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ABSTRACT
Objective: To determine the mean distance of mandibular incisive canal from the mental foramen in patients reporting to a
tertiary care centre using Cone Beam Computerized Tomography for placement of dental implants in the anterior/interforaminal region.
Study Design: Cross-sectional study.
Place and Duration of Study: Department of Prosthodontics, Foundation University College of Dentistry Rawalpindi, Jun to
Nov 2019.
Methodology: A total of 70 patients participated between the age of 20-45 years. Cone Beam Computerized Tomography (the
investigation was carried out and measurements of the mandibular incisive canal from mental foramen were recorded with
the help of measuring tools in the software and noted down on the proforma. Data were analyzed using SPSS-20.
Results: The number of patients selected for this study was 70. Out of these 70 patients, 33 (47.1%) were males and 37 (52.9%)
were females. The mean age of patients in this study was 36.31 ± 6.38 years. The mean distance/extension of the mandibular
incisive canal from left mental foramen and right mental foramen in all patients was recorded to be 14.49 ± 6.31 mm and 14.97
± 7.10 mm respectively.
Conclusion: Within the limitations of this study, it is concluded that a maximum distance of 22mm of the incisive canal from
the mental foramen was observed using cone-beam computerized tomography.
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INTRODUCTION
The information regarding the anatomy of the
anterior region of the mandible is of utmost importance before carrying out any boney and/or soft tissue
surgical procedure in this segment. Although the general concept being that the inter-foraminal region of the
mandible is a safe location for dental implant placement and other surgical procedures, anatomical variations do exist among different populations.1 Mental for
a-men (MF) allows the passage of the terminal branch
of the inferior alveolar nerve (IAN) which is known as
the mental nerve. The IAN may also continue into the
anterior region of the mandible in the form of the Incisive nerve.2 Certain studies have suggested that nerve
and blood vessels may course through the intertrabecular spaces of the mandibular anterior region. Variations in the extent of the incisive canal (IC) in the mandibular anterior region have been associated with geography, gender and whether the patient is dentate or
edentulous.3,4 It is of utmost importance to appreciate
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the anatomy of this region to avoid any injury to
the neurovascular bundles. Sensory dysfunction may
occur when the mandibular incisive nerve is damaged
during an under implant placement procedure or any
surgical procedure involving the anterior region of the
mandible.5 The sensory dysfunction in the bicuspids,
canines and incisors occur as a complication during
placement of the implant in the anterior mandibular
region. Sensory adversely affects the patient’s quality
of life.6
The use of Orthopantomograms (OPG) is a common investigation in dentistry to get an overview of all
the dentition and its surrounding structures, that is,
hard tissues. Although the accuracy and precision of
OPG in the detection of accurate location of MF and
the presence of IC may be considered questionable.7
It is, therefore, necessary to have a clear vision/image
of the jaw to prevent these damages, which can be
achieved by a combination of clinical and anatomical
knowledge of mandibular structures and with the help
of findings obtained from clinical and radiological examination8. Thus, revisiting the anatomy of the mandibular anterior region with the 3D imaging technique,
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that is, Cone-beam computerized tomography (CBCT),
will provide a better image quality/resolution and an
accurate representation of the structures with a low
radiation dose.7,9
The rationale of our study was to determine the
mean distance of mandibular incisive canal from the
mental foramen in patients reporting to a tertiary care
centre using CBCT for placement of dental implants in
the anterior/inter-foraminal region thus determining
the estimated safe zone implant placement in the presence of mandibular incisive nerve.
METHODOLOGY
This cross-sectional study was carried out in the
Prosthodontics department, Foundation University
College of Dentistry, Islamabad, from June to November 2019, After approved by Ethics Review Committee,
Foundation University College of Dentistry, Islamabad
(FUCD/ERC-5/25-2019).

and patients with prosthodontic needs were referred to
Prosthodontics department. Those patients who fulfilled the criteria (Exclusion and Inclusion) were selected
for the study. Patients in whom CBCT was required
where advised the investigation done any nearest laboratory with the facility of this investigation. Most patients reported 3D radiographic images of the patient
which were recorded using Newtom vgi CBCT (Verona, Italy). Measurements of the MF from the mandibular Symphysis/midline and presence and extent/
distance of mandibular incisive canal were recorded
using a measuring tool in panorex view, cross section
(Figure-1) and 3D model (Figure-2) in the software
(NNT viewer) provided with CBCT disc of patient or
using an open-source software (Blue Sky Bio). The
measurements recorded were filled in the Performa for
each patient separately.

