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ÖZ 

Üçüncü Molar Dişlerin Mandibular Kanal ile İlişkisinin Konik Işınlı 

Bilgisayarlı  Tomografi (KIBT) ile Değerlendirilmesi 

Amaç: Bu çalışmanın amacı, Konik Işınlı Bilgisayarlı Tomografi 

(KIBT) görüntülerinde gömük üçüncü molar ve mandibular kanal 

arasındaki ilişkinin radyolojik bir sınıflama kullanılarak 

değerlendirilmesidir. 

Gereç ve Yöntemler: Çalışmada üçüncü molar dişlerin mandibular 

kanal ile olan ilişkileri, üçüncü molar dişin inferior alveolar kanala 

olan uzaklığı, kanalın dişe göre bukkal-apikal-lingual pozisyonu, 

kanal ile üçüncü molar dişlerin arasında temas olup olmaması gibi 

kriterler göz önünde bulundurularak yapılan sınıflamaya göre 

değerlendirilmiştir. Bu kriterlere göre 0 (sıfır) ile 7 arasında toplam 

sekiz adet ve “A ve B” olmak üzere iki adet alt grup ile sınıflandırma 

yapılmıştır. 50 hastanın KIBT görüntüleri kesitsel görüntülerde 

üçüncü molar ile madibular kanal arasındaki muhtemel tüm ilişkiler 

bağımsız bir şekilde incelenmiştir. Daha sonra, çalışma 

populasyonu bu sınıflamaya göre alt bölümlere ayrılmıştır. 

İstatistiksel analiz için IBM SPSS 22.0 programı kullanılmıştır. 

Bulgular: Alt sol üçüncü molar dişlerde (38) cinsiyete dayalı 

değerlendirmede en sık görülen sınıfın 1A (% 48,6) olduğu 

bulgulanmıştır. Her iki cinsiyette en sık görülen 1A sınıfı kadınlarda 

% 23 ve erkeklerde  % 23,4 olmuştur. Sağ alttaki üçüncü molar 

dişler için (48), en yaygın sınıfın cinsiyete bakılmaksızın 1A (% 45) 

olduğu tespit edilmiştir. 

Sonuç: Bu sınıflamanın kullanımı, KIBT görüntülerinde üçüncü molar 

ve mandibular kanal arasındaki olası ilişkileri tanımlamada 

klinisyenler arasında ortak bir dil elde etmek için klinik uygulamada 

geçerli bir yöntem olmaktadır. 
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Konik ışınlı bilgisayarlı tomografi, üçüncü molar, mandibular kanal 

                          Başvuru Tarihi: 04 Ağustos 2020 

                  Yayına Kabul Tarihi: 02 Ocak 2021 

 

Yayına Kbul 
ABSTRACT 

Evaluation of The Association Between Mandibular Canal And 

Mandibular Third Molars On Cone Beam Computerized 

Tomography (CBCT)   

Background: The aim of this study was to assess the 

relationship between an impacted third molar and mandibular 

canal on cone beam CT (CBCT) images using a radiological 

classification. 

Methods: The relationship between the third molar teeth and the 

mandibular canal, the distance of the third molar to the inferior 

alveolar canal, buccal-apical-lingual position of the canal relative 

to the tooth, and the presence of contact between the canal and 

the third molar teeth were evaluated according to the 

classification. According to these criteria, a total of eight 

classifications and two subtypes, class A and B, were made.  

CBCT images of 50 patients were independently studied all the 

possible relationships between third molar and IAN (Inferior 

Alveolar Nerve) on the cross-sectional images. IBM SPSS 22.0 

was used for the statistical analysis. 

Results: For the lower left third molar teeth (38), it was found 

that the most common class was 1A (48,6%) in gender-free 

examination. For the third molar teeth (48) in the lower right 

mandibula, the most common class was 1A (45%) regardless of 

the gender. 

Conclusion: The use of this classification could be a valid 

support in clinical practice to obtain a common language 

among clinicians in order to define the possible relationships 

between an impacted third molar and the mandibular canal on 

CBCT images. 

