The Relationship of the Inferior Dental Canal
to the Roots of Impacted Mandibular Third
Molars in Jordanian Population

Abstract
Objective: The aim of this study was to evaluate the topographic relationship between the inferior dental
canals (IDCs) and the roots of impacted mandibular third molars.
Methods: Preoperative orthopantomograms (OPGs) were examined and the proximity of the IDC to the roots
of impacted mandibular third molars was categorized into the following: groups: superimposition, adjacent,
perforation, grooving, notching, or none. The categories notching, grooving, and perforation were regrouped
together and called the true relationship between the IDC and the root apices. The type of impaction, age, and
sex of the patient were also noted.
Results: The positional category of 96.1% of the radiographs with bilateral impactions was identical on both
sides of the mandible. Out of 2526 impacted mandibular third molars examined, 1146 (45.3%) belonged to
the superimposition category, 663 (26.2%) were adjacent, 312 (12.3%) showed grooving, 78 (3.08%) showed
notching, and 9 (0.35%) were actually perforating the IDC. The results showed 15.7% of the total cases were
in true relationship with the IDC. There was a significant association (p = 0.000) between patient’s age and
true relationship.
Conclusions: Identical positional relationship of the bilateral impacted third molars to the IDC was noted
in 96.1% of the radiographs. The position of the IDC in relation to the roots of impacted third molars varied
according to the patient’s age.
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Introduction
The removal of impacted mandibular third
molars is one of the most common surgical
procedures performed and can be complicated
by inferior alveolar nerve damage.1 Injury to
the inferior alveolar nerve has been related to
deeply impacted teeth2 and to roots in close
approximation to the inferior dental canal (IDC).3

subjects. In 48.9% the IDC was touching or
within 2 mm of the cortical plate of the lower
border of the mandible and intermediately
positioned between tooth apices and the lower
border in 3.3% of the subjects.
A literature search
revealed a lack of
studies on the location
of the IDC in relation
to the impacted
mandibular third molar
by using conventional or
computed tomography
(CT) on Arabic
populations. Therefore, the aim of this study was
to determine the radiographic relationship of the
IDC to the roots of impacted mandibular third
molars in a Jordanian population group.

Thus, accurate assessment of the position of the
inferior alveolar nerve in relation to the impacted
third molar might reduce injuries to this nerve.
Anatomically, the nerve lies in the IDC which is
enclosed within a tube of dense bone. The tube
is seen on radiographs as two parallel radiopaque
lines; one representing the roof of the canal and
the other the canal floor. Oliver4 studied 50 dry
specimens of mandibles and found in 60% of
them a distinct IDC contained the whole of the
inferior alveolar neurovascular bundle, while in the
remaining 40% the vessels and branches of this
bundle were spread out of the canal so a welldefined canal was not present. Carter and Keen5
radiographically examined 80 dried mandible
specimens and found 61% of them showed a
single bony canal with unbroken margins near
the roots of molar teeth, while a bony canal with
a broken upper wall was seen close to the molar
roots in 14% of radiographs. The remaining
25% of the mandibles showed bony patterns
lacking definite mandibular canals. Based on
radiographic examination of a 100 edentulous
human mandibles, Schroll6 concluded the position
of the IDC was variable. This finding has been
confirmed by Nortje et al.7,8 who reviewed 3612
panoramic radiographs and found the position
of the IDC was either touching or within 2 mm
of the apices of molar teeth in 46.7% of the

Methods and Materials
The subjects included in this study were those
referred to the Oral and Maxillofacial Surgery
Unit, Faculty of Dentistry, Jordan University of
Science and Technology for surgical removal of
symptomatic impacted mandibular third molars
during a three-year period from 1995 to 1998.
The records of all subjects were retrieved and
preoperative orthopantomograms (OPGs) were
reviewed. OPGs were included if there was no
evidence of jaw fracture or other pathological
conditions affecting the IDC.
Prior to the investigation, calibration of the
examiner (AMH) was undertaken by means of a
pilot study involving 30 OPGs examined during a
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period of two weeks until complete intra-examiner
reliability and reproducibility was achieved.
OPGs were examined under ideal conditions
including the use of subdued lights, film masking,
magnifying lenses, and a conventional viewing
box (Exal-Type F.I.D-1, serial No. J2834, voltage
230-250; electronic and X-ray applications Ltd.,
Basingstone, England) with a variable light
intensity and a 2X magnifying lens (X-viewer, XProlstus, Malmo, Sweden). Impacted mandibular
third molars were classified according to Winter’s
classification as vertical, horizontal, mesioangular,
and distoangular impaction. Teeth outside of
these categories were classified as aberrant.

