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Heat (Warmth) has a profound cognitive impact on humans.! A
strong relationship exists between life and body temperature, wherein
moderate body temperature is co existent with normal health and a
high body temperature is seen to have a significant relationship with
disease process.!

Ancient greeks considered body temperature for the diagnosis
of disease. Hippocrates in 400BC showed that the palm of the hand
can also be used to assess the skin temperature of sick patients.
Waunderlich in 1872, made fever measurements a mandatory practice.
Later core body temperature was assessed by reliable thermometers
for diagnosing fever. Subsequently it became a routine practice to
assess body temperature of all patients.>

The temperature of the skin is dynamic and depends on a number
of functions, not least of which is the ambient environment. All objects
including the human body emit radiation in the infrared spectrum.
Wein’s law states that the rate at which the maximum energy is emitted
is dependent on the temperature of the body. Therefore, temperature
is reflected by gauging the infrared radiation radiated by the skin
surface.’* Thermography, the science of heat recording can be used to
record the heat given off by the human body.*

The 3 systems of thermography are
a. Liquid crystal thermography

b. Infrared thermography

c. Microwave thermography

Variations in both qualitative as well as quantitative infrared heat
radiation has been affirmed in a diversity of disease conditions.?

a. Liquid crystal thermography

The device comprises of pliable rubber sheets with cholesteric
crystals inserted within them. Numerous sheets of crystals are
attached on a structure with a clear side, which are inflatable within
the frame for better adaptability body’s shape. Once adapted, the
crystals changes color like dark brown color for cool areas and
red colors for warmer areas from their neutral color, indicating the
temperature distribution over the skin. Subsequently color display is
then snapped by Polaroid photography representing the thermogram,
used for diagnostic evaluation.'*>

b. Infrared thermography

All objects including the human body emit radiation in the infrared
spectrum. Wein’s law states that the rate at which the maximum energy
is emitted is dependent on the temperature of the body. Therefore,
temperature of the body can be assessed by gauging the infrared
radiation.®

Infrared radiation given off by the individual passes through
lens and further into a series of briskly rotating mirrors, which
chronologically mirror the infrared radiation to the infrared sensor,
which is further translated into electrical signals. Further these electric
signals are amplified and boosted up a few volts which are then
assigned digital values and fed to a computer. The combined data of
the input and timing figures from rotating mirrors recreates a digitized
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thermal image using suitable image analysis software and kept on a
computer disk for reference.®*

¢. Microwave thermography

The thermal radiation emitted from the body tissues is captured
by the device which has an antenna capable of detecting microwaves
of a cylinder of tissue with a dia of 1.5cm and depth of 2 cm in the
3-3.5GHz range. Microwaves have a depth penetration of 4 cm and a
wavelength of -10 cm. Here, the microwaves travel unaffected to the
skin surface suggestive of true core temperature.’

Thermal imaging and temperature measurement have played
a major role to evaluate health and disease, with the help of
thermometers, thermistors, thermocouples, and liquid crystal imaging
systems. Thus further studies are needed to critically evaluate the use
of thermography as a promising diagnostic aid in various specialties
of dentistry.
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