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ABSTRACT

Objectives: To determine the types and prevalence of C-shape canal in lower second molars in pa-
tients attending Saidu College of Dentistry Swat, using cone beam computed tomography (CBCT).

Materials and Methods: A total of 200 CBCT images of patients with age range 15 to 60 years,
both genders, local residents and clear images having lower second molar area with complete
anatomy were included. Images with incomplete root formation, presence of root canal fillings, deep
caries, open apices, and root calcification in lower second molars were excluded. Presence and
type of C-shape canal in mandibular second molar along with gender and age of the participants
were recorded. Classification of C-shaped canal was done according to Fan et al. Descriptive
statistics were calculated. Presence and type of C-shaped canal were stratified among genders
to see effect modifiers using Fischer exact test.

Results: The mean age of the participants was 32.26 £8.84 years. The males were 116(58%) and
females were 84(42%). The C-shaped canal was present in 16(8.0%) participants. The pattern
of C-shaped canal showed that C1 was present in 6(37.5%), both C2 and C3 in 4(25%) and C4
in 2 (12.5%) participants.

Conclusion: In mandibular second molars the occurrence of C-shaped canal is relatively common
and the most common type of C-shaped canal is C1 and C2.

Key words: C-shaped canal, mandibular second molar, endodontic treatment, root canal system

J Khyber Coll Dentistry, Sep 2022, Vol. 12, No. 3

INTRODUCTION

Due to anatomical variability in root canal
system the endodontic treatment is associated with
difficulties.! Therefore in-depth knowledge about the
normal anatomy of root canal system and common
as well as uncommon anatomical variation is very
essential for the successful treatment. The quality
of endodontic treatment can be greatly improved if
the anatomical variations can be taken into consid-
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erations.?

A common anatomical variation in root canal
system of mandibular molars is C-shaped canal and
most frequently found in mandibular second molars.?
This anatomical variation was first documented by
Cooke et al in 1979.* In axial plane the orifices of
three canal configured into Letter ‘C’ shape that’s
why called C-shaped canal.’ It is a ribbon like
structure just below cementoenamel junction.® The
development of C shaped canal is linked to be due
to inability of Hertwig’s epithelial root sheath to fuse
on buccal or lingual surface of root.’

The C-shaped canal was categorized into five
types from C1 to C5 by Fan et al.® In C1 the shape
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of canal is uninterrupted, in C2 canal shape is like
semicolon due to discontinuation in outline, in C3
two or three canals are placed separately, in C4 single
canal but round or oval in morphology, and in C5
type no lumen of canal is seen.

In Saudi Arabian population frequency of
C-shaped canal in lower second molar is 10.6%.°
Another investigation in Israel population, on large
sample size (n= 1465) found that C-shaped canal
prevalence was 4.6%.*

For the successful endodontic treatment, the
knowledge of root canal system is very important.
To the best of our knowledge no study has been
conducted on our population in this region (Swat,
Khyber Pakhtunkhwa) on type and prevalence of
C-shaped canal in lower second molars using CBCT.
There are large variations in prevalence of C-shaped
canal across various populations.

This study was aimed to determine the types and
prevalence of C-shape canal in mandibular second
molars using CBCT.

MATERIALS AND METHODS

This cross-sectional (retrospective) study was
conducted at department of Radiology, Saidu College
of Dentistry, Swat on available CBCT images of
patients. Ethical clearance was obtained from ethical
committee (1784/SCD/Swat/ethical). A total of 200
patient’s images were included by non-probability
consecutive sampling technique. The inclusion crite-
ria were age range from 15 to 60 years, both genders,
and clear CBCT images having lower second molar
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36 seconds, and exposure time 10 seconds. All im-
ages were taken by single radiologist ensuring proper
quality of images. Presence and type of C-shape
canal were recorded along with gender and age of
the participants in mandibular second molars. clas-
sification of canal was done on basis of Fan et al.8

Statistical analysis for data was performed in
SPSS 22. Frequencies and percentages for categor-
ical while mean and Standard deviation (SD) for
continuous data were computed. Presence and type
of C-shaped canal in mandibular second molars were
stratified among genders to see effect modifiers using
Fischer exact test. The level of significance under two
tailed hypothesis was P less than or equal to 0.05.

