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ABSTRACT The diagnosis of osteochondral lesions of the talus can be based on the patients’symptoms,medical history,
MRI, detailed physical examination and arthroscopy. Its treatment includes conservative treatment and surgical treatment. Con-
servative treatment includes rest, partial - weight bearing,plaster immobilization,wear the orthopedic support,take the non-
steroidal anti-inflammatory drugs and so on. Conservative treatment is less risky and effective for mild injuries. Surgical treat-
ment includes debridement, marrow stimulation ,internal fixation and cartilage transplantation,autologous chondrocyte trans-
plantation, articular cavity injection biological additions,ultrasonic and electromagnetic stimulation technology,tissue engi-
neering technology, etc. Currently,there are various treatment methods,each with indications and advantages and disadvan-
tages. Among these methods,the most commonly used ones are debridement, marrow stimulation, cartilage transplantation and
autologous chondrocyte transplantation,and they deserve extensive promotion. Debridement and marrow stimulation are per-
formed minimally traumatically under arthroscopy. The operation is simple and inexpensive with positive effects and mild pain.
There is a higher rate of success for small-scale injuries, but if the operation fails, it will result in a wider range of defects, be-
cause of the fibrous cartilages formed after the operation. The cartilage transplantation can be performed in an one-stage opera-
tion. After the operation , the hyaline cartilage can be restored , but there are different levels of pathological changes in the donor
sites. Chondrocytes transplantation can solve the problem of larger osteochondral defects left after the initial treatment failure ,
and the donor cartilage can be repaired without affecting the donor sites. But the disadvantages are its long time treatment,
staged operations and higher cost. As far as all these treatments are concerned ,recent treatment effects are satisfactory ,but the
long-term efficacy is still questionable. For the autologous chondrocyte transplantation and emerging tissue engineering treat-
ment technology , there is still broad research prospect.

KEYWORDS Talus;

Wounds and injuries; Review literature

Zhongguo Gu Shang/China J Orthop Trauma,2018,31(9) :880-884 www.zggszz.com

Cartilage ;

ji.

FEER 505 b, BE B 3B B4 (osteochondral
lesions of talus, OCLTs) % o4 UL, L ok i 4 & 01
PR R b4 /BRI B, T 42 R AR BRI A K
L SN N R = S 1 B = = R S v T Bt 57

HIAEE Y E-mail :418660731@ q.com
Corresponding author : XIE Pan-pan  E-mail :418660731@qq.com

WHIRE GBI, 29 50%B AR ITE &k
ABEE AR B R LT 20~30 2 B,
TFERSEAY AR AR B H L, T DA A 10t
BRI T A AM . OCLTs #1297 % T 2 BRAN B 12
ISR B — AP IR PR PR A
1 BEEREFHRONERIE

X BRI, AR AT IE W R 1737 4R



WP 2018 459 HEE 31 %55 9 1 China J Orthop Trauma,Sep.2018,Vol.31,No.9 - 881 -

Monro B YRR T BRI E R A, AN & A
P& i1 5 1888 4 Konig 15 UCH2 i 1 5 M Hcwy
# (osteochondritis dissecans) 3% — 44 ia) , 31\ b H 3k
U5 W OC 7 P Bk I 1 IR BB 1Y 7 B R s Kappis
Phemister 73 51| 4ifi & 1 2R OG5 HCE 10 1 005 1], 4k g
RATHBIRATG, WA HE 5 3 i &L ; Rendu
S — U R T HE B B T BT, OCLTs 45 45 Fh
S0 IR 28 300 SR R R B s S RO T B AR
(LW PEIRIE), Iz 5 H A L OE B o B 80 i
75 18— T G715 0 o
2 BEERERGHSE