KEYWORDS 

Cone Beam computed tomography, third molar, mandibular 

canal 

The mandibular canal is an intramedullary tubular 

structure. It begins from the the mandibular foramen 

and comes out from mental foramen near the lingual 

surface of the mandible. The vessel-nerve bundle that 

passes through the mandibular canal is called inferior 

alveolar nerve. The location of the mandibular canal is 

also very important because of the surgical 

procedures performed.
1,2

  

The position of the mandibular canal is extremely 

during mandibular third molar tooth extraction, which 

is one of the most frequently performed dentoalveolar 

surgical procedures in the lower canal.2,3 Inferior 

alveolar nerve paralysis is the major complication 

during this procedure.3 As a result, temporary or 

permanent nerve damage may occur. Nerve damage 

can result in paresthesia, dysesthesia, and 

hypoesthesia of the lower lip, lower teeth, gingiva, 

and jaw skin.1-4 

is one of the most frequently performed dentoalveolar 

surgical procedures in the lower canal.
2,3

 Inferior alveolar 

nerve paralysis is the major complication during this 

procedure.
3
 As a result, temporary or permanent nerve 

damage may occur. Nerve damage can result in 

paresthesia, dysesthesia, and hypoesthesia of the lower 

lip, lower teeth, gingiva, and jaw skin.
1-4

  

According to the studies performed, the incidence of 

temporary injury of inferior alveolar nerve after extracting 

mandibular third molar teeth is between 1% and 7%. 
Permanent damage is less frequent and is between 0.01 

and 2%.3-5 



Evaluation of The Association Between Mandibular Canal And Mandibular Third Molars On Cone Beam Computerized Tomography (CBCT)       Cilt 8 • Sayı 1 

 
 

 
 

  2   

Permanent damage is less frequent and is between 

0.01 and 2%.
3-5

 The incidence of these complications 

may increase with radiographic changes in the root 

and canal. These changes determined by Rood and 

Shehab, are thinning, bending, and darkening and 

superimposing of the roots with the mandibular canal 

in the two-dimensional radiographs and the 

interruption and narrowing of the white line of the 

mandibular canal.
6
 The darkening of the root is defined 

as the radiolucent image portrayed on radiographic 

film when third molar tooth root is superimposed on 

the mandibular canal. This image may also be due to 

the thinness of the lingual cortical bone only and may 

not be related with any root. In a study where 18 

patients with panoramic examinations that reveal no 

darkening of the root and no detachment of the 

radiopaque line of the mandibular canal, their cone 

beam computed tomography (CBCT) images revealed 

that 50% of the third molar teeth were in contact with 

mandibular canal.
7
 

CBCT is one of the most important modalities in dental 

radiology.
8
 The first model scanner for CBCT was 

defined in 1982 for angiographic applications and for 

dentomaxillofacial use a CBCT scanner was described 

in the late 1990s.
9,10

 An X-ray source and detector are 

fixed in  a rotating gantry where the imaging process is 

accomplished. All three dimensions of the image 

voxels are the same in CBCT and volumetric data is 

isotropic. This makes it possible to reorient the images 

to fit the patient’s anatomic features and perform real-

time measurements. It can generate a size of voxel (a 

3D cuboid unit of images) as small as submilimeter in 

dimension, which leads to its high resolution and 

quality. CBCT units provide choices for field of view 

(FOV), which allows irradiation of particular area of 

interest to dentists, while limiting irradiation of other 

tissues. The radiation dose from a CBCT is lower than 

that from a conventional CT, but is significantly higher 

than traditional dental radiography techniques.
10-12

  

The aim of this study was to assess the relationship 

between an impacted third molar and mandibular 

canal on CBCT images using a radiological 

classification. 

