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New Model of the Handpiece of CO; Laser Scalpel
—The “Hot-Gas-Jet”’, Handplece of CO; Laser Scalpel and the Application of
Infrared Contact Coagulator in the Rabbit Hepatectomy—

Nobuyuki TSUDA
The Second Department of Surgery (Director: Prof. Hideo ORIHATA)
Tokyo Women’s Medical College

A conventional handpiece of CO, laser knife was devised to emit a substantial flow of nitrogen for the
purpose of removing the blood, exudates and materials like caramel from the photoirradiation field and
keeping the field dry state, thus CO, laser beam could permeate to the deeper region in the field. This
newly devised handpiece was developed into the one with much better hemostatic ability by heating the
nitrogen between 100°C and 500°C.

The study reported here was an attempt to compare the hemostatic ability and its efficiency of a new
CO; laser knife with those of conventional CO, laser knife using as primary means of incision of sublobar
resection of the rabbit liver.

1) The depth of the wound to be incised was found to be in proportion to the volume of emitted
nitrogen, especially when heated at 100°C and 200°C indicating the depth about 1.7 times as deep as the
one incised by conventional one.

2) The width of heat-coagulated layer revealing the effectivness of hemestatic ability was found to
be at 200°C about two times as wide as the one measured by the conventional laser knife, whereas
heated at 300°C or above, the hemostatic ability remained unchanged. Also above at 300°C, heat-
coagulated-layer and charcoal layer were significantly increased in width. Therefore, under these con-
dition, such heated handpiece is not practical in use for fear of possible severe postoperative
inflammation and phagocytotic reaction.

3) In using another conventional handipiece attached to the infrared coagulator with the capacity of
good contact and pressure on he photoirradiation field at between at 90°C and 100°C, evaluating the
effectiveness of the contact and the pressure, the depth of the wound was slightly deeper than the one
made by conventional one and charcoal layer was decreased in width and the heat-coagulated-layer was
remarkably wide about 5 times as wide as the one measured by conventional CO, lease knife due to wide
area of pressure and contact indicating 6 mm in diameter in the field. So sufficient hemostasis could be
expected and also with no diffusion of nitrogen heat, the remaining liver tissue and surrounding organs
could be considered almost intact.
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