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INTRODUCTION

In this study we are going to present the holmium 2100 nm wavelength
lascr technology, with special stress on the physical principles of laser, 1ts
advantages compared to other types of laser, and its different clinica! applications

in ptolaryngology.

Review of the available literatwe revealed that the first application of
holmium laser was in 1987 (Goldman et al, 1987). This new laser fulltills many
of the ideal criteria of laser surgery. The idea! criteria of laser surgery should
fulfill the following criteria (Shapshay et af,, 1991).

L Good hacmostasis: The laser should pravide capillary and small venule
(up to 1 m.m diameter) haemmostasis.

2 Precise controle of tissue ablation:The laser should have good control of
the depth of vaporization for cutting ablation, and coagulation of tissue.

3 Rone removal: The laser should have the ability to remove bone layer by
laver without overheating or cooking.

4. A fiberoptic delivery system: This system should be compatible with
telescopis ophcs.

Holmium laser has been used in ihe following:
« In otolanymgology:
- Endoscopic sinus sargery (Shapshay et al., 1971).
- Laryngotracheoplasty (April et al., 1991 ).
- Stapedeclomy (Kawizky et al. 1991).
_ Tuhbinate and tensil surgery (Gswal and Bingham, 1992).
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« In ophihalmic surgery:
- Glucoma surgery (Hill et al, 1991).
« In Cardiovascular surgery:
. Angioplasty in humans (Hewnser and Mehia 1991).
- Atherectomy {(dreiz et al, 1951},
- Experimental ablation of cardiac valves (Lilge ef al, 1959},
- Sutureless microvascular anastomosis (Bass ef af., 19821
» In General surgery:
- Biliary system surgery {Oz et al., 1989).
» In Orthopedic surgery:

_ Ablation of articular cartilage and miniscal fibrecartilage (Zrauner
et al | 1994,

e In Gynecologizal sugery:

- Endometrial laser ablation as an alternative to hysterectomy
{Rosenberg et al., 1990).

s In Dental surgery

- Temporomandibular joint arthroscopy (Sitkiss et al., 1952)
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McBurney in 1990 stated that the [(irst continucus wave laser was the
helium neon laser. [t produced low power red laser, and it is still in use as an
aiming beam and in alignment. Its power is two low for therapeutic use, although

itz role in biostimulation was being investigated.

In 1965, the continuous wave carben dioxide laser was introduced. Since
that time, the carbon dioxide laser become the lascr most commonly used. It had a
unique value in gymacology and otolaryngology. Early animal experimenis with
laboratory machines were carried out, it was essential to use moving tables to
move the anaesthetized animals beneath the fixed, focused laser beams. These
experiments demonstrated the potential of this laser as a surgical tool {Carruth,

1987).

Tn 1969, the first carbon diexide laser system was developed by the
American optical corperation. At the same time the argon lascr was also
investigated. The latter is 2 continuous wave device which is now widely used for

retinal photoceagulation (Zweng, 1971).

In the mid.1960s, the pulscd neodymium glass laser was investigated and

have been rejected by many surgeons (Carrnth, 1987).

In the early 1970s, the continuous wave neodymium  YAG
{Ytirium Aluminium Garnet] laser was developed, which produced near infrarcd
coherent light. This was used for thermal tissue destruction and blood vessel
coogulation. The pulsed Nd-YAG was recently been introduced. It produces
precisly localized lesions in which the temprature was higher than that of the sun,

and shock waves fiom those weie used to destroy opaque structures within the
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eye, Pulsed laser were alsu used for the destruction of renal stones by its

photomechanical cffect (Carruth, 1987y,

The dye laser has been investipated for the use in (wo main areas, First
eatment of tamours by photodynamic therapy (Casiro, ef al., 1991}, sscond
selective destruction of blood vessels within the skin in the treatment of port wine

stains and other culaneous malformations (Crocketr and Reynoids, 1990).

In the mid 1980s, the cxcimer laser was developad which had enormous

potential for producing remarkably precise incision (McButney, 1 990,

Review of available literature revealed that the first application of holmium
laser was in 1987 (Goldman et al, 1987). This new laser mel many of the ideal

criteria of laser surgery (Shapshay et ul, 1991 ).

The holmium laser theoratically should ablate fiszue i1 a manner similar to
the carbon dioxide laser with the advantage of being efficiently transmitted

through flexible quartz fibers. {0z et al, 1989).
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