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(FHA¥HMEEREHN, K 410011)

(HE] HR: X THAVTETEA S KBS U R R W% 8 £ 28 X XL 4 (anterior cruciate liga-
ment , ACL) #) 5 sk B3k, HiEACLHRG B E21 4, B 134, L H- 84, FHFH25.4(17~50)
Y AHERARTEREAYL . FEXATHR TSN TACLERFREFREALZIHFTEE, T4 ACL &
B A R B JE S R BE B AN VA F AR 4R A ( Endo-buttons ) & B E L, BB M A A R B BRAER £, &
R RBHF15.8(13~23)A, RWHA EH A /ERX1%3¥ A Mk, Lachman KX % 19 #l A, K5 &
W 90° B #7 Fb B 3K 38 20 4 1, 1 4] fA bk ; Lachman X 3 19 ) MM, 1 4 35 b, 1 4] Fa . Lysholm +F %
ARAT36 ~58 4, KET1 ~95 5 , KEERRE RIS 2%, &5i0: WEH % X A K8 LI £ & ACL 48 &
WA AR IMAXTHEIRTH, FRHHZ.
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Arthroscopic double-dundle double-tunnel anterior cruciate ligament
reconstruction using multi-strand hamstring autograft

ZHANG Chunlei, CHEN You, HUANG Guoliang, ZHU Yingchun, ZHANG Wei, LI Juyuan

( Department of Orthopedics , Second Xiangya Hospital , Central South University , Changsha 410011, China )

Abstract; Objective To explore surgical reconstruction and clinical effect of arthroscopic
double -bundle double-tunnel reconstruction of anterior cruciate ligament ( ACL ) with multi-strand
hamstring tendons autograft. Methods Twenty-one patients ( 13 males and 8 females) with ACL de-
ficiency were diagnosed with arthroscopy , with an average age of 25.4 (17 ~50) years. The 2 sep-
arate tibial tunnels and 2 femoral tunnels were drilled on the footprint of the ACL to reconstruct the
anteromedial and posterolateral bundles with arthroscopy. Tendons were fixed with Endo-button/ poly-
ester tape constructs at the femoral side and with biodegradable interference screw at the tibial side.
Results  All patients were followed up for 15.8 (13 ~23) months. The anterior drawer test was
positive in all patients and Lachman test was positive in all but 2 preoperatively. The postoperative re-
sults of anterior drawer test were negative in all but 1 at 90°of knee flextion. Lachman test was posi-
tive in 1, suspiciously positive in 1 and negative in other patients. The Lysholm knee score increased
from 36 ~ 58 preoperatively to 71 ~ 95 postoperatively and the fineness rate was 95. 2% . Conclu-
sion  Arthroscopic double-bundle double-tunnel reconstruction ACL with multi-strand hamstring ten-

dons autograft is effective and reliable to restore the better dynamic stability of the knee.
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B 38 X #)) 47 ( anterior cruciate ligament, ACL)
R W O A AR E S5 A, — HL IR BRI K
AR Hb, I AT Ak 2 T AR R T Bl R
AR ERILHZEXTHE T ACL HEC ZEMH
ACL By 285 19 8697 O ¥ o SCHR I8 B o) 5 g
0 JUA5 4 v 0 oh 520 (L TR I B R AT
P N W N B S B = R L
XERWY ACL @ R MBI ke A vt — %
P AR ACL i 5 45 4 B LR XL bR 18
AR N 3B T A o R R N R B A R
H 2006 424 H £ 2008 422 H FRWHE FKA
N T 22 B> T AL e R T UL M X SR X R G R g
ACL2 1 5], A5 w6 = 1 30 3917 80, Bl 5 an F

1 X&5%75%

1.1 %

ARHF M 13 0, Lot 8 B, F 14 25. 4
(17 ~50) % ., ZHEFAREME 21 d ~2 4, F 1
6 MH . BEBR:iz8h i 3 f, 4 N3 6, % E
10 i, e R 3 ), A w) BB 2 )5 B 4 I AL« a2
S 17 B, B K B AN 4 B, 4l ACL 45
9 B, &It Wl H AR B 7 B, A 5F S
AW 5 B, & JF 2 A 807 81 15 2 oK 6 46 78
AR, RATEMEZ 1.ST LRI A
1.2 FRF&%

