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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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reziume

bipolaruli afeqturi aSlilobis dros kogni-
turi darRvevebis zogierTi maxasiaTeblebi

n.gnatiSini, e.buzdigani, s.CernaCuki, e.kulCickaia 

vinicis erovnuli samedicino universiteti, 
ukraina

kvlevis mizania bipolaruli afeqturi aSli-
lobis depresiul fazaSi kognituri funqcioni-
rebis maxasiaTeblebis Seswavla genderuli faq-
toris gaTvaliswinebiT.
kvlevis Sedegebi emyareba klinikuri da 

fsiqologiuri gamokvlevis monacemebs. gamo-
kvlevaSi monawileobda 27  mamakaci da 39 qali 
bipolaruli afeqturi aSlilobiT, romlebic 
mkurnalobdnen vinicis a.i. iuSCenkos sax. region-
alur fsiqonevrologiur saavadmyofoSi 2016 
wlidan 2020 wlamde arsebul msubuq da zomier 
depresiis epizodebTan dakavSirebiT (ICD-kodi 
daavadebaTa saerTaSoriso klasifikacia 10 F31.3). 
kvlevis Sedegad gamovlinda kognituri pro-

cesebis mniSvnelovani darRvevebi, maT Soris yu-
radRebis, mexsierebis, SemecnebiTi da Semsrulebe-
li funqciebis darRvevebi. kognituri klinikuri 
simptomatikis struqturaSi Warbobda dagviane-
buli azrovnebis gamovlena pacientebis 100%-Si, 
koncentraciis da yuradRebis daqveiTeba: mama-
kacebSi 88,9%, qalebSi 82,1% (p<0,05), dagegmvisa da 
gadawyvetilebis miRebis sirTuleebi - 85,2% da 
79.5% (р>0.05). azrovnebis rigiduloba naklebad 
xSirad vlindeboda - 81,5% da 59,0% (p<0,05). bipo-
laruli afeqturi aSlilobis mqone pacientebi 

mniSvnelovnad nela asrulebdnen Tanmimdevru-
lad dakavSirebis testis „a“ nawils (101,0±13,6 wm. 
da 98,9±8,9 wm., p>0,05) da Tanmimdevrulad dakav-
Sirebis testis „b“ nawils (333,5±17,9 wm. da 331,3±12,9 
wm., p>0,05), rac miuTiTebs vizualuri informaciis 
damuSavebis Semcirebul SesaZleblobaze, meqa-
nikuri mexsierebis gauaresebaze, muSaobis fun-
qcionirebis, samuSao mexsierebis da inhibirebis 
kontrolis darRvevaze; verbaluri testis Sede-
gebi uaresi aRmoCnda: qvetesti „sityvebis raode-
noba aso „k“-ze“ (12.1±2.3 sityva da 12.9±1.6, p>0,05), 
qvetesti „sityvebis raodenoba aso „p“-ze“ (10,5±2,4  
sityva da 10,8±1,8 sityva, p>0,05), qvetesti „mamakacis 
saxelebi“ (11,2±2,1 sityva da 11,9±1,5 sityva, p>0,05), 
qvetesti „xili/aveji“ (10,4±2,3 sityva da 10,7±1,6 si-
tyva, p>0,05), rac bradifsiqizmis, motoruli Camor-
Cenilobis, yuradRebis da mexsierebis daqveiTebis 
Sedegia; aseve, strupis testis Sesrulebaze meti 
drois daxarjva: ferebis dasaxelebis wakiTxva, 
sadac Sriftis feri gansxvavdeba sityvis mniS-
vnelobisgan (166.1±12,7  wm. da 164,4±8,8 wm., p>0,05), 
sityvis ferebis Tqma, sadac Sriftis feri gan-
sxvavdeba sityvis mniSvnelobisgan (68,2±8,7  wm. da 
66,7±5,6 wm., р>0,05), ferebis dasaxelebis wakiTxva, 
romlebic Sav ferSia dabeWdili (69,4±9,1 wm. da 
67,8±5,8 wm., p>0,05), ferebis dasaxeleba (100,8±6,2 wm. 
101,6±±5,2 wm., p>0,05), rigidulobis/moqnilobis kon-
trolis maCveneblebi (97,9±4,5 wm. da 97,7±3,6 wm., 
p>0,05), verbalobis maCvenebeli (1,5±0,1 wm., p>0,05), 
rac miuTiTebs interferenciis gamoxatul 
efeqtze da SemecnebiTi kontrolis procesebis 
mniSvnelovan rigidulobaze, SemecnebiTi fun-
qciebis avtomatizaciis darRvevasTan da maTi 
damoukidebeli funqcionirebis xarisxis Semci-
rebasTan erTad.

