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[Abstract] Objective To explore the effect of CBCT multimodal digital cephalometric teaching
based on the concept of outcome-based education in teaching orthodontics for undergraduates. Methods
From March to May 2024, 80 undergraduates majoring in stomatology were selected. Firstly, traditional

cephalometric teaching was conducted, and then students performed digital cephalometric landmark analysis
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on the first cephalometric lateral radiograph. After that, CBCT multimodal digital cephalometric teaching was
carried out, and students performed digital cephalometric landmark analysis on the second cephalometric
lateral radiograph. Both cephalometric lateral radiographs used were of Angle's Class | and skeletal average
angle images, ensuring homogeneity and comparability. A statistical analysis was performed using SPSS 23.0.
The accuracy of both digital cephalometric landmark analyses was compared using dispersion analysis and
paired ¢ test. Results The dispersion of first digital cephalometric landmark analysis was significantly
greater than that of the second analysis. The Euclidean distances between the landmarks and the gold
standards were greater in the first analysis than those in the second analysis. There were statistically
significant differences in the distances of most landmarks to the gold standards between the two analyses (all
P<0.001). These landmarks included S(sella) [pre: (2.085 +0.371); post: (1.511 +0.613)], N(nasion) [pre:
(0.769 £ 0.399); post: (0.421 + 0.313)], Or(orbitale) [pre: (3.540 + 1.171); post: (1.519 + 0.682)], ANS(anterior
nasal spine) [pre: (1.909 x 1.386); post: (0.971 + 0.745)], PNS(posterior nasal spine) [pre: (2.504 +0.732);
post: (0.754 + 0.688)], B(supramental) [pre: (5.971 £ 1.485); post: (1.361 = 0.809)], Ul(upper incisor) [pre:
(0.873 £0.319); post: (0.527 £0.531)], and Ll(lower incisor) [pre: (0.572 +0.317); post: (0.262 +0.116)].
Conclusions The CBCT multimodal digital cephalometric teaching method based on the concept of
outcome-based education can deepen students' understanding of the correspondence between the
three-dimensional ~ structure of the craniomaxillofacial region and two-dimensional cephalometric
measurements, effectively improving the outcomes of students in learning in cephalometrics.
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