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o ERE-FIELTLEDERMEHEBIE

o [E]5E 3 A tR#24E (Allograft)

(Stone Clinic ®HP &L V)




BRBBICKSF A IRBEN

o [RZEME (Kohn 1992)

o FiEMRARME. KBRMUEEF R
(Horibe, Kohn, Li 1999, 2000, 2017)

e RETHEM{A (Kohn 1997)
o (N BIEAEM (Bruns 1998, Walsh 1999)
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(Noyes FR et al. J Bone Joint Surg 2005;Suppl 1:149)
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*19844F . Milachowski (Germany) DR &N H 1.
19894 22265 D FHED ER .
20026 IR H1 (145F) BIE D IR .

KEICHTHZRVDEERFIDIHE 19914,
GarrettD HX%.
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(2020 systematic review)




FRIRBEM

e EXRRE-FIRGLENDERAEBIE
o [5]7& F A ¥ 4E (Allograft)
o AT H AR f s

(Stone Clinic ®HP &L Y))

ATH AR
- AL#HFHZ X SImplant -

- Teflon net (Toyonaga 1983)
- Polyester carbon fiber (Wood 1990)
- Polyvinyl alcohol (Kobayashi, Oka 2005)
- Hydrogel + fibrous mesh (Kelly 2007)
- Silk derived scaffold (Mandal 2011)
- Hyaluronic acid + polylactide (Kon 2012)




Collagen Meniscal Implant
(CMI)

o7, TXL ALY &R (Type 1 collagen)

oPorous & scaffold X1 7
IR IRRE D RIBE DEERICHEE 00 ™

(Stone Clinic ®HP & Y 5| )

oiE/ ¢ FARUMBU EDRIE, DBRZET

CMI Bi% - BRERICFAADERE

- AR, BMEREBROBREHTR(1992)
* First clinical trial (1997)

Phase II study (1999)
* Prospective Randomized study (2008)

(165EE% . ¥ A UIBRAI LD LLER)

* FDA, Conformité Européenne &5 A]

s 0VEFEFEFTORMBEDEHRE(2007,11,15)




CMI O E& BR s A 451

Regeneration of Surgically Remowed Me niscal Tissue /Success of a CMI Dver Time
(case study: triathlete,injury -related)

4 : o e
3. histological view of six-month biopsy 6. two years afterimplant

(kE Alpha Clinic HP & Y 5| /)

AI##Z & 53 A RImplant
(Actifit)

Polyurethane + polycaprolactone
Porousti&, Scaffold
Biodegradable (4 — 65F)

EIG © #BYIBRER D RIEICTBHE

(Orteq Sports Medicine DHP & V) 5| F)




ActifitBAFE - ERERIC A D E SR

- L DERERR. BMERER
(2006, 2008, 2010)

« OFRER TOD24E, S2BHIDERKBE DS
(2011, 2012)

« 155601, SELILEDEIMN THDZHEERAZ
BZE D Allograft & F% O L& (2020)

* FDA, Conformité Européenne & A]

AI#MFIZ & %+ ARImplant
(NUsurface)

o Polyethylene f#5# polycarbonate urethane
o 3 A IRYIREEI AT 5 B A implant =
o F¥ARICEULENENEEZFED
o RIKFERAGITIEBAELGZLTHAT S

(Active Implants DHP & ¥) 5| )




NU surfacef % - BRI D

3
5t

THAUO NN EICETSERRE
(2010, 2015)

EVY. YXERHW-EYEER
(2010, 2017)

R PR : BRI SRR A ETP
Preliminary results & (2020)

BR 0 D B b E THR PR {5 A

FDA: Investigational device

R T—HAITHAR
(NU surface)

The NUsurface® Meniscus Implant is a meniscus replacement in patients with
Meniscus replacement

has the potential to fill the gap between minimally invasive meniscus repair

and total knee replacement. The implant is made from

— a medical grade plastic. As a result of its unique materials and
composite structure and design
The NUsurface Implant mimics the function of the natural meniscus
and redistributes loads transmitted across the knee joint.
The NUsurface® Meniscus Implant has been

(Active Implants DHP & V) 5| )
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BYEER - CMI -

c DVTF7XLABHEEIDTS T (1992 Stone, Rodkey)
14X, 3,69 120hA(F7FTHOEEREHLITHOTLVD)
REIFEAS% YIBR., 1> 75> k., BCFARBIER
DLLEE (FF N:6-7)

RER - M FRIERE LRI

AT MRS EHRREA GEBBELEEZRE)
= & NI Zproteoglycan D IFTE
REERERE. EYREEDT

ENYIRER - Actifit -

* Polycaprolactone-polyurethane (2008 Welsing, Tienen)
14X, 6,240A
NEFAYIRE 2EHR., FEFHOLLER ({8 No6-7)
NER. MEFHEE. RERBEZR. HFHEER

Implant (3 E BE#E#E; & & B RISTEE D H
E#E T (AmmMAE)D HEHFE ILimplant & 1IEF O fE
24/ A T HimplantFTR E D IERE FHIEFERTF
MEEMH/HIETEST (WIRGAIEELL)




F3EER - NUsurface -

» Polycarbonate urethane (2015, 2017 Vrancken)
Y. 3, 120A RHEEA
EM. RIFEBHE. UK. shamD4F: (FE N:6-7)
MEEMOMABFINEE. MRI/CTIZ & 453-DF2AEETH
EEETE. BAET& TP Dwear particlefZ 4T

Implant® EE#£[Eminimal, #FEEFRELE L. extrusiont+
BEETEN B 1 (ZshamASL D3FFREIZEG L
S>EMNEARELGHAREHY

EMRER - KIRE®EX (X#Dr) -

* Polyglycolic acid coated with PL.A/caprolactone (2019)
=74 4,8,248#
RAEIH A BTET 10mmEIBR—#34E & UIBREF D LLER (N:6)
R ROEREE . MRI
Implant D HFERFFEQFEM (EEFH EEA)
HBSFEMIZ4~24B TRRE (BRI
UIBREF & LB B R DT

;
MRITCimplantEEERNES. EEF AIZHE DL ol

(Otsuki S et al. Am J Sports Med 2019;47:1804)




EYEER - KRK(FHEDr) -

« 7THOS—452 (2018)
==7J4% 64 A
R{EIE BRIEI3 x Smm ARG
—ZHEREE . BIEELR LB (NS, 4)
#B#8 = RO ST
UIRREICLERBIEFH CIIEEHEBHELE
ﬁgit:t’ik%*§1%s /B H;Ajému &)?-
BIER CUIRE XY BIF2{E1E

(HEHBZIFH JOSKAS 2017;42:579)

HYRER -BREHBSETL -

* Tyrosine-derived polymer+collagen/hyaluronic acid (2015, 18)
Polymer fiber-reinforced scaffold Dr.Dunni>® %' JL—F
BV, 16,328, 1,245
FRUIRRE é?#ﬁa (2019L§.=rs TEETILDMRN)  jm—
5loakY EEMAFEHER N:4o0r6) E
5| o5& Y T X bk TMtensile load, stiffness
(FTEED BT ZF A20mmZclamp L TREAARIZE]I 28R Y)
[E#ET X b (4mmM4E) T Dcompressive modulus
SRR EREEN). REMRAETEE. SEHEMSEEmEDRIE

(Merriam AR et al. Am J Sports Med. 2015;43:2528)
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e Polycaprolactone/silk fibroin scaffold (2020 Li)
3-D printing[C TR fRIFEWME L 0
oYX, 668 RNEFAUIKRELEHR (N:6)

RER, IR fEHEBILEE
EEEIE (FE )
BEHRBDIL-1. INF-oEE (RERE)
NERER - [E4E - 5l oFBYRMET X b

R EFOH % {0 L f=scaffold D ¥ EER

* 3-D printed polycaprolactone (2019 Nakagawa)
A& B F(connective tissue growth factor %5 &) % {0
EVY 6,240ADNEMMERER FAZEM
RER. JCEE. MRI

* Electrospinning [Z X %scaffold (2019 Shimomura)
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Y 4,8 12BDEYEER
NEIEAH M@ESmmDRIE BiE - 5
RER. S8 TE=RIFHE
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* Polyvinyl alcohol hydrogel (2007 Kelly)
EvT. 2,4, 12H0VA
SVMEIE A YIER(N:14) RIAEFEHE(17), sham(4), FEFAHT