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

Bondarenko I., 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]. 

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 2nd, 7th and 21st 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 25th and 75th 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 (р=0,005, 
р<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 М±SD/Me (25%;75%) (Number 24)

Age, (М±SD) 42,96±8,46

Height, (Mе (25%;75%)) 167 (165, 168,5)

Weight (М±SD) 60,42±5,58

Body mass index (М±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) 2nd day after procedure (n=24) Significance value 
when compared before 
the procedure and on 
the second day after

М±SD/Me (25%;75%) М±SD/Me (25%;75%)

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 
the procedure and 1.5 

months afterМ±SD/Me (25%;75%) М±SD/Me (25%;75%)

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**
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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)

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)

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 

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 21st 
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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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 

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)

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)

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

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 7th, 21st 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

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 7th 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.

REFERENCES 

1. American Society for Aesthetic Plastic Surgery. Cosmetic 
Surgery National Data Bank Statistics; 2019
2. Robati R.M., Asadi E., Shafiee A., Namazi N., Talebi A. Ef-
ficacy of long pulse Nd: YAG laser versus fractional Er: YAG la-
ser in the treatment of hand wrinkles. // Lasers Med Sci.-2018.- 
33:461–467.
3. Kee-Hsin Chen R.N., Ka-Wai Tam., I-fan Chen., Shihping 
Kevin Huang., Pei-Chuan Tzeng., Hsian-Jenn Wang.. A sys-
tematic review of comparative studies of CO2 and erbium:YAG 
lasers in resurfacing facial rhytides (wrinkles). // Journal of 
Cosmetic and Laser Therapy. – 2016;19(4): 199-204 DOI: 
10.1080/14764172.2017.1288261.
4. Hamilton M., Campbell A., Holcomb J.D. Contemporary La-
ser and Light-Based Rejuvenation Techniques. // Facial Plast 
Surg Clin N Am.- 26 (2018);113-21.
5. Tanghetti E.A. The histology of skin treated with a picosec-
ond alexandrite laser and a fractional lens array. // Lasers Surg 
Med 2016;48(7):646–52.
6. Alster T.S, Wanitphakdeedecha R. Improvement of postfrac-
tional laser erythema with light-emitting diode photomodula-
tion. //Dermatol Surg.- 2009;35:813–5.
7. Wortsman X.. Identification and Complications of Cos-
metic Fillers: Sonography First // J Ultrasound Med. – 2015. 
– Vol.34(7). P.1163-72. 
8. Schelke LW, Decates TS, Velthuis PJ. Ultrasound to improve 
the safety of hyaluronic acid filler treatments // Journal of Cos-

metic Dermatology; 2018 Dec: Vol. 17, Issue 6: 1019-1024.
9. Privalova E.K., Shumina Y.A., Vasilyev A.Yu., Bondarenko 
I.N. The Phantom for Studying Foreign Bodies’ Echo-Signs // 
International Journal of Biomedicine 10 (2) (2020) 124-128. 
http://dx.doi.org/10.21103/Article10(2)_OA7
10. Alster T.S, Tanzi E.L. Complications in laser and light sur-
gery. In: Goldberg DJ, editor. Lasers and Lights, Volume 2. Phil-
adelphia: Saunders Elsevier; 2008. p. 99–112.
11. Graber E.M., Tanzi E.L., Alster T.S., Side Effects and Com-
plications of Fractional Laser Photothermolysis: Experience 
with 961 Treatments. //Dermatol Surg.- 2008;34:301–307.

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 2nd, 7th, 21st 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 1,75±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 7th day. 

