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Stocastic resonance has a potential to improve clinical performance.

Egi, Hiroyuki
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Surgical experience compensates for the decline in the sense of touch due to an
improved ability to process visual information. Stochastic resonance (SR) is known to improve tactile
sensation. In this study, we used this method to improve the tactile feedback in endoscopic surgery.

This method improved not only tactile sensation, but also improved clinical peformance in endoscopic

surgery.
Th?s technique has a potential to be a great help in establishing safer and high quality endoscopic

procedures.



a. forceps and PZT actuator b. touchtest

Suturing & Knot tying
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Checklist score for endoscopic suturing

(4-1) Needle position-1 1 Held at 12 to 273 from the tip
(Entry to incision) 2 Angle 90° +20°
3 Uses tissue or other instrument for stability
4 Attempts at positioning (3 or <3)
(B-1) Needle driving through tissue-1 5 Entry at 60-90 to the tissue plane
(Entry to incision) 6 Driving with one movement
7 Single point of entry through fissue
8 Removing the needle along its curve

(4-2) Needle position 9 Held at 112 to 2/3 from the fip
(Incision o exi) 10 Angle 90+ 20°
11 Uses tissue or other instrument _for stability
12 Attempts at positioning (3 o
(B-2) Needle driving 13 Driving with one movement
(Incision to exit) 14 Removing the needle along its curve
(C) Pulling the suture through 15 Necdle held on needle holder in view at all times
16 Using pulley concept or walking along the suture
(D) Technigue of knotting 17 Two-handed-Overwrap/ underwrap followed by

18 Correct C loop (no S or O loops)
19 Smoothly executed throw, no fumbles
20 Correct inverse C loop (ao S or O loops)
21 Smoothly executed throw, no fumbles
22 Knot squared (capsized reef surgical)
23 Correct third C loop (ao S or O loops)
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(F) Knot quality 27 All throws squared
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N , N0 < - — . L 29 All knots laid on the side (not over the incision)
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OSATSS endoscopic suturing score
Total score

OSATS check list score for endoscopic suturing (n=10)

No vibration Vibration P-value
Needle position 7.0 (5.0-8.0) 7.8 (6.3-8.0) 0.016
Needle driving 5.7 (5.0-6.0) 5.7 (5.7-6.0) 0.176
Pulling the suture 2.0 (1.7-2.0) 2.0 (1.3-2.0) 0.625
Technique of knotting | 7.3 (4.7-8.0) 7.3 (6.6-8.0) 0.672
Knot slipping 2.0 2.0) 2.0 (1.7-2.0) 1.000
Knot quality 2.5(2.0-3.0) 2.5(2.0-3.0) 0.789
Total 26.0 (23.7-28.7) |27.7(25.3-28.7) |0.020
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