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IJTACTUYECKAA XUPYPI'UA PLASTIC SURGERY
DOI: 10.65197/3106-4035-2026-2-2-7-23

CPABHUTEJ/IbHAA 3®PEKTUBHOCTH METO/A0B XPIPYPF?I‘JECKOI?I
KOPPEKIMUIIEPUOPBUTAJIbBHON30HbI: PETPOCIIEKTUBHBIN AHAJIN3

H.X.IllamcoB'?,/I.T'yo**%, M.M. UcMmoun10B"%, M.C. Caugos'?, /1. Yen>*,0.A. MykumoBa'~

IPecny6aukaHcKull Hay4Hblll yeHmp cepdeyHo-cocyoucmotl Xupypauu;

20bwjecmeo nsaacmuveckux u 3cmemudeckux xupypzos Tadxcukucmana, JlywaHo6e,
Tadxcukucmat;

S[lnacmuveckass u 3cmemuveckas Xxupypeus 8 60abHUye YHcyHHAHb YXaHbCKo20
YHUBepcumema,

‘Kumatickas mMeduyuHckas accoyuayust, MeOUYUHCcKasi 3cmemuKka U KOCMemos102usl;

SKumatickas meduyuHckas accoyuayusi Naacmu4eckol xupypauu;

*Kumalickasi MeQUYUHCKas accoyuayusi, 2pynna 3cmemuyeckux U naacmuyveckKux Xupypzos,
3aHUMAKUWAsICS CMBOI08bIMU KAEMKAMU U peceHepamusHol meduyuHol, YxaHb, Kumati

IleJsib McciieaoBaHuA. [IpoBecTy cpaBHUTE/IbHBIN aHAJIU3 KJIMHUYECKOW pe3yIbTaTUBHOCTH
JIByX cTpaTerui 6JsiedpapomnacTUKU BEPXHUX BeK y MALMEHTOB B IIMPOKOM BO3pPAaCTHOM
JiuanasoHe JAJig onpejiesieHUs1 Haubosiee 3pPEeKTUBHOrO MPOTOKOJIA KOPPEKLUUHU C YYEeTOM
OTZaJIEeHHbIX 3CTeTUYECKUX U PYHKLMOHAJIbHbBIX UCXO/I0B.

Martepuanbl U MeTOAbl. B peTpoCneKTHBHOe HWCCHAeJOBaHUE BKJIKYEHbl JaHHbIE
848 mauueHTOB - M3 HUX 12 MyX4WH U 836 KeHIIUH, ONEepUPOBaHHbIX B TeueHue 2025
rojla B OTZeJIeHWUM BOCCTAaHOBUTEJbHOW XUPYypruu Pecny6GJMKaHCKOrO HAay4HOro LieHTpa
cepaedHo-cocyauctor xupypruu (PHIICCX). KnuHuyeckuil maTepras OblJ pa3jie/ieH Ha iBe
penpeseHTaTuBHbIe rpynnbl: 1-a rpynna (n=408) - BbIlOJIHEHHWE CTAHJAPTHOW 3KCLU3UHU
M30bITKOB KOXM; 2-9 rpynmna (n=440) - komiiekcHas 6JsedaponacThKa, BKJIOYawolas
ycceyeHre KOXKHU Y MPEelM3UOHHYI0 pe3eKL U0 NPoJIabupPYIIUX *KUPOBBIX MaKeTOB. AHa/IU3
NPOBO/IMJICS C YYETOM IMPOKOT0 BO3PACTHOTO crieKTpa (22-74 rosa), 4To MO3BOJIUJIO OLlEHUTh
BJIMSIHME BO3pacTa Ha pereHepaTOpPHBIM NOTEHLMAJ TKaHeW U OTJaJIeHHbIM 3CTeTUYeCKUH
npodub.

Pe3yibTaThl. YCTaHOB/IEHO CTATUCTUYECKU 3HAYMMOE NPEUMYILECTBO KOMOMHUPOBAHHOTO
noaxoja (2-4 rpynma): B OoTAaJeHHOM mnepuofe (12 MecsaneB) 4yacTOTa COXpaHEHUS WU
peLyAuBa 3CTETUYECKUX JedeKToB cocTaBuya 1%, Torga Kak B rpylllle W30JMPOBAaHHOU
JlepMaTOIJIACTUKKU MoKa3aTesb gocturaa 5%. Yactora ocsio)kHEHUMU B 00eux rpynmnax oblia
MUHHUMaabHOU (<0,5%), 4yTO ObGecrneyeHO MCIOJb30BaHUEM MHUKPOXHUPYPrUYeCKUX METOJ0B
reMocTasa B yCJ0BHUAX ClIel|UaJIU3UPOBAHHOI0 CTALlMOHAPA, HUBEJIUPYIOLIMX PUCKH, CBI3aHHbIE
C COMaTHU4YeCKUM COCTOSIHUEM MaleHTOB Pa3HbIX BO3PACTHBIX IPYIII.

