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Abstract. Objective To study distributions of the compressive strength on the whole spine endplates by measur-
ing the compressive strength at different locations of the whole spine endplates. Methods Indentation tests were
performed at 49 locations in 225 bony endplates of intact human vertebrae (C3-S1) from 5 fresh male specimens
to record the failure loads. Results (1) For the whole spine endplates, failure loads of the cervical and lumbar
spine were found to be higher than those of the thoracic spine ( P <0.01). The failure load was first decreased
from C3 to C7 before increasing to T1, and then dropping through T7 and rising again from T8, reaching the maxi-
mum at L4, and dropping at L5 before increasing again at S1. (2) The failure load at inferior cervical endplates
was significantly higher than that at superior endplates except at C5 and T1 (P <0.05). (3) Within the interverte-
bral space, the cranial endplates had a higher yield stress than the caudal endplates except at C5/6, T12/L1 and
L5/S1. (4) Failure loads were generally increased from the central to peripheral zones ( P<0.05). (5) For dif-
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ferent angular points, failure load distributions were found among the endplates (P <0.01). (6) Distributions of
the compressive strength on the endplates varied significantly within the whole spine( P <0.01). It was found that
at C3/4, the failure load at posterior was higher than that at anterior, but at C5/6, the failure load at posterior and
anterior was balanced. At T1, the failure load was found to be higher at posterior again, until passing through T2-
5, and at T6-L3, the failure load at anterior was higher than that at posterior, and balanced between the anterior
and posterior again at L4. At L5-S1, the failure load at posterior was higher than that at anterior. Conclusions
The strength distributions on the endplates varied significantly at different locations within the whole spine, which
was closely correlated with the physiological curve of the spine. The failure load at inferior endplates was higher
than that at superior endplates and it was increased from central to peripheral zones. Within the intervertebral
space, the compressive strength at cranial endplates was higher than that at caudal endplates.
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