MATERIALS AND METHODS 

The study protocol of this study was approved by 

Marmara University School of Medicine Non-

Interventional Clinical Research Ethics Committee on 

24.07.202 with protocol number 09.2020.931.  This 

study was carried out on a total of 50 patients, aged 

between 22 and 63 years, with a mean age of 39.02 ± 

8.57, 37 females and 13 males, in the CBCT archive of 

the Marmara University Dentistry and Oral and 

Maxillofacial Radiology Department. Patients with no 

third molar or currently developing third molar teeth, 

were not included in the study group. CBCT records of 

all patients were created with Planmeca Promax 3D 

Mid (Planmeca Oy, Helsinki, Finland, 2012) brand 

device. The operating parameters of the device are 

reported by the manufacturer as 90 kV, 10 mA and 36 

sec. 

were not included in the study group. CBCT records 

of all patients were created with Planmeca Promax 3D 

Mid (Planmeca Oy, Helsinki, Finland, 2012) brand 

device. The operating parameters of the device are 

reported by the manufacturer as 90 kV, 10 mA and 36 

sec.  

To ensure a professional and efficient evaluation, 

during meetings for the pilot study, the fifth grade 

student (E.E.)  was trained to evaluate tomographic 

images by specialist (F.N.P.) who had been working 

in Oral Diagnosis and Radiology for fifteen years or 

more, and an agreement on the objective criteria for 

the qualitative evaluation of the images was 

determined. One dentist (FNP) and 5th grade 

graduation thesis student (EE) participated in the 

survey and calibration trials were performed initially to 

ensure an inter-examiner consistency of at least 85% 

in recording. For calibration, 20 patients were 

evaluated and not included in the main study. Inter-

examiner agreement was measured by Cohen’s 

Kappa statististic. 

In this study, we evaluated the relation between the 

third molar teeth with the mandibular canal, the 

distance from the third molar tooth to the inferior 

alveolar nerve, the buccal-apical-lingual position of 

the canal with respect to the tooth, and the contact 

between the canal and third molar teeth.  Maglione et 

al.
13

 introduced a radiological classification that could 

be normally used in clinical practice to assess the 

relationship between an impacted third molar and 

mandibular canal on CBCT images.  According to this 

classification: 

 Class 1: the mandibular canal runs apically or 

buccally with respect to the tooth but without 

touching it (the cortical limitations of the canal are 

not interrupted).  

Subtype 1A: the distance Inferior Alveolar Nerve 

(IAN)/tooth is greater than 2 mm (Figure 1); 

 

 

 

 

 

 

 

 

subtype 1B: the distance IAN/tooth is less than 2 mm 

(Figure 2); 

- Class 2: the mandibular canal runs lingually to the 

 

Figure 1 

Cross-section plane: Tooth number 38 is classified as 1A( shown with 
a red arrow). The mandibular canal runs apically with respect to the 

tooth but without touching it and the distance Inferior Alveolar Nerve 

(IAN)/tooth is greater than 2 mm. 



Selcuk Dent J. 2021                                                                                                                                                        Keser G, Ergun E, Namdar Pekiner F 

 
 

  3  

 Class 4: the mandibular canal runs lingually 

touching the tooth. 

Subtype 4A: in the point of contact the 

mandibular canal shows a preserved diameter; 

Subtype 4B: in the point of contact the 

mandibular canal shows a smaller calibre and/or 

an interruption of the corticalization (Figure 4); 

 

 

 

 

 

 Class 5: the mandibular canal runs between the 

roots but without touching them.  

Subtype 5A: the distance IAN/tooth is greater 

than 2 mm; subtype 5B: the distance IAN/tooth is 

less than 2 mm; 

 Class 6: the mandibular canal runs between the 

roots touching them.  

Subtype 6A: in the point of contact the 

mandibular canal shows a preserved diameter; 

subtype 6B: in the point of contact the 

mandibular canal shows a smaller calibre and/or 

an interruption of the corticalization; 

 Class 7: the mandibular canal runs between 

fused roots. 

The existence of molar tooth and IAN relationship 

was investigated on coronal and cross-sectional 

planes with 0.40 mm slice thickness in bilateral 

molar and angle-ramus regions .  

IBM SPSS Statistics 22.0 (IBM SPSS, Turkey) 

program is used for statistical analysis.   Descriptive 

statistical methods (frequency) as well as qualitative 

data were compared using the Chi-Square test and 

Fisher's Exact test. Significance was assessed at 

p<0.05 level. 

