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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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THE ROLE OF HIGH-RESOLUTION ULTRASOUND IN THE DIAGNOSTICS
OF FACIAL AND NECK SKIN AFTER LASER RESURFACING

Bondarenko 1., Privalova E.

Central Research Institute of Radiation Diagnostics, Russian Federation

Hardware cosmetology is developed in a spiral. Manufactur-
ers of equipment improve technologies, new products appear,
however, the most popular and top-requested ones are light
techniques used for epilation, treatment of pigmented and vas-
cular pathologies, rejuvenation of face, neck and hands [1,2].
Cosmetologist uses the following types of lasers in the practice:
ablative and non-ablative, which have both fractional and non-
fractional forms. It has become possible for fractional lasers
to treat large areas while maintaining the integrity of the skin
integument, activating the processes of regeneration, collagen
synthesis and angiogenesis through controlled damage [3,4].
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When exposed to high energies, it is formed inflammation in
the skin, which passes through the stages of alteration, exuda-
tion, in the form of edema and erythema from 1 to 3 days, and
proliferation from 4 to 21 days at the final stage [5,6]. Scientific
researches on ultrasound diagnostics in aesthetic medicine are
not numerous and mainly devoted to the diagnosis of complica-
tions after contour correction with fillers [7,8]. There is experi-
mental work on visualization of foreign bodies [9]. Therefore,
it is of research and practice interest to study the possibilities
of high-resolution ultrasound in the diagnostics of tissues after
cosmetic procedures at different stages. Data on the ultrasound
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image of the skin after combined exposure to it with erbium and
neodymium lasers are not provided in the published literature.

The aim is to study the diagnostic and prognostic roles of high-
resolution ultrasound at different stages after laser resurfacing.

Material and methods. 25 people were examined before
and after combined exposure to the facial and neck skin with
high-energy erbium (Er:YAG) and neodymium (Nd:YAG) la-
sers. Gender composition: 1 man and 24 women aged from 30
to 65 years. The skin of the face and neck was subject to com-
bined exposure to the fractional Nd:YAG and Er:YAG lasers
(Nd:YAG in a long-pulse mode and Er:YAG in a cold ablation
mode. High-resolution ultrasound examination was performed
with linear sensors with a frequency from 10 to 22 MHz and
from 6 to 18 MHz, using B-mode, modes of Doppler Technolo-
gies (CDI, EC, microV) and compression elastography, before
the procedure and after on the 2", 7" and 21% days, which cor-
responded to the periods of exudation and proliferation, as well
as after 1.5 months. The parameters of the skin were assessed at
standard points on the face and neck using the same equipment
modes and parameter settings. The thickness of the epidermis,
dermis of the face and neck was measured. All patients signed
informed consent prior to the procedure.

The criterion for selection in the group for statistical analysis
was the female gender without pronounced somatic and acute
dermatological pathology (Table 1). We analyzed quantitative

indicators of the skin and soft tissues of the face and neck, and
one qualitative indicator (the degree of vascularization in the
mid face) before the procedure and in dynamics after. The analy-
sis of the data obtained was carried out using statistical methods
for small dependent groups. For the quantitative parameters of
dependent samples, the difference between the measured param-
eters before and after the procedures was checked for normal
distribution using several methods: Shapiro-Wilk test for small
sample sizes, the indicators of asymmetry and excess were com-
pared with the corresponding tabular critical values of these in-
dicators at a significance value of 0.05, and box diagrams were
also used.

In the case of normality of difference between the respective
test pairs of measurements before and after the procedure, the
parameters were presented as the mean (M) and standard devia-
tion (SD), and the mean values were compared using the paired
Student’s t-test for dependent samples in the section by zones.
If the hypothesis of normality was rejected, the data were pre-
sented as the median (Me) and 25" and 75" percentiles; the com-
parison of the medians was carried out using the Wilcoxon test.

Results and discussion. On the second day after the proce-
dure, the epidermis and dermis increased in size in the middle
third at the point along the mid-pupillary line in the projection
of the infraorbital foramen and in the submental area (p=0,005,
p<0,0001) (Tables 2, 3) (Fig. 1-4).