3akiw4deHue. KomOuHNpoBaHHasA OJsiedpaponsiacTHMKa, co4yeTawllasg HCCeyeHHe KOXKHbBIX
JIOCKYTOB U KOPPEKLHI0 >KUPOBBIX I'PbIK, JEMOHCTPUPYET 60Jiee BbICOKYI JOJIOCPOYHYIO
3QdEeKTUBHOCTb M CTAOWUJIBHOCTb Pe3yJIbTAaTOB Y MAlMEHTOB BCEX BO3PACTHBIX KaTEropui.
[IpepyioxxeHHass MeTOJAMKa B YCJOBUAX aKaJeMHUYE€CKOr0 MeJWIIMHCKOTO LieHTpa ABJIAETCH
6e30nacHbIM M MaTOreHEeTUYeCKHU OOOCHOBAHHBIM «30JIOTBIM CTaHJAApPTOM» OMOJIOXKEHHUS
nepuopoUTaJbHOU 06J1aCTH.

Kio4yeBble cjoBa: O6OsiepaponsiacThKa, 3CTeTUYeCKas XUPYprus, JepMaToXaJsi3uc,
OpOXTaIbHBIN }KUPOBOU MPOJIAIIC, BO3PACTHBIE ACHEKThI 3CTETUYECKON XUPYPTHUU.

Aaa yumupoeanus: lllamcos H.X,, I'yo JI., Ucmounos M.M.,, CaugoB M.C,, YeH /I., MykumoBa
0.A.CpaBHuTeibHasA 3G PEKTUBHOCTb METOL0B XMPYyPruieCKOM KOPPEKIMU NeEPUOPOUTATBbHON
30HbI: PETPOCNEKTUBHbIN aHaNIU3. [L1acmuveckas Xupypa2us U 80CCMaHO8UMeAbHAs1 MeQUYUHA.
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DOI: 10.65197/3106-4035-2026-2-2-7-23

COMPARATIVE EFFECTIVENESS OF SURGICAL CORRECTION METHODS
FOR THE PERIORBITAL AREA: A RETROSPECTIVE ANALYSIS

N.Kh. Shamsov'?, L. Guo>*°, M.M. Ismoilov'?, M.S. Saidov'?, D. Chen?¢, 0.A. Mukimova'?

IRepublican Scientific Center for Cardiovascular Surgery;

“Society of Plastic and Aesthetic Surgeons of Tajikistan, Dushanbe, Tajikistan;

3Plastic and aesthetic surgery at Zhongnan Hospital of Wuhan University;

*Chinese Medical Association medical aesthetics and cosmetology;

SChinese Medical Association plastic surgery;

®Chinese Medical Association Stem cell and regenerative medical group of aesthetic and
plastic surgeons, Wuhan, China

Objective of study. To conduct a comparative analysis of the clinical effectiveness of two
strategies of upper eyelid blepharoplasty in patients across a wide age range to determine
the most effective correction protocol taking into account long-term aesthetic and functional
outcomes.

Materials and methods. This retrospective study included data from 848 patients, in-
cluding 12 men and 836 women, who underwent surgery in 2025 in the Department of Re-
constructive Surgery of the Republican Scientific Center of Cardiovascular Surgery (RSCCS).
The clinical material was divided into two representative groups: Group 1 (n=408) - stan-
dard excision of excess skin; Group 2 (n=440) - complex blepharoplasty, including skin exci-
sion and precision resection of prolapsing fat pads. The analysis was conducted taking into
account a wide age range (22-74 years), which allowed us to evaluate the effect of age on the
regenerative potential of tissues and the long-term aesthetic profile.

Results. A statistically significant advantage was established for the combined approach
(Group 2): in the long-term period (12 months), the rate of persistence or recurrence of
aesthetic defects was 1%, while in the isolated dermatoplasty group, the rate reached 5%.
The complication rate in both groups was minimal (<0.5%), which is ensured by the use of
microsurgical hemostasis techniques in a specialized hospital setting, mitigating the risks
associated with the somatic condition of patients of different age groups.

Conclusion. Combined blepharoplasty, which combines skin flap excision and fat hernia
correction, demonstrates higher long-term efficacy and stable results in patients of all ages.
The proposed technique, when used in an academic medical center; is a safe and pathogenet-
ically sound “gold standard” for periorbital rejuvenation.

Keywords: blepharoplasty, aesthetic surgery, dermatochalasis, orbital fat prolapse,
age-related aspects of aesthetic surgery.

For citation: Shamsov N.Kh., Guo L., Ismoilov M.M., Saidov M.S., Chen D., Mukimova O.A.
Comparative effectiveness of surgical correction methods for the periorbital area: a retro-

spective analysis. Plastic Surgery and Reconstructive Medicine. 2026. Vol. 2, No. 2. P. 7-23.
https://doi.org/10.65197/3106-4035-2026-2-2-7-23
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DOI: 10.65197/3106-4035-2026-2-2-7-23

CAMAPAHOKHWHU MYKOHWCABUH YCYJIXOHU UC/T0XH YAPPOX EAPOH
MUWHTAKAU NIEPUOPBUTAJIN: TAXJIUJIU PETPOCIIEKTUBH

H.X. [llamcogB'?, JI. Tyo3*°, M.M. UcMmoun10B'?, M.C. CangoB'?, 1. Yen*¢, 0.A. MykumoBa'?

