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Introduction 

OKC Starting?



OKC Recommandations 

4 weeks 45-90° with 10° increase 
each week

4 weeks between 0-90°

4 months 



Get ready…?



OKC is dangerous?



OKC is safe?

OKC + Low Load =  3,3 %

OKC + Heavy Load = 0,3 BW

Walking = 0,4 BW

Walking = 14% 



The question is?



What’s the difference?

Healthy ACL

Predictive Methods

Standardized Load

Surgical Model 





Patients 

OKC included at 31.4 days ± 7.6 

Intervention group

Control group

CKC according Quelard et al 



OKC Protocol

8 sets - 10 repetitions (60°.s-1) 8 sets - 8 repetitions (60% MVIC) 8 sets - 8 repetitions (60% MVIC)

3 times per week MVIC assessed each week



Assessments

Isokinetic Test (LSI & PT/BW) 

GNRB

102.3 days ± 18.9 
&

203.4 days ± 42.2 



Limb symmetry Index

+29.2%

+29.2%

+21.8%

+9.5 %



PT/BW

+0.960

+1.010

+0.399

+0.353



Anterior tibial translation

0.38 mm ± 1.90  

0.38 mm ± 1.19 

0.58 mm ± 1.65 

0.44 mm ± 1.20 



Load?

Maximal Contractions
No laxity

70% RM

Early isokinetic strengthening
No Laxity
Better graft vascularization



Hamstring ?

Stiffness increasing
Anterior tibial translation decreasing
Improvement of knee stability during landing

Knee anterior stability improvement 
Compressives tibial forces increasing
Graft length decreasing



Conclusion
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Limits

• CKC group standardization and compliance

• OKC + CKC group performed rehabilitation in the same center 

• CKC group performed rehabilitation in other centers

• CKC might have low training volume 

• No randomization

• No blinded procedure for investigators



Early RTP?

Male
PTQ/BW = 2,70 Nm.kg-1

PTH/BW = 1,58 Nm.kg-1

Female
PTQ/BW = 2,27 Nm.kg-1

PTH/BW = 0,96 Nm.kg-1

RTP at 8 months : 2nd ACL 38% decrease

RTP at 9 months : 2nd ACL 51% decrease



But…

Maximal stretching capacities between 19 and 36% Walking = 14% 



Perspectives

Intrinsic Graft Laxity Variation With Open Kinetic Chain 
Exercise After ACL Reconstruction  

F.FORELLI;  Y. ZEGHOUDI; J.MAZEAS; A. VANDEBROUCK; P.DUFFIET; L.RATTE; G. KAKAVAS; A.JM. RAMBAUD ; T.E. HEWETT



Participants 

OKC+CKC Group

n=10

Mean ± SD

CKC Group 

n=10

Mean ± SD

P-value

Age 
(y)

24 ± 3,25 23 ± 5,13 0,87

BMI
(kg/m2)

26 ± 3,25 26 ± 3,53 0,67

Sex
(M/F)

6/4 5/5 /

Forelli et al. (unpublished)



Protocol & Assessment

Forelli et al. (unpublished)

OKC+CKC CKC

OKC without load 0-90°

OKC with load (60%MVIC)

OKC with load (60%MVIC) OKC with load (60%MVIC)

D 15

1 m

3 m

6 m RTS

Only CKC

RTS

GNRB

GNRB

GNRB



Results

Time 

after

surgery

OKC+CKC group

n=10

Mean ± SD

CKC group

n=10

Mean ± SD

P- Value

1 month 0,390 ± 0,726 0,840 ± 0,693 0,173

3 months 0,560 ± 1,112 0,440 ± 0,458 0,150

6 months 0,600 ± 0,688 0,890 ± 0,997 0,545

Forelli et al. (unpublished)



Results 

1 month 3 months 6 months

Forelli et al. (unpublished)

CKC OKC+CKC CKC OKC+CKC CKC OKC+CKC

Laxity Laxity Laxity
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