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INTRODUCTION 


The  trigeminal  nerve  is  the  largest  of  all  the  cranial  nerves.  It 
 originates  from  the  brainstem  at  the  mid  lateral  surface  of  the  pons,  near  its 
 upper  border,  by  a  smaller  motor  and  a  larger  sensory  root.  The  trigeminal 
 nerve gives three branches distal to the trigeminal ganglion. The upper branch 
 of the trigeminal nerve is the ophthalmic nerve (V1). The middle branch is the 
 maxillary nerve (V2), The lower branch is the mandibular nerve (V3).39


Mandibular  division(V3)  of  the  trigeminal  nerve  passes  through  the 
 mandibular foramen and enters the mandibular canal. It contains both sensory 
 and motor fibres. The mandibular nerve is formed by a large sensory root from 
 the gasserian ganglion that passes inferiorly together with the motor root of the 
 trigeminal nerve. 


The  anterior  division  of  mandibular  nerve  supplies  the  muscles  of 
 mastication and the buccal nerve, supplies the skin and mucous membranes of 
 the cheek as well as part of the gums.18


The posterior division of the nerve has three major subdivisions, each 
 with mixed functions: 


1.  The  auriculotemporal  nerve  and  its  branches  supply  the  upper  part  of 
the lateral surface of the ear, the upper part of the meatus, the tympanic 
membrane, the parotid gland,and the skin of the side of the head. 
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2.  The lingual  nerve supplies sensation  to the  gums and  anterior portion 
 of the tongue. 


3.  The  inferior  alveolar  nerve  itself  has  three  branches:  the  mylohyoid 
 nerve,  the  motor  branch,  innervates  the  mylohyoid  muscle  and  the 
 anterior belly of the digastric muscle;the inferior dental plexus supplies 
 the gums and the teeth of the mandible; and the mental nerve supplies 
 the  skin  of  the  chin  and the  skin  and  mucous  membrane  of  the  lower 
 lip and gums.18


Variations  in  the  branching  pattern  and  abnormal  communication 
 among the inferior alveolar nerve  are extensively documented. The  existence 
 of  communication  between  the  lingual  nerve  and  inferior  alveolar  nerve, 
 which  is  a  frequently  reported  variation  in  the  literature,  is  thought  to  be 
 responsible for inadequate mandibular anaesthesia. Knowledge about position 
 and course of inferior alveolar nerve and its possible branches is important not 
 only  for  adequate  local  anaesthesia  but  also  for  dental,oncological  and 
 reconstructive procedures.18


Chavez  et  al  (1996)10suggested  that  during  embryonic  development 
 there  might  be  three  inferior  dental  nerves  innervating  three  groups  of 
 mandibular  teeth.  The  canal  to  the  incisors  appeared  first  followed  by  the 
 canal to the primary molars and subsequently canal to the permanent molars. 


These canals are directed from the lingual surface of mandibular ramus 
towards different tooth groups. During rapid prenatal growth and remodelling 



(14)3 


in the ramus region there is coalescence of canal entrances that are obvious at 
 birth. This theory explains us the occurrence of bifid canals. The incidence of 
 bifid canals is considered to be very low and reported to be 0.08%, 0.4% and 
 0.9% in variousstudies. It is important for dentists to identify the presence of 
 bifid canals to modify anaesthetic techniques to avoid pain and discomfort to 
 patients. Therefore identification of such variations in  patterns of mandibular 
 nerve canal  are  of considerable interest  to  dentists.  It  is  reported that inferior 
 alveolar  nerve  is  a  single  canal  in  60%  cases  while  in  other  specimens  the 
 canal was less defined and the nerves and vessels were spread out to occupy a 
 space within the bone rather than a tunnel.45


The  other  anatomical  variation  seen  in  inferior  alveolar  canal  is  the 
 retromolar  canal  which is  rarely been studied in  dental literature.  It  normally 
 arises  from  the  mandibular  canal  behind  the  third  molar  and  travels  antero-
 superiorly to the retromolar foramen which is located in the retromolar fossa. 


The clinical significance of existence of retromolar canal and its neurovascular 
content is not yet clear. Some authors have demonstrated it as a neural branch 
to  mandibular  molars  which  arise  from  inferior  alveolar  nerve  or  from 
retromolar  branch  that  travels  through  the  retromolar  canal.  Others  have 
shown  an  aberrant  buccal  nerve  originating  from  the  inferior  alveolar  nerve 
within  the  ramus  of  the  mandible,  traversing  through  the  retromolar  canal, 
emerging  through  the  retromolar  foramen  and  then  passing  forward  and 
upward to penetrate the buccinators muscle. Previous studies on incidence of 
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retromolar  canal  have  been  conducted  using  cadaver  mandibles  and  the 
 incidence were reported as  (0-72%).48


Mandibular  nerve  along  its  course  of  the  canal  runs  upward  and 
 backward to open at the mental foramen which is described as anterior loop in 
 Sicher’s  oral  anatomy.  A  more  precise  description  is  reported  by  Bavitz 


"where  the  mental  neurovascular  bundle  crosses  anterior  to  mental  foramen 
 then  doubles  back  to  exit  the  mental  foramen".Several  studies  have  shown 
 wide  variations  in  anterior  loop  length.  Its  importance  plays  a  major  role  in 
 placing dental implants.These anterior loops cannot be seen clinically but can 
 be detected in radiographs. 


Assessments of these anatomical variations were done previously with 
 two-dimensional  (2D)  imaging  modalities  which  have  been  used  indentistry 
 since  the  first  intraoral  radiograph  was  obtained  in  1896.  Since  then,  dental 
 imaging  techniques  have  advanced  with  the  introduction  of  tomography  and 
 panoramic  imaging.  Tomography  made  it  possible  to  isolate  areas  of  interest 
 within  the  scope  of  a  radiographic  examination,  while  panoramic  imaging 
 utilizes  principles  of  tomography,  making  it  possible  to  visualize  the 
 maxillofacial structures in a single comprehensive image.16,52


More recent advances in digital diagnostic imaging have meant lower 
radiation  doses  and  faster  processing  times  without  affecting  the  diagnostic 
quality  a  of  the  intraoral  or  panoramic  images.  However,  2D  images  possess 
unique  inherent  limitations  (including  magnification,  distortion,  and 
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superimposition)  that  can  make  it  possible  to  misrepresent  structures.Cone 
 beam  computed  tomography  (CBCT)  is  capable  of  producing  three-
 dimensional (3D) images that can guide diagnosis, treatment, and follow-up.16 
 Introduced  in  1998  for  dento  alveolar  imaging,  CBCT  generates  3D 
 data  at  a  lower  cost  and  with  lower  absorbed  doses  of  radiation  than 
 conventional  CT.  CBCT offers numerous advantages  compared to  traditional 
 2D  radiography,  including  a  lack  of  superimposition,  1:1  measurements,  the 
 absence of geometric distortions, and 3D display.16 


The  present  study  emphasises  on  the  importance  of  preservation  of 
these anatomical structures during surgical procedures by finding incidence of 
the  bifid  canal  and  retromolar  canal  and  the  distance  of  the  retromolar  canal 
from the distal aspect of CEJ of second molar which plays a major role in third 
molar  impaction  surgery  and  the  incidence  of  anterior  loop  and  its  length 
which  plays  an  important  for  anterior  implant  placement,using  cone  beam 
computed tomography. 
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AIM AND OBJECTIVES 


AIM OF THE STUDY


To  assess  the  anatomical  variations  of  the  mandibular  canal  using 
 CBCT.


