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ABSTRACT

Bifid mandibular canal (BMC) is a rare anatomical variant of the mandibular canal with important clinical
implications for posterior mandibular surgery. Therefore the aim of our study was to evaluate the prevalence and
distribution of BMC using 250 digital OPG of patients aged 15-80 years. We have found that, BMC was detected
in 10 patients (4.0%), with a higher proportion in females (5.4%) than males (2.5%), although the difference was
not statistically significant. Moreover, majority of cases were unilateral (left or right sided), and U type or
retromolar region variants were the most common, with excellent inter observer agreement (k =~ 0.9) for BMC
detection. Hence, we have come to conclude that BMC, though relatively rare, is a clinically relevant anatomical
variation and its routine recognition on routine orthopantomograms can help reduce the risk of neurovascular
injury during posterior mandibular surgical procedure.
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INTRODUCTION identification ~may result in  hemorrhage,

The bifid  mandibular canal (BMC)is a
developmental anatomical variation in which the
mandibular canal bifurcates into two or more
channels which often carrying neurovascular
structures.! Its presence can significantly alter the
surgical risk during mandibular 3 molar
extractions, implant placement, sagittal split
osteotomies, and other posterior mandibular
procedures.? On panoramic radiographs, BMC may
appear as an additional radiolucent band with
distinct radiopaque borders, but subtle accessory
canals which can be missed or misinterpreted,
leading to  unexpected intra-operative  or
post-operative  neurovascular  complications.?
Moreover, several studies have reported that
BMC-related vessels and nerves can innervate the
3" molar region and mandibular ramus and improper

neurosensory disturbance, or prolonged surgical
morbidity.** In the Indian population, BMC has
been evaluated in multi-zone radiographic surveys,
with one large OPG-based study reporting an overall
prevalence of 2.3% among 5800 patients and no
significant age-related trend, highlighting that BMC,
though rare, is a clinically relevant variant even in
apparently healthy mouths.>*® However, these
nationwide studies have aggregate data from
multiple regions but not specific region for its
prevalence or canal-type distribution. Furthermore,
cone-beam computed tomography (CBCT) based
studies from other populations have shown higher
BMC  prevalence (often >10-20%) than
conventional panoramic-based series,”®
underscoring the need for region-specific data using
accessible first-line imaging modalities such as
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OPGs in routine dental practice. There is
also inconsistency in the reported sex- and
side-predilection of BMC, with some Indian and
international series suggesting higher frequency in
females or in specific mandibular sites, while others
report no significant association.”” These
conflicting findings highlight the role of sample size,
imaging  modality, and  geographic/ethnic
heterogeneity in  shaping = BMC-prevalence
estimates. Such variations emphasize the importance
of local epidemiological studies that can refine
pre-operative risk-assessment protocols tailored to
specific populations.

Thus, the need for the present study arises from the
fact that, despite growing awareness of BMC, there
is limited Rajasthan-specific data on its prevalence
using conventional OPGs in a routine-clinical
context, extrapolation of nationwide Indian figures
or CBCT-based results from other regions may not
adequately reflect the local anatomical patterns or
surgical risks. Moreover, by systematically
screening 250 orthopantomograms from an Indian
population in Rajasthan, this study aims to
generate regionally  relevant  prevalence  and
distribution data for BMC, including its association
with age, gender, side, and frequent canal-type
patterns, thereby supporting evidence-based
decision-making in everyday oral surgery and
implant practice. Ultimately, characterizing BMC in
a defined Indian sub-population not only enriches
the existing literature but also strengthens the
rationale for adopting more cautious pre-operative
radiographic evaluation of the mandibular canal
anatomy before invasive procedures in the posterior
mandible.

AIM

To evaluate the prevalence and distribution of bifid
mandibular canal in Rajasthan population using
orthopantomographic radiographs.

MATERIAL AND METHOD

This retrospective, cross-sectional observational
study was conducted among 250 patients, who all
underwent OPG examination were reviewed in
standard digital format using calibrated radiographic
viewing CS Imaging software with zoom,
brightness, and contrast adjustment, and only those
with adequately visible mandibular canal regions
were subjected to detailed analysis which includes 2
parallel radiolucent lines with at least 3 distinct
radiopaque borders, classification of the variants

according to an established system, discrepancies
were resolved by consensus inter-observer
agreement using kappa statistics to ensure reliability
of the reading as shown in figure 1.

7 e

FIGURE 1 : BMC

INCLUSION CRITERIA

1. Radiographs of patients belonging to
the population residing in the state of Rajasthan
state.

2. 15 and 80 years of age.

3. Region clearly visible and traceable on the
OPG.

4. Both asymptomatic patients and those with
dental or dento-alveolar pathology, provided
the mandibular canal anatomy was not grossly
distorted.

