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Three-dimensional morphometric analysis of the talar trochlea, posterior
talar facet, and talar head in Japanese
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[Purpose] The purpose of this study was to investigate the relationship
between the morphological characteristics of the talar trochlea, posterior
calcaneal facet, and talar head.

[Methods] Fifty bones of talus (age : 36.0+10.3 year, right : 4, left : 46) in
the Museum at the University of Tokyo were included in this study.
Three-dimensional (3D) bone models of the talus were reconstructed from
computed tomography (CT) images. Using the 3D bone models of the talus,
the morphometric measurements were done at the talar trochlea, posterior
calcaneal facet, and talar head. At the talar trochlea, wedge angle, apical
angle, and radius of curvature at the anteromedial, posteromedial,
anterolateral, and posterolateral trochlea were measured. At the posterior
calcaneal facets and talar heads, width, length, radius of curvature, and 3D
orientations of their articular surfaces were measured. Correlation analysis
among the values of 3D orientations of the articular surface of the posterior
calcaneal facet and talar head was performed to investigate morphological
relationship in the posterior calcaneal facet and talar head. In addition, to
evaluate the morphological relationship among the talar trochlea, posterior




fcalcaneal facet, and talar head, the correlation analysis among the values of
the ratio of medio-lateral radius of curvature at the anterior and posterior
talar trochlea, and the radius of curvature and 3D orientations of the
articular surface at the posterior calcaneal facet and talar head. The level of
significance was set at .05 for all analyses.

[Results]

The ratio of medio-lateral radius of curvature at the anterior and posterior
talar trochlea were 0.66 += 0.10 (0.43-0.95) and 1.05 = 0.24 (0.54-1.86),
respectively. At the posterior calcaneal facet, plantarflexion angle of the
articular surface were negatively correlated with that of internal rotation (r
= -0.309, P<0.05), and the inversion angle of the articular surface were
positively correlated with that of internal rotation (r=0.586, P<0.01). At the
talar head, plantarflexion angle of the articular surface were positively
correlated with that of eversion (r = 0.586, P<0.01, r = 0.344). In addition,
the angle of internal rotation of the articular surface were negatively
correlated with that of eversion and of plantarflexion (r=-0.457, P<0.01, r=
-0.369, P<0.01, respectively). As the result of the correlation analysis
between talar trochlea, posterior talar facet, and talar head, the ratio of
medio-lateral radius of curvature at the anterior talar trochlea was
correlated with the plantarflexion and inversion angles of the posterior
calcaneal facet (r=0.330, P<0.05, r=-0.342, P<0.05). The plantarflexion
and internal rotation angles of the posterior calcaneal facet were positively
correlated with those of talar head respectively (r=0.399, P<0.01, r= 0.397,
P<0.01).

[Discussion] Sagittal and transverse orientations of the posterior calcaneal
facet and the talar head would contribute to the orientation of the subtalar
joint axis of rotation. In addition, the sagittal and transverse orientations of
the subtalar joint axis of rotation would correlate with the coronal
orientation of the rotational axis of the talocrural joint.

[Conclusion] This study demonstrated that the articular surfaces of the
talus which constitute the talocrural, subtalar, and talonavicular joints had
morphological relationships. As the next research, the relationship between
the ratio of medio-lateral radius of curvature at the anterior talar trochlea
and axial rotation of the talocrural joint during ankle dorsiflexion should be
investigated/ In addition, the relationship between plantarflexion and
internal rotation angle of the posterior calcaneal facet and coronal and
transverse rotation of the subtalar joint should be investigated.

Keywords : talar trochlea, posterior calcaneal facet, talar head, articular
surface morphology, three-dimensional morphometric analysis
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