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In this study, we focused on VUA (vesicourethral anastomosis), which is part

of robot-assisted radical Prostatectomy. We developed a VUA model which can measure the tractive
force on the urethra, and we assessed the force direction on the urethra among surgeons’ skills for
different levels of surgeons. Urethral damage during VUA may occur when passing the needle through
the urethra. Unnecessary urethral damage contributes to urinary incontinence. Experts manipulate the

urethral tissue protectively to avoid excessive traction force. Therefore, we created a VUA
training models that allow trainees to learn the strength of the traction forces on the urethra. We
saw a significant difference between the two groups for task completion time and all force
parameters including maximum force, force volume, and the length of time that specific excessive
forces were applied to the urethra. Now, we have been developing systems which provide feedback on
the traction force on the urethra.
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8 10 11 1 2 4 Vertical force to urethra at four clock positions
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At 8-10 & 11-1 O'clock positions™
experts applied smaller forces, .4

2-4

At 5-7 O'clock position: marginal difference
Suturing difficulties even for experts, larger applied forces than 8-10,11-1
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Analysis of the tractive force pattern on a knot by force measurement during
laparoscopic knot tying.
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