at the area where they cross the roots, and
constriction of the canal maximal in the
middle of the root.
6. None: A relationship between the canal
and the root apices could not be decisively
assessed.
The data obtained were analyzed using the
Statistical Package for the Social Sciences
(SPSS). Possible correlation between the
detected variations and each factor was tested
using the chi-square test (χ2). A statistically
significant difference was considered to be
present when P values were 0.05.

The radiographic relationship of the root apex
of mandibular third molars and the IDC was
assessed and categorized according to the
following criteria:

Results
The radiographs examined were retrieved from
the dental records of 1359 patients with 2526
impacted mandibular third molars. The study
subjects consisted of 789 (58%) males and 570
(42%) females with ages ranging from 14 to 67
years, with the majority being within the 20 to 25
year-old age group (Table 1).

1. Adjacent: The superior border of the canal
was either touching the roots apices or
within 2 mm below them.
2. Superimposed: The canal was
superimposed over part of the roots
which appeared less radiopaque than the
remaining radiological image of the roots.
3. Notching: Radiolucent band at the apex
of the roots, a break in the continuity of the
upper radio dense border, and narrowing at
the expense of the top of the canal.
4. Grooving: Radiolucent band across the
root above the apex, interruption of both
superior and inferior borders of the canal,
and narrowing of the canal space.
5. Perforation: Radiolucent band crossing
the root above the apex, loss of both
superior and inferior borders of the canal

Bilateral impaction was detected in 1167 (85.9%)
radiographs, whereas unilateral impaction was
found in 78 (5.7%) and 114 (8.4%) radiographs
for right and left sides, respectively.
The frequency of each impaction type in relation
to age and sex of the patients is detailed in
Table 2. The greater number of impacted third
molars was of vertical position and accounted
for 1686 (66.7%) of the total sample. Only 6
(0.2%) third molars were classified as aberrant.
Patients in the age group 20-25 years had the
greatest number of impacted teeth, and most of
impactions were of the vertical type.

Table 1. The distribution of the mandibular third molars according to the
age and sex of patients.
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Table 2. The distribution of the type of impaction according to the sex and age group of the patients.

Table 3. The number of impacted mandibular third molars in each category according
to the age and sex of the patients.

The positional category of the IDC on the right
side of the mandible was identical to the left side
in 1122 (96.1%) of radiographs with bilateral
impaction. The position of the IDC was decisively
demonstrated and, thereby, categorized according
to its relationship to the roots in 2208 (87.4%) of
impacted mandibular third molars. Accordingly,
1146 (45.3%) teeth were of superimposition, 663
(26.2%) of adjacent, 312 (12.3%) of grooving, 78
(3.08%) of notching, and 9 (0.35%) of perforating

categories in relation to the IDC. The remaining
312 (12.6%) could not be placed under any of
these categories and, therefore, were placed in
the category none.
The number of impacted mandibular third molars
in each category according to the age and sex
of the patients is described in Table 3. The
prevalence of the impacted third molar was more
common in the 20 to 25 year-old age group
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Table 4. Relationship between the inferior dental canals and angular position of the
mandibular third molars.

Table 5. The distribution of the true relationship according to the sex and age group of the patients.

compared with other age groups, accounting for
41.3% of impacted mandibular third molars.

sex and true relationship (p=0.4), however,
16.3% of female patients demonstrated such a
relationship compared to 14.8% of male patients.
The frequency of a true relationship in association
with the age and sex of the patients is detailed in
Table 5.

Similarly, the relationship between the IDC and
angular position of the mandibular third molars
was found to be more common in vertical
impactions (61.2%) than any other type of
impaction (Table 4). Six impacted molars were
in aberrant impaction, and these fell into the
superimposition category.

