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Ankle Morphometry in Adults using MRI
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=Abstract=

Purpose: To provide basic data on anatomy of the ankle joint in adults using magnetic resonance imaging as well as
to compare measurements with available data of corresponding dimension in the different sizes of the total ankle
replacements design (HINTEGRA®).

Materials and Methods: Magnetic resonance (MR) sagittal and coronal images from one hundred-forty nine were
studied. Post traumatic, arthritic, or grossly deformed ankles at any reason were excluded. Lengths, widths of the
main parts of this articulation and also the radius of curvature of talar dome were measured in the MR images.
Statistical analysis was performed on these measurements.

Results: On MR coronal image data, average tibial width was 30.0+4.1 mm and talar width was 27.0+3.4 mm. On
sagittal image date, average anteroposterior length of the distal tibia was 39.0+4.2 mm, average anteroposterior
length of the talus was 31.3+2.8 mm, and average sagittal radius of curvature of talar dome was 20.1+2.9 mm. All
measurements in male were significantly larger than in female (p<0.01), but a significant difference according to age
was not found.

Conclusion: Ankle morphometric data define a basis of size, particularly useful in the design of ankle prostheses.
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Figure 1. Measurement of ankle morphometry. (A) In the coronal image, the tibial width (TiW) is the distance of the two intersections of
the two lines that are drawn fitting the internal profiles of the two malleoli and the line that is drawn fitting the top of the tibial mortise.
The talar width (TaW) is the distance of the two intersections of the two lines that are drawn fitting the medial and lateral talar articular
profiles and the line that is drawn fitting the top of talar articular profile. (B) In the sagittal image, the tibial thickness (TiAP) is the distance
between the most anterior point of the tibial anterior profile and the corresponding point along the tibial anterio-posterior axis on the posterior
tibial profile. The talar length (TaAP) is the length of the segment connecting to the posterior and the most anterior point of the trochlear
tali segittal arc. The sagittal radius of the trochlear tali (TaR) arc is the radius of the circumference fitting the points of the trochear tali arc profile.
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Table 1. Mean, Standard Deviation, Maximum, Median Values (mm) for all 5 Measurements of the Ankle Joint

All (n=149) Male (2=103) Female (n=46)
Mean SD Max Min Mean SD Max Min Mean SD Max Min
TiVVJr 30.3 4.1 39.0 22.2 32.2 3.2 39.0 25.3 26.0 2.2 31.0 22.2
TaWT 27.0 3.4 38.0 20,3 28.4 2.9 38.0 21,9 23.7 2.0 28.1 20,3
TiAP’ 39.0 4.2 49.6 31.2 41.1 3.0 49.6 33.9 34.3 1.9 39.8 31.2
TaAP! 31.3 28 402 243 32.0 26 402  26.3 29.6 2.3 348 243
TaRﬂ 20.1 2.9 25.9 13.3 21.4 2.0 25.9 15.3 17.3 2.3 23.9 13.3

*SD, standard deviation; TTiW, the tibia width; TTaW, the talar width; §T1AP, the tibia thickness; HTaAP, the talar length;

ﬂTaR, the sagittal radius of the trochlear tail,

Table 2. Data Measurement (mm) according to Age

Age (years) TiW Taw' TiAPT TaAP’ TaR!
20-29 (n=40) 30.6+3.8 27.0+2.8 38.3+4.1 30.8+3.2 20.1+2.7
30-39 (n=35) 30.7+3.5 27.2+2.9 39.7+3.0 31.7+3.0 20.7+2.7
40-49 (n=37) 29.8+4.4 26.8+4.2 38.6+4.3 31.3+2.4 19.9+2.5
50-59 (n=25) 30.3+4.6 27.4+3.8 40,1453 31.4+2.4 20.1+3.6
60— (1=12) 99.2+4.7 26.1+3.8 38.7+4.5 31.7+2.9 19.7+3.2

*TiW, the tibia width; TTaW, the talar width; TTiAP, the tibia thickness; §TaAP, the talar length; ”TaR, the sagittal radius

of the trochlear tail,
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Figure 2. Diagram shows that values of the total ankle replacement
design (HINTEGRA) superimposed to corresponding measurement
from the present study. The sizes made available by replacement design
are reported along the horizontal axis, for the tibial (Ti) and talar (Ta)
components, and for the antero—-posterior (AP), medio-lateral (ML)
dimensions.
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