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Introduction .

The question of the most effective method for ddmrasion and for the purpose of skin
rejuvenation in particular, is considered to berently central. Present-day plasma surgery and
dermatology possess the methods of the most eféeatid nontraumatic action on skin and its
derivatives, the tissues being not essentially vearmap, that assures the minimal degree of
devitalization[1; 3].

According to laboratory evidence we can judge thdto-wave techniques including the
radio-wave surgical tool “Surgitron” made by conif. MAN, USA, allow to perform versatile
surgical procedures connected with skin effecteus and papilloma ablations, wrinkles and
furrows reduction, dermabrasion, etc.).As this $agkace, the necrosis along the wound edges
and postoperative wound infection are avoidedpfteration being practically bloodleigsg.

At the same time one cannot but point to such adgms of cold plasma coagulation
(CPC) as: 1) low intrinsic temperature of plasmia #): currents of ion conductance do not
penetrate through patient’s body.

The aim of the study: Taking into consideration all stated above we toasblve the problem of
studying and comparing on the experimental basseffects of the apparatusriig Helium
Beam Coagylato€PC-100 (Sdring, Germany)and of the radio-wave surgical tool “Surgitron”
made by compELMAN, USA. The action of these surgical armameosthe morphological
structure of skirafter dermabrasion was examined taking into accthenfollowing parameters:
1) skin histology, 2) skin electron microexaminati@) skin necrosis produced by coagulation
and its depth identified in macroscopic inspect#ythe rate of complete regeneration.

Experimental material and approach: The experiments were made on 120 white laboratory

male rats with the original body weight of 130,01%g.. In the first group (60 rats) target CPC

application on the background of mixed intramuscutxal anesthesia by means of 2,5%

hexanal diluted by 1% Lidocaine solution was readion dehaired skin area of animal’'s back

2,0 2,0 cm in size. The time of exposure and mode petens are shown in table 1 below.
engineering data

Step Power Gas flow
(1tr\min)
Stepl 10w 0,1
Step?2 20w 0,2
Step3 30w 0,1

Apparatus Sering Helium Beam Coagylator CPC-1000 applies nelas the working
medium of plasmatron ion source to generate cadrpé. Visible to the human eye stable beam
enables to aim at the affected area of tissue@hayhlight the point of contact at the distance of
4 cm. .As a result of 2-3 sec. CPC application,htevscab has been formed without visible
macroscopic tissue damage. The electric arc formionde of the apparatus limits the distance
from the beam to the skin surface to 2-4 cm onayer
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The radio-wave surgical tool “Surgitron” (comp. Em USA) as a similar method of
surface anesthesia was applied to the second gida(prats.

“Surgitron” affects tissues basically in the sameyvas ,laser. The effect is realized
by heat that is generated in cells when they shesistance to RF wave passing through them.
As a result intracellular fluid begins boiling aimdreases inner cell pressure up to the pointsof it
rapture outwards from inside. This phenomenomaain as cell evaporatid6;7].

Dermabrasion by means of radiowave device “Sungitwas performed in the mode of
completely rectified current with power 0,5-1,0t8rdy electrode of “B” series.

The tissue samples from animals of the first ancbisé groups were obtained after
decapitation with prelimnary injection of Nembut®ihe samples were selected on the 3, 7, 14,
21 and 60 day after CPC and “Surgitron” exposum@. the purpose of light and electron
microscopy they were prepared and processed.

The results and discussion The obtained results show different dynamics angjes taking
place in the course of skin wound healing afteriapfpon of CPC and “Surgitron”. We proceed
from the assumption that intercellular and cellfeatrix interactions occurring in wound area,
imply rather complicated stage of interrelated psses that include inflammation, synthesis and
accumulation of territorial matrix, remodeling amepithelizatiorj1;2;4].

In the process of histological and electron micopsc examination of skin wound
samples it has been found that radio-wave effecses inflammatory changes in tissues
surrounding the exposure area after “Surgitron”aagfus application(Fig. 1,2) The depth of
skin necrosis averages 0,63, complete epithelization and derma structure repptake place
within the period from 14 to 21 days after applcat(Fig. 3).

The comparative study of CPC action in modes Steql Step 4 on skin has emerged
distinctly negative effect both in the aspect ofmosis depth and pathologic process character
(resulted in bleeding superficial ulceration cowkwath crust).

However, in contrast to the results received atiorachve action and after CPC
application in mode Step 1, cold helium plasma at&mn produces limited area epidermis
desquamation with subsequent scab formation. Regjgore of keratinocytes architectonics and
dermoepidermal anchoring villi (VII collagen typejithout any signs of underlying tissues
necrosis occurs during 21 days. Inflammation ddego’ beyond plasma exudation with no
neutrophil infiltration. Correspondingly, the demthnecrosis makes on average 0,55 mm, that is
0,08 mm less(12,7%) than at radiowave exposure.

Derma contains a lot of fibers and collagen fassialith signs of differentiation and
maturation (Fig. 4,5) Vascular response under the effect of mode Stefdeks distinct than in
mode Step 2.

Elastic fibres regenerate structure on the 21stafl@y CPC beams application.

Conclusions :

1) operating in modes SteplStep 2 (probe for 25 watt), while acting on slan f
the purpose of dermabrasion, reveal a number @héats advantages, viz: smaller
depth of necrosis hence devitalization of undegyitissues, delayed vascular and
inflammatory response, complete reepithelizatiod darma structures remodeling
observed on the 21 day after the apparatus applcat

2) The treatment of skin with the help of radio-wasurgical tool “Surgitron” to get
dermabrasion (by electrode of” B” series in uttetlyected current mode with power 0,5-1,0 )
was accompanied by worse inflammation and morenekt# devitalization of the underlying
and surrounding the operative site tissues. Rertogedf fiber derma structures appeared to be
more delayed than after application of the appar@RC operatingin modes Stepl Step 2
(probe for 25 watt).



Fig.1. Electron-diffraction, 8.000
Random location of collagen fibrils in rats skirrm@ after radio-wave exposure on the 3d day.
Untied granules of keratogialyne are shown.

Fig.2. Electron-diffraction, 8.000.
Basal keratinocyte from rat skin epidermis aftguasure to different waves off @ay of the
experiment. Extracellular edema and cell necrosis.

Fig. 3. Electron-diffraction, 8.000.
Spinous keratinocytes has no desmosome contastsntercellular spaces prevent from
forming of valuable cellular layer. f4lay after “Surgitron" action.



Fig.4. Electron-diffraction, 6.000.
Desmosome contacts in basal epidermis layer withssdf differentiation on the™day after

CPC application (Step 1).

Fig.5. Electron-diffraction, 6.000.
A great number of fibers and mature fibrils fasescof collagen on the $4lay of CPC

application. (Step 1).
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