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A Biomechanical and Comparative Study on Channel-assisted Minimally

Invasive Repair System and Two Common Kinds of Suture Configuration *
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ABSTRACT Objective: To provide reliable evidence for clinical application, this study compared the biomechanical strength of a
noval Achilles tendon minimally invasive suture with two types of common used Achilles tendon suture. Methods: 27 Achilles tendon
samples were randomly divided into 3 groups (9 in each group): CAMIR group, Ma-Griffith group and Krackow group. All Achilles
tendon samples were preloaded with 50 N, 2 min. And then circulated 1000 times at 20N-100N, 1Hz. If the suture configuration did not
fail, the specimen was stretched to failure at a speed of 20 mm/s. The elongation of the whole stitch structure and maximum loading were
recorded automatically by the sensor on the tester. And the tensile hardness of the stitch structure was calculated. Results: The elongation
at the end of 1000 cycles (P = 0.581), elongation at suture failure (P = 0.799), maximal load at suture failure (P = 0.278) and strain
hardening during tensile alone (P = 0.935) of CAMIR had no significant difference with Ma-Griffith and Krackow suture configuration.
Conclusion: The suture strength of CAMIR is reliable, it can be used for early rehabilitation after operation, and effectively avoid the
injury of sural nerve.
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Fig.1 The Stitching Schematic
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Fig.2 Mechanical Testing Construct

The whole suture constructs, from beneath the bar to above the clamp,

were kept a standard length of 4cm for testing.
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Table 1 The consistency of Achilles tendon

Groups Thickness(mm)a Width(mm)a
CAMIR 14.01+ 1.42 4.30% 0.67
Ma-Griffith 13.53+ 1.47 427+ 0.59
Krackow 13.58+ 1.35 4.34% 0.66
P value 0.742 0.969

iE:a EEHIEF A Meant SD (x+s) 7R, Note: a Numbers reported
are mean = standard(x+s).
o BEEFES . Note:* One-way ANOVA test.
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Tab.2 Comparison of the elongation, maximum loading and stiffness between three groups

Groups Elongation-1 (mm)* Elongation-2(mm)a Loading(N)* Stiffhess(N/mm)*
CAMIR 7.65+ 1.41 16.00+ 2.46 128.43+ 17.22 16.43+ 4.85
Ma-Griffith 8.64% 2.51 16.35+ 3.09 118.37+ 13.06 17.42+ 6.56
Krackow 8.13+ 1.91 16.86 2.63 130.56+ 19.54 16.77+ 5.85
P value* 0.581 0.799 0.278 0.935

3F 2 EEHUER A Meant SD(x+5)F R, Note: a Numbers reported are mean + standard(xs).

o BEEFESH. Note: * One-way ANOVA test.
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