FAUREY LEBEMER

EFMHILY L4 ALE., SEDOEELH
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(N: 6) B+ ABiE PRISHE. K&
Actifit 4 X 6,244 H Uk ER, YR SMEIS A £ VIBRETHE.
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Actifit 14X JLEE. fEBEE [E#ER b L AT TORFEEE
NUsurface ¥ JEE. EEEW. WearfiT TL
MRI(extrusion) CT3DH;8E
Polyvinyl alcohol Eve p ] T L
hydrogel

Tyrosine-derived vy JEE. REEBIEE [E4ER b L AT T D44
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CBEOWRTE. 41X, EVS. T8, v, S49%

s DHXEYEVYIDIFONEMFRFHEEEMICH T
E k&EDFELEAF LY (Chevrier 2009)

« T FOREIF BIREIA2DDIYIRETIL : SETAR
HIZFAREBE (EREFREXH 5 O#ERE Horie 2009)

Er-EYY -9 XOFAR
fHik - REDEEER (Chevrier 2009)

« B # New Zealand White rabbit
Suffolk-Dorset sheep (2.97F)
Human cadaver (13 54%F)
« BRELAIICHBFERISIE (CLiR - ) . fRAEF
(collagen? 4 7) . Y4 X, MfT
« DY X TIEIEERNMREHZ VL(EEKERICEE ?)
« DY X TIRMITI%LUT EYIDEE MMII0—15%
« EFEEBBE TOMMEEI I E FEEY OTEHEM




FARTBAUBRETILTOFARBE

D 2 4 8 12w

MSCs

Synovium-

7 v MZHBIT2AHEIHEBIRBIA12VBRE DO BE(2-12:8)
(MSC:E¢HHRABAET N EARE & ControlEE)

(Horie M et al. Stem Cell 2009;27:878)
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s BEOMETIIHFERFMTLEL. SLLIFEHYRICEK
HEMRTFM (ARIEHFUE THREMER)

* ImplantBBHEFF XTI HLLEFF E L TIE. FAUIBRD A
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DOEMITEEIC/ANF THREKROREZESETILE
X SN=-EBRETIL




FAMBARSYERRICETAIREBETIL

|

(B8, BE 2018)

(Okuno N et al. J Orthop Res. 2021;39:165-176)
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« SBRBRRICE T DM TS5 FDOERE

B MIEDER
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[CHEWNNTE FEDELEMAFLY. (Chevrier 2009)
« Ty FORBIFARBIA2HDIYIBRED AR
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Er-EYY-O9XOFAR
fAik - REDEEER (Chevrier 2009)

« FFA New Zealand White rabbit
Suffolk-Dorset sheep (2.9F)
Human cadaver (3 54F)
« ERALAICHERFRUERER (EEE - |ER) . fEiiiE
% (collagen? A 7) . A4 X, MfT
« DY X TEHEEBRNMREHZ VIS ERKIEICES ?)
« DX TIRMITI%UT EVYIEE MMII0—15%
s EEBHE CORMEEINLE L EYDTELU

X ARESUBRETITOXEARBE

D 2 4 8 12w
MSC Control MSC Control MSC Control MSC Control

Synovium-MSCs

ZyMIEITERAFE ARG 1202 DB A£(2-12:8)
(MSC:E¢HIRERE 8T E A £ & ControlE)

(Horie M et al. Stem Cell 2009;27:878)
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B £ 14D E ERIEEM
(Modified Mankin Score)

Smooth intact surface
Slight surface irregularities
Pannus/surface fibrillation
Clefts into transitional zone

Clefts into radial zone

Clefts into calcified zone

Total disorganization

Structure

Cells Uniform cell distribution
Diffuse cell proliferation
Cell clustering

Cell loss

S| — S DU W — S

Toluidin staining Uniform staining
Minor discoloration
Moderate discoloration
Severe discoloration

Total discoloration

Intact
Vascularity

Tidemark integrity

— o

(Research Gate web sitedY) 5| )

pELSEIED

o CMI*°NUsurfacelZBE 9 2 TIEITHN TULVELY.

o Actifit TIE4mmZEAFHMIII L TEHRT A K.

c FOMDA TSV MTIIEHBTAMESIDRY TR B
T 2EELHY (Patel 2018).
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* MRI
A4 0772 FEERNDESEHE (Otsuki 2019)
BE 81 4% ~ MDextrusion (Actifit Vrancken 2017)
* CTIZE DM 0T F5 2 FDIRTHITZRERTAL
« 4TS5 FDwear particlefFir, EEXBBETDA TS
v FERERARDEISES. (Actifit Vrancken)
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5. 3k

BIYEER - CMI -

c DV X LABBEIS—F 2 (1992 Stone, Rodkey)
A4 X
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* Polycaprolactone-polyurethane (2008 Welsing, Tienen)
4 X
6,24M A
M AU E 2B, SEFITEF
FE N:6-7
R, MHBFRIEREE. REMRBIEE. NFHaER

FIEER - NUsurface -

* Polycarbonate urethane (2015, 2017 Vrancken)
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T N6-7
HELMHEOMABFHIERE. MRI/CTIZ & 43-DRREEF
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* Polyglycolic acid coated with PL.A/caprolactone (2019)
T=TJ% 4,824

A A RITET 10mm ] BR—F54E & U1BREF B ’

HFE#H N6 >

FHFROEREE . MRI

Implant D HFERFEDOFEM (EEFH & EAX)

(Otsuki S et al. Am J Sports Med 2019;47:1804)
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« ZTRAIS—5>2 (2018)

=74 6~ A8

NAEIF BETENIZ3 X Smm DRAFXRE
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N:8, 4

#8485 e 3T A

(HEHBZIFH JOSKAS 2017;42:579)
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B X & Z 1E D FERIFEM
(Modified Mankin Score)

Smooth intact surface
Slight surface irregularities
Pannus/surface fibrillation
Clefts into transitional zone

Clefts into radial zone

Clefts into calcified zone

Total disorganization

Uniform cell distribution
Diffuse cell proliferation
Cell clustering
Cell loss

Structure

Cells

S| — S DU W — S

Toluidin staining Uniform staining
Minor discoloration
Moderate discoloration
Severe discoloration

Total discoloration

— o

Intact
Vascularity

Tidemark integrity

(Research Gate web sitedY) 5| )
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Implant  Paper Inclusion and exclusion criteria

Actifit Leroy et al. Inclusion : 18~50 7% WWEIZFABGE2UIER Wik s ¥ H

ORI & BRADBRIZN TN D
Exclusion : & FIKSAZ Xp T 5 ELL EONK ICRS3 £7-
4, b L<iE2mm? L EO#REEE

Dhollander et al.  Inclusion : 16~50 5% EEARGEZRMIS L < (34MlH B
HBEH L <3S KB TLEMARIZATVD  ICRS 3 Al
Exclusion : - HRFERKRE S L VT HINLBE A RLE
7ol RIR4ES  Single scaffold TEE T X 72\ multiple
tear ICRS>3

Toanen et al. Inclusion : 16~50 7% EEAREZRAMIS L < IEHMAIHE A )
HBESH L <133 KB TLEARIZA TS ICRS 3 Al
Exclusion : ¥ HMERXKE S L ATEBAITILR NS NLE
715 RARHEE  Single scaffold TIEE T X 720 multiple
tear ICRS>3

Monllau et al. Inclusion : joint line fR7ZALCTWD  WfEIMETZN TN D
Exclusion : -HAMGFTERKRE WK H LIS ELL ED
TIA A MRE

Filardo et al. Inclusion : ‘BENET LTWD  FHARKED 25%LL E
AT & %07 DR BT AP IESR WA RIZNATND
Exclusion : JRETZONRNLEN R L2 7 LbF—
RGBT 5

Leroy A, Beaufls P, Faivre B, Steltzlen C, Boisrenoult P, Pujol N (2017) Actift® polyurethane
meniscal scafold: MRI and functional outcomes after a minimum follow-up of 5 years. Orthop
Traumatol Surg Res 103(4):609— 614. https://doi.org/10.1016/j.0tsr.2017.02.012

Dhollander A, Verdonk P, Verdonk R (2016) Treatment of painful, irreparable partial meniscal
defects with a polyurethane scafold: midterm clinical outcomes and survival analysis. Am J Sports
Med 44(10):2615-2621. https://doi.org/10.1177/0363546516652601

