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Current advances on surgical treatment for knee articular cartilage injuries X/N Long,ZHANG Chun , XU Wei-xing,
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ABSTRACT Chondral injuries are short of self-healing ability and need to surgical repair after articular cartilage injury.
Conventional treatment includes debridement and drainage under arthroscope , micro—fracture ,osteochondral autograft trans-
plantation (OATS) ,mosaiplasty and osteochondral allografts (OCA),autologous chondrocyte implantation (ACI). Debride-
ment and drainage could remove pain factor,and has advantages of simple operation,wide clinical application and early clini-
cal effect. Micro-fracture and osteochondral autograft transplantation is suitable for small area of cartilage repair, while the fur-
ther effect showed that fibrous cartilage permeated by drill could decrease postoperative clinical effect. Osteochondral autograft
transplantation has better advantages for reconstruction complete of wear-bearing joint. Autologous chondrocyte implantation
and allogeneic cartilage transplantation are suitable for large area of cartilage defect, postoperative survival of allogeneic carti-
lage transplantation is effected by local rejection reaction and decrease further clinical effect. Cartilage tissue engineering tech-
nology could improve repair quality of autologous chondrocyte implantation,and make repair tissue close to transparent carti-
lage ,but has limit to combined subchondral bone plate ,reactive bone edema, bone loss and bad axis of lower limb. New tech-
nology is applied to cartilage injury,and has advantages of less trauma , simple operation, rapid recover, good clinical effect and
less cost;and could be main method for treat cartilage injury with surgical repair technology. How to improve repair quality
with compression resistance and abrasive resistance are expected to be solved.
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Fig.1 Surgical treatment for knee articular cartilage injuries

VRN EARAN TS, SE AT B R R AR B LE 5 5 K
FHMARE R, PP i 5T B B SR
I itk
7T RE

BB BRI R — A B R PR, &R
FHATr I LA AR S BB - SCTY phjt i L A 1
AT RO, A PO B AL IX T A
A, S PR 2 A S0 TR, A1 200 M RS A X 2R
Ll TR B A 2RI AR, MRS BRI
{14 Joi i 5 BB B A S o T A Y AR W T A
Ak RE AN A , 1) 25 SN AR 9 TR 1 A
SIIETE S AR A B 22 S E T AN TR BT A Y
RCHMAR, 455 HE TR SEEPNRITHR TR
PN B 1B 52 R AT AR SR 19 B R TE 5 7 1) 0 i A
PiRbaE b RERL 2 TR AR B IR 2D B2 U B
Piss BRI MR 7 R JEBRAR 2 ORI
£ 0 Y SMBHE S EAHE 2 R AR B3R ST 4 45
i E 2T B

£ & 3k

[1] Hunter W. Of the structure and disease of articulating cartilages
1743[]J ]. Clin Orthop Relat Res, 1995, (317):3-6.

[2] Newman AP. Articular cartilage repair[J]. Am J Sports Med, 1998,
26(2):309-324.

[3] Magnuson PB. Technic of debridement of the knee joint for arthritis
[J]. Surg Clin North Am, 1946 ,249-266.

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

[5] Bhosale AM,Richardson JB. Articular cartilage : structure , injuries
and review of management[]J ]. Br Med Bull ,2008,87:77-95.

[6] Moseley JB,0"Malley K,Petersen NJ,et al. A controlled trial of
arthroscopic surgery for osteoarthritis of the knee[J ]. N Engl J Med,
2002,347 (2):81-88.

[7] Steadman JR,Rodkey WG,Briggs KK. Microfracture to treat full-

RS AR
Mosaichi A&

TRALBEFEA

[14]

[15]

[21]

[22]

thickness chondral defects:surgical tech-
nique, rehabilitation ,and outcomes[J]. J Knee
Surg,2002,15(3) :170-176.

[8] Steadman JR,Rodkey WG,Rodrigo JJ. Mi-
crofracture :surgical technique and rehabilita-
tion to treat chondral defects[J]. Clin Orthop
Relat Res, 2001, (391 Suppl) :S362-S369.

[9] Kon E,Gobbi A,Filardo G et al. Arthroscopic

second-generation autologous chondrocyte im-

plantation compared with microfracture for

chondral lesions of the knee : prospective non-
randomized study at 5 years[J]. Am J Sports

Med,2009,37(1):33-41.

Kreuz PC,Erggelet C,Steinwachs MR ,et al.

