
INTRODUCTION

The frequency of mandibular third molar (M3M) impaction is 
approximately 73% among young adults over 20 year age and its inci-
dence is equal for both genders1). Extraction of M3M is a routine proce-
dure in maxillofacial surgery that sometimes might result in a serious 
complication of inferior alveolar nerve (IAN) injuries which has a pro-
found effect on quality of life2-4). The subsequent distorted somato-sen-
sory sensation like paresthesia or anesthesia can lead to significant 
impairment in chewing, sleep, speech, work or socializing and one's 
psychological well-being.5) Overall, the risk of temporary IAN injury 
ranges from 0.4-6.0% while according to previous studies, the rate of 
permanent neurological damage associated with M3M extraction is 

about 1%1,6). 
The precise localization of the mandibular canal (MC) is important 

in preventing injury to IAN as it is a most evident risk factor7-9). Thus, a 
contact between an M3M and the MC, which is defined as the absence 
of cortical bone around the alveolar nerve, dramatically increases the 
risk to IAN10). Orthopantomograph (OPG) has been recommended as an 
initial diagnostic aid of choice in the pre-operative assessment of 
M3M11). The presence of certain radiographic signs on an OPG like 
darkening/deflection or narrowing of the root, bifid, dark or island-
shaped root apex, canal deflection or narrowing, MC cortical contour 
interruption are associated with a veritable relationship between the 
roots of the M3M and MC12).

Of all, diversion and interruption of MC and darkening of the root 
of the M3M are the most striking radiographic features associated with 
possibility of IAN damage13,14). If an OPG image indicates a close rela-
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tionship between the M3M and MC, then an additional investigation 
like computed tomography (CT) may be utilized to verify the relation-
ship in 3D view15,16). Cross-sectional CT images obtained by a conven-
tional CT or cone beam computed tomography (CBCT) can precisely 
define the root canal relationship in a buccal or lingual direction.17) This 
information may dictate the surgical approach during removal of the 
M3M to avoid undue pressure subjected on the IAN and prevent subse-
quent damage or injury10).

In this paper a case of M3M in close proximity with the MC along 
with the literature review of various techniques utilized to avoid damage 
to the IAN during extraction procedure is presented.

CASE  REPORT

A 26-year-old male patient reported with a spontaneous pain on the 
left side of lower jaw radiating to the ear. 

Clinical examination 
Extra-oral examination did not reveal any abnormalities. On intra-

oral examination, the pain was diagnosed to be arising from left M3M 
with wide occlusal surface cavity due to deep caries approaching the 
dental pulp. Considering an unrestorable condition of the M3M due to 
deep caries, unpredictability and complexity of its root canal system, an 
informed decision was made to extract the tooth under local anesthesia 
(LA) after the radiographic analysis.

Radiographic features
The OPG revealed the roots of the M3M in close proximity to the 

MC as there was interruption of the cortical contour of MC, root dark-
ening of M3M and slight downward deflection of the inferior cortical 
contour of the MC as shown in Figure 1. The periodontal ligament space 
and the lamina dura was clearly visible on the radiograph around the 
part of the distal roots in proximity of the MC which gave a clue about 
the MC being either in lingual or buccal relation to the involved root. A 
juxta-apical radiolucency was noted around the apical portion of the 
mesial root of M3M as shown in Figure 2. CBCT was taken to ascertain 
the suspected buccal or lingual root canal relationship before surgery to 
avoid undue pressure or damage to the MC. The CBCT revealed the 
canal to be in buccal relation to the roots with less than 2mm of bone 
intervention between the roots and MC approximately [Figure 3]. 

Surgical procedure
After educating the patient regarding these findings and the associ-

ated complications of tooth removal, he consented for the extraction. 
The procedure was performed under LA achieved by IAN block tech-
nique and local infiltration using xylocaine 2% with adrenaline 
1:100,000. Surgical site was exposed by making incision with a surgical 
blade no.15 and an envelope mucoperiosteal flap design with distal 
extension of incision laterally along an external oblique ridge about 1cm 
up the anterior border of the ramus of mandible. A straight fissure bur 

Figure 1: The OPG revealed the roots of the M3M in close proximity to the MC 
as there was interruption of the cortical contour of MC, darkening of 
the root of M3M and slight downward deflection of the inferior corti-
cal contour of the MC.

Figure 2: Magnified view of the OPG with juxta-apical radiolucency noted 
around the apical portion of the mesial root of M3M.

Figure 3: CBCT revealed MC to be in buccal root-canal relationship M3M with 
less than 2mm of bone (indicated as '*') intervention between the roots 
and MC.