B 15 9% - i TA Sk 2 3 B OCLTs & A fie 21
g R, MR RR B R R — RO E RE R Pk,
P PR3 0 [ N 4% 2 A 45 A ) SR IR BE i g
SRR I R IR BB R RIS R R A A
4l X 26 (CT e MRI R B, LATE ) SCk i 1 2
FhAy R Ay ek, T X LKl aw. T, /M
AR T B i s W B 5es 08 7 38 204 ot 5 T4,
R SE W BT BA VI, B R A
Seai i, HAEAL . X Zen] KL & 3 a] e 47 , (H Xk
DL IR At B B PE 473 . Dipaola 55 4 H T 5k
T MRI 953 A R 4t . Ferkel 5242 T CT 43 &
4t ,CT 43 Y B AR AT DA — 20 WA i i AL, (R X
TR BRI ME AR o B T O LS PR TR A
A1, BUBR OGS B8 RE I I S s 00 R TH P 45 1 O
{EG VR B B R Rl I AR AN BE B R
Hepple %752 MRI (98 E 0 R 40 1 1, A0A ¢
TRCE A2 W O o B, PR BCE N B I
S R B K s 2b ) O TT R L R R
BT, TR R RE K 3 W, SR R R
B4 BB 0 o0 8, A RS ], S el T
TE L. MRI X T IR AH S E T B i3 o il
JE U B T M S s B R U B, fEL TR
BRI A B RN AR B R RKAE, Mintz 5525
A MRI FOCH G i TR B o W R 48 (B T ik
A QIR I 2 HUR M 32 4 H A7)
)R Fh 20 (Hi i HIBIE & Hepple 43 R 55
3 EERERGHIGKISE

KR53 F8 WAL IR B A% J5 B OG5 R 2k
S, W0 T R BN A PR A RO b K b st S
TG 8% o RE IR H A 7 FRI Z 0 3 an 2D Bk BR
e, A W78 &P, OCLTs 5T IMIATa €A &
YNGR VRS A Fe Ry R BRI R BROCTT RO,
B LT TSI K A AR DG 1 R TR AL
PEAT RIS B o A6 A 5 77 B PP AR BR OGS BE T 56y
1 4R AesE T JF #EAT i A E KON A B DL S

W MRS X L H B R R 4
B (06 i Ty CT A D X 6 P45 0 B
2 PR O APV X ST % I 0 R
HEFFIF Ao BT CTA T LIS — 45 WL 0 7
BERAIE, R B AN, TR S
T TR DA, XL 15 . B
i MRT R 5007 571 B8 e B B AL S0
L X0 T B 57 FLAT W52 00151
4 ERRBRGHET
41 (R

H548 Hepple 4108, % 11108 B 18 PEBE
F DI 7 K SRR 09T, 2 4
BUR B R T 0 AE B 5350, 75 048
JUHR AR R IIT . 1EUE T AT A
RICED MR IHIT  EARRHRIE K 13
FEAOR A, ELRRERE N . S 7 L6 1
LTSS B DRI L R 5 i
2% . AT 1B, T 6 A R 7O
6 Ji, S BRI T TE, 6 /A 17 A5 i 3 4 T
L0451 05,6 8 4 P48 60T, 220 2 14 R 4 5
T ATRBOEAR B I8 3 , (R 1097 W R TR 09,
PR B AR 2 38 A T 8 0 U BRI
42 TR

FARWIE TARI IV V8% Rk
i OCLTs AT AT S IR, AT 0 I - 1
R TR LRI RSO P B E A LA
i AR B R 5 O A 1 AT 0
B 15T T2 0 7
R ABUTRBARS .
2.1 THO)EBIRIWOR SO BT A
FAI T BIU KA FRE A, W50 mim?
IR, ASSE £ R R 8 S 0
R 505730 R ROR A

i 45 30 06 4 SR )
PRI, A0 B 1 26 AR SR I OB AT 9
AT AL o T 002 R, L 2 o ok 40
1.4 i 19 72 FEEE B L AL o A IR
GBYTTAE 8 A PR S O T, IR T CPM.
DRI, 8 JFL I T 61 A T, 3 A U T
IEHATA S o BISHOR 02 J /o BB
FARTRCRAES ISR AT T A,

7 M 0 AR D), T B, AT
O, B 4L, B0 PG, FABORAE, I AT o
ik, BOSR TR B R T A L3 T
WO ST AR I A SRR BB W S )
A2 15 B D4 T A B W B



- 882 FPE G 2018 459 HEE 31 555 9 ] China J Orthop Trauma,Sep.2018, Vol.31,No.9

1§70 VA N G 7 i T = (B R E P N
Vo 3 B RYE FELA R

4.2.2 WEEAR YT NAETER R CE R
I A R ACE R i, ] LUGE FE P E 7
[f] 2 B T PR R T R o [ E AR —
SR IBRET 0 IRED T WOSCIRET A IR A L AR SRR
G, P9 E ARAEEAR )R EXT 18
OCLTs, i I7 SR A I s iz ik e s e TR
E L (ST N S (7 N 187 IS R L s B 7 = g (1 e
FIAEHBER ARG EEREEA, Kokt
1) 3E— 2 45453 o