IMapka3u yymMxypusiguu uamuu yappoxuu ouay pazxo;

ZYamovusmu yappoxoHu naacmuku ea acmemukuu ToyukucmoH, /lywaHr6e, ToyukucmoH;

39appoxuu naacmuki ea acmemuki dap 6emopxoHau YxcyHHaHu JJoHuwzoxu YxaH;

*Accomcuamcusau mub6uu YuH, scmemuxkau mub6il 6a KOCMemoA02usl;

SAccomcuamcusiu mu66uu yappoxuu naacmukuu Yum;

*Accomcuamcusiu mu66uu YuH, I'ypyxu yappoxuu scmemuKu 8a naacmuki oud 6a xyyat-
paxou 6yHéJU ea mub6u bapkapopkyHaHda, YxaH, YuH

Xaaadu TagKUKOT. ['y3apoHUJaHU TaX/IUIHM MYKOHCABUH CAaMAapPaHOKUHU KJIUHUKHU Ay
cTpaTterusiv 6sedaponiacTukau NUAKA 60101 Jap 6EMOPOHU CUHHY COJIM TYHOTYH 6apou
MyalsiH KapJJaHd caMapaHOKTApPHH MPOTOKOJIU HCJI0X, 60 Ha3apAOIITH HATUYaX0U Japo3-
My JlaTH 3CTETUKHA Ba QYyHKCUOHAJI.

Magog Ba ycyaxo0. TafKUKOTH peTPpOoCIeKTUBH MabJayMoTu 848 6emop - 12 mapa Ba 836
3aH - Jap AaBoMHu cosu 2025 aap mybbau yappoxuu 6apKapopco3nuu Mapkasu yyMxypusi-
BUU UJIMUH Yappoxuu auay parxo (MYUY/P) yappoxi kapaa mya. MaBoau KJIWMHUKK 6a 1y
IrYpyxy HaMOsIHZIaT{ TaKCUM Kapja mya;: rypyxu 1 (n=408) - 6ypuiaHu CTaHAAPTHUM NYCTU
3uénat; ypyxu 2 (n=440) - 6sedpapornyacTUKanu Mypakkao, a3 yymsa 6ypuJaHU MyCcT Ba
rupudTa naproPpraHuXaaTaxoum ¢apbexu npoJancuiyga. Taxjaua 60 Ha3apAOLWTH AOUpaU
Baceu CUHHY coJi (22-74 cosa) rysapoHu/ia 1yJl, KK UMKOH 10/, KU Ta'bCUPU CUHHY COJI 6a
oTeHCcHau 6apKapopco3nu 60¢pTaxo Ba IpoPUIU ICTETUKKUU JapOo3MyAJaT ap3€6i Kapza
aBa/l.

Hatuyaxo. bapou ycynu sikqosiy/a (rypyxu 2) 6apTapyuu Hazappacyd oMOpy MyKappap
Kapja wya: Aap AaBpau aapo3myajat (12 Mox), caTxy NoWA0p MOHJAH € TaKpopllaBUU
HYKCOHXOH 3CTeTUKH 1% -po TalIKUJ A0J, Aap X0Jie KU Jap rypyxy 4yAOoroHau JAepMaTo-
IJIaCTUKA UH HUIIOHA 0/ 6a 5% pacuj. CaTxu MyHIKWJIOT Jap XapAy Typyx XaA4u akas oy
(<0.5%), k1 60 uctudoaau yCcyJxou reMocTasv MUKPOYappoxi Aap apoOuTU 6eMOpXoHaHU
MaxCyC TabMHUH KapJa MellaBa/i Ba XaTapxou MapOyT 6a XoJaTU COMAaTUKUKW OEMOPOHU
T'YPYXXOU CHHHY COJIM TYHOTYHPO KOXUII MeJUXa/l.

Xysnoca. biedaponsiacTvkau iK4os, KU OypUAaHu NMapAau MyCcT Ba UCJA0XU Yyppau dap-
6po map 6ap Merupa/i, caMapaHOKHUM 6aslaHATapH Japo3My/JaT Ba HATUYAXO0HU YCTYBOPPO
Jlap 6eMOpPOHHU XaMa CHHHY COJI HUIIIOH MeJIuXa/l. YCyJIU MeIIHUXO/[1Iy/a, BAKTe KU Aap Map-
Ka3u TUOOUHM akajeMi ucTudoja MellaBa/, ,CTaHAAPTH TUJJION ‘-1 6exaTap Ba a3 YuxaTH
NaTOreHeTUKHN aCOCHOK 6apoy YaBOHCO3WU NepUOopOUTaIid Mebola.

Kanumaxou kaaugm: 6Jiedpapon/iacTHKa, YappoXUH 3CTETHKH, JAepMaToxasas, Mpo-
JIATICU paBFAaHU Ma¥F3H cap, YaHOaXoW BobacTa 6a CHHHY COJI 1ap YapPOXHUH 3CTETHUKH.