OBJECTIVE OF THE STUDY: 


1.  To assess the incidence of retromolar canal and bifid canals. 


2.  To assess the horizontal distance of retromolar canal from distal aspect 
 of cement enamel junction of second molar. 


3.  To assess the height of the retromolar canal.  


4.  To assess the incidence of anterior loop and to measure the length. 


5.  To compare the incidence of retromolar canal and bifid canal on right 
and left side with gender. 
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REVIEW OF LITERATURE 


The  trigeminal  nerve  is  the  largest  of  all  the  cranial  nerves.  It 
 originates  from  the  brainstem  at  the  mid  lateral  surface  of  the  pons,  near  its 
 upper  border,  by  a  smaller  motor  and  a  larger  sensory  root.  The  trigeminal 
 nerve  gives  three  branches  (Figure  1)  distal  to  the  trigeminal  ganglion.  The 
 upper branch of the trigeminal nerve is the ophthalmic nerve (V1). The middle 
 branch is the maxillary nerve (V2),  The lower branch is the mandibular nerve 
 (V3).39


FIGURE 1: BRANCHES OF TRIGEMINAL NERVE 
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 MANDIBULAR NERVE: 


The  mandibular  nerve  is  the  third  and  inferior  division  of  the 
 trigeminal  nerve.  Unlike  the  ophthalmic  and  maxillary  divisions,  which 
 contain only afferent fibres, the mandibular division contains both afferent and 
 efferent fibres. It runs from the trigeminal ganglion through the foramen ovale 
 down  towards  the  mandible  in  the  region  of  the  infra-  temporal  fossa  giving 
 off  several  branches  (Figure  2).  The  main  trunk  divides  into  the  nervus 
 spinosus, a recurrent meningeal branch and the medial pterygoid nerve. Then, 
 it  divides  into  a  small  anterior  and  a  large  posterior  trunk;  the  masseteric 
 nerve,  the  deep  temporal  nerve,  the  long  buccal    nerve  and  the  lateral 
 pterygoid  nerve  originate  from  the  former;  from  the  posterior  division  the 
 auriculotemporal  nerve,  the  lingual  nerve  and  the  inferior  alveolar  nerve 
 originate. The inferior alveolar nerve gives off the mylohyoid nerve before it 
 enters the mandible through the mandibular foramen on the medial surface of 
 the mandibular ramus and gives two terminal branches: the mental nerve and 
 the incisive nerve. 


FIGURE 2: SCHEMATIC REPRESENTATION OF THE 
MANDIBULAR NERVE AND ITS BRANCHES 



(22)9 


Anatomical variations of the mandibular nerve supply: 


Variations  in  the  branching  pattern  or  topographical  relations  of  the 
 mandibular nerve often account for failure to obtain adequate local anaesthesia 
 in routine oral and dental procedures and for unexpected injury to branches of 
 the nerve during oral/maxillofacial surgery. To date, anatomical variations of 
 the  mandibular  nerve  and  its  branches  have  been  described  by  several 
 authors.15, 26, 4 


Anatomical variations of the inferior alveolar nerve (IAN)


Extra osseous variations of the IAN 


The  inferior  alveolar  nerve,  before  entering  the  mandible,  can  give 
 multiple branches. This variation is associated with the presence of accessory 
 foramina  and  multiple  canals.  Several  authors  reported  the  presence  of 
 multiple  foramina  in  the  mandible  and  the  important  role  of  these  accessory 
 foramina either in vascularisation or innervation has been suggested. 


Intraosseous variations of the IAN: 


Even  if  the  inferior  alveolar  nerve  enters  the  mandible  by  a  single 
 foramen,  it  can  have  several  variations  during  its  course  into  the  mandibular 
 canal.38


Chavez  et  al  (1996)10 suggested  that  during  embryonic  development 
there  might  be  three  inferior  dental  nerves  innervating  three  groups  of 



(23)10 


mandibular  teeth.  The  canal  to  the  incisors  appeared  first  followed  by  the 
 canal to the primary molars and subsequently canal to the permanent molars. 


These  canals  are  directed  from  the  lingual  surface  of  mandibular  ramus 
 towards different  tooth groups. During rapid  prenatal growth and remodeling 
 in the ramus region there is coalescence of canal entrances that are obvious at 
 birth.10


The  study  by Rajchel  et  al  (1986)37on  45  Asian  adults  demonstrated 
 that the mandibular canal, when proximal to the third molar region, is usually 
 a  single  large  structure,  2.0  to  2.4  mm  in  diameter.  Measurement  obtained 
 from  105  cadaver  mandibles  by Obradovic  et  al  (1993)35  found  the  average 
 diameter of the mandibular canal in its horizontal part is 2.6 mm. Ikeda et al 
 (1996)21,  conducted  similar  cadaver  study  and  reported  that  canal  is 
 approximately 3.4 mm wide.   


Naitoh et al(2009)31 by reconstructing 122 two-dimensional images of 
 the  mandibular  ramus  region,  observed  bifid  mandibular  canals  in  65%  of 
 patients  and  classified  it  as  retromolar,  dental,  forward  and  buccolingual 
 canals.  


Variations  in  the  anatomy  of  mandibular  canal  can  be  in  the  form  of 
bifid,  trifid,  double  mandibular  canal  and  pseudo  bifid  /  double  mandibular 
canals .6, 43
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Moreover, it can present duplications or bifurcations in  its course and 
 in some cases is possible to find a trifid mandibular canal.2


Variations  in  the  branching  pattern  and  abnormal  communication 
 among the lingual nerve, anterior division of trigeminal nerve (ATN) and IAN 
 are  extensively  documented.  The  existence  of  communication  between  the 
 lingual  nerve  and  IAN,  which  is  a  frequently  reported  variation  in  the 
 literature, is thought to be responsible for inadequate mandibular anaesthesia. 


The origin of the ATN by more than two roots and its relation to the maxillary 
 artery,  as  well  as  communicating  nerve  twig  between  the  ATN  and  IAN  and 
 its incidence, are also widely documented. 


Variations of the IAN in the Retromolar fossa: 


 It  corresponds  to  a  depression  located  towards  the  lateral  of  the 
 retromolar  triangle;  thus,  its  medial  boundary  is  the  lateral  lip  of  the  triangle 
 and  its  lateral  boundary  is  constituted  by  the  anterior  boundary  of  the 
 mandibular ramus.  Towards the anterior, it continues  with  the latero alveolar 
 canal. The retromolar fossa allows insertion to the buccinator muscle.  With a 
 variable prevalence of 12.9% in the Brazilian population.46


In  India  between  17.3%  Senthil-Kumar  &  Kesavi,  (2010)42  and 
21.9% Narayana et  al.,  (2002)32.  The  injury  of  these  elements  during  an 
extraction  surgery  of  the  lower  third  molar  could  cause  abundant  bleeding, 
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post  operatory  haematomas  or  alterations  in  sensitivity,  as  well  as  pain  and 
 paresthesias. 