Toanen C, Dhollander A, Bulgheroni P, Filardo G, Zafagnini S, Spalding T, Monllau JC, Gelber P,
Verdonk R, Beaufls P, Pujol N, Bulgheroni E, Asplin L, Verdonk P (2020) Polyurethane meniscal
scafold for the treatment of partial meniscal defciency: 5-year follow-up outcomes: a European
Multicentric Study. Am J Sports Med 48(6):1347-1355.
https://doi.org/10.1177/0363546520913528
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CMI Zaffagnini etal.  Inclusion : 3 HHRRIEDS 25%LL | Hii5 & %057 O H R &

AN IES 88D 1 mm L E intact 15~60 7% ACL A2l
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Exclusion : PCL ~4= Outerbridge grade IV KR 5 FE 505 8
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WER L TEMEDS 72 FE T X FIRFIAETE
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Bulgheroni etal.  ACL 34t & OGOF ol
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Medial meniscus ramp and lateral meniscus posterior root lesions are present
in more than a third of primary and revision ACL reconstructions

Amanda Magosch, Caroline Mouton, Christian Nihrenbdrger, Romain Seil
Knee Surgery, Sports Traumatology, Arthroscopy (2021) 29:3059-3067
+ 358 cases of ACL primary and revision reconstruction surgeries
+ Age at surgery (years) 26 (20-34)
« BMI (kg/m2) 24 (22—26)
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Fig. 1 Division of the total cohort into subgroups according to the localization of associated meniscus injuries (a) and specific type of lesion (b).
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Incidence and patterns of meniscal tears accompanying the anterior
cruciate ligament injury: possible local and generalized risk factors
Ashraf EL Mansor, et. al., International Orthopaedics (2018) 42:2113-2121
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The ACL-deficient knee and the prevalence of meniscus and cartilage lesions: a systematic

review and meta-analysis (CRD42017076897).
Mehl J, et. al., Arch Orthop Trauma Surg. 2019 Jun;139(6):819-841.
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Effect of Physical Therapy vs Arthroscopic Partial
Meniscectomy in People With Degenerative Meniscal Tears

Noorduyn JC, et. al. JAMA Netw Open. 2022 Jul;

5(7): €2220394.

» |s exercise-based physical therapy noninferior to arthroscopic partial
meniscectomy during a 5-year follow-up period in patients aged 45 to 70
years with a degenerative meniscal tear?

- A total of 321 patients aged 45 to 70 years with a degenerative meniscal
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Genovese score

MUSCULOSKELETAL RADIOLOGY
RADIOLOGIA MUSCOLOSCHELETRICA

Follow-up of collagen meniscus implants by MRI

Follow-up con RM di impianto di menisco collagenico (CMI)

E. Genovese' - M.G. Angeretti' - M. Ronga®  A. Leonardi' « R. Novario® « L. Callegari'

C. Fugazzola'

Table 1 Direct criteria: morphological characteristics and signal intensity of the collagen meniscus implant (CMI)/residual meniscus complex

Characteristic Type 1 Type 2 Type 3

Morphology and size Totally resorbed CMI Small CMI with regular CMI with identical shape
and/or irregular morphology and size to the normal meniscus

Signal intensity Markedly hyperintense Slightly hyperintense Isointense relative to the normal

meniscus (no signal)

Yulish score

Yulish BS, Montanez J, Goodfellow DB, Bryan PJ, Mulopulos GP, Modic MT

Chondromalacia patellae: assessment with MR imaging. Radiology 1987: 164:763-6

Ey =T A

MR classification

Grade 0

Normal

Grade 1
Grade 2

Grade 3

Grade 4

Normal contour + abnormal signal
Superficial fraying; erosion or ulceration of less than 50%

Partial-thickness defect of more than 50% but less than 100%

Full-thickness cartilage loss




E R D EF HaEioskas & V)
% B tR#l3EM o B R 3T

R, BHBZ 1T,
Fr#iatelocollagen A #RMEEM % F L 72 KIEF B IRIS1EMT
-t MRIRMIE OB & et D R -
JOSKAS 2019 Vol44:713-717

N=5
Bl oA Fil

FHfIE E
BREREF( | SR, R
VAS, LS, KOOS, Tegner, 2nd look AS (Horibe 7348)
B{REF{M - MRI(signal intensity, extrusion)

ERDENM #aEI0SKAS 2021-2017 & V)
¥ A REE S filT1% o BE bR 54

A
85
FRMERR BRI SEmbE EERTTRRHT FRAF REBEFR BEHTRRBRE KRATFHER NIK+FHEE KRTIAZE
46525 266- 4625 258- 4625 256-257(2021.05) 46515 36- 45515 36- 447525 322- 43515 212- 42515 78-
267(2021.05) 259(2021.05) i 2137(2021.03)  37(2020.03) 323(2019.04) 213(2018.03) 79(2017.03)

OB A EhE, @
Biodex system3 (CTJOA¥HA X7,  Lysholm score, @EHHIE
60Deg/sec OFFE[E KOOS, 2K — ¥/ DiE DA, @XHIc LzoA e ——
s T, Bo~90° O EHERIKR, ZAHATDOELEE, OMRI Voo 5Ore Lysholm score Sl (B HE L) Lysholm score Lysholm score
BRES L OEE MR TOMEE - ERE GhEe ikl e <0 P
DE—27 bILUE DER A HEE or TNE or &
1L T HIM)

SEAiA s
Lysholm score
KOOS
JOA score
MRI
I RIE

BN NN G




Feo

CMI & Actifit FB U7 BRPRET(E & L TVAS, IKDC, LS, Tegner scale, KOOSA®
FELRFMETH - 7=,
MRIZE(T & L T lEGenovese score, extrusion, ICRSH E [CEEFAA S LT U7,

KFHD O IEKIRKED ¥ BIRBIEMEIORENDH Y. VAS, LS, KOOS,
Tegner, 2nd look AS (Horibe D ¥B) SRS N T WL 7=,
AFDHARBEEMBOREICOWVWTIZSAERD L <CEAINT WL,

E=_E+AREREW/G
AR 72 BRI RERT AT 75

FEXF
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FEkeesEfME & L GRA I M TL S 5L DR
(FIEDHETHIBEDOT WAL E L TEN)

Lysholm score
Tegner scale
KOOS

IKDC

Lysholm score

Tegner Y, Lysholm J.
Rating systems in the evaluation of knee ligament injuries
Clinical Orthopaedics and Related Research 1985: 198, 42-49.

5 GradingZ B A (Ra7 VYU >»7Y)

Pubmed “Lysholm score” 4720 papers

TABLE 1. Lysholm Knee Scoring Scale

Limp (5 points)
None
Slight or periodical
Severe and constant
Support (5 points)
None
Stick or crutch
Weight-bearing impossible
Locking (15 points)
No locking and no catching sensations
Catching sensation but no locking
Locking
Occasionally
Frequently
Locked joint on examination
Instability (25 points)
Never giving way
Rarely during athletics or other severe
exertion
Frequently during athletics or other
severe exertion (or incapable of
participation)
Occasionally in daily activities
Often in daily activities
Every step
Pain (25 points)
None
Inconstant and slight during severe
exertion
Marked during severe exertion
Marked on or after walking more than
2 km
Marked on or after walking less than
2 km
Constant
Swelling (10 points)
None
On severe exertion
On ordinary exertion
Constant
Stair-climbing (10 points)
No problems
Slightly impaired
One step at a time
Impossible
Squatting (5 points)
No problems
Slightly impaired
Not beyond 90°
Impossible

Swuw

onw

ornad

[SENF NN
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Tegner scale

TABLE 3. Activity Score

10. Competitive sports 5. Work
Soccer—national and international elite Heavy labor (e.g., building, forestry)
9. Competitive sports Competitive sports
Soccer, lower divisions Cycling
Ice hockey Cross-country skiing
Wrestling Recreational sports
Gymnastics Jogging on uneven ground at least twice
8. Competitive sports weekly
Bandy 4. Work
Squash or badminton Moderately heavy labor
Athletics (jumping, etc.) (e.g., truck driving, heavy domestic
Downbhill skiing work)
7. Competitive sports Recreational sports
Tennis Cycling
Athletics (running) Cross-country skiing
Motorcross, speedway Jogging on even ground at least twice
Handball weekly
Basketball 3, Work
Recreational sports Light labor (e.g.. nursing)
Soccer Competitive and recreational sports
Bandy and ice hockey Swimming
Squash Walking in forest possible
Athletics (jumping) 2. Work
Cross-country track findings both Light labor
recreational and competitive Walking on uneven ground possible but
6. Recreational sports impossible to walk in forest
Tennis and badminton L. Work
Handball Sedentary work
Basketball Walking on even ground possible
Downbhill skiing 0. Sick leave or disability pension because of
Jogging, at least five times per week knee problems

Pubmed “Tegner score” 2845 papers

KOOS score

Roos EM, Roos HP, Lohmander LS, Ekdahl C, Beynnon BD.
Knee Injury and Osteoarthritis Outcome Score (KOOS): development of a self-
administered outcome measure.

