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[Abstract] Objective To investigate the incidence and morphology of C-shaped root canals in mandibular premo-

lars by cone-beam computed tomography (CBCT) imaging, which provides a reference for clinical diagnosis and treat-
ment. Methods The CBCT scanning data of 964 mandibular first premolars and 907 mandibular second premolars in
508 cases were collected, and the root canal morphology, incidence of C-shaped root canals, bilateral symmetry and lo-
cation of radicular grooves were analyzed. Results The incidence of C-shaped root canals in mandibular first premo-
lars was 4.1% and that in mandibular second premolars was 0.6%. The incidence of C-shaped root canals of mandibular
first premolars was significantly higher than that of mandibular second premolars (> = 25.775, P < 0.001). The symmet-
rical ratio of C-shaped root canals in the mandibular first premolars was 29%. There were no symmetrical C-shaped root
canals in the mandibular second premolars. There were significant differences in the distribution of the C-shaped root
canal configuration in the root canal (P < 0.001). The C-shaped configuration mainly existed in the middle axial and api-
cal level of the mandibular premolars. The C2 type was more common. No C-shape was found in the coronal level of the

mandibular premolars. Vertucci | single tube type was the most common type of root canal for the mandibular premolars
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included in this study; the incidences were 81.7% and 98.3% for the mandibular first and second premolars, respective-

ly, and the difference was statistically significant (y* = 140.544, P < 0.001). The other root canal types of mandibular

first premolars were more than those of mandibular second premolars. The incidences of Vertucci II, I, IV, and V

and C-shaped root canals in mandibular first premolars were significantly higher than those in mandibular second pre-

molars. C-shaped root canal mandibular premolars had radicular grooves, and most of them were located at the mesiolin-

gual side. Conclusion The morphology of the C-shaped root canal in mandibular premolars was complicated. CBCT

can provide direct and accurate imaging evidence for clinical diagnosis and treatment.

[Key words] C-shaped root canal; root canal morphology; Vertucci classification; mandibular first premolar ;
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a: Cl root canal configuration; b: C2 root canal configuration; c:

C3 root canal configuration; d: C4 root canal configuration; e: C5

root canal configuration

Figure 1  CBCT cross-section of various C-shaped root

canal configurations of mandibular premolars
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Table 1 Distribution of various configurations of C-shaped root

canals in root canals n

C-shaped root Cervical-  Middle-third of  Apical-third
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(P<0001)
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a~e: C-shaped root canal morphology changes from C4 (a) to Cl
(@@ o fly Calhrye ot wood] moglay (e Hwm 64 ()
5560 () o) ol (0 0 ()5 e i Gzl st el gl
gy changes from C4 (k) to C2 (m) then to C5 (0); p ~t: C-shaped
root canal morphology changes from C4 (p) to C1 (v ~t)

Figure 2 CBCT cross-sectional view of 4 cases of C-shaped
root canals of mandibular premolars showing changes in root
canal morphology from the cervical to the apical segment
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Table 2 Distribution of root canal types of mandibular

premolars n(%)

Mandibular first Mandibular

Vertucci type premolar second premolar Ve P

Number of teeth  Number of teeth

canal morphology third of root the root of the root

Cl 0 7 2

C2 0 36 0

C3 0 0 33 < 0.001
C4 45

Cs 0

Total 45 45 45
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I(1-1) 788(81.7%) 892(98.3%)  140.544 < 0.001
I (2-1) 30(3.1%) 5(0.6%) 16.694 < 0.001
m(1-2-1) 22(2.3%) 0 20.945 < 0.001
IV(2-2) 17(1.8%) 0 16.141 < 0.001
V(1-2) 67(7.0%) 5(0.6%) 51.714 < 0.001
C 40(4.1%) 5(0.6%) 25.775 < 0.001
Total 964 907

R3 CIDMLAE T ARUHT B A ML I 78 3 A
Table 3 Distribution of radicular groove of mandibular

premolars with C-shaped root canals n(%)

Mesiolingual side  Lingual side  Total P

Mandibular first premolar 36(90%) 4(10%) 40
Mandibular second premolar 4(80%) 1(20%) 5

0.461
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