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Introduction of the less invasive diagnosis and treatment technique by using 405nm diode
laser into the filed of oral and maxillofacilal surgery
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A visible diode laser module which oscillates at the wavelength of 405 nm is a newly
developed industrial device. We have examined the variety of characteristics of 405 nm
laser for aiming the clinical use.

The emitted light is efficiently absorbed by porphyrins, which are compounds associated
with proteins such as hemoglobin, myoglobin, or melanin pigment, but is not absorbed by
water. Due to these absorption characteristics, we observed ex vivo that the 405 nm diode
laser could be applied to incision and coagulation of soft tissue at a low power density

of irradiation, with little or no carbonization. As the ablation and hemostatic abilities



of the 405 nm laser should be clarified in vivo, the surgical performance of the 405 nm
diode laser was evaluated, using living rat liver tissue. Laser-ablated liver tissue was
smooth with observable signs of remnant carbonization and easily acquired hemostasis. The
thickness of the denatured layer increased in proportion to the output power; the
coagulation layer did not thicken accordingly. Bleeding could not be stopped for tissues
incised with the stainless scalpel. The 405 nm diode laser thus proved to be effective
for ablating soft tissue with high hemostatic ability at low power.

In the oral and maxillofacial surgery field, an approach to the inferior orbital rim or
the orbital floor is a vital procedure for removing orbital tumours. Several techniques
have been devised to obtain a large surgical field while avoiding complications such as
scar formation and lower eyelid deformity. The swinging eyelid procedure completely avoids
the above matters. However, it is not a well-known procedure in other fields, except in
the ophthalmology field. We focused on the procedure and introduced it in the field of
oral and maxillofacial surgery

We tried to apply the classification of International Society the classification of
Vascular Anomlies to oral vascular anomalies, and suggested that in the treatment of
vascular lesion, the wavelength characteristics of each type of laser need to be considered
for each clinical the type of laser should be carefully selected based on its
characteristics of vascular anomalies

We are now studying the wavelength characteristics of 405 nm laser
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