Bapou uktuo6oc: lllamcos H.X,, I'yo JI., UcmousioB M.M., CaunoB M.C., Yen /[I., Mykumo-
Ba 0.A. CaMapaHOKHWH MYKOHCAaBHUH YCYJIXO0H UCJIOXH YapPOXh Oapor MUHTAKaHW NepUOpOU-
TaJId: TaXJIMJIU PeTPOCIeKTUBHI. Yappoxuu MJIacTUKKM Ba TU66U 6apKapopco3i. 2026. Yu-
au 2, Ne 2. Cax. 7-23. https://doi.org/10.65197/3106-4035-2026-2-2-7-23
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CPABHUTEJIbHAAA 3®PEKTUBHOCTH METO/JOB XUPYPITUYECKON KOPPEKLIUM MEPUOPBUTAJIbHOM 30HBI: PETPOCIIEKTUBHBIN AHAJIU3

AKTya/JIBHOCTb. JCTeTUYeCcKasd pPEeKOH-
CTPYKLUsI NepUOPOUTASbHOU 30HBI SB-
JIIeTC BBICOKO BOCTPEOOBAaHHBIM, HO
TEXHUYECKU TpebOoBaTeJbHbIM pas3/esioM
IJIaCTU4YeCKou xupypruu. Hecmorpa Ha
yCTOSIBLIKMECS MPOTOKOJIbI Gsedapornia-
CTUKH, BbIOOpP ONTHMMaJIbHOW XHUpypruye-
CKOM TaKTUKH NPU BapbUpylOLeMcCs BO3-
pacTe MAalLUEHTOB OCTaeTCd IpeSMETOM
auckyccuit. OueHKa goJrocpodyHoi adpdek-
TUBHOCTU HM30JIMPOBAHHOM JiepMaToIlja-
CTUKH B CPaBHEHUHU C KOMOMHHUPOBAHHOU
TEXHUKOM IO03BOJIIET YTOYHUTH IOKa3a-
HUSI K BMELIATeJbCTBY B 3aBUCUMOCTU OT
MopdoTHna CTapeHUs] U BBIPAXKEHHOCTU
*KUPOBBIX I'PbIXK.

[lepuopbuTanbHas 06Js1aCTb B COBpe-
MEHHOM IJIaCTUYECKOU XUPYpPruv MpH-
3HaeTCd JOMHUHAHTHBIM 3CTETUYECKUM
BEKTOPOM, OIpeesslIUM He TOJIbKO
rapMOHHUIO JIMLA, HO U crneyuduKa 3TOU
30HBI - MUHMMaJIbHas TOJIIIMHA JAepMaJib-
HOrO MOKpPOBa NpPU BBICOKOM IJIOTHOCTHU
MUMHUYECKOW MYCKYJaTypbl U BbIpaKeH-
HOM JlepUIMTeE MOJKOXKHO-)KUPOBOU KJIeT-
YaTKU - ieJlaeT 06J1acTh HanuboJiee paHHeH
MUIIEHbIO GUOJIOTUYECKOTO perpecca [2].
KinnHuyeckuili mnaToreHe3 HWHBOJIIOLUOH-
HbIX U3MEHEHUH BeK MpeJCTaBsIeT COO0U
MHOTOQAKTOPHBIMA KacKa/l, BKJIIOYAKIIUM
JleTeHepalMi0 KOJIJIATeHOBOrO KapkKaca,
IpPOrpeccUpyolly0 caabocTb OpOUTAJb-
HOW INeperopojKu U MOCJeAyILUNA Npo-
JIaliC UHTpaopOuUTanbHOro xupa. MeHHO
dbopMUpOBaHUe IPbLKEBBIX BbINAYUBAHUN
B COYETAaHUU C U3OBITKOM KOXHM CO3/jaeT
KJIUHUYECKYI0 KapTHHY «yTOMJIEHHOTO
B3IJIS/1a», YTO CYLIeCTBEHHO CHUXKAaeT Ka-
4eCTBO KM3HU NalLUeHTOoB [3].

Insa Pecny6siuku TamKUKHCTaH, Xa-
paKTepU3yLlencsd BBICOKUM YPOBHEM
Cpe/IHero/IoBOM MHCOJISIUH, BOIIPOC KOP-
peKLMU NepuopOUTaNbHBIX AedopManui
npruobpeTaeT 0COOYH MeAUKO-COLHaJb-
HY0 aKTyaJIbHOCTb. /l/IMTe/IbHOEe BO3/en-
CTBUE YJAbTPAPUOJETOBOTO H3JIYYEHUS
IPOBOLUPYET pPA3BUTHE BbIPAXKEHHOTO
COJIHEYHOTO 3J1aCT03a, YTO 3HAYUTEJIbHO

Aesthetic
tion of the periorbital area is a highly

Relevance. reconstruc-
sought-after but technically demanding
area of plastic surgery. Despite estab-
lished blepharoplasty protocols, the op-
timal surgical approach for patients of
varying ages remains a subject of debate.
Evaluating the long-term effectiveness of
isolated dermatoplasty versus combined
techniques allows for clarification of in-
dications for intervention based on the
aging morphotype and the severity of fat
hernias.

In modern plastic surgery, the peri-
orbital area is recognized as a dominant
aesthetic vector, determining not only fa-
cial harmony but also the specific nature
of this area-minimal dermal thickness
with high facial muscle density and a pro-
nounced deficiency of subcutaneous fat-
making it the earliest target for biological
regression [2]. The clinical pathogenesis
of involutional changes in the eyelids is
a multifactorial cascade, including de-
generation of the collagen framework,
progressive weakness of the orbital sep-
tum, and subsequent prolapse of intraor-
bital fat. It is the formation of herniated
protrusions, combined with excess skin,
that creates the clinical picture of a «tired
look,» which significantly reduces pa-
tients’ quality of life [3].

