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Intrafix fixation and remnants preservation in single-tunnel double-bundle reconstruction of anterior cruciate liga-
ment with anatomical placement of hamstring tendons HUANG Chang-ming, DONG Hui-xiang, FAN Hua-qiang ,and FU
Yang-pan. Department of Orthopaedics ,the 174th Hospital of Chinese PLA ,Chenggong Hospital Affiliated to Xiamen Univer-
sity , Xiamen 361003, Fujian , China

ABSTRACT Objective: To study the feasibility and short-term effects of Intrafix fixation and remnants preservation in single
-tunnel double-bundle reconstruction of anterior cruciate ligament (ACL) with anatomical placement of hamstring tendons.
Methods : From August 2011 to November 2011,25 patients with ACL injuries were treated with arthroscopic reconstruction of
ACL using hamstring tendon. There were 19 males and 6 females, with a mean age of (26.26 + 9.53) years (ranged, 16 to 50
years). Fifteen patients had injuries in left knees,and 10 patients had injuries in right knees. The duration of the disease
ranged from 1 to 60 d,with a mean of 9.6 d. All patients with acute injuries had swelling and pain on the knee,and anterior
drawer test showed positive results in 14 cases,Lachman test showed positive results in 17 cases. Among patients with old in-
Jjuries, 5 patients had knee joint pain,5 patients had unstability of knee joint,5 patients had positive results of anterior drawer
test,and 5 patients had positive results of Lachman test. The diagnosis of ACL injury was determined by the anterior drawer test
and Lachman test. There were 20 patients with acute injuries and 5 patients with old injuries. MRI was performed in all patients
to confirm the diagnosis of ACL injuries and provide additional information on meniscal and other ligament injuries. Preserva-
tion of the remnants was through patellar tendon portal using meniscus suture guide. The femoral tunnel was placed at lateral
femoral condyle at 2:00 or 10:00 position through the anteromedial (AM) portal with the knee flexed to 120 degree using an
offset guide (DePuy Mitek ). The tibia tunnel was placed at the center of the ACL remnant through the AM portal using a tibia
guide set 45 degree. The AM and PL bundles were rotated by rotating the positioning tool to achieve the desired positions of the
bundles and were fixed by femoral Intrafix and tibia Bio—Intrafix fixation. The anterior drawer test, Lachman test and Lysholm
scores were observed to determinate the function of the knee and the activity of the patients. Results: All the patients were fol-
lowed up, and the duration ranged from 12 to 18 months. The Lysholm scores improved from preoperative 34.08+7.60(25 to 49
scores) to 94.52+2.86 (89 to 98 scores) at the follow-up time (1=21.29,P<0.01). No postoperative complications such as syn-
ovitis, ligament rupture and movement restriction occurred. Conclusion: Intrafix fixation and remnants preservation in single-
tunnel double-bundle reconstruction of ACL with anatomical placement of hamstring tendons is simple, effective , useful , re-

producible, and gives a satisfactory short-term results.
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Fig.2 Preservation of the remnants was through
patellar tendon portal using meniscus suture
guide Fig.3 DePuy Mitek AM Femoral Aimer
was placed through the AM portal with the tip
placed posterior to the marked position for the

femoral tunnel (right knee)
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Tab.1 Comparison of Lysholm scores of 25 patients with anterior cruciate ligament injuries before and after operation

(x+s,score)
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ARJa 25 4.840.55  5.00+0.00 14.80+1.00 24.20£1.87 24.80+1.70  7.60+1.86  9.20+1.38  4.44x0.51 94.52+2.86*

1 SR, *1=21.29, P<0.01
Note: Comparison with preoperative score, *t=21.29, P<0.01
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Fig.4 Male,25-year-old, complete rupture of ACL of left knee 4a. Tibial tunnel was prepared using tibial guide 4b. DePuy Mitek AM Femoral Aimer
was placed through the AM portal with the tip placed posterior to the marked position for the femoral tunnel 4c. AM and PL were input into the desired
positions before pulling them into the femoral tunnel 4d. The keel was placed between AM and PL.  4e. The Intrafix Sheath was placed between graft and

tunnel  4f. AM and PL bundle position after screw fixation

KT AR 8K 140 (134.5 min) Fb , FLAE I PRACR 1
FEME LS,

4.2 {RERMRILE ACL EHEH M T EEBAM
VIR AL, Rl R A ik 1, ASE e
RIFEA ACL DiRg, Houw TRAEY 52 X A8 4E
Ve A, AV RIESES ACL W25 5%
g, A MBS SIS, PIEBAN M i A AR B
J1 AR R A RS AL DR B ACL B A A T F1 4]
B v e BEIE 1, B 1R ss /D A NS B B REIE ,
AR THAEYERES; BE TR LS SRER
[i) % TS 5 M BE fy oy , T DAAR BE 5843 ACL R
itg,

