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ABSTRACT

Introduction: Nutrient canals are anatomic structures of the alveolar bone through which neurovascular elements
transit to supply teeth and supporting structures. Dental identification using the nutrient canal of the mandibular
alveolar process as the most compelling anatomic feature placement of implant.

Materials and methods: The data were collected form Department of Oral medicine and Radiology patients visiting
Saveetha Dental College and Hospital. The retrospective study was carried out among 100 patients in Chennai
population. Radiographic Software Galileo's viewer has been used to identify the nutrient canal.

Results: The results from the Cone beam computed Tomography system (CBCT). In which Table 1 shows the mean
and standard deviation of nutrient canal measurement. Figure 2 shows the nutrient canal distribution among 100
patients. In which 6-10mm (54.55%) shows highest measurement in nutrient canal, 11-12mm(27.27%) of nutrient
canal and 12-16mm(18.18%)shows lowest measurement among 100 patients. In which Figure 3 shows the gender
distribution among 100 patients. In which 58%where male patients are higher and 42% where female patients
(Figure 3), shows the age distribution among patient in which 41-60 (51% )years groups shows higher presence of
nutrient canal, 20-40 (41%) years age groups shows and 61-75 (8%) years of age shows lowest presence of nutrient
canal. In Figure 1 shows the association between age and nutrient canal in which chi-square test showing P=0.23 is
not statistically significant and Figure 4 represents association between age and nutrient canal and chi square test
showing 0.721 which is not statistically significant.

Conclusion: The results of present study shows that 6-10 mm shows highest measurement of nutrient canal in
mandibular anterior, 6-10 mm shows higher measurement at age group of 41-60 years of age compared with other
age groups of people.
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Corresponding author: R. Saravanan patients on periapical radiographs [4]. Nutrient canals
as the name suggests carry vessels and nerves required
for tissue growth and repair [5]. Nutrient canals are
frequently observable in dental periapical radiographs,
and they are considered to serve as conduits for blood
vessels and nerves. Anatomic observations of human

skeletons have demonstrated the presence of nutrient
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INTRODUCTION

Nortjé in 1977, where the anatomy of the inferior
alveolar nerve path was described based on panoramic
radiographs, have led most clinicians for a long time
[1,2]. Nutrient canals are derived from the incisive
branch of the inferior neurovascular bundle [3], which
supplies teeth and gingival tissue in the anterior region
of the mandible and are visible in about 5% to 40% of all

canals on the lingual surface of the mandible 80
percent of the time [6]. Nutrient canals have also been
called interdental canals, circulatory canals, vascular
channels or interdental nutrient canals5.They are more
commonly seen in the mandibular anterior segment but
are also present elsewhere in the jaws. Nutrient canals
carry neurovascular bundles and appear as radiolucent
lines of fairly uniform width on periapical radiographs.
They are most often seen on mandibular periapical
radiographs running vertically from inferior dental canal
directly to the apex of a tooth or into the interdental
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space between mandibular incisors. Nutrient canals
are the vertical anatomic structures of the alveolar
bone through which neurovascular elements transit to
supply teeth and supporting structures. Nutrient canals
reportedly are most frequently observed on periapical
radiographs of the mandibular central incisor region,
where they appear as radiolucent lines. According
to literature presence of nutrient canals has been
correlated with the presence of pathologic conditions
such as periodontal disease, hypertension, diabetes
mellitus, tuberculosis, rickets, calcium deficiency, disuse
atropy, and coarctation of aorta [7].Various factors
govern the appearance of nutrient canals such as above
average bone density with small diminutive trabecular
spaces, thickness of the alveolar bone, quality of both
cortical and cancellous bone, and loss of mandibular
teeth. Hence, nutrient canals are commonly seen in
patients with periodontal disease, older age people,
and edentulous patients [8].The nutrient canal (NC) is
a continuation of the mandibular canal and is located
within the bone. These canals are derived from the
incisive branch of the inferior alveolar neurovascular
bundle, which supplies the anterior mandible, and
are most frequently found in the anterior region of
the mandible, where they appear as linear radiolucent
structures between the incisors in dental radiographs.
NCs are seen on each side of the midline, branching
out from the incisive canal and passing down vertically
between the mandibular incisor [9].The anterior region
of the mandible is usually considered as a safe region for
conducting surgical procedures, such as the placement
of endosseous implants in the interforaminal region, and
bone harvesting from the chin without the risk of damage
to vital anatomical structures, some patients have
experienced postoperative neurosensory disturbances
[10]. NCs can hold a nerve and blood vessel which
can explain the complications. Sensory disturbances
of the nutrient canal region or life-threatening severe
hemorrhage from nutrient canals may arise [11,12].
Traditional, two-dimensional imaging using panoramic
radiographs can offer only little information about the
presence of NCs in the anterior region of the mandible
due to the superimposition of the cervical vertebrae and
orientation of the X-ray beam in relation to the trajectory
of the canals. NCs often have a vertical rather than a
horizontal course [13]. Panoramic images do not allow
for buccal or lingual accessory canals to be diagnosed,
while accessory foramina and their content in the body
of the mandible are held responsible for problems in
achieving efficient mandibular nerve block anesthesia,
for intra-operative and post-operative complications
when oral surgery, such as implant placement and third
molar extractions are performed [14]. However, dental
cone beam computed tomography (CBCT) delivers
superior image quality than panoramic imaging. In
particular, CBCT has been shown to improve the visibility
of bony canals that cannot be clearly observed on
regular panoramic or other intraoral radiographs [15].
Cone beam computed tomography (CBCT), multislice
computed tomography and magnetic resonance

