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INTRODUCTION

It has been said that when the tlme in which we hve

nfk""_'fi,na~11y. named 1t “will not be known as the atomic or space SUENDPEE

‘age ‘but the Taser age. At present we are st1_11 only at the o

dawn1ng of this age the first lase was not produced until

1960 but smce then ‘a large number of lasers has been- .

. developed -with" a vast range of smentlflc 1ndustr1a1 andf'l o

'm111tary uses. With these Iasers astronomers have measured 3
the distance to the moon to an accuracy of centimeters, huge |
numbers of telephone calis can be transmitted by flex1b1e
glass fibers and physicists have probed plasmas hotter than

the sun.

These diverse uses of the laser (light amplification by
stimulated emission of radiation) are all dependent on the
basic characteristics of the laser beam: an inténse beam of
pure, monochromatlc light Wthh does not diverge and in
which all the light waves are ofthe same length. Travel n
the same direction and are in phase, rising and falling -
together. The beam can be focused to a fine point to produce :

very high energy levels.

The concept of stimulated emission of radiation was
initially proposed by Albert Einstein in 1916 (van der
Waerden. | 1967). Until that time, physicists believed that
there could be only two imeractions between matter and

light, absorption and emission. An atom 1s normally in a low

]



" its ground state.. .

energy or ground state but may be ex01ted by the absorpt1on»_‘_

of a photon (a. quantum of rad1ant energy) of prec1sely the ...~ 7

.correct frequency and energy level. Conversely, an atom m'

the excited state can emit a photon sp.ontaneously_ and drop to .

Einstein suggested he', thlrd p0551b111ty,: stlmulated

emission, which forms the basis of the laser. He stated that

‘unde'r certaln c1rcumstances a photon could stimulate anﬂ“ a

exc1ted atom or molecule to emit another photon with- the.'gi_-

same energy travelllng‘ln “exactly the same d1rect1on Thls'-‘

could only happen " if the stimulating photon had exaotly the - |
same ‘ener'gy. as that which would normally be emitted
spontaneously. With this concept it was possible to imagine
that, in a population of excited atoms a series of collisions
would result - in the release of an increasing number of

photons — a'beam of laser light. (Scott-Brown’s 1997).

Schawlow and Townes"(l95'"3) are credited with the first _“
published detailed proposal for the production of alaser. -_
vlfh’iCh they called an optical maser. After further
development, Townes. Basov and prokhorov were awarded
the Nobel Prize in 1964 for the maser (microwave
amplification by stimulated emission of radiation) and the
publication of their \;vork stimulated intense laser research. In
1961, the first gas and continuous wave laser, the helium
reon laser, and the neodymium laser were produced

In

the latter, neodymium was present 1n a calcium tungstate host

2



and ,this de'\iice delnorlstrdred', that a solid state laser could be .

| _ o_perated at room_temperature. The neodymium YAG carbon ... .

~ dioxide, diode, ion, ehen'rical dye and meal vapour lasers_.

: were produced shortly afterwards (Geusic, Marcos and van

ﬁ'v_Vrtert_, 1964' Patel, 1965) More recently, the excnner laser i

has ' been developed, an example of . ‘which is the argon

fluoride laser. In these lasers, the medium_is‘composed of

two atoms . which are only stable in the excited state. (Scott- -~

i Brown’s 1997). -

At about the same time, the xenon-arc p_hotoe‘o‘agulater
v-wa's introduced into 'bph’thahﬁdlbgy by Meyer- Schwickerah _‘
(1956) to treat tllreet'e'ned retinal detachment and certain
other disorders. It was rapidly apparent that there were
irlherent problems with this system Iargely due to its lack of
power. Ophthalmologists rapidly evaluated the more powerful
pulsed ruby laser and, c‘oneluded‘ that it was superior for
~retinal plro-;tocoa_gulation

Zweng. 1964).

In 1965, Patel produced the carbon dioxide (COy) laser
and first experiments showed that the focused beam could be
used to divide a wide range of animal tissues in a precise and
bloodless manner (Yahr and Strully, 1966). Further studies
failed to reveal anjf viable cells in the plume emitted during
vaporizatiorr of tissue using the CO; laser (Mihashi et al.,
1976). Th'ese findings have recently been challenged and in

has been suggested that there may be viable, viral particles in

‘)



the vapour produced by the destruction of tissue with this

- ty,pe_ of laser (Walker, Mathews and Newson. 1986). o T o

"B'reidrémeiér '(1969) -de‘vjel'op‘ed an endoscbpic co-‘uplers |

- for the CO; laser which enabled the first in vivo studies to be

: carrled out on the canlne Iarynx D1screte lesions of a

c‘hnllcally ~desirable size could be produced on the vocal . |

cords, in a bloodless_-field, _ﬁsing powers Qf\5-30‘wat_ts', with = N

' a spot size of 2 mm. and an exposure time of 0.1-0.5s.

" Healing of these lesions was excellent. This la:s—‘er was thern""

coupled to 'a Zeiss operating microscope and used in |

laryngeal 1ﬁicr0511rgery-for_vo<ial cord keratosis, carcinoma in
situ, vocal cord nodules, polyps and papillomas ,(.Stron.g'and“

Jako, 1972).

At th‘e ‘same time- t_hat‘ the CO, laser was being
evaluated, ophthalmologists were experimentiﬁg with the
| continuous wave argon laser. It was found that the blue /
green light produced by this laser was readily absorbed‘by
vascular tissue and was though't to be of considerable value

for the treatment of diabetic retihopathy (Zweng. 1971).

A]thoﬁgh the pulsed. Neodymium-glass laser was not
found to have’ sign.ificént applications in medicine and
surgery, thé continuous w'ave ﬁeodymium YAG laser did. It
could be transmitted by fibreoptics ahd in this form was used

for the control of bleeding it the gastrointestinal tract



Laser used in all EAR "NOSE and THROAT 1e31ons o

Our Rev1ew Includes all apphcatlonso.fllaser in Oto-Rhin- o

Laryngo]ogy and Spot li-ght.'_ upon recent app,lic_at‘ir,o-;n_ﬁs,v

(Scott Brown’ s 1979)

thn