Discussion
One of the complications that may occur following
the extraction of mandibular third molars is
injury to the inferior alveolar nerve.2,3,12-17 Prior
knowledge of the proximity of the roots of the
mandibular third molars to the IDC may minimize
such complications.1,18-19

The categories notching, grooving, and perforation
were regrouped together and called a true
relationship between IDC and root apices. The
results showed 15.7% of the total impactions fell
into this group. However, when this relationship
was expressed per patient rather than per teeth,
it was found 210 (15.5%) of the total patients had
such a relationship. Furthermore, a statistically
significant association was found between the
patient’s age and true relationship (p=0.000);
26.5% of those belonged to the 31-36 age group.
No association was found between the patient’s

Various preoperative radiographic techniques to
evaluate the relationship between the mandibular
third molar and the IDC have been used. These
include intra-oral radiographs, OPGs, crosssectional tomographs, scanographs, and CTs.20-30
However, the OPG has been recommended as the
primary radiographic investigation of choice
in the preoperative assessment of mandibular third

5
The Journal of Contemporary Dental Practice, Volume 7, No. 2, May 1, 2006

a degree of asymmetrical configuration. This
finding suggests a category of a canal in relation
to the roots of any given type of impaction at
one side of the mandible enables the clinician
to predict the configuration of the canal on the
other side.
The results of this study have shown 26.2% of
the assessed IDCs were classified as adjacent.
These findings are consistent with the report of
Kipp et al.17 but in contradiction with those of Bell41
who found such a category in 50% of his sample.
This discrepancy may be due to different criteria
of assessment.
molar teeth and their surrounding structures.30-33
For portrayal of subtle object structures, such as
the IDC wall, it is well known two-dimensional
imaging techniques provide limited information in
terms of the buccolingual relationship between the
mandibular canal and the roots of mandibular third
molar. However, several authors have evaluated
the reliability of OPG against CT images in the
preoperative assessment of the relationship
between mandibular third molars and IDC, and
they all concluded the OPG remains an invaluable
tool in the assessment and posed the potential
for identifying the need for further computed
diagnostic procedures.19,34-35,40 Furthermore, the
relatively high radiation exposure, high cost,
and inferior image resolution are drawbacks of
CTs.28,36,38 Therefore, it can be concluded OPG
remains the most common radiograph used for the
assessment of impacted mandibular third molars
and appears to have the best cost-information
ratio.39

The results of the present investigation revealed
15.7% of the cases were within the true
relationship of IDC to the root apices; a finding
in accordance with those reported by both
Howe and Poyton18 (13.7%) and Bell41 (13%).
Furthermore, the results of this study displayed
no specific pattern in IDC categories with regards
to true relationship. This is inconsistent with the
report of Howe and Poyton18, which indicated
true relationship was in direct correlation with
the age of the subjects. This finding may be
related to the racial morphological variation
between the population groups studied. The
vertical impacted molars were mainly found to
be in true relationship with the IDC. There were
399 impacted third molars associated with the
categories true relationship, notching, grooving,
and perforation. Of these, 49.6% were vertically
impacted followed by those with mesioangular
impaction (30.1%), horizontal impaction (12%),
and distoangular impaction (8.29%). This finding
suggests surgeons should be careful when
interpreting the radiographs of vertical impactions
and when operating on vertically impacted teeth.

Our study showed all categories occurred more in
males than females, but the difference was only
statistically significant on the right side (p=0.006).
The radiographic assessment of the relationship
between the roots of impacted mandibular third
molars and the IDC was not discernible in 318
(12.6%) cases. This was either because of other
causes of radiolucency which affected the apical
2 mm of the third molar roots, such as developing
teeth or because of the pharyngeal air space
which made the exact radiographic interpretation
difficult.

Conclusion
The mandibular canals are mostly bilaterally
symmetrical, and the position of the IDC varies
with respect to the apices of the roots of the
impacted mandibular third molars with the
majority being in superimposed or adjacent
positions. However, a true relationship was
noticed in 15.7% of the total cases. This variation
should be appreciated, particularly by the oral
surgeon, when undertaking surgical removal of
the impacted mandibular third molars.

