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Introduction

• Persistent knee anterolateral rotatory instability (ALRI) can remain after isolated Anterior 
Cruciate Ligament (ACL)-reconstruction	

• Additional pathologies need to be diagnosed and treated 	

• When left undiagnosed or untreated they could lead to ACL graft overload and failure 



Lateral meniscus posterior root (LMPR) tears

• Present in 6.6-16% of patients with 
an ACL tear	

• Significant increase in anterior 
tibial translation (ATT) during 
simulated pivot shift	

• Significant increase in tibial 
internal rotation (IR) 



Anterolateral corner (ALC) injury

  Kaplan fibers most commonly injured 





Purpose Current Study

Rationale

To determine the biomechanical effects of LMPR and Kaplan fiber tears in ACL-deficient knees 
and assess the impact of LMPR repair, modified Lemaire tenodesis, or both, after ACLR. 	

Limited information exists on the impact of LMPR tears and Kaplan fiber injuries in ACL-
deficient knees and the effects of their repairs on restoring stability after ACL 
reconstruction (ACLR).



Hypotheses

• Both the LMPR and the Kaplan fibers are secondary stabilizers under tibial IR and pivot 
shift loading in the ACL-deficient knee, and injury to both has an additive biomechanical 
effect. 	

• Both a LMPR repair and a modified Lemaire LET are needed to restore knee kinematics 
comparable to the intact knee state. 



Methods
• Ten paired cadaveric knees 	

• KUKA 6 degrees of freedom robotic testing system	

• Tibial IR measurements (5Nm)	

• Pivot shift measurements (5Nm IR, 5Nm valgus, 90N ATT)	

• 0-90 degrees testing, at 15 degrees increments 	

• Sequential sectioning of in random order of ACL, LMPR and Kaplan fibers	

• LMPR repair, modified Lemaire extra-articular tenodesis in random order 	



Techniques 
• ACL reconstruction Arthrex all-inside, quadrupled semi-tendinosis graft 	

• Modified Lemaire, fixation with Arthrex Fibertak	

• LMPR Arthrex Sutureloc repair technique



Results
•Both the LMPR and Kaplan fibers act as secondary stabilizers to isolated IR and overall 
pivot shift loading in the ACL deficient knee 	

•Kaplan fiber tears have an additive biomechanical effect to the ACL deficient and LMPR 
tear knee state for isolated IR as well as for coupled IR and ATT during the pivot shift. 	

•ACLR alone did not fully restore stability, with significant residual increases in isolated IR 
(up to 5.3° ± 3.3° at 60°, p < 0.001), coupled IR (5.3° ± 3.7° at 60°, p < 0.001), coupled ATT 
(2.8 ± 4.5 mm at 15°, p < 0.001), and coupled valgus rotation (2.7° ± 2.5° at 90°, p < 
0.001) during pivot shift. 	

•Adding an LET to ACLR, with or without LMPR repair, restored stability comparable to the 
intact knee for isolated IR, coupled IR, and coupled ATT during pivot shift. LMPR repair in 
ACLR with Kaplan fiber injury restored valgus rotation stability at most flexion angles.



Conclusions

•Both the LMPR and Kaplan fibers act as secondary stabilizers to IR and pivot shift loading in the 
ACL deficient knee, with an additive biomechanical effect of the Kaplan fibers to the ACL with 
LMPR deficient knee for isolated IR and for coupled IR and ATT during the pivot shift. 	

•The most important reconstruction state which best restored stability comparable to the ACL 
intact state was the addition of a LET to either the ACLR alone or ACLR with LMPR repair state, 
except for valgus rotation during pivot shift, where an LMPR repair contributes most. 	
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