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SUMMARY

Introduction/Aim. Oral surgical interventions in the mandibular region require detailed knowledge of the
position and course of the mandibular canal. The aim of this study was to determine the most common
course of mandibular canal on cone beam computed tomography (CBCT) images in the population of
Southeast Serbia.

Material and method. One hundred ninety-four mandibular canals on CBCT images of 97 patients (48
male and 49 female) aged 18-65 years were analyzed in the study. According to Worthington, courses of
mandibular canals are classified into catenary, descending, and straight. The obtained results were
analyzed in relation to the gender and the age of the patients as well as to the left and right side of the
mandible.

Results. The most common course of mandibular canal on the analyzed images was catenary (41.2%), then
straight (37.1%), while the least was descending (21.6%). The most common type in males was the catenary
(46.9%), while the straight type was the most common in females (39.6%). Statistical analysis showed no
significant difference in the distribution of the mandibular canal course in relation to the gender, age of
the patients, and the side of the mandible.

Conclusion. The observed variations emphasize the importance of careful individual preoperative analysis
of CBCT images of each patient as well as planning different treatment modalities in the region of the
mandible.
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INTRODUCTION

Oral surgical interventions require detailed
knowledge of anatomical structures in the orofacial
region. The mandibular canal is a very important
anatomical detail of the mandible, due to the im-
portance of the neuro-vascular elements that pass
through it. On the inner side of the ramus of the
mandible is the initial opening of this canal—the
mandibular foramen, into which the inferior alveolar
nerve, artery, and vein enter. This canal extends
together with inferior alveolar neurovascular bundle
along the entire body of the mandible towards the
mental foramen, while its branch continues into the
contralateral side (1).

Knowledge of variations in the position and
course of this canal is of great clinical importance in
the prevention of complications caused by iatrogenic
injuries of the canal and its contents during surgical
teeth extractions (2). Also, precise knowledge and
identification of the exact localization of the mandi-
bular canal is extremely important in planning the
position of dental implants, which are becoming an
increasingly common choice for lost teeth replacing
(3). Surgical removal of periapical lesions, which are
located on the roots of the teeth in the immediate
vicinity of the mandibular canal, in some cases de-
scribed in the literature, is accompanied by post-
operative neurosensitive complaints (4).

Cone beam computed tomography (CBCT) is
one of the most useful diagnostic procedures in oral
surgery because it shows a very precise insight into
the localization of the anatomical structures of the
examined area (5). Using this method, numerous
authors have described the different relationships of
the mandibular canal with the roots of premolars
and molars, where the most common finding is that
the mandibular canal is closest to the second molar
(6, 7). The literature review also points out that the
mandibular canal is closer to the buccal cortex of the
mandible on the right side (7). The variations of the
different types of mandibular canal course are
precisely described by the classification according to
Worthington (8), who stated that the mandibular

canal can be classified as catenary, descending, and
straight.

The aim of this study was to determine the
most common course of the mandibular canal on
CBCT images in the population of Southeast Serbia.

MATERIAL AND METHOD

Undertaking of this study was approved by
the Ethics Committee of the Clinic for Dental
Medicine in Ni$ (01-728/23). The study analyzed 194
CBCT images of the mandibular canals from 97
adults (48 male and 49 female) aged 18-65 years, who
came to the Clinic of Dental Medicine in Nis. The
inclusion criteria for examining the images were
alveolar processes of the mandible with full denti-
tion where the entire mandibular canals were visible,
while edentulous jaws and mandibles with patho-
logical conditions, supernumerary, and impacted
teeth were not analyzed. The images were taken
with the Galileos Comfort Plus scanner (Sirona
Dental Systems, Germany). In order to avoid sub-
jectivity and non-uniformity in classifications, man-
dibular canals on CBCT images were examined and
classified by one experienced oral surgeon. The ana-
lysis of the images was performed in the Galileos
program (Sirona Dental Systems, Germany). The
course of the canal was monitored based on the
software marking on the projection of the image in
the sagittal plane. In this way, canals were located
and classified according to Worthington (8) into
catenary, descending, and straight. The catenary
canal was in the form of U-like shape, the de-
scending canal was in the form of plunging progres-
sive curve, while the straight canal was step ascent
along with root apexes (Figure 1). The obtained
results were analyzed in relation to the gender and
the age of the patients, but also in relation to the left
and right side of the mandible. The obtained data
were analyzed in IBM SPSS version 26.0 using the
Chi-square test with a significance of p <0.05.
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Figure 1. Different types of mandibular canals courses (A — catenary, B — descending, C — straight) (Original CBCT)

RESULTS

The results showed that the most common
type of mandibular canal on the analyzed images
was catenary (41.2%), then straight (37.1%), while
the least present type was descending (21.6%).