imaging are able to show these canals better [7]. CBCT
in dentistry, these canals can be detected easily and the
information can be used to guide the clinician to perform
pre surgical planning for implantology and extractions
of impacted teeth. Hence the aim of the present study is
to evaluate the location of the nutrient canal using Cone
beam computed tomography system.

MATERIAL AND METHODS

The retrospective study was carried out by the analysis
of the patients' records who had visited Saveetha dental
college and Hospitals from June 2020-March 2021. The
study design was reviewed and approved by the ethical
committee of Saveetha Institute of Medical and Technical
Sciences (SIMATS).Data from 100 patients (58 male and
42 females) were assessed and Cone beam computed
tomography (CBCT) analysis were done in department
of Oral medicine and radiology Sirona galeilo software
were used to analyse the nutrient canals in lower
mandible and nutrient canal were analysed by 2 operator
to avoid bias in the study. Measurements were analysed
and average value taken for the study. Radiographic
Software Galileo's viewer has been used to identify the
nutrient canal .CBCT involving mandibular region were
taken to measure the length from tooth to nutrient canal.
The resolution used to see the mandibular region FOV-
8x5 for mandibles. Exclusive criteria patient undergoing
history of radiotherapy, severe periodontal disease,
systemic disease (eg, blood disorders and diabetes
mellitus) with presentation in the mandible, tumor, and
cyst with presentation in the mandible.

Statistical analysis

Data collected regarding age, gender and nutrient canal
measurement. The data collected were tabulated into
excel sheets. It was then transferred to SPSS (23.0) and
analysed by Chi - square test.

RESULTS

Nutrient canal. In Figure 1 shows the association between
age and nutrient canal in which chi-square test showing
P=0.23 is not statistically significant and the results from
the Cone beam computed Tomography system (CBCT).
In which Table 1 shows the mean and standard deviation
of nutrient canal measurement. Figure 2 shows the
nutrient canal distribution among 100 patients. In
which 6-10mm (54.55%) shows highest measurement
in nutrient canal, 11-12mm (27.27%) of nutrient canal
and 12-16mm (18.18%) shows lowest measurement
among 100 patients. In which Figure 3 shows the gender
distribution among 100 patients. In which 58%where
male patients are higher and 42% where female patients
Figure 4 shows the age distribution among patient in
which 41-60 (51%) years groups shows higher presence
of nutrient canal, 20-40(41%) years age groups shows
and 61-75(8%) years of age shows lowest presence
of 5 represents association between age and nutrient
canal and chi square test showing 0.721 which is not
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statistically significant.

DISCUSSION

Nutrient canals as the name suggests carries nutrients.
These are the canals that contain nutrient vessels/
blood vessels and nerves which are not detected in all

Gender

Enale
207 EFemale

Gender

11-12 mm 12-16mm

Nurtrientcanal

Figure 1: The graph represents the association between age and
nutrient canal .X denotes gender and Y axis denotes nutrient canal
.The graph denotes male has higher measurement of 6-10 mm
compared with other measurement of nutrient canal. In which Chi-
square test showing P=0.23(p<0.05) value considered statistically
significant).In which gender and nutrient canal measurement is
not significant.

Table 1: Shows the mean and standard deviation of nutrient canals
present in 100 patients.

N Mean Standard Deviation

100 12.485 1.7165

No.of .patients

[\ T
11-12mm 12-16mm

Nurtrientcanal

Figure 2: Shows the nutrient canal distribution among 100 patients.
In which 6-10mm (54.55%)(Blue)shows highest measurement
in nutrient canal,11-12mm(27.27%)(Aqua green) of nutrient
canal and 12-16mm(18.18%)(Orange)shows lower measurement
among 100 patients. In which X axis number of patients and Y axis
shows nutrient canal.

No.of .Patients

Mé\a

Gender
Figure 3: Shows the gender distribution among 100 patients. In
which 58% (Brown)where male patients are higher and 42% (Red)
where female patients where X axis shows the number of patients
and Y axis shows the gender distribution among 100 patients.
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Figure 4: This graph represents association between age and
nutrient canal. In which X axis shows the age distribution and Y
axis shows the nutrient canal measurement. In which age group of
40-60 shows higher measurement range from 6-10mm compared
with other measurement. In which Chi square test showing
0.721(p<0.05 value considered statistically significant).In which
gender and nutrient canal measurement is not significant.

the radiographs, but mandibular anterior radiographs
best visualize the nutrient canals [16]. Nutrient canals
are the radiolucent spaces in bone which blood vessels
and nerves that supply the surrounding structures.
Hirschfeld first described nutrient channels and
foramina on radiographs which he called “interdental
channels [17].They are more commonly seen in the
mandibular anterior region followed by premolar and
wall of maxillary sinus [18]. Periapical dental radiograph
is the best projection to identify the nutrient canals in
the anterior mandible. Few authors and others have
correlated its presence to be associated with pathologic
conditions such as periodontal diseases, hypertension,
diabetes, tuberculosis, rickets, calcium deficiency, disuse
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atrophy, and coarctation of aorta. Incidence of nutrient
canals were found to be more in individuals more than
40 years of age and less in people aged less than 30
years and more than 60 years. In which our study also
show the same results which age group of 41-60 years
shows higher incidence of nutrient canal compared
with age group of 20-40 years and 61-75 years. Nutrient
canals to be commonly seen in females compared to
male are. In our study the results shows that male has
higher nutrient canal compared with females. Males
had maximum canals in the age group of 21-30-year
whereas females in the age group of 31-40 years had
the maximum canals of CT images revealed that nutrient
canals were running into the lingual cortical bone which
ends at near the alveolar process on CT axial images.
Nutrient canals are derived from the incisive branch of
the inferior neurovascular bundle and supplies teeth
and gingival tissue in the anterior region of the mandible
[11,19]. In contrast, CBCT study shows that males had
a maximum of 6-10 mm and females had maximum
nutrient canal in 11-12mm length of nutrient canals.
Clinically, dental implant surgery in the edentulous
anterior mandible is considered a routine and relatively
safe surgical procedure, but it is not without potential
morbidity [13,20]. Complications include hemorrhage
from incisive canal and sensory disturbance of incisive
canal region [8]. The cause was considered trauma to
the incisive canal. These complications are not related to
injury of the nutrient canal. However, the nutrient canals
carry neurovascular bundles. Morbidity may occur in
case the nutrient canals are injured. By preoperative
knowledge of the position and anatomy of the nutrient
canals, complications such as injury to the nutrient
canals can be avoided. Nutrient canals were seen mostly
in the anterior region of the mandible. The location of
nutrient canals was particularly seen between the central
and lateral incisors in the mandible. Patel reported
that nutrient canals are seen in the anterior region of
the mandible 42.5% on average, Kishi et al reported a
prevalence of 1% to 65% in the anterior region [21] and
Britt reported nutrient canals were observed in 14%
of studied cadavers. These studies evaluated periapical
radiographs, but were in the mandible, in the anterior
region, and in the molar region. However, there was a
significant difference between and females in the mean
number of nutrient canals in the premolar region. This
may be a result of gender difference of divergent points
at which inferior alveolar canal diverges into the incisive
canal and the mental nerve near the premolar region8.
In which nutrient canals were seen in 94.3% within
the mandible. Nutrient canals were most seen in the
anterior region of the mandible. Nutrient canals were
most commonly seen between the central and lateral
incisors. The size of the nutrient foramen varied from
0.4 to 2.0 mm, and the shape are most commonly seen
as ovoid .Although anatomic landmarks on reformatted
mandibular and maxillary dental CT images and their
relation to neurovascular and muscular structures,
including NC, have been described by Abrahams this
is the first study to our knowledge that describes the

