I | Bty st HE Q| Hetn

ol T - ATHY

AF A& A A 5ol Ho| 1 2717k 1 em o149 AS BehEdo] wAT & 9)
Tp, Holi= 3—tesla MRI 5¢] W02 Qd] 54 A ne] AF £4-2 Ja3) Ad
3 % 9lo] Q1 £be] ABE UG AIHOR & & YU, oA A Eabo] i3t 5

= A A< (lavage) W W AA|< (debridement), V)4l 2 3<% (microfracture),
Z7F F & o] A<= (autologous osteochondral graft), AF7} A& AlE o] A<= (autologous
chondrocyte implantation, ACD), &% & 9|24 <% (osteochondral allograft) ©] ¢lt}.

HA2 A= A% (congruity) & A 7131, F71H4]Q1 S 9h<= (delamination) &
2] 3k A0 72N FFo] A &4 W AL Shatol A 719 2o 2 AE B S
e TR 37 AL} 2379 bupivacaine
< W radiofrequency energy (RFE)E AFE3PH G254
Aol F7HA 1 A= HAPE TSt E R 248k A

re
=
g,
o
rlj
ﬂllﬂ
-
s
o
=
2
X
)
rlr
re

2.0lM HBE

&4E d=S AAS L B E AA rim) & R & ohEAd A S ste] 38
(superclot) & W59 pluripotential mesenchymal A5 Ea d&S YAsk= 207
M dE 2 AR BE A F7F & 71U 3L, type I, 4 em® o]ske] 1=
15_:)2‘}}\] £ 435 71 g 5 Qlarr?| oF Hhel A= high impact &% 7hsstH?, & & 7
0]

o o]l e B8 A3k A4 Eo] mans 3 Yok,

o] o] A& o] Qloj&E ARG = Q1= EA0F AT Fet @
= AF sk AT Falrt Wol Aul= §-912 Wulof o] st =240
=9 YA 2] 98l HojuheA] Hotofatal, B3 2 mm o] 3
EAE ABR A5 4] o m g 2Asfojo} ghrformnnn,

Aol A= oversize® FaEdtofof 2 24874, MRIY ¢33 d3te dethal stof
press fitE 48249 press fitA] 0] &S tampingshodof sFa o] Z&o] 2] I A}

ol
w

—165—




®thh Annual Meeting of the Korean Arthroscopy Society

£ ZdstE R A4lstojof s,

AulA 0 F 80~90%2 £ A7t Ru¥m Y Tegner AFE ZF JEE B
g, a8y 4@ o] FA] MRIOIA H]G42Q1 &4 A% (marrow signal) 7} 22
HER FEeh HES Q.

4. K17t AZE NI O|ME

A M 5 Al o] 2ehE WO R HAdE A vjeF & o Y Aol o,
= scaffoldel] 214 A= AMEE viesta 221S F3elo] 2ol WHol Alde 1 i,

= AE o] A W e 7|7 vha Ay ets 4838 7 Ty, 3t volrt Bo
A e EEA stE Qe mle A= Algto] Slglet FHZoll /i stem cells ©] &
W EEA HHe s 483 7 ol Aol Aok, At A= AR o) dlE F A
oF 1 doll A =2 (proliferation), A%k (transition), M4 ¥ (remodelling) S 2 dojr}
v 734 (stiffness) 0] A AZ 90%7FA A-FE ™, 22} A& (hyaline cartilage) o] ¢F
60~70%7H4 ATk Boarakar Qlupes,

T § Lysholm A, Tegner 357, KOOS 2] @do] Hix il glom, 53] &5
o] Aol 96%F KHALE 7| % S sz o g2 o3 9] H] % (hypertrophy)
7F B Qlan, olefgt d=e] vl =ur ARG Ado] glar, wdd (collagen
membrane) & AREA] oiE 4= QI IE disturbed fusion©] & 4 Sl ol d &
WE& matrix—associated ACIgE rof|A] Wo] AT 27k A& M3 o] 22} vl Al
F=2 vl ojdo] Qlovt HFell= A7 A A o] dlma A&E ol A A

il
Fol $453 AEE SR Frhs Rash Yrpera,

TE AT o|E2 A& B9 Aol dHglo] ARE & g, 1y W wkSol
< Holu 35 o]A} HIA| critically important superficial layer?] 1 A

24 =2
[ T—
A £l ofat £EA AR olE) A 24 AR 2 AR 5 gon, 717 4
& u v A TS LAY 2AZ 0| A%, A7)7) A, BE0] 242 AL AT A
olA%ol} B AT o] A% AR 4 AU}

1. Alford JW, Cole BJ. Cartilage restoration, part 1: basic science, historical perspective, patient

—166 —



A
H 21 ¥ cHSFAE H GG j,&-mq'rg@

10.