Gohil &Y T IR5% 5 AN R5E ACL 5 R
FEA) IS AR R BT S0, K 49 ) ACL Fit 13 2
T R A SRR, 24 1535 T4 AR v oE 4T
At ok o 5 B 1R) 8T, 25 B PR AR 4L R o A PR v B
ACL B 1k SARFRTE . RJGA MRS 550559 HLig
WIS | 45 L A ok o A )
TRAY A P, Park S5 LA T 55 il
RERFRTFARG 45 BIRCREETF R, B2 UL,
25 SR AR SR 56 A 5 41 H RO 4 B M R AR A |

AAE Lachman 050 BRI W 147 X 2k B KT-
1000 4577 T A& B TC 25, UEAH HLa AR AR F- AR T LA
BRIZGEAORERTFA

PR T AR ARG i IR AE R BRI 5 e o 0 % A
R Ahn S5 41 6] ACL 540 H 38 FH I 48 TR £ o
HH, ARJEH MRIXTBAEY /NS IR AE 17 L
8,4 6.3 4N H G , 45 5 R RS L
AR, PR AR AE JE 22 5 Cha S5 O0%F
20 iR E A 41 BILRERE AR, YT RIRCE
TrEEMER , 25 R NI IR AE & AR T I TC 2 57, AR
20 25 BIAR G ERIBEDT 14.9 N H , KBRS i
ZBR I R ZE 3 B % T AR ARG I AR A R a]
wELN AL,
4.3 PARKIESURZE SRR E A RS OBUR W%
TEEH ACL, ZME AR B SR A B | b TE
[BANZE X, 4 JR o2 B AT AR R i B, AN T
FRFARN EH A 2011 AETF4R |, SR B RS TE SR A
A LB X Intrafix [ HE ACL, B R aH7,
JBEE Sty Intrafix HA FEA A9 124000, 5a IR T 5
RS ERR S TR AR E 55 e FE X 3
fii I, RAA 2 A T AR , AN R RCR E 4R



FE A5G 2013 455 A25 26 4555 5 ] China J Orthop Trauma, May.2013, Vol.26, No.5

- 387 -

Y s 08, IRl kO B S AR 22 R, AR IR 29
BIHI, A 25 ), BRI R DL T I IR R |
PR DY G B 2 BRAFIFAAE

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

S 3k
Hong L,Li X,Zhang H,et al. Anterior cruciate ligament recon-
struction with remnant preservation;a prospective , randomized con-
trolled study[J]. Am J Sports Med,2012,40(12) ;2747-2755.
Park SY,Oh H,Park SW et al. Clinical outcomes of remnant—pre-
serving augmentation versus double - bundle reconstruction in the
anterior cruciate ligament reconstruction[ J |. Arthroscopy,2012,28
(12):1833-1841.
Siegel L, Vandenakker-Albanese C,Siegel D. Anterior cruciate lig-
ament injuries:anatomy, physiology ,biomechanics,and manage-
ment[ J]. Clin J Sport Med,2012,22(4) ; 349-355.
Papalia R, Franceschi F, Vasta S, et al. Sparing the anterior cruciate
ligament remnant:is it worth the hassle[J]. Br Med Bull,2012,
104.91-111.
Xie GM, Huang Fu XQ,Zhao JZ. The effect of remnant preservation
on patterns of gene expression in a rabbit model of anterior cruciate
ligament reconstruction[ J ]. J Surg Res,2012,176(2) :510-516.
Cha J,Choi SH,Kwon JW et al. Analysis of cyclops lesions after
different anterior cruciate ligament reconstructions; a comparison of
the single-bundle and remnant bundle preservation techniques[J].
Skeletal Radiol ,2012,41(8):997-1002.
Jung YB,Jung HJ,Siti HT, et al. Comparison of anterior cruciate
ligament reconstruction with preservation only versus remnant ten-
sioning technique|J ]. Arthroscopy,2011,27(9):1252-1258.
Ahn JH,Lee SH, Choi SH, et al. Magnetic resonance imaging eval-
uation of anterior cruciate ligament reconstruction using quadrupled
hamstring tendon autografts: comparison of remnant bundle preser-
vation and standard technique[J]. Am J Sports Med,2010,38(9):
1768-11717.
Gohil S, Annear PO, Breidahl W. Anterior cruciate ligament recon-
struction using autologous double hamstrings: a comparison of