4.2.3 HEBHA QA R A E R R
RECE B AR o X B 7 k38 T R b (i B>
150 mm?) ) OCLTs % , t nl i 8 86 4l i F R
RIME W EMETRYT ™ SRR B R T Bt 4 K
LMz A iRE BN EE LNER, AR F
16 52 5677 1T A 3 G Ak DX 50 KU, (RAFTE I R
] A CHE S BRI A PR S 1)l R e H R
B RIS S AR B, 8 2 BCH T RO
K AR XY, B 7 IR IE R A OC, RL r
U FONRDE AR Z IR, 1 HL B T R e S R
AR AN R R 22 R Z RS E ORI R, H
SCAH 2k HE BB S YT 5 PN AN s R L R
R E R

TG B AR Y 8 U RN
VECE FH A 00 T BB T b Ab, e 2 AR
P2 10 mm K AN B AT 5 803 A2 SE 38 U . 254
P B, T 25 I MUE s 4, R R R/ B
B DR [ ) i P 0 e S 5 7 g o I % 1 L
ABE#, WESZX—3, HFHHEEAZX G
Wo A8 BE 3 8,3 JHNAS IS 8,6 J8 #8450 it
#L,8~12 et E P,

W ST DL T S F AR, A 55
BB o it a5 2 A DA AR AN ()R B 1 B AR AL
oM M B0 L w18 (R AT B Al sy ) 55
FISERR AN 2T 4R R84, BRI B R T3 I 5 oh
RBAT o PRAEAE AL DX 49 , OAR s 0 20025 210 J8 8 A S5 ]
RE & 2B I 1 DX RE S T RE P i o Berlet S8 PR RE
WFSE T 8 52K FH ) Ao S A B i 0B RS AL YR T R i R
BB B PRACR , F X b5 48 A~ A L ¥3kA8 T
A REIE A ks, RS R E B RBHE S
16 3B LA e B 72 28 . Haene 26243 17 il i 5 4K
WG EEIT R, B 4.1 4, Hop
10 115 30 A b R0

DRI, X6 4 R L g 2 Sl it % 8 of 38 T
AR WG 0 BMEIRYT e BT AR S (A1

ZOTIEBRE R A ARG A A, AR T A e 0 A SR
L HR T AT AP 2 ) S
4.2.4 HERHENBEBHEAR ZEREFENT
Jei 8 58 I T LI BB 451 45 TR LA R 8 R 1) 2 A
Wkl o — M ST BE T HRAE o I RE FRECE Al i K
L 3 B AL PR o KB AR e TSR, S B
B BB S A ST AL . A AR T
ZHCH TR AR B E R kAT
P05 BE B i G SO R B AT/ W B, AT A
HNREFE WAL SN R A . RE R 3~4 G AR
A% 057 S KIS AR T R B X, OF T ECE T
R B 10 B S 2 O 4 T 5 405 e R L £ 1 R
WG B A S R R O . A TR >
5 mm [ 5RCE 400 0T AT T RS T R R AT
AR A R A

A AR S BB DR R R WS 5t
(A5 KR 200 B B AN i (1L XAk 315 I 4 1
BT BAE AT B T U AT o Bl AT IR R R
HUNMLRE ST 20 3~4 JA b TR R TT A
3 o Giannini 2877 5@ 13 %5 10 1B 8 80 00 B
1T B R AR R YT, I ETT 10 4ERE T,
K 90% B B K AR - Baums 26§ 12 4]
BB R ), 7ESF ¥y 63 A H Rt 0 E], A 11 )
HOE BRI R AOFAS (26 [ R BRAMRLH 2 )
PFE2r 14 43.5 4342 85 % 88.4 43 Nam 25 PR E T
11 B, 58 3 SF24 38 A4~ H BT ,9 B B R
T B R 2 ) BB SR 5 10 3] BB 7E R ST B
g kBT OCLTs fi ik B 458 478 55, 2R 1M 20%
R RS AE Y B A

