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PCL reconstruction wi th arti f i cial  PCL reconstruction wi th arti f i cial  
l igament augmentation.l igament augmentation.
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Graf t ChoisesGraf t Choises

•• AutograftAutograft
•• AllograftAllograft
•• Artificial LigamentArtificial Ligament
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Autograf t Autograf t -- A l lograf tA l lograf t

•• No inflammationNo inflammation
•• Good ingrowth and Good ingrowth and 

revascularizationrevascularization
•• Donorsite morbidityDonorsite morbidity
•• Slower rehabSlower rehab
•• Good long term resultsGood long term results
•• Limited numberLimited number

•• Possible inflammation Possible inflammation 
antigenicantigenic

•• Slower ingrowth and Slower ingrowth and 
revascularizationrevascularization

•• No donorsite problemsNo donorsite problems
•• Faster rehabFaster rehab
•• Higher failure rateHigher failure rate
•• “ Unlimited” , fully “ Unlimited” , fully 

reimbursed in Belgiumreimbursed in Belgium
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Arti f icial  l igament.Arti f icial  l igament.

•• Inflammation?Inflammation?
•• Ingrowth?Ingrowth?
•• No donorsite problemsNo donorsite problems
•• Fast rehabFast rehab
•• Long term results??Long term results??
•• Unlimited, costpriceUnlimited, costprice
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History arti f icial  l igamentsHistory arti f icial  l igaments

•• 1903 Lange: silk, bad results at 3 y1903 Lange: silk, bad results at 3 y
•• 1960’s polyester in animals, 1978 1960’s polyester in animals, 1978 

Miranova, 91% at 15yMiranova, 91% at 15y
•• 1970 Proplast1970 Proplast®®, Polyflex, Polyflex® ® rupture and rupture and 

inflammation, mechanical properties inflammation, mechanical properties 
badbad

•• 1977 Jenkins, carbon fibre: synovitis 1977 Jenkins, carbon fibre: synovitis 
++,black joint, early rupture++,black joint, early rupture
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•• 1975 Kennedy LAD1975 Kennedy LAD®®: augmentation but : augmentation but 
not recommended for permanent usenot recommended for permanent use

•• DacronDacron®®, good initial strenght but  poor , good initial strenght but  poor 
in long termin long term

•• LeedsLeeds--KejoKejo®®, few and contradictory , few and contradictory 
resultsresults

•• TreviraTrevira®®, augmentation, good short , augmentation, good short 
term no long term reportedterm no long term reported

History arti f icial  l igamentsHistory arti f icial  l igaments
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Common problemsCommon problems

•• Weakening with 5 to 25% rupture rate per Weakening with 5 to 25% rupture rate per 
yearyear

•• Failure mechanism: fibre abrasion, flexion Failure mechanism: fibre abrasion, flexion 
and rotation fatigue, integrity loss due to and rotation fatigue, integrity loss due to 
unpredicable tissue ingrowthunpredicable tissue ingrowth

•• Fixation leads to weakeningFixation leads to weakening
•• No ingrowth but surrounded by fibrous No ingrowth but surrounded by fibrous 

tissuetissue
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Carbon f ibreCarbon f ibre
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Time

Quality 

Eighties 20…

X

X

X

X

Multiform configuration

High resistance

Elimination of synovitis

Fibroblastic rehabilitation

� 2 500 N for 60 fibers ligaments

� 3 500 N for 80 fibers ligaments

� 4 600 N for 100 fibers ligaments

� 5 000 N for 120 fibers ligaments

� 2 500 N for 60 fibers ligaments

� 3 500 N for 80 fibers ligaments

� 4 600 N for 100 fibers ligaments

� 5 000 N for 120 fibers ligaments

LARS: ImprovedLARS: Improved Qual i tyQual i ty
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LARS  safetyLARS  safety

•• Biocompatible with human fibroblastsBiocompatible with human fibroblasts
•• No toxicity when implanted subQ and No toxicity when implanted subQ and 

intramusc in Rabbitsintramusc in Rabbits
•• No toxicity when injected systemically No toxicity when injected systemically 

in micein mice
•• No sensitization in guinea pigsNo sensitization in guinea pigs
•• No pyrogenic substancesNo pyrogenic substances
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Li teratureLi terature

•• Body of literature on ACL is rather Body of literature on ACL is rather 
large with generally good results in large with generally good results in 
retrospective designsretrospective designs

•• A few articles comment on the use of A few articles comment on the use of 
LARS in PCL acute and chronic with LARS in PCL acute and chronic with 
generally good results at 2 to 3 years, generally good results at 2 to 3 years, 
again retrospective.again retrospective.
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Li teratureLi terature

•• Li et al Int Orthop 2008: comparison of Li et al Int Orthop 2008: comparison of 
single bundle PCL using LARS vs single bundle PCL using LARS vs 
4SHG. Retrospective review of 36 pts4SHG. Retrospective review of 36 pts

•• FU 2,2 y LARS (21) and 2,4y 4SHG (15)FU 2,2 y LARS (21) and 2,4y 4SHG (15)
•• IKDC at one and two years: 60%/ 73% IKDC at one and two years: 60%/ 73% 

in 4SHG and 90%/ 90% in LARS groupin 4SHG and 90%/ 90% in LARS group
•• LARS signif better in posterior LARS signif better in posterior 

displacement then 4SHG p<0,01.displacement then 4SHG p<0,01.
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The Pel lenberg strategyThe Pel lenberg strategy

•• Double bundle PCL repairDouble bundle PCL repair
•• AL bundle: LARS/  tib post allograftAL bundle: LARS/  tib post allograft
•• PM bundle: hamstringsPM bundle: hamstrings
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Operative technique.Operative technique.
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ConclusionsConclusions

•• Safety seems fine.Safety seems fine.
•• Short to mid term results seem fineShort to mid term results seem fine
•• Need further exploratory trials with Need further exploratory trials with 

safety included, if possible RCT’ssafety included, if possible RCT’s
•• Need long term resultsNeed long term results
•• Add cells and/ or growth factors?Add cells and/ or growth factors?
•• New era?New era?
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