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Investigation on the root canal configuration of the mandibular first premolars with
radicular groove by micro-computer tomography

Dai Haifeng, Liu Yawen, Lu Yaqian, Wu Daming, Li Jin"

Jiangsu Key Laboratory of Oral Diseases ,the Affiliated Stomatological Hospital of NMU , Nanjing 210029, China

[Abstract] Objective: To investigate the root anatomy and canal configuration of the mandibular first premolars with radicular
groove in root surface by micro-computer tomography (Micro-CT). Methods: In total of 58 mandibular first premolars with radicular
groove were selected. The 3-dimensional images of the teeth and canal system morphology were reconstructed by Micro-CT. The types
of canal configuration were classified , and the position and angle of Vertucci V root canal bifurcation were measured. The location and
incidence of the accessory canals were recorded. The location of the apical foramen, the wall thickness and the diameter of the root
canal were analyzed. Results: The most common type of root canal in mandibular first premolar with radicular groove was type V canal.
In this study, cases of type V accounted for 55.2%. Root canal furcation of type V mandibular first premolar located about 6.13 mm
below the cemento-enamel junction (CEJ). Significant differences were found in the apical position, wall thickness and root canal
diameter between the buccal and lingual canal. Conclusion: The root canal morphology of mandibular first premolars with radicular
groove was complex, with a high incidence of type V canals. Understanding the anatomic features of the root canals provides greatly
help in clinical treatment.
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Figure 1 Schematic diagram of 3D and 2D measure-

ment of root canals
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Figure 2 3D images of the root canals of mandibu-

lar first premolars with radicular groove
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Table 1 Apical foramen opening position of type V root
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Figure 3 3D image of apical hole
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Table 2 The 1~7mm wall thickness from apical foramen of type V root canal

(mm,x +s)

FRARZSALIE BT B L MB ML DB DL
1 0.94 + 0.20 0.62 +0.22 0.65+0.18 0.45+0.13 0.62 + 0.20 0.41+0.16
2 1.14 £ 0.22 0.93+0.22 0.76 £0.17 0.59 +0.15 0.81 +0.21 0.61 £0.17
3 1.33+£0.25 1.13£0.24 0.84 +0.21 0.66 +0.13 0.97 +0.23 0.71 +0.19
4 1.45+0.29 1.28 +0.25 0.87 +0.21 0.71 +0.14 1.04 +0.23 0.78 +0.20
5 1.58 +0.29 1.42 +0.23 0.88 +0.22 0.72 +0.15 1.09 £0.20 0.84 +0.17
6 1.72 £0.30 1.55 +0.23 0.92 +0.24 0.75+0.17 1.18 £0.20 0.90 +0.19
7 1.82+0.29 1.70 £ 0.23 1.00 + 0.31 0.81 +0.19 1.29 +0.20 0.99 +0.15
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Table 3 The 0~3 mm minimum diameter, maximum diameter and aspect ratio from apical foramen of type V root canal

(mm,x +s)

BT 2 _ %MIM/E% _ i%{ﬂluffﬁfa@
SN /MR R L Fkiz /MR R
0 0.46 +0.22 0.30 £ 0.13 1.57 +0.58 0.30 £ 0.13 0.18 + 0.06 1.80 + 0.79
1 0.47 +0.24 0.31+£0.15 1.55 + 0.44 0.32+£0.13 0.16 + 0.06 2.11+£0.85
2 0.56 + 0.28 0.39+0.16 1.69 +0.72 0.38 +0.20 0.19 + 0.06 2.07+0.91
3 0.69 + 0.38 0.45+0.21 1.62 +0.62 0.47 +0.23 0.23 +0.08 2.02 +0.84
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