The  surgical  removal  of  an  impacted  mandibular  third  molar  may 
 injure the inferior alveolar nerve (IAN). Neurological complications resulting 
 from  this  kind  of  surgery  may  arise  from  an  insufficient  diagnosis  of  the 
 surrounding  anatomical  structures  or  the  applied  surgical  technique.  The 
 incidence  of  these  neurological  complications  ranges  from  0.2  to  1  %  for  a 
 permanent injury and from 3.3 to 13 % for a temporary injury. 


The  incidence  of  damage  to  the  IAN  increases  to  30%  when  a  close 
 relationship  between  the  third  molar  and  the  mandibular  canal  is  observed 
 radiographically. Therefore, it is important to evaluate the position of the third 
 molar and determine its relationship with the mandibular canal preoperatively 
 to minimize the risk of nerve damage. 


Imaging  is  undoubtedly  an  essential  tool  for  diagnosis  and  surgical 
 management,  Although  panoramic  radiography  is  one  of  the  most  effective 
 and widely used dental radiographic tools for evaluating the risk of IAN nerve 
 damage, the absence of the cortical bone of the mandibular canal may not be 
 clearly evident with this method, and it is impossible to determine whether its 
 course is buccal or lingual to the roots or between the roots. 


If  the  radiological  markers  on  a  panoramic  radiograph  are  suggestive 
of  an  intimate  relationship  between  the  impacted  tooth  and  the  mandibular 
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canal,  additional  examination  systems  are  recommended  for  further 
 investigation  to  clarify  the  three-dimensional  relationship  between  the  two 
 structures. 


Computed tomography (CT) may be recommended to verify the close 
 relationship  between  the  third  molar  and  the  mandibular  canal  in  a  three-
 dimensional (3D) view. The higher radiation dose, increased financial cost and 
 less  accessibility,  however,  are  the  negative  aspects  of  CT  compared  with 
 conventional imaging.16


Cone beam computed tomography (CBCT) is an imaging modality that 
 has recently become useful for dento maxillofacial imaging. When compared 
 with  conventional  CT scanners, CBCT units  cost less and require less space, 
 have a rapid scan time, limit the beam to the head and neck, reduce radiation 
 doses and have interactive display modes that offer maxillofacial imaging and 
 multiplanar  reformation,  making  them  more  suitable  for  use  in  dental 
 practices.16, 52


The  multiplanar  ability  of  generating  images  in  axial,  coronal  and 
sagittal  planes  are  provided  by  computed  tomography  (CT),  magnetic 
resonance  and  cone  beam  computed  tomography  (CBCT).  These  semiotics 
resources enable the professional to recreate the anatomical forms with simple 
functions increasing the efficacy in diagnosing the clinical cases.16
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Some  authors  considered  CBCT  as  fundamental  to  evaluate  the 
 position  and  path  of  the  inferior  alveolar  canal,  mainly  in  cases  of  surgical 
 intervention.  This  avoids  nervous  damages  such  as  neuropraxia,  axonotmesis 
 and  neurotmesis  caused  by  either  dilacerations,  compression  or  stretching  of 
 the inferior alveolar nerve.16, 52 


Retromolar canal: (RMC) 


The retromolar canal in the mandible is an anatomic structure that has 
 rarely been studied in the dental literature and has generally been neglected in 
 anatomic textbooks. The retromolar canal normally arises from the mandibular 
 canal  behind  the  third  molar  and  travels  antero  superiorly  to  the  retromolar 
 foramen (Fig 3), which is located in the retromolar fossa


FIGURE 3: RMF: RETROMOLAR FORAMEN 


It   is a rare anatomic variation found in the retromolar triangle, a small 
triangular-shaped region posterior to the third molar tooth in the mandible. 
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Identifying  the  position  and  configuration  of  mandibular  canal 
 variations  are  important  in  surgical  procedures  including  sagittal  split 
 osteotomy,  removal  of  impacted  third  molars.  The  neurovascular  content  of 
 the  mandibular  RMC  is  very  important  for  surgical  procedures  involving  the 
 retromolar area. The clinical significance of the existence of a RMC and of its 
 neurovascular content is not yet clear. 


 There  have  been  limited  articles  about  both  anatomy  and  the 
 description of RMC in  anatomy or surgery textbooks  until  recent  research in 
 this area. Knowledge of this anatomical variation may prevent in this area and 
 serve as an anatomical landmark for ethnic identification.48 


The  few  cadaver  studies  that  have  evaluated  the  existence  of  the 
 retromolar foramen have reported great variability, with  a frequency of up to 
 72%.  The  neurovascular  bundle  was  found  to  contain  predominantly  thin 
 nerve  fascicles  of  myelinated  nerve  fibers,  numerous  venules,  and  small 
 arteries  accompanying  the  nerve  fibers.  The  clinical  significance  of  the 
 existence of a retromolar canal and of its neurovascularcontent is not yet clear. 


Some  authors  have  demonstrated  that  a  neural  branch  to  the  mandibular 
molars  arises  from  the  inferior  alveolar  nerve  or  from  the  retromolar  branch 
that  travels  through  the  retromolar  canal.  Others  have  shown  an  aberrant 
buccal  nerve originating from  the inferior  alveolar nerve within the ramus  of 
the  mandible,  traversing  through  the  retromolar  canal,  emerging  through  the 
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retromolar  foramen,  and  then  passing  forward  and  upward  to  penetrate  the 
 buccinator muscle.42 


Carter  et  al  (1971)9  demonstrated  that  a  neural  branch  to  the 
 mandibular  molars  arises  from  the  inferior  alveolar  nerve  (IAN)  or  from  the 
 retromolar  branch  that  travels  through  the  RMC.  However,  Jablonskiet 
 al.(1985)22 have  shown  an  aberrant  buccal  nerve  originating  from  the  IAN 
 within  the  ramus  of  the  mandible,  traversing  through  the  RMC,  emerging 
 through  the  RMF  and  then  passing  forward  and  upward  to  penetrate  the 
 buccinator muscle.


The  retromolar  canals  were  further  classified  into  5  categories       
 (Figure  4)  according  to  the  course  and  morphology:  vertical  course  of 


retromolar canal (type A1), vertical course of retromolar canal with additional 
 horizontal  branch  (type  A2),  curved  course  of  retromolar  canal  (type  B1), 
 curved course of retromolar canal with additional horizontal branch (type B2), 
 and horizontal course of retromolar canal (type C).42


Bilecenoglu  and  Tuncer  (2006)8 reported  mean  distances  of  4.2  mm 
and 11.9 mm from the retromolar foramen to the distal aspect of the alveolar 
socket of the third and second molars, respectively. 
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FIGURE 4: TYPES OF RETROMOLAR CANAL 


FIGURE 5: UNILATERAL PRESENCE OF RETROMOLAR 
 FORAMEN ON THE LEFT


FIGURE 6: BILATERAL PRESENCE OF RETROMOLAR FORAMEN
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 BIFID CANAL


Bifid is derived from the Latin word meaning a cleft into two parts or 
 branches.  Bifid  mandibular  canals  originate  at  the  mandibular  foramen  and 
 might  each  contain  a  neurovascular  bundle.  The  various  types  of  bifid 
 mandibular  canals  have  been  classified  according  to  anatomical  location  and 
 configuration.  Smaller  accessory  canals  might  be  seen  in  association  with 
 normal or bifid mandibular canals. 