5. Both male and females.

EXCLUSION CRITERIA
1. Those who had
undergone hemimandibulectomy or major

resection of the mandible in past.

2. OPGs with gross mandibular pathology (e.g.,
cysts, tumors, fibro-osseous lesions) that
significantly distorted the mandibular canal
course.

3. Patients with craniofacial syndromes or known
congenital anomalies affecting mandibular
anatomy.

4. History of orthognathic surgery or other major
craniofacial surgery that altered mandibular
canal position.

5. Radiographs of poor quality, excessive motion
blur, incorrect projection, or technical errors
rendering the mandibular canal untraceable or
unidentifiable.

6. Images innon-standard or  corrupted
formats that could not be opened or reliably
viewed in the designated radiographic software.

STATSTICAL ANALYSIS

1JDDT, Volume 16 Issue 42s, 2026 Page 20



Evaluation of Bifid Mandibular Canal: A Rare Condition

Data were analyzed using descriptive
statistics (frequencies, percentages) to determine the
overall prevalence of bifid mandibular canal and its
distribution by age, gender, side (left/right), and
type. Cohen’s kappa or Fleiss’ kappa was used to
assess inter-observer agreement between the two
trained examiners for detection and classification of
BMC. Chi-square test or Fisher’s exact test (as
appropriate, depending on expected cell counts) was
used to explore any association between presence of
BMC and categorical variables such as gender or
side. p-value < 0.05 was considered statistically
significant, and all analyses were performed using
SPSS software.

RESULT
VARIA | CATEG | NUMB | PERCENT
BLE ORY ER(n) | AGE (%)
AGE 15-30 95 38%
GROUP years
31-50 90 36%
years
>50 years 65 26%
GENDE Male 120 48%
R
Female 130 52%

TABLE 1 : OVERALL DISTRIBUTION
Table 1 showed that, the age distribution was fairly
balanced, with the largest proportion of patients in
the 15-30-year age group (38%), followed by
the 31-50-year group (36%) and the >50-year group
(26%), indicating that the sample covered a broad
adult age range suitable for studying age-related
variations in mandibular canal anatomy. With
respect to gender, the sample was slightly skewed
toward females, as 52% of the participants were
female compared to 48% males, reflecting a
near-equal sex distribution that allows meaningful
comparison of BMC prevalence across genders
without major imbalance.

PREVALENC | N | YE | PERCENTAG
E o| s E (%)
(m) | (m)
PATIENTS | 24 | 10 4.0%
WITHBMC | 0

TABLE 2 : BMC PREVALENCE

PREVALENCE

ENO (n)
®YES (n)

FIGURE 2 : PREVALENCE
Table 2 and figure 2 showed that, the bifid
mandibular canal was detected in 4% of the sample,
confirming it as arare but clinically relevant
anatomical variation.

GENDER | NO | WITH | PERCENTAGE
BMC | BMC (%)
MALE | 117 3 2.5%
FEMALE | 123 7 5.4%

TABLE 3 : DISTRIBUTION OF BMC
GENDER DISTRIBUTION BMC

MALE FEMALE

= NOBMC =WITHBMC

FIGURE 3: GENDER
Table 3 and figure 3 showed that, bifid mandibular
canal was more frequent in females than males, but
the difference was not statistically significant as the
p value was 0.18 and x* was 1.8, suggesting that
gender may not be a major determinant of BMC
occurrence.

SIDE NUMBER | PERCENTAGE
() (%)
LEFT 5 50%
RIGHT 40%
BILATERAL 1 10%
TOTAL 10 100%
BMC

TABLE 4 : SIDE- WISE DISTRIBUTION BMC
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SITE

H Left
HRight

Bilateral

FIGURE 4 : SITE
Table 4 and figure 4 showed that, half of the BMC
cases were on the left side, slightly more than the
right, and only one case was bilateral, indicating
that unilateral bifid canals are more common than
bilateral in this population.

AGE | NO- | WITH | PERCENTAGE
GROUP | BMC | BMC (%)
15-30 93 2 2.1%
31-50 88 2 2.2%
>50 59 6 10.3%

TABLE 5 : AGE-WISE DISTRIBUTION
AGE-GROUP DISTRIBUTION

90 p3 88

15-30 31-50 >50

@NO-BMC ®WITHBMC

FIGURE 5 : AGE GROUP DISTRIBUTION
According to table 5 and figure 5, the proportion of
BMC increased with age, being highest in the
>50-year group, although the trend just failed to
reach conventional significance as the p value was
0.08 1i.e. borderline significant. This may reflect
cumulative exposure or developmental-related
factors in older adults.