A sample size of 70 patients (52 calculated) was
selected for this study, calculated with the help of
WHO sample size calculator. The parameters used for
sample calculation using WHO sample size calculator
were: Confidence level: 95%, anticipated population
proportion: 96.5%10, absolute precision required: 5%
and calculated sample size: 52. A non-probability consecutive sampling technique was used for data collection.
Inclusion Criteria: The patients of both male and
female gender with age ranging from 20-45 years,
patients for whom CBCT has been advised as part of
their treatment, patients with no history of mandibular
symphyseal or Para symphyseal fracture, both partially dentate and completely edentulous patients were
selected and patients with no history of tumors, cyst
or any other bony deformity in the anterior region of
mandible, Patients who brought their old CBCT investigation were also considered in this study provided
they fulfill the rest of the criteria.
Exclusion Criteria: The patients with a history of
tumors, cyst or any other bony deformity involving the
anterior portion of the mandible within the region of
right and left mandibular 1st molar or presence of any
radiolucent lesion in the lower jaw in the same region,
patients with any jaw growth deformity, patients with
any identifiable syndrome, patients on bisphosphonate
therapy, patients with osteoporosis and non-visualization of the mental foramen bilaterally.
As a protocol all patients presenting to hospital
were examined in dental OPD/diagnostics department

Figure-1: Cross-Sectional cut of mandible to identify the
extent of mandibular incisive canal from mental foramen with
the help of nnt viewer software.

Figure-2: 3D Cut model of mandible of the patient showing
presence of mandibular incisive canal.

SPSS-20 was used analyze the data. Descriptive
statistics were calculated for both qualitative and quantitative variables. Frequency and percentages were
calculated for variable gender (qualitative). For quantitative variables like age, distance MF from the mandibular Symphysis and distance/extent of IC, mean ±
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SD were calculated. Independent samples t-test was
used to determine the difference in quantitative variables like distance/extent of mandibular incisive canal
in the anterior region of mandible between left and
right side. The p-values of ≤0.05 was considered statistically significant.
RESULTS
The number of subjects selected for this study was
70. Out of these, patients 33 (47.1%) were males and
37 (52.9%) were females. The Mean age of patients in
this study was 36.31 ± 6.38 years. Out of 70 patients, 11
(15.7%) was completely edentulous and 59 (84.3%)
were partially dentate patients.
The mean distance of the left mental foramen
(LMF) and Right Mental Foramen (RMF) from the
mandibular symphysis/midline of all patients was
24.15 ± 2.86 millimetres (mm) and 24.89 ± 2.67mm respectively. The mean distance/extension of the mandibular incisive canal (MIC) from LMF and RMF in all
patients was recorded to be 14.49 ± 6.31 and 14.97 ±
7.10 respectively. The mean distance/extension of the
mandibular incisive canal from LMF and RMF in males
was recorded to be 17.07 ± 3.62 and 16.98 ± 4.10 respectively. The mean distance/extension of the mandibular
incisive canal from LMF and RMF in females was recorded to be 12.18 ± 7.28 and 13.18 ± 8.64 respectively.
Paired sample t-test was applied to determine the
difference between the extension/distance of IC on the
left and right sides. A statistically significant difference
was found between the extension/distance of IC on the
left and right side, with at (69)=-2.144 and a p-value of
0.036. An independent sample t-test was used to determine the difference in the extension/distance of the
Mandibular incisive canal between dentate and edentulous patients. A statistically significant difference
was noted in the extension/distance of IC on the left
and right side between dentate and edentulous patients, with a p-value of 0.006 and 0.001 respectively.
Table: Association of mean distance of mandibular incisive
canal on left and right side with respect to gender (n=70).
Gender
Distance of Mandibular Incisive Canal
pon Left Side (mm)
value
n
Mean ± SD
Male
33
17.07 ± 3.62
0.244
Female
37
12.18 ± 7.28
Distance of Mandibular Incisive Canal
on Right Side (mm)
n
Mean ± SD
Male
33
16.98 ± 4.10
0.665
Female
37
13.18 ± 8.64