The analysis of the results in relation to gen-
der showed that the catenary type was the most
common in males with 46.9%, while the most com-
mon type in females was straight (39.8%). However,
statistical analysis did not show a significant dif-
ference in the frequency distribution of mandibular
canal course types in relation to gender (Table 1).

The analysis of the results in relation to the
age of the patients showed that the catenary type of

canal was most often found in patients aged 34-48
and 49-65 years, while in patients aged 18-33 years,
the distribution of catenary and straight type was
equal. Statistical analysis showed that there was no
significant difference in the distribution of canal
types in relation to the age of the patients (Table 2).

The analysis of the results in relation to the left
and right side of the mandible showed that the most
common canal course on the left side was the
catenary type (44.3%), while the most common type
on the right side was straight (40.2%), however, this
difference in the types of courses was not statistically
significant (Table 3).

Table 1. Frequency distribution of mandibular canal types according to gender

Canal types .
- - Total Chi - square
Catenary | Descending | Straight
Mal Count 45 18 33 96 s o587
ale X2=2.
% 46.9% 18.8% 34.4% 100%
Gender Count 35 24 39 98 a=2
oun
Female p=0274
% 35.7% 24.5% 39.8% 100%
Count 80 42 72 194
Total
% 41.2% 21.6% 37.1% 100%

X2 — Chi —square test value; df — degree of freedom value, p — the value of the probability of the Chi-square test
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Table 2. Frequency distribution of mandibular canal types according to age group

Canal types .
- - Total Chi - square
Catenary | Descending | Straight
Count 20 16 20 56
18-33
% 35.7% 28.6% 35.7% 100% 2 = 4920
x2=4.
Count 27 16 25 68
ABe | 549 |OUN df=4
group % 39.7% 23.5% 36.8% 100% p=0377
Count 33 10 27 70
49-65
% 47.1% 14.3% 38.6% 100%
Count 80 42 72 194
Total
% 41.2% 21.6% 37.1% 100%

X2 — Chi —square test value; df — degree of freedom value, p — the value of the probability of the Chi-square test

Table 3. Frequency distribution of mandibular canal types according to anatomic side of mandible

Canal types .
- - Total Chi - square
Catenary | Descending | Straight
Left Count 43 21 33 97
. : x2=0.950
Anatomic side % 44.3% 21.6% 34.0% 100% df=2
side Ri.ght Count 37 21 39 97 p=0.622
side % 38.1% 21.6% 40.2% 100%
Count 80 43 71 194
Total
% 41.2% 21.6% 37.1% 100%

X2 — Chi —square test value; df — degree of freedom value, p — the value of the probability of the Chi-square test

DISCUSSION

Although panoramic images are most often
used in planning oral surgical interventions, the
impossibility of three-dimensional visualization of
certain anatomical structures makes the CBCT
technology necessary in everyday practice. Due to
the growing need for more precise identification of
these structures, many researchers have proven that
CBCT technology is irreplaceable in determining
anatomical and morphological variations (5).

The advantage of this method of imaging is
reflected in the fact that patients are exposed to a
lower dose of radiation during imaging with CBCT
technology compared to imaging using the tradi-
tional computerized tomography (CT) method (9).
The study of Jung and Cho (10), which examined the
visibility of the mandibular canal on X-ray images,

concluded that the visibility of the mandibular canal
is better on images obtained by CBCT technology
than on panoramic images. CBCT technology pro-
vides the possibility of viewing the position of the
canal in three dimensions, which makes it possible to
determine its bucco-oral position (5).

The results of this study showed that the most
common course of the mandibular canal in the
population of Southeast Serbia was catenary (41.2%).
This course was also the most common in the re-
search of Ozturk et al. (11) who determined the
direction of the mandibular canal on dry skulls. The
studies of Jung and Cho (10) as well as Liu et al. (12),
conducted on CBCT and panoramic images, where
the canals were classified into four types, showed
that the most frequent mandibular canal type was
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the one that corresponded to the catenary canal type.
The root apexes of premolars and molars are further
apart from the mandibular catenary type canal
compared to the other types, which greatly reduces
complications in form of accidental opening of the
canal during the extractions of these teeth. The
catenary type of canal is also the most suitable type
for placing implants, according to the greatest
distance of the mandibular canal from the apex of
the lower first molar (13), which, due to frequent
extractions, is the tooth that most often needs to be
replaced with an implant (14). The importance of this
is reflected in the fact that injuries of the mandibular
canal are manifested by bleeding or paresthesia and
complications that would require additional surgical
interventions in order to treat them (2).