Results  of  previous  anatomical  and  radiological  studies  demonstrate 
 significant  variation  in  the  course  of  the  mandibular  canal.  Oliver  found  the 
 inferior  alveolar  nerve  in  a  single  canal  in  60%  of  the  cases.  In  the  other 
 specimens,  the  canal  was  less  well  defined  and  the  nerves  and  vessels  were 
 spread out to occupy a space within the bone rather than a tunnel. 


Nortje et al (1977)34 found an occurrence of bifid inferior mandibular 
 canals of 0.9%. Grover and Lorton (1983)19 were only able to find 0.08% of 
 radiographs  suggestive of bifurcation of the inferior  alveolar nerve. Langlais 
 et al (1985)25  found 0.9 % cases of bifid inferior mandibular canals, of which 
 33% occurred in males. 


Nortjeet al (1977)34described three main patterns of duplication: 


Type  I:  (most  common)  –  duplicate  canals  originating  from  a  single 
 mandibular foramen, usually the same size. 


 Type Ia: the lower canal is sometimes smaller. 
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 Type Ib: the upper canal is the smallest of the two canals. 


Type II: a short upper canal extending to the second or third molar areas. 


Type  III:  (least  common)  –  two  canals  of  equal  size,  arising  from  separate 
 foramina, that join in the molar area. 


Type  IV:  is  double-  canal  variations  in  which  the  supplemental  canals  arise 
 from  the  retromolar  pad  area  band  join  the  main  canals  in  the  retromolar 
 areas.8


LANGLAIS et al., (1985)25 :(Figure 7)


Type 1: Bilateral single high mandibular canals - single canals either touching 
 or within 2 mm of the apices first and second permanent molars.  


Type  2:  Bilateral  single  intermediate  mandibular  canals  –  single  canals  not 
 fulfilling the criteria for either high or low canals.  


Type 3:  Bilateral single low mandibular canals, single canals either touching 
 or within 2 mm of the cortical plate of the lower border of the mandible. 


Type  4:  Variations  including:  asymmetry,  duplications  and  absence  of 
mandibular canal.7 
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FIGURE 7: CLASSIFICATION OF BIFID CANAL 
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Evaluation  of  bifid  mandibular  canal  at  the  posterior  mandible  using 
 CBCT images: 


The  bifid  mandibular  canal  was  classified  into  five  types  and  one 
 group  of  the  trifid  canal  type  was  added  to  the  classification  of Naitoh  et  al 
 (2009)31 


Type  1  (Retromolar  canal  type):  The  retromolar  canal,  which  bifurcates 
 from the mandibular canal in the mandibular ramus region, courses forward at 
 first, reaching the retromolar region after the crook.


FIGURE 8:  CONE-BEAM COMPUTED TOMOGRAPHY (CBCT) 
IMAGE SHOWS CANAL   TYPE 1 (RETROMOLAR CANAL TYPE) 
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Type  2  (Dental  canal  type):  The  dental  canal,  which  bifurcates  from  the 
 mandibular  canal  in  the  mandibular  ramus  region,  courses  forward,  reaching 
 the root of the molar. 


FIGURE 9: CBCT IMAGE SHOWS CANAL TYPE 2 (DENTAL 
 CANAL TYPE). 


Type 3 (Forward canal type):  


A. Forward  canal  without  confluence:  The  forward  canal,  which 
 bifurcates from the  mandibular canal  in  the  mandibular ramus  region, 
 courses forward to the second molar region. 


B. Forward  canal  with  confluence:  The  forward  canal,  which  bifurcates 
from the mandibular canal in the mandibular ramus, courses anteriorly 
and then, joins the main mandibular canal. 
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FIGURE 10: CBCT IMAGES SHOW CANAL TYPE 3 (FORWARD 
 CANAL TYPE A WITHOUT CONFLUENCE, B WITH 


CONFLUENCE). 


Type 4 (Bucco lingual canal type):  


A. Lingual canal: The lingual canal, which bifurcates from the mandibular 
 canal  in  the  mandibular  ramus,  courses  lingually  and  then  penetrates 
 through the lingual cortical bone. 


B. Buccal canal: The buccal canal, which bifurcates from the mandibular 
canal in the mandibular ramus, courses bucco-inferiorly. 
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TYPE 5 (TRIFID CANAL TYPE): A. TWO ACCESSORY CANALS OF 
 THE RETROMOLAR CANAL TYPE. 


FIGURE 11: CBCT IMAGE SHOWS CANAL TYPE 5A (TRIFID 
 CANAL TYPE: TWO ACCESSORY CANALS OF THE 


RETROMOLAR CANAL TYPE) 
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B. Two accessory canals of one retromolar and one dental canal type 


FIGURE 12: CBCT IMAGES SHOW CANAL TYPE 5B CANAL 
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C. Two accessory canals of the dental canal type: 


FIGURE 13: CBCT IMAGE SHOWS CANAL TYPE 5C CANAL 


D. Two accessory canals of one dental and one forward canal type 


FIGURE 14: CBCT IMAGE SHOWS CANAL TYPE 5D 
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E.  Two  accessory  canals  of  the  retromolar  canal  type  with  two 
 mandibular foramina 


FIGURE 15: CBCT IMAGES SHOW CANAL TYPE 5E CANAL
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 ANTERIOR LOOP: 


The  mental  nerve  (MN)  is  a  general  somatic  afferent  nerve  that 
 provides sensation to the lip, chin, and gingival tissue. It is the terminal branch 
 of  the  mandibular  nerve,  which  is  the  third  division  of  the  trigeminal  nerve. 


MN  exits  the  mandible  through  the  mental  foramen,  divides  into  3  branches 
 deep  to  the  depressor  anguli  oris  muscle,  and  supplies  the  skin  and  mucous 
 membrane of the lower lip, the skin of the chin, and the vestibular gingiva of 
 the mandibular incisor Jacobs et al., (2004)23. 


Anatomical  literature  has  described  the  inter  foraminal  region  of  the 
 mandible as possessing a mental nerve with a path that creates an anterior loop 
 (AL)  before  entering  the  mental  foramina  and  another  division  in  this  point 
 (anterior to the anterior loop of the mental nerve) as mandible incisive canal. 


Treatment  with  dental  implant  and  osteotomies are  often  complicated 
by  the  unknown  extent  of  the  anterior  loop  of  the  mental  neurovascular 
bundle.  Sensory  disturbances  of  the  mental  nerve  region  may  arise  after 
endosseous implants are installed in the mandibular inter foraminal region. A 
relatively common problem is the use of an inappropriate attachment depth or 
path  during  the  insertion  of  dental  implant  fixtures,  which  may  damage  the 
inferior  alveolar  nerve  (IAN)  and  mental  nerve.  The  incidence  of  permanent 
sensory disturbance to the lower lip after dental implant insertion in the mental 
foramen area is reportedly 7% to 10%.27,54 
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Complications such as loss of lip and chin sensation may result in lip 
 biting, impaired speech, and diminished salivary retention, deficits that have a 
 significant impact on a patient’s activities of daily living.


       


FIGURE 16: ANTERIOR LOOP 


INCIDENCE OF RETRO MOLAR CANAL AND BIFID CANAL 


K.  Narayana  et  al  (2002)32  did  a  study  to  examine  the  presence  of 
 retro  molar  foramen  using  dry  adult  mandibles.  They  analysed  a  total  of 
 53(21.9%) Retromolar canal were detected using dried mandibles. 


