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Local Compressive Strength of the Superolateral and
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Abstract : One cause of osteochondritis dissecans of the talar dome is related to trauma. The lesion
occurs at the anterior half of the talar dome. The lateral osteochondritis dissecans is located at the
superolateral aspect, while the medial lesion is located at the superomedial aspect. The lateral lesion is
more common and its crater is shallower than that of the medial lesion. This study was therefore carried
out to determine the local compressive strength of the superolateral and superomedial aspects of the
anterior half of the talar dome. Ten pairs of fresh normal cadaveric tali were obtained. Using a universal
testing machine, a compressive load was applied through a metal indenter at the superolate ral and
superomedial aspects of the talar dome until the maximal load was obtained. The maximal load and depth
of depression were recorded. Histological studies of the compressive lesion was done using decalcified
hematoxylin eosin stain.

The results of the study showed that the superolateral aspect of the talar dome could
withstand 1.27 times less compression load than could the superomedial aspect without a significant diffe-
rence in stiffnesses. Moreover, the depth of depression of the superolateral compressive lesion was shal-
lower than that of superomedial. Histological studies showed that the compressive lesion was a depression
fracture. The depression fracture was a free osteochondral fragment surrounded by normal osteochon-
dral tissue. The free fragment included articular cartilage, subchondral plate, and subchondral cancel-
lous bone. ‘The result of this study may explain why the prevalence of the lateral traumatic osteochondritis
dissecans is higher, and its lesion crater shallower, than that of the medial aspect of the talar dome,
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INTRODUCTION MATERIALS AND METHODS

In 1922, Kappis' found loose bodies in the Twenty-fresh cadaveric tali (ten pairs) with
ankle and described them as osteochondritis no history of metabolic bone diseases, tumor, or pre-
dissecans of the ankle. Osteochondritis dissecans of vious fracture were obtained from 5 males and 5
the talus was described as an osteochondral fracture females between 20-45 years of age. Soft tissues
and 15 related to trauma®'?, Lateral osteochondritis around the talus were removed, The test was per-
dissecans involves the superolaieral aspect of the formed at room temperature and the talus was moist-
anterior half of the talar dome, while a medial lesion ened with normal saline. A universal testing machine
involves the superomedial aspect. Prevalence of the with 6-mm diameter round-tipped metal indenter was

lateral lesion is higher than that of the medial lesion, used. The talus' position was adjusied such that the
Moreover, a crater of lateral lesion is shallower than superomedial aspect of the anterior half of the talar
that of the medial®>**. This study was therefore car- dome was under the indenter’s tip and | mm from the
ried out to determine the local compressive strength lateral edge. After the position of the talus was ad-
of the superolateral and superomedial aspect of the Jjusted, it was fixed on the metal base of the universal
anterior half of the talar dome by applying a maxi- testing machine using acrylic cement (Figure 1), A
mal compressive load. A histological study of the uniaxial compressive load was applied at the speed
compressive lesion was also carried out. of 2 mm/min until the maximal load was obtained as
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Figure I. A uniaxial compressive load was applied
al the superomedial aspect of the anterior
half of the- talar dome undl the maximal
compressive load was oblained.

shown in the load and deformation curve. At that
time, the load applied was stopped. The superolatera
aspect of the anterior half of the talar dome was tested
in the same manner as the superolateral aspect. Maxi-
mal load and depth of depression at maximal load
were recorded by the universal testing machine's
computer. Stiffness was calculated. The compres-
sive lesion of the talar dome was histologically
studied using decalcified hematoxylin and eosin
stain, The data were analyzed using the Mann-
Whitney U Test.

