bodyzad

The Pursuit of Orthopaedic Perfection”

Accuracy of Femoral and Tibial
Component Position and Screw Fixation

for the Cemented Bodycad Unicompartmental Knee System

Geoffroy Rivet-Sabourin P.Eng PhD
& Hugo Robichaud Jr. Eng

Bodycad Laboratories, Inc., Quebec City, Quebec, Canada

INTRODUCTION

Ancillary fixation in knee arthroplasty has traditionally been used for
early fixation of cementless tibial implants to prevent micro-motion
and in turn facilitate bone ingrowth and long-term fixation.
Cemented TKA and UKA remain the gold standard in primary knee
replacement, with the thickness of the cement mantle contributing
to implant position and long-term integrity of fixation. New techne

logies and surgical methods have increased the precision of bone
resection and implant positioning, which increases the likelihood of
the implant functioning as designed by the manufacturer and
implanted by the surgeon. This, coupled with improved imaging,
patient-specific design, and precision bone resection techniques
provides the opportunity to increase the precision and clinical suc

cess of knee arthroplasty. The purpose of this study was to assess
the surgical technique, integrity of screw fixation, and precision of
tibial and femoral component positions for the cemented Bodycad
Unicompartmental Knee System relative to the pre-operative surgical

plan, the scientific literature, and Bodycad laboratory data.
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MATERIALS AND METHODS

Several tests were performed on the Bodycad
Unicompartmental Knee System (BUKS) using
cadaver knees and Sawbones models (Pacific
Research Laboratories) to assess: (1) the effect
of screw fixation on initial cemented fixation, (2)
position of the femoral component due to screw
fixation, (3) the strength of fixation of the femoral
component, (4) 3D mapping of screw trajectory
for mal-engagement and normal- and mal- posi

tions, (5) the potential for screw back-out and, (6)

cement thickness.

Instruments and implants were manufactured by
Bodycad. Cadaver knees and sawbones models
were prepared for surgery using the standard
Bodycad surgical technique. Cadaver specimens
were sourced from the University of Sherbrooke
Medical Centre, Sherbrooke, Canada. The 3D
scanner used for cadaver surgeries was the
TRIOS scanner (3Shape), precision of 4.5+0.9
MT HUK HJJ\YHJ VM —
used for evaluation of screw trajectory and im

plant position in Sawbones models was the ATOS

Normal Screw Alignment

Worst Case Engagement
(Misengagement)

Il Triple Scan with GOM-LIFT 890. CloudCompare
software was used for evaluating implant posi
tion. Fatigue and strength testing were performed

with an ADMET axial-torsion testing machine.

Screw trajectory, femoral component position
and fixation, and screw retention [Ref 1]:3D
bone models with 20 pcf Sawbones inserts were
prepared for testing. The position of the feme
ral component and the trajectory of the screws
were measured with the 3D scanning system be
fore and after cemented fixation with screws (1)
aligned, (2) not engaged, and (3) mal-aligned, as
shown in Figure 1. The strength of fixation was
measured by axial pull off at a rate of 50 mm/
min. Micro motion testing of fixation of the femeo
ral component and screw was performed with 6
to 60 Nm torque for simulated chair-rise motion
for 250,000 cycles for worst case fixation (no ce

ment) per the method of Schultz [9]. Micro motion

M T of th@ EemotraldnipHabtlandYscrew were monitored

throughout testing with a video capture system.

Worst Case Trajectory
and Misalignment

Figure 01: Screw positions shown with the instrument used intra operatively for screw alignment———
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Assessment of implant position accuracy:Femo-

ral and tibial implant position were assessed using
ten (10) cadaver legs. The study was divided in
four steps. (1) Planning and personalization of the
BUKS for each cadaver knee following the Body

cad design and manufacturing procedure, (2) The
BUKS was implanted per the surgical technique
at the University of Laval (Quebec City, Canada)
by three orthopedic surgeons, Etienne Belzile.
MD, Michele Angers MD, and Martin Bédard MD.
During surgery, the cut validator instrument was
used to confirm the accuracy of the tibial cut (in

tra op accuracy of +/- 0.5 mm), (3) 3D scanning
of the specimen immediately after surgery via
surgically enlarged access, and (4) Comparison
of the planned position of the prosthesis with the

resulting 3D scans (accuracy measurement).

Before screw tightening

RESULTS AND DISCUSSION

Evaluation of the Bodycad surgical technique
showed insertion of the screw to enhance ce

mented fixation of the femoral and tibial compe

nents by reliably and repeatedly extruding excess
cement at the margins of the interface between
the bone model and implant, a decrease in poten

tial gaps and excess cement between the implant
and bone, and uniformity of cement thickness of
0.9 mm (Figure 2). The same tests on Sawbones
showed that insertion of the screw resulted in
the position of femoral implant to be closer to
plan. Evaluation of all possible screw trajectories
showed worst-case alignment to negligibly shift
the femoral component from the planned posi

tion. The results of pull off testing of the femoral
component with screw fixation measured a mean
maximum load of 708+68N with a displacement
at break of 8.7 +1.8 mm.Bone cement dominated

the retention force of the femoral component (as

expected).

After screw tightening

Figure 02: Example of evaluation of fixation technique and position of the BUKS femoral component———
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