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Abstract

BACKGROUND: The humeral auto-locked intramedullary nail, designed by Yanan Hospital of Kunming Medical University,
exhibits several advantages over previous domestic locked intramedullary nails. However, anterograde screwing-type
intramedullary nail and traditional auto-locked intramedullary nail induce rotator cuff injury and dysfunction of shoulder joint.
Retrograde intramedullary nail solves these problems.

OBJECTIVE: To improve the retrograde intramedullary nail based on humeral bone dissection to benefit clinical application.
METHODS: According to humeral bone anatomic characteristics, related biomechanical tests were performed using humeral
samples from corpse. Retrograde intramedullary nail was used to treat 73 patients with fracture of humerus. The resistance of axial
compression, extension, torsion, blending were compared, and clinical effects were observed.

RESULTS AND CONCLUSION: The retrograde intramedullary nail exhibited advantages in resisting axial compression, extension,
torsion, and blending compared with previous existed nails (P < 0.01). The patients were followed up for 3-48 months, and healed
well. No infection, nail breakage, or loosening occurred. Results showed that the advanced retrograde intramedullary nail is
reasonable in biomechanical tests, with simple operation, few complications. It should be used widely in clinic.

Xiong Y, Wang DX, Liu BL, Li QH, Jia F, Zhang ZZ. Biomechanical tests and clinical application evaluation of advanced humeral
retrograde intramedullary nail.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2011;15(13): 2322-2326.
[http://www.crter.cn  http://en.zglckf.com]
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Figure 4 Two-way self-locking
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20 0.04 70 1
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50 0.22 100 43

Yy 1) s 4 W i 3%5(926.4£21.3) N/mm

iR SR

43 F(N) AT A I (mm) 43 F(N) 4775 % (mm)
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SR % (480.60212.33) N/mm
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1.2 0.31 0.21
21 0.65 0.46
3.5 0.80 0.54
4.4 1.20 0.69
5.71 1.40 1.20
6.42 1.80 1.32
7.25 1.32 1.30

A5 it Wil £ (5.74+0.05) N » m/(°)
ek R TR ANET 5 R R ET e PUl i 4 . Pubr b, Bt
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Table 1 Comparison of modified retrograde intramedullary nail
and previous existed nails in resisting axial
compression, extension, torsion, and blending  (xts)

| tem Previous Modified
Axial compression rigidity (N/mm) 926.4+21.3 725.4+11.8°
Extension rigidity (N/mm) 480.60+12.33 365.40+8.28°
Torsion rigidity (N + m) 13.6+0.3 11.2+0.1°
Blending rigidity [(N « m/(°)] 5.74+0.05 4.48+0.02*

P < 0.05, vs. previous existed nails
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Figure 5 Well healed fractures
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