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Biomechanical study of a self-developed intramedullary nailing system for
midclavicular fracture
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[Abstract] Objective To analyze the feasibility of a new type of short—segment intramedullary nailing system for the fixation of a
midclavicular fracture model. Methods Twenty—four fresh clavicle specimens from male adults were selected to establish a transverse
midclavicular fracture model, and were randomly divided into group A (fixation with an anatomical plate) , group B (fixation with the
novel intramedullary nail) , and group C (fixation with an elastic intramedullary nail) , followed by four—point bending testing, torsion
testing, and tensile testing in turn. Results In four—point bending testing and torsion testing, the new intramedullary nailing system had
significantly better stability than the elastic intramedullary nail (P < 0.05) , and showed similar stability to the anatomical plate (P >
0.05). In tensile testing, the stability of the new intramedullary nailing system was significantly better than that of the elastic intramedul-
lary nail (P < 0.05) , but worse than that of the anatomical plate (P < 0.05). Conclusion The new intramedullary nailing system can
provide reliable mechanical stability against bending, torsion, and tension in fixing adult midelavicular fractures. It can theoretically
meet the treatment requirements for this type of fracture. At the same time, it is simple in operation and minimally invasive, and has the
advantage of anti—rotation.
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Figure 1 Diagram of the new intramedullary design
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Figure 2 New locking intramedullary nail
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Figure3 twoends of clavicular fracture fixation model fixed with tooth

support powder
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Figure 4 Four point bending test
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Figure 5 Torsion test
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Figure 6 Stretching test
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Table 2 Torque values of specimens in each group at 5 ° and 10 ° torsion

ZH5] 500 N 1000 N
A% 0.304 = 0.033 1.124 + 0.029
B4 0.314 £ 0.052° 1.148 £ 0.032°
C#H 0.418 + 0.081" 1.197 + 0.027
F 9.24 12.81
P 0.0013 0.0002

EaakwE AMMILEF ARG FEEL(P>0.05);bATE A
mAk, £ F A %I FENL(P<0.05);c kTS5 BAMIL, £ FH%
HFEEL(P<0.05)

(x+s,N'm)
215 50 10°
AH 0.433 + 0.034 0.962 + 0.073
B4 0.387 = 0.056' 0.899 = 0.067*
CH 0.193 + 0.042" 0.464 + 0.031"
F 64.30 163.73
P < 0.0001 < 0.0001

EiaakTmE AL EF AL FEL(P>005);bEATE A
AR, 2 F A%t FEL(P<0.05);c A~ 5 BAML, £2F A%
H+EEL(P<0.05)

#3 ERAREHBRMETT (X 5,5 KN)

Table 3 The tensile load of clavicle was tested on each specimen(x £ s,s KN)

| 1.5 mm 3.0 mm
AW 0.541 = 0.029 1.201 + 0.126
B 0.498 + 0.030" 0.978 = 0.072°
C4 0.206 = 0.012" 0.423 + 0.059"
F 423.00 156.97
P < 0.0001 < 0.0001

EiaATEAMMLEF AL EEL(P<0.05);bATEB
wAat, £ F A%t FE (P <0.05)
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