For the Republic of Tajikistan, charac-
terized by high levels of average annual
sun exposure, the issue of periorbital de-
formity correction is of particular medi-
cal and social relevance. Long-term ex-
posure to ultraviolet radiation provokes
the development of pronounced solar
elastosis, which significantly accelerates
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YCKOpsieT NpoLecchl JepMaToaTpoduu U
UCTOHYEHUSA TKaHeH y MeCTHOro HaceJie-
HUA [1]. B aTux ycioBUSX cTaHAapTHbIE
MeTOAMKU KOPpeKLUH, paHee CYUTaBLINE-
csl JOCTaTOYHBIMH, 3a4aCTYI0 JEMOHCTPHU-
PYIOT HeAOCTAaTOYHYK JOJITOBEYHOCTh
3CTETUYECKOTr0 pe3y/bTaTa, BBIHYX/as
XUPYProB MCKaTb 6oJsiee paZjiKajbHble U
naToreHeTUYeCKU OOOCHOBAaHHbIE pellle-
HUS.

CerofHA B MHPOBOMU XUPYPrU4eCcKOU
IpaKTUKe HaOJJI0[aeTcd JUCKYCCUSA OT-
HOCHTEJIbHO BbIOOpA ONTUMaJIbHOIO 00b-
eMa BMellaTeJbCTBA. TpaJULHOHHAsA
TOYKa 3peHus, 6a3upyroLascs Ha U30JIU-
POBAaHHOM 3KCLM3UM KOXXHBIX JIOCKYTOB,
IOCTENIEHHO YCTymnaeT MECTO KOHLEMLU-
sIM NpPELM3UOHHON PEeKOHCTpPYyKUuU [4,5].
CTOpOHHUKH 60Jiee arpecCUBHOrO MOAXO-
Jla apTyYMEeHTHUPYIOT HeOOX0AUMOCTb 004-
3aTeJIbHOU pe3eKLUU UJIU PENO3ULAH KHU-
POBBIX KOMIIAaPTMEHTOB TE€M, YTO UMEHHO
YKHUPOBOW MPOJIAINC ABJSETCA KJ/YEeBbIM
JipariBepoM AepopMalMy BeKa B OTAaJIeH-
HOM nepuoze [8, 9]. B To ke BpeMs Bonpoc
«CKeJIeTU3aluu» OpOUThl NMPU 4Ype3Mep-
HOW pe3eKLUHU XUpa TpebyeT OT XUpypra
I0BEJIMPHOTO 0aJjlaHca MeXJy 3CTeTHhde-
CKOU MOJIHOTOU U IUPTUHT-3PPEKTOM.

OcobOyl0 KaTeropvrio COCTaBJAKT Ia-
LJUEHTHI, y KOTOPBIX BO3pacTHble Aedop-
MalMU BBIXOJAT 338 PAaMKH 3CTETUYECKOTO
auckoMopTa, TPaHCPOPMUPYSCh B QyHK-
LJMOHAJIbHBIN NICeBAONTO3. MexaHUYeCcKoe
HaBUCaHUe TKaHel NPUBOJUT K OTPaHU-
YeHUI0 M0JIed 3peHHUsd U XPOHUYECKOMY
nepeHanpsi>KeHUI0 JIOOHOW MBbILILbI, YTO
KJIMHAYEeCKU TMpOABJIAETCA BTOPUYHBI-
MU TOJIOBHBIMU OOJIIMU HaNpsDKEHUs [6,
7]. PemieHue faHHBIX 3aja4 TpebyeT HH-
Terpalud 3CTEeTUYECKUX IPOTOKOJIOB B
CTPYKTYpy MHOTONPOQUIBHBIX aKaje-
MHYEeCKUX LeHTpoB, Takux kak PHIICCX.
B0O3MOXXHOCTb MNpUMeHeHHUS NPHUHLUIIOB
COCYJUCTOM MHMKPOXUPYPrUM B paMKax
6/1epapoIIaCTUKM - 2@ UMEHHO, OTKa3 OT
arpeCcCMBHOM 3JIEKTPOKOATYJISILIMU B MOJIb-
3y NpPeLM3UOHHOr0 OUIIOJIAPHOTO reMoc-

the processes of dermatotrophy and tis-
sue thinning in the local population [1].
Under these conditions, standard correc-
tion techniques, previously considered
sufficient, often demonstrate insufficient
durability of aesthetic results, forcing
surgeons to seek more radical and patho-
genetically sound solutions.

Today, there is a debate in global surgi-
cal practice regarding the optimal scope
of intervention. The traditional view,
based on isolated excision of skin flaps, is
gradually giving way to concepts of pre-
cision reconstruction [4, 5]. Proponents
of a more aggressive approach argue for
the need for mandatory resection or re-
positioning of fat compartments, citing
fat prolapse as a key driver of late eyelid
deformity [8, 9]. At the same time, the is-
sue of “skeletonization” of the orbit with
excessive fat resection requires the sur-
geon to strike a delicate balance between
aesthetic fullness and the lifting effect.

