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Single-bundle and double-bundle anterior cruciate ligament reconstruction in the medial
collateral ligament-deficient knee

Chen Lian-xu®, Wang Hong-hong?

Abstract

BACKGROUND: It is controversial that single-bundle and double-bundle anterior cruciate ligament (ACL)
reconstruction with conservative treatment of medial collateral ligament (MCL) in the treatment of combined injuries of
the ACL and MCL.

OBJECTIVE: To observe the biomechanical difference of single-bundle and double-bundle ACL reconstruction in the
MCL-deficient knee.

METHODS: Totally 16 adult pig knees were randomly divided into two groups. The ACL and MCL of the knee was
transected, single-bundle ACL reconstruction was performed in one group, and double-bundle ACL reconstruction in
another group. The anterior tibial translation (ATT), internal rotation (IR) and external rotaion (ER) of the tibia were
measured with Robot in states of intact knee, ACL and MCL transected, single-bundle and double-bundle ACL
reconstruction at different knee flexion.

RESULTS AND CONCLUSION: Compared with the intact knee, ATT, IR and ER were significantly increased in the
ACL and MCL transected knee. After the ACL reconstruction in the MCL-deficient knee, ATT, IR and ER were
significantly restored, and double-bundle ACL reconstruction was superior to single-bundle ACL reconstruction in
restoring ER of the tibia. These findings indicate that double-bundle ACL reconstruction is superior to single-bundle
ACL reconstruction at restoration of tibial ER stability in the MCL-deficient knee with redard to treatment of combined
injuries of the ACL and MCL.
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Table 1 Effect of single (SB) and double-bundle (DB) anterior
cruciate ligament (ACL) reconstruction on anterior tibial

translation (ATT) (X+s, mm)
ATT ATT ATT
Group n 5 . 5 . . .
(30° knee flexion) (60° knee flexion) (90° knee flexion)
Intact knee 16 4.78+1.42 5.53+0.80 4.5+1.13
ACL+MCL-T 16 13.59+1.00% 17.53+1.39% 14.75+1.16%
ACL-SB-R 8 5.00+£0.94 6.03+0.81 5.15+0.87
ACL-DB-R 8 4.94+1.31 5.72+0.80 4.56+0.61

%P < 0.05, vs. intact knee, ACL-SB-R and ACL-DB-R groups; MCL:
medial collateral ligament
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Table 2 Effect of single (SB) and double-bundle (DB) anterior
cruciate ligament (ACL) on tibial internal rotation (IR)

(xxs, °)

Group n IR (30° knee flexion) IR (60° knee flexion)
Intact knee 16 -37.19+9.51 -35.44+12.02
ACL+MCL-T 16 -47.19+9.51° -47.94+8.69°
ACL-SB-R 8 -41.47+9.89 -39.31+12.74
ACL-DB-R 8 —-38.72+9.50 -36.44+11.34

%P < 0.05, vs. intact knee, ACL-SB-R and ACL-DB-R groups; MCL:
medial collateral ligament
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Table 3 Effect of single (SB) and double-bundle (DB) anterior
cruciate ligament (ACL) on tibial external rotation (ER)
(xs, °)

Group n ER (30° knee flexion) ER (60° knee flexion)
Intact knee 16 15.50+2.83 20.28+4.36
ACL+MCL-T 16 24.87+2.70° 29.28+3.77%
ACL-SB-R 8 20.03+2.44 24.59+2.78
ACL-DB-R 8 16.91+3.30° 20.33+3.75°

P < 0.05, vs. intact knee, ACL-SB-R and ACL-DB-R groups; bp < 0.05,
vs. ACL-SB-R group; MCL: medial collateral ligament
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