Table 1. Mean values and medians of some characteristics
of women who underwent the procedure of combined exposure to erbium and neodymium laser

Parameter M=+SD/Me (25%:75%) (Number 24)
Age, (M£SD) 42,96+8,46
Height, (Me (25%;75%)) 167 (165, 168,5)
Weight (M+SD) 60,42+5,58
Body mass index (M+SD) 21,71+2,04

Table 2. Results of ultrasound examination of skin thickness in different anatomical areas
of the face and neck before and on the second day after laser exposure

Structure Before procedure (n=24) 2" day after procedure (n=24) Significance value
when compared before
M=SD/Me (25%375%) M£SD/Me (25%;375%) the procedure and on
the second day after
Infraorbital area along the mid-pupillary line
Epidermis 0,2+0,06 0,25+0,04 0,005%*
Dermis 1,75+0,29 2,63+0,33 <0,0001*
Submental area
Epidermis 0,18+0,05 0,25+0,57 <0,0001*
Dermis 1,17+0,13 1,57+0,23 <0,0001*

where * is indicated based on the paired Student s t-test for dependent samples, ** - based on Wilcoxon test

Table 3. Results of ultrasound examination of skin thickness in different anatomical areas
of the face and neck before and after laser exposure

Structure Before procedure (n=24) 1.5 months after procedure (n=24) Significance value
when compared before
M=SD/Me (25%;75%) M=SD/Me (25%;75%) the procedure and 1.5
months after
Forehead area along the mid-pupillary line
Epidermis 0,24+0,06 0,23+0,06 0,719*
Dermis 1,7 (0,55; 1,8) 1,6 (1,5; 1,65) 0,036**
Periorbital area along the mid-pupillary line
Epidermis 0,17 (0,15; 0,2) | 0,2 (0,18; 0,23) 0,171%*
© GMN 135
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Dermis 1,15+0,15 | 0,99+0,13 0,155%*
Infraorbital area along the mid-pupillary line

Epidermis 0,2+0,06 0,23+0,06 0,98*

Dermis 1,8 (1,65; 1,9) 1,9 (1,75; 2,1) 0,00018**
Modiolus projection

Epidermis 0,19+0,03 0,21+0,05 0,269*

Dermis 1,7 (1,6; 1,8) 1,65 (1,6; 1,7) 0,011**
Oval along the mid-pupillary line

Epidermis 0,18+0,03 0,17+0,04 0,263*

Dermis 1,5 (1,4; 1,6) 1,5 (1,4; 1,6) 0,778%*
Submental area

Epidermis 0,18+0,05 0,19+0,04 0,526*

Dermis 1,2 (1,05; 1,3) 1,2 (1,15; 1,3) 0,102%**
Anterior surface of the neck in the carotid triangle projection

Epidermis 0,18+0,05 0,18+0,03 0,864*

Dermis 1,2 (1,15; 1,3) 1,3 (1,2;1,3) 0,021**

where * is indicated based on the paired Student s t-test for dependent samples, ** - based on Wilcoxon test

Fig.1 The image shows the skin of a 37-year-old man in the pro-
Jection of the infraorbital foramen along the mid-pupillary line
before the procedure. The study was performed in B-mode on
a gel pad with a high-frequency linear transducer with a fre-
quency from 10 to 22 MHz on the surface. Depth of scanning is
7 mm. After shaving, the epidermis is visualized as a homoge-
neous hyperechoic band of 0.18 mm thick (Arrow 1). The dermis
is homogeneous without distinct differentiation into papillary
and reticular layers, 2.6 mm in thickness (Arrow 2)

OPEWTA CIIPAEA TOFHIAGHTARBHO

Fig. 3 The image shows a longitudinal section of the skin
of a 43-year-old woman in the periorbital area along the mid-
pupillary line, parallel to the bony orbital margin before the
procedures. The study was performed in B-mode on a gel pad
with a high-frequency linear transducer with a frequency from
10 to 22 MHz on the surface. Depth of scanning is 7 mm. The
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Fig. 2 The image shows the skin of a 37-year-old man in the
projection of the infraorbital foramen along the mid-pupillary
line on the second day after combined exposure to erbium and
neodymium lasers. The study was performed in B-mode on a gel
pad with a high-frequency linear transducer with a frequency
from 10 to 22 MHz on the surface. Depth of scanning is 7 mm.
The epidermis is visualized as a heterogeneous hyperechoic
band of 0.25 mm thick with signs of exfoliation (Arrow 1). The
dermis is homogeneous, without distinct differentiation into the
papillary and reticular layers, 3.1 mm in thickness (Arrow 2)