RESULTS 

Of the 50 patients examined, 13 were male (26%) 

and 37 were female (74%). The left mandibular third 

molar teeth of the patients were identified as 38 and 

the right third molar teeth as 48. The classification 

was made for the teeth numbered 38 and for the 48 

separately. We did not find a tooth belonging to 

classifications 0, 2B, 4A, 5A, 5B, 6A, 6B, 7 for both 

left and right third molar teeth in our male and 

female patients (Table 1). 

 

subtype 1B: the distance IAN/tooth is less than 2 

mm (Figure 2); 

 

 

 

 

 Class 2: the mandibular canal runs lingually to the 

tooth without touching it (the cortical limitations of 

the canal are not interrupted). 

Subtype 2A: the distance IAN/tooth is longer than 

2 mm; subtype 2B: the distance IAN/tooth is less 

than 2 mm; 

 Class 3: the mandibular canal runs apical or 

buccal touching the tooth. 

 Subtype 3A: in the point of contact the mandibular 

canal shows a preserved diameter; 

Subtype 3B: in the point of contact the mandibular 

canal shows a smaller calibre and/or an 

interruption of the corticalization (Figure 3); 

 

 

 

 

 

 

 

 

Figure 3 

Cross-section plane and scheme of the relationshipbetween 
tooth/IAN: Tooth number 38 is classified as 3B (shown with a red 

arrow). The mandibular canal runs apical or buccal touching the tooth 

and in the point of contact the mandibular canal shows an interruption 

of the corticalization. 

Figure 2 

Cross-section plane: Tooth number 48 is classified as 1B( shown with 
a red arrow). The mandibular canal runs apically with respect to the 

tooth but without touching it and the distance Inferior Alveolar Nerve 

(IAN)/tooth is less than 2 mm. 
Figure 4 

Cross-section plane and scheme of the relationshipbetween 
tooth/IAN: Tooth number 48 is classified as 4B(shown with a red 

arrow). The mandibular canal runs lingually touching the tooth and 

in the point of contact the mandibular canal shows an interruption 

of the corticalization. 
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left and right third molar teeth in our male and female 

patients (Table 1). 

Table 1. 

Gender distribution of CBCT radiographic 

classifications for left lower third molar teeth (38) 

CBCT 

Radiographic 

classification 

(tooth number 38) 

Female Male Total 

n (%) n (%) n (%) 

0 0 (%0) 0 (%0) 0 (%0) 

1A 10 (%20) 9 (%18) 19 (%38) 

1B 8 (%16) 1 (%2) 9 (%18) 

2A 0 (%0) 3 (%6) 3 (%6) 

2B 0 (%0) 0 (%0) 0 (%0) 

3A 9(%18) 0 (%0) 9 (%18) 

3B 5 (%10) 0 (%0) 5 (%10) 

4A 0 (%0) 0 (%0) 0 (%0) 

4B 5(%10) 0 (%0) 5 (%10) 

5A 0 (%0) 0 (%0) 0 (%0) 

5B 0 (%0) 0 (%0) 0 (%0) 

6A 0 (%0) 0 (%0) 0 (%0) 

6B 0 (%0) 0 (%0) 0 (%0) 

7 0 (%0) 0 (%0) 0 (%0) 

The most common grade for tooth number 38 is 1A for 

both genders. Classes 3A, 3B and 4B seen in female 

patients but not in male patients.  For both genders, 

the most common class for teeth number 48 is 1A. 

Class 2A is seen among male patients but not in 

female patients. Class 4B was seen in our female 

patients but not in male patients. There was no 

significant relationship between gender and 

radiographic classification for right and left third molar 

teeth (p>0.05) (Table 2). 

Table 2. 

