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Abstract: Objective This work aims to utilize a self-developed device to measure the cusp inclination of cracked and non-
cracked molars, outlining the operational steps of the device. Additionally, we intend to investigate the differences in cusp
morphology and attrition between the two groups. Methods The study included fifty-one patients, each with a cracked
maxillary molar. The contralateral non-cracked molar was served as an internal control. Operational steps of the device involved
determining the high contour point line, filling undercuts, marking measurement lines, placing the measuring pieces, displaying
ink-jet imaging of the cusp shape, and conducting graphic scans. Several measurements were taken and compared between the
two groups, including the buccal and lingual cusp angles, the cusp bevel angle, and the degree of tooth attrition. Results This
self-designed device for measuring cusp inclination could accurately capture the cusp morphology, fulfilling the requirements
for subsequent measurements. The angles of the mesial buccal and lingual cusps, as well as the cusp bevel angle for the
maxillary first and second molars, were significantly less than those of their contralateral non-cracked molars. In addition, the
extent of cusp attrition was more severe in the cracked molars compared to the non-cracked molars. Conclusion The cracked
maxillary molars have exhibited higher and steeper cusps due to non-uniform attrition compared to the non-cracked molars.
This device is poised for broader application in future clinical and research work.
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