11

12.

13.

14.

15.

16.

17.

18.

evaluation, and treatment options. Am J Sports Med. 2005 Feb;33(2):295-306.

Alford JW, Cole BJ. Cartilage restoration, part 2: techniques, outcomes, and future directions. Am J
Sports Med. 2005 Mar;33(3):443-60.

Allen RT, Robertson CM, Pennock AT, Bugbee WD, Harwood FL, Wong VW, Chen AC, Sah RL,
Amiel D. Analysis of stored osteochondral allografts at the time of surgical implantation. Am J Sports
Med. 2005 Oct;33(10):1479-84.

Amiel D, Ball ST, Tasto JP. Chondrocyte viability and metabolic activity after treatment of bovine
articular cartilage with bipolar radiofrequency: an in vitro study. Arthroscopy. 2004 May;20(5):503-
10.

Bae DK, Yoon KH, Song SJ. Cartilage healing after microfracture in osteoarthritic knees.
Arthroscopy. 2006 Apr;22(4):367-74.

Below S, Arnoczky SP, Dodds J, Kooima C, Walter N. The split-line pattern of the distal femur: A
consideration in the orientation of autologous cartilage grafts. Arthroscopy. 2002 Jul-Aug;18(6):613-
7.

Cheng SC, Jou IM, Chern TC, Wang PH, Chen WC. The effect of normal salineirrigation at different
temperatures on the surface of articular cartilage: an experimental study in the rat. Arthroscopy. 2004
Jan;20(1):55-61.

Chow JC, Hantes ME, Houle JB, Zalavras CG. Arthroscopic autogenous osteochondral
transplantation for treating knee cartilage defects: a 2- to 5-year follow-up study. Arthroscopy. 2004
Sep; 20(7):681-90.

Fond J, Rodin D, Ahmad S, Nirschl RP. Arthroscopic debridement for the treatment of osteoarthritis
of the knee: 2- and 5-year results. Arthroscopy. 2002 Oct;18(8):829-34.

Fu FH, Zurakowski D, Browne JE, Mandelbaum B, Erggelet C, Moseley JB Jr, Anderson AF,
Micheli LJ. Autologous chondrocyte implantation versus debridement for treatment of full-thickness
chondral defects of the knee: an observational cohort study with 3-year follow-up. Am J Sports Med.
2005 Nov;33(11):1658-66.

Gomoll AH, Kang RW, Williams JM, Bach BR, Cole BJ. Chondrolysis after continuous intra-
articular bupivacaine infusion: an experimental model investigating chondrotoxicity in the rabbit
shoulder. Arthroscopy. 2006 Aug;22(8):813-9.

Guettler JH, Demetropoulos CK, Yang KH, Jurist KA. Osteochondral defects in the human knee:
influence of defect size on cartilage rim stress and load redistribution to surrounding cartilage. Am J
Sports Med. 2004 Sep;32(6):1451-8.

Gulotta LV, Rudzki JR, Kovacevic D, Chen CC, Milentijevic D, Williams RJ 3rd. Chondrocyte death
and cartilage degradation after autologous osteochondral transplantation surgery in a rabbit model.
Am J Sports Med. 2009 Jul;37(7):1324-33.

Hangody L, Rathonyi GK, Duska Z, Vasarhelyi G, Fales P, Modis L. Autologous osteochondral
mosaicplasty. Surgical technique. J Bone Joint Surg Am. 2004 Mar;86-A Suppl 1:65-72.

Henderson I, Gui J, Lavigne P. Autologous chondrocyte implantation: natural history of
postimplantation periosteal hypertrophy and effects of repair-site debridement on outcome.
Arthroscopy. 2006 Dec;22(12):1318-1324.

Huang FS, Simonian PT, Norman AG, Clark JM. Effects of small incongruities in a sheep model of
osteochondral autografting. Am J Sports Med. 2004 Dec;32(8):1842-8.

