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PURPOSE: Failures in total shoulder replacements are often due to aseptic loosening of the glenoid
component; the subchondral bone plate is an important factor governing primary fixation of implant ma-
terials. Therefore, we investigated characteristic mineralisation patterns of the subchondral bone plate,
which demonstrate long-term stress on articular surfaces, age-related changes, postsurgical biomechan-
ical situations and regions of fixation. Using computed tomography osteo-absorptiometry (CT-OAM),
these distribution patterns can be demonstrated in vivo. The aim of this study was to investigate the re-
lationship between subchondral bone-plate mineralisation measured with CT-OAM and the mechanical
strength measured by indentation. METHODS: A total of 32 cadaverous glenoid cavities were evaluated
by CT-OAM and indentation testing. Linear regression was used to compare mineralisation and strength
of the subchondral bone plate. RESULTS: Results showed two patterns of mineralisation distribution.
Twenty-eight cavities were related to bicentric distribution pattern and four showed a single maximum.
The correlation coefficient between CT-OAM density and subchondral bone-plate strength was deter-
mined to be between 0.62 and 0.96 (P < 0.02). CONCLUSIONS: Long-term stress affects not only the
subchondral but also the underlying cancellous bone. It therefore can be assumed that mineralisation
patterns of the subchondral bone plate continue in cancellous bone. Areas of high density could serve
as anchoring locations for orthopaedic implants in resurfacing the glenoid cavity.
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