PR, AR A A A AR e T 4 R Y R 1
BB AR R B M AL A5 B o (BRI
K, T B E ARKENFE . KRG
Fr S AR e R 0 A 3k i 38 A T, A (B A 0 — P
T, ik — 2 I R 52
4.2.5 LVBEMNESAEYHmY AT
AW BHIN ) R R . /N I3 % B R
) 705 T 40ME . 3 WA 5 R AT A O 4 B 7 vk Tl
P, & N A I 2 e B £ 038R AT BN
e, BALET KR R R iR AT A AR KR R
KA KR T (TGF-B) o 13X B R 178 il 31 BCH
TE B 25 56 S MR A 0T, i B ) 78 0 T 40 M mT DA
Sy WM CERE R, FFor B b B 2 E k)
REMANAE, T HA ST s A S e T
AR RE BV AR IUAER e Sh SR g S B R T
Jo T 20 AT A B I8 R A e Y O T P
SR AT ATICE 4005 A0 0 N IR B RSO AR L (H



WP 2018 459 HEE 31 %55 9 1 China J Orthop Trauma,Sep.2018,Vol.31,No.9 - 883 -

T G IS R L S AR R e Ak R A [ A 1 0 —
AR R AT QAR 55 1) 8 T A 2R A
I S TUIROR I RHET 5 B — e X
4.2.6 S LRI AR B RRE—FE
JIU% B RN 7 U 1 ) B A R A 8T A I ATLBRE .
AR Jok w8 P AT AN SR R T SR S . 8
7 3 3 B A A A DR 9T () 7 T A4 Y A R A
FE T B R FE B A M oAb . A 5T R B, TE )
S AR AU v AR R R R G R B 2 AT
W JiAh, Kk SC g R W, f AT DA 98 A 78
J5 T 40 B ) 3 A R 00 ) 3

R P U e F i TR B AR AE R T R A L AT
B — 5 7 o PRI IC O 45 A= AR
ARG — S B Tz, A T RCOR R A s
03, FIRIT ORI A TR SR B B o
4.2.7 HALATEFEAR HEATEHEARRZIEILERN
BT RAR A 22 Az TR2EM k8
TR AE Y b kL A i | DR S R A A R A 1Y)
MEVEE EHEE HAE. HArwHNAS TRER¥BEE
BEBINER 34 (D)NEHE H SR EE &4
O E e L L e SN /N S e B 4 1 1 S 7 R VAR
() FER AT E A A T, oy T s A K H T
)R =4k 2= MR AU E K . B, R
HERETF FAERKRET RS EEEARKRETFE L8
[ o i = 1 = A SR NG o P SR 7 7S B R
O’ Loughlin 28 ' 5% & BL7E B 3B 40 sh P A 7Y 1=
iz HE A N BMP-2 (H T2 & &4 & 1 -2) v LAE #F
BOE T B W B, B T O H AU R S . BMP-2
XFFWFGE R U E A FRIR 0 D, RO S 5 R
() 7 J52 T 200 J 2 A A R A B T R i . AR
A 8] 70 5% T 240 M R B A M AR N RS L B ] e o
T2 52 A 2o R R e B i A R - S AT T
RSB BB R . R XHZIE A W N A TR
— B B (H AL Z T AR R 0 &R AT KA

TIAh R T LB AR A A L Y, T
B ATER T A R T B TR, HHTF
A R UE R A A
5 BRESRE

g LTk, WA BEITHR B KR AT A &
R A9 G 30, BB 300 B 403 ke B AT T O 1, X
— U TR B BRAMR A 22 0 R AR Bk AR
Wil BT R AR 5T SR R, B BE B R 5
TE 20 RN B A, A7 2 20 () A, B T, 16 5 d i
HEIZIT %, DL B B Bl B iR ek . (HH
HIVRIT Ik 2R ZhE 25 18 I UE S AL Bk 5, % T 52
FEER A, Al LR R SEIR ST, ARG ri v ig 8 .

RO | R S B RO A R RS A AR R

W, HAE NG T RCRE, HIE T S AR R

ME o X B SR A0 MRS A AR SR % i 2 AR

RITHOR, BA ) R A Im R BT R, Wi E 2

lfe PR IE A 5 SCF

2% Sk

[1] Savage-Elliott I,Ross KA,Smyth NA ,et al. Osteochondral lesions of
the talus:a current concepts review and evidence-based treatment
paradigm[]J ]. Foot Ankle Spec,2014,7(5) :414-422.

[2] Aichroth P. Osteochondritis dissecans of the knee. A clinical survey
[J1. ) Bone Joint Surg Br, 1971,53(3) :440-447.

