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Biomechanics of acromioclavicular joint reduction using triple button plates

Ld Shu-jun, Cao Yong, Zhou Guang-jian, Wang Yi-jin

Abstract

BACKGROUND: Coracoclavicular ligament plays an important role in maintaining acromioclavicular joint (ACJ) stability, thus,
ACJ reconstruction is necessary.

OBJECTIVE: To observe the biomechanics of acromioclavicular joint reduction using triple button plates.

METHODS: Fifteen fresh shoulders were collected, prepared for ACJ dislocation, and reconstructed using triple button plate or
double Endobutton. Biomechanical stress analysis was used to compare performances and the effects of two methods.
RESULTS AND CONCLUSION: The stress-strain relationship showed that, strength of triple button plate was 25% and 15%
larger than the normal coracoclavicular ligament and double Endobutton plate, the elastic modulus was 17% and 14%, and the
axial stiffness was 24% and 14%, respectively. There were significant differences between the two groups (P < 0.05). Triple
button plates are superior to initial ACJ in strength and stiffness. Obviously, triple fixed-button reconstruction has mechanical
advantage than reconstruction plate has much mechanical advantage than the double Endobutton plate.

Ld SJ, Cao Y, Zhou GJ, Wang YJ. Biomechanics of acromioclavicular joint reduction using triple button plates.Zhongguo Zuzhi
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Figure 1 Initial acromioclavicular joint
E1 R BT

a: Constructed
acromioclavicular joint

b: Schematic diagram

Figure 2 Reconstruction of acromioclavicular joint using
double Endobutton plate
%2 Double Endobutton £ i £ (k4 #11F

a: Constructed
acromioclavicular joint

b: Schematic diagram

Figure 3 Reconstruction of acromioclavicular joint using triple
button plates
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T: buckle sensor; A, B: strain-gauge sensor; KG1, 2: raster
displacement sensor

Figure 4 In vitro biomechanical test models of
coracoclavicular ligament (Caldan ligament)
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Figure 5 Load-displacement curve of fresh
coracoclavicular ligament
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Figure 6 Load-displacement curves of two artificial ligaments
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Table 1 Mechanical properties of artificial coracoclavicular
ligaments (xxs)
b (MPa) A (%)
. E (MPa) EF (N/mm) f
Sy Maximum Elastic modulus Axial stiffness Elongation
stress rate
A 17.23+1.41 639.08+60.22 335.92+32.24  10.03+1.04
B 20.16+1.87 736.66+71.41 391.20+40.22 9.48+0.96
C 22.88+2.04 766.91+£77.48 442.64+46.32 8.98+0.92
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Figure 7 Stress-strain curve of reconstructed
coracoclavicular ligaments
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