Is microfracture of chondral defects in the

[10]

knee associated with different results in pa-
tients aged 40 years or younger[J]. Arthros-
copy,2006,22(11):1180-1186.
Mithoefer K,McAdams T, Williams R]J,et al. Clinical efficacy of
the microfracture technique for articular cartilage repair in the
knee :an evidence-based systematic analysis[J]. Am J Sports Med,
2009,37(10) :2053-2063.
Namdari S,Baldwin K, Anakwenze O,et al. Results and perfor-
mance after microfracture in National Basketball Association ath-
letes[J ]. Am J Sports Med ,2009,37(5) :943-948.
Cerynik DL, Lewullis GE, Joves BC, et al. Outcomes of microfrac-
ture in professional basketball players[]J]. Knee Surg Sports Trau-
matol Arthroscopy,2009,17(9):1135-1139.
Gobbi A, Nunag P, Malinowski K. Treatment of full thickness chon-
dral lesions of the knee with microfracture in a group of athletes[J .
Knee Surg Sports Traumatol Arthroscopy,2005,13(3):213-221.
Kon E,Delcogliano M, Filardo G,et al. Novel nano - composite
multilayered biomaterial for osteochondral regeneration:a pilot
clinical trial[J]. Am J Sports Med ,2011,39(6) :1180-1190.
Bark S,Piontek T,Behrens P, et al. Enhanced microfracture tech-
niques in cartilage knee surgery:fact or fiction[J]. World J Or-
thop,2014,5(4) :444-449.
McCoy B,Miniaci A. Osteochondral autograft transplantation/
mosaicplasty[J]. ] Knee Surg,2012,25(2):99-108.
Garretson RB 3rd, Katolik LI, Verma N, et al. Contact pressure at
osteochondral donor sites in the patellofemoral joint[J]. AM J
Sports Med ,2004,32(4) :967-974.
Hangody L,Fules P. Autologous osteochondral mosaicplasty for
the treatment of full-thickness defects of weight-bearing joints : ten
years of experimental and clinical experience[]J]. J Bone Joint
Surg Am,2003,85 (Suppl 2) :25-32.
Hangody L,Kish G,Karpati Z,et al. Mosaicplasty for the treat-
ment of articular cartilage defects:application in clinical practice
[J]. Orthopedics, 1998,21(7) : 751-756.
Chow JC,Hantes ME,Houle JB,et al. Arthroscopic autogenous
osteochondral transplantation for treating knee cartilage defects:a
2-to 5-year follow-up study[J ]. Arthroscopy,2004,20(7):681-
690.
Hangody L, Vasarhelyi G, Hangody LR , et al. Autologous osteocho-
ndral grafting-technique and long-term results[ ] ]. Injury, 2008 ,39
(Suppl 1) :532-S39.



FE 5 2018 4 3 HE5 31455 3 ] China J Orthop Trauma, Mar.2018,Vol.31,No.3

<285 -

(23]

(24]

[31]

[32]

[37]

Gomoll A H, Farr J,Gillogly SD, et al. Surgical management of ar-
ticular cartilage defects of the knee[]J].J Bone Joint Surg Am,
2010,92(14) :2470-2490.

Feczko P,Hangody L,Varga J,et al. Experimental results of
donor site filling for autologous osteochondral mosaicplasty[J].
Arthroscopy,2003,19(7):755-761.

Lexer E. The use of free osteoplasty together with trials on
arthrodesis and joint transplantation. Archiv fiir klin Chirurgie|[J ].
Clin Orthop Relat Res,2008,466 (8):1771-1776.

VolkovM. Allotransplantation of joints[J]. J Bone Joint Surg Br,

1970,52(1) :49-53.

Mroz TE, Joyce MJ,Steinmetz MP et al. Musculoskeletal allograft
risks and recalls in the United States[J ]. J Am Acad Orthop Surg,
2008,16(10) :559-65.

Williams RJ 3rd, Ranawat AS,Potter HG , et al., Fresh stored allo-
grafts for the treatment of osteochondral defects of the knee[J]. ]
Bone Joint Surg Am,2007,89 (4):718-726.

Gortz S,Bughee W D. Allografts in articular cartilage repair [J].J
Bone Joint Surg Am,2006,88(6):1374-1384.

Davidson PA ,Rivenburgh DW,Dawson PE et al. Clinical, histo-
logic ,and radiographic outcomes of distal femoral resurfacing with
hypothermically stored osteoarticular allografts[J]. Am J Sports
Med,2007,35(7) :1082-1090.

Czitrom AA,Keating S,Gross AE. The viability of articular carti-
lage in fresh osteochondral allografts after clinical transplantation

[J]. J Bone Joint Surg Am,1990,72(4) :574-581.

Kandel RA,Gross AE,Ganel A,et al. Histopathology of failed
osteoarticular shell allografts[J]. Clin Orthop Relat Res, 1985,
(197):103-110.