standard versus minimal debridement techniques using MRI to as-

sess revascularisation. A randomised prospective study with a one-

year follow-up[J]. J Bone Joint Surg Br,2007,89(9):1165-1171.
B TR, SRR, 4. DURURRTE 6 BCE 28 UK A-#9) 8
HERTE A (], RS RIA4RE,2011,14(2) 1 191-194.
Huang CM, Dong HX, Fan HQ, et al. Anatomic double bundle an-
terior cruciate ligament reconstruction with six-stranded hamstring

tendons [J]. Lin Chuang Gu Ke Za Zhi,2011,14(2):191-194.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Chinese.
WKW, FOMETE  JE AR, 55 BRI DU AH 48 UL X Intrafix
1] 7 T A T A8 OB I ST AL LT ). IR B2 K 2012, 15
(4):384-387.
Huang CM,Dong HX,Fan HQ,et al. Application of double In-
trafix fixation in single-tunnel double-bundle anterior cruciate lig-
ament reconstruction with anatomical placement of hamstring ten-
dons[J]. Lin Chuang Gu Ke Za Zhi,2012,15(4) :384-387. Chi-
nese.
Lysholm J,Gillquist J. Evaluation of knee ligament surgery re-
sults with special emphasis on use of a scoring scale[J]. Am
J Sports Med, 1982,10(2):150-154.
BCH] AR, AN S R BB AR B BRI
BT ARFGAE AR USSR A [ 5 15 5 A A 38 SUBIA o
0] AR R, 2009, 12(3) :241-244.
Huang CM,Fan HQ,Zhang SZ,et al. The clinical application of
reconstruction of anterior cruciate ligament with quadruple ham-
string tendons knot implant fixation and preservation of the rem-
nants using special stair-like drill system[J]. Lin Chuang Gu Ke
Za Zhi,2009,12(3):241-244. Chinese.
PIGRIGE 5%, BB, S8, L PRNE 48 JUUIE 3 T3 i S Sy
MRS )], HEE105,2011,24(12):1013-1015.
Sun BF,Dong Y,Chen JW et al. Clinical observation of anterior
cruciate ligament reconstruction with tibial - remnant preserving
technique using hamstring autograft[ J ]. Zhongguo Gu Shang/ Chi-
naJ Orthop Trauma,2011,24(12): 1013-1015. Chinese with ab-
stract in English.
XNEAR, A5, ARG , 2. P BR 28 SURIA AT A SR sl = S
RS I ACL I [J]. P EEIE SN2, 2008, 16
(2):89-91.
Liu YJ,Li ZC,Li HP,et al. Value of reconstruct anterior cruciate
ligament for remaining anteromedial or posterolateral bundle and
ruptured fiber[J]. Zhongguo Jiao Xing Wai Ke Za Zhi,2008,16
(2):89-91. Chinese.
Flanigan DC,Kanneganti P,Quinn DP, et al. Comparison of ACL
fixation devices using cadaveric grafts[]J]. J Knee Surg,2011,24
(3):175-180.
Gadikota HR, Wu JL,Seon JK, et al. Single-tunnel double-bundle
anterior cruciate ligament reconstruction with anatomical place-
ment of hamstring tendon graft:can it restore normal knee joint
kinematics[J]. Am J Sports Med,2010,38(4) :713-720.

(HSck F 91:2013-02-19 A SCHifi SR 1E)

bOBERAR, WS ARTEDTE IR B30 L E BRI, A RS A — D B S 5 — VR IR AR R ) i

CREBG) - |