OFEMTA CITFASA WOFHIOH TANERD

Fig. 4 The image shows a longitudinal section of the skin of
a 43-year-old woman in the periorbital area along the mid-
pupillary line, parallel to the bony orbital margin on the 21
day after combined exposure to erbium and neodymium la-
sers. The study was performed in B-mode on a gel pad with
a high-frequency linear transducer with a frequency from 10
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epidermis is visualized as a heterogeneous hyperechoic band of
0.29 mm thick with signs of exfoliation (Arrow 1). The dermis is
heterogeneous, differentiated into hypoechoic papillary (Arrow
2) and hyperechoic reticular (Arrow 3) layers. The tissue thick-
ness from the papillary dermis to the orbicular muscle of the eye
is 1.2 mm (Arrow 4). The thickness of the orbicular muscle of the
eye is 0.99 mm (Arrow 5)

Fig. 5 The image shows the skin of a 37-year-old man in the
projection of the infraorbital foramen along the mid-pupillary
line before the procedures. The study was performed in the mode
of compression elastography with a high-frequency linear trans-
ducer with a frequency from 15 to 18 MHz on the surface. Depth
of scanning is 15 mm. The dermis (Arrow 1) corresponds to the
spectrum of tough tissues, the subcutaneous tissue (Arrow 2) - to
medium-tough tissues

The ultrasound image of the increase in skin thickness in
the middle and lower third on the second day corresponded to
edema of the dermis and exfoliation of the epidermis, which
was visualized as a heterogeneous band with multiple small
hyperechoic fragments (Fig. 1-2). The differentiation of the
dermis into layers is difficult in B-mode during ultrasound
examination; the toughness of the tissues corresponds to the

to 22 MHz on the surface. Depth of scanning is 7 mm. The
epidermis (Arrow 1) is visualized as a heterogeneous hyper-
echoic band of 0.21 mm thick. The dermis is heterogeneous,
indistinctly differentiated into layers. The tissue thickness

from the papillary dermis to the orbicular muscle of the eye

is 0.79 mm (Arrow 2). The thickness of the orbicular muscle
of the eye is 1.0 mm (Arrow 3)

HEKA CAMMTTANGHO
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Fig. 6 The image shows the skin of a 37-year-old man in the
projection of the infraorbital foramen along the mid-pupillary
line on the second day after combined exposure to erbium and
neodymium lasers. The study was performed in the mode of
compression elastography with a high-frequency linear trans-
ducer with a frequency from 15 to 18 MHz on the surface. Depth
of scanning is 15 mm. The dermis (Arrow 1) corresponds to the
spectrum of medium-tough tissues, the subcutaneous tissue (Ar-
row 2) - to the soft and medium-tough tissues. Septa are well
visualized as hyperechoic linear inclusions (Arrow 3). There are
ultrasound signs of edema of dermis and subcutaneous tissue

moderate one during compression elastography (Fig. 5.6).
Vascularization is pronounced in the CDI mode in compari-
son with the baseline before the procedure; it persisted up to
6 weeks (Fig. 7, 8). There haven’t been detected differences
from the echo structure of the skin before the procedures on
the 7, 21% days and after 1.5 months B-mode and mode of
compression elastography.

Fig. 7. The image shows a sagittal skin section of a 43-year-
old woman in the projection of the infraorbital foramen along
the mid-pupillary line before the procedures. The study was per-
formed in the microV mode on a gel pad with a high-frequency
linear transducer with a frequency from 10 to 22 MHz on the
surface. Depth of scanning is 7 mm. Single vessels are visualized
at the level of the border between the dermis and hypodermis
(Arrow 1). There are ultrasound signs of decreased vasculariza-
tion

© GMN

Fig. 8 The image shows a sagittal skin section of a 43-year-
old woman in the projection of the infraorbital foramen along
the mid-pupillary line on the 7" day after combined exposure
to erbium and neodymium lasers. The study was performed in
the microV mode on a gel pad with a high-frequency linear
transducer with a frequency from 10 to 22 MHz on the surface.
Depth of scanning is 7 mm. Multiple vessels are visualized at
the level of the border of the dermis and hypodermis, papillary
and reticular dermis (Arrow 1). There are ultrasound signs of
pronounced vascularization
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The data obtained describe the results of changes in the epi-
dermis and dermis in different periods after combined exposure
to them with erbium and neodymium lasers. When choosing
modes for carrying out procedures, it should be taken into ac-
count that the dermis differs in thickness in different areas. It is
thicker in the area of the forehead, middle and lower third, than
in the periorbital, submental areas and the anterior surface of the
neck. When exposed with high energies, areas with thin skin are
prone to cicatrization [10].

