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Characteristics of Morphology and Bone Strength Distribution of Ankle
Joint for Development of Total Ankle Arthroplasty
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), Asian size (SLQIXIH)

Recently, a Total Ankle Arthroplasty (TAA) has been commonly used when no other options are available for patients with
severe arthritis at the ankle joint. But bone resorption, aseptic loosening, instability, malalignment and fractures are
generally known as the main reasons of TAA failures. Those TAA which have been designed up until now are generally
based on the morphological and kinesiological characteristics of the ankle joint. They are adjusted by the ankle joint size of
Westerners, although both the morphological and mechanical (strength) characteristics of the ankle joints of Asian are
important in the development of a TAA suitable to Asians. Little information about the morphological and mechanical
characteristics of the ankle joint of Asians is available for the development of a TAA suitable to Asians. The purpose of this
study was, therefore, to analyze the morphological and mechanical characteristics of the ankle joints of Asians. Computed
tomography data obtained from 50 patients (mean age: 64.14 + 9.34 years) were analyzed.
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Computed Tomography
(CT) data

9ROIs in
each slices

Magnification
9ROIs

Fig. 2 Region of Interests (ROIs) and Volume of Interests (VOIs) configuration

Table 1 Characteristics of morphology of tibia

27VO0Is

Fifty Sixty Over seventy P Value
Hight (mm) 37.03 £ 0.63 39.14 + 3.51 40.65 +3.45 0.19
Width (mm) 32.71+£0.63 34.01 £2.24 34.95+3.07 0.29
*p < 0.05
Table 2 Characteristics of morphology of talus
Fifty Sixty Over seventy P Value
Lateral 21.67 £ 2.68 21.9+2.28 20.54 +£1.96 0.21
Central 20.79 £2.06 20.6 +2.15 19.48 £2.79 0.19
Radius(mm) Medial 23.22 +£3.06 21.98 +2.7 20.36 +2.98 0.08
Anterior 40.1 +17.69 33.95+12.3 43.73 £22.86 0.54
Proximal 65.23 +£21.68 59.79 +23.89 62.86 £ 37.27 0.07
Posterior* 66.16 + 59.55 73.98 +41.34 56.86 + 37.51 0.03
Lengthl (L1) 2633 +4.12 252+2.98 2639+ 2.1 02
Length2 (L2) 35.97+3.19 35.03 +£3.02 3293 +£3.62 0.83
Length3 (L3) 18.08 + 5.64 14.54 £2.14 15.55+2.55 0.39
Length4 (L4) 3592+72 3728 £+3.34 32.57+532 0.31
Anglel (A1)* 80.71 + 8.64 7772+ 723 80.57 + 7.33 0.04
Angle2 (A2) 84.09+9.11 84.79 + 6.9 78.75+9.1 0.51
Angle3 (A3) 99.15+£4.8 100.68 + 6.08 97.77+7.9 0.83
Angled (A4) 94.05 + 4.64 94.73 +£7.26 99.6 £9.34 0.72
£p <0.05

HhE =4 BARRLA (Repeated Measure ANOVA)Y} 3 Tuckey-
4 Sasieict. ol FAA FoI4E p<0.052 Teisieict,
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Legend Apparent Density (g/cm?) Elastic Modulus (GPa)
Red =0.688 =0.485
Orange 0.623-0.687 0.409-0.484
Yellow 0.558-0.622 0.34-0.408
Yellow green 0.493-0.557 0.279-0.339
Green 0.428-0.492 0.225-0.278
Sky blue 0.363-0.427 0.179-0.224
Blue <0.362 =<0.178
(a) Legend of apparent density (AD) and elastic modulus
Age(*) . . Over Age(*) . . Over
. Fi Si . Fi Si
Partition fty Xty Seventy Partition fty Xty Seventy
9VOIs 9VOlIs
Proximal Proximal

27VO0Is(*) Central 27VOIs(*) Central

Distal Distal
(b) Apparent density (AD) and elastic modulus of tibia
Age(¥) Over Age(*) Over
Partition Seventy Partition Seventy
9VOls 9VOIs @@@
Proximal Proximal

OO
@0
©®

27VO0Is(*) Central 27VO0Is(*) Central

Distal Distal

(c) Apparent density (AD) and elastic modulus of talus

Fig. 3 Distribution about apparent density (AD) and elastic modulus (*p < 0.05)

B2 AHV|UEE Hds SRISISIrh. E3F 27719] VOIs Z42¢ AFS Yol TYRE A4 Eov(p<0.05), THHE=
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