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Micro-Structural Profiles of Trabecular Bone at the Ankle Joint
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Department of Orthopaedic Surgery, Ajou University School of Medicine

=Abstract=

Purpose: This study aimed to investigate and compare the micro-structural profiles of trabecular bone from different

facets at the ankle joint.

Materials and Methods: In a fresh cadaver ankle, four cored 10 mm of diameter cylindrical specimens of trabecular
bone were harvested from the distal tibia, the talar dome, the medial malleolus, and the lateral malleolus. Using a
micro-computed tomography, two-dimensional and three-dimensional micro-structural indices of the trabecular bone

were analyzed.

Results: Each specimen from the tibia, talus, medial malleolus, and the lateral malleolus showed unique micro-structural

pattern. Tibia versus talus,

the talus was seen a higher bone volume fraction and a wider supporting zone

subchondrally whereas the tibia was seen a relatively lower bone volume fraction and a much narrower supporting
zone subchondrally. Lateral malleolus versus medial malleolus, the lateral malleolus was seen the thicker but sparse
trabeculae pattern whereas the medial malleolus was seen the thinner but more compact trabecular pattern.

Conclusion: Each four locations from the different facet at the ankle joint have distinct own micro-structural patterns
of the trabecular bone, suggesting different mechanical properties.
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Tibia

Figure 1. Scout X-ray transmission images of each specimen
were seen.

Titda- zone 2

Tibia- zona 1 Tibla— zone 3

Tibla— zone 4

Figure 2. Two-dimensional micro-computed tomography images
were seen from each zone of the tibia specimen.
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Talus- zone 1 Talus— zona 2 Talus- zome 3

Figure 3. Two-dimensional micro-computed tomography images
were seen from each zone of the talar specimen.
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L= zone |

Figure 5. Two-dimensional micro-computed tomography images
were seen from each zone of the lateral malleolus specimen.
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Figure 4. Two-dimensional micro-computed tomography images uH(0.18) B} 2231 1(0.464) = A2} tha BA
were seen from each zone of the medial malleolus specimen. ZuH0.249) 7+Z 0] W lth0.668).
o 5.0 mm & Rtk 7 AHolA % shzo] agere 2 O1¥8 A= 72 2E A5 (Table 1)
Argouke Hugs te FAT FEY AT szl
472419 AT 41.883%, 917H] 34.336%, Ul oI e 018 AR R 0] 7P7HERS 5
32.120%) Hsfel 714 Btk BARoR 9] Az FHlsotropy), 1] ZWAESE ol Hlanisotropy) 22 7
A€ty A2 A Hme} Hmol glojA A uS
Table 1. Micro-Structural Indexes of the Ankle Joint
#Th.Th " Tb.Sp ¥ p.N BV (mm®)  'BV/TV (%) "DoA FEGMT
Talus Total 0,228 0,671 1,11235 139,514 30,186 0,241 0,874
Zone 1 0,247 0,424 1,490313 65,211 41,883 0,362 0,867
Zone 2 0,225 0,763 1,012146 42,743 27,453 0,285 0,839
Zone 3 0.2 0,832 0,968992 31,9 20,188 0,392 1,214
Tibia Total 0.166 0,657 1,21507 111,056 21,847 0,261 1,441
Zone 1 0,222 0,294 1,937984 23,739 47,247 0,346 0,926
Zone 2 0,203 0.621 1,213592 26,302 25,543 0,216 1,647
Zone 3 0.174 0,553 1,375516 27,792 31,775 0.296 1,55
Zone 4 0,119 0,738 1,166861 34,602 12,649 0,414 1,496
LM Total 0.249 0,668 1,09051 73.826 27,297 0.209 0,468
Zone 1 0.264 0.595 1,164144 50,265 34,336 0,205 0,202
Zone 2 0.225 1,101 0,754148 22,082 18,638 0,044 0,987
¥ MM Total 0,18 0,464 1,5528 82,518 30,753 0.398 0,699
Zone 1 0.193 0,464 1,52207 43,049 32,129 0,217 0,561
Zone 2 0.158 0.47 1,592357 39.622 28,902 0.461 0,923
*; Tb.Th, trabecular thickness, ' ; Tb.Sp, Trabecular spacing, ' ; Th.N, trabecular number, §; BV, bone volume, H: BV/TV, bone

volume/total volume (bone volume fraction),
malleolus, = ; MM, medial malleolus,

; DOA, degree of anisotropy, **; SMI, structural model index,
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*§ LM, lateral
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