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

РЕЗЮМЕ

РОЛЬ УЛЬТРАЗВУКОВОГО ИССЛЕДОВАНИЯ      
ВЫСОКОГО   РАЗРЕШЕНИЯ В ДИАГНОСТИКЕ КОЖИ 
ЛИЦА И ШЕИ ПОСЛЕ ЛАЗЕРНОГО ОМОЛОЖЕНИЯ

Бондаренко И.Н., Привалова Е.Г

центральный научно-исследовательский институт 
лучевой диагностики, российская Федерация

С помощью ультразвукового исследования (УЗИ) высоко-
го разрешения обследовано 25 пациентов до процедуры, на 
2, 7, 21 день и спустя 1,5 месяца после комбинированного 
воздействия на кожу лица и шеи эрбиевым (Er:YAG) лазе-
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ром, в режиме холодной абляции, и неодимовым (Nd:YAG) - 
в длинноимпульсном режиме. Максимальная толщина дер-
мы отмечена в средней трети (стандартная точка измерения 
по среднезрачковой линии в проекции инфраорбитального 
отверстия) и составила 1,75±0,29 мм, минимальная - на шее 
и подглазничной области, соответственно 1,2 (1,15; 1,3) мм 
и 1,15±0,15 мм. На вторые сутки после процедуры отмеча-
лось статистически значимое увеличение толщины дермы в 
средней трети в проекции инфраорбитального отверстия до 

2,63±0,33 мм и в субментальной области шеи - до 1,57±0,23 мм, 
за счет всех ее слоев в сравнении со значениями до процеду-
ры (р=0,005, р<0,0001). При ультразвуковом исследовании 
в В-режиме визуализация слоев дермы затруднена, при ком-
прессионной эластографии жесткость тканей уменьшилась, в 
режиме цветового допплеровского картирования наблюдалась 
более выраженная васкуляризация в сравнении с исходной до 
процедуры, сохраняющаяся до 6 недель. С 7 суток УЗИ карти-
на в В-режиме соответствовала исходным показателям.  

reziume

maRali garCeviTobis ultrabgeriTi kvlevis roli saxis 
da kisris kanis diagnostikaSi lazeruli gaaxalgazrdavebis Semdeg

i.bondarenko, e.privalova

sxivuri diagnostikis centraluri samecniero-kvleviTi instituti, ruseTis federacia

maRali garCeviTobis ultrabgeriTi kvlevis 
gamoyenebiT gamokvleulia 25 pacienti procedura-
mde da me-2, me-7, 21-e DdRes da 1,5 Tvis Semdeg saxi-
sa da kisris kanze erbiumis (Er:YAG)  lazeris 
kombinirebuli gamoyenebis Semdeg, civi ablaciis 
reJimSi da neodimuri  (Nd:YAG) lazerisa - grZel-
impulsur  reJimSi.  dermis maqsimaluri sisqe 
aRiniSna Sua mesamedSi (gazomvis standartuli 
wertili - gugis Sua xazze infraorbituli 
xvrelis proeqciaze) da Seadgina 1,75±0,29 mm, mini-
maluri – kisersa da TvalisqveSa midamoSi, Sesa-
bamisad 1,2 (1,15; 1,3) mm da 1,15±0,15 mm.
proceduridan meore dRes, proceduramdel 

maCveneblebTan SedarebiT,  aRiniSna dermis sisqis 
statistikurad sarwmuno momateba Sua mesamedSi 
infraorbituli xvrelis proeqciaze 2,63±0,33 mm-mde,  
kisris submentalur midamoSi - 1,57±0,23 mm-mde, 
misi yvela Sris xarjze (р=0,005, р<0,0001).
ultrabgeriTi kvlevisas B-reJimSi dermis 

fenebis vizualizacia garTulebulia; kompre-
siuli elastografiisas qsovilebis simtkice Sem-
cirda; konvergentuli feradi doplerogarfiisas 
aRiniSna ufro gamoxatuli vaskularizacia, proce-
duramdel donesTan SedarebiT, rac SenarCunda 6 
kviramde periodSi. me-7  dRidan ultrabgeriTi su-
raTi B-reJimSi Seesabameboda sawyis maCveneblebs.

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 

[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-


