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Clinical Results of Anatomical Single Bundle Anterior Cruciate Ligament
Reconstruction Using Autogenous Quadriceps Tendon

Jin Park, M.D., Young Sin Kim, M.D., Ju Hong Lee, M.D., Seong Il Wang, M.D., Chan Ill Park, M.D.

Research Institute of Clinical Medicine of Chonbuk National University Hospital,
Department of Orthopedic Surgery, Chonbuk National University Medical School, Jeonju, Korea

Purpose: The purpose of this study was to evaluate the clinical outcomes and stability of anatomical single bundle anterior cruci-
ate ligament reconstruction (SBACLR) with quadriceps tendon comparable to double bundle anterior cruciate ligament reconstruc-
tion (DBACLR).

Materials and Methods: We retrospectively reviewed 28 consecutive patients (16 male, 12 female) who underwent SBACLR
using quadriceps tendon from March 2009 (Group 1) and compared its clinica results to whom DBACLR with semitendinosus ten-
don for 53 patients (51 male, 2 female) from August. 2006 (Group 2). Mean age were 34.9 (range, 16-52) in Group 1 and 21.6
(range, 17-55) in Group 2. Mean follow up periods were 13.9 months (range, 12-20) in Group 1 and 36.2 months (range, 20-52) in
Group 2. Lysholm score, International Knee Documentation Committee (IKDC) evaluation form and Tegner score were performed
for evaluating the clinical outcome. Lachman test, pivot shift test and KT-1000 arthrometer (MEDmetric Corp., San Diego, CA,
USA) were performed for stability.

Results: There was no statistical significant difference between the two groups in terms of Lysholm score (Group 1: 85.9+ 2.6,
Group 2: 90.911.0, P=0.226), IKDC score (P=0.345) and Tegner score (Group 1: 6.9 1.4, Group 2: 7.1+ 1.3, P=0.523). Nor was
there statistical significance between the two groups in terms of KT-1000 arthrometer (Group 1: 1.5+ 1.1 mm, Group 2: 1.5+1.6
mm , P=0.457), Lachman test (P=0.547) and pivot shift test (P=0.073).

Conclusion: Anatomical SBACLR with quadriceps tendon shows similar clinical outcomes and stability comparable to anatomical
DBACLR with hamstring tendon.

KEY WORDS: Anterior cruciate ligament, Single bundle, Double bundle, Anatomical reconstruction
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Table 1. Demographic Data of Patients

SB DB
Case (M/F) 28 (16/12) 53 (51/2)
Age (range) 34.9(16-52) 21.6(17-55)
Acute (<3 ms) / Chronic 25/3 42/11
Elapsed timeto surgery (ms) 0.8 (0.5-6) 49 (0.5-72)
Follow up (range) 13.9(12-20)  36.2 (20-52)

SB: single bundle, DB: double bundle,
M/F: male/fmale, ms:months.

Table 2. Concomitant Injury and Related Surgery

SB DB
Partial menisectomy MM:2, LM:3 MM:4, LM:5
Meniscal repair MM:7,LM:8 MM:11, LM:17
Chondra damage MFCGI:2,Gll:11 MFCGI:4, Gll:3
LFCGI:2,Gll:1 LFCGI:3, GllI:2
PFJGII:1 PFJGII:2

SB: single bundle, DB: double bundle, MM: medial meniscus,
LM: latera meniscus, MFC: medial femoral condyle,

Gl: gradel, GlI: grade I, LFC: latera femoral condyle,

PFJ: patellofemoral joint.
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Fig. 1. Quadriceps tendon harvest (bone stock: 9~10 mm in
diameter, 20 mm in length, tendinous portion: 9~10 mm
in diameter, 6~8 cm in length).

Fig. 2. Six mm transportal femoral tunnel offset guide®
(Arthrex, Naples, FL, USA; 5- and 7-mm guide also are
available).
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Fig. 3. (A) Arthroscopic finding of femora tunnel through anteromedial portal in anatomic single bundle reconstruction of anterior
cruciate ligament. (B-C) More horizontally placed femoral interference screw in postoperative x-ray. (D) Femoral tunnel posi-

tion in 3 dimensional computed tomography.