incidence and anatomical location of NCs within the
anterior mandible using CBCT. In the present study,
CBCT enabled the visualization of a well-defined NC and
its foramen within the anterior region of the mandible.
The presence of NCs within the bone must be taken into
consideration during implant placement procedures; the
canals can also produce discomfort from an overlying
denture if exposed due to resorption of the alveolar
process. The anterior mandible has several lingual
perforating canals. In which it has variable in number
and location and 37 % patients presented with lingual
foramina located in lateral incisors to the first premolar
area. However, these foramina may include but are not
limited to NCs [22]. NCs and their foramina were visible
on 17 (16.2 %) images and were bilaterally located in all
of them. The results of this study demonstrate that NCs
are unusual but not rare. In one radiographic study, NCs
were more frequently detected in the anterior region of
the mandible in elderly and edentulous patients and in
those with advanced periodontal disease9.0n the other
hand, anincreased incidence of NC has also beenreported
in patients with high bone density, NCs with large
diameters could play importantroles in osseointegration
and in the prevention of postoperative neurosensory
disturbances. The size of the canal may also indicate the
presence of a well-defined incisive neurovascular bundle
coursing through it. The location of the foramen is
important to avoid complications that may arise during
surgery. For instance, it should be at a distance of three .4
+ 0.7 (1.9-4.7) mm distal to the mandibular midline and
three .9 + 1.4 (1.9-6.6) mm inferior to the alveolar bone
crest. The surgical stripping of the periosteum in the
mandibles of the aged may noticeably interfere with the
healing process because the extra-mandibular portion
of the plexus would be damaged16.In unusual case
where anastomoses and foramina were detected at the
end of NC by means of a periapical radiograph. Based on
anatomical studies, they are reported to terminate in the
foramina located interdentally on the labial or lingual
surfaces of the anterior region of the mandible. NCs are
often overlooked during traditional two-dimensional
imaging; however, the results of the present study
demonstrate that NC is an almost permanent finding on
CBCT scans.

Comprehensive information related to the origin of
NC from the mandibular canal, bilaterally, is clinically
significant. Hirschfeld’ first described nutrient channels
and foramina on radiographs which he called interdental
channels. Since then there have been a number of reports
on these structures. Ennis and associates described
the anatomy of nutrient canals by stating that they are
derived from the incisive branch of the mandibular
artery supplying the region anteror to the mental
foramen and that the terminal points of these canals are
seen as small nutrient foramina on the superior labial
surface of the anterior mandibular area. Shirai reported
that the mylohyoid nerve passes through these canals
with the sublingual artery [23]. Shimizu observed these
foramina anatomically and found them between the right
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and left central and lateral incisors in approximately 79
percent of the specimens. The diagnostic importance
of nutrient canals has been a matter of debate. Stafne
stated that these canals are seen more often in the
anterior regions of the mandible, particularly in
patients in whom the alveolar process is very thin, and
considered the canals an anatomic landmark. Worth
concluded that there was no evidence to indicate that
these shadows had pathologic significance. Nutrient
canals tend to be related to advanced age, chronic illness,
osteosclerosis, and periodontal disease. Kuroyanagi
and associates’ found the radiographic incidence of
nutrient canals in the general population to be 46.4
percent, with males showing 49.1 percent and females
449 percent incidences. It has been found that nutrient
canals were frequently observed where there was no
occlusal function in orthodontic patients and stated that
variations in anatomic structure were important because
these canals were frequently observed in persons with
thin ridges in which the medullary spaces appeared to
be obliterated [24].

CONCLUSION

From the present study, it can be concluded that
6-10 mm shows highest measurement of nutrient
canal in mandibular anterior, 6-10 mm shows higher
measurement at age group of 41-60 years of age
compared with other age group of people. Further studies
have to be done in larger population to determine the
measurements of nutrient canal in different age group
and gender of people.
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