Senthil Kumar S et al (2010)42 did a study to examine the presence of 
retro  molar  foramen  using  human  adult  mandibles.  They  analysed  150  dried 
mandibles for the presence of retro molar foramen. Retro molar foramen were 
observed in 26 out of 150 mandibles (17.3%) . 
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Siddharth  Kumar  Singh  et  al(2010)43  did  a  study  to  localize  the 
 variations  in  different  parts  of  the  radiographic  course  of  mandibualr  canal 
 using opg. They analysed 825 mandibular canals using 425 panaromic images. 


bifid canal was observed in 35/803 mandibles (4.2% ). 


Mohammed Ashraf Khan et al (2013)29 did a study on prevalence of 
 retro  molar  foramen  using  adult  dried  mandibles.  They  analysed  446  adult 
 dried  mandibles.  Retro  molar  foramen  were  observed  in  59  out  of  446 
 mandibles  


J Muinelo- Lorenzo et al (2014)30 did a study to examine the presence 
 and morphological characteristics of retromolar foramens using CBCT. They 
 analysed 225 patients for the presence bifid  canals, it was observed in 83 out 
 of 225 patients. 


Yildiray  Sisman  et  al  (2015)44conducted  a  study  in  947  hemi 
 mandibles they examined for the presence of retromolar canal  a total of 253 
 (26.7 %) retro molar canals were detected with CBCT images. 


Ticiana  Sidorenko  de  O.  Capote  et  al  (2015)50  did  a  study  to 
examine the anatomical  variations using OPG. They analysed 500 panaromic 
radiographs and observed the prevalence of retromolar canal was 8.8 %. 
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INCIDENCE  OF  RETRO  MOLAR  CANAL  AND  BIFID  CANAL  ON 
 RIGHT AND LEFT SIDE: 


K.  Narayana  et  al  (2002)32did  a  study  to  examine  the  presence  of 
 retro  molar  foramen  using  dry  adult  mandibles.  They  analysed  a  total  of 
 53(21.9%)  Retromolar  canal  were  detected  using  dried  mandibles  with 
 26(10.7%) showed on the right side and 17(7.1%) on the left side. 


Senthil Kumar S et al (2010)42 did a study to examine the presence of 
 retro  molar  foramen  using  human  adult  mandibles.  They  analysed  150  dried 
 mandibles for the presence of retro molar foramen. Retro molar foramen were 
 observed  in  26  out  of  150  mandibles(17.3%).out  of  which  5.3%  was  present 
 on the right side and 4% was present on the left side. 


Mohammad  Ashraf Khan et al (2013)29did a study on prevalence of 
 retro  molar  foramen  using  adult  dried  mandibles.  They  analysed  446  adult 
 dried  mandibles.  retro  molar  foramen  were  observed  in  59  out  of  446 
 mandibles out  of which 6.95% were  found on the right  side and 5.15%  were 
 present  on the left side. 


Md. Jawed Akhtar et al (2014)24 did a study to examine the possible 
variations  of  retromolar  foramen  and  canal.  They  observed  33  out  of  224 
(14.7%) out of which 11(4.9%) were present on the right side and 7(3.1%) on 
the left side. 
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YildiraySisman  et  al  (2015)44  did  a  study  to  examine  for  the 
 prevalence  of  retromolar  canal.  They  examined  947  hemimandibles  in  632 
 patients  using  CBCT  and  corresponding  visualisation  with  panaromic 
 radiographs. Retromolar canal were observed in 253 (26.7 %)  with 27.7% on 
 the left side and 25.5% on the right side respectively. 


HORIZONTAL  AND  VERTICAL  DISTANCE  OF  RETROMOLAR 
 FORAMEN 


Thomas von Arx et al (2011)48 did a study to examine the variations 
 of  retro  molar  canal.  They  analysed  121  sides(100  unilateral  and  21  bilateral 
 cases)  for  the  presence  of  retro  molar  canal  using  CBCT  and  corresponding 
 visualisation with OPG. They analysed 31 retro molar canals using CBCT out 
 of  which  only  7  were  seen  on  the  corresponding  OPG.  with  regards  to  the 
 mean  distance  from  the  retro  molar  canal  to  the  second  molar  was  15.6  mm 
 (±2.39 mm). 


S.A.  Athavale  et  al  (2013)5 did  a  study  to  examine  the  presence  of 
 retro  molar  foramen.  They  analysed  71  dried  mandibles  and  observed  10 
 mandibles (14.08 % ). The minimum distance of RMF from the second molars 
 was 18.7(11.09-22.38)on right side and 17.1(10.81-24.96) on the left side.  


Bhagath  Kumar  Potu  et  al  (2014)7  did  a  study  to  examine  the 
prevalence of retro molar foramen and their distance from the distal aspect of 
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third  molars.  They  analysed  94  dry,  fully  ossified  adult  mandibles  for  the 
 presence of retro molar canal. He observed 1(11.7 %) cases out of 94 for the 
 presence of retro molar foramen. He observed   the avg distance of retro molar 
 foramen  from  3  rd  molar  socket  as  min-max  4-11  mm  with  a mean  of  6.21 


±2.01 mm. 


Han SS et al (2014)20 did a study to investigate the incidence, course, 
 width,  and  location  of  retromolar  canals  in  a  Korean  population  using  cone 
 beam  CT.  They  analysed  cross-sectional,  sagittal,  and  three  dimensional 
 images  from  volumetric  cone  beam  CT  data  of  446  patients  were 
 reconstructed using imaging analysis software for the presence of a retromolar 
 canal.  retro  molar  canal  were  observed  in  8.5  %  of  patients  (38/446).  The 
 mean distance of the retro molar canal to the distal aspect of second molar was 
 14.08 mm (SD ± 3.85, 8.50-24.00). 


VERTICAL  HEIGHT  OF  THE  RETROMOLAR  FORAMEN  FROM 
 THE MANDIBULAR CANAL 


K.  Narayana  et  al  (2002)32did  a  study  to  examine  the  presence  of 
retro  molar  foramen  using  dry  adult  mandibles.  They  analysed  a  total  of 
53(21.9  %)  Retromolar  canal  were  detected  using  dried  mandibles  with 
26(10.7  %)  and  they  have  studied  the  distribution  of  different  types  of 
retromolar  canals  and  they  categorized  into  retromolar  canal  into  three  types 
with the length varying from 8.7 mm to 20.3 mm. 
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Thomas von Arx et al (2011)48 did a study to examine the variations 
 of retro molar canal. They analysed 121 sides (100 unilateral and 21 bilateral 
 cases)  for  the  presence  of  retro  molar  canal  using  CBCT  and  corresponding 
 visualisation with OPG. They analysed 31 retro molar canals using CBCT out 
 of which only 7 were seen on the corresponding OPG. The mean height of the 
 canal was 11.34 mm (±2.36 mm; range 7.4-18.17 mm). 


INCIDENCE OF ANTERIOR LOOP 


Wei  Cheong  Ngeow  et  al  (2009)53  did  a  study  to  examine  the 
 incidence  of  anterior  loop.  They  analysed  10  randomly  selected  dental 
 panoramic radiographs by inter and intra observer. Out of 97 radiographs from 
 the  same  number    of  the  subjects  fulfilled  anterior  loop  was  visualised  in  39 
 (40 %) of the cases. 