This study showed only a small minority (3.9%) of
mandibles with bilateral impactions demonstrated

6
The Journal of Contemporary Dental Practice, Volume 7, No. 2, May 1, 2006

References
1. Carmichael FA, McGowan DA. Incidence of nerve damage following third molar removal a West of
Scotland Oral Surgery Research Group study. Br J Oral Maxillofac Surg 30:78,1992.
2. Van Gool AV, Ten Bosch JJ, Boering G. Clinical consequences of complaints and complications after
removal of the mandibular third molar. Int J Oral Surg 1977; 6: 29-37.
3. Osborn TP, Frederickson G Jr, Small IA, Torgerson TS. A prospective study of complications related
to mandibular third molar surgery. J Oral Maxillofac Surg 1985;43:767-769.
4. Oliver E. Le canal dentaire et son nerf chez l’adult. Ann Anat Pathol 1927; 4: 975-987.
5. Carter RB, Keen EN. Intramandibular course of the inferior alveolar nerve. J Anat 1971;108:
433-440.
6. Schroll K. Anatomische und roentgenologische untersuchungen veber den verlang des nervus
alveolaris inferior um unbezahten kieger. Acta Stomatol Belg 1975; 72: 771-776.
7. Nortje CJ, Farman AG, Joubert JJ. The radiographic appearance of the inferior dental canal: an
additional variation. Br J Oral Surg 1977a; 15: 171-172.
8. Nortje CJ, Farman AG, Grotepass FW. Variation in the normal anatomy of the inferior dental
(mandibular) canal: a retrospective study of panoramic radiographs from 3612 routine dental
patients. Br J Oral Surg 1977b; 15: 55-63.
9. Heasman PA. Variation in the position of the inferior dental canal and its significance to restorative
dentistry. J Dent 1988; 16: 36-39.
10. Miller CS, Nummikoski PV, Barnett DA, Langlais RP. Cross-sectional tomography. A diagnostic
technique for determining the buccolingual relationship of impacted mandibular third molars and the
inferior alveolar neurovascular bundle. Oral Surg Oral Med Oral Pathol. 1990; 70(6):791-797.
11. Kaeppler G, Meyle J, Warner H. Darstellung der Beziehung von Mandibularkanal zu tief verlagerten
WeisheitszÊhnenmet Hilfe der Spiraltomographie (Scanora). Dtsch Zahnärztl Z. 1995;50: 613-616.
12. Gabell DP. Sensory paralysis of the face due to extraction of a wisdom tooth. Dent Rec 1902; 22:
565-566.
13. Robinson TO. Paresthesia: a postoperative complication following removal of the mandibular third
molar. Am J Orthod 1940; 26: 278-284.
14. Beauchamp WS. Severance of mandibular nerve during extraction. Br Dent J 1947; 83: 259-260.
15. Simpson HE. Injuries to the inferior dental and mental nerves. J Oral Surg 1958;16:300-305.
16. Rud J. Third molarsurgery: Relationship of root to mandibular canal and injuries to inferior dental
nerve. Tandlaegebladet 1983; 87:619.
17. Kipp DP, Goldstein BH, Weiss WW Jr. Dysesthesia after mandibular third molar surgery: a
retrospective study and analysis of 1377 surgical procedures. J Am Dent Assoc 1980; 100:185-192.
18. Howe GL, Poyton HG. Prevention of damage of the inferior dental nerve during extraction of
mandibular third molars. Br Dent J 1960; 109: 355-363.
19. Maegawa H, Sano K, Kitagawa Y, Ogasawara T, Miyauchi K, Sekine J, Inokuchi T. Preoperative
assessment of the relationship between the mandibular third molar and the mandibular canal by
axial coputed tomography with coronal and sagittal reconstruction. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 2003 Nov;96(5):639-646.
20. Clark CA. A method of ascertaining the relative position of interrupted teeth by means of film
radiographs. Proc R Soc Med (Odont Sec). 1910; 3: 87-90.
21. Donovan MH. Occlusal radiography of the mandibular third molar. Dent Radiogr Photogr 1952;
25: 53-55.
22. Richards AG. Roentgenographic localization of the mandibular canal. J Oral Surg 1952; 10: 325-329.
23. Richards AG. A technique for the roentgenographic examination of impacted mandibular third molars.
J Oral Surg 1952; 10: 138-141.
24. Rood JP, Shehab BA. The radiological prediction of inferior alveolar nerve injury during third molar
surgery. Br J Oral Maxillofac.Surg. 1990;28:20-25.
25. Chandler LP, Laskin DM. Accuracy of radiographs in classification of impacted third molar teeth.
Br J Oral.Maxillofac Surg. 1988;46:656-660.

