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ABSTRACT 

The portion of inferior alveolar nerve (IAN) existent anterior to the mental foramen, before parting the canal, is 

referred to as the anterior loop (AL) of the IAN. The presence of AL is important when placing the implant 

interforaminal area of the mandible. These anatomical discrepancies can be assessed by cone-beam 

computerized tomography (CBCT), for evaluating its position and exact location.  

Mandibular neurovascular canal contents may be vulnerable to damage during mandibular surgical procedure. 

Greater knowledge of the location and configuration of the mandibular canal can help in the safe performance of 

these procedure in the dental clinic. Cross-sectional CBCT imaging is a good modality for studying the course, 

location, configuration and accessory branches of the mandibular canal.  

Advanced cross-sectional imaging modalities especiallly CBCT is a suitable tool for observing anatomic 

characteristics of mandibular canal to preserve this vital structure in surgical procedure. 

Key words: CBCT, mandibular canal, dental implants. 

INTRODUCTION 

Preservation or restoration of the 

mandibular arch is an important element to 

facilitate intraoral rehabilitation. The 

timing and effectiveness of prothetic 

intraoral rehabilitation are highly 

dependent on pretreatment planning and 

interdisciplinary coordination care. 

Implants have become the state of the art 

in dentistry and are the most optimal 

substitute for missing teeth. For patients 

who have lost multiple teeth, implants can 

provide support for stable, healthy and 

esthetic dentition taht is not removable. 

The most important aspect of implants is 

that they can restore quality of life and 

gretly boost a patient’s self-esteem. 

Placement of mandibular endoseous 

implants can be problematic especially in 

the are of neurovascular bundles. The 

complication such as altered sensation, 

numbness and pain, often occured if these 

vital structures such as IAN and mental 

foramen are not properly identified. In 
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addition, damage of related blood vessels  

(e.g. inferior alveolar or lingual artery) 

may trigger excessive bleeding. Damage to 

these vital structures is often arising from 

clinician’s surgical mistakes as well as 

fails to identify these structures [1,2]. The 

mandibular canal (MC) is a canal within 

the mandible that is beginning in 

mandibular foramen on the medial surface 

of the ascending mandibular ramus. It runs 

obliquely downward and forward in the 

ramus, and then horizontally forward in the 

body till mental foramen. It carries inferior 

alveolar neurovascular bundle [3].  As it is 

known, the MC has a diameter of about 3-4 

mm [4]. The study of Rajchel et al. on 45 

Asian adults demonstrated that the MC, 

when proximal to the third molar region, is 

usually a single large structure, 2.0 to 2.4 

mm in diameter [1,5]. Obradovic et al 

found the average diametre of the MC in 

its horizontal part 2.6 mm measuring the 

lenght at 106 mandibles from cadaver 

mandibles [1,6].  

Sato et al. examined 75 adult 

Japanese cadavers’ mandibles and 

concluded that vertical diameter of MC 

was about 5 mm [1,7]. Anterior to the 

mental foramen the MC is referred to as 

the incisive canal [8,9]. Anterior to the 

mental foramen the MC is referred to as 

the incisive canal [10,11]. The anatomic 

features of the ascent of the canal as well 

as its buccolingual relationships have been 

studied extensively [12,13]. It was 

discussed about the fact that the MC might 

have different anatomic configurations in 

the vertical plane. For example, the canal 

may run lower when it proceeds anteriorly, 

or may have sharp decline, or drape 

downward in catenary’s fashion. The 

position in the vertical plane of the MC 

was evaluated from 3612 radiographs.The 

MC, which houses the IAN, appears as a 

dark ribbon of radiolucency flanked by two 

radiopaque white lines [14]. 

It is interesting to note that MC 

bifurcate in the inferior superior or medial 

lateral plane in about 1% of patients. This 

has been hypothesized as following: during 

embryonic development a rapid prenatal 

growth and remodeling in the ramus region 

leads to intramembranous ossification that 

forms MC. The occurrence of bifid/trifid 

MC is thought to be secondary to the 

incomplete fusion of these three nerves. 

