Dental, Oral and Craniofacial Research

Research Article

ISSN: 2058-5314

Correlation of panoramic radiograph and CBCT findings
in assessment of relationship between impacted mandibular
third molars and mandibular canal in Saudi population
Ahmed Nasser1*, Abdulaziz Altamimi1, Ahmed Alomar2 and Naif AlOtaibi3

Bachelor of dental surgery, Oral and Maxillofacial department, King Abdulaziz Medical City, Ministry of National Guard Health Affairs, Riyadh, Saudi Arabia
Assistant consultant, Oral and Maxillofacial department, King Khalid university Hospital, King Saud University Medical City, Riyadh, Saudi Arabia
3
Bachelor of dental surgery, Oral and Maxillofacial department, Prince Sultan Military Medical City, Riyadh, Saudi Arabia
1
2

Abstract
Purpose: The aim of this study is to assess the reliability of seven panoramic radiographic markers in predicting the absence of corticalization between the mandibular
canal and the third molar which carries the risk of inferior alveolar nerve injury during extraction on cone beam computed tomography images.
Materials and methods: The study samples consisted of 270 impacted third molars from 136 patients who showed a close relationship between the mandibular canal
and third molars on panoramic radiographs and were referred for the examination with CBCT to assess the relationship between the tooth and the mandibular canal.
Panoramic images were evaluated for the seven radiographic markers. CBCT images were used to assess the continuity of the mandibular canal cortical bone. The
association of the panoramic and CBCT findings was examined using a Chi-square test and Fisher’s exact test.
Results: Panoramic radiographic markers were statistically associated with CBCT findings (P<0.01). In cases of darkening roots, interruption of white line as an
isolated finding or in association with each other.
Conclusion: Panoramic radiography is an effective and efficient method for the assessment of impacted mandibular third molars. Interruption of white line and
darkened roots on panoramic radiographs, as both isolated findings and in association with each other are effective in determining the relationship between the tooth
roots and the mandibular canal requiring evaluation with cone beam computed tomography.

Introduction
Extraction of impacted third molars is a procedure in Oral surgery.
Whether prophylactic or because of tooth decay, periodontal diseases
and recurrent infections [1]. Third molars have a high incidence
of impaction, while reports have demonstrated an incidence range
of neurosensory impairment after extraction range from 0.5% to
8% [2]. Radiographic examination is an essential tool for diagnosis
and management as it provides a valuable information about the
tooth position, root morphology and its relation to the adjacent
and vital structures. Postoperative complications were commonly
reversible, although inferior alveolar nerve damage is one of the
serious complications as the sensation loss of the lower lip may cause
traumatic injuries, fibromas and mucocele formation [3]. There are
seven radiographic markers can be seen on panoramic radiographs
(darkening of roots; deflection of roots; narrowing of roots; bifid root
apex; diversion of canal; narrowing of canal; interruption in the white
line of the canal), those markers are reliable to assess the relationship
between the third molar and the mandibular canal [4,5]. The clinical
implication of cone beam computed tomography have been discussed
in several aspects [5,6]. However, the patient can be exposed to a higher
radiation dose even though conventional radiographic techniques are
of high diagnostic value [7]. Therefore, this study was designed to assess
the reliability of panoramic seven radiographic markers in detecting
radiographic signs as both isolated findings and in association with
each other, in predicting the absence of corticalization between the
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mandibular canal (MC) and impacted mandibular third molars on
CBCT images.

