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. o » « The motion capture method was able to measure the relative meniscus displacement for all left and right human
* Meniscus extrgsmn IS a‘c_ondmon where an knees across a simulated gait cycle in the anterior, posterior and medial regions (Figure 4)
gggg{?ﬁgggg;ﬁﬁﬁ[?iﬂm& aucrceellerates the « Al human knee samples presented unique meniscus, tibia and relative displacement profiles across one gait cycle,
(21 (Fig ) creating a large amount of variation between samples and generating no significant differences between the
* Meniscal position is an important measure of conditions (p > 0.05)
furg?l:ﬁinc:ITdairzls;nsqg(rjt:lealﬁr:tsgj?ilrié?vemions \ * Whenthe root was completely torn, changes occurred in the both the meniscus marker and tibia marker
P! Y N A displacement results, causing minimal changes in the relative displacement
[2]. However, this has rarely been performed \ G
in a functional in-vitro environment Figure 1. (A) healthy meniscus and (B) extruded meniscus; increasing the
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« A motion capture method using MatLab (The MathWorks Inc.) and a camera system (Raspberry Pi) was developed 9 N Media
and preliminary assessed using porcine knee joints prior to human (Figure 2) E %

« N =4 human tibiofemoral joints were dissected and cemented for knee simulation [4]. Coloured meniscus and tibia s j‘é ;Sﬁaig:‘;?r;‘ig;‘::g?nemscus
markers were attached to the medial, anterior and posterior regions of the medial meniscus. Each camera was £ s / marker relative to the tibia marker in the
positioned to video the corresponding regional markers 83 ——Intact \ /"j video, for each dissection and root tear

. . . . " . . . . . 2= —=—Capsule Removed H\\”‘/N condition. Measured in the (A) posterior

« The Leeds high kinematics gait profile was driven at 0.5 Hz speed in a Prosim knee simulator [3] (Figure 3) and the [V Partial Tear region, (é) anterior region and (C) medial
relative displacement of the meniscus marker relative to the tibia marker was calculated over the duration of cycle —+—Complete Tear ,egmn'fmm one human sample.
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« The conditions tested were the intact, the capsule removed, partial tear and complete posterior root tear of the Cycle Time (s)

medial meniscus. A repeated measures one way ANOVA was used to compare means between the conditions
(p<0.05). Means were generated from the range (max — min) and specific timepoints relating to the axial force and
flexion-extension peaks across the gait cycle

Discussion

. - + The novel motion capture method was able to measure the relative meniscus displacement throughout a
<« Figure 2. Test set up of a human tibiofemoral

jointin the knee simulator with three miniature

continuously driven simulated gait cycle, however, changes in response to dissection and root tear conditions were

cameras viewing the meniscus and tibia markers
in the anterior, posterior and medial regions. The
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Marker MatLab script inserts yellow boxes around the
L. markers and tracks the medial-lateral (M-L) and
:“:"m - anterior-posterior (A-P) displacement of the

1 = i s . markers across the gait cycle in the video.
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difficult to compare and analyse
« Intact relative meniscus displacement results were in a similar range to those reported in previous in-vivo and in-
vitro literature using radiographical methods [5,6]
+ Limitations include:
* Low sample size
« Difficult to control the amount of connective tissue dissected
* Local movement of the marker pins within the tissue

Summary

+ A novel motion capture method was developed to measure dynamic meniscus position during a
simulated gait cycle in human cadaveric knee joints

« Each sample produced a unique profile of relative medial-lateral and anterior-posterior medial
meniscus displacement in the medial, anterior, and posterior regions

« This work establishes a potential pre-clinical method to assess the dynamic movement of meniscus
interventions in a functional in-vitro environment
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