Once the multiple canals are identified, the 

local anaesthetic injection technique, and 

surgical procedures can be modified to 

prevent pain, discomfort or even numbness 

during treatment [15, 16]. 

The mandibular nerve is the third 

and inferior to the most division of the 

trigeminal nerve, or the fifth cranial nerve. 

The lower branch is called the mandibular 

nerve. The nerve enters the mandible 
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through the mandibular foramen on the 

medial surface of the ascending 

mandibular ramus. After passing through 

the mandibular foramen, the nerve is called 

the inferior alveolar nerve. In the molar 

region, the IAN divides into the mental and 

mandibular incisal nerves. Within the MC, 

the IAN runs forwards in company with 

the inferior alveolar artery,vein and 

lymphatic vessels and together they are 

called the inferior alveolar neurovascular 

bundle. The artery lies parallel to the nerve 

as it traverses anteriorly, but its position 

varies with respect to being superior to the 

nerve within the MC [17,18]. 

 

MATERIAL AND METHODS 

In the present retrospective cross-

sectional study, 116 CBCT imagines of the 

patiens were studies based on the records 

of patiens avaible from january to 

december 2019 in aprivate dental office. 

Among these patiens 57 were women and 

59 men. The ages of female and male 

participants were 30-55 and 37-58. 

Exclusion criteria were as follows: a 

history of some previos mandibular 

surgery, such as orthognatic surgery, 

delopment disorders, operation for cysts 

and tumors in the mandible  and previous 

trauma to the mandible.  

The equipment used was Planmeca 

Promax 3D CBCT Mid (Planmeca OY, 

Helsinki, Finland). Scanning were 

performed by selecting a 100x170 mm 

view field and the following exposure 

parameters: 90 kV, 12 mA, 13.8 s and 

0.4x0.4x0.4 mm voxel size. All CBCT 

imagines were captured and processed 

using Kodak 9500. 

All 116 patients presented for 

conslatation and specialized treatment in 

order to rehabilitate the edentation present 

or incorectly made throgh dental implants 

and bridges on implants. 

In the case of the SS patient, an 

accentuated resorption of the mandibular 

canal is observed at the basilar edge of the 

mandible (fig. 1,2,3). The mandibular 

canal is unique on each side without being 

bifid, in a vertical position. The patient has 

profondly generalized marginal 

periodontitits (fig.1,2). We opted for 

immediate loading on 4 mandibular 

implants, 2 straight implants in the frontal 

mandibular area and 2 implants angled at 

30 in the lateral area premolar1-premolar2( 

pm1-pm2). He initially received a 

temporary fixed screwed work, after 8 

monthe the final  metal-ceramic bridge. 
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Fig.1. Mesures performed in crestal and vestibulo-lingual planes, using teh dentascanner (left 

mandibular canal) 

 

Fig.2. The course of right mandibular canal till mental foramen, mesures performed in crestal 

and vestibulo-lingual planes, using the dentascanner. 

 

Fig.3. Position of the mandibular canal in the left molar region 

In the case of the patiens the IC 

alveolar ridge was inssufficient, the patiens 

was recommended bone augmentation in 

order to start the implantation procedure 
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(Fig.5). The mandibular canal is unique, in vertical position (Fig.4). 

 

Fig.4. Mesures performed in crestal and vestibulo-lingual planes, using the dentascanner (left 

and right mandibular canal) wich shows the anterior loop 

 

Fig.5. The vertical position of right mandibular canal, alveolar ridge was inssufficient 

In case of the FE patient, 4.6 was 

extracted, its apex was very close the 

mandibular canal (Fig.6,7). During the 

extraction, the mandibular canal was not 

damaged. The patient did not returned for 

implantology. 

