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Evaluation of a laser-induced liquid jet hand applicator by Ergonomics
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Abstract: The transsphenoidal approach is currently employed to treat complex lesions beyond the sella turcica, but

the difficulties in dealing with small vessels, deep and narrow space, and working angle may limit the procedure. To

overcome these problems, we have developed a pulsed laser-induced liquid jet (LILJ) system to dissect tumor tissue

while preserving fine blood vessels within deep and narrow working spaces, and have evaluated its utility and safety.
However, some issues have also been reported. In this paper, we consider those issues, and ergonomically redesign the
hand applicator of the LILJ in terms of (1) control of the center of gravity, (2) intelligent design of the cable connector,

and (3) assessment of usability.
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Fig. 3 The operator using LILJ in clinical site
(pituitary surgery) (a)View of the operator (b)
Way to grip the LILJ’ s hand applicator
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Fig. 4 Proposed hand applicator. (a-1)(a-2) The
center of the red circle is the center of gravity. (b)
Way to grip the LILJ’ s hand applicator.
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Fig. 5 Experimental equipment for measuring
torque around the center of gravity.

Table 1 Torque around the center of gravity and
contact area

Torque [Nm] | Contact area [m?]
Only LILJ | 7.5 x 1073 1.5 x 1074
Typel 8.4 x 1073 4.2 x107%
Type2 8.2 x 1073 6.0 x 10~*

Table 2 Torque per contact area

Torque per contact area [N/m]
Only LILJ 50
Typel 20
Type2 14
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Fig. 6 Equipment for measuring the hit probabil-
ity of jets: (a) overall view and (b) target pattern.

Fig. 7 Two of the shot gelatin targets. Left
and right pictures are the result using existing
and proposed hand applicators, respectively. The
white circle indicates the error shot position by
the disturbance.
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