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Biomechanics of rectus femoris tendon versus anterior cruciate ligament
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Abstract

BACKGROUND: Rectus femoris tendon is on important substitute of anterior cruciate ligament reconstruction.

OBJECTIVE: To compare the biomechanics of rectus femoris tendon and anterior cruciate ligament.

METHODS: The rectus femoris tendon and anterior cruciate ligament specimen were obtained within postmortem 9.0-10.0 hours
by anatomy, and the specimens were wrapped by saline moistened paper towels immediately, then sealed and placed in a -20 'C
refrigerator for storage. The specimens were removed from the refrigerator before experiment and each specimen was cut into
two samples, 10 rectus femoris tendon specimens and 10 anterior cruciate ligament specimens in each group.

RESULTS AND CONCLUSION: The unit moludus of rectus femoris tendon was 63% of anterior cruciate ligament, the unit
maximum load of rectus femoris tendon was 63% of anterior cruciate ligament. Rectus femoris tendon was suitable for anterior
cruciate ligament substitute.
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Figure 1 U.S. Instron 5569 material testing machine
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Table 1 The unit moludus, unit maximum load, maximum strain
and maximum stress of rectus femoris tendon (n=10)

Index Minimum  Maximum X*S

Unit moludus (MPa)

Unit maximum load (N) 0.060 430 0.623 100 0.220 105+0.180 741

Maximum tensile strain  0.000 130  0.002 600 0.000 958+0.001 059
(mm/mm)

Maximum tensile stress 0.001 260 0.023 960 0.006 623+0.006 868
(MPa)

0.012183 0.275463 0.061 447+0.080 190

22 WMERIIMEMNELEE WE2,

F 2 IR AR R BB RN B K
VRGPS
Table 2 The unit moludus, unit maximum load, maximum strain
and maximum stress of anterior cruciate ligament
(n=10)

Index Minimum  Maximum X+S

Unit moludus(MPa) 0.001 918

Unit maximum load (N)  0.060 820

Maximum tensile strain  0.000 380
(mm/mm)

Maximum tensile stress 0.000 930
(MPa)

0.417 109 0.054 039+0.127 860
0.896 400 0.384 123+0.290 320
0.061 880 0.011 366+0.018 601

0.131980 0.017 180+0.040 398
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Figure 2 Air pressure holding device in the experiment
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