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ABSTRACT

Canal Configuration and Root Morphology of Mandibular Premolars in
Korean Population Using Cone-beam Computed Tomography
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The aim of this study was to investigate canal morphology and analyze the radicular groove on mandibular
premolars using cone-beam computed tomography (CBCT) images in large Korean population. CBCT scans including
mandibular premolars for the purpose of dental planning and treatment was selected to evaluate the root canal
morphology. The canal anatomy of premolar was evaluated in three different directions of image slides. Mandibular
premolars were categorized into five types according to the classification of Vertucci et al. In addition, the presence
and location of radicular groove were evaluated. The location of groove was assessed as buccal, lingual, mesial,
and distal in horizontally and upper and lower in vertically. The prevalence of radicular groove was analyzed by sex
and tooth. Total of 496 patients (271 males, 225 females, average age: 38.74 years) with 992 first and 987 second
premolars were evaluated. In canal morphology analysis, the most frequent type, type I was accounted for 89.3% and
99.5% on first and second premolars, respectively. In first premolars, type V and III were followed at 6.5% and 3.7%,
separately. In second premolars, type III and V were followed at 0.3% and 0.2 %. Radicular grooves were significantly
more presented in the first premolar (10.3%) than in the second premolar (0.5%). Radicular groove of the first molar
was 2.4 times more frequent in male patient compared to female patient with significance. Both first and second
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premolars, radicular grooves were most commonly detected on the mesial and the lower area. Clinicians should

consider the possibility of anatomical variations of canal and root morphology, including radicular groove in the

mandibular premolar, especially the mandibular first premolar root canal treatment, periodontal treatment. Information

on these anatomical variations will play a key role in successful non-surgical endodontic treatment.
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Reorientation according to the mesioditsal and

buccolingual axes
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Image alignment parallel to the long axis
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Reconstruction of multiplanar section image
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Determination of three reference planes
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Evaluation of pulp pathway

Jang et al. Canal Configuration of Mandibular Premolars

Figure 1. Flow chart for evaluation of root canal morphology and radicular groove. The blue lines (A) are for the reorientation of
setting as the premolar’s mid-point and yellow lines (B) are reference planes for analysis.
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Figure 2. Canal morphology classification of mandibula
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Figure 3. Cementoenamel junction plane (A) and the plane
2 mm over the apex (B) are determined, and the center
plane of two baselines (C) is defined for evaluation of canal
morphology.
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Figure 4. Schematic illustration of radicular groove observed horizontally and vertically in mandibular premolars (*, radicular

groove).
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Figure 5. Subjects distribution in this study according to the sex and age groups.
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Figure 6. Prevalence of radicular groove according to sex (A) and tooth type (B) (chi-squared test p-value < 0.05; *, significance).

Table 1. Prevalence of canal morphology type in mandibular premolars according to the Vertucci classification

Tooth type Number (percentage) | 1] 1} \Y \% Total
First premolar n (%) 886 (89.3) 4(0.4) 37(3.7) 1(0.1) 64 (6.5) 992 (100.0)
Second premolar n (%) 982 (99.5) 0(0.0) 3(0.3) 0(0.0) 2(0.2) 987 (100.0)
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Table 2. Prevalence of radicular groove according to the sex

Tooth tvpe Radicular Male Female
yP groove n (%) n (%)
First Absence 470(47.4) 420 (42.3)
premolar Presence 72(7.3) 30(3.0)
Second Absence 535 (54.2) 447(45.3)
premolar Presence 4(0.4) 1(0.1)

Table 3. Prevalence of radicular groove according to the tooth
type

0. 37 O3 ¥ HIE Tooth type Radicular groove Total n (%)
First Absence 890 (89.7)
2# §900 WE WSS Tble 12 ANk 1G] T Prosence 1020109
st Al &7 9927 F 88670 (89.3%)% AL, 8 Second Absence 962(99.5)
o A2 £FANAE 987N F 8N 0950 A E Presence 209
Table 4. Prevalence of radicular groove according to the horizontal location
Tooth type Number (percentage) Mesial Distal Buccal Lingual Total
First premolar n (%) 85(83.3) 0(0.0) 0(0.0) 17 (16.7) 102 (100.0)
Second premolar n (%) 5(100.0) 0(0.0) 0(0.0) 0(0.0) 5(100.0)
Table 5. Prevalence of radicular groove according to the vertical location
Tooth type Number (percentage) Upper Lower Total
First premolar n (%) 39(38.2) 63 (61.8) 102 (100.0)
Second premolar n (%) 1(20.0) 4(80.0) 5(100.0)
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