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INTRODUCTION

Anci l lary f ixat ion in knee arthroplasty has tradi t ional ly been used for 

ear ly f ixat ion of  cement less t ib ia l  implants to prevent micro -mot ion 

and in turn faci l i tate bone ingrowth and long-term f ixat ion.  

Cemented TKA and UKA remain the gold standard in pr imary knee 

replacement,  wi th the th ickness of  the cement mant le contr ibut ing 

to implant posi t ion and long-term integr i ty of  f ixat ion.  New techno-

logies and surgical  methods have increased the precis ion of  bone 

resect ion and implant posi t ioning, which increases the l ikel ihood of 

the implant funct ioning as designed by the manufacturer and  

implanted by the surgeon. This,  coupled with improved imaging, 

pat ient-speci f ic  design, and precis ion bone resect ion techniques 

provides the opportuni ty to increase the precis ion and cl in ical  suc-

cess of  knee arthroplasty.  The purpose of  th is study was to assess 

the surgical  technique, integr i ty of  screw f ixat ion,  and precis ion of 

t ibial and femoral component positions for the cemented Bodycad 

Unicompartmental Knee System relative to the pre-operative surgical 

p lan, the scient i f ic  l i terature,  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 (Paci f ic 

Research Laborator ies) to assess: (1) the effect 

of  screw f ixat ion on in i t ia l  cemented f ixat ion,  (2) 

posi t ion of  the femoral  component due to screw 

f ixat ion,  (3)  the strength of  f ixat ion of  the femoral 

component,  (4)  3D mapping of  screw trajectory 

for  mal-engagement and normal-  and mal-  posi-

t ions,  (5)  the potent ia l  for  screw back-out and, (6) 

cement th ickness.

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 Universi ty of  Sherbrooke 

Medical  Centre,  Sherbrooke, Canada. The 3D 

scanner used for cadaver surger ies was the 

TRIOS scanner (3Shape),  precis ion of  4.5±0.9 
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used for evaluat ion of  screw trajectory and im-

plant posi t ion in Sawbones models was the ATOS 

I I  Tr ip le Scan with GOM-LIFT 890. CloudCompare 

software was used for evaluat ing implant posi-

t ion.  Fat igue and strength test ing were performed 

with an ADMET axial- tors ion test ing machine.

Screw trajectory,  femoral  component posi t ion 

and f ixat ion,  and screw retent ion [Ref 1] : 3D 

bone models wi th 20 pcf  Sawbones inserts were 

prepared for test ing.  The posi t ion of  the femo-

ral  component and the trajectory of  the screws 

were measured with the 3D scanning system be-

fore and af ter  cemented f ixat ion wi th screws (1) 

al igned, (2) not engaged, and (3) mal-al igned, as 

shown in Figure 1.  The strength of  f ixat ion was 

measured by axial  pul l  off  at  a rate of  50 mm/

min. Micro mot ion test ing of  f ixat ion of  the femo-

ral  component and screw was performed with 6 

to 60 Nm torque for s imulated chair-r ise mot ion 

for 250,000 cycles for  worst  case f ixat ion (no ce-

ment)  per the method of  Schul tz [9] .  Micro mot ion 

of  the femoral  implant and screw were monitored 

throughout test ing wi th a v ideo capture system.

Normal Screw Alignment
Worst Case Engagement  

(Misengagement)

Figure 01: Screw positions shown with the instrument used intra operatively for screw alignment

Worst Case Trajectory  
and Misalignment
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Assessment of  implant posi t ion accuracy: Femo-

ral  and t ib ia l  implant posi t ion were assessed using 

ten (10) cadaver legs.  The study was div ided in 

four steps. (1) Planning and personal izat ion of  the 

BUKS for each cadaver knee fol lowing the Body-

cad design and manufactur ing procedure,  (2) The 

BUKS was implanted per the surgical  technique 

at  the Universi ty of  Laval  (Quebec City,  Canada) 

by three orthopedic surgeons, Ét ienne Belz i le. 

MD, Michèle Angers MD, and Mart in Bédard MD. 

Dur ing surgery,  the cut  val idator instrument was 

used to conf i rm the accuracy of  the t ib ia l  cut  ( in-

t ra op accuracy of  +/-  0.5 mm), (3) 3D scanning 

of  the specimen immediately af ter  surgery v ia 

surgical ly enlarged access, and (4) Comparison 

of  the planned posi t ion of  the prosthesis wi th the 

resul t ing 3D scans (accuracy measurement) .

RESULTS AND DISCUSSION

Evaluat ion of  the Bodycad surgical  technique 

showed insert ion of  the screw to enhance ce-

mented f ixat ion of  the femoral  and t ib ia l  compo-

nents by rel iably and repeatedly extruding excess 

cement at  the margins of  the interface between 

the bone model and implant,  a decrease in poten-

t ia l  gaps and excess cement between the implant 

and bone, and uni formity of  cement th ickness of 

0.9 mm (Figure 2).  The same tests on Sawbones 

showed that insert ion of  the screw resul ted in 

the posi t ion of  femoral  implant to be closer to 

plan. Evaluat ion of  a l l  possible screw trajector ies 

showed worst-case al ignment to negl ig ib ly shi f t 

the femoral  component f rom the planned posi-

t ion.  The resul ts of  pul l  off  test ing of  the femoral 

component wi th screw f ixat ion measured a mean 

maximum load of  708±68N with a displacement 

at  break of  8.7 ±1.8 mm.Bone cement dominated 

the retent ion force of  the femoral  component (as 

expected).

Before screw tightening After screw tightening

Figure 02: Example of evaluation of f ixation technique and position of the BUKS femoral component


