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BACKGROUND c

Improved understanding of the role of the meniscus in load fransmission and knee stability
paved the way for the current point of emphdsis on meniscus repair

Partial Meniscectomy, however, is still one of the most commonly performed procedures (17:100,000 in the US)

==

‘Limited to time-zero condlhon
Current knowledge-base stems from in vitro studies

B B Effecfs of dynamlc/funchonql welghf bearlng activities? ‘

Motion analysis studies: assessment of dynamic in vivo biomechanics l
S —

OBJECTIVES

To sysiemahcally review and appralse the literature
on the effects of partial meniscectomy on in vivo
biomechanics of the knee
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Hypothesis: significant alterations in knee kinetics and kinematics
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METHODS <

PubMed Scopus, Cochrane

1 < May/2023
MENISCUS DISORDER IN VIVO EXCLUSION | ELIGIBLITY CRIT RIA
C— BIOMECHANICS CRITERIA i
- SEARCH |{Meniscus Tear Kinematics Finite Element | Level | "l
TERMS Menisci Injury Kinetics Cadaveric | ‘| |n V|VO mo'l'ion qnqusis
Meniscal Avulsion Motion Analysis Animal | 2 PC""“GI meniscecfomy Cohor-l-s
Extrusi G it P - ° ° ° °
Discoid ~ Angle Bovine (3) kinetics, kinematics outcomes
Abnormal Moment Ovine - —
~ DATA EXTRACTION - DATA ANALYSIS

Qualitative Synthesis

(Meniscus disorder, motion analysis methods,
KINETICS, KINEMATICS)

Lvl of Evidence

Sample and Control Group characteristics
System used for Motion Analysis

Tasks Performed

Kinetics / Kinematics Outcome Measures

Metanalysis - SMD and Effect Estimates
of commonly reporied outcomes -
KINEMATICS of Partial Medial Menisc.

(Random effects inverse variance model)
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RESULTS

231 controls (contralqteral knee |
_or healfy cohorf) | N
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;* 11 studies: Medial 2 studies: ]
| Icﬂeral 1 study bofh i‘
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Studies from databases,/registers (n = 283)

References from other sources (n=15)
Citation searching {n = 15)
Gray literature (n=0)

b 4

References removed (n = 40)
Duplicates identified manually (n = 12]
Duplicates identified by Covidence [n = 28]
Marked as ineligible by automation tools (n
Other reazons (n =0

-0

Studies screened (n = 258)

Studies excluded (n = 234)

|

Studies sought for retrieval {n = 24)

studies not retrieved {n =0)

v

Studies assessed for eligibility (n = 24)

Y

studies excluded (n = 10)
Different task (n=3)

Chutcome variables not comparable to other

studies (n=4)
Did not include meniscectomy patients and
healthy knees as controls (n = 3)

Studies included in quantitative review (n = 6)

studies included in gualitative review {n = 8)
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| TASKS PERFORMED |

e — e T — e - g - v

GAIT (n = 10) |
STAIRS (n = 3) |

~ DROP LANDING
o |
~ RUNNING
e

" FORWARD LUNGE

| (n=1)

| METHOD OF MOTION ANALYSIS

- e — = . il — — — =
N —— e i T M I S ; _ I e

:“ OPTOELETRONIC SYSTEM (n = 1‘I)_ i

'COMPUTERIZED ULTRA-SOUND-BASED
; SYSTEM (n = 1)

.I = i e

:

FLEXIBLE GONIOMETERS (n = 2) |
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\ QUALITATIVE EVIDENCE KINETICS il
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<‘I yeCIr 4 STUDIES (2 MM, 2 LM) GAIT — ALTERED SAGITTAL PLANE KINETICS l

Medlal Meniscus: DECREASED PEAK KNEE EXTESION MOMENTS at 6§ months vs CL knee

~ > 1 Year: 2 STUDIES (2 MM) - CONCERNING LONG TERM LOADING PATTERNS |

Thorlund et al.: INCREASED PEAK ADDUCTION MOMENT at 1 year
Hall et al.: INCREASED PEAK VERTICAL FORCES at 2 years
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: QUALlTATlVE EV|DENCE K|NEMAT|CS 11
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4 STUDIES: ALTERED SAGITTAL PLANE KINEMATICS + METANALYSIS

