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TpaaunuoHHBIE METOABI JEUCHHUS MPOOIEMHOI KOXKU HUMEIOT XUPYPrUUecKylo, (pU3MUYECKyI0 MIM XUMHYe-
CKYIO TIPHPOJY, HO BCE MEPEYUCIICHHBIE METOIbI UMEIOT 1000uHbIE AP PEKThI, 0COOEHHO €CIM OHU COIPOBOXKIA-
foTcs pyOueBanueM. COBPEMEHHBII 3Tan pa3BUTHsA KOMOYCTHOJOTHH, KOCMETOJIOTHH, IUIACTHYECKOH XUPYPTHH,
TPaHCILIAHTAJIOHUH XapaKTePU3YIOTCS OTCYTCTBHEM (DyHIAMEHTAIbHBIX OCHOB U IIPEACTABICHHUN JUIS IPOBEICHHS
3aIIpOrpaMMUPOBAHHBIX YHPABISEMbIX 3(P(EKTUBHBIX METOJOB JICYECHUs C M30EraHHEeM PHCKA OCIOKHEHHUH, KO-
TOpbIE HAJEXHO OCTAHOBHIIM OBl MPOrPECCHPOBAHUE MATOJIOTHYECKOTO PyOIla M €ro PeLUAUBEI TI0CIE XUPYPIHU-
geckoro JiedeHnsi. COBpeMEHHBIC TEXHOIOTHH HE MHBA3UBHOTO METO/Ia B 0OJIACTH KOCMETOJIIOTHH M 3CTETHIECKOU
MEIUIMHBI TO3BOJISIOT YCUINBATh 3 (eKT 0OHOBICHHS B I0CIIEC ONEPALMOHHBII IEPUOJ ¥ 110 OKOHYaHUH Kypca Je-
YEHHUsI IOMOTAFOT JUTUTENIBHO COXPAHUTh JOCTUTHYTBIH pe3yibrar. [IpHanHoil OTCyTCTBHS BOSMOXHOCTH HHAYKIIUH
HAaIpaBJICHHOH pereHepaluy KOKH SBIISETCS HeOCTaTOYHAs H3yYEeHHOCTh IpoIlecca perapaTHBHON pereHepaniu
KaK IOCJIe 0KOTOB, TAK M MOCJIE OIIEPATHBHBIX BMEIIATEIBCTB HAa KOXKE, YTO IUKTYET HEOOXOAMMOCTh bosiee riry6o-
KOTO U3yUYCHHsI MEXaHU3MOB 32)KUBJICHHUS paH. bonee rry6okuil ypoBeHb H3y4YeHHs POLIECCOB MOBPEKACHUS U CTa-
PEHHS KOXKH OKa)KeT HeCPAaBHEHHBIH TOTYOK B U3yYEHHU METOIOB OMOJIOYKCHUSI KOXKH H II03BOJIUT aKTUBU3HPOBATh
MPOLIECC UX BHEAPEHHUS B MEIUIIMHCKYIO IPAKTUKY UL AAIbHEHIICTO IIPUMEHEHNUS.
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Traditional treatments for problem skin have a surgical, physical, or chemical nature, but all these methods
have side effects, especially if accompanied by scarring. The modern stage of development of combustiology,
cosmetology, plastic surgery and transplantology is characterized by the lack of fundamental principles and concepts
for carrying out programmed controlled effective treatment methods to avoid the risk of complications that would
reliably stop the progression of a pathological scar and its recurrence after surgical treatment. Modern technologies
of non-invasive methods in the field of cosmetology and aesthetic medicine make it possible to enhance the effect of
renewal in the postoperative period and, at the end of the course of treatment, help to maintain the achieved result for
a long time. The reason for the inability to induce directed skin regeneration is insufficient knowledge of the process
of reparative regeneration both after burns and after surgical interventions on the skin, which dictates the need for a
deeper study of the mechanisms of wound healing. A deeper level of study of the processes of damage and aging of
the skin will provide an incomparable impetus in the study of methods of skin rejuvenation and will make it possible

to intensify the process of their introduction into medical practice for further use.
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As an organ, the skin makes up 15-20% of
the human body weight. Nowadays, significant
attention is paid to skin aesthetics, which led to
the emergence and development, in addition to
traditional medical cosmetology, of such areas
as aesthetic and plastic skin surgery, surgical
cosmetology and others. The development of
these areas required a new level of knowledge
about the functional morphology of the skin,
its changes under various surgical procedures
with the very purpose of maintaining its aes-
thetic appeal and healthy state for a long time.