[3] Steinhagen J,Niggemeyer O, Bruns J. Etiology and pathogenesis of
osteochondrosis dissecans tali[J ]. Orthopade ,2001,30(1) :20-27.

[4] Dipaola JD,Nelson DW, Colville MR. Characterizing osteochondral
lesions by magnetic resonance imaging[J]. Arthroscopy,1991,7
(1):101-104.

[5] Ferkel RD,Flannigan BD,Elkins BS. Magnetic resonance imaging
of the foot and ankle : correlation of normal anatomy with pathologic
conditions[J |. Foot Ankle,1991,11(5):289-305.

(6] TN, WRR 18U, 5. B B0E B0 9 MRT 12 1 1% 8k

BRI S 1 3h BE T A (1. o = A 15,2016,29(9) : 814~
819.
FANG JJ,CHEN L,HU BB, et al. MRI diagnosis of osteochondral
lesions in the talus and the dynamic follow-up analysis after osteo-
chondral transplantation[J ]. Zhongguo Gu Shang/China J Orthop
Trauma,2016,29(9) :814-819. Chinese with abstract in English.

[7] Hepple S,Winson IG,Glew D. Osteochondral lesions of the talus:a
revised classification[J ]. Foot Ankle Int,1999,20(12):789-793.

[8] Mintz DN, Tashjian GS,Connell DA , et al. Osteochondral lesions of
the talus:a new magnetic resonance grading system with arthro-
scopic correlation|[J ]. Arthroscopy,2003,19(4) :353-359.

[9] Lee M,Kwon JW,Choi WJ,et al. Comparison of outcomes for osteo-
chondral lesions of the talus with and without chronic lateral ankle
instability[ J]. Foot Ankle Int,2015,36(9):1050-1057.

[10] ChaSD,Kim HS,Chung ST, et al. Intra-articular lesions in chronic
lateral ankle instability : comparison of arthroscopy with magnetic
resonance imaging findings[J]. Clin Orthop Surg,2012,4(4):
293-299.

[11] Murawski CD,Kennedy JG. Operative treatment of osteochondral
lesions of the talus[J ]. J Bone Joint Surg Am,2013,95(11):1045-
1054.

[12]  JiSCar it A R, 48 45 G, 45 BECB B KB 40003 TR U F 9 e
[J]. FBR A2 ,2009,30(3) : 181-183.

GU WQ,SHI ZM,CHAI YM et al. Progress on treatment of osteo-
chondral lesions of the talus[J ]. Guo Ji Gu Ke Xue Za Zhi, 2009, 30
(3):181-183. Chinese.

[13] Savage-Elliott I,Ross KA ,Smyth NA et al. Osteochondral lesions
of the talus:a current concepts review and evidence-based treat-
ment paradigm[J ]. Foot Ankle Spec,2014,7(5) 414-422.

[14] Hannon CP,Murawski CD,Fansa AM,et al. Microfracture for os-
teochondral lesions of the talus:a systematic review of reporting of
outcome data[ J]. Am J Sports Med,2013,41(3) :689-695.

[15] Lee KB,Park HW,Cho HJ,et al. Comparison of arthroscopic mi-
crofracture for osteochondral lesions of the talus with and without

subchondral cyst[J]. Am J Sports Med,2015,43(8) :1951-1956.



-884 -

[16]

[19]

[20]

[21]

[22]

[24]

[25]

FPE 1 2018 49 HES 31555 9 ] China J Orthop Trauma,Sep.2018,Vol.31,No.9

BB, X QT BN U T IR 7 BE R R 1000 A 11 DR WL 4
[J]. [ 155,2017,30(8) : 751-754.

WEI M,LIU Y. Clinical effects of arthroscopic microfracture on
osteochondral lesions of the talus[J]. Zhongguo Gu Shang/China J
Orthop Trauma,2017,30(8):751-754. Chinese with abstract in
English.

Zanon G,DI Vico G,Marullo M. Osteochondritis dissecans of the
talus[J ]. Joints,2014,2(3) : 115-123.

Kennedy JG,Murawski CD. The treatment of osteochondral lesions
of the talus with autologous osteochondral transplantation and
bone marrow aspirate concentrate:surgical technique[J]. Carti-
lage,2011,2(4):327-336.