The ultrasound image shows edema with pronounced vascu-
larization during the period of exudation. Good vascularization
is maintained during the proliferation period. The presence of
edema, increased vascularization, for example, in case of rosa-
cea in remission, without pronounced clinical manifestations,
increase the risk of complications and adverse events associated
with the laser exposure [11]. Ultrasound control over the process
of exfoliation of the epidermis, dermal edema, vascular reaction
allows timely conduct or limit the appointment of repeated pro-
cedures. Visualization and dynamic observation of the phases
of different periods of inflammation makes it possible to non-
invasively assess its completion or, on the contrary, its presence.
High-resolution ultrasound examination at the stage of planning
the laser correction of age-related changes, as well as after per-
forming the procedures, optimizes the treatment protocol, re-
duces the risk of developing adverse events and complications.

Conclusions. Typical ultrasound signs during the period of
exudation after combined exposure to the facial and neck skin
of the patients with erbium and neodymium lasers will include
the lack of distinct differentiation into the papillary and reticular
layers of the dermis, homogeneous echo structure, thickening,
increased vascularization, a decrease in toughness in the elastog-
raphy mode to the spectrum of subcutaneous fat (SF).

The maximum thickness of the dermis is noted in the mid-
face, the minimum thickness is in the infraorbital area and neck.
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SUMMARY

THE ROLE OF HIGH-RESOLUTION ULTRASOUND IN
THE DIAGNOSTICS OF FACIAL AND NECK SKIN AF-
TER LASER RESURFACING

Bondarenko I., Privalova E.

Central Research Institute of Radiation Diagnostics, Russian
Federation

High-resolution ultrasound (US) was used to examine 25 pa-
tients before the procedure and at the 2™, 7%, 21 days and in
1.5 months after combined exposure to the skin of the face and
neck with the Er:YAG laser in cold ablation mode and with the
neodymium (Nd:YAG) laser in long pulse mode. The maximum
dermis thickness was noted in the middle third (the standard
measurement point along the mid-pupillary line in the projection
of the infraorbital foramen) and composed 1,754+0,29 mm, the
minimum on the neck and in infraorbital area - 1,2 (1,15; 1,3)
mm and 1,15+0,15 mm, respectively. On the second day after
the procedure, there was a significant increase up to 2,63+0,33
mm in the dermal thickness in the middle third in the projec-
tion of the infraobital foramen and up to 1,57+0,23 mm in the
submental area of the neck due to all its layers in comparison
with the values given before the procedure (p=0.005, p<0.0001).
Visualization of the dermis layers was difficult in B-mode dur-
ing ultrasound, the toughness of the tissues decreased at com-
pression elastography, pronounced vascularization was detected
in the CDI mode in comparison with the initial one before the
procedure and persisted up to 6 weeks. The ultrasound image
in B-mode corresponded to the initial parameters starting from
the 7" day.

Keywords: ultrasound, laser resurfacing, Er:YAG, erbium la-
ser, Nd:YAG, neodymium laser.

PE3IOME

POJIb VJIBTPA3BYKOBOI'O HUCCIIEJOBAHUSI
BbICOKOI'O PA3PEHIEHUSA B JUAT'HOCTHUKE KOXHU
JIMOA 1 IHEU ITOCJIE JIASEPHOI'O OMOJIOKEHUSA

Bonpnapenko U.H., [IpuBanosa E.I'

Lenmpanvnuii HAYYHO-UCCAe008aAMENbCKULL
ayuesoul ouaznocmuxu, Poccutickas @edepayus

