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Abstract

The design concept of a novel vaginal hysterectomy robot which is composed of
three compound robots is discussed. The results of in vitro mechanical evaluation of the first

two prototypes are reported and ideas for future development discussed.

The compound vaginal hysterectomy robot is composed of three small robots
working simultaneously; ligaments and vessels cutting, uterine bisecting and vaginal cuff
sealing robots. The mechanical joints were located in a common body with motions controlled

by external moving slings.

In this paper, we reported our tests of two prototypes of a vaginal hysterectomy
robot which are designed to perform the procedures of the traditional vaginal hysterectomy.
The experiments showed no different in gripping power between traditional method and

robotic power. However, the bisection processes need to be revised and re-evaluated.

In further work, the prototype of the third robot will be produced. Then, the first
and second robots will be combined with it to investigate the compound device’s functioning
and control system. Finally, we hope to develop the vaginal hysterectomy robot so as to

miniaturize it. We also hope to give it augmented reality and create a semiautomatic robot.

Keywords: Surgical robot; Medical robot; Hysterectomy robot.
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Table 1. The gripping test compared between the robotic chelicerae

and traditional Heaney clamps
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Diagram showed a compound vaginal hysterectomy robot

The right and left chelicerae of the scorpion- like robot were able to grip and

manipulate the ligaments and vessels at parametrium. (black arrow)

A Dynastes Hercules-like robot was designed to manipulate and cut the uterus
simultaneously with the work of the first robot. During the large uterine
operation this robot can bisect the uterus using a cutting saw inside the

sulcus. (arrow)

Vaginal cuff sealing robot.