Xiao Li  et  al  (2013)55  did  a  study  using  spiral  computed  tomography 
 to  identify the anterior loop  of the inferior alveolar nerve, and to  measure its 
 length and position in Chinese. Sixty-eight Chinese patients were included in 
 this retrospective study. An anterior loop could be identified in 83.1 % of the 
 cases. 


Chun-I  Lu  et  al(2015)11  in  his  study    to  examine  the  prevalence  of 
anterior  loop  and  measure  the  loop  length  using  cone-beam  computerized 
tomography  (CBCT)  Sixty-one  female  and  61  male  CBCT  scans  were 



(48)35 


randomly  selected  for  each  age  group:  21–40,  41–60,  and  61–80  years.  The 
 anterior loop was identified in 85.2 % of cases. 


Swati Gupta et al (2015)47 did a study to visualize the anterior loop of 
 the  mental  nerve  using  panoramic  radiographs.  They  analysed  500  digital 
 panoramic  radiographs  and  observed  73  (19  %)  radiographs  out  of  384 
 radiographs. 


INCIDENCE OF ANTERIOR LOOP ON RIGHT AND LEFT SIDE 


Wei  Cheong  Ngeow  et  al  (2009)53  did  a  study  to  examine  the 
 incidence  of  anterior  loop.  They  analysed  10  randomly  selected  dental 
 panoramic radiographs by inter and intra observer. Out of 97 radiographs from 
 the  same  number    of  the  subjects  fulfilled  anterior  loop  was  visualised  in  39 
 (40  %)  of  the  cases  and  they  concluded  that  most  of  the  anterior  loops  are 
 present  bilaterally  followed  by  greater  incidence  of  the  occurrence  of  the 
 anterior loop on the right side with merge incidence on left side. 


Swati Gupta et al (2015)47 did a study to visualize the anterior loop of 
the  mental  nerve  using  panoramic  radiographs.  They  analysed  500  digital 
panoramic  radiographs  and  observed  73  (19  %)  radiographs  out  of  384 
radiographs and observed a mild greater incidence of anterior loop on the left 
side 26 cases compared to right side 20 cases. 
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 LENGTH OF ANTERIOR LOOP 


Uchida Y et al (2009)51 conducted his study to measure and compare 
 the  anterior  loop  length  (ALL)  for  the  mandibular  canal  and  the  mandibular 
 incisive canal diameter (ICD) at its origin in cadavers using anatomy and cone 
 beam  computed  tomography  (CBCT)  using  anatomy  in  71  cadavers.  The 
 ranges and mean +/- SD for the anatomic measurements were: Anterior Loop 
 Length 0.0 to 9.0 mm and 1.9 +/- 1.7 mm. 


Xiao Li  et  al  (2013)55  did  a  study  using  spiral  computed  tomography 
 to  identify the anterior loop  of the inferior alveolar nerve, and to  measure its 
 length and position in Chinese. Sixty-eight Chinese patients were included in 
 this retrospective study. An anterior loop could be identified in 83.1 % of the 
 cases and measured the mean length of 2.09 mm (range 0–5.31 mm). 


COMPARISION  OF  THE  INCIDENCE  OF  RETROMOLAR  CANAL 
 AND BIFID CANAL BETWEEN SEXES 


Thomas von Arx et al (2011)48 did a study to examine the  variations 
of retro molar canal. They analysed 121 sides (100 unilateral and 21 bilateral 
cases)  for  the  presence  of  retro  molar  canal  using  CBCT  and  corresponding 
visualisation with OPG. They analysed 31 retro molar canals using CBCT out 
of  which  only  7  were  seen  on  the  corresponding  OPG  and  the  study  did  not 
reach the statistical significance with regard to gender. 
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Yildiray  Sisman  et  al  (2015)44  did  a  study  to  examine  for  the 
 prevalence  of  retromolar  canal.  They  examined  947  hemimandibles  in  632 
 patients  using  CBCT  and  corresponding  visualisation  with  panaromic 
 radiographs. Retromolar canal were observed in 253 (26.7 %) with 27.7 % on 
 the left side and 25.5 % on the right side respectively. With regards to gender 
 retromolar canal was seen in  (41.1 %) in women and (38.8 %) in males. The 
 study did not reach the statistical significance with regard to gender. 


Nilton  Alves  et  al  (2015)33observed  in  Eighty-six  macerated 
 mandibles from adult individuals, both sexes, Sixty-five of them were males, 
 aged between 22 and 75 years. 


They  observed  at  least  1  RMF  in  16  mandibles  out  of  a  total  of  86 
(18.60%).  The  Retromolar  foramen  was  present  in  23.8  %  of  female  and 
13.8% of males. The study did not reach the statistical significance with regard 
to gender. 
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MATERIALS AND METHODS 


The  present  study  was  an  attempt  to  evaluate  the  incidence  of 
 retromolar  canal  and  its  measurement  from  distal  aspect  of  cemento  enamel 
 junction of second molar, height of the retromolar canal, the incidence of bifid 
 canal,incidence of anterior loop and measurement of anterior loop length and 
 to compare the incidence of retromolar canal and bifid canal on right and left 
 side with gender using CBCT. 


Type of Study: Retrospective study 


Study Period: April 2015-September 2015 


Place  Conducted:  Ragas  Dental  College  &  Hospital,  Chennai.  Rajan  Dental 
 Hospital, Mylapore, Chennai. 


STUDY POPULATION: 


Randomly selected CBCT volumes of 200 patients referred for various 
 purposes  like  routine  implant  evaluation,  third  molar  surgery,  orthodontic 
 treatment. 


INCLUSION CRITERIA: 


  CBCT volumes of patients withpresence of third molar  


  Male and female patients above age 18 years 
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 EXCLUSION CRITERIA: 


  Presence  of  pathologies  in  the  jaws  associated  with  unerupted  or 
 impacted teeth 


ETHICAL APPROVAL:  


Ethical clearance was obtained from the Institutional Review Board.  


METHODOLOGY: 


Randomly selected 200 CBCT volumes of normal patients (400 hemi-
 mandibles) were selected. These scans were performed with  a standard 70kVp 
 and  10  mA  by  3D  head  rest  method  in  standing  position.  The  age  group 
 selected  was  above  18  years  of  age  since  the  third  molar  tooth  is  erupted 
 normally at this age. The volumes were analysed by Galileos viewer software. 


Anatomical  variations  of  inferior  alveolar  canal  were  recorded 
 separately for right and left sides in cases who reported to the scan centre. The 
 presence  of  retro  molar  canal  can  be  observed  using  the  tangential  view.  Its 
 distance  from  the  centre  of  the  canal  to  the  distal  aspect  of  cememto  enamel 
 junction  of  second  molar  and  height  of  the  canal  is  measured  by  using  the 
 diagnostic  tool.  The  anterior  loop  is  another  anatomical  variation  which  is 
 measured using the tangential view and the most anterior distance of the canal 
 is measured from the mandibular foramen and measured using diagnostic tool. 