uHncmumym

C noMo1LBIO0 YIbTpa3BykoBoro uccienoBanus (Y3U) Beicoko-
0 pa3pelieHus 00CIe0BaHo 25 NalMeHTOB 0 MPOLEAYPhl, Ha
2, 7,21 nenb u crnyers 1,5 Mecsna nocie KOMOMHUPOBAHHOTO
BO3IEHCTBUS Ha KOXKYy Juna u 1ien spouesbiM (Er:YAG) nase-
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POM, B pexKHME X0I0aHOU abssiinu, u HeoquMoBbiM (Nd: YAG) -
B JUIMHHOMMITYJIbCHOM pexuMme. MakcuMalibHasl TOJIIUHA Iep-
MBI OTMEUEHA B CPEIHEH TpeTH (CTaHAapTHAas TOUKA U3MEPEHUs
[0 CPEe/IHEe3PAYKOBON JIMHUK B MPOEKIMU HH(PaopOUTAIBLHOTO
oTBepeTHs) U cocTaBuia 1,75+0,29 MM, MUHUMAIbHAS - HA 1LIee
W NOJIIa3HUYHOM obnacTtH, coorBercTBeHHO 1,2 (1,15; 1,3) MM
u 1,15+0,15 mm. Ha Bropble cyTku mocie mpoueaypsl oTMeda-
JIOCh CTAaTUCTUYECKH 3HAYMMOE YBEIMYCHUE TOILIUHBI AEPMBI B
cpenHel TpeTH B MPOCKLUK HHPPAOPOUTATIBHOTO OTBEPCTHS J10

2,63+0,33 MM 1 B cyOMeHTasIbHO# obiacTy mier - 10 1,57+0,23 mm,
3a CUeT BCEX €€ CII0EB B CPABHEHHUHU CO 3HAYCHHUSIMHU J10 POLE/Y-
pst (p=0,005, p<0,0001). IIpu yabTpa3ByKOBOM HCCIEIOBAaHUU
B B-pexxnme Bu3yanmuzalus coeB IepMbl 3aTpyIAHEHA, IIPU KOM-
MPECCHOHHON 31acTorpadn KECTKOCTh TKAHEH YMEHBIIINIACH, B
peXKUME IIBETOBOTO JIOMIIIEPOBCKOTO KAPTHPOBAHHUS HAOFOIAIach
GoJiee BbIpaKCHHAsI BACKYILSIPU3ALMS B CPABHEHUHU C HCXOIHOU J10
HpoLeRypbl, coxpanstouiasics 10 6 Hexenb. C 7 cytok Y3U kapru-
Ha B B—pe)l(l/IMe COOTBETCTBOBAJIA UCXOAHBIM ITOKA3aTCIISIM.
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EFFECT OF 2,6-DIMETHYLPYRIDINE-N-OXIDE ON THE SEVERITY OF CYTOGENETIC
EFFECTS INDUCED BY DIOXIDINE IN BONE MARROW CELLS OF MICE

Vasetska O., Zubko O., Prodanchuk M., Kravchuk O., Zhminko P.

L.I. Medved's Research Center of Preventive Toxicology, Food and Chemical Safety,
Ministry of Health of Ukraine (State Enterprise)

The rapid technological development of society at the pres-
ent stage has led to global pollution of the environment with
various types of chemicals that have harmful properties and
potential delayed effects, among which a special place is occu-
pied by pesticides. As you know, to protect the crop from pests,
pesticides are deliberately introduced into the environment and
some of them persist for a long time in various objects (water,
soil, air, food), thereby causing irreparable damage to both the
inhabitants of the aquatic, soil and ground environment and hu-
man health. Based on the entire variety of scientific literature on
the mutagenic activity of pesticides, it can be stated briefly that
some pesticides used in agriculture and having genotoxic poten-
tial are mainly weak mutagens [18,23,27,29]. It should be noted
that pesticides that do not have a direct mutagenic effect, for ex-
ample, azinfosmethyl, diazinon in animals, metribuzin and am-
etrine in plants, form genotoxic metabolites during metabolism
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[18,23,28], which should be taken into account when developing
hygienic standards for the initial active substance and assessing
the potential risk of its genotoxic metabolites for human health.

The most at risk of pesticides are workers engaged in the pro-
duction and use of pesticides in agriculture. It was shown that
cytogenetic disorders characterized by an increased frequency
of chromosome aberrations in human peripheral blood lym-
phocytes were detected in workers who came into contact with
pesticides such as ziram, zineb, TMTD (tetramethylthiuram di-
sulfide), benomyl, polychlorocamphene (toxaphene), cotoran
(fluometuron), as well as with some organophosphorus insecti-
cides [1], which may indicate an increased risk of reproductive
disorders and the growth of cancer.

When exposed to cultivated and wild plants, pesticides such
as 2,4-D, TMTD, propazine, atrazine and simazine, a number of
organophosphates, and heavy metal salts make a certain contri-
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