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Development of Overtube for Natural Orifice Translumenal Endoscopic Surgery

- Evaluation of Flexion Angle and Flexion Force -
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Abstract: Natural Orifice Translumenal Endoscopic Surgery (NOTES) has attracted the attention as a new minimally in-
vasive surgery. NOTES is a surgical procedure that inserts a flexible endoscope from the mouth or other natural orifice,
and reaches into the peritoneum through the lumen wall, such as stomach. Therefore, the procedure offers many ad-
vantages; prevent the development of wound on the body surface, reduce infection and hernia, improve post operative re-

covery and effect of early rehabilitation.
enough features for performing NTOES.
ing the NOTES procedure.

However, the conventional endoscopes and peripheral equipments do not have
Therefore, it is necessary to develop technologies and equipments for support-
In this study, overtube that supports the movement of the endoscope used in NOTES has been
developed. The overtube consists of three flex sections made of plastic and rubber.

Flexion angle and force of devel-

oped overtube have been evaluated. As for flexion angles of a single flex section, the angle increased from 13.7 to 92.8
As for flexion forces, the maximum forces were around 0.40 to
0.52 [N] and significant increase was necessary for practical use.
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[deg] as air pressure increased from 0.12 to 0.15 [Mpa].
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Fig.1 Mechanism of flexion that utilize air pressure.
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Fig.2 Overview of overtube system with three sections.
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Table 1 Relation of flexion angle and air pressure

Air pressure[MPa] 0.12 0.13 0.14 0.15

13.7 29.8 71.2 92.8

Flexion angle[deg]
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Fig.3 Overview of flexion force measuring method
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were inflated.
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