Purpose of research

Choose a method of applying the effective-
ness and safety of non-invasive skin rejuvena-

tion. To select individually the best method of
non-invasive treatment of problem skin, which
will be the most accessible and applicable to a
wider range of age patients who need aesthetic
correction and patients with skin problems not
only of an age nature, but also after burns, re-
moval of neoplasms, skin transplantation due
to traumatic and post-burn defects.

Material and methods

For the period 2015-2019, materials from
the literature on aesthetic correction of skin de-
fects and age-related cosmetology, as well as
data from clinical practice, were taken as the
basis for studying the effectiveness of a non-
invasive technique. The clinical material was
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obtained in accordance with the Declaration of
Helsinki (2000) and the 2013 amendments with
the permission of the FEFU Ethics Committee.

Results of analysis of literature data

The skin is the organ with the greatest
susceptibility to environmental factors. Ther-
mal and chemical factors, electricity occupy
the most leading places among these factors.
The appearance of scars often causes serious
functional, cosmetic disorders, disability of
patients, a decrease in the quality of life of
patients, psychological problems arise, which
requires long-term specialized treatment. Cur-
rently, there are no generally accepted algo-
rithms for choosing methods for preventing the
development and treatment of scars, and the
tactics of treating patients with scars are most
often based on the personal experience of prac-
ticing doctors. The development of such algo-
rithms is difficult due to the uncertainty of the
terminology, the inconsistency of the criteria
for the differential diagnosis of various types
of scars, insufficient evidence of scar treatment
methods. This is due to the fact that most of the
studies are subjective, as well as with a long
period of scar tissue formation, which compli-
cates the observation of patients.

The current literature, against the back-
ground of the numerous methods for treating
skin lesions, there is no analysis of data on
monitoring the consequences, long-term out-
comes and results of the treatment performed
when using various methods, which compli-
cates the development of recommendations for
choosing a treatment for problem skin [1].

1.One of the new non-invasive, non-
thermal methods of treating problem skin is
the method of exposure using pulsed electric
fields. Golberg A., Khan S., Belov V. (2015)
developed a methodology and successfully
proved the use of pulsed electric fields in rats,
which led to a noticeable proliferation of the
epidermis, the formation of microvessels and
the secretion of new collagen in the treated ar-
eas without scarring.

The results show that pulsed electric fields
can serve as a new non-invasive skin therapy
for multiple degenerative skin diseases [2].

2. Pain is a common side effect of derma-
tological laser procedures (resurfacing for re-
juvenation, removal of age spots, hair removal,
leg telangiectasia, facial telangiectasia, remov-
al of tattoo marks, removal of papillomas due
to HPV lesions), therefore, for the effectiveness
of treatment, it is necessary to use non-invasive
anesthetics and anesthetic procedures. Use of
local anesthetics or skin cooling is allowed. It
is necessary to consider nationality- and sex-
based statistically significant differences in
pain perception, women are easier to tolerate

the pain. Local anesthetics effectively increase
pain threshold than the skin cooling. All these
data can be recommended for everyday clinical
practice [3].

3. The use of radiofrequency radiation with
multiple sources, combining 3 different meth-
ods for the patient: non-ablative radiofrequen-
cy skin tightening, fractional skin resurfacing,
and the use of RF-microneedles for non-abla-
tive coagulation and collagen remodeling [4].

4. Photodynamic therapy (PDT) is a meth-
od of treating various dermatological diseases,
including actinic keratosis. There are two types
of PDT available, the traditional PDT (c-PDT)
and the newly developed day PDT (DL-PDT).
Both methods require a local photosensitizer,
light source, and oxygen, and are comparable
in efficacy for the treatment of photoinduced
skin aging. The treatment is effective in elimi-
nating fine wrinkles, skin roughness, actinic
elastosis and macular hyperpigmentation. The
most effective PDTs are 5-aminolevulinic acid
(ALA) and methyl aminolevulinate (MAL).
Several pre-treatments help improve the ab-
sorption of the photosensitizer by the skin and
result in a significant increase in effectiveness.
The main limitation of c-PDT is the significant
pain associated with treatment, but DL-PDT
has proven to be almost painless. The duration
of the treatment is 2-3 treatment cycles, and the
results are completely obvious in 3-6 months
after the treatment. The unique advantage of
PDT is that it is a non-invasive procedure that
effectively treats a range of dermatological
conditions, including the prevention and thera-
py of precancerous actinic keratosis [5].

5. It was noted that a statistically signifi-
cant improvement in the skin was observed
in those patients who received non-invasive
application of vitamin C. At the same time,
rejuvenation was observed from the side of
a decrease in the indicators of photoaging of
the cheeks and perioral region (P =0.01), the
periorbital region, which is associated with
improved hydration. The biopsy showed an in-
crease in collagen as well as enhanced mRNA
staining for type I collagen and no evidence of
inflammation [6].