Fig. 4. Procure semitendinosus with full length (26~30 mm) and then cut into 2 tendons and folded each tendon (minimum 5.5 cm in
posterolateral bundle). Whipstitch on each ends with #2 Fiberwire and pretensioning (40 N) the construct in the workstation.

28—



A7t CHEIAMFZIE 0|28t off Tt T chd MUMRIQIC) iziE | o= At - 4 T 9

4 F R A Peke S5 WAEES s eshgch
S5 W87} A3 F B 65 ol Folt 22v) BeA
2 94 AT 25 RYL 85 249 B2 S AAS
WA A3 2T ST 6719 ol Fole
29 5% gl uje} e ~E2 B S84,

3. 917

o

& 3 A A= 3,6, 12709, L o)FE 149 2+
Sl A Frstiet. 9434 AF= Lysholm A4, A3
International Knee Documentation Committee (IKDC)
W7 E, Tegner A4E 143ty H7lshdx AL
Lachman AAl, % °]% ZA} 3 KT-1000 I3 4
(MEDmetric Corp., San Diego, CA, USA)E 3l A4}
2 3 Y AE vl

AT 272 £A] EA4& SPSS (Windows version 12.0;
SPSS Inc., Chicago, IL, USA) 4] Z2 735 0] £-3}%)
on FAAA FJ495 2A87] H3 Lysholm A4,
Tegner A<, KT-1000 34 ZHA} A3)+= unpaired t—
testE ©]€3}9 1, Lachman AA}, & o] ZAA A= grade I

Table 3. Clinical Outcome

r

°]AbS k3 2 IKDC H7h= BolAbS: %% 2 319 Fisher’
s exact tests 3 AR o0H, F4-FL 0.05 oJ3t=

shsict.

2 1

]

QA A= Lysholm Holl QolA 172 & A
45.7+10.8, HF 014 85.9+2.6°0 8 TAE YL, 272
% A 495126, A4 90.9=1.0% RFou = 77k
Fo3 zlol= §1%itH(P=0.226). A2 IKDC H7 olA=
172 4 A B 59, C 219, D 2¢] 9|4 HZF FA1= A 229,
B 59, C 162 3A=9on 23 % A B 7¢, C 379, D
99|, 2|F FAJoA A 36¢0, B 17912 FA=| Qo 9A]
93l zlol= U THP=0.345). Tegner AFNA 1+ &
A 1.870.5, HE FAA 69+1.48 TAFYL, 272 =
A 17104, A4 7.1+1.327 A=Y oY 723 A}
o] & Ho|x] ok3kth(P=0.523, Table 3).

QA 7l A KT-1000 A ZAALel] $lo] 753} e]
zlol= 172904 & A HF 6.621.8 mm, A4 1.5E1.1
mm, 272 & A 6.211.9 mm, IE FA94 1.5E1.6

SB DB
Pre-op FU Pre-op FU
Lysholm 457+10.8 85.9+ 2.6 495+12.6 90.9+1.0 *P=0.226
Tegner 1.8+05 6.9+ 1.4 17404 71+13 *P=0523
A (0) A (22) A (0) A (36)
B (5) B (5) B (7) B (17) 'P=0.345
IKDC C(21) cQ C(37) C(0)
D D(9 D (0)

*: Unpaired t test, ': Fisher’s exact test.

SB: single bundle, DB: double bundle, Pre-op: pre-operative, FU: follow-up, IKDC: International Knee Documentation Committee.

Table 4. Stability
SB DB
Pre-op FU Pre-op FU
KT-1000 6.61.8 15+11 62719 15+16 *P=0.457
Lachman test N (0) N (17) N (0) N (26)
1 (3) | (11) I (4) | (24) 'P=0.547
11 (16) 11 (24) I (3)
11 (9) 11 (25)
Pivot shift test N (0) N (26) N (0) N (40)
1 (12) 1(2) 1 (17) 1 (13) "P=0.073
I (11) 11 (25)
1 (5) I (11)

*: Unpaired t test, ': Fisher’'s exact test.

SB: single bundle, DB: double bundle, Pre-op: pre-operative, FU: follow-up.
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