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Effect of Lateral and Posterior Placement of Single-Bundle and Double-Bundle
ACL Reconstructions on Tibial Internal Rotation During Single-Leg Landing
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Key Words: Anterior Cruciate Ligament Reconstruction( 4] A1t} A 1<), Posterolateral Bundle($-<] 5 tF
1h), Double-bundle Reconstruction(‘7-tH A 71%), Knee Model(E#4d =EH), Single-Leg
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Aol AWS vEEG HAxEa Aldl A WIdE adder ey Fud Qs £
84 3d S FIAEE R

Abstract: Anterior cruciate ligament (ACL) injuries are treated with surgical reconstruction. Although ACL consists of
two functional bundles, only the anteromedial bundle is surgically reconstructed, and the effect of the reconstruction of
the posterolateral bundle is unknown. The purpose of this study is to investigate the role of the posterolateral bundle
and the effect of double-bundle reconstruction during single-leg landing. A 3D dynamic knee with various ACL
reconstructed models was created using MRI, and single-leg landing motion was simulated using in-vivo human
experimental data. The results showed that the lateral shift of the tibial insertion of the anteromedial bundle and the
posterolateral bundle of the ACL constrain the tibial internal rotation more efficiently than a single anteromedial bundle
can. In addition, double-bundle ACL reconstruction is less sensitive to inaccuracies in the tibial tunnel placement.
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Fig. 1 (a) Front view of the knee joint at flexion:
anteromedial (AM) and poterolateral (PL)
bundles of the anterior cruciate ligament are
shown (b) The anatomic location of insertion
region of the anteromedial and posterolateral
bundles is shown on the tibial plateau
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Fig. 2 (a) The knee model with multiple bundles of the
ligaments: the anterior cruciate ligament (ACL);
the anterior and posterior bundle of the posterior
cruciate ligament (PCLa and PCLp); the lateral
collateral ligament; the anterior, oblique and deep
bundle of the medial collateral ligament (MCLa,
MCLo, and MCLd); the medial, lateral, oblique
popliteal and arcuate popliteal bundle of the
posterior capsules (CAPm, CAPl, CAPo, and
CAPa); and the medial and lateral patella
ligament (PM and PL). (b) The knee model and
lower-extremity model that simulates dynamic
single-leg landing shows musculotendinous bundles
(the quadriceps, medial/lateral hamstrings, and
medial/lateral gastrocnemius)
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Fig. 3 The simulated various ACL reconstructions. AMO
(blue balls) represents the nominal anteromedial
(AM) bundle on the tibial insertion points. AMS,

AM10, and AMI1S5 denote laterally shifted
locations of the tibial tunnels. PL (the violet ball)
denotes the insertions of posterolateral (PL)
bundle of the ACL
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Table 1 Various simulated single-bundle (5 cases) and
double-bundle (4 cases) ACL reconstructions

Single-bundle ACL Double-bundle ACL

reconstruction reconstruction
AMO AMO and PL
AMS AMS5 and PL
AM10 AM10 and PL
AMI15 AM15 and PL
PL
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