J Orthop Sports Phys Ther; 1998,28:88-96.

Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) % X — X (Zexpert panel|Z & Y ERR & 417=,

1) IB3E® L < D H DscoringiE D clinical examination & A TWW= D IZHF L,
2 Cself-administer 1 3 % score D B
2 ) osteoarthritis score & & 5 H', BLWEMECHMEHNLEL X AT
=B L7

Pubmed “KOOS” 3504 papers
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50D KX Ay,

B4 Ha~17f, FHa20ER D
Lo TH Y, [AIF LM
BEDEBOIRREDEIZ A KD
5N 5,

50D K XAV H10090ETH

International knee documentations committee
Subjective knee evaluation form (IKDC-SKF)

ESSKA & AOSSMI(Z & 1) 19874 ([CIKDCAHYERIL & 172,
19954 |ZIKDC knee ligament standard evaluation form 7% 52 %
1997 generic knee problem D FHf;E~ & > 7 b
ZDHDVEDELT
2000 IKDC Subjective knee evaluation form(IKDC-SKF)' 52 %

BEABE DRER % F S

Pubmed “IKDC score” 2923 papers (IKDC-SKF& 9 % & 44 papers)
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2000 IKDC SUBJECTIVE KNEE EVALUATION FORM

Name: ‘ Date: |August 18,2022

First Last

Physician: |

SYMPTOMS~:

*Grade symptoms at the highest activity level at which you think you could function without significant
symptoms. even if you are not actually performing activities at this level.

1.What is the highest level of activity that you can perform without significant knee pain?
(€ Very strenuous activities like jumping or pivoting as in basketball or soccer
C Strenuous activities like heavy physical work. skiing or tennis
 Moderate activities like moderate physical work. runing or jogging
C Light activities like walking. housework or yard work
 Unable to perform any of the above activities due to knee pain

2 During the past 4 weeks, or sinice your injury. how often have you had pain?

0 1 2 3 4 5 3 7
Never (7 C O (@) O (@ C (@ O C (" Constant

o
5

3.1f you have pain. how severe is it?

0 1 2 3 4 s 6 7 8 9 10

Nopp ¢ C O O C C C O C C O Wostpin
imaginable

4During the past 4 weeks, or since your injury. how stiff or swollen was your knee?
C Notatall
C Mildly
C Moderately
C Very
C Extremely

5.What is the highest level of activity you can perform without significant swelling in your knee?
(C Very strenuous activities like jumping or pivoting as in basketball or soccer
(" Strenuous activities like heavy physical work, skiing or tennis
" Moderate activities like moderate physical work, running or jogging
C Light activities like walking, housework or yard work
 Unable to perform any of the above activities due to knee swelling

6.During the past 4 weeks, or since your injury. did your knee lock or carch?
CYes  CNo

7.What is the highest level of activity you can perform without significant giving way in your knee?
(C Very strenuous activities like jumping or pivoting as in basketball or soccer
(" Strenuous activities like heavy physical work, skiing or tennis
(" Moderate activities like moderate physical work, running or jogging
C Light activities like walking. housework or yard work
(" Unable to perform any of the above activities due fo giving way of the knee

SPORTS ACTIVITIES:

8. What is the highest level of activity you can participate in on a regular basis?
" Very strenuous activities like jumping or pivoting as in basketball or soccer
 Strenuous activities like heavy physical work. skiing or tennis
( Moderate activities like moderate physical work, running or jogging
C Light activities like walking, housework or yard work
( Unable to perform any of the above activities due to knee

9.How does your knee affect your ability fo

Not difficult | Minimally | Moderately | Extremely | Unable
atall difficult Difficult difficult to do

a. | Go up stairs @ C @ @ (@

b. | Go down stairs (e C @ @ C

¢ [Kneel on the front of your knee c e c C c

a. | squar [ 0 o [ c

e. | Sit with your knee bent C e e e o

f. | Rise from a chair C C C e C

2 | Run straight ahead e C C c I

1. | Jump and land on your involved leg c c c c C

i. | Stop and start quickly C c c o C

10. How would you rate the function of your knee on a scale of 0 to 10 with 10 being normal, excellent function
and 0 being the inability to perform any of your usual daily activities which may include sports?

FUNCTION PRIOR TO YOUR KNEE INJURY'

0 1 2 3 4 5 6 7 8 9 10
Colldtpaform =  ~ ~ ¢~ ¢ ¢ ¢ ¢ ¢ ¢ ¢ Nolimitaton
daily activities in daily

activities

CURRENT FUNCTION OF YOUR KNEE

0 1 2 3 4 5 6 7 8 9 10
Cannot perform  (~ C C le le le e o o o ¢ No limitation
daily activities in daily

activities

ABEtTI008 LB LD ICEREFENTWDS

<

~

Lysholm score, KOOS, IKDC& & ¥ BIREEBE DI ICHFL L7z DT <, Wbhid

RN 7L BEEDFHEETH S,

For patients with meniscal tears, there is poor quality and incomplete evidence
regarding the validity of the currently available PROMs. Further research is required to

ensure these PROMs truly reflect the symptoms, function and quality of life of patients

with meniscal tears.

(Abram SGF, et al. BMJ Open 2017;7)
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WOMET

Kirkley A, Griffin S, Whelan D.
The development and validation of a quality of life-measurement tool for patients with

meniscal pathology: the Western Ontario Meniscal Evaluation Tool (WOMET).
Clin J Sport Med. 2007;17(5):349-56.

B EANEGERICE L LTHEEEBIEL TES N
16 DIE B |22 WL\ TVASIE % B A

WOMET A Lysholm, KOOS, IKDC subjective score & ) £ content validity(FN BRI Z & 14)
TEN T, (Abram SGF, et al. BMJ Open 2017;7)

Pubmed “WOMET” 28 papers

ZE02

HZZERRE A (Z D LT Dvalidation study

Lysholm score: 7 L

Tegner scale: 73 L

Nakamura N, Takeuchi R, et al.
Cross-cultural adaptation and validation of the Japanese Knee Injury and Osteoarthritis

Outcome Score (KOOS)
J Orthop Sci. 2011 Sep;16(5):516-23 TR I1FZ0A

Huang H, Nagao M, et al.
Validation and defining the minimal clinically important difference of the Japanese version

of the IKDC Subjective Knee Form
J Orthop Sci. 2021 Jan;26(1):149-155 TR ILACL
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ZE3

minimal clinically important difference (MCID)

Su L, Garcia-Mansilla |, et al.
Clinical Outcomes of Meniscal Allograft Transplantation With Respect to the Minimal

Clinically Important Difference
AJSM. 2021; 1-7.

355ﬁj< Dmeta-ana lysis MCID reported by the AOSSM Outcomes Task Force

TABLE 4
Mean Improvement in PROMs for All Patients vs Previously Published MCID”
No. Mean \ Compared With
v
PROM Studies Patients Follow-up, y Improvement Variance SD MCID MAT-Specific MCID
IKDC 16 657 3.34 22.245 6.663 2.58 Better, 16.7° Better, 9.9°
Lysholm 30 1658 4.29 23.125 1.66 1.28 Better, 10.1° Better, 12.3°
VAS pain 14 695 4.19 3.618 0.317 0.563 Better, 2.7°

“IKDC, International Knee Documentation Committee; MAT, meniscal allograft transplantation; MCID, minimal clinically important dif-
ference; PROM, patient-reported outcome measure; VAS, visual analog scale.

b

P < .001.

ZE3

MCID & PASS

Maheshwer B, Wong SE, et al.
Establishing the Minimal Clinically Important Difference and Patient-Acceptable

Symptomatic State After Arthroscopic Meniscal Repair and Associated Variables for

Achievement
Arthroscopy. 2021;37(12):3479-3486.

