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ARTICLE INFO ABSTRACT
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anomalies violation of occlusion. In adults, the reactivity of the
body decreases, the plasticity of the jaw tissue
decreases, the duration of orthodontic treatment in a
formed occlusion is long, and the expected effect is not
always achieved. Patients are under the supervision of
specialists for a long time, the results of orthodontic
treatment are less stable, and there is a greater
tendency to relapse. Frequent failures force doctors to
limit themselves to prosthetic measures

Introduction. The beginning of the 20st century is marked by the further advancement
of laser optical technologies in various areas of practical medicine. One of these areas is
dentistry. In recent years, a large number of specialized registered laser systems for dentistry
have been created, which have significantly improved the quality of patient treatment in the
clinic of orthopedic dentistry and orthodontics. The article presents 38 years of experience in
the use of laser technologies in dental practice: in the clinic of therapeutic dentistry
(treatment of pathology of the oral mucosa and periodontal tissues), in orthopedic dentistry
and orthodontics (teeth preparation and laser compactosteotomy), in maxillofacial surgery (
using a “laser scalpel”).

The use of lasers in dentistry is based on the desire to make surgical interventions and
procedures minimally traumatic, minimally painful and minimize blood loss. In addition, with
the help of laser technologies, the problem of accelerating the reparative processes of bone
and soft tissues, forming a high-quality scar, and obtaining a good cosmetic result is solved.

Goal: to increase the effectiveness of complex orthopedic-surgical and orthodontic



treatment of patients in the clinic of orthopedic dentistry and orthodontics.

Material and research methods. Existing laser devices for dentistry allow you to make a
choice in favor of one system or another. For example, for therapeutic dentistry (treatment of
pathologies of the oral mucosa), it is enough to have a relatively inexpensive portable diode
laser with different (depending on specific medical technologies) wavelengths: 0.49 - 0.68,
0.82 - 0.84-0, 85-0.95-0.98-0.99 microns. The Department of Orthopedic Dentistry has
developed and put into practice a method of photodynamic therapy for diseases of the oral
mucosa and periodontal tissue, as well as a method of preparing the alveolar process using
low-intensity laser radiation before orthodontic treatment of patients in a formed occlusion,
as well as in the retention period of orthodontic treatment. For outpatient maxillofacial
surgery, a CO2 laser can be used, operating in both continuous and pulsed modes. Radiation
from a neodymium laser with a wavelength of 1.06 microns gives a good effect of dissection
and photocoagulation of soft tissue, and can also be used for bone tissue pathology. Erbium
lasers, as the most modern devices for dentistry, depending on the radiation modes, can work
on both soft (cut) and hard tissue (tooth, bone).

Factors that determine the choice of laser type for various areas of dentistry: a) analysis
of the spectral characteristics of the dominant chromophore of biological tissue - water,
hydroxyapatite, hemoglobin, melanin (dependence of absorption on wavelength 1); b) depth
of light penetration (h) into hard or soft biological tissues; c) volume of biological tissue (v)
heated by laser light; d) temperature (T) required to achieve a given medical effect, power (P)
or energy of the laser beam (E); e) thermal effect on surrounding tissues (A h), continuous,
pulsed or combined laser operating modes; f) the achieved medical effect - preparation,
ablation, coagulation - and its optimization. Laser dentistry is not intended to replace
conventional techniques; it offers additional advantages compared to traditional treatment.
Radiation with a wavelength of 1.07; 1.41 microns has a coagulation effect and, to a lesser
extent, tissue cutting property. The penetrating ability of radiation of 1.07 microns in soft
tissues with the same parameters of power, pulse energy and pulse duration is greater than
that of radiation with a wavelength of 1.32 microns, therefore, the coagulation ability and the
necrosis zone are more pronounced. Therefore, in the presence of bleeding in the surgical
area, for dissection of tissue of a relatively larger volume (benign formations), radiation with a
wavelength of 1.07 microns is advantageous, for more gentle vaporization - radiation with a
wavelength of 1.34 microns. We have developed a laser compactosteotomy technique with a
wavelength of 1.07 microns. Radiation with a wavelength of 2.9 microns penetrates tissue to a
depth of several tens of microns. The main feature of erbium laser radiation is a method of
tissue ablation called laser hydrokinetics. Hydrokinetics is the process of removing
biocalcified tissue by optimizing the energy absorption of atomized water particles (water-air
mixture). At the same time, microparticles charged with energy acquire the ability to
accurately and accurately remove tissue. The water particles are a charged agent that
removes the target tissue. We have developed a technique for preparing teeth for orthopedic
structures using an erbium laser with a wavelength of 3,2 microns. Due to the supply of a
water-air mixture to the optical dental handpiece, there is no pain effect when the radiation
acts on soft tissues, and anesthesia is not required. Discomfort rarely occurs, since energy is
absorbed by the liquid at the cellular level. This is the essence of photoablation.

The radiation of all lasers, due to the photothermal effect, has a bactericidal effect. Thus,



the primary use of the erbium laser is on tooth tissue. The main indications for the use of laser
technologies: gingivectomy; frenectomy; cuts; treatment of aphthous ulcers; leukoplakia;
herpetic rashes; peri-implantitis; pre-prosthetic preparation of bone tissue; removal of
affected dentin; hemangiomas; sealing dental fissures; root canal sterilization; pulp
coagulation; de-epithelialization of flaps in the treatment of marginal periodontitis; reduction
of tooth sensitivity, treatment of inflammatory diseases of the oral mucosa and periodontal
tissues.

Results. Advantages of laser technologies: more careful removal of carious tissue;
absence of vibration (when using a boron), as a result of which microcracks in the enamel do
not appear and the tooth does not heat up; lack of mechanical pressure; post-filling pain; dry
surgical field; the ability to perform any procedures on soft tissues; accelerated healing;
sterilization of the surgical field; no risk of cross infection; easy access to any treatment area;
maximum comfort for the doctor; removal of carious tissue; disinfection of the wound
channel; treatment of periodontal pockets; gingivectomy; frenectomy; aphthous ulcers;
removal of large areas of mucosa affected by leukoplakia; minimally invasive removal of
retention cysts of the minor salivary glands. Currently, ErfYAG lasers have been created to
work on soft and hard tissues. At the Department of Orthopedic Dentistry, laser surgical units
“Spear” and “Optima” with wavelengths of 1.06 microns, 1.32 microns and 2.9 microns were
successfully tested (about 500 outpatient operations were performed).

Conclusion. The use of laser optical technologies significantly increases the efficiency of
complex orthopedic-surgical and orthodontic treatment of patients in the clinic of orthopedic
dentistry and orthodontics (2-2.5 times).
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