A special category of patients includes
those whose age-related deformities ex-
tend beyond aesthetic discomfort, trans-
forming into functional pseudoptosis.
Mechanical tissue sagging leads to visual
field limitations and chronic frontal mus-
cle strain, which clinically manifests as
secondary tension headaches [6, 7]. Ad-
dressing these issues requires integrating
aesthetic protocols into multidisciplinary
academic centers, such as the Russian Sci-
entific Center for Cardiovascular Surgery.
The application of vascular microsurgical
principles in blepharoplasty-specifically,
abandoning aggressive electrocoagula-
tion in favor of precise bipolar hemosta-
sis-helps minimize thermal tissue trau-
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Tasa - M03BOJIAET MUHUMU3UPOBATh Tep-
MUYECKYI0 TpaBMy TKaHeld U COKPATHUThb
CpokH peabusnutauuu [1, 10].

HecMoTpss Ha Hasuuyve CTaHAApPTHU-
3MpOBaHHbIX mnoaxoxoB [11, 12], cpas-
HUTEJNbHBIA  aHalu3  3(PPEKTUBHOCTHU
M30JIMPOBAHHOM  J1epMaTOIJIACTUKU U
KOMOWHUPOBAaHHON XHUPYPrUYeCKOU Tex-
HUKH OCTAEeTCS HEJOCTAaTOYHO U3Y4YEeHHBbIM
B KOHTEKCTe LIMPOKOIr0 BO3PACTHOTO JUa-
na3oHa (22-74 roga). OTCyTCTBUE YETKUX
IPOTHOCTUYECKUX MOJeJier, omnpenesslo-
IIMX NPEBOCXOJCTBO TOW WA UHOU METO-
JIUKA Y KOHKDETHBIX T'PyNI MalMeHTOB,
IOCJIy?KWUJI0O OCHOBAHUEM JIJIF IPOBEJIeHUSA
HACTOSILEr0 PeTPOCIEKTUBHOTIO aHAJIMU3a,
11eJIbl0 KOTOPOTO fIBJISIETCS BepUPUKaAL U
JIOJITOCPOYHBIX 3CTETUYECKUX U QYHKIAO-
HaJIbHBIX UCXO/I0B.

Ilenp ucciaenosanud. I[Iposectu cpas-
HUTEJIbHBIA aHa/IU3 KJIWHUYECKOU pe-
3yJIbTATUBHOCTHU JBYX CTpaTeruu oseda-
POMJIACTUKU BEPXHUX BEK Yy MallMEHTOB
B IIMPOKOM BO3pPAaCTHOM JHamna3oHe [Jis
onpezieseHuss Haubosee 3PPeKTUBHOTO
IPOTOKOJIa KOPPEKLUH C y4€TOM OT/Ia/IeH-
HbIX 3CTETUYECKUX WU QPYHKIMOHATbHBIX
MCXO/IOB.

Marepuasibl U1 MeToAbl. HayyHbid au-
3allH HACTOSIIEro UCCaAeJoBaHUs TpeJ-
CTaBJIsSIET COOOM CIIJIOIIHON PETPOCIEKTHB-
HbIl aHa/M3 KJIWHUYECKUX MPOTOKOJIOB,
OXBaTbIBAKOLUM eATeJbHOCTb OT/e/IeHUs
BOCCTAaHOBHUTEJIbHON XUpPypruu Pecny6.1u-
KaHCKHWM Hay4YHBIW EHTP CEpAEeYHO-COCYAH-
crou xupypruu (PHLICCX) Ha npoTs>keHUH
2025 ropa. UccnenoBartesibckasi BbIOOpKa
BKJIlOUMJa 848 manueHTOB, 0OpaTHBLIUX-
csl IO TIOBOZAY MHBOJIIOIIMOHHBIX Aedopma-
UKW BEeK U3 HHUX KEHIIUH - 836, My>X4HH
- 12. KputepusAMU BKJIIOYEHUS CIYKUIU:
BO3pacT oT 22 A0 74 seT, HaJu4yre 00beK-
THUBHbIX NOKa3aHUH K GJiedaponiacTuke 1
OTCYTCTBUE TSKeJIbIX CUCTEMHBIX 3ab0J1e-
BaHUU B CTaiMU IEKOMIIEHCALIUU.

Bce manueHTh! Npouivd npefonepanu-
OHHYIO MOJATOTOBKY, BKJIIOYaBIIyI CTaH-
JlapTHBIM OOIEKJIMHUYECKHUN KOMILJIEKC,

ma and shorten rehabilitation periods [1,
10].

Despite the availability of standard-
ized approaches [11, 12], comparative
analysis of the effectiveness of isolated
dermatoplasty and combined surgical
techniques remains understudied across
a wide age range (22-74 years). The lack
of clear predictive models that determine
the superiority of a particular technique
in specific patient groups served as the
basis for conducting this retrospective
analysis, the purpose of which is to verify
long-term aesthetic and functional out-
comes.

Objective of study. To conduct a com-
parative analysis of the clinical effective-
ness of two strategies of upper eyelid
blepharoplasty in patients across a wide
age range to determine the most effective
correction protocol taking into account
long-term aesthetic and functional out-
comes.

Materials and Methods. The scientific
design of this study is a continuous ret-
rospective analysis of clinical protocols
covering the activities of the Department
of Reconstructive Surgery at the Repub-
lican Scientific Center for Cardiovascular
Surgery (RSCCS) through 2025. The study
sample included 848 patients seeking
treatment for involutional eyelid defor-
mities, including 836 women and 12 men.
Inclusion criteria were: age from 22 to 74
years, the presence of objective indica-
tions for blepharoplasty, and the absence
of severe systemic diseases in the decom-
pensation stage.