Gender distribution of CBCT radiographic 

classifications for right lower third molar teeth (48) 

 CBCT Radiographic 

classification 

(tooth number 48) 

Female Male Total 

n (%) n (%) n (%) 

0 0 (%0) 0 (%0) 0 (%0) 

1A 14 (%28) 6 (%12) 20 (%40) 

1B 7(%14) 0 (%0) 7 (%14) 

2A 0 (%0) 3 (%6) 3 (%6) 

2B 0 (%0) 0 (%0) 0 (%0) 

3A 2 (%4) 3 (%6) 5 (%10) 

3B 6 (%12) 1 (%2) 7(%14) 

4A 0 (%0) 0 (%0) 0 (%0) 

4B 8(%16) 0 (%0) 8 (%16) 

5A 0 (%0) 0 (%0) 0 (%0) 

5B 0 (%0) 0 (%0) 0 (%0) 

6A 0 (%0) 0 (%0) 0 (%0) 

6B 0 (%0) 0 (%0) 0 (%0) 

7 0 (%0) 0 (%0) 0 (%0) 

The contact of mandibular canal with apical, buccal 

and lingual positioning of teeth number 38 and 48 were 

examined and it was found that there was a significant 

relationship between the position of the teeth and the 

contact with the mandibular canal for both mandibular 

third molars (p<0.05) (Table 3). 

Table 3. 

Gender distribution of CBCT radiographic 

classifications for left lower third molar teeth (38) 

    Contact No contact p 

Tooth 

number 38   n (%) n (%)   

  

Buccal or 

apical 

2 (6,1%) 31 (93,9%) 

1
0.005 

    

    

    

Lingual 3 (75,0%) 1 (25,0%) 

Tooth 

number 48         

  

Buccal or 

apical 

5 (15,2%) 28 (84,8%) 

2
0.001 

    

    

21 (42.9%) 17 (33.3%) 

Lingual     

1,2

 Fisher’s Exact Test 

*p<0.05 

 

DISCUSSION 

Inferior alveolar nerve damage is often encountered 

during surgical removal of mandibular third molar teeth. 

The reported incidence of nerve damage was between 

0.4% and 8.4%. Preoperatively, relative position must 

be well defined in order to protect from mechanical 

damage during surgery. Therefore, preoperative 

radiographic examination is routinely used in this 

process.
14

  

Radiographically, the third molar teeth are examined 

with two classifications according to position and 

inclusion. In Pell & Gregory (P&G) classification system 

third molar teeth are examined in 9 different groups 

according to their vertical and horizontal positions.13-

15 In the vertical category, cemento-enamel junction 

and occlusal plane are used as references. The 

horizontal plane is categorized by looking at its position 

relative to the ramus. In the Winter classification, 

evaluation is made according to the slopes of the 

longitudinal axis of the teeth. Teeth are categorized as 

mesio-angular, horizontal, vertical and distangular in 

this class.
15

 Winter and P&G classifications give 

information about the difficulty of surgical operation, 

but do not give information about the relationship of the 

mandibular canal with the third molar and possible 

nerve damage.  

Panoramic radiography is one of the most commonly 

used methods to evaluate the preoperative risk of 

inferior alveolar nerve damage. Yet, the deterioration of 

the continuity of the cortical structure in the mandibular 

canal is not evident. In addition, it is impossible to 

determine the buccal-lingual position in two-

dimensional radiograph. Darkening of the root canal of 

third molar teeth at the level of mandibular canal offers 

a possible relationship between them, and thus there 

could be a nerve damage after tooth extraction. 

However, in a study conducted, it is stated that, this 

radiographic image may be a proof that the lingual 
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dimensional radiograph. Darkening of the root canal of 

third molar teeth at the level of mandibular canal offers a 

possible relationship between them, and thus there 

could be a nerve damage after tooth extraction. 

However, in a study conducted, it is stated that, this 

radiographic image may be a proof that the lingual 

cortical bone may be thin or there may be a 

perforation.
16

  

Szalma et al.
17

 examined the association between the 

darkening of the root on the preoperative panoramic 

radiograph and intraoperative IAN exposure and it was 

stated that the IAN was visible in 47 (15.2%) of 309 

intraoperative extractions. Moreover, darkening of the 

third molar roots was significantly associated with IAN 

exposure (p < .001). 

