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Experimental Study on the “Gas-Jet” Handpiece of the CO; LASER Scalpel
in the Rabbit Hepatectomy

Masato TAKAGI, M.D.
Department of Surgery (Director: Prof. Hideo ORIHATA)
Tokyo Women'’s Medical College

The conventional handpiece of COj; laser knife was remodelled to a slender penciliform device easy to
hold, and, for the purpose of removing the blood and exudates covering the photoirradiation field and keeping
the field dry, it was improved in such a way that the sterilized air gas should stream forth along the same axis as
CO; laser beam. This gas jetting handpiece was tried out on the rabbit liver in respect to incision, vaporization
and resection, and its efficiency was compared with that of conventional handpiece, which yielded the following
results:

1) In incision, it was best to apply the focused beam by use of the gas jetting handpiece. With this
method, the depth of incision was proportional to the end output power as expressed by a straight line with a
slope of 1. If the wattage is the same, the gas jetting handpiece is capable of about twice as deep an incision as
that made with the conventional handpiece. The width of the incision, however, was smaller with the former,
and the tissue injury around and at the tip of the incision was of the same severity with either or slightly milder
with the former.

2) In vaporization, it was most effective to apply the defocused beam at 20 W or higher through the gas
jetting handpiece.

3) Inresection, circulation in the center of the part to be excised must fist be blocked by forceps or some
other means.This is done because laser alone could not control bleeding from a vessel with the caliber ex-
ceeding 1.5mm, so that, if blood flow from larger vessels were not stopped, the effect of laser knife would be
blocked due to the spurting blood.

4) To minimize time and blood loss in resection, cut with the high-power focused beam by use of the gas
jetting handpiece, and apply the defocused beam at 10 W or thereabouts to the cut surface for coagulation
hemostasis. Subsequently lift the aforesaid hemostatic forceps, and perform a reliable hemostasis such as
ligation.
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5) The flow rate of gas jet was adjusted to 81/min in the present study, but a more forceful jet is advisable

for the incision of tissues densely covered with blood and exudates or for the vaporization and coagulation with

a defocused beam discharged at a distance.

6) The gas jetting handpiece compares favorably with the conventional handpiece in incision,

vaporization and resection, and helps to enlarge the range of indications for surgery with CO; laser knife by

allowing the advantages of laser knife to be fully utilized.
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