All patients underwent preoperative
preparation, including a standard gen-
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odTasbMOJIOTUUYECKOE TECTUPOBAHUE U
OLIEHKY 3JIJaCTUYHOCTH KOXXU. B 3aBucH-
MOCTH OT CTeNeHU BbIPA)KEHHOCTH BO3-
pacTHbIX U3MEHEHUH U aHATOMHYECKOIo
CTPOEHHUs] MepUoOpOUTANbHON 30HbI, XH-
pyprudyeckasi TaKTUKa Oblia AuddepeH-
[[UpOBaHa Ha /iBe rPYIbI:

'pynna 1 (n=408): npuMeHsaIach H30-
JIMpOBaHHAs JiepMaToOIJIaCTUKa BepPXHUX
BeK. MeTo/iKka OblJla OpHEHTHPOBAHA Ha
NalMeHTOB C IEPBUYHBIM JlepMaTOXaJIsA3U-
COM INPH COXpPaHEHUH aJIeKBaTHOT'O TOHYCA
OpOHTA/IbHOU NePeropo/iKu U OTCYTCTBUHU
BU3yaJIbHOT'O TIpoJiarnica »HUPOBbIX KOM-
napTMeHTOB. OCHOBHBIM 3TaIoM siBJISlJIOCh
rcceyeHHe CTPOTo JJ03UPOBAHHOTO 3JLJIUII-
COMJHOT0 KOXXHOTO JIOCKyTa C MOCJeay-
IOLU[MM HaJIOXKEHUEM HHTPaJlepMaibHOTO
HeNpepbIBHOTO 1IBA.

['pynna 2 (n=440): npoBoAuiach KOM-
nJieKcHasi 6GJiedaponacThka, BKJIIOYAlO-
masi ucceyeHWe KOXKU U NPelyu3UOHHYI0
pe3eKIMI0 )KUPOBBIX I'PbDK (MeAuaIbHOr0
U L eHTPaJbHOr0 KOMIMapTMeHTOB). JlaH-
HbIM TMOJX0Ji OblJ MOKa3aH MallMeHTaM
C BBIPOXXEHHBIM >KHUPOBBIM IMPOJIATICOM,
co3zarouuM 3pPeKT TIKEeCTH BepXHEro
Beka. 0cob0oe BHUMaHUe yJIesIs1/10Ch YKpe-
IJIEHUI0 CBSI30YHOTO alfmnapata OpOUThHI,
4YTO obGecreurBaJsio 6oJiee HAZEXHbIN JUP-
TUHT-3QDEKT.

TexHHU4YeCKHUHA  MOPOTOKOJI  ONepauuu
BKJIlOYaJl 06513aTe/IbHbI KOHTPOJIb Te-

eral clinical complex, ophthalmological
testing, and skin elasticity assessment.
Depending on the severity of age-related
changes and the anatomical structure of
the periorbital area, surgical tactics were
differentiated into two groups:

Group 1 (n=408): isolated upper eyelid
dermatoplasty was performed. This tech-
nique was designed for patients with pri-
mary dermatochalasis, maintaining ad-
equate orbital septal tone and no visible
prolapse of fat compartments. The main
step was excision of a precisely measured
ellipsoid skin flap followed by placement
of continuous intradermal sutures.

Group 2 (n=440): A comprehensive
blepharoplasty was performed, including
skin excision and precision resection of
fat herniations (medial and central com-
partments). This approach was indicat-
ed for patients with severe fat prolapse,
creating a heavy upper eyelid. Particular
attention was paid to strengthening the
orbital ligaments, which ensured a more
reliable lifting effect.

The surgical protocol included manda-
tory hemostasis control using bipolar mi-

Ta6suua 1. XapaKTepucTUKa pacnpeaeaeHus

NanueHToOB U OﬂepaTHBHOﬁ dKTUBHOCTH

Table 1. Characteristics of patient
distribution and surgical activity

Iloka3saTesib / Indicator 1 rpynna / group | 2 rpynmna / group
KosinyectBo nanueHToB / Number of patients (n) 408 440
BospacTHoii Auamna3oH, et / Age range, years 22-74 22-74
Cpenuuii Bo3pact (M+SD), et / Mean age

ped pacr { ) / 8 47,8 5,2 50,4 +6,1
(M+£SD), years
TexHnuuyeckas coKHOCTb (6asbl 1-10) / p ;
Technical difficulty (score 1-10)
CpenHss NPOJIO/KUTENTbHOCTb BMelIaTe bCTRA,
_ _ _ _ 385 55+8
MUH / Average duration of intervention, min
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MOCTa3a MeTOJO0M OUIOJIIPHOW MHKPO-
KOaryJisilijii Ha BCeX 3TanaxX JUCCEKLUHU.
9TO TMO3BOJIMJIO CO3JaThb NPAKTUYECKU
6eCKpOBHOE ONepallMOHHOE MOoJie, YTO SIB-
JISIETCSI KPUTUYECKU BaXKHBIM JJ1s1 Tpodu-
JIAKTUKU TOCJe0NepauOHHbIX TeMaTOM
M YMeHbIlIeHUsI IKCCYAaTUBHOU da3bl BOC-
najsieHus. B mocieonepalluOHHOM MepuUo-
Jle BCe MalMeHTbl HAXOAUJIUCh MOJ AUHA-
MUYECKUM HaOJ/0/leHueM, BKJIOYAaBIIMM
eXXeJJHeBHbIM OCMOTpP, HWCIOJIb30BaHUE
MEeCTHBIX JIMMQOJpEHAXXHBIX CPEACTB U
dusroTepaneBTUYECKYIO MOAJEPKKY.

