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LMPRTs Change Knee Mechanics @

* Lateral meniscus posterior
root tears (LMPRTs) change
knee mechanics'-3

* Increases cartilage
degeneration and can lead
to knee osteoarthritis (OA)

* LMPRT repair can restore
contact pressures and
areas to intact values’3

* Demonstrated in multiple Intact LMPRT Repaired
biomechanical cadaver
studies
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Figures from LaPrade et al (2014) J Bone Joint Surg Am
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Effect on Specific Tissues? @

* Outstanding Question: How are the mechanics within Early OA 72 =

VAT

the joint tissues altered following a LMPRT and S surface
subsequentrepair? %%%
* Important to answer because increases in cartilage strain are o
known to lead to cartilage degeneration and eventual OA* ) L
* Measuring cartilage strain together with meniscal 5 /-
mechanics could: ¢§$ ﬁ
1A
* Highlight the role of the meniscus in protecting the knee from OA o
* Reveal how LMPRTs disrupt meniscal function and worsen
cartilage mechanics N
* Demonstrate the efficacy of LMPRT repair at restoring knee YV e )
tissue mechanics Late OA 2 éﬁ‘ .
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Figures from Thompson & Netter, Netter’s Concise Orthopaedic Anatomy (2nd ed.)
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* Primary Objective: To design a novel method for comprehensively investigating
tissue mechanics in loaded human cadaver knee lateral compartments

* Mustbe able to measure mechanics of femoral cartilage, tibial cartilage, and menisci

* Needs to be capable of measuring mechanics for specimens with intact, torn, and repaired
lateral menisci

* Future Goal: To evaluate loaded tissue mechanics in specimens before and after
an artificially created LMPRT, and subsequent LMPRT repair
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Ultra High Field MRI @

* Ultra high field magnetic resonance imaging (MRI) can be used to visualize
cartilage and menisci

* Acquire high enough resolution images to measure cartilage strain, meniscal extrusion, etc.

] Specimens
.. placed in this

J small hole

h

9.4 Tesla MRI Scanner specimen acquired with 9.4T MRI scanner
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Left figure from UBC MRI Research
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Specimen Preparation

* Lateral compartments were isolated while preserving lateral meniscus roots

* Hadtoisolate lateral compartment so specimen could fit in the ultra high field MRI scanner

Collected knee Parallel sawing Knee slab from sawing Final prepared lateral
compartment
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MRI-Compatible Loading Device @

* Compressive load applied to lateral knee compartment by a MRI-compatible

pneumatic loading device®
Piston

Airln
Balloon to
capture fluid
discharge

Specimen
Loading device is attached

to an air compressor that
applies a constant known
pressure to the specimen
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Study Protocol

Intact Meniscus

Unloaded

2 hours of
loading

Loaded

Create the LMPRT and image
again the following day

Root tear
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Unloaded

2 hours of
loading

Loaded
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Image Segmentation

* Jointtissuesin acquired images are segmented for evaluating mechanics

* Ex. Cartilage strain can be measured by comparing unloaded to loaded segmentations

Femoral cartilage Meniscus

Meniscus

B

Tibial cartilage \\k ! l_/; "
s TS 5V e AL
Unloaded and loaded tibial

, 3D reconstruction of cartilage segmentations for
Segmented image knee specimen measuring axial strain

Tibia
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Strain Maps @ e
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* Developed a method for comprehensively
analyzing tissue mechanics in lateral knee

* Ableto assess impactof LMPRTs and repairs
on cartilage and meniscal mechanics

FUture GOH'.S: Meniscal Mechanics

* Evaluate the mechanics of the meniscus®
(i.e. extrusion)

-0.25

03"

* Explore how meniscal mechanics impact | ®
cartllage strain c 0% *>— B SRS
- s Will maximum
@ e compressive strains
* Perform LMPRT repairs and repeat loaded T o improve after repair?
imaging protocol 2 oo el T~ o
* Determine whether repairs can restore oss) ‘\' ........................
meniscal function and protect cartilage '
from large focal strains 06— : -
Intact LMPRT Repaired?
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