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Arthroscopic posterior cruciate ligament reconstruction using autologous and allogeneic
materials and the association with matrix metalloproteinases 2

Tang Ju, Lou Fang-yong, Zhu Wei, Jiang Hai-tao, Zhang Zhen-xiang (Department of Bone and Joint Surgery, Taizhou
People's Hospital, Taizhou 225300, Jiangsu Province, China)

Abstract

BACKGROUND: Self-healing ability of the posterior cruciate ligament is poor, and the degradation and synthesis of
extracellular matrix often follow the ligament repair. The matrix metalloproteinase family plays a critical role in the
dynamic equilibrium between the matrix degradation and synthesis.

OBJECTIVE: To investigate the effect of arthroscopic reconstruction of the posterior cruciate ligament, and to study its
correlation with matrix metalloproteinase 2 level.

METHODS: Sixty patients with posterior cruciate ligament rupture were studied, including 37 cases of autologous
reconstruction and 13 cases of allogeneic reconstruction. Ligament and synovial cells from traumatic amputation patients
with no ligament injury in the corresponding period were collected. Lysholm and Tegner scores were detected before and
after operation. The results of postoperative drawer test were analyzed. The tibial displacement of the posterior cruciate
ligament after autologous reconstruction and allogeneic reconstruction was compared. The posterior cruciate ligament
cells were cultured alone or co-cultured with synovial cells, and then the level of matrix metalloproteinase 2 protein was
detected. In addition, operation time, incision length, postoperative fever time and gender differences were also detected
and compared.

RESULTS AND CONCLUSION: Tibial displacement, irrespective of genders, was higher in the allogeneic reconstruction
group than the autologous reconstruction group, while there were no significant differences in the posterior drawer
test between the two reconstruction groups as well as between males and females. Postoperative Lysholm and
Tegner scores were both improved significantly (P < 0.01). As time went by, the level of matrix metalloproteinase 2
had an increasing trend in the posterior cruciate ligament cells cultured alone or co-cultured with synovial cells, but
the level in the co-culture group was higher than that in the single culture group. For both male and female, the
autologous reconstruction group showed a longer operative time (P < 0.05 or 0.01) and a longer incision length (P <
0.01), as compared with the allogeneic reconstruction group, while the time of fever was significantly longer in the
allogeneic reconstruction group (P < 0.01). Results from the last follow-up show that the autologous reconstruction
is better than the allogeneic reconstruction to restore the stability of posterior cruciate ligament and shorten fever
time, but longer operative time and surgical incision as well as increased level of matrix metalloproteinase 2 cannot
be ignored.

Subject headings: Posterior Cruciate Ligament; Arthroscopes; Matrix Metalloproteinase 2; Tissue Engineering

Cite this article: Tang J, Lou FY, Zhu W, Jiang HT, Zhang ZX. Arthroscopic posterior cruciate ligament reconstruction
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Table 1 Baseline data of patients undergoing autologuos or
allogeneic posterior cruciate ligament reconstruction
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Figure 1 Flow chart of patient allocation

QWA e RS BE— RV 4R R, )5
il Jut G50 o R T A A AR TR g R R R B I 2 4
(chi-square=8.983, P=0.011), EHAEESFAERY
T FHA [Fl P 531) 2 )38 A DAL i ot 0 20 A (1) S 3% 22 (P >
0.05).

@VEEBAL: Bn—RBETEREW, Bk
SARE A ] S R E R B S T AR ERAP <
0.01); Zetkrp IR BIZ (P < 0.01); AKE AN
I R AL ) AR L) 22 . LR

(4) R 45 Lysholm Fil Tegner ¥ F P 43 b 1 3E 47 97 V7
Mre BT A4 A g S A A A DA S [P 3 TR 34 % DL
PRFPPE S T A3 20 1K 2 22 0, AN R ) DA & [ A e 1
A N EBE AR S ARG A A B 750, R W
FMTARE(P<0.01). 5R4.

24 #RGEE 1, B, 298, BGSEUS A XA
2, OB N R A ORI F A B AR TTMRIZE R AR S5 Pk
S5 MELET: F12, Y, 608, MM SRR X
PR, OB R R R X R A B AR TR G 5
2%F Ve WL B2

25 ARFREEEEBREERRWOEREEEOB2E
A DAWIRREEG I e, BEAE R, TE i e A8 X
N i B R IR ST S A R SL R R, L A R 2
FIEH RSP < 0.01); &I AR SR E G
2 LR L RIA G . WS

4881




BRSO RT SR F TR 2 1 2 KPR

@]%2 www.CRTER.org

El2 B2 5BERZXINTEHRABARLE

Figure 2 MRI images of a male patient, 29 years old, with posterior cruciate ligament rupture before and after operation
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Figure 3 MRI images of a male patient, 60 years old, with posterior cruciate ligament rupture before and after operation
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*2 BUREREMBERXFHERBRIZRE (xts)
Table 2 Clinical data after autologuos or allogeneic posterior
cruciate ligament reconstruction

®3 BERXVTEREREXMIABEXTIRELE
Table 3 Stability of the knee joint at the last follow-up after
posterior cruciate ligament reconstruction

TitH Hk(n=43) LE(n=17) i H W1k (n=43) L (n=1T)
BATE SRR Bk SRR BfhEE  SREEdE AfER RREg
(n=30) (n=13) (n=7) (n=10) (n=30) (n=13) (n=7) (n=10)
FAI I (min) 93.45+10.33 83.76:8.09° 94.33:10.87 82.95:9/32° JEHERIE[0(%)]
ARG RANTN) 444£1.02  7.32¢1.97° 516£125  8512.08° 0 26(43) 6(46) 5(71) 4(24)
INK:JE(cm) 381+067  2.09+0.55° 376+073  1.79+0.66° I 3(5) 3(23) 1(14) 3(18)
= — : il 1(2) 4(31) 1(14) 3(18)
it HAKERLE: *P<0.05; "P<0.01. m 0 0 0 0

F4 BE-RBEFBHRSREMHEZXHHERZRE Lysholm #n
Tegner 4> b5 (xxs)
Table 4 Lysholm and Tegner scores at the last follow-up after
autologuos or allogeneic posterior cruciate ligament
reconstruction

T H H ¥k (n=43) L E(n=1T7)
H A AR HAEE SR
(n=30) (n=13) (n=7) (n=10)
Lysholm

AR#f  57.56+11.07 57.43+9.80 56.23+12.06 56.55+8.53
ARG 82.95+9.96° 84.34+7.94° 83.23+9.37° 83.98+11.05°
Tegner

N 3.91+0.67
ARG 7.71£1.00°

3.88+0.79 3.93+0.56
7.25+0.86° 7.87+0.89°

3.91+0.94
7.28+2.67°

*u: HARATHE: °P<0.01
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R A (xts, mm) 3.71£0.22 4.7320.67° 3.81:0.43 4.76+0.85°

RIE: HSAMERILE: *P<0.05; °P<0.01.

*5 FTRMESPEFRSHIERBUEREREEAR 2 RIEZER

(xts, n=5)
Table 5 Levels of matrix metalloproteinase 2 in the posterior cruciate
ligament cells cultured alone or co-cultured with synovial cells at
different time

I i) g R IR S ]
Oh 1.0+0.2 1.040.1
12 h 1.3+0.3 1.540.1
24 h 2.0£0.2 2.3%0.2
48 h 3.1£0.4 3.5£0.4
72 h 4.540.3 5.2+0.5

RIE: WA I R, WHALKE TSR R AR 2 Rk BRI miE P < 0.01); %
AN SR TR AR < R R Il 2 ARk
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