Presence of bifid canal and were assessed using the tangential view. 
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FIGURE 17: HORIZONTAL DISTANCE FROM CENTER OF 
 RETROMOLAR CANAL TO DISTAL ASPECT OF CEJ OF SECOND 


MOLAR 


FIGURE 18: HEIGHT OF THE RETROMOLAR CANAL FROM THE 
 MANDIBULAR CANAL 


STATISTICAL ANALYSIS: 


         All  the  data  are  entered  in  Microsoft  excel  sheet.  The  presence  of  the 
anatomical  variations  was  evaluated  statistical  analysis  was  done  using 
descriptive statistics.a multivariate linear regression model was used to assess 
the  age,  gender  and  canal  type  and  horizontal  distance  from  the  midpoint  of 
retromolar  foramen  to  the  distal  aspect  of  second  molar,the  height  of  the 
retromolar canal respectively. All statistical analysis were performed by using 
SPSS, Version 20.0. 
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RESULTS 


The present study was conducted in the Department of Oral Medicine 
 and  Radiology  of  Ragas  Dental  College  and  Hospital,  Uthandi,  Chennai  to 
 evaluate the anatomical variations of inferior alveolar canal using CBCT. 


The study was conducted between April 2015 and September 2015 on 
 a total of 200 volumes of CBCT data in patients age above 18years of age. 


The presence of anatomical variations like retromolar canal, bifid canal 
 and anterior loop were analyzed and compared with sex. 


Table  1:GENDER WISE DISTRIBUTION OF SUBJECTS 


Out of 200 cases evaluated 130 (65.0%) were males and 70 (35.0 %) 
 were females. 


Table  2:  INCIDENCE  OF  RETROMOLAR  CANAL  ON  RIGHT  AND 
 LEFT SIDE 


Out  of  200  cases  evaluated,  retromolar  canal  was  present  in  70 
(35.0%) of the cases on the right side and present in 50 (25.0 %) of the cases 
on the left side accounting for a total of 120 cases (30 %) out of the 400 hemi-
mandibles. 
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Table  3:  HORIZONTAL  DISTANCE  OF  THE  RETRO  MOLAR 
 FORAMEN FROM CEJ OF 2nd MOLAR 


Out  of  200  cases  evaluated  the  minimum  distance  of  retromolar 
 foramen from CEJ of 2nd molar on right side in 70 cases was 10.37 mm and 
 maximum distance was 26.28 mm with a mean distance of 17.01 mm. 


The minimum distance of retromolar foramen from CEJ of 2nd molar on left 
 side in 50 cases was 11.98 mm and maximum distance was 22.04 mm with a 
 mean distance of 17.25 mm. 


Table  4:VERTICAL HEIGHT OF RETROMOLAR FORAMEN FROM  
 MANDIBULAR CANAL 


Out of 200 cases evaluated the minimum height of retromolar foramen 
 from mandibular canal on right side in 70 cases was 2.33 mm and maximum 
 height was 11.47 mm with a mean height of 5.83 mm. 


The  minimum  height  of  retromolar  foramen  from  mandibular  canal  on  left 
 side,  in  50  cases  was 1.40  mm  and  maximum  height  was 9.21  mm  with  a 
 mean height of 4.60 mm. 


Table  5: INCIDENCE OF BIFID CANAL ON RIGHT AND LEFT SIDE 
Out of 200 cases evaluated, bifid canal was present in 82 (41 %) of the 
cases on the right side and 71 (35 %) of the cases on the left side accounting 
for a total of 153 (38.25 %) out of the 400 hemi-mandibles. 
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Table  6:  PREVALENCE  OF  ANTERIOR  LOOP  ON  RIGHT  AND 
 LEFT SIDE   


Out of 200 cases evaluated, anterior loop was present in 180 (90.0 %) 
 of  the  cases  on  the  right  side  and 191  (95.5  %) of  the  cases  on  the  left  side 
 accounting for a total of 271 (92.7 %) out of the 400 hemi-mandibles. 


Table  7:  LENGTH  OF  THE  ANTERIOR  LOOP  ON  RIGHT  AND 
 LEFT SIDE 


Out  of  200  cases  evaluated  the  minimum  length  of  anterior  loop  on 
 right side in 180 cases was 1.12 mm and maximum length was 5.65 mm with 
 a mean length of 2.65 mm. 


The minimum length of anterior loop on left side in 191 cases was 0.91 
 mm and maximum length was 6.92 mm with a mean length of 2.68 mm. 


Table  8:COMPARISION  OF  RIGHT  RETROMOLAR  CANAL  WITH 
 SEX 


On the right side 


Out  of  the 130  (100  %)  male  patients,  retro  molar  canal  was  present  in 46 
 (35.4 %)of the cases. 


Out  of  the 70  (100  %)  female  patients,  retro  molar  canal  was  present  in 
24(34.3%) of the cases. 
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There was no significant association between presence of retromolar canal and 
 sex on the right side with p value of 0.876. 


Table  9:  COMPARISION  OF  LEFT  RETROMOLAR  CANAL  WITH 
 SEX 


On the left side 


Out  of  the 130  (100  %)  male  patients,  retro  molar  canal  was  present  in 38 
 (29.2 %) of the cases. 


Out  of  the 70  (100  %)  female  patients,  retro  molar  canal  was  present  in 12 
 (17.1%) of the cases. 


There was no significant association between presence of retromolar canal and 
 sex on the left side with p value of 0.060.  


Table  10: COMPARISON OF RIGHT BIFID CANAL WITH SEX 


On the right side 


Out of the 130 (100 %) male patients, bifid canal was present in 57 (43%) of 
 the cases. 


Out of the 70 (100 %) female patients, bifid canal was present in 25 (35.7%) 
 of the cases. 


There was no significant association between presence of bifid canal and sex 
on the right side with p value of 0.265.  
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Table  11: COMPARISON OF LEFT BIFID CANAL WITH SEX 


On the left side 


Out of the 130 (100 %) male patients, bifid canal was present in 49 (37.7 %) 
 of the cases. 


Out of the 70(100 %) female patients, bifid canal was present in 23 (31.4 %) 
 of the cases. 


There was no significant association between presence of bifid canal and sex 
on the left side with p value of 0.377.  
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TABLE 1: GENDER WISE DISTRIBUTION OF SUBJECTS 


MALES  FEMALES  TOTAL 


NUMBER  %  NUMBER  %      NUMBER         % 


130  65.0  70  35.0      200      100 


TABLE 2: INCIDENCE OF  RETROMOLAR CANAL ON RIGHT AND 
 LEFT SIDE 


RETROMOLAR 
 CANAL 


RIGHT  LEFT  TOTAL 


NUMBER  %  NUMBER  %  No  % 


PRESENT  70  35.0  50  25.0  120  30 


ABSENT  130  65.0  150  75.0  280  70 


TOTAL  200  100.0  200  100.0  400  100 
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TABLE 3: HORIZONTAL DISTANCE OF THE RETROMOLAR 
 FORAMEN FROM CEJ OF 2nd MOLAR 


SIDE  NUMBER  MIN  MAX  MEAN  ST.DEVIATION 


RIGHT  70  10.37  26.28  17.01  3.9 


LEFT  50  11.98  22.04  17.25  2.4 


TABLE 4: VERTICAL HEIGHT OF RETROMOLAR FORAMEN 
 FROM MANDIBULAR CANAL 


SIDE  NUMBER  MIN  MAX  MEAN  ST.DEVIATION 


RIGHT  70  2.33  11.47  5.83  2.19 


LEFT  50  1.40  9.21  4.60  2.12 
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TABLE 5: INCIDENCE OF BIFID CANAL - RIGHT AND LEFT SIDE 


BIFID 
 CANAL 


RIGHT  LEFT  TOTAL 


NUMBER 


%  NUMBER  %  No  % 


PRESENT  82  41.0  71  35.0  153  38.25 


ABSENT  118  59.0  129  64.5  247  61.75 


TOTAL  200  100.0  200  100.0  400  100 


TABLE 6:  INCIDENCE OF ANTERIOR LOOP ON RIGHT AND 
 LEFT SIDE 


ANTERIOR 
 LOOP 


RIGHT  LEFT  TOTAL 


NUMBER  %  NUMBER  %  No  % 


PRESENT  180  90.0  191  95.5  371  92.7 


ABSENT  20  10.00  9  4.5  29  7.2 


TOTAL  200  100.0  200  100.0  400  100 
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TABLE 7: LENGTH OF THE ANTERIOR LOOP ON RIGHT AND 
 LEFT SIDE 


SIDE  NUMBER  MIN  MAX  MEAN  ST.DEVIATION 


RIGHT  180  1.12  5.65  2.65  0.92 


LEFT  191  0.91  6.92  2.68  0.96 


TABLE 8: COMPARISION OF RIGHT RETROMOLAR CANAL 
 WITH SEX 


SEX 


PRESENT  ABSENT  TOTAL  P 


VALUE 


NUMBER  %  NUMBER  %  NUMBER  % 


0.876 


MALE  46  35.4  84  64.6  130  100.0 


FEMALE  24  34.3  46  65.7  70  100.0 


TOTAL  70  35.0  130  65.0  200  100.0 
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TABLE 9: COMPARISION OF LEFT RETROMOLAR CANAL WITH 
 SEX 


TABLE 10: COMPARISON OF RIGHT BIFID CANAL WITH SEX 


SEX 


PRESENT  ABSENT  TOTAL  P 


VALUE 


NUMBER  %  NUMBER  %  NUMBER  % 


    0.265 


MALE  57  43.  73  56.2  130  100.0 


FEMALE  25  35.7  45  64.3  70  100.0 


TOTAL  82  41.0  118  59.0  200  100.0 


SEX 


PRESENT  ABSENT  TOTAL      P  


   VALUE 


NUMBER  %  NUMBER  %  NUMBER  % 


     0.060 


MALE  38  29.2  92  70.8  130  100.0 


FEMALE  12  17.1  58  82.9  70  100.0 


TOTAL  50  25.0  150  75.0  200  100.0 
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TABLE 11: COMPARISON OF LEFT BIFID CANAL WITH SEX 


SEX 


PRESENT  ABSENT  TOTAL  P 


VALUE 


NUMBER  %  NUMBER  %  NUMBER  % 


    0.377 


MALE  49  37.7  81  62.3  130  100.0 


FEMALE  22  31.4  48  68.6  70  100.0 


TOTAL  71  35.5  129  64.5  200  100.0 
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DISCUSSION 


The  mandibular  canal  is  an  anatomical  structure  that  is  present 
 bilaterally  in  the  mandible  running  from  the  mandibular  foramen  to  mental 
 foramen  and  contains  the  inferior  alveolar  artery,  vein  and  nerve.  This 
 mandibular canal plays an important role in the field of dental surgery such as 
 third  molar  extraction  and  implant  placement.    Dental  implantology  has 
 become  a  widely  accepted  modeof  treatment,  because  of  its  ability  to  restore 
 aesthetics  and  function;  it  has  become  the  preferred  option  for  replacing 
 hopeless  andmissing  natural  teeth.  Despite  its  high  success  rate,  however, 
 many complications have been encountered with its use. 


One  of  the  most  serious  complicationsis  nerve  injury  which  causes 
alteration  of  the  sensation  in  the  mandible.  The  prevalence  of  such  a 
complication  has  been  reported  as  high  as  13%.This  can  occur  as  a  result  of 
injury to the inferior alveolar nerve (IAN) or the lingual nerve from traumatic 
local  anaesthetic  injections  or,  most  important,  during  dental  implant 
osteotomy or placement. Depending on the degree of nerve injury, alteration in 
sensation  varies  from  mild  paraesthesia  to  complete  anaesthesia.  Several 
imaging  modalities  have  been  used  to  assess  the  course  of  the  mandibular 
canal, including panoramic radiography,  conventional  tomography, computed 
tomography  (CT)  and  the  most  recently  introduced  cone-beam  computed 
tomography(CBCT).  Compared  to  conventional  two-dimensional  techniques, 
CBCT imaging has many advantages by the elimination of super imposition of 
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neigh  bouring  structures,  and  absence  of  image  magnification.  Furthermore, 
 CBCT presents  short scanning time,  and radiation dose up to  15 times lower 
 than multislice CT (MSCT).  


Some  of  these  anatomical  variations  of  the  mandibular  canal  like 
 retromolar canal, bifid canal, and anterior loop have been reported in literature 
 as the most important vital structures when planning surgical procedures. 


Hence  it  formed  the  basis  of  our  study  to  evaluate  the  prevalence  of 
 these anatomical structures in the mandible using   CBCT. 


PREVALENCE OF RETRO MOLAR CANAL AND BIFID CANALS 
 Anatomic variations of the mandibular canal have been reported in the 
 studies  using both  OPG's  and CBCT's.  One type of bifid mandibular canal  is 
 the  retro  molar  canal  which  ends  in  the  retro  molar  foramen,  the  other  types 
 being  the  forward  canal  and  dental  canal.  The  forward  canal  two  types: 


1.without confluence and 2.with confluence. 


In  forward  canal  without  confluence  type  the  bifurcation  occurs  from 
 the  mandibular  canal  in  the  mandibular  ramus  region,  courses  forward  to  the 
 second molar region. 


In  forward  canal  with  confluence  the  bifurcation  occurs  from  the 
mandibular  canal  in  the  mandibular  ramus,  courses  anteriorly  and  then,  joins 
the main mandibular canal. 
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The  dental  canal  which  bifurcates  from  the  mandibular  canal  in  the 
 mandibular ramus region, courses forward, reaches the root of the molar teeth. 


In our study 200 CBCT samples were evaluated (400 hemi-mandibles) 
 and retro molar canal was present in 70 cases in the right side and 50 cases in 
 the  left  side  accounting  for 120  cases  (30  %)  in  total.  Other  than  the  retro 
 molar  canal  the  prevalence  of  bifid  mandibular  canal  due  to  the  presence  of 
 either a forward or dental canal was 82 (41 %) on the right side and 71 (35 %) 
 on the left side accounting to a total of 153 (38.25 %). 


The results of our study are in accordance with the study conducted by 
 J Muinelo-Lorenzo et al (2014)30 and Yildiray Sisman et al (2015)44. 


In  the  study  conducted  by Yildiray  Sisman  et  al  (2015)44 947  hemi 
 mandibles were examined and a total of 253 (26.7 %) retro molar canals were 
 detected  with  CBCT  images,  and  in  the  study  conducted  by J  Muinelo-
 Lorenzo et al (2014)30 225 CBCT scans were examined and 83 (36.8%) bifid 
 mandibular canals were observed. 


The result of our study  are  in  contradiction  to  the results  of the study 
conducted  by Siddharth Kumar Singh et al (2010)43, Mohammad Ashraf 
Khan  et  al  (2013)29,  Meera  Jacob  et  al(2014)28,  Md.  Jawed  Akhtar  et  al 
(2014)24, Nilton Alves et al (2015)33 and Ticiana Sidorenko de O. Capote et 
al (2015)49. 
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