The gold standard technique used in the preoperative 

estimation of inferior alveolar nerve damage according 

to a study conducted is CBCT.
18

 According to another 

study, CBCT was found to be a more reliable technique 

for determining the number of roots compared to 

panoramic radiography.
19

 Lee et al.
20

 stated in their 

study that three-dimensional radiographic examination 

of the third molar teeth prior to surgical excision is 

necessary to determine the position and proximity to the 

inferior alveolar nerve for preventing nerve damage.  

CBCT provides a more advanced projection than 

panoramic radiography and gives images that are more 

accurate with buccal and lingual positions on coronal 

sections.
21

According to a study, inferior alveolar nerve 

damage was found more frequently on the lingual side 

of the canal.
22

 Kim et al.
23

 reported that in 51 cases 

(71.8%) mandibular canal was found in lingual position 

and and roots and inferior alveolar nerve were found in 

contact with each other in their study. Moreover our 

research revealed that contact with inferior alveolar 

nerve was detected in lingual positon in 75% teeth 

number 38. Care should be given during the third molar 

tooth surgery because the nerve damage is higher in 

canals with lingual position. After the preoperative 

radiographic evaluation, the nerve damage is prevented 

by moving the root in lingual direction which is the 

opposite direction of the mandibular canal.
7
 The 

surgeon may cause nerve damage if bucco-lingual 

position was missed due to the forces coming from the 

lingual side of the canal.
24 

One of the parameters we included in our study was the 

distance between the canal and the third molar tooth. 

Sammartino et al.
25

 suggested in their study that 1.5 mm 

safe distance between the mandibular canal and the 

implant is neccessary to protect against indirect 

damage of mandibular canal. For this reason, the critera 

in our study was based on 2 mm.
11

 

Jhamp et al.
21

 examined the relationship between the 

mandibular canal and the third molar in four different 

categories. It is reported that nerve damage was found 

in the distorted cortical structure. According to another 

study, the risk of inferior alveolar damage after paralysis 

of the third molar tooth was increased in destructed 

cortical.26 

categories. It is reported that nerve damage was 

found in the distorted cortical structure. According 

to another study, the risk of inferior alveolar 

damage after paralysis of the third molar tooth was 

increased in destructed cortical.
26

   

In our study, 13 male, (%26) and 37 female (%74), 

a total of 50 patients were evaluated. The left third 

(38) and right (48) lower third molar teeth were 

studied separately in both genders. In 37 of 50 

patients, the left lower third molar tooth (38) could 

be evaluated. For the lower left third molar teeth 

(38), it was found to be that the most common 

class was 1A (38%) in gender-free examination. 

Female (20%) and male (18%) were the most 

common class of 1A for both genders. 2A, 2B, 4A, 

5A, 5B, 6A, 6B, 7 classes were not found in both 

genders. Classes 3A, 3B and 4B were the ones that 

were found in females but not in males. The right 

third molar (48) could be examined in 40 of 50 

patients. For the third molar teeth (48) in the lower 

right, it was found to be that the most common 

class was 1A (40%) regardless of the gender. For 

female patients, 1A (28%) was the most frequent 

and the second most frequent was class 4B (16%). 

Moreover, for male patients 1A class (12%) was the 

most frequent class. The only class that was found 

in males but not in females was class 2A. Classes 

1B and 4B were found in female patients but not in 

male patients. 

This classification used in our study has made it 

easier to explain these cases by providing a 

common language to surgeons and radiologists. In 

addition, this classification has been used to 

predict and possibly prevent paresthesia that may 

occur in nerve end-stage patients who may be 

preoperatively inferior alveolar canal.  

CONCLUSION 

According to the examinations, it is more likely that 

teeth are in contact with IAN in cases where 

vascular nerve pack is located lingually from the 

tooth.  This increases the risk of damage to the 

nerve during third molar surgery. Preoperative 

radiographic evaluation provides the possibility of 

informing the clinician more clearly about the 

difficulty of surgical operation and possible nerve 

damage with the resultant classification.  
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