RESULTS

The superolateral aspect of the anterior half
of the talar dome could withstand an average com-
pression load of 1,131.1 N (SD 325 49). [ts stiffoess
was 1,330.72 N/mm (8D 461.22) and depth of
depression was 1.07 mm (SD 0.38). The correspond-
ing figures for the superomedial aspect were 1,435.90
N (SD 226.67), 1,354.63 N/mm (SD 149.03), and

L.45 mm (SD (.52} respectively (Table 1), Statistical
analysis showed that the local compressive strength
of the superclateral aspect of the anterior half of the
talar dome was 1.27 times less than that of the
superomedial aspect (P = 0.0013) without a signifi-
canl difference in stiffness (P = 0.4330). Moreover,
the depth of the superolateral compressive lesion was
shallower than that of the superomedial aspect (P =
0.0030). Histological studies of the superomedial
and superolateral compressive lesions showed that
there was a depression osteochondral fracture as a
free fragment surrounded by normal osteochondral
tissue. The free fragment included articular cartilage,
subchondral plate, and subchondral cancellous bone
(Figure 2}.

DISCUSSION

This study revealed that the superolateral
aspect of the anterior half of the talar dome is weaker
than the superomedial aspect. However, there is no
significant difference in stiffnesses. This may be
because the quality of the osteochondral tissue of
the superomedial and superolateral aspect of the talar
dome is not significantly different. The shapes of
superomedial and superolateral talar aspects of the
talar done however, are different. The superomedial
aspect of the talar dome has a wide-angled edge at
the top and the medial surface is convex with a broad
base, while the superolateral aspect has a narrow-
angled edge at the top and the lateral surface is con-
cave with a narrow base®. This is why the superolateral
aspect of the talar dome withstands less compressive
load than the superomedial aspect™. Described in
the literature, the lesion of osteochondritis dissecans
of the talar dome is a [ree fragment of osteochondral
tissue. Lateral osteochondrius dissicans is related 1o
trauma and is more common than the medial lesion;
the lateral lesion also has a shallower crater®,
According to the results of the study, the superolateral
aspect of the anterior half of the talar dome with-
stands less compressive load than does the
superomedial aspect, so a traumatic osteochondral
lesion at the superolateral aspect of the anterior half
of the talar dome should be found more often than at
the superomedial aspect. Moreover, the lateral
lesion found in this experiment is a free fragment of
osteochondral tissue with shallower depth than the
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Figure 2. A compressive lesion is a depressive osteochondral fracture that occurs as a free fragment sur-
rounded by normal osteochondral tissue. The free fragment includes articular cartilage, subchon-
dral plate, and subchondral cancellous bone (magnified x 10).

Table 1. Data on maximal load, stiffness, and depth of depression at maximal load of the compressive lesions
of the talar dome.

No. Maximum Load (N) Stiffness (N/mm) Depth (mm)

Medial Lateral Medial Lateral Medial Lateral

1 1574.27 805.95 R72.89 1066.24 2.33 1.32
2 15336.64 1113.28 1254.40 1400.71 1.66 1.18
3 1712.26 201331 1280().57 2331.13 1.43 1.12
4 1141.50 119482 077.35 1437.37 1.35 1.12
5 1712.26 1611.80 1536.64 1975.68 2,33 1.01
i 1527.23 1458.24 182937 1813.69 0.78 0.90
7 1404.93 906.30 1688.25 05648 1.19 0.03
B 154918 1075.65 1724.80 1217.85 1.27 1.06
g 021.98 £31.04 1055.75 919.93 1.70 0.77
10 1041.15 1072.51 109241 124921 1.33 1.07
11 1655.81 218.50 1332.80 B10.17 2.49 0.76
12 1254.40 o00.03 1123.77 679.43 1.94 2.56
13 1756.16 604,11 1651.59 149,83 1.68 1.0
14 137984 978.43 141639 1646.40 .91 0.63
15 1335.94 1448.83 1724.80 1813.69 0.89 0.93
16 1665.22 1401.79 1897.28 1803.20 1.10 1.00
17 1370.43 639.74 1489.60 533.12 1.01 087
18 1329.66 984,70 213248 1113.28 0.73 (.95
19 1420.61 1154.05 1442 56 1280.57 1.36 1.14
20 1428.45 1223.04 1212.55 1416.39 1.55 1.16
Mean 1435.90 1131.31 1351.63 1330.72 1.45 1.07
sD 226.67 325.49 14903 462.22 0.52 0.38
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medial lesion. All of these facts correspond with
lateral osteochondritis dissicans of the talar dome.
To conclude, the result of this study may explain the
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