Materials and methods
This was a retrospective study including 270 impacted mandibular
third molars, those were collected from 136 patients (86 male and
50 female patients) who showed a close relationship of the MC and
impacted mandibular third molars on the panoramic radiograph
and were referred to oral and maxillofacial surgery clinics in Dental
University Hospital, King Saud University Medical City for assessing
the relation between the impacted mandibular third molar and the
MC with CBCT in preparation for third molar extraction, those were
included in the study. Incomplete root formation or individuals with
evidence of intra-osseous pathologies on the radiograph like tumors
or cysts associated with the third molars were excluded from the study.
Two observers evaluated the panoramic and CBCT digital images
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independently for the relationship between the impacted mandibular
third molars and MC. Seven panoramic radiographic signs were
examined: darkening of roots; deflection of roots; narrowing of roots;
bifid root apex; Interruption of MC; Diversion of MC; narrowing of MC
(Figure 1), the group of markers were further assessed with CBCT to
examine the MC cortical bone for its continuity assessing the reliability
of panoramic radiograph seven markers in predicting the direct contact
of impacted mandibular third molars and the MC. For the evaluation of
CBCT digital images, the presence or absence of direct contact between
the third molar roots and MC was three-dimensionally evaluated. It
was considered that direct contact was present when loss of mandibular
canal cortical bone between the two structures was observed on all
three sections (Figures 2-4). All of the panoramic radiographs were
taken with a Planmeca ProMax 2D S3 and CBCT scans were acquired
with a Planmeca ProMax 3D Plus(Planmeca Co., Helsinki, Finland).
The CBCT data were reconstructed using Planmeca Romexis software.

Statistical analysis
Intraobserver and interobserver agreement were evaluated using
kappa statistics. We compared panoramic radiographic markers with
the relationship between the impacted mandibular third molar and the
mandibular canal using CBCT images. The association of panoramic
radiograph and CBCT findings was analyzed using a Chi-square test
and Fisher’s exact test. All of the analyses were carried out with PASW
Statistics 18.0 (SPSS Inc., Chicago, IL, USA).

Results
A total of 270 impacted mandibular third molars in 136 patients,
those from 86 males (63.7%) and 50 females (36.3%) were included
in the study. The impacted mandibular third molars were classified
according to Pell and Gregory’s classification [8], and the distribution of
the total sample is listed in (Table 1). The impaction type according to

Figure 1. Drawings and cropped panoramic radiographs of the seven panoramic radiographic markers evaluated in the present study. 1, Darkening of root. 2, Root deflection. 3, Narrowing
of roots. 4, Bifid apex. 5, Interruption of mandibular canal wall. 6, Diversion of mandibular canal. 7, Narrowing of mandibular canal.
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Figure 2. Cropped panoramic radiograph of tooth #48 with none of the panoramic radiograph signs observed showing no relation with the mandibular canal.

Figure 3. Panoramic radiograph showing a close relationship of teeth #38, #48 and the mandibular canal with bilateral discontinuity of the mandibular canal cortical bone observed in the
CBCT images resembling the direct contact between the tooth and the inferior alveolar nerve increasing the risk of injury.
Table 1. Impacted mandibular third molar distribution.
Impaction type

Tooth side
Right

Left

n

%

Vertical

46

52

98

36.30%

Mesioangular

42

44

86

31.85%

Horizontal

37

32

69

25.56%

Distoangular

8

6

14

5.18%

Buccal deflection

0

1

1

0.37%

Lingual deflection

1

1

2

0.74%

Total

134

136

270

100%

Dent Oral Craniofac Res, 2018

doi: 10.15761/DOCR.1000256

Volume 4(4): 3-5

Nasser A (2018) Correlation of panoramic radiograph and CBCT findings in assessment of relationship between impacted mandibular third molars and mandibular
canal in Saudi population

Figure 4. Panoramic radiograph showing a close relationship of teeth #38, #48 and the mandibular canal while no discontinuity was observed of the mandibular canal cortical bone in the
CBCT images decreasing the risk of nerve injury.

Pell and Gregory’s classification [8] was compared with the presence or
absence of true relationship with the mandibular canal. Horizontal and
mesioangular impactions showed a statistically significant association
with the absence of corticalization showing a true relationship listed in
(Table 2). The correlation between panoramic radiograph and CBCT
findings based on the relationship between mandibular impacted third
molars and the mandibular canal is listed in (Table 3). Interruption of
white line and darkening of roots, as an isolated finding (p= 0.0005 and
p= 0.0001) or in association with each other (p= 0.002), demonstrated
a statistically significant association with the absence of corticalization
between the mandibular impacted third molar and the mandibular
canal in CBCT images indicating a true relationship. The mandibular
canal is outlined by cortical bone that isolates its contents from the
adjacent structures, “True relationship’’ is when there is discontinuity
of the cortical bone between the tooth root and the mandibular canal.

