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Detection principle of needle tip using ultrasound
probe for vertical punctures:
A simulation and experimental analysis by ultrasound

guided wave
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Figure 1. Directions of probes for Figure 2. Two simulation models: a
puncture: probe direction, puncture stainless needle and a void needle tip
direction and region of ultrasound were inserted in water.

imaging. (a) Simple probe with
through-hole; (b) linear array with
puncture attachment; (c) oblique-view
endoscopic ultrasound-guided fine
needle aspiration (EUS-FNA); (d)
forward-view EUS-FNA.
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Figure 7. Received waveforms at A and B by stainless cylinder.
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