Il OLeHKH OTJa/IeHHbIX pe3yJILTaTOB
NPUMEHSJIC MEeTOJ CPaBHUTEJIBHOTO aH-
KeTUpOBaHUs yepe3 6 U 12 MecsleB mocie
XUPYpPruyeckoro BMellaTesbcTBa. OLeHu-
BaJIUCh CJeylolle TNapaMeTphl: CTelNeHb
BU3YaJIbHOTO  OMOJIOKEHUS], CUMMETPUSA
cyonasibnie6pabHbIX CKIaZI0K, HAJIMYKEe WU
OTCYTCTBUE PELUIMBUPYIOUIUX «MEIIKOB»
BeK U CyObeKTHBHasi Y/I0BJIETBOPEHHOCTb
KauyeCTBOM >»KM3HM. /laHHBIe O 4acTOTe OcC-
JIO)KHEHU 6bUIN 3aPUKCUPOBAHbI HA OCHOBE
aHaIN3a MEAUIMHCKUX KapT, I/ie y4YUTbIBa-
JIMCh BCE CJIy4yah OTCPOYEHHOTO 3aKUBJIEHNS,
BbIpQXKEHHOI'0 PyOlleBaHUsI WJIM HEOOXOo/ -
MOCTH PEBU3UOHHBIX MaHUMYJISIIIUH.

Pe3ysbTaThl HCC/IEJ0BaHUA. AHa/U3
KJIWMHUYECKOT0 MaTepuasa BBISIBUJ, YTO
0o6e rpynnbl NalyMeHToB JAeMOHCTPUPOBa-
JIU YCHEelIHyK aJanTalyl0 K MpPOBeJeH-
HbIM BMeELIATeJbCTBAM C MOJIOKUTEJbHOU
JIMUHAMUKOW pereHepaTOPHBIX MPOLLECCOB.
Tem He MeHee, CpaBHUTeJIbHas OLieHKa
OTAaJIEHHbIX Pe3yJbTAaTOB MO3BOJIWJIA BbI-
SIBUTb OTYETJIMBbIE PA3JIMYUs B 3CTETHYE-
CKOM NnpoduJie U AJUTEJbHOCTU COXpaHe-
HUS JOCTUTHYTOTO 3pdeKTa oMOJI0KEHHUS.

B TeueHMe nmepBoOro Mecsla nocje ore-
palyu B 06erx rpymnmnax oTMevascs CTaH-
JlapTHbIM TMepuoj, MEePBUYHOU 3SMHUTEHU-
3allMM M perpecca OTeYHOT0 KOMIIOHEHTA.
CpenHue CpOKU CHSITUS IIBOB COCTaBUJIU
5,2+0,3 cyTOK, 4TO 006YCJIOBJIEHO BbICOKOM
NpPEeU3MOHHOCTbIO BbINOJIHEHUSI paspe-
30B U COOJIIOJIeHMEeM MpPOTOKOJIOB aHTH-
cenTukd. OJHAaKO, HayMWHasgi CO BTOPOTO

crocoagulation at all stages of dissection.
This allowed for a virtually bloodless sur-
gical field, which is critical for prevent-
ing postoperative hematomas and reduc-
ing the exudative phase of inflammation.
Postoperatively, all patients were moni-
tored daily, including daily examinations,
local lymphatic drainage, and physiother-
apy.

To assess long-term outcomes, a com-
parative questionnaire was administered
at 6 and 12 months postoperatively. The
following parameters were assessed: de-
gree of visual rejuvenation, symmetry of
subpalpebral folds, the presence or ab-
sence of recurrent eyelid bags, and sub-
jective satisfaction with quality of life.
Complication rates were recorded based
on a review of medical records, which in-
cluded all cases of delayed healing, sig-
nificant scarring, or the need for revision
procedures.

Study results. Analysis of the clinical
material revealed that both groups of pa-
tients successfully adapted to the proce-
dures, with positive regenerative dynam-
ics. However, a comparative assessment
of the long-term results revealed distinct
differences in the aesthetic profile and
the duration of the achieved rejuvenation
effect.

During the first month after surgery,
both groups experienced a standard pe-
riod of primary epithelialization and re-
gression of the edematous component.
The average suture removal time was
5.240.3 days, due to the high precision of
incisions and adherence to antiseptic pro-
tocols. However, beginning in the second
month of observation, differences related
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Mecsila HabJItoleHUs], CTa/Id NPOSIBASATbCSA
pas/inyuus, CBI3aHHbIe C 00'b€MOM BBIIOJI-
HEHHOM pe3eKIUH.

Y nayuenToB 1-1 rpynnsl (M30J1MPOBaH-
Has JepMaTolJacTUKa) JOCTUTHYThIN 3d-
$eKT «OTKpBITOrