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Objective: To assess the radiographic location of the inferior alveolar canal and
its association with age and gender.

Methodology: This observational study was conducted at the dental
department of Isra University Hospital Hyderabad, in the time duration of six
months (Sep-2015 to Feb-2016). All the adult patients aged 218 years with
permanent teeth underwent diagnostic quality imaging with suitable contrast
and density, presence of first molar, 1st & 2nd premolar and canine in images,
superimposition of structures and either of gender were included. Patients
underwent panoramic digital imaging. The manufacturer’s guide-based images
were produced using panoramic machine (digital) to assess multi-pattern of
inferior dental canal using software “OWANDY OPG I-MAX TOUCH OSP and
Quick vision to get histogram equalization and gray values. The entire data was
entered in self-made proforma and was analyzed by using SPSS 20th version.
Results: Overall 70 patients were studied; their mean age was 28.23+12.43
years, females were found in the majority (57.14%). Most of the patients
(54.28%) were seen with inferior alveolar variations of Type |, followed by
21.42% Type 1I, 14.28% type Il and 10% with Type IV. According to the site of
mandibular canal locations; 21 of 70 had right side, 15 had left side and 34 had
bilateral. There was statistically no significant variance in the appearance of
inferior alveolar nerve according to age and gender.

Conclusion: Localized superior and inferior borders were 54.28% in our
population to avoid injury during the maxillofacial surgery or during dental
implant procedures. There was an insignificant difference in location according
to age and gender

Keywords: Inferior alveolar canal, gender, age.

Cite this article as: Khalid M, Ahmed A, Memo AR, Manzoor F, Salman S. Anatomical location of inferior alveolar canal

in different age groups in local population. Ann Pak Inst Med Sci. 2020; 16(1): 32-35.

Introduction

The mandibular canal or inferior alveolar canal (IAC) is a
vital osseous channel found within mandible that enables
neurovascular bundle passage as well as passage of
mandibular trigeminal nerve division (V3) and the
inferior alveolar nerve (IAN).! The IAN is important in

the lower 3rd division of face for proper functioning of
the nervous system.? The IAC runs from mandibular to
mental foramen, in the mid-third of the ramus
surface generally underneath the edge of the 2nd
premolars or between 1st and 2nd premolars.® The IAN
proceeding in the mandibular canal anteriorly passes
through the mandible between lingual and buccal sides.
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The IAC's route is grouped into four regions: mental,
body, angle and Ramus.? Radiographic photographs are
deemed as crucial diagnostic tools when assessing and
planning treatment. In this approach lateral
surgery reaches the skull base. Variations in maxillary
vessels and the branches of mandibular nerve and the
mandibular nerve itself can contribute to neurovascular
contraction that can cause numbness, headache and
localized pain.* Mandibular canal evaluation techniques
include flat panel CT, orthopantomography and CT
scan.>® Impairment in mandibular nerves bundles mostly
occurs due to surgical complications while dental
installations and also failure to recognize these
constructs.” IAN is by far the most frequently damaged
nerve while implant therapy (64.4 percent). Precise
evaluation of crest of IAC (particularly superior
border) and alveolar boneis necessary before any
surgical procedure is planned, otherwise, inferior alveolar
neurovascular bundles are highly prone to damage.®®
Determining the 1AN's location and orientation and
associated anatomical constructs is crucial in minimizing
the chance of injury.’® The aim of the current study was
the evaluation of radiographic presentation of
inferior canal to assess the patterns in these constructs,
and their association with the gender and age in local
population to obtain aclear evaluation of the
IAC that can possibly assist implantologists and
surgeons while planning the treatment.

Methodology

The observational study was executed at the Dental
Department of ISRA University Hospital Hyderabad,
from September 2014 to February 2015.

All the adult dentate patients aged >18 years with
permanent teeth underwent diagnostic quality imaging
with suitable contrast and density. The presence of the
first molar, canine, 1% and 2" premolars in images,
superimposition of structures and either of gender were
included. All the patients with radiopaque or radiolucent
lesions in mandibular body present in the regions of third
molars (from right to left), posterior mandibular implant
such as bone platting as well as missing incisors or
right/left mandibular first molar and bone pathologies or
jaw fracture were excluded. All the patients underwent
panoramic digital imaging. The manufacturer’s manual
based images were obtained by digital panoramic device
to assess the various patterns of inferior alveolar canal
(IAC) by using OWANDY OPG I-MAX TOUCH
software O.S.P and Quick vision for histogram

equalization and gray values. The criteria for inferior
alveolar canal variations: 2

Type | IAC variations

| Visible inferior and superior borders

1 Invisible inferior and visible superior borders
1l Invisible superior and visible inferior borders
v Invisible inferior and superior borders

The entire data was entered in self-made proforma and
was analyzed by using SPSS 20™ version.

Results

Total 70 patients were studied; their mean age was
28.23+12.43 years; 40 females were found in majority
57.14% while 30 males were 42.85% with male to female
ratio of 1:1.3

In terms of inferior alveolar canal (IAC) variations; most
of the patients 54.28% were seen with Type I, followed
by 21.42% had Type Il, 14.28% had type 1, while 10%
of the cases were found with Type IV (See IAC variation
criteria). According to inferior alveolar canal locations 21
of 70 had right side, 15 had left side and 34 had bilateral
(Table No I).

Statistically no significant variance was found in the
appearance of inferior alveolar canal according to age and
gender, p-value 0.604 and 0.094 respectively. Table No:
1.

Table I: Locations of inferior alveolar canal (n=70)

Locations Total

Right Left Both
Side Side Side

Appearance of IAC

Type I: Visible superior and

inferior borders 10 07 21 38

Type IlI: Visible superior and

invisible inferior borders 05 03 ! 15

Type IlI: Visible inferior and

invisible superior borders 03 03 4 10

Typ(_e IV:_ Invisible superior 03 02 2 07
and inferior borders

Total 21 15 34 70

Discussion

Precise assessment of the morphology and size of bone is
essential in preoperative preparation for the placement of
mandibular implants. The size of preferred implant varies
as per width and height of bone, and mandibular
canal location. In this study out of 70 patients
30(42.85%) were males and 40(57.14%) were females;
with male to female 1:1.3 ratio. Whereas, male to female
ratio of 1.06:1 reported by Ngeow WC et al,*2 was higher
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Table I1: Appearance of the inferior alveolar canal according to age and gender (n=70)

Effect modifies Types of IAC
| I m IV Total ~ P-value
Gender Male 14 7 6 3 30
Female 24 8 4 4 40 0.604
Age 20-35 years 19 6 5 0 30
Groups 36-50 years 11 5 5 3 24 0.094
>50 years 8 4 0 4 16

then the current study. The patients’ mean age
(28.23+12.43 years) in this study was similar to a study
conducted by Ngeow WC et al'?. Freitas GB et al'®
reported that females were 62.7% and males were 37.3%
with age range of 13 to 87 years. On the other hand,
Mirbeigi S et!! also reported similar findings regarding
gender.

In this study according to inferior alveolar canal (IAC)
locations 21 of 70 had the right side, 15 had left side and
34 had bilateral. Similarly, Freitas GB et al'®
demonstrated that of 90 (32.2%) bifid IAC cases occurred
entirely on right side, whereas 24.5% were left side and
around 43.3% were bilateral bifid IAC. Other studies also
observed higher incidence of right side among around 57
to 63%.1415

The IAC structure is anatomical reference guide to
the surgeries performed in jaws. The third molar
extraction, placement of implants, orthognathic surgical
procedures, fixation and reduction of fractures within
different mandibular regions are the procedures carried
out near this channel which raise the likelihood of
injuries to the IAN., Measuring the bone volume
can prevent injuries that occur due to implant procedures
conducted within the inferior alveolar nerve (IAN). The
mandibular canal trajectory at an implantation site can
modify  the lower lip  sensation because
of IAN impairment and remains among the most severe
complications of surgical proceduresin mandibular
implant.'” In the current study according to IAC variation
criteria, most patients 38(54.28%) were of Type |, after
that 15(21.42 %) cases of Type Il, 10(14.28%) cases of
Type Il and 7(10%) cases of Type IV. In contrast, Pria
CM et al? reported that the location and the outline of
IAC were Type | in 36.75% cases, after that type Il in
34.14% cases. In another study Taha OB et al‘
demonstrated that 63.33% cases of IAC were Type I,
17.3% had type Il and 19.3 % representing type IV,
while Type Il classification was not seen in any patient.

The current study found no significant variance in the
appearance of inferior alveolar canal according to age and
gender. Similarly, an international study reported that
relative site of IAC and linked foramina among adults
were fairly persistent regardless of age and gender. While
inconsistently Simonton JD et al? indicated that age and
gender both are prognostic of anatomically surgical
endodontic associations and must be taken into account in
the pre-surgical planning. Thus further studies based on
large population should be done to evaluate the proper
anatomical variation of inferior alveolar canal.

Conclusion

It was concluded that localize inferior and superior
borders 54.28% canal in our population in order to avoid
injury during the maxillofacial surgery or during dental
implant procedures. There was statistically no significant
variance in location according to age and gender. Further
large sample size studies are required on this assessment.

References

1. Kilic C, Kamburoglu K, Ozen T, Balcioglu HA, Kurt B,
Kutoglu T, Ozan H. The position of the mandibular canal
and histologic feature of the inferior alveolar nerve.
Clinical Anatomy: The Official Journal of the American
Association of Clinical Anatomists and the British
Association of Clinical Anatomists. 2010 ;23(1):34-42.