I3k e D&
MCID:10.9 for IKDC, PASS: 69.0 for IKDC,
12.3 for KOOS Symptoms 75.0 for KOOS Symptoms
11.8 for KOOS Pain 80.6 for KOOS Pain
11.4 for KOOS ADL 92.7 for KOOS ADL
16.7 for KOOS Sport 80.0 for KOOS Sport
16.9 for KOOS QoL 56.3 for KOOS QoL
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RER CLAINTWD) BiEgET A s DR EE BN L7,
WIFNEAWGCTERAT NEPROMsE L THENHORETEL LD LR
HNnD,

MCID*°PASS  inclusion criteria*°clinical evaluation (ZBR L Z/E L T < &
ENH D, (singlearmTlE LY EE)

Tegner scale |l EFIDFEH L NIILE DB TREBTE 2D TlEA WA E

Bhind,

#Z3EFAREBEW/G

FEIHMIEH -

2R EH

A
[TTH

FEXF
EREA
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1. B RAEIRCHERE R

2. A% - ﬁf&% BiEE T
(BEREZNWBET D)

3. MR HIETE

4. HERLELERABR . 177~k
BlEaYvE 7ML TERS?)

1. B SR HERE S

BIR S N B~ E R EERTEEE

KOOS, IKDC > Lysholm score
HZARZERR Dvalidationh' 72 SN T ULV 5

X AMREBEA TR E ZES AW
MCID, PASSDEE(EA & %

EE L RV OFHE

Tegner scored % LNZVAS (VRS)Z AW 5
(ZEFDRFE—Y L _L%E100& LT DIC
MET2Hh a5, L)
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2. BF - BAREED HEEE T
(BEHEAENWEET DD

MRIFHE CIZRNAIBE R AIRREA A CE 2 D IXBEEIBE DA EE
b, £1-. ARETKEES (B OFFMICHEENS, LHrL. ¥
751 D=8 DIREERY IR E (R L 12 < Ly,

AJREAR D I

HTOD NEE MK DIk E R (ICHETT

ACLD 77 7 +EIEMEIOIRE + 27 ook EBEIE %
IW—F &L TWBIEE

—MEICIE TRl EIETERL,

BEEHREE TEHMHER &35 &

D BREmOGE TR

3. fHARF A EF (M

EAWICIZ, T2 ICITESEI I EL O, BEH2 EEFEEZ D,

xR WA AT, RERICEAIREB~NLEBRL TV CEWS OV
7 ORFBIER > TEBEHD?

FEBR TRINTLNIL, EERMICIIMRIZ B FE
ELTRDDINITERDIMHE
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4. RIEBENELEERER . 41~ 77 F
RO T RCE->TERB?)

=+ F BEih

* A +a (ACLR, HTO, ACl, etc)

H1EFHT TERR AR R E T 5 B HH

Meniscal repair
Meniscal implant
HTO

ACL reconstruction

o A W oN

. JACC
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B2 /Mg (PrRP) Z AL 7=FARIBEN

+ AR B IREB A
+ BE1E vs ¥ B1E1E + PRP

N=20, 29.9y/o

LRIEKRIZH
REEI4 12018 37:81-6

| OPRP2:  OINo-PRPR! |

a b
() NS N.S. () e N.S.
100 4 100 .S. [
N.S. _I_ M.S.
204 and 1 N.S. M.5.
ol (!
60 60 4
40 40
201 204
0 0
T iRl E wiE2E Symptoms  Pain ADL Sports QoL
c d
(&) Mg, M.5. P MN.S. M.5. M.5. M.S.
NS .S — (o NS "{'Z‘é — (] — [ N,_S|
1004 i ]
ah M ah B [T
80 80
60 G0 4
40 40 A
204 20
Symptoms  Pain ADL Sports QoL Symptoms  Pain ADL Sports QoL

Improvement in outcomes after implantation of a novel polyurethane
meniscal scaffold for the treatment of medial meniscus deficiency

n=18 (32.5y/o, 17-49)

Chronic segmental MM deficiency
ActiFit™7% Ultra Fast-Fix™ C& &
2 year FU (6, 12, 24 months)

* KOOS

* KSS

* UCLA activity scale
* VAS for pain

* MRI (scaffold morphology,
integration, additional joint
injury, inflammation)

Karl F. Schuttler et al. KSSTA 2015

UCLA

0

9 *
8

7

6

5

a

3

2

1+

preoperative & months 12 months 24 months

Fig. 1 UCLA (University of California Los Angeles) activity scale
represented as the mean and SD. *P < (.05 compared to baseline

-

OrRrNWAEUON® OO

VAS

o5 B8835858388

preoperative

6months

12 months 24 months

KOOS
J q—;‘}———‘
7| == 6 months —— 24months
Pain Symptom ADL SportfRec QoL
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Two-Year Clinical Results of Lateral Collagen Meniscus Implant:

A Multicenter Study

n=43 (30.1+/-12.0y/o) out of 49
LMtomy

Collagen Meniscus Implant (CMI)

% Ultrabraid ¥ 7= (X Fast-Fix™ T[E &
2 year FU (6, 12, 24mo)

Stefano Zaffagnini et al. Arthroscopy 2015

20/43 T X & FMT (Microfracure 7,

ACL recon 6, etc)

95% satisfied @ final FU

Pain Scale (0-100)

70
With strenuous
60 actjvity
50
40
With routine
30 |_activity
-6w: knee brace 20 | Brest \\4\\
CPM: 2-4w; 0-600,4-6w; 0-90°, 6w full passive 10 M\
NWB; 0-4w, progressive WB; 4w- 0 ; !
. L. Pre-op 6 months 12 months 24 months
6M; unrestricted activity as tolerated With strenuous activity] 69 % 2 1
With routine activity 29 10 7 3
* Lysholm, Tegner Ateest % 4 . 2
* Functional questionnaire
* VAS for pain
* Satisfaction
1/49CCMI% i H
6/44 Tadverse event
Table 6.[ Serious Adverse Evcmleurlng Follow-up Period, Relation With CMI Device, and Treatment
Description Time After Surgery, days Index Knee Device Relation Treatment
Avascular necrosis of hip 39 No No; related to hip Hip arthroscopy
Resorption of CMI 119 Yes Probably; no infection Explantaton
Pain and swelling 139 Yes Unknown; investigations (ELISA) Debridement and
not confirmed immune reaction synovectomy
Pain with light exercises, swelling 452 Yes Possibly; no infection Arthroscopy
Pain with work 471 Yes No; PF chondral lesion Arthroscopy
Pain with daily activities 546 Yes No; TF chondral lesion Arthroscopy
CMI, Collagen Meniscus Implant; ELISA, enzyme-linked immunosorbent assay; PF, patello-femoral; TF, tibio-femoral.
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KOOS - ADL (0-100)

No difference in time-dependent improvement in functional outcome
following closing wedge versus opening wedge high tibial osteotomy
Nerhus TK,et al.

Bone JointJ 2017 99-B:1157-66.

N=35 (OWHTO) vs 35 (CWHTO)
49.4y/o vs 51.3y/o
KOOS etc. CHRERAIE % LLBR

KOOS - QoL (0-100)
&
!

—l—- ADLCW ~l-- ADLOW —#-QoLCW -H-QolLOW
T T T 10 T T T T T T 1
Baseline 3mths 6 mths 12 mths 24 mths Baseline 3mths 6 mths 12 mths 24 mths
Time after operation Time after operation
Fig. 2 Fig.5

Open wedge S B EY) Y 17 & A\ TIREEEN S BT DT BIE D LhE
—BEIHABTmERA LN T—
i

AR S > 99
N=37 (OWHTO) vs 30 (TKA) BPEE & X $£2021 33:22-28

71.4y/o vs 74.6y/0 Y72 KO0S O ST

+Fz2 BTV MHLEEOEE (mean £ SD)

ERR ZEEH

KOOS il 3M 6M 1Y 2Y pfifi pfiti

sEfR OWHTO 609 * 196 72.2 £ 14.7 779+ 151 % 1 810+ 144 % 1 832+ 132%1%2 < 0.01 0.89
TKA 531176 652=+157%1 700x143%1 756 £ 183 % 1 754+ 152% 1
T

%4 OWHTO 576%194 707+146%1 753+142%1 836+141*1%2 843+ 141*1%2 < 0.01 0.52
TKA 506122 679x129%1 T754=172%1 798=+189%1%2 791 =166 %1

ADL OWHTO 713+163 777 £129 830+106%1 868+115*%1%2 898+80*1%2%3 <001 0.04

TKA  545+137 604=146%1 737=145%1 745+175%1 727 £ 179 % 1
t t t t +
Sports OWHTO 345+257 378 +247 462+251  6l2+215%1%2 635+242%1%2%3 <00l 001
TKA  252+187  325+251 365 + 268 388 % 280 367 + 28.2
t +
QOL OWHTO 316+103 481+209%1 564:200%1 660+200%1%2 712203%1%2%3 <001 003
TKA 267 +157 433+203%1 490+247%1  529+240% 1 492+ 214 % 1
t +