Huey DJ,Hu JC, Athanasiou KA. Unlike bone , cartilage regenera-
tion remains elusive[ J]. Science,2012,338(6109):917-921.

Gross AE,Kim W ,Las Heras F,et al. Fresh osteochondral allo-
grafts for posttraumatic knee defects:long-term follow up[J].
Clin Orthop Relat Res,2008,466(8):1863-1870.

Brittherg M, Lindahl A, Nilsson A, et al. Treatment of deep carti-
lage defects in the knee with autologous chondrocyte transplanta-
tion[J ]. New Eng J Med, 1994 ,331(14):889-895.

Zheng MH, Willers C,Kirilak L,et al. Matrix-induced autologous
chondrocyte implantation (MACI) : biological and histological as-
sessment| ] ]. Tissue Eng,2007,13(4):737-746.

Bartlett W ,Skinner JA,Gooding CR,et al. Autologous chon-
drocyte implantation versus matrix-induced autologous chondro-
cyte implantation for osteochondral defects of the knee:a
prospective ,randomised study[J]. J Bone Joint Surg Br,2005,87
(5):640-645.

Roberts S,Menage J,Sandell LJ,et al. Immunohistochemical
study of collagen types I and Il and procollagen Il A in human car-
tilage repair tissue following autologous chondrocyte implantation

[J]. Knee,2009,16(5) :398-404.

[39]

[40]

[41]

[44]

[50]

Moseley JB,Jr Anderson AF,Browne JE et al. Long-term durabil-
ity of autologous chondrocyte implantation : a multicenter, observa-
tional study in US patients[]J]. Am J Sports Med, 2010,38(2):
238-246.
Behrens P, Bitter T,Kurz B,et al. Matrix-associated autologous
chondrocyte transplantation/implantation  (MACT/MACI) —-5 -
year follow-up[J ]. Knee,2006,13(3) : 194-202.
Dickinson SC,Sims TJ,Pittarello L,et al. Quantitative outcome
measures of cartilage repair in patients treated by tissue engineer-
ing[J ]. Tissue Eng,2005,11(1-2):277-287.
Marcacci M, Zaffagnini S,Kon E, et al. Arthroscopic autologous
chondrocyte transplantation:technical note[J]. Sports Traumatol
Arthrosc,2002,10(3) : 154-159.
Nejadnik H, Hui JH,Feng Choong EP,et al. Autologous bone
marrow - derived mesenchymal stem cells versus autologous chon-
drocyte implantation : an observational cohort study[J ]. Am J Sports
Med,2010,38(6):1110-1116.
Bentley G,Biant LC,Carrington RW ,et al. A prospective,ran-
domised comparison of autologous chondrocyte implantation versus
mosaicplasty for osteochondral defects in the knee[J]. ] Bone Joint
Surg Br,2003,85(2) :223-230.
Bentley G, Biant LC, Vijayan S, et al. Minimum ten-year results of
a prospective randomised study of autologous chondrocyte implan-
tation versus mosaicplasty for symptomatic articular cartilage le-
sions of the knee[] ]. ] Bone Joint Surg Br,2012,94(4) :504-509.
Crawford DC,DeBerardino TM, Williams RJ 3rd. An autologous
cartilage tissue implant, compared with microfracture for treatment
of distal femoral cartilage lesions:an FDA phase— 1 prospective,
randomized clinical trial after two years[J]. ] Bone Joint Surg Am,
2012,94(11):979-989.
Minas T, Chiu R. Autologous chondrocyte implantation[J]. Am J
Knee Surg,2000,13(1):41-50.
WA, TR, B ST BRSO A B BB S g [ ). o
[E 15455 ,2013,26 (2):175-178.
PAN YS,DING GX,WANG J. Research on repair strategies for
cartilage defects[]J]. Zhongguo Gu Shang/China J Orthop Trauma,
2013,26(2),175-178. Chinese with abstract in English.
W R BB meRE s )] T E R ,2010,23
(6) :406-408.
JIANG Q. Diagnosis and treatment points of movement injuries of
knee joint[J ]. Zhongguo Gu Shang/China J Orthop Trauma,2010,
23(6):406-408. Chinese with abstract in English.
AR, AENE MG, FAE. MicroRNA 78 5CF 45 43 18 42 op 4 FH L]
MR FEHER LT ] 5 2012,25 (6) :530-534.
YU Q,LI HP,GUO X. The mechanism advance of MicroRNA in
cartilage injure and degeneration[J ]. Zhongguo Gu Shang/China J
Orthop Trauma,2012,25(6):530-534. Chinese with abstract in
English.

(U B8 :2016-12-08 A< SCHi 48 22710