RESULT

The mean age of the participants was 32.26
+8.84 years with range from 17 to 45 years. Details
regarding the age and gender are given in (Table: I)

In overall study the C-shaped canal was present
in 16 (8.0%) participants. The pattern of C-shaped
canal shows that Clwas present in 6 (37.5%), both
C2 and C3 in 4 (25%) and C4 in 2 (12.5%) partici-
pants. (Fig 1).

The frequency of C-shaped canal was higher
in female (n=9, 10.71%) than males (n=7, 6.03%)
but this difference was not statistically significant
(p=0.347). Similarly, the type of C-shaped canal
between genders was not statistically significant
(p=0.258). (Table II)

Table-1: Frequency of genders and age groups

area with complete anatomy. Images with incomplete Variable Characteristic n(%)
root formation, presence of root canal filling, deep Age group 15-25 55 (28)
caries, open apices, and root calcification in lower (years) 26-35 61 (30)
second molars were excluded. 36-45 84 (42)
CBCT images were taken by Sirona at 70 kilo- Gender Female 84 (42)
volt power, 10 milli-ampere current, scanning time Male 116 (58)
Table-2: Comparison of frequency and type of C-shaped canal between males and females
Variable Characteristic Female (n = 84) n(%) | Male (n=116) n(%) p-value*
C-shaped canal Present 9 (10.71) 7 (6.03) 0.347
Type of C-shaped C1 3@3.57) 3(2.59)
canal C2 3@3.57) 1 (0.86)
3 3(3.57) 1 (0.86) 0.258
C4 0 (0.00) 2(1.72)
Not present 75 (89.29) 109 (93.97)

*Fischer exact test
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DISCUSSION

This investigation was conducted for determin-
ing the frequency and types of C-shaped canal in
mandibular second molars in patients presenting
to Saidu College of Dentistry, Swat. Our findings
showed that overall, there was 8% prevalence of
C-shaped canal and most numerous common patterns
was C1 followed by C2 and C3. The frequency of
C-shaped canal was little higher in females but was
not statistically significant.

We used CBCT in this study. This tool is con-
sidered gold standard for detection and classification
of C-shaped canal in lower second molar.® Previous
studies also used CBCT for studying C-Shaped
canal.>3¢

Our findings showed that males were more than
females. This can be attributed to more financial
independence and more access for males in our popu-
lation to dental treatment. However, a previous study
conducted in Islamabad, Pakistani population on
prevalence of C-shaped canal reported that females
(n=183) and males (n=177) were almost equal.'’
Another investigation on C-shaped canal prevalence
in Korean population reported that females were
more than males."

Current findings revealed that overall C-shaped
canal prevalence was 8%. A study was conducted in
Saudi Arabian population on 150 cases to determine
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Fig I: Frequency and type of C-shape canal
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the morphology of root canal system in mandibu-
lar second molar. They reported the frequency of
C-shaped canal in lower second molar is 10.6%.°
Another investigation on Israel population on large
sample (n= 1465) and reported that overall preva-
lence of C-shaped canal was 4.6%.> A CBCT based
study was conducted on Korean population on
2508 mandibular second molars and reported that
prevalence of C-shaped canal was 36.8%.!! Another
study was conducted on Indian population using
conventional radiographs on 500 cases reported the
overall prevalence of C-shaped canal in lower second
molars was 5.2%.'

The literature shows a lot of variability for the
C-shaped canal prevalence in lower second molars.
The difference in results can be attributed to genetic
of participants, sample size of the studies, and tool
of investigation (clinical, conventional radiograph
or CBCT).*

Our findings showed that most frequent kind of
C-shaped canal was C1 and C2. Similar results were
in previous studies.* -2

Limitations connected with this study can be
small sample size and distortion of CBCT images.
Misalignment of dentition in relation to beam of ra-
diation can create subtle errors resulting in distortion
of images and artifacts production.

CONCLUSION

This study concluded that prevalence of
C-shaped canal is 8% and most common types are
Cl1 and C2.
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