1 AT E L Tp <005 & oz b %R
* 20 M3 H EHBELTp<005 L ho/zd ORRT
# 30 6 A kttf'zl,fp<0.05k7;‘af:%:o)§n—v&

= h D

t: OWHTO & TKA & ®R#Tp <005 & o7z b DEFT
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ACLEE 11,25 (23 |7 B Forgotten Joint Score 12% S B H LB SE MO EIFHZE(L
4 KEUE D
JOSKAS2022 TR A % — 3K

N=42, 26.8y/o #F B 75 B PR B #& 2 FAM

p<0.01 p<001 p<005 p<001 p<0.01 p <0.01 _
. p = 0.052
100 gq3%37 933 963 o7 100 9 1 -
8d1 o1.°F 45842 100 ;56
80 80 i -
80 B
60 60
60 _
a0 20 -
40
20 20 -
20
o o -
Pain Symptom ADL Sport/Rec QoL 0 -
N1 F W25H miEE mefER -
W1EH m2EE

2 TOEE TR LKSHABAT (ol LEEINS24F CRFEAR)

BREBESICNT2AREEREBIE (P v v ) OERARREIIRERNICHKET S
INHRHEE E D
JOSKAS2020 45:8-9

N=55, 46.1y/o #F K74 BR PR BCRE T4

*
*

100 *** = N w o - IL\ ) . ,.—l
g B T R ieyna
: 1l
o | ‘

Symptom  Tightness Pain ADL Sports QoL Total

*

Lysholm % K005 oA
OPreOp ~ 6M m1Y m2Y

B2 %KOOS:; fil %« DER

OPre-Op ~ 6M MW1Y B2Y

BI1 PR
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SHARF 2 HmE
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I b A= LEEE B U T2-arm D AR

TEGIREAANK ICEIMDF ARIBEZ FHIZEIIAND ZEAEH LW

Feo

1. BT e L TIEKOo0SH 5 W KIKDCE AZBEE L. BWELKSZINZ %

2. Activity level D FHMICTSH 5 LN IEVAS (VRS)H AN D

3. T MEIER & LT [BEEISR] © [HEHRE] Moo/t Tl
EEE L BEHONH, FTO—MRUNLEEE L T2ZEBDFNAFE
INTWBEDOTHNIXAIREL 72 5,

4. BBAL-amOBA BRI S EENS, —h. HEEOEE
BEA T BFEEE £ T 3EE0. 2-amORBTHNIFIEE TS -
EBHAEEEEEZR LbND,
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1. KOOS

2. IKDC-SKF

3. Tegner scale

EARAIIZ %1 and/or 2 +3

Lysholm scoreldF 7> 3 > & L THATA
Tegner scaleldVAS® % LN ENRS T AJ
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HllE FAKRWG (202247 H 6 H)

TR A AR ARBTER DT RE & IR HR BT 2 fifai |

PRI H AR AR & ik 8 9~ 5 & T CIRBAEISRE N SR IR T 975 Z L B B &
o TS, RN LIS A RO T RENa RS EE L SN D, Wl /N—h X FD
R BAETIRE 23 P S BE DL BICHERF STV DIEFNCRT LTl BIESEH T AR L7 U |k
EENBENTHY | T OWRBERKEITIRETH S,

2l EAKRWG (2022459 A 5 H)

HEA B « FH OB ZEZ BRI L0 FHET 2 72D DE L]

£ HAMUEER R OWBEL ) 7 ) > ZBRE BRI X T 28, 0GR
RN DWW T —E D MR F S TR, —RIVZRFIEIC X 2 ABUEE T . £ 50%
DOIERF]TT MRI BERIZI1T 5 FERIEH AR SO 3 » A THH Z &6 (Willinger
et al. KSSTA 2019) V. iR gOBEGFFERNIE3 » ABEL T2 D EEZ BN,
. AR E AW EARERE TIE EPAREEDOEZBD SETLED &L bIiT, A
WONLE Z LS, ARG AT, T072d, 2 ’ot MRI EEIZ X 536 T
XA —OWiE A2 55 Z E RN 705, 3 ot MRIE& A2 HWCFHMERLETH A 9,

T a—% iz A RO EIREGSC, BERIEIRCE ~ DR A Bl X #° MRI T2 v v £
V7R A & PHIRRERIC B W TAE A TR VW E B S5, M2 R~
DEET, EREORE - AR CHMT 20084 THDLEEX D,

F3mE CEAKRKWG (2022410 A 17 H)
M ARG 2 Frdl A B O 2P E % Bifg C & 5 FHi 2 2

MRI #5254 - G

1.2~3-TeslaMRI %£& C proton density (PD) & T2*%fgf%3 %, Coronal & sagittal Wil X
#t—7 % (Furumatsu etal. Int Orthop 2014) ?, ‘HHEFIE & [FIRFIZFEAG 35 (Sayyid et al. Skeletal
Radiol 2019) ., A OALE & (ARG Z a3 5 72012 3 RotEifg 2 /Ekd % (SYNAPSE
VINCENT, Fujifilm) , 1~2mmslice thickness 232 F L\ (Okazakietal. KSSTA 2019) ¥, 7ff
BT, IR 3 0 H . fivig 1 4 CEENFHN 2 £ 2, 2 IRouHig 2 Fv 7o E R & 17
Do

B0 X BREMG (DTRT, it 145, 1514 2 42) &2 O 28 BE SiiE © Kellgren—Lawrence
grade 73 FEITRIRAHAEH B 23 %48 & &2 D,
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a4l AR WG (2022412 45 H)
MIEE DRI S [ 2% v 7+ —/L R& WA BBl & A28 L. g
HEICHOWTEZE LT,

VLB DN HFHMEEE & LT, BLFOIHAE 25 LT,

3D MRI : AR OMRHE, miEO T B Giar. W% 3 » A, 14)
2D MRI : - H BB O EVERREME  (irar, itz 3 » AL, 145)

TR OARRE (5 BePEFEAE © Excellent, good, fair, poor, defect 72 &)
FAMED 12 22 5 KEZRBOLRY R EDEHA S

VETEROPEE LOFHlIEE & LT, LFOHEAZ#RE L,

2D MRI : HRFEORAR (fiTAT, 23 » H. 14)
B X R Kellgren—Lawrence grade D772 L (AT, g 1 4, 2 4F)

2023 FFE~OFEE LT, OFBUREEIEFR OT 7 F 7 A VE, @MRI R~ ==
T VOVER, @EVER « E BERUFHEIE B OfFR GREEIIRY) e ERNEEEZ b D,
ZNENOFHERMBHIIG U TRET DIEGI 2 WIIRET 2003, FiBlIG R O BT
PEZFEAT 5 9 2 CRUILRER TH D LHLEIN D, FRC, FAROIGEERIL, BE0F
. RE, IEEE, W, T e T T URAREITKGFET HZ RTINS, Fio, ko
PHABRESWTE T CIXRET 2 Z ERREEL BEX DN DERDBHR LD THAI B, £
DIGEEAE T EARBEEOHMIC L RELS ELAEINDWREENRS D, BERIROT U T
AVERENICHEELTBLZENREZT LW LD LEEZ D,

2. WG TONBLBE X RN RM  TEGFE]

F A BAEAE F 2 E PR 2R O I B9~ 2 BRI B ISRV T, HERHlIEAE & LT
WVH LB Z B D EEFHIEIBLERE CIIFE LRV b D EE R D,

ERIRAE N 5 T, AT - B2 I BAE X #R - MRI 2 FH V72 B EFA 2 #R IRp 12 920 L
TEIZENEE LV, MRIFRZIZEBVTIL, protondensity (PD) & T2*%#xf% L. coronal
& sagittal Wrii 2 — L TR < T ENEE LW, RO KIF-Cudtfe O A #E = Aol
IR B EHCE OARTE, HBEFIE A TN T 5 Z L A ATRE & A DS T L T < 2 L B3 HIFE
Shd, MRI 7—# & 3 IRouEBIEE Y 7 N EFIH LT, A ROEECRN 2 E &I
Pl 5 Z & 2ERELTH LU,
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EX

3} A #x (meniscus) &lF=--

Messner K et al. J Anat 1998

NEEESN=R 8 Medial meniscus (MM)
ASEESN R Lateral meniscus (LM)

1. Load distribution (fRfEE4%'EX) : Contact areazx K=<

Axial loadZhoop stress™~
2. Shock absorption (ET 217 IR )
3. Joint stabilization (B &R E %)
4. Joint lubrication (BEHE&TEE)

. . ) JOINT LOAD
Anterior cruciate ligament (ACL) *

Posterior cruciate ligament (PCL) ;
Transverse ligament (TL)

N
vt




Marsh CA et al.
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Krych AJ et al.
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LWiETEH0nAT 31% HTKAIZ !
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MMPRT & BREXFBET B

AJSM 2018
The high prevalence of MMPRTs in SONK patients
¥ ARETE (FFIMMPRT) or # BAAREIFRE ASSONKIET
BMEERELE-ANELDTIE:--
SONK — Subchondral insufficiency fracture of the knee (SIFK)

2 FH (SIFK)

Hussain ZB et al. A systematic review: 26 studies

TICBEEY S

JBJS Am 2020
SIFKs commonly present with MMPRTs

SIFK (223F%) M55 1/3IXTKAIZ !
(R EEER445F)

Pareek A et al.

