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Solution (skill): “Chapsticks technique™

One hand surgery

Solution (skill): “Chopsticks device”
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Chopsticks instrument for otology surgery and
its movable joint
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Chopsticks instruments for otology and rhinology surgery
and a batch assembly system for the instruments’ parts.

This study aims to develop surgical instruments
that enable a single physician to perform surgical
procedures comparable to multiple physicians for
endoscopic surgery in the otology and rhinology
fields. In general otolaryngological surgeries, three
surgical instruments (endoscopes, main device, and
support devices such as suction tubes) are typically
used. However, in the three hands surgery that an
assistant holds the support instruments (Fig. 1,
lower left), physical interference occurs between
the hands of the assistant and the surgeon, and close
coordination between them is required. When a
single surgeon attempts to hold both the endoscope
and the support device in one hand using a
“chopstick technique” (Fig.1, upper right), free
movement of the support instruments is difficult
because stable holding of the devices is unable. To
address this, we propose a novel structure where
the endoscope and support instruments are
connected with a joint (Fig. 1, lower right [1]). By
using a flexible rubber component as the joint, we
developed chopsticks instruments for otology
surgery (Fig. 2). For rhinology surgery we adapted

this concept with modified dimensions and
configurations to fabricate rhinology surgery
instruments.

In addition, using an integrated automation control
of a 3D printer, robot, and dispenser by Raspberry
Pi, we constructed an auto-assembly system (Fig.3).
As an example, demonstration, the auto-assembly
of movable joints in chopsticks instrument for
otology surgery was performed.

N LE

3D printer

= L4 B

e
5 |

Fig. 3 HEFHANL T A7 A Auto-assembly system
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