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[Abstract] Objective The safety of root canal filling with 200 °C hot gutta-percha was investigated to study the ef-
fect of continuous wave technique combined with high-temperature injectable gutta-percha condensation technique on
the surface temperature of periodontal tissue. Methods CT technique and Mimics, Geomagic, and Solidworks software
were utilized to build the entity models of alveolar bone, dentin and root canal, periodontal ligament, and blood flow, re-
spectively, which were then assembled in Solidworks into a finite element model of tooth with blood flow. By utilizing
ABAQUS collaborative simulation platform, fluid-structure coupling was analyzed on the whole process of root canal
filling. Consequently, the surface temperature of the periodontal tissue was obtained. Results In the absence of blood
flow, the temperature of the periodontal ligament surface reached 50.048 “C during root canal filling with 200 “C gutta-
percha. Considering blood flow, the temperature of periodontal ligament surface was 39.570 “C. Conclusion The tem-
perature of the periodontal ligament surface increased when the continuous wave root canal was filled with 200 °C gutta-

percha, and the periodontal tissue was not damaged.
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Fig 1 3D finite element model of mandibular first molar after as-

sembly
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Fig 3 Flow chart of fluid-structure coupling simulation
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Tab 1 Thermal properties of dental materials

5iH WL/ bR/ SHRERRY
(x107 kg'm™) [x10° T (kg K)'] [W-(mK)']
bl 2.80 0.58 0.93
FAR 1.96 0.58 0.58
F 1.10 0.58 0.58
VR K= 1.30 0.15 0.58
F R 0.97 0.50 0.15
IR/ 1.05 0.94 0.50
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Fig 4 Temperature distribution cloud of teeth and periodontal ligament at different time
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Fig 6 Temperature distribution cloud of teeth and periodontal ligament in fluid-structure coupling model at different time
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