1.2.1 4 tameiti

JBE O Bk A LIS Wl iz Wy, &k LG OF0E , &
1AL PR, 12 5 52 A A s AL, S BilAT R
Mg G A, ¥ il A R AR e 2. 7 Bil4T
2B H AR 43 VI B B4 DD R
1.2.2 pBpLp

JEB TN 2 em AERATIIE, K2 4 ~
5 em , T M & DT U JZ B P 5 4 4 2 4R B 2R
i LI B T L IRE S B R Il 3 v DA 9
T MR A 90 5 30 i, ) BB )RR K Y UL R (R
1), DLW o LA 5l R BB 4 & o LI K
JER T E5E T 28 om R 4 B, & Wk 3 I
52 B, Bl LR T SE T 24 em N SR A 4

JB, 5 D00 ] A C BT 2) o A A A A B 22 B UL R
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1.2.3 XFHTHE&RHE

i % 3 ) A IR A O R E A R S R T R
2 5 Hh I T BT A S IE AL, s LR VB e
45° R B AN L 2 em 4b o JE AN GE 7 8N
Jg 32 X )] 47 ( posterior cruciate ligament , PCL ) Hij J7
5~7 mm, SME ARG AL S 0 ER 18] RE P90 Y
MIBE AL o 2 A FF R e 55 °, 5 A 9 O Rl Ah
HEEE L oem 24y MRAGHIER 2 M EIEME,E
ARG T EAR 2 mm 5 (B 4) AL
EH R R IR R A Y R B AR R A %
O BB AL, RS e B TE . R bR B ) A TS
s N R AL T B AR YT, e R
30,45 1 10 5230 M7 o HoH 0 mBE R BR ) 5
JE% 5.5 ~7.0 mm; J5 4o 7E i B 90 ° fL i, {7
T RIS FT R AT, A2 7 ~ 8 mm, A7 B AT
AR i o0 s HEAT L B R AT & iR B R
SR = SRR e I N R = 2 S U=
WASEHT BE A TR N 57—/ a, DL S 4T B
L, JE B 110° 0 & o R BRI i 55 iF 24 55 2L
B A A FE EAR NS DML S)  HA R
T — MR, 7 — M RER 4.5 ~6.0 mm
JERER P
1.2.4 BHYHINKEZ

He T A 00 R Y 2 B L R T RE
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A= ¥y 1Y B i R ET [ s ET O 0 R, AR S TE i T
30° i [w] B 47 5% A 51 £ [ R T A 00 R, Bk 1 ke
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EXRE 2 RILANBE o B2 #ESiRALE, B3 ALREEK,

Fig.1 Hamstring autograft harvest. Fig. 2 Multi-strand hamstring auto- Fig.3 Graft pretensioning.

graft preparation.

E4 HERER2 MBELEFHTING . 5 HIERBEE, E6 FETFETHNRMAREIRE,
Fig. 4 Two separate tibial tunnels are Fig.5 Femoral tunnels are established. Fig. 6  Arthroscopic graft with Endo-

established with guidewires. button passage.

7 ACLEZEARBMAL(A)EM(B)X &, REWRESWR, ETWHEYRERIET,
Fig.7 Lateral (A) and anteroposterior ( B) radiography after double-bundle ACL reconstruction. Mini-plates on the femo-

ral side and bioabsorbable interference screws on the tibia side.
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B8 AREENMZEIMEE,

Fig. 8 Kbnee protection by a functional knee braces.

