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¢ Abstract

Osteochondral allograft transplantation 1s a surgical procedure

¢ Conclusions

¢ Final Design

e Chondrocyte viability tests show a statistically significant
reduction 1n cell death for the threading method compared
to 1impaction.

e Based on the improved cell viability, and if given slight
improvements to the current prototype, the screw-in graft
method shows great promise in improving this surgical
procedure.

e Potential sources of error: variability in plug conditions
prior to cartilage harvesting, inconsistency 1n cartilage
harvesting, and suboptimal concentration ratio of cell stain
which generated excessive background noise 1n the
Imaging.

of growing popularity in young, active patients. This surgery

introduces mature cartilage and subchondral bone to repair
chondral defects. Existing surgical systems are detrimental to

chondrocyte cell wviability and limit wvertical graft

adjustment--crucial determinants of a successful outcome.
Our project validates a design that addresses both challenges

by threading the graft and receiving site, producing a screw-in
graft. Assessment of chondrocyte viability using live/dead

staining shows significant reduction in chondrocyte death in
graft threading compared to 1mpaction (n=4, p<<0.001).

These results are promising, warranting future investigation
into this system as a viable surgical alternative.

¢ Motivation and Background

e Project Motivation
o 200,000 cases performed on patients under 25 years old
annually [1]
o 18% procedure failure rate [2]
o Chondrocyte wviability > 70% linked to procedural
success 2]
m Viability reduced by current impaction method
e Background 9
o Osteochondral Defects

¢ Future Work

e Prototype Modifications
o Starter tap and die with tapered threads
m Aid with cutting 1nitial threads without stripping
the bone.
o Longer handles for the tap and die.
o Adjustable bottom support in the graft cup.
® Procedure Integration
o Test the prototype with the real surgical system
o Assess any increases 1in procedure duration
o Assess geometric constraints during implantation

Figure 1: Solidworks Prototype Rendering. The
bone plug is fixed in supporting cup. The guiding
platform ensures axial alignment between the graft
and die to produce consistent, accurate threads.

¢ Testing Methods & Materials

Materials Methods

1. 4 fresh bovine feet harvested within 8 | 1. Obtain sample cartilage for 1nitial
hours of death. assessment of chondrocyte viability.

. Osteochondral Store the fresh knees i 37°C until
instrument analogs and prototype tools. testing.

Figure 2: Flowchart of threading and tapping procedure. Following pin fixation of the bone plug within the supporting cup, the die inserted into
the guiding platform is used to thread the donor tissue. The tap slides over the recipient site guidewire ensuring perpendicular tapping of the hole.
The bone plug is then cut to a desired depth, and manually screwed into the recipient site.
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m Donor plug 1s harvested from cadaver tissue by
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passing a surgical hole-saw through a guide ring.
m The allograft 1s positioned over the recipient site and
impacted 1n with a hammer and impaction rod. [4]
o Effect of Impaction on Chondrocyte Viability
m Impaction impulse activates cell mechanoreceptors
m Executioner caspases are activated causing apoptosis.
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