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Background

Influence of soft tissues on the proximal bony tibial slope
Knee Surgery measured with two-dimensional MRI

Sports Traumatology
Arthroscopy

Sébastien Lustig + Corey J. Scholes *
Sean P. M. Leo * Myles Coolican - David A. Parker

ainicl Orthopaedics 1S Noncontact ACL Injury Associated with the Posterior Tibial

and Related Research”

and Meniscal Slope?

R. Hudek MD, B. Fuchs MD, PhD, F. Regenfelder MD,
P. P. Koch MD
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Aim

* To evaluate the impact of increased lateral tibial
plateau slope and lateral meniscal posterior root
lesions on rotational kinematics of the knee under
axial loading
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Hypothesis

* That increased lateral plateau slope and lateral
meniscal posterior root lesions would lead to
increased internal tibial rotation under axial loading
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Methods

* 10 Cadaveric knee specimens

e Posterior CWO under lateral
compartment

* Allowing adjustable slope
increase of 10°

e Fixed with external fixateur
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Methods

* Mounted in Instrom machine

* Tibia in free rotating mount

e Femur in mobile mount
allowing flexion to 30°

* Infra-red arrays affixed to
femur and tibia
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Methods

* Testing protocol
* 0 °/15 °/30° knee flexion
* Native/+5°/+10° tibial slope
* +/- posterior lateral meniscal root lesion

* Compression 300N
e Rate 10mm/min
* Hold 20 seconds

* Force and positional data continuously recorded
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Results
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Results- Meniscus Intact
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Results- Meniscus Released
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Results- Meniscus Released
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Results- Meniscus Released
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Discussion

* Interplay between slope and meniscus is complex
* [solated Tt slope # TMIR*

e Lateral meniscal root lesion = P IR at 0° and 15° with
M slope

* T slope = MR with lateral root lesion in extension
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Discussion

* Interplay between slope and meniscus is complex
* [solated Tt slope # TMIR*

e Lateral meniscal root lesion = P IR at 0° and 15° with
M slope

* T slope = MR with lateral root lesion in extension

* |s the meniscus a restraint or part of the slope?
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Discussion

Posterior Medial Meniscus Root
Tears Potentiate the Effect

of Increased Tibial Slope on Anterior
Cruciate Ligament Graft Forces
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Studies Estimate (95% C.I.) '
'
Beynnon 2014 1.400 (0.407, 2.393) —
Bisson 2010 2.500 (0.150, 4.850) :
Blanke 2016 0.550 (-0.881, 1.981) - .
Emansori 2017 3.100 (2.198, 4.002) | oc——
Gultekin 2023 1.400 (0.693, 2.107) —_——
Hashemi 2010 1.510 (0.416, 2.604) .
He 2022 1.730  (0.343, 3.117) —_—
Hohmann 2021 2.390 (1.847, 2.933) e
Hohmann 2022 3.100 (2.487, 3.713) i S —
Huang 2019 1.730  (0.652, 2.808) —_—
Hudek 2011 0.700 (=0.441, 1.841) —_—
Ikawa 2021 3.310 (2.143, 4.477) B —
Jagadeesh 2022 1.800 (1.352, 2.248) -
Knhan 2011 0.000 (=0.974, 0.974) ——@§— |
Lateral Slope Kizilgoz 2018 0.230 (=0.104, 0.644) - '
Kzlg.z 2019 0,240 (0,360, 0.840) T — '
KumarPanigrahl 2020 2.040 (1,0%2, 3.028) —_—t
ACL vs Control Miani 2022 1.230 (-0.058, 2.518) ! . Zeng JISAKOS 2025
Misie 2022 2.400 (2.205, 2.59%) i »n g
Mukhaerjee 2017 5,120 (3,178, 7,062) '
Rahnemal-Azar 2016 3.000 (1.690, 4.310) ' -
Raja 2019 1,900 (0.813, 2,987) — .
Ristic 2014 1.040 (-0.008, 2.088) .
Sayit 2017 0.700 (0.252, 1.148) ——
Shen 2018 2.700 (2.035, 3.365) | ——
Shen 2019 1.520 (0.603, 2.437) —_—
Simon 2010 2.100 (0.283, 3.917) ‘
Stijak 2007 3.160 (1.770, 4.550) —_——
Sundar 2016 -0.020 (=0.603, 0.563) '
Suprasanna 2019 0.127 (=0.535, 0.789) 1 1
TeixeiraGoncalvesAlves 2022 1.210 (0.292, 2.128) ——
Unal 2021 2.040 (1.427, 2.653) .
vanDiek 2013 0.200 (=1.347, 1.747) - -
Waiwaiole 2016 1.000 (0.055, 1.945) ———
Overall (1*2=8888 % , P< 0.001) 1.617 (1.240, 1.994) -z
'
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Discussion

Studies Estimate (95% C.I.) :
Bernholt (2021) 2.100 (1.171, 3.029) — R
Kim (2021) 0.700 (0.100, 1.300) R
Kolbe (2018) 4.000 (2.464, 5.536) : =
Yoshihara (2023) 0.600 (-0.417, 1.617) ]
Overall (1A2=8524 % , P<0.001) 1.719 (0.480, 2.958) —eeeee————
T ST T T ]
0 1 2 3 4 5
Mean Difference
Figure 11: Meta-analysis of studies evaluating LPTS in lateral meniscus root tear versus control group
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Limitations

e Osteotomy model
* Disruption of tib/fib joint
* Meniscal roots not on mobile part

* Magnitude of axial force
* To avoid overload of cadaver bone

* Sample size
* Trends with large effect sizes did not reach significance
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Conclusion

* Increased lateral tibial slope and loss of the lateral
meniscal root causes increased internal rotation under
axial loads at low flexion angles

* Increased lateral plateau bony slope causes increased
internal rotation in the meniscal root deficient state in
extension
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Conclusion

* These findings demonstrate a complex interplay
between slope and meniscal integrity

* The lateral meniscus and meniscal root attachment
should be preserved/repaired where possible to
protect the ACL
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