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Differential analysis of muscle fatigue induced elbow
and wrist tremor in controlled laparoscopic
manoeuvring

Sourgw Chandra, Mitsuhiro Hayashibe, Aszokan Thondiyath =1, Manickam Ramalingam

First published: 20%eptember 2015 Full punlkacin nisany

Eravae Earby Wiew & Lic b=
dnlineVWazian al Recard

OO0z 10100 res 1772 Wievarsave chackan pulbln=d De=lase incluzian

inan paus

Cited by {CrossRef Qarticles 4 Crece dor updanes 0 Charkan ionks =

Q@

Furding Inarmiackan

Abstract

Backeround

Fatigue induced hand tremoar (FITy is @ primany limiting concern for the prolonged surgical
intenvention in minimally invasive surgeny (W15 and robot-gssisted-minimally invasive
surgeny (RAKISY A tharough analysis is necessany to understand the FT characteristics in
laparoscapic toal mavement. The primary aim of this study is to perform a differential
analysis of the elbov and wrist tremar due to muscle fatigue in l[aparoscopic mManaeuvring.

hWethods

e have introduced a joint angle based tremor andlysis method, which enables us to perform
g differential study of FIT characteristics at the individual joint. Experimental data was
acquired from a group of subjects during static and dynamic laparoscopic movement in an
imitative RAMIS master manipulation scenario. & repetitive task was performed with a total
span of 1 h for observing the effact of muscle fatigue. Along with the joint angle wariation,
surface electromyography (sEMGY signal was also studied in the analysis.

Results

The wrist tremor is more predominant than tremor generated at the elbow, especially in
highly fatigued condition. The high-frequency tremar {=4 Hry is contributed by the wrist joint.
Maoreower, the variation of the wrist and elbow tremaor ratio was found to be dependent
upan the experignce of the surgeans.

Conclusions

In this work, we hawve inwvestigated the attribution of elbow and wrist joints in FIT during
laparoscopic tool manipulation. The outcomes may be useful for the design of robot-assizted
curgical manipulator, and can be used for gquality assessrment of surgical training as well.



