous 53 3.34 872 (<0.001) 103 1.488 (<0.001) 75 1.604 (<0.001) 96 2.777 (0.888)
ok 7.42 + i 7.68 + o 8.34 +
1.906 2.027 2.633

Left MC-  Dentate 105 3,55 17.80 935.00 94 17.24 + 7.310 121  15.24 + 6.541 105 15.58 + 2.120

BC Edentulous 48 454 13.97 (<0.001) 105  2.894 (<0.001) 79 2.514 (<0.001) 95 3.163 (0.003)*
o 13.93 + e 12.88 + o 14.28 +
3.445 2.456 2.975

Left MC-  Dentate 105 295 18.00 1204.00 94 18.18 + 7.888 121 16.69 + 6.345 105 15.10 + 2.979

LC Edentulous 48 446  15.90 (<0.001) 105 2.614 (<0.001) 79 2.552 (<0.001) 95 3.446 (0.035)*
14.77 + o 14.37 + ok 14.18 +
3.383 2.504 2.583

Left MC-  Dentate 105 5.70 3.65 1955.00 94 5.37 + 4.927 121  5.03 + —5.444 105 3.58 + —4.032

BB Edentulous 48 1.20 3.06 (0.026)* 105  1.322 (<0.001) 79 1.296 (<0.001) 95 1.157 (<0.001)
4.53 + o 6.05 + w* 4.34 £
1.096 1.313 1.502

Left MC- Dentate 105 2.10 3.35 3500.00 94 2.04 £ —4.734 121 2.08 + —-5.138 105 2.06 £ —1.853

LB Edentulous 48 1.67 412 (<0.001) 105  1.047 (<0.001) 79 0.867 (<0.001) 95 0.866 (0.065)
wx 271 £ o 271 £ o 2.31 £
0.954 0.869 1.0043

Left MC-  Dentate 105 290 7.26 3977.00 94 5.53 + —~7.857 121 5.78 + —8.695 105 855+ -1.325

1B Edentulous 48 269 9.23 (<0.001) 105  1.663 (<0.001) 79 1.596 (<0.001) 95 2.722 (0.187)
xx 7.52 £ e 812 + o 9.02 +
1.892 2.224 2.324

*Significant at p < 0.05 **Significant at p < 0.001 Independent t-test, Mann-Whitney U

test.

Table 3

Distance from the most superior aspect of MC to the most superior aspect of the residual alveolar crest (MC-C) in Arabic and Kurdish populations.

Arab

Kurd

Mean + SD (mm) Minimum (mm)

Maximum (mm)

Mean + SD (mm) Minimum (mm) Maximum (mm)

Second premolar Right 15.57 + 3.15 10.00 21.00 15.35 + 3.17 8.90 21.44
Left 15.58 + 2.9 10.00 22.30 15.82 + 2.58 11.00 20.70

First Right 15.69 + 3.19 8.88 22.80 16.37 + 3.87 8.94 23.80
molar Left 14.96 + 3.16 10.00 23.80 15.71 + 3.26 10.00 23.90
Second molar Right 14.18 + 2.52 8.66 20.30 14.28 + 2.93 7.99 18.92
Left 13.45 + 3.08 7.00 23.30 15.08 + 2.73 9.00 20.90

Third Right 14.27 + 2.57 9.99 20.90 13.96 + 2.52 9.00 20.91
molar Left 14.48 + 2.58 9.50 23.50 14.72 + 2.97 9.56 23.54

posterior teeth, offer some valuable insights into its path within the
mandibular body. The findings could play a crucial role in planning
surgical interventions of the mandible, helping to prevent complications
that might arise due to inadequate preoperative assessments. Addi-
tionally, they may be valuable in forensic dentistry, contributing to more
effective analyses and identifications.
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