There was a statistically significant difference in
the extension/distance of the left and right Mandibular
incisive canal between males and females, with a pvalue of 0.001 and 0.024 respectively (Table). An independent sample t-test was used to determine the association in the extension/distance of mandibular incisive canal between age groups (divided into 2 groups,
that is, group-I: 20-32 years and group-II: 33-45 years).
Statistically, no significant difference was found in the
extension/distance of left and right Mandibular incisive canal with respect to age groups with a p-value of
0.414 and 0.985 respectively.
DISCUSSION
It is critical to detect the objective location of MF
as well as the presence and extent of the mandibular
incisive canal (MIC) before proceeding with the
surgical treatment in the mandibular anterior region to
avoid any chance of potential injury to the neurovascular bundle during surgery. The possible surgical
procedures performed in this region may be dental
implant placement, apicectomy, cyst removal or preprosthetic surgery or any other surgical procedure.
The precise location of these vital structures becomes
even important when performing surgical procedures
in completely edentulous patients.9-12 This study aimed
at evaluating the average location of MF, as well as
analyzing the appearance and length/extent of MIC.
Dimorphism and differences between left and right
sides were also analyzed.
Numerous studies have been conducted to locate
the position of MF in relation to the roots of a tooth
namely canine, 1st premolar and 2nd premolar.11-16 The
limitations of such studies is that they are only helpful
in a dentate patient in which these teeth are present
which would otherwise be of little if any help when it
comes to implant therapy in completely edentulous
patients. The position of the teeth in itself is variable
and in situations of malocclusion or congenitally missing or impacted canines or in cases of retained deciduous, this relative positioning would again be of no
help. This is why we used measurements from specific
hard tissue landmarks to determine the position of the
mental foramen. These landmarks are stable and do
not change whether the individual is dentate or edentulous thus giving a much more accurate location of
mental MF.17 In a study conducted by Budhiraja and
colleagues, the distance of the anterior border of MF
from symphysis on the left and right side were 25.29
± 0.30 and 25.39 ± 0.66 respectively.17 These measurements are to a certain extent different but closer to
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measurements from that recorded in our population,
that is, 24.15 ± 2.86 millimetres (mm) and 24.89 ± 2.67
mm respectively. This difference highlights the fact
that ethnicity does play a role in the variation in the
position of mental foramen and should not be ignored.

and a three-dimensional imaging modality when
necessary.

In one of the studies, the incidence of MIC anterior to MF was found in 92% of the mandibles out of
105 mandibles.18 The results of our study also suggest
that a statistically significant difference was found in
the extent of MIC among dentate and edentulous
patients. In our study difference in the extent of MIC
with respect age of the patient was also analyzed but
no statistically significant difference was found. These
findings suggest that the presence or absence of teeth
in the anterior mandibular region may have some correlation with the extent of MIC whereas age may not
have a strong relation. Although further studies may
need to be carried out on a larger population to determine the correlation of dentition and age with the
extent of MIC. As a part of treatment planning, it is
always important to carry out the necessary investigations to identify the precise location of such anatomical
structures to avoid any surgical complications.

LIMITATION OF STUDY

In a study conducted by Genu et al, the mean
length of MIC was observed to be 13.68 mm whereas
Rosa et al, found a mean length of 9.11 mm in patients
from Southeastern Brazil and Makris et al, using CBCT,
found an average length of 15.1mm in a Greek population.8,10,19 In our study left and right sides were separately recorded with a mean of 14.49 ± 6.31 mm and
14.97 ± 7.1 mm respectively. Significant variations have
been noted in the extent of MIC in the above-mentioned studies which suggest that the ethnicity of the patient is an important consideration. None of the abovementioned studies observed significant differences in
the length of MIC with respect to gender or sides. Although our study has conflicting results in this regard
as the significant difference was found with respect to
gender and sides with respect to the length of MIC.
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Based on the comparison of the result of our
study with those mentioned above in the discussion, it
is important to note that variations are present among
different populations and even in the same population
there are variations among individuals. A Cone Beam
Computerized Tomography imaging modality should
be considered mandatory when performing any
surgical procedure in the anterior mandible. This study
would further broaden the horizon of the general
dentist performing surgical procedures to be careful
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The limitations of our study, other than the small
sample size, single-centre study and limited time period,
were that we did not take into account the variation in the
size, shape and direction of the Mandibular Incisive Canal.
Numerous variations in the size, shape and direction of the
Mandibular Incisive Canal have been reported in the literature. This information is crucial for dental implant placement
in the interforaminal region where implant-supported prostheses are to be used for the replacement of missing teeth.
CONCLUSION
Within the limitations of this study, it is concluded that
a maximum distance of 22mm of the incisive canal from the
mental foramen was observed using Cone Beam Computerized Tomography. The use of CBCT in the selection of
adequate implant length is necessary to avoid damage to the
nerve. Further studies on a larger population may be required to better estimate the length of the mandibular incisive
canal.
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