—kK-L1
—K-L2
—HK-L3
—K-L4

0 2 ] [ a
Time to Arthroplasty (Vears)

Cinque ME et al. Br J Sports Med 2018

FARRBEH: FHEHER

Meniscal root tears: a silent epidemic
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MMPRT: &R#&E-UIfx-B1E?

Bernard CD et al.

AJSM

2020

15 patient each (FEt9475% 2005-2016DEHI FH9744 A FZBEIE)

Root repair: 2010 M 5BAIE  (0-FiberLink, 3 cinch loops, pullout[&EfE

)

MMA (#2 palyethy

P in perative clinicl sooness

| Meniscus Root Tear | 0.0 —f;l- '''''''''
I ] essa
! 1 80.0% :.
[ate ot ]
1 ]
} : o 60.0%- L
N - . * ]
Evaluate Comtraindications | a——Ho0o0— Poos cuiality menisous Tissie E 1
| ol
Absolute; ! Relative: l s & 40.0% - :.- -
soitee | [ weropeemen | e «
¥ prade 3-4 20.0% -
- S
| Conversion to knee arthroplasty
Tumaddraised .| n:m 4 T . * - - T T -
- 1] 20 40 60 80 100 120 140 160 180
Time to Arthroplasty (Months)
Partial Root Partial Root
Nonoperative  Meniscectomy  Repair P Value Nonoperative Meniscectomy Repair P Value
Age 473 48.8 46.1 650 Baseline 1.3 1.2 L& .158
BMI a74 33.9 32.0 J134 K-L grade
Sex, FM 10/5 105 10/5 899 Most recent 2.3 2.5 1.7 037
K-L grade
Delta K-L grade 1.0 1.1 0.1 L001
- > 4= 44 . i s 4
v MMPRTIZX L TER D UIBR LR A A 1 BEHT OB TH N EpulloutlEEZE !
- >
S22 ES| | — ~ 2718
LE=$145 MMPRT pulloutfS{E TN ZEE---
Furumatsu T et al. J Orthop Sci 2021
83 knees: F-MMA (n = 28), TSS (n = 30), TSS-PM (n = 25)
F-MMA 1SS TSS-PM TSS-PM
Joint capsule
Lo
"
...... SN

F-MMA (n = 28) 155 (n = 30) TS5-PM (n = 25) Fualus

Lysholm knes soons 8252 + 109 B0+ 75 2167 0549
Tegner activity scone 27+ 10 30+ 09 334 07 a13g
Padn score (VAS) 113 + 144 14+ 113 109+ 115 ey
K scome B45 3153 G52 3 106 844 3111 g7y
KO

Pain 2312 4149 2124 137 B6Y 4110 463

SyTrptoms THA + 155 @1 144 744 4138 541

AL B4+ 113 B0 + 146 8G9+ 80 8ss

SportfRec 5373 4 254 S8+ Ma8 4306 + 290 5%

Q0L 564+ 227 615+ 224 643 + 150 (IR k]
Menisaal healing saone (0—10 points) alx 16 [ T Tox 12 42

=
=]

M7t 19140 B OERRAE - F A RAE OIREIC 38 TH

(s ot

Piony

TSS-PMIATH ARAEMN O RIFHERSHY
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V BBEREERANMRTET L,

v TPullouti&1ELEAIRIME I TERRZHHYS !
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Ee PRELER (2 &5 (+ DBl 15: 5T

L KFPmbe Bz R
[ZE/N 47

— 127 —




Bl
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B[RO FFHE - SRR AEE > TULVELY--
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ESFTIELNIA--- 2

WIEMH - FROBNMEZF T H7=8H(2-

v iiTRl & iR T, ESEILTLWShZEESSY
SEIELEBLMFELY--

>
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P\

MWEIDFARIE HNEYEFRLTLDATRESEDY
B ORE BNELEREROICTHES 20/ R
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B S E FHEL THAEA AL -
Scaffold DA RN FREEEZZET OLEHY -
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FRARBERDGEATE

Willinger L et al. KSSTA 2019
MRI assessments 35 FH: MM(19), LM(16) [ACLRBEA (16)]
Henning criteria 2 woeks (%) 4 weaks (%) 6 weaks (50 3 months (%) & manths (%)
Healing 343 dq 1 455 515 554
Partial healing il4 04 333 364 353
Moo-haaling 33 265 153.2 121 5B

timepoint
Lpreaperative
LI6 weeks
B3 moenks
Mé months

Chal

| ‘
[
. AL . I

palm ADL  spons
KOOS subgroups

RIEH - FROBNMEETET B -

v iiTRl & iR T, ESEILTW S ZEIE-SY

SEIELEBLMFELY--
>
A A r oo b e A
) Y3 [ e W &)
\\I\R\’G%‘@ \&%\*&ﬁ ?,\\I\R\k@\% \\I\R\k@f \\]\R\&@%\
3%%6) ﬁ‘%\\\\l\‘a 4@@"&3% ﬁ‘:@_@)‘ ﬁ"@'\@

F A fr-scaffold D@ EZFHE T S &I LT oM ?
M-S E R . REIE. WE O

FRAMDOEE - ATBEAREL TSI LEFHET HM?
R - BT -EB O (REMIC S 5B DFHE )

BREAEI~DEEAEREL TWDHLETET 55 ?
BEERET2VIEL Y BHTEOKRES (B BEHRMIME?)
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Meniscus position, signal intensity, and shape — OA

Dube B et al. Osteoarthritis Cartilage 2018

Posterior

A  Mean healthy menisci and

Healthy knee (KL 0) OA knees

Xu D et al. Osteoarthritis Cartilage 2021

A structural equation model: Data from the PROOF study

OAEITERACF=®IZIE, BEVWSBEMNSBMIZOVA—ILT BHE,
MM volume/extrusionMNIEMLEWNESIZT RETH S

FAREBEROBELEE

Pujol N et al. AJSM 2008
A CT arthrography assessment 53 FH: MM(36).LM(17) [ACLR{#FA (31)]

FasT—-Fix and/or outside—in sutures

v" Meniscal width reduction/shrinkage
HEICXYF AIRDIEA10-15%NF TS
#RECEIESRBESF ARERAICHEEHY e

MIRIZKYEA> T3 ARiES . F ARESICLYUFFOF ITonf=mhD--- 2

TABLE 2

fi5#%6418 CT arthrography Healing Rates by Meniscus Segment
Partial Healing =50% <50% Healing

124t

Complete Healing Total

58%
Anterior segment 3 3 — 6
Middle segment 23 4 5 32
Posterior segment 23 8 @ 42

#% 8 ZhealingZAF| ?
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WIEMH - FROBNMEZF T H7=8H(2-

v iiTRl & iR T, ESEILTLSIZEIESSY
SEIELEBLMFELY-

f>

A RO E - THEAUBL TS EEFET Bb

Meniscus position, signal intensity, and shape — OA

Wirth W et al. Magn Reson Med 2010
11 normal knees (KLO, 52%%) vs. 20 OA knees (KL2 or 3, 577%)

aMM  Table 2

MT.ACAAB (KLG2 or 3)"

3D Measures of Meniscal Shape: Mean and Standard Deviation (SD) in Healthy Knees (KLG0) and in Knees With Radiographic OA

