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KM Discussion

Knee Surgery, Sports Traumatology, Arthroscopy (2019) 27:2520-2529
https://doi.org/10.1007/s00167-018-5260-4
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In chronic cases, varus malalignment should be corrected with a valgus producing high tibial osteotomy prior
to, or at the time of PLC reconstruction
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KM Purpose and Hypotheses

= To analyze the influence of coronal lower limb alignment on collateral ligament strain of
the native knee

= [t was hypothesized, that
= 1) the strain within the native ligaments is linearly associated with lower limb alignment
= 2) a lower limb malalignment of more than 5° is associated with strain values above 4%
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KM Material and Methods

= 12 fresh-frozen human cadaveric knees (79.7 + 5.7)

= Long leg “standing radiographs” to analyze the lower limb alignment
= Mobilized with a harness




" Knees tested with axial loading of 200N and 400N
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KM Material and Methods

= Optical tracking using the ARAMIS 12M system (gom; Braunschweig)
= Resolution 4096x3000 pixel
=" Measurement accuracy < 0.06mm
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Ligament strain and failure
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KM Results — full extension

Full Extension b Full Extension
0 Valgus Malalignment Varus Malalignment Valgus Malalignment Varus Malalignment
- - MCLa h ~ MCla
- MCLm <« MCLm
-+ MCLp -« MCLp
- LCLa - LClLa
8- % - LCLp 8- - LCLp
£ 7 £ 61
[ ©
@ @ \\
g €
] o
E , : I\
@© 4= G 4
2 -
3 p I
2= 2=
0 ) 1 L) v v T v ' Ll 1 o T T bl T L v T T T 1
-8 5 4 2 0 2 4 6 8 -8 6 4 2 0 2 4 6 8
Mechanical Tibiofemoral Angle [°] Mechanical Tibiofemoral Angle [°]

200 N axial load 400 N axial load




=)

KM Results — 30° flexion
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KM Limitations

= Time zero biomechanical study

= Age of the specimen (79.7 y.o.)

= Axial loading only to maximally 400N (40kg)

= Loss of viscoelasticity in cadaveric specimen during testing

= No clinical data
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Author(s), Year Purpose

KM Coronal alignment

Study Design

Follow-up
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Noyes et al, 2006** To determine the
factors
responsible for
failed PLC
procedures

Noyes and To determine the
Barber-Westin, factors
2005% contributing to
failure after PCL
reconstruction

Retrospective analysis of 30
consecutive knees with 57 failed
PLC procedures (13 acute and

17 chronic knee injuries)

A comprehensive review of
medical records, operative notes,
radiographs, and MRI scans was
conducted to determine factors
that may have contributed to
failure

Retrospective analysis of 52 failed
PCL surgeries

Medical records, operative notes,
radiographs, and MRI scans were
reviewed, and a comprehensive
knee examination was conducted
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Among all 57 failed PLC \‘ 4
procedures, untreated varus ‘%
malalignment was identified in 21 %
procedures (37%), or in 10 of 30 S
knees ‘-_
Varus malalignment was 4s

identified in 16 procedures (31%) _-.
Varus malalignment was X
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KM Conclusion

= Highest strain at full extension

= > 4° of varus malalignment resulted in strain levels of more than 4% within the LCL
= > 5° of valgus malalignment resulted in strain levels of more than 4% within the MCL

= Chronic failure over time after reconstruction?

= [n chronic instabilities and a lower limb malalignment of more than 4° (varus) and 5°
(valgus), a realigning osteotomy should be considered
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