6. Extracellular matrix (ECM), comprising
of more than 70% of skin, is the major node
of skin recovery and regeneration. ECM is a
unique therapy used in sports medicine cosme-
tology for pain relief. It consists in the accu-
mulation of collagen fragments and agglutina-
tion of amorphous elastin. Chronic skin aging
treatment requires preparation of the skin bed
to optimize the results of rejuvenation proce-
dures and skin care programs. This includes
the application of agents, which are matrix-
ins, peptides resulting from the fragmentation
of matrix proteins that exhibit a wide range
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of Dbiological activities. Emerging cosmetic
and functional defects that cause psychologi-
cal discomfort to the patient, impaired active
social adaptation of patients after injuries and
operations that significantly affect the quality
of life, high probability and risk of developing
cancer against the background of scarring after
burns, the relevance of studying the features of
skin alteration and regeneration in case of inju-
ries of various etiologies is extremely high [7].
YiJ., Hong T., Zeng H., Li P., (2020) believe
that there are still complex clinical problems
associated with the lack of effective treatment
regimens with targeted control of the skin re-
generation process after burns and autodermo-
transplantation in the wound area. At the pres-
ent stage, the reasons why some keloids arise
from a mature scar several years after the initi-
ating injury are unknown, there is no data and
monitoring of the methods used to treat skin
problems in the patient’s history [8]. Also, the
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reasons for the development of true keloid dis-
ease are not clear (Fig. 1, 2).

Fig. 2. Scars of the facial skin after burns of a 58-year-old woman (a); facial scars after burns
of a 25-year-old woman (b); facial scars of a 34-year-old man after injury (c, d)
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7. Bioxytherapy is a technology in which
oxygen is supplied under pressure to the skin,
the concentration of which is about 90 %, which
is significantly higher than in the atmosphere
(21%). The cells of the surface layer of the skin
receive oxygen under the influence of pressure,
thereby increasing the metabolic rate in the epi-
dermis and dermis. At the same time, the per-
meability of the skin increases, which enhances
the effect of the active components that make up
the cosmetic preparations used during the pro-
cedure [9]. The permeability of the intercellular
membrane increases, the absorption of the active
substances of the preparations increases, which
even after the procedure nourish and protect the
skin for a long time. In most cases, the effect is
visible to the naked eye immediately after the
first oxygen needle procedure: the skin acquires
a smoother shade and smoother texture. Multi-
ple deep moisturizing and skin rejuvenation pro-
cedures eliminate flabbiness and dryness of the
skin, refresh and tone it. Non-injection wrinkle
filling procedures smooth out fine wrinkles and
reduce the severity of deeper ones, effectively
treat puffiness and dark circles under the eyes,
increase skin elasticity and restore a youthful,
healthy complexion. The result extends not only
to the skin, which after each procedure becomes
more even and taut, the complexion improves.
After the procedure, the skin will look healthy
and fresh. The metabolism is normalized, the
skin regeneration processes are accelerated. Im-
munity increases, the general condition of the
body improves [10]. Bioxytherapy can also be
carried out for the prevention and treatment of
various post-traumatic conditions, long-term
non-healing damage to the skin, overwork, and
environmental chronic stress. It is also recom-
mended for young skin to improve the results of
cleansing, as well as to combat dryness, dehy-
dration, skin stress, the effects of lack of sleep,
and prevent the first wrinkles. Also, oxygen
therapy procedures give excellent results in the
treatment of problem skin, in the complex ther-
apy of superficial hyperpigmentation. There are
no contraindications to this procedure, no com-
plications have been identified. Oxygen meso-
therapy is completely painless, the skin surface
remains intact after treatment [11].

Conclusion

There are many different skin rejuvenation
techniques available, but pain is a common
side effect of these procedures, which can be
relieved by local anesthetics or cooling.

In contrast to invasive, non-invasive tech-
niques imply a more gentle, delicate effect on the
skin, completely eliminating penetrating trauma
to the epidermis. Thus, when using them, the skin
remains completely intact and unharmed. The
advantages of non-invasive anti-aging methods

over invasive ones are obvious. Due to the ab-
sence of skin trauma during these procedures,
patients do not experience pain. These methods
have fewer contraindications compared to inva-
sive methods of rejuvenation. Complications, if
a specialist adheres to the technique of the proce-
dure, are also rare. It takes little time to complete
the anti-aging measures, the recovery period is ei-
ther minimal or absent altogether, there is no dan-
ger of infection. In addition, the choice of non-
invasive methods of rejuvenation is much wider
than the range of invasive methods for correcting
age-related changes, and they also give a rather
long-term effect, calculated for years. In addition,
after a non-invasive intervention, the body con-
tinues for a long time to independently synthesize
substances that contribute to the preservation of
youth and health of the facial skin.
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