Jackson RW, Dieterichs C. The results of arthroscopic lavage and debridement of osteoarthritic knees
based on the severity of degeneration: a 4- to 6-year symptomatic follow-up. Arthroscopy. 2003
Jan;19(1):13-20.

Jones DG, Peterson L. Autologous chondrocyte implantation. J Bone Joint Surg Am. 2006
Nov;88(11):2502-20.

~167-




®thh Annual Meeting of the Korean Arthroscopy Society

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

35.

36.

Knutsen G, Engebretsen L, Ludvigsen TC, Drogset JO, Grgntvedt T, Solheim E, Strand T, Roberts S,
Isaksen V, Johansen O. Autologous chondrocyte implantation compared with microfracture in the
knee. A randomized trial. JBone Joint Surg Am. 2004 Mar;86-A(3):455-64.

Koh JL, Kowalski A, Lautenschlager E. The effect of angled osteochondral grafting on contact
pressure: a biomechanical study. Am J Sports Med. 2006 Jan;34(1):116-9.

Kon E, Gobbi A, Filardo G, Delcogliano M, Zaffagnini S, Marcacci M. Arthroscopic second-
generation autologous chondrocyte implantation compared with microfracture for chondral lesions of
the knee: prospective nonrandomized study at 5 years. Am J Sports Med. 2009 Jan;37(1):33-41.
Kordas G, Szabbo JS, Hangody L. Primary stability of osteochondral grafts used in mosaicplasty.
Arthroscopy. 2006 Apr;22(4):414-21.

Lane JG, Massie JB, Ball ST, Amiel ME, Chen AC, Bae WC, Sah RL, Amiel D. Follow-up of
osteochondral plug transfers in a goat model: a 6-month study. Am J Sports Med. 2004
Sep; 32(6):1440-50.

Leo BM, Turner MA, Diduch DR. Split-line pattern and histologic analysis of a human osteochondral
plug graft. Arthroscopy. 2004 Jul;20 Suppl 2:39-45.

Lotto ML, Wright EJ, Appleby D, Zelicof SB, Lemos MJ, Lubowitz JH. Ex vivo comparison of
mechanical versus thermal chondroplasty: assessment of tissue effect at the surgical endpoint.
Arthroscopy. 2008 Apr;24(4):410-5.

Lu Y, Edwards RB 3rd, Nho S, Cole BJ, Markel MD. Lavage solution temperature influences depth
of chondrocyte death and surface contouring during thermal chondroplasty with temperature-
controlled monopolar radiofrequency energy. Am J Sports Med. 2002 Sep-Oct;30(5):667-73.

Makino T, Fujioka H, Terukina M, Yoshiya S, Matsui N, Kurosaka M. The effect of graft sizing on
osteochondral transplantation. Arthroscopy. 2004 Oct;20(8):837-40.

Mandelbaum B, Browne JE, Fu F, Micheli LJ, Moseley JB Jr, Erggelet C, Anderson AF. Treatment
outcomes of autologous chondrocyte implantation for full-thickness articular cartilage defects of the
trochlea. Am J Sports Med. 2007 Jun;35(6):915-21.

Marcacci M, Kon E, Delcogliano M, Filardo G, Busacca M, Zaffagnini S. Arthroscopic autologous
osteochondral grafting for cartilage defects of the knee: prospective study results at a minimum 7-year
follow-up. Am J Sports Med. 2007 Dec;35(12):2014-21.

Marcacci M, Kon E, Zaffagnini S, lacono F, Neri MP, Vascellari A, Visani A, Russo A. Multiple
osteochondral arthroscopic grafting (mosaicplasty) for cartilage defects of the knee: prospective study
results at 2-year follow-up. Arthroscopy. 2005 Apr;21(4):462-70.

McNickle AG, L’ Heureux DR, Yanke AB, Cole BJ. Outcomes of autologous chondrocyte
implantation in a diverse patient population. Am J Sports Med. 2009 Jul;37(7):1344-50.

Mithoefer K, Williams RJ 3rd, Warren RF, Wickiewicz TL, Marx RG. High-impact athletics after
knee articular cartilage repair: a prospective evaluation of the microfracture technique. Am J Sports
Med. 2006 Sep;34(9):1413-8.