Hintermann B, Wagener J, Knupp M, et al. Treatment of extended
osteochondral lesions of the talus with a free vascularised bone graft
from the medial condyle of the femur[]J]. Bone Joint J,2015,97B
(9):1242-1249.

Georgiannos D, Bisbinas I,Badekas A. Osteochondral transplan-
tation of autologous graft for the treatment of osteochondral le-
sions of talus : 5-to7-year follow-up[J ]. Knee Surg Sports Traumatol
Arthrosc,2016,24(12) :3722-3729.

Leumann A, Valderrabano V,Wiewiorski M,et al. Bony perios-
teum-covered iliac crest plug transplantation for severe osteochon-
dral lesions of the talus:a modified mosaicplasty procedure[J].
Knee Surg Sports Traumatol Arthrosc,2014,22(6):1304-1310.
Calder JD,Ballal MS,Deol RS, et al. Histological evaluation of
calcaneal tuberosity cartilage —A proposed donor site for osteo-
chondral autologous transplant for talar dome osteochondral le-
sions[ J ]. Foot Ankle Surg,2015,21(3):193-197.

Kennedy JG,Murawski CD. The treatment of osteochondral le-
sions of the talus with autologous osteochondral transplantation
and bone marrow aspirate concentrate :surgical technique[J ]. Car-
tilage ,2011,2(4) :327-336.

Berlet GC,Hyer CF,Philbin TM et al. Does fresh osteochondral
allograft transplantation of talar osteochondral defects improve
function[ ] ]. Clin Orthop Relat Res,2011,469(8) :2356-2366.
Haene R,Qamirani E,Story RA et al. Intermediate outcomes of
fresh talar osteochondral allografts for treatment of large osteo-
chondral lesions of the talus[J]. J Bone Joint Surg Am,2012,94
(12):1105-1110.

[26]

[27]

[29]

[32]

[34]

[35]

Buda R, Vannini F,Castagnini F et al. Regenerative treatment in
osteochondral lesions of the talus : autologous chondrocyte implan-
tation versus one-step bone marrow derived cells transplantation
[J]. Int Orthop,2015,39(5) : 893-900.
Giannini S, Battaglia M, Buda R et al. Surgical treatment of osteo-
chondral lesions of the talus by open-field autologous chondrocyte
implantation:a 10-year follow-up clinical and magnetic resonance
imaging T2-mapping evaluation[J]. Am J Sports Med,2009,37
(Suppl 1):112S-118S.
Baums MH, Heidrich G,Schultz W, et al. Autologous chondrocyte
transplan-tation for treating cartilage defects of the talus[J]. J Bone
Joint Surg Am,2006,88(2) :303-308.
Nam EK, Ferkel RD, Applegate GR. Autologous chondrocyte im-
plantation of the ankle:a 2-to 5-year follow-up[J]. Am J Sports
Med,2009,37(2):274-284.
Baums MH , Schultz W, Kostuj T. Cartilage repair techniques of the
talus: An update[J ]. World J Orthop,2014,5(3) : 171-179.
Kim YS,Lee HJ,Yeo JE,et al. Isolation and characterization of
human mesenchymal stem cells derived from synovial fluid in pa-
tients with osteochondral lesion of the talus[J]. Am J Sports Med,
2015,43(2) :399-406.
Jeong WK,Oh SH,Lee JH,et al. Repair of osteochondral defects
with a construct of mesenchymal stem cells and a polydioxanone/
poly (vinyl alcohol) scaffold [J ]. Biotechnol Appl Biochem,2008,
49(Pt2):155-164.
Savage-Elliott I,Ross KA, Smyth NA et al. Osteochondral lesions
of the talus:a current concepts review and evidence-based treat-
ment paradigm[ ] ]. Foot Ankle Spec,2014,7(5) 414-422.
Akai M,Hayashi K. Effect of electrical stimulation on muscu-
loskeletal systems ;a meta-analysis of controlled clinical trials[J].
Bioelectromagnetics,2002,23(2) : 132-143.
Nejadnik H,Daldrup-Link HE. Engineering stem cells for treat-
ment of osteochondral defects[J]. Skeletal Radiol,2012,41(1):
1-4.
0’ Loughlin PF,Heyworth BE ,Kennedy JG. Current concepts in
the diagnosis and treatment of osteochondral lesions of the ankle
[J]. Am J Sports Med ,2010,38(2) :392-404.

Ol H 391 :2017-09-12 AR 3C 4§ - 4% )



