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Chapter (1) ' History of Fiberoptics in Anaesthesiology

Verdevoe (1981) employed oral and nasal airways ‘
that had been slit along their sides or posteriorly as aids to oral
and nasal fiberoptic intubation.

Fiberoptic technique has not been free from problems
and over the years problems have been reported. In 1984
Siegel and his co-workers described complete endotracheal
tube obstruction by the scope when the outer cover of the
scope formed intussusception. The effect was to cause
complete endotracheal tube obstruction.
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" Chapter (2) . Physics and Types of Fiberscopes

PHYSICS AND TYPES OF
FIBERSCOPES

Physics of Fiberoptic Image Transmission
The physical principle. that governs image
transmission via flexible fiberoptic bundles is the law of total
internal reflection, meaning that light can be totally reflected
internally by the fiberoptic strand. Light rays.can be termed as
meridional or skew. Meridional rays pass through the axis of
the conducting fiber without being reflected. Skew rays do not
intersect the fiber axis and can be internally reflected
(Welford, 1988). '

Normally, as a ray of light traverses boundary
between two media (e.g. air and glass) -the light ray will be
- split into two parts; most of the light will pass into theair and .
be refracted, but part will be reflected back into the.glass

(Fig. 1).

Fig. (1) As light meets aglass-arr mterface most is refracted
but some is reflected. Angle (a) is the angle of
incidence and angle (b) is the angle of reflection.

Light refraction occurs because the speed of light
through material is lower than the speed of light through air.
The higher the refractive index of a material the slower the
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. ‘Chapter(2) . ) B Physics and Types of Fiberscopes

fiberoptic bundles, the optical system, and the .niecha'nical,
system (Fig. 3). '

th (3) Photograph of the Olympus LF-1 fi berscope
showing the three parts: 1) Body, containing thé -

_eyepiece,. working channel opening, and the lip
control (behind); 2) Insertion cord, containing the -

image_.and light -guide bundles; 3) Lighi cord for
transmitting light from the llghl source 10 the
i berscope (D:erdorf 1991). ' '

- Fibers and Bundles : -
A . smgle glass ﬁber ‘can transmlt hght but not. an
image. Image transmission requlres a large number of bundles
arranged in a ‘coherent bundle (Barlow, 1990) A coherent’
bundle is constructed -by precisely arranging the ‘individual
fibers so that fibers at one end of the bundle are perfectly
arranged 1n the- same relative location at the other end of the-
bundle. Incoherent bundles have - fibers arranged in random
order and can transmit light but not an 1mage (Fig. 4).
Incoherent bundles are easier and less expensive to construct