Mithofer K, Minas T, Peterson L, Yeon H, Micheli LJ. Functional outcome of knee articular cartilage
repair in adolescent athletes. Am J Sports Med. 2005 Aug;33(8):1147-53.

Nakamura N, Miyama T, Engebretsen L, Yoshikawa H, Shino K. Cell-based therapy in articular
cartilage lesions of the knee. Arthroscopy. 2009 May;25(5):531-52.

Nho SJ, Foo LF, Green DM, Shindle MK, Warren RF, Wickiewicz TL, Potter HG, Williams RJ 3rd.
Magnetic resonance imaging and clinical evaluation of patellar resurfacing with press-fit
osteochondral autograft plugs. Am J Sports Med. 2008 Jun;36(6):1101-9.

Niemeyer P, Pestka JM, Kreuz PC, Erggelet C, Schmal H, Suedkamp NP, Steinwachs M.
Characteristic complications after autologous chondrocyte implantation for cartilage defects of the
knee joint. Am J Sports Med. 2008 Nov;36(11):2091-9.

—168—




A
H 21 ¥ cHSFAE H GG j,&-mq'rg@

37.

38.

39.

41.

42.

Patil S, Butcher W, D’ Lima DD, Steklov N, Bugbee WD, Hoenecke HR. Effect of osteochondral
graft insertion forces on chondrocyte viability. Am J Sports Med. 2008 Sep;36(9):1726-32.

Peterson L, Brittberg M, Kiviranta I, Akerlund EL, Lindahl A. Autologous chondrocyte
transplantation. Biomechanics and long-term durability. Am J Sports Med. 2002 Jan-Feb;30(1):2-12.
Ronga M, Grassi FA, Bulgheroni P. Arthroscopic autologous chondrocyte implantation for the
treatment of a chondral defect in thetibial plateau of the knee. Arthroscopy. 2004 Jan;20(1):79-84.
Rosenberger RE, Gomoll AH, Bryant T, Minas T. Repair of large chondral defects of the knee with
autologous chondrocyte implantation in patients 45 years or older. Am J Sports Med. 2008
Dec;36(12):2336-44.

Ryan A, Bertone AL, Kaeding CC, Backstrom KC, Weisbrode SE. The effects of radiofrequency
energy treatment on chondrocytes and matrix of fibrillated articular cartilage. Am J Sports Med. 2003
May-Jun;31(3):386-91.

Saris DB, Vanlauwe J, Victor J, Haspl M, Bohnsack M, Fortems Y, Vandekerckhove B, Almgvist
KF, Claes T, Handelberg F, Lagae K, van der Bauwhede J, Vandenneucker H, Yang KG, Jelic M,
Verdonk R, Veulemans N, Bellemans J, Luyten FP. Characterized chondrocyte implantation resultsin
better structural repair when treating symptomatic cartilage defects of the knee in a randomized
controlled trial versus microfracture. Am J Sports Med. 2008 Feb;36(2):235-46.

43. Sohn JM, Kim HG, Cho WS. Arthroscopic debridement in osteoarthritis of the knee. J Korean Knee

Society. 1998 June;10(1):104-108.

44, Steadman JR, Briggs KK, Rodrigo JJ, Kocher MS, Gill TJ, Rodkey WG. Outcomes of microfracture

45,

46.

47.

for traumatic chondral defects of the knee: average 11-year follow-up. Arthroscopy. 2003 May-
Jun;19(5):477-84.

Steadman JR, Rodkey WG, Rodrigo JJ. Microfracture: surgical technique and rehabilitation to treat
chondral defects. Clin Orthop Relat Res. 2001 Oct; (391 Suppl):S362-9.

Steinwachs M, Kreuz PC. Autologous chondrocyte implantation in chondral defects of the knee with
a type I/11l collagen membrane: a prospective study with a 3-year follow-up. Arthroscopy. 2007
Apr;23(4):381-7.

von Engelhardt LV, Kraft CN, Pennekamp PH, Schild HH, Schmitz A, von Falkenhausen M. The
evaluation of articular cartilage lesions of the knee with a 3-Tesla magnet. Arthroscopy. 2007
May;23(5):496-502.

Williams I11 RJ, Brophy RH. Cartilage repair procedures: clinical approach and decision making.
Instr Course Lect. 2008;57:553-61.

—169 —