Discussion
Radiographic diagnosis prior extracting impacted mandibular
third molar is critical to evaluate the depth of impaction and root
morphology and its relation to mandibular canal to predict the risk of
postsurgical extraction. Feifel H, et al. [9] found that teeth in a true
relationship to the Inferior alveolar canal, the incidence of nerve injury
increases as high as 35.6%. Periapical radiograph obtained via parallel
technique, panoramic radiograph can be requested to assess impacted
mandibular third molars to make the diagnosis and to establish the
proper treatment plan, although the panoramic radiograph has an
image distortion of 20% compared with the patient’s true anatomy
[10]. The accuracy of classifying tooth impactions was no higher than
50% [11]. However, cone beam computed tomography can be taken
enabling the maxillofacial surgeon to assess the case in different planes
with an increase in image definitions in cases with high risk of nerve
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injury. Tantanapornkul, et al. [12] reported that Cone-beam CT was
significantly superior to panoramic images in predicting neurovascular
bundle exposure during extraction of impacted mandibular third
molars, the sensitivity and specificity were 93% and 77% for conebeam CT, and 70% and 63% for panoramic images. Ferretti F, et al.
[13] conducted a study regarding the usefulness of Magnetic resonance
imaging in the evaluation of the relationships between the impacted
mandibular third molars and mandibular canal and found that MRI
can be used to provide similar information instead of CT or CBCT in
young patients to prevent radiation exposure. The risk of true relation
between the impacted mandibular third molar and the mandibular
canal increases as the amount of covering increased [14]. Nakamori, et
al. [15] among other studies [16,17] are suggesting the evaluation using
cone beam computed tomography when specific signs are observed
in the panoramic radiograph. In our present study, most panoramic
radiographic signs were interruption of white line (35.6%) and darkening
of roots (27.2% ), these results conform with those in previous studies
[16-18]. In the present study, Interruption of white line and darkening of
roots associated with discontinuity of the mandibular canal and absence
of corticalization between the impacted mandibular third molar and
the mandibular canal in cone beam computed tomography images were
statistically significant, as both isolated findings and in association with
each other. The close relationship of impacted mandibular third molar
roots and the mandibular canal can increase the risk of inferior alveolar
nerve exposure during the extraction or as a postsurgical complication
with subsequent nerve injury. Ghaeminia, et al. [19] Jhamb A, et al.
[16] reported that interruption of white line, darkening of roots and
diversion of the mandibular canal were associated with inferior alveolar
nerve exposure significantly. Sewrin and Andreasen [20] and Rood
[4] reported that there were lower lip paresthesia in 17% of cases of
increased radiolucency of third molar roots, and 14% of cases of
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Table 2. Type of impaction and its association with the mandibular canal.
Impaction type

n

Presence of true relationship on
CBCT

Absence of true relationship on
CBCT

P-value

Vertical

98

34

64

> 0.05*

Mesioangular

86

49

37

<0.01†

Horizontal

69

34

36

<0.01†

Distoangular

14

3

11

> 0.05*

Buccal deflection

1

0

1

Not applicable

Lingual deflection

2

2

0

Not applicable

P-value

* Not significant.
† Significant.
Table 3. The correlation between panoramic and CBCT findings.
Radiographic finding

Cases in panoramic radiograph

Presence of corticalization in
CBCT images

Absence of corticalization
in CBCT images

Darkening of roots

117

39

78

<0.01†

Root deflection

60

28

32

> 0.05*

Narrowing of roots

34

20

14

> 0.05*

Narrowing of mandibular canal

36

15

21

> 0.05*

Interruption of white line

156

58

98

<0.01†

Darkening of roots +
Interruption of white line

93

29

64

<0.01†

* NOT SIGNIFICANT.
† SIGNIFICANT.

interruption of white line which was the absence of corticalization of
the superior corticated margin of the mandibular canal. However, the
knowledge of this relationship allows the surgeon to manage the case.

Ethical approval
Ethical approval for this study was provided by the Ethical
Committee of the Institutional Review Board, King Saud University
College Of Medicine, King Saud University Medical City on 6
November 2017.
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