BMC | NUMBER (n) | PER ENTAGE

TYPE (%)
U-TYPE 4 40%
I-TYPE 3 30%
C-TYPE 2 20%
H-TYPE 1 10%
TOTAL 10 100%
TABLE 6 : CLASSIFICATION (NAITOH-

BASED)

BMC TYPE

uU-TYPE

uI-TYPE
C-TYPE

= H-TYPE

FIGURE 6 : BMC TYPE
In table 6 and figure 6 we have found that, U-type
(canal with a small accessory branch in the third
molar region) was the most common variant,

followed by I-type, indicating
that retromolar-region accessory canals are the
predominant form of BMC.
GEN | SI | LE | RIG | BILATE | TOT
DER | DE | FT | HT RAL AL
(n) BM
C
MALE 2 1 0 3
FEMA 3 3 1 7
LE
TABLE 7 : ASSOCIATION OF BMC WITH
SIDE & GENDER
GENDER

SIDE (N) LEFT RIGHT BILATERAL TOTAL BMC

= MALE =FEMALE

FIGURE 7 : ASSOCIATION OF BMC WITH
SIDE & GENDER
In table 7 and figure 7 we have found that, no
significant interaction was observed between gender
and side for BMC occurrence as the p value was
0.82, suggesting that the location of the bifid canal
is independent of the patient.

OBSERVER KAPPA | AGREEMENT
COMPARISON (k) LEVEL
Observer 1 vs 2 0.92 Excellent
TABLE 8 : OBSERVER AGREEMENT FOR

DETECTION OF BMC
In table 8 we have found that, the inter-observer
agreement for detecting BMC was excellent (k >
0.9), indicating a high level of reliability and
consistency in identification and classification of
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bifid mandibular canals using panoramic
radiographs.

DISCUSSION

In the current study, BMC was detected in 4.0% of
250 patients, which falls within the range of 2.3—
10.3% reported in other Indian and South Asian
studies using OPGs or CBCT, where prevalence has
been variously reported as about2.3% in a
multi-zone Indian OPG-based study andup to
10.3% in CBCT-based series, reflecting the
influence of both imaging modality and regional
population differences.>* The slightly higher
percentage in our sample compared with the earlier
nationwide Indian OPG study (2.3%)%° may be
attributable  to local regional variation in
Rajasthan or differences in sample size and
screening criteria, underscoring the need for
region-specific prevalence data to guide clinical
decision-making. Moreover, in our study,
female-predominant with 5.4% vs 2.5% in males
was found, which contrasts with another Indian OPG
study reporting no significant sex-related
association and a female-to-male BMC ratio of
about 1:1.2, yet aligns with some CBCT-based
series that similarly report higher BMC frequency in
females.!®*° This inconsistency across the past
studies may stem from differences in sample size,
imaging technique (OPG vs CBCT), and
classification systems, suggesting that sex-related
predisposition remains inconclusive but warrants
further investigation in larger, regionally stratified
samples.!® Moreover, side-wise, BMC was more
often unilateral (left- or right-sided) and showed no
significant association with gender, which is
consistent with several Indian and international
studies reporting predominantly unilateral BMC
with no clear side or sex predilection, although a few
CBCT-based series have reported a slight right-side
predominance.”!! The predominance of U-type or
similar retromolar-region variantsin our sample
parallels earlier Indian and global reports where
retromolar (Type II or I-like) canals are the most
common type, reinforcing the clinical importance of
carefully assessing the third molar and retromolar
area during radiographic planning for extractions
and implant placement.!? Furthermore, in our study
results, we have found, ahigh inter-observer
agreement (k = 0.9) in detecting BMC on OPGs
which supports the reliability of panoramic
radiography for screening in past studies®!2
although systematic reviews and meta-analyses

emphasize that CBCT-based studies yield higher
prevalence rates (often >15-20%) due to better
spatial resolution and direct visualization of
accessory canals.!>!0

Thus, while OPG remains a practical first-line tool
for BMC screening in routine dental practice, CBCT
should be considered for definitive pre-surgical
mapping in patients with suspected BMC or when
complex posterior mandibular surgery s
planned. Overall, the present findings reinforce that
BMC, though relatively rare, constitutes a clinically
relevant anatomical variation in the Rajasthan
population, and pre-operative  radiographic
awareness of its prevalence and distribution can help
reduce the risk of neurovascular injury during
mandibular surgical procedures.

CONCLUSION

The present study concludes that bifid mandibular
canal is a rare but clinically relevant anatomical
variation, with a prevalence of 4.0% in our study. It
was more frequently observed in females and
predominantly wunilateral, with retromolar-type
variants being the most common. These findings
underscore the importance of routine radiographic
screening for BMC before posterior mandibular
surgical procedures to minimize the risk of
neurovascular complication. Furthermore,
additional studies are needed to validate and confirm
the findings of our study.
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