1.3 Rga=

ARG BB APAER3 do 1 dERITF G
Jevd Sk LB MR, FE M ERGE . 1 A G %5 E
PR B ATE I U F 30° LN R AR TG 3 o 4 WS JT A6
P 2 R R ), BEOR 12 SN IR B IE R . 6 Ji
JEH X R AT E, 8 ~ 12 5 i bR 3 A, I
FAKRE %) 6 4 H I i6iE 2Yis 3 l
ZLVAERE S MR E B9, 68 A A o Rk
P BB IR 2y e Sk WL 2 4R 2

2 % R

A 21 BB E B 15.8(13 ~23) 1,4
IS AR IR G TR Bl BE XY Ok GE R Y L, JC R AT
KBS o AR T BT A S A g B D B,
Lachman i35 19 6 PP . AR J5 JE B 90 © 5 i Jat i
B 20 B, 1 BH s JE R 60 ° e B 30° i
Al S 19 B B, 1 R B BH ML 1 ) BH P
Lachman {55 19 1] B ¥, 1 1 55 FH ¢, 1 61 FH % .
Lysholm 2 5 R0, REj 48.5 £9.5(36 ~
58) , K5 88.5+8.6(71 ~95)4r(t=3.6,
P<0.01), %% Cameron %' o B Lysholm ¥ 4}
15 b e, B IT 800 4 G, R 90 41 L E
R}y 80 ~89 4y, 0wy 70 ~79 7, 2 KT
70455, 21 Bl FE I 15 B, RS B, 21 6,18
BL%E % 95.2% .,

ACL A58 G T Y T 2450, B 2 A
HIVF 22 AN [R]E 1) 04 £F 48 A 1. D) RE A O 1) &7
2 TRCAE v A B PR HR T L Y 23 SR, A R g

IR S S SN U R | N < R o A N 5|
3 AE R JE i K e B 3 B b k1 O AR B g
K HERE B THRXTEY I FHHR
ACL W 5 2+ 454, TR M DL IE i 2] #3504 3 8
i ACLY , A E g ACL KRB 5 61 &%
MimETHRENISRE. £V ¥Rk
I 2 3 i ) L Y PR R O BB R R OGN
IR EE B S X AT R B P L g 5 T
SECR R A T XU X% iE A ACL 4%
S e N (2 S el R I R S - i}
i B A B S AN Rk LR R R e A e, I
AR XU R T R ACL g Sk A L A 4 %
1] R FH > Ji JUL R o e ACLL mip P 0 o, e v UL fi 2
## ACL J5 A o, R J5 5 W0 B o7 % s it 90°,
60°,30° B ¥ RIFmfa e i, 0 R #1K95.2% .

XU HRORL % 8 F A i A8 ) Al TR v g A B R
SIS N = ST [ ST I A S DN 4R 53 N
HE S, T 46 4 F R B ] . BF5E 2 &k BT A R
TE W ¢ 39 R 1) R E b k4 £ B RS T W B
SIENE = 9= S NI ) N VAR £ {5 a2 el [ A I 1 S 4 9
b, B DAAE & AR AR IS B B B SE AT R N R
O S5 A KRR GE A M R LS A R =S
() AN i, D) ok oy B PR IR 2 A e AT I & S A
] o % T , D) AT RE i RET P R OK S RE AT, 5
WA G %A 0 TR SR . Yasudak 2T A
R BB JE AR A0 546 T s B 90° B, ACL it
Pl RS = ) = S L N U T RS R
{HFE B T i 1 SR TR T SR A R AL HIT Y
MR bk SRR TE AT S 7 ~ 8 mm, & RE & b
55 ~6 mm 4bE 7 B G AR . RO RS GE A
FF R TE ) U A IR ME AR BB R 2 2 K
Xt AE T KR BESE . Luites 2% gk i i %t 35 B
J AT O 9 1 B 8 % w8 I R AN RS A I o
B BEAT T AN B = A0 3 S R X I R B
BFBE A AR RS i E AR A B .

T X% G A ACL BAR N TS 2k
R ACL WA P fif ) A B EESKR T B N Ak
2 2 VAR T AR B RO A AR R
B2k, FORMER &, Aok, TR 2 8 AR Gk
o T H 2 B 5 A R e B B R R A
T 0 A 2 5 5 B L) o200 e B A e L
WWEEE ACL EE# FAREH THEFT . HEi5,
XPFORW I RE A B B R . R B 20 2R A
EEREFMN ERETFAREMEARAFHEE.
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