2 STUDIES: ALTERED AXIAL PLANE KINEMATICS
INCREASED EXTERNAL ROTATION ANGLE DURING GAIT at 12 monthss
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i‘l METANALYSIS - KINEMATICS | m
Iy ;
Range of Knee FLEXION-EXTENSION - STANCE ‘ Peak KNEE FLEXION ANGLE - STANCE ‘
Bulgheroni Bulgheroni 5
2007 . B -0.76 [-1.67, 0.19] 2007 | - -0.13 [-1.01, 0.74]
D o 1.29[-1.98, -0.59 Durand i
1993 o 1.2911.9, 059 1993 : = -1.30 [-1.99, -0.60]
Edd 2015 . -0.90 [-1.70, -0.09] Edd 5
S letrmval e 2015 : -— -0.23 [-1.01, 0.54]
2010 143 [-2.41, -0.44] letraval
Thorlund : 2010 = — -0.27 [-1.15, 0.61]
2011 - -0.08 [-0.65, 0.48] 5
RE Model ——— -0.84 [-1.36, -0.32] RE Model --—--— -0.52 [-1.10, 0.06]
| I | l | I I | I I | |
3 -2 1 0 1 2 15 1 05 0 05 1

SIGNIFICANT DECREASE (p = 0.002)
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| Knee Flexion Angle at Initial Contact | ‘

:'1 METANALYSIS - KINEMATICS

Bulgheroni i
2007 | = 0.06 [-0.82, 0.93]
Durand '
1993 | . -0.34[-0.98, 0.29]
Edd :
2015 . 0.40[-0.37, 1.18]
Hall
2014 —n 0.39 [ 0.04, 0.73]
Netravali
2010 . 0.44 [-0.45, 1.33]
RE Model — 0.23[-0.06, 0.51]
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Minimum Knee Flexion Angle at Terminal Sfcmce‘
Bulgheroni :
2007 1 . 1.06 [0.13, 2.00]
Durand
1993 o= 0.00 [-0.63, 0.63]
Edd
2015 — 0.34 [-0.43, 1.12]
Netravali
2010 . 0.89[-0.03, 1.81]
RE Model e— 0.49[-0.00, 0.98]
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FOLLOWING PARTIAL MENISCECTOMY...

KINEMATICS

STATISTICALLY SIGNIFICANT EVIDENCE OF DECREASED KNEE FLEXION RANGE OF MOTION
DURING THE STANCE PHASE OF GAIT.

QUALITATIVE EVIDENCE FROM MULTIPLE STUDIES (APPROACHING STATISTICAL SIGNIFICANCE)
OF EXTENSION DEFICIT AT INITIAL CONTACT AND FLEXION DEFICIT AT TERMINAL STANCE

KINETICS

QUALITATIVE EVIDENCE OF IMPAIRED KNEE EXTENSION MOMENT AS LATE AS 6 MONTHS POST-
OPERATIVELY

QUALITATIVE EVIDENCE OF CONCERNING (POTENTIAL FOR DEGENERATIVE JOINT DISEASE)
LOADING PATTERNS IN LATE POST-OPERATIVE PERIODS, NAMELY INCREASED KNEE ADDUCTION

MOMENT AND PEAK VERTICAL FORCES
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KEY TAKEAWAYS

GRUPO DO JOELHO
FESP.

CURRENT LITERATURE m

FEW STUDIES, LIMITED SAMPLE SIZES
LIMITED FOLLOW-UP

ANALYSIS MOSTLY LIMITED TO GAIT (OVERGROUND WALKING)
MORE DEMANDING TASKS MIGHT REVEAL MORE CHANGES

HETEROGENEITY: PATTERNS OF MENISCUS TEARS
LATERAL vs MEDIAL MENISCUS
AMOUNT OF RESECTED TISSUE
ETIOLOGY (DEGENERATIVE vs TRAUMATIC)
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' ~ While the available literature is currently limited by HETEROGENEITY
cmd LOW DEMAND TASKS

|
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, There IS 5|gn|f|can’r quantitative ewdence ’rhcﬂ parhql medlal ’
~ meniscectomy leads to decreased range of motion during the |
| siance phqse of galt

e —— e —

~ As well as qualitative evidence of (KINEMATICS) decreased |
~ extension during early stance and decreased flexion during late |
- stance... And (KINETICS) limited extension moment during the first \

J posi operahve year, and mc:reased Ioadlng pa’r’rerns after 1 year
_ — -
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