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Abstract: Laser has become so popular in medical practice that this has led to
the creation of laser medicine, which deals with issues related to surgery and cosmetic
medicine. A high degree of qualification belongs to the medical laser center, which has
the best laser equipment and experienced specialists.
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JIASEP B ME/IMITUHE.

AHHOTAUUA: B MEIUIMHCKONW MPAKTUKE Ja3€p CTajl HACTOJBKO IMOMYJISPHBIM,
YTO 3TO CTAJIO MPUYMHOW CO3JaHHUS JIA3EPHON MEIUIIUHBI, 3aHUMAOIIECNCS BOIPOCAMH,
CBSI3aHHBIMU C XHUPYPrU€d M KOCMETHYECKOM MEIUIIMHOW. BbICOKas CTeneHb
KBATM(UKAIIMA TPUHAIICKAT MEAUIIMHCKOMY JIa3epHOMY IIEHTPY, 00JIaIaroIiemMy
Jy4IIHUM JIa3CPHBIM 060py,Z[OBaHHeM MU OIBITHBIMHU CIICHHHUAJINCTaMU.

KaloueBble cjoBa:  naszep, Ja3epHbIA Jyd, OQTAIBMOJIOTH, SKCHMEPHBIX
Ja3epoB, JIA3ePHOI SHEPTHH, Ja3epHOE MOPAKEHHE, YIbTPadUOIETOBBIX UMITYIHCOB,
TCIUIOIIPOBOAHOCTH, IJIMHHOUMITYJILCHOI'O JIa3€pa.

Laser-based instruments are widely used in medicine. They are used in cancer
treatment, vocal cord tumor removal, brain surgery, plastic surgery, gynecology, and
oncology. Laser therapy causes less bleeding and damage to healthy tissue than

standard surgical instruments and reduces the risk of infection [1]. Surgical tissue
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removal with a laser is a physical process similar to industrial laser drilling. Carbon
dioxide lasers, which operate at a distance of 10.6 micrometers, can burn tissue because
infrared rays are strongly absorbed by water, which makes up the bulk of living cells.
The laser beam cauterizes cuts, stopping bleeding in blood-rich tissues such as the
gums. Similarly, a laser with a wavelength of about one micrometer (a neodymium
laser) can penetrate the eye, welding a detached retina back into place or cutting the
inner membranes that often become cloudy after cataract surgery. Less intense laser
pulses can destroy abnormal blood vessels that spread across the retina in patients with
diabetes, delaying the blindness often associated with the disease. Ophthalmologists
surgically correct vision defects by removing tissue from the cornea, reshaping the
clear outer layer of the eye using intense ultraviolet pulses from excimer lasers [2].
Thus, delivering the right amount of laser energy of the right wavelength to the right
tissue will damage or destroy only that tissue and nothing else. Ophthalmologists
surgically correct vision defects by removing tissue from the cornea, reshaping the
clear outer layer of the eye using intense ultraviolet pulses from excimer lasers [3,4].
However, if the laser beam hits non-target tissue, it can be dangerous and can cause
damage to that tissue, especially to the eye (sometimes also to the skin), mainly because
they can have high optical intensity even after propagating over relatively long
distances [5]. Even when the intensity entering the eye is moderate, laser radiation can
be focused by the eye's lens into a small spot on the retina, where it can cause severe,
irreversible damage in a fraction of a second—even at power levels of only a few
milliwatts. Laser damage to the eye is not always immediately noticeable: it is possible,
for example, to burn the peripheral areas of the retina, causing blind spots that may not

be noticeable until years later (Fig. 1).
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Fig. 1. (a) Simple diagram of the eye, (b) Retinal injury [9].

On the other hand, lasers can cause damage to the skin by causing photochemical
or thermal burns. Depending on the wavelength, the beam can penetrate both the
epidermis and the dermis. The epidermis is the outermost living layer of the skin. Far
and middle ultraviolet (actinic ultraviolet) are absorbed by the epidermis. Sunburn
(redness and blistering) can result from short-term exposure to the beam. Exposure to
ultraviolet is also associated with an increased risk of skin cancer and premature aging
(wrinkling, etc.) of the skin. The effect of a laser on tissue depends on the power density
of the incident beam, tissue absorption at the incident wavelength (Figure 2), the
residence time of the beam in the tissue, and the effects of blood circulation and thermal
conductivity in the affected area [6].
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Fig. 2. Penetration of light waves of different lengths through the skin [10].
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Proper control of the laser parameters mentioned above will lead to successful
treatment of the target area, otherwise it will cause skin damage if not calculated. An
example is the current work of our group on the assessment of skin temperature during
laser therapy using long-pulsed Nd laser for the treatment of port wine stains (Fig. 3).
Monitoring the skin temperature during therapy has been studied to prevent the skin
temperature from increasing during therapy to an undesirable level that may cause skin
damage, a cooling system has been used on the skin to reduce the thermal and pain
effect during therapy.

The skin temperature without and with the cooling system is shown in Fig. 4. (a)

and (b), respectively.
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Puc. 4. Temnepatypa Ko:K4 NIPH JIa3epHOii Tepannu, (a) 0e3 oxJIa:KIeHHs,

(0) ¢ BO3AyIIHBIM OXJIAKIEHUEM.
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