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Measurement of declination angle and inclination angle based on three-dimensional reconstruction
model of talus
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[ Abstract] Objective To measure the declination angle and inclination angle of talus in healthy
adults to provide a detailed and reliable data standard for clinical nail angle and postoperative reduction
evaluation. Methods A total of 40 healthy adult volunteers were included in Tianjin Hospital from March
2018 to February 2019, including 20 males and 20 females. Bilateral ankle joint data in DICOM format were
obtained after CT scan. After three-dimensional reconstruction of talus by Mimics19.0 software, the
declination angle and inclination angle of talus were measured by 3-matic function. Data were compared
between groups by using ¢ test. Results The declination angle of healthy adult subjects was 26.3°+3.2°
(20.1°=32.7°), and the inclination angle was 40.8°+2.5° (35.0°-45.7°). The declination angle in the male
was 26.0°£3.3° on the left side, 26.1°+3.2° on the right side, and the inclination angle was 40.1°+2.5° on the
left and 40.1°+2.5° on the right. The declination angle in the female was 26.5°+3.3° on the left side, 26.6°+
3.2° on the right side, and the inclination angle was 41.4°+2.8° on the left and 41.6°+2.2° on the right. There
was no significant difference in declination angle and inclination angle between the left and right talus of the
same gender (t=—0.520--0.166,all P>0.05). There was no significant difference in the declination angle and
inclination angle of the ipsilateral talus between the genders (1=—2.001--0.457, all P>0.05). Conclusion
The declination angle and the inclination angle of left and right talus in healthy adults are symmetrically
distributed, and there is no significant gender difference, the results can be used to provide reference criteria
for nail angle and reduction evaluation.

[ Key words ]  Talar neck fracture; Declination angle; Inclination angle; Three-dimensional
reconstruction
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