Figure 4: Post-extraction CBCT showing Empty socket (ES) of M3M: MC posi-
tion which revealed the canal to be in safe and sound position undis-
turbed by the procedure with intact (indicated as '*') intervening bone. 
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no. 703 was used for removal of buccal bone to expose the furcation 
point of the roots and vertical tooth sectioning was performed by mak-
ing a groove on the buccal aspect from the furcation point of the roots 
up to three fourth of the way toward the lingual aspect. A straight eleva-
tor was put into the slot made by a bur and rotated to split the tooth. 
Considering the close buccal root canal relationship, the individual roots 
were removed with straight elevators and cryer elevators alternately by 
mesial and distal movements for distal and mesial roots respectively to 
avoid any buccal movement of the root tips and thereby subjecting the 
nerve to undue pressure and consequently causing damage. The incision 
was sutured with 3/0 absorbable sutures and the socket left to heal by 
secondary granulation. Post-extraction CBCT was performed to evalu-
ate the IAN/MC position which revealed the canal to be in safe and 
sound position undisturbed by the procedure [Figure 4]. 

Follow-up
The patient was recalled after 2 weeks for follow-up during which 

he did not had any post-operative sensory impairment. 

DISCUSSION

Surgical extraction of M3M is one of the most commonly per-
formed dental procedure that might sometimes be associated with tem-
porary or permanent damage to the IAN resulting in, paresthesia, 
hypoesthesia/ dysesthesia of the lower lip, gingiva, teeth and skin over 
the chin, which significantly affects the patient's quality of life18). This 
injury to an IAN could be caused directly by surgical instruments such 
as burs that are used during the dental procedure19). The radiographic 
features suggestive of increased surgical risk of damage to the IAN are 
well established in the literature and include darkening of the roots, MC 
cortical contour interruption, interruption of the lamina dura and diver-
sion of the MC10-14). The OPG in this case revealed the roots of the tooth 
in close proximity to the MC as there was interruption of the MC corti-
cal contour, darkening of the root and slight downward deflection of the 
inferior cortical contour of the MC but the there was no interruption of 
the lamina dura around the apical portion of the distal roots.

A juxta-apical radiolucency around the apical portion of the mesial 
root was also noted in the current case that appeared as a hypodense 
area adjacent to the apices and roots of M3M. This radiographic sign is 
a recently described and is still little studied that has also been known as 
an important predictor of IAN damage during M3M surgery as it causes 

thinning of the cortical plates20,21). Nascimento EHL et al. (2017)20) 
observed that juxta-apical radiolucency was associated significantly 
with lingual positioning of the MC. On the contrary in this case the 
canal was found in a buccal relation with the roots of M3M.

Ghaeminia H et al. (2009)10) found the CBCT as a superior diagnos-
tic aid when compared to an OPG in predicting neurovascular bundle 
exposure prior to M3M removal. Sinha P and Pai A (2015)3) concluded 
that one of the fundamental limitation of the conventional radiographs is 
the collapse of a 3D features into a 2D surface that leads to the image 
features representing different anatomical structures to be superim-
posed. This fact has been found true in this case as well because despite 
of the identifying three of the seven well-established radiographic signs 
suggestive of an increased risk of damage to the IAN during a surgical 
procedure, a CBCT was required to provide correct root canal relation-
ship information essential to prevent damage to the nerve.

The choice of extraction technique and the surgical instruments 
used for removal of mandibular third molar is also of utmost importance 
to prevent damage to the IAN19). A wide range of techniques are avail-
able in the literature for the management of M3M in close relationship 
to the MC22). Some of them recommend minor modifications of a well-
known standard surgical procedures performed for M3M surgery, others 
propose multi-sectioning, buccal corticotomy, coronectomy and forced 
extrusion by applying orthodontic forces23-27).

Hence the authors' of the current paper recommends thorough radio-
graphic examination including OPG supplemented by CBCT to clearly 
identify the root-canal relationship in 3D especially the bucco-ligual 
relation followed by minor modifications of the standard surgical proce-
dures to avoid any injury to the IAN. Based on various techniques and 
management options available in the literature, the authors' would like 
to propose a "Decision Tree" for management of M3M in close proximi-
ty of MC as shown in Figure 5.

CONCLUSION

This case is unusual as the roots of M3M were found in a buccal 
relation to the mandibular canal that is a rare event. Also the importance 
of advanced radiographic imaging like CBCT as the diagnostic aid is 
justified in this case that was essential to prevent any damage to the 
IAN.
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