The results of this study showed that 37.1% of
the respondents had a straight canal type. Data from
the literature showed that this type of canal proved
to be the most inconvenient during oral surgical
interventions, due to the proximity of the premolars
and molars to the mandibular canal (13). A similar
prevalence of this type of canal was observed in a
study by Mirbeigi et al. (15), who examined the
mandibular canal course in the Iranian population
using the Worthington classification (8). However, in
contrast to the results of our study, where the cate-
nary type was the most common, the aforemen-
tioned study by Mirbeigi et al. (15) showed that all
three types of canals were equally prevalent among
patients.

The least represented canal type in this study
was the descending type with 21.6%. However, data
from the literature showed that this type of canal
was dominant in studies in the populations of India
and Kenya, where the same methodology was used
to classify the course of the mandibular canal on
CBCT images (13, 16). Such discrepancies could be
explained by population differences, which reflect in
different types of mandibular growth (17). Numer-
ous studies highlight such differences between the
populations of Europe, India, Israel and South
Korea, regarding the different relationships of the
posterior teeth with the mandibular canal (18) and
the mental foramen (19).

Although the results of this study showed that
the catenary type was more common in males, while
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the straight type was more common in females, sta-
tistical analysis showed no significant difference in
the frequency distribution of examined types of
mandibular canal between gender and the age
groups. This result is in agreement with numerous
studies, that examined the sexual dimorphism of the
course of the mandibular canal as well as the fre-
quency of different courses of the mandibular canals
in different age groups (13, 15, 20). The analysis of
the course in relation to the side of the mandible in
this study showed that catenary type was more
prevalent on the left side, while the straight one was
more common on the right side, however, this dif-
ference was not statistically significant. On the
contrary, in the study by Viera et al. (20), catenary
and descending types were observed significantly
more often on the right side.

The limitation of the study is reflected in the
impossibility of a wider analysis of patients who had
to meet the criteria for participation in the study.
Considering that in the population of Serbia, a
significant number of people do not have full den-
tition due to frequent tooth extractions (21), a large
number of patients could not participate in the
study.

CONCLUSION

Although the catenary type of the mandibular
canal was present in the largest number of examined
patients within the population of Southeast Serbia, a
significant number of patients were identified with
the straight type of the mandibular canal, which
represents a very challenging situation for oral sur-
gical interventions. This emphasizes the importance
of careful individual preoperative analysis of CBCT
images of each patient as well as planning of dif-
ferent treatment modalities in the region of the man-
dible.
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SAZETAK

Uvod. Oralnohirurske intervencije u regiji mandibule zahtevaju detaljno poznavanje polozaja i toka
mandibularnog kanala. Cilj ovog rada bio je da se odredi najces¢i tok mandibularnog kanala na snimcima
dobijenim pomoc¢u kompjuterizovane tomografije konusnog zraka (cone-beam computed tomography —
CBCT) u populaciji jugoistocne Srbije.

Materijal i metode. U studiji je analizirano 194 CBCT snimaka mandibularnih kanala 97 pacijenta (48
muskaraca i 49 Zena) starih od 18 do 65 godina. Mandibularni kanali se prema Worthingtonu klasifikuju na
zakrivljene, poniruce i prave. Dobijeni rezultati su analizirani u odnosu na pol i starost pacijenata, kao i u
odnosu na levu i desnu stranu mandibule.

Rezultati. Najces¢i tok mandibularnog kanala na analiziranim snimcima bio je zakrivljeni (41,2%), potom
pravi (37,1%), dok je najmanje zastupljen bio poniruéi kanal (21,6%). Kod muskaraca je najzastupljeniji bio
zakrivljeni tip (46,9%), dok je kod Zena najzastupljeniji bio pravi tip kanala (39,6%). Statisticka analiza nije
pokazala znacajnu razliku u distribuciji razli¢itih tokova mandibularnog kanala u odnosu na pol i starost
pacijenata, kao i u odnosu na stranu mandibule.

Zakljucak. Uocene varijacije naglasavaju znacaj pazljive individualne preoperativne analize CBCT snimaka
svakog pacijenta, kao i planiranja razlic¢itih operativnih pristupa u regiji mandibule.

Kljucne reci: mandibula, mandibularni kanal, anatomske varijacije, kompjuterizovana tomografija konusnog
zraka
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