KLGO KLGZ KLG3

P value: OA Test-retest

Mean sD Mean sD Mean sD vs non=-0A (RMS 30
MMV mm3 1770 287 1956 287 2261 294 0.008 118
aMM.V 468 126 427 111 587 143 0.433 131
bBMM.V 483 95.8 580 113 670 83.2 0.003 70.9
pMMY BO9 185 949 171 1004 187 0.021 60.2
MM.mEx. Me 1.59 0.64 2.53 1.36 3.07 1.42 0.008 0.38
aMM.mEx.Me 1.97 0.88 2.29 0.67 2.78 0.98 0.072 0.60
bMM.mEx.Me 1.49 0.71 2.57 1.44 3.26 1.58 0.004 0.38
pMM.mEx.Me 1.40 0.71 2.43 1.88 2.58 2.00 0.113 0.53
MM.S1.Me 813 181 ag2 213 1127 203 0.011 77
ahMM.Sl.Me TES 216 819 141 966 240 0.279 30.4
bMM.SI1 Me 738 191 903 172 1069 276 0.007 25.6
pMM.SL Me 845 169 1069 274 1237 209 0.002 34.0

v OADLEITT BHE. MM volume, extrusion, signal intensity(ZIEH19 5 !
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MM A {81 77 5% R 0D 58 K ST4i - -
Jones LD et al. KSSTA 2018

8% MDcoronal image TIEIMMEZ 1@ KEE ML TLES -
MTE apexZzHly& L= CEEEi I NIXEFE LS

100% 5 .
Medial & '

Tibial Spike

A
y W
Meniscal edge ' X \
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ERE - BT E AR O FHA:

EZOMMBREHREIERI—7T YNNI BIZHIM 5,
EEDRENKELAHI7EH

Flexion 10°

Flexion 90°

MMPRTIZH(FT5 “MMEBR A &R

Okazaki Yo, Furumatsu T et al. KSSTA 2019

MMPRT Normal

MMPRT TlIEMM{FFEH 1 0
MMi& £ D & K AN
v MM R (KT

 MMPH 10°BHEGL: 0.76 cmd

=

MMPH

{t J. "-u
¢ E

“*-‘::fﬁ.jh - | =
W“}ﬁ: ] M S0 1 90 RERBARL: 107 om?

v MMPRTCIXRREEEI D BB <0 &S DMMOFTE - B S AEINT S !
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WIEMH - FROBNMEZF T H7=8H(2-

v iiTRl & iR T, ESEILTLSIZEIESSY
SEIELEBLMFELY-

>
0 0 ) 0 i) 0 _ ) A )
R\(@%f\ &g—s‘\*’?’g‘ﬁ \\1\‘€l\®\7F NN\ . ?\\&@\5‘9\
@%m\l\ Kﬁ\\“\?‘\ q@@'@-"’m% Al CA
©

BREIEi~ D EEAERFL TS LEFHHT 5 ?
MERETIRIEL Y, BHEEOAES (B BAREE/ME?)

RREETER B ~NDELE : T2 mapping ?

Su J et al. Cartilage 2022

BRI, K-L gradeF1b . BAEIRIRDBR/MEZEE@AL TLY
DT, IRHEFTORFELIINTES
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REETBAL2EH (SIFK) : MRI grade

Sayyid S et al. Skeletal Radiol 2019

SIFK grading system based on MRI findings: 50 SIFK patients

39/50 (78%) Low Grade |  High Grade 11/50 (22%)
Grade 1 Grade 20 Grade 3 Grade 4

Contusion of subchondrate plate + + + +
Subchondral fracture + 1 + +
Subchondral cystic changes | + +
Early osteonecrosis +- subchondral collapse | +

Subchondral fracture !

e
A\

T1-T.2 hypointense signal intensity changes
(RETENBLHDECRZE)

MMPRT & B#EZE(BME)

Krych AJ et al. J Knee Surg 2019
Bone marrow edema (BME) patternZ Ltb &%
MMPRT : 22 knees (a mean age of 61)
MM flap tear: 22 knees (a mean age of 57)

MMPRT CE&H 5N SBMEIL.

More diffuse and central edema patternZ 29 %
v Femoral Outerbridge scores £ &L

v’ Tibial subchondral fractures £ %0\ A case of MMPRT
v’ BME®D §f{ifiix
Peterfy CG et al. Osteoarthritis Cartilage 2004

Whole—organ magnetic resonance imaging score (WORMS)

I
I
I
Lo ——4—— <25%  25%-50% > 50%
I

Extent of focal bone loss
M|I. Al c\p L M _ . .. _ o
o e Fai A ——FN 7N
4 = I I = AR Ay /a— ! \\ ’f-‘\\ .fI, N
bl IA\ S - o N 7 - / -\ & \ EPN / \
Alcie ) r / A / \ / \
- 1 2 3 1 2 3

Regional subdivision Subarticular marrow abnormality score Subarticular cyst score
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FE-BIREFHHIEHRE

v MRI AR S - BT - B 2
v BIXER  E{RETE
v IO— &7 % - e R ST A

v IR EGEH SRR

MR 72 5 {4 - €% 5T

D

v' 1.2~3-Tesla, proton density (PD) &T2%, BrE Dk —

Furumatsu et al. Int Orthop 2014
Kashihara, Furumatsu et al. Acta Med Okayama 2017
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MRIHR 525 44 - B3 514

MMPRT Normal

Flexion 10°

v B AREEEE T A= DIDEEIER (SYNAPSE VINCENT, Fujifilm)

PD-weighted isotropic resolution fast spin—echo (FSE), 1-mm slice thickness

Okazaki Yo, Furumatsu T et al. KSSTA 2019

MRU® 72 5 - - E & FF

39/50 (78%) Low Grade |  High Grade 11,50 (22%)
Grade 1 Grade 2| Grade3 Grade 4

Contusion of subchondrate plate + + + +
Subchondral fracture + | = +
Subchondral cystic changes | + +
Early osteonecrosis +/- subchondral collapse | +

Subchondral fracture !

T1-T2 hypointense signal intensity changes

‘ﬂ(ﬁx%? BHRSECR )

U‘“ 1

‘i % f

‘.‘

BEHFEOFTMBREFFICLTHS? (BIXRIEB?)
Sayyid S et al. Skeletal Radiol 2019
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MRIHR 525 44 - B3 514

2R T EREEOHR- RAOEE - HEE
THNIE. HHRE FELTHE

Healing status|ZI& CTRE MR
[SEMET BT &lE e aTaE

Posterior

Lateral

A Mean healthy menisci and

Healthy knee (KL 0)

#igsn A, 15+ A tsa 0 R EFE

Dube B et al. Osteoarthritis Cartilage 2018

EREORE- RIBORE-8E
THNIE, HEHREE M FTEE

MRIR 52 B #A

MRI assessments 35 % H: MM(19) . LM(16) [ACLRHFH (16)]

Henmning criteria Twoeks (%) 4 weaks (%) 6 weaks (%) 3 months (%) 6 manths (%)

Healing 13 441 485 515 5549
Partial healing 114 04 333 384 353
Mor-heating M3 265 182 121 58

mepoint

4 :

&Zﬁ Ugr::::r:hve
B3 months
W& months

ﬂ@ﬁi‘i‘:%‘tébﬁ'

[T |

symploms  pain AL spors ol
KOOS subgroups

Willinger L et al. KSSTA 2019
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B X #R - B R 5T
Z I PERRERERE (BROA) w7 4R

Kellgren and Lawrence = Ann Rheum Dis 1957

Grade O 1 2 3 4
IEE BB IR/ME 2 JRME +/- EME + EIME ++
BRR +/- BIR + BiR ++ BRR +++

FAMBHFCHTS
PR ERM A OB ERES (EREEE)
FEFMIEH
v 3D MRl ¥ BROKHE. bLGEHE (A, 1) [T

v 2D MRI:  #A#AEOEERNETE (k3 A, 14)
BEORE (.Y, FTFT. 5D FATA)
FABD1/2ZBADRBERDEN

&l X EHfE E
v MRI: BRFELL. LLILHE (7R3 A, 14)

v BHIXER: KL gradeD#EITHL (#7121, 24F)

R TENEF EENTR A TMA TTREL TSN
(& :FAR-)
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v' 3D MRI: FARDKTE. LLLITERE (fi&3H A 15F) gy
v' 2D MRI: F A AR O E ERIFEE (&30 A 14)
BREOKRE (EE£.AMGY. FTET.S—D . FAEA)
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