7
The Journal of Contemporary Dental Practice, Volume 7, No. 2, May 1, 2006

26. Kaeppler G. Conventional cross-sectional tomographic evaluation of mandibular third molars.
Quintessence Int 2000 (31) 49-56.
27. Tammisalo T, Happonen RP, Tammisalo EH. Stereographic assessment of mandibular canal in
relation to the roots of impacted lower third molar using multiprojection narrow beam radiography. Int
J Oral.Maxillofac Surg. 1992 (21): 85-89.
28. Wenzel A, Aagaard E, Sindet-Pedersen S. Evaluation of a new radiographic technique: diagnostic
accuracy for mandibular third molars. Dentomaxillofac Radiol. 1998; (27):255-263.
29. Freisfeld M, Drescher D, Kobe D, Schuller H. Assessment of the space for the lower wisdom teeth.
Panoramic radiography in comparison with computed tomography. J Orofac Orthop. 1998; (59):
17-28.
30. Feifel H, Riediger D, Gustorf-Aeckerle R. High resolution computed tomography of the inferior
alveolar and lingual nerves. Neuroradiology 1994;(36):236-238.
31. The Royal College of Surgeon of England. Faculty of Dental Surgery. The management of patients
with third molar teeth: report of a working party convened by the Faculty of Dental Surgery. London:
The Royal College of Surgeons of England;1997.
32. Smith AC, Barry SE, Chiong AY, Hadzakis D, Kha SL, Mok SC, Sable DL. Inferior alveolar nerve
damage following removal of mandibular third molar teeth. Aprospective study using panoramic
radiography. Aust Dent J. 1997;(42):149-152.
33. Selection criteria for dental radiography. The Faculty of General Dental Practitioners. London: The
Royal College of Surgeons of England;1998. p.20.
34. Pawelzik P, Cohnen M, Willers R, Becker J. A coparison of conventional panoramic radiographs with
volumetric computed tomography images in the preoperative assessment of impacted mandibular
third molars. J Oral Moxillofac Surg 2002;(60):979-984.
35. Monaco G, Montevecchi M, Bonetti GA, Gatto MR, Checchi L. Reliability of panoramic radiography
in evaluation the topographic relationship between the mandibular canal and impacted third molars.
J Am Dent Assoc. 2004;(7):312-318.
36. Kaeppler G. Digitale Rntgentechniken im Zahn-und Kieferbereich-eine bersicht. Dtsch Zahnärztl
Z.1996;51: 194-205.
37. Yang J, Cavalcanti MG, Ruprecht A, Vannier MW. 2-D and 3-D reconstructions of spiral computed
tomography in localization of the inferior alveolar canal for dental implants.Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 1999 Mar;87(3):369-74.
38. Aryatawong S, Aryatawong K. Evaluation of the inferior alveolar canal by cross-sectional
hypocycloidal tomography. Implant Dent. 2000;9(4):339-45.
39. Dharmar S. Locating the mandibular canal in panoramic radiographs. Int J Oral Maxillofac Implants.
1997 Jan-Feb;12(1):113-7.
40. Tal H, Moses O. A comparison of panoramic radiography with computed tomography in the planning
of implant surgery. Dentomaxillofac Radiol. 1991 Feb;20(1):40-2.
41. Bell GW. Use of dental panoramic tomographs to predict the relation between mandibular third molar
teeth and the inferior alveolar nerve. Radiological and surgical findings, and clinical outcome. Br J
Oral Maxillofac Surg.2004;(42):21-27.

8
The Journal of Contemporary Dental Practice, Volume 7, No. 2, May 1, 2006

About the Authors

9
The Journal of Contemporary Dental Practice, Volume 7, No. 2, May 1, 2006

