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Research on mechanism and strategy of high accuracy puncture of prostate

Zhang Yongde' ,Zhang Weixi' ,Liang Yi ',Xu Yong’
(1. Intelligent Machine Institute ,Harbin University of Science and Technology ,Harbin 150080 ,China;
2. Urinary Surgery,The General Hospital of Chinese Peoples Liberation Army ,Beijing 100039, China)

Abstract:In the needle intervenes in the prostate, there are displacement and deformation of prostate, needle tip deflection and other
issues. In order to improve the positioning accuracy of robot manipulation of the needle, the vibration and rotation puncture mechanism
are focused in this work. The needle-tissue interaction mechanical model is also established. The evaluation experiments of vibration and
rotating puncture are respectively conducted by using the constructed experimental platform. By analyzing the experimental results, a
strategy of high accuracy puncture is proposed based on vibration and rotation puncture, and the corresponding control software of
puncture strategy is designed. Finally, the puncture force evaluation test is implemented using high puncture strategy, and the results
verify the effectiveness of the proposed method.
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Fig. 1 Prostate biopsy procedure under the ultrasound images
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Fig.3 Piezoelectric vibration and rotation

puncture device
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Fig.4 Puncture test platform
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Fig.5 Schematic diagram of the vibration puncture
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Table 1 11 groups of vibration puncture experiment
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Fig.7 Piezoelectric vibration puncture needle
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Table 2 Rotation puncture experiment scheme
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Fig. 12 The maximum deformation curve-rotation

punctures the kidney of the pig
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P13 e 2 Rk i - e i 2 o 2

Fig. 13 Maximum needle deflection curve of rotation
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Fig. 10 Needle deflection experiment with rotation
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