2. Pria CM, Masood F, Beckerley JM, Carson RE. Study of the
inferior alveolar canal and mental foramen on digital
panoramic images. J Contemp Dent Pract. 2011;12(4):265-
271.

3. Misch CE. Applied anatomy for dental implants. In: Misch
CE (Ed). Contemporary Implant Dentistry (3rd ed). St
Louis, Mo: Mosby. 2005:495-500.

4. Pai MM, Swamy RS, Prabhu LV. A variation in the
morphology of the inferior alveolar nerve with potential
clinical significance. Biomedicine International. 2010;1(2).

5. Deivanayagi M, Shakila KR, Premnath K, Subbarayudu G,
Ushakiranraju R, Kumar P. Localization of Mandibular
Canal in Dry Mandibles using Digital Orthopantomography
and Cone Beam Computed Tomography: A Pilot Study.
Annals of Medical and Health Sciences Research. 2019.

6. Bolin A. Radiographic evaluation of mandibular posterior
implant sites: Correlation between panoramic and

Ann Pak Inst Med Sci

October- December 2019 Vol. 15 No. 4

www.apims.net 34



10.

11.

12.

13.

Ann Pak Inst Med Sci

Anatomical Location of Inferior Alveolar Canal in Different Age Groups in Local Population

tomographic determinations. Clin Oral
1996;7(4):354-59

Al-Siweedi SY, Nambiar P, Shanmuhasuntharam P, Ngeow
WC. Gaining surgical access for repositioning the inferior
alveolar neurovascular bundle. The Scientific World
Journal. 2014;2014.

Juodzbalys G, Wang HL, Sabalys G, Sidlauskas A, Galindo
Moreno P. Inferior alveolar nerve injury associated with
implant surgery. Clin Oral Impl Res. 2013; 24: 183-190.
Dora AC, Karjodkar F, Sansare K et al. Decortication of
inferior alveolar canal in elderly population: a cone beam
computed tomography study. Int J Health Sci Res. 2016;
6(9):239-244.

Abdallah Edrees MF, Moustafa Attia A, Abd Elsattar MF,
Fahmy Gobran HG, Ismail Ahmed A. Course and
Topographic Relationships of Mandibular Canal: A Cone
Beam Computed Tomography Study. Int J Dentistry Oral
Sci. 2017;4(3):444-449.

Mirbeigi S, Kazemipoor M, Khojastepour L. Evaluation of
the course of the inferior alveolar canal: the first CBCT
study in an Iranian population. Polish journal of radiology.
2016;81:338.

Ngeow WC, Dionysius DD, Ishak H, Nambiar P. A
radiographic study on the visualization of the anterior
loop in dentate subjects of different age groups. J Oral
Scie. 2009;51(2):231-237.

Freitas GB, Morais LA, Silva MB, Silva TC, Junior M,
Coutinho LR. Incidence and classification of bifid
mandibular canals using cone beam computed

Implants Res

14.

15.

16.

17.

18.

19.

20.

tomography. Brazilian Journal of Oral Sciences. 2015
:14(4):294-298.

Orhan K, Aksoy S, Bicenoglu B, Sakul BU, Paksoy CS.
Evaluation of bifid mandibular canals with cone beam
computed tomography in a Turkish adult population: a
retrospective study. Surg Radiol Anat. 2011; 33: 501-507
Mizbah K, Gerlak N, Maal TJ, Bergé SJ, Meijer GJ. The
clinical relevance of bifid and trifid mandibulars canals.
Oral Maxillofac Surg. 2012; 16: 147-151

Xie Q, Wolf J, Soikkonen K, Ainamo A. Height of
mandibular basal bone in dentate and edentulous
subjects. Acta Odontol Scand. 1996; 54: 379-383.

Neves FS, Tourinho DF, Carrera M, Crusoé-Rebello |,
Bittencourt T, Setubal M. Measurements of the
mandibular canal by multidetector computed tomography
. Braz J Oral Sci. 2012;11(2):21-25

Taha OB. Evaluation of the Course of the Inferior Dental
Canal Using Digital Dental Panoramic Imaging. Iraqi Dental
Journal. 2015;37(2):39-42.

Angel JS, Mincer HH, Chaudhry J, Scarbecz M. Cone-beam
Computed Tomography for analyzing variations in inferior
alveolar canal location in adults in relation to age and sex.
Journal of forensic sciences. 2011;56(1):216-219.
Simonton JD, Azevedo B, Schindler WG, Hargreaves KM.
Age-and gender-related differences in the position of the
inferior alveolar nerve by using cone beam computed
tomography. Journal of endodontics. 2009 Jul 1;35(7):944-
949.

January-March 2020 Vol. 16 No 1 35