 

Fig.6. Mesures performed in crestal and vestibulo-lingual planes, using the dentascanner ( 

right mandibular canal) 
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Fig.7. Position of left mental foramen 

RESULTS 

CBCT imagines of 116 

hemimandibles, 58 right and 58 left halves 

were examined. In 69 halves (59,5%) there 

was a main canal with no branching and 47 

halves (40,5%) had at least one branch of 

wich, 24 hemimandibles were from right 

side and 23 hemimandible were from the 

left side.  

The length of branched canals 

varies from 3.70 to 49.00 mm with the 

mean length of 13.15 mm. We found 10 

cases with the mandibular canal closer to 

the vestibular cortical layer next to 

mandibular angle which remain in contact 

with the vestibular cortical layer. It then 

took a lingual cortical layer orientation at 

the horizontal branch level before ending 

at the mental foramen. The superior level 

of the mandibular canal was located at the 

inferior third of toothed mandible. AL of 

the mental nerve noticed in the female 

(49,13%) and male groups (50,86%). The 

most frequent AL of the mental nerve 

noticed in the male participants, Type I 

(50,86%) followed by Type II (49,13%).     

 

DISCUSSION 

Appropriate patient history, clinical 

examination augmented with diagnostic 

cast and investigations are essential for 

adequate implant treatment. Every other 

patient presents with distinctive set of 

problems and treatment needs. The 

clinician must consider individual 

circumstances including anatomical, 

functional and aesthetic requirements so 

that a realistic, predictable and satisfactory 

result can be achieved. 

The mental nerve is a branch of the 

IAN which exists through the mental 

foramen and supplies sensory branches to 

the chin and lips [15]. Interforaminal 

implant surgery necessitates awareness 
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regarding the anatomy and significance of 

different landmarks such as the anterior 

loop (AL) of the IAN. Although the 

interforaminal zone is deliberated as a safe 

zone for implant surgery, several dentists 

tend to overlook the AL of the IAN. 

Failure to identify these landmarks can 

cause irremediable iatrogenic damage. 

Injuries to the AL of the IAN can occur in 

the course of surgical procedure such as 

implant placement. Such injuries can result 

in paresthesia of the part of the jaw and 

lips along with neuropathic acute/chronic 

pain, in turn instigating difficulty in routine 

activities such as eating and talking. Other 

than neural injury, inferior alveolar vessels 

can be damaged resulting in vascular 

injury complication. 

CBCT a rather recent radiographic 

tool is beneficial for precisely evaluating 

anatomical landmarks. CBCT enables 

viewing of the anatomy there-

dimensionally as well as in multiple 

sections in axial, sagittal and coronal 

planes. CBCT also helps in determining 

AL location [19]. A retrospective 

comparative analysis of CBCT and OPG 

established and recommended the use of 

CBCT and OPG analysis for interforaminal 

implant surgeries [20]. 

Based on the results of numerous 

studies, safety margins for the placement 

of anterior implants have been suggested. 

The safety margin is the recommended 

safe distance from the anterior border of 

the mental foramen while engaging 

implants to avoid nerve injury.  Wismeijer 

et al. (1997) considered a protocol with a 

3-mm safety margin for all patients, and 

sensory disorders due to damage to the AL 

were observed in 7% of the patients. In 

another study, a 4-mm safety margin was 

recommended [22].  However, in the 

absence of CBCT, a 6-mm safety margin 

was also recommended [23]. Several 

clinicians place implants anterior to their 

ideal position to avoid injury to the mental 

nerve and sensory disorders in the lower 

lip [24]. 

 

CONCLUSIONS 

        AL of the IAN is a very important 

anatomical landmark that must be taken 

into account. Awareness regarding its 

anatomy and prevalence distinctly 

influences the treatment strategy. Although 

different methods are used to study the AL 

anatomy, CBCT can precisely provide 

evidence about the landmark and aid in 

effective treatment planning.  

Dentists should categorize the 

presence of the AL and measure them 

appropriately when plan ning for 

procedures in the interforaminal region. 

However, studies with a larger sample size 

are required to substantiate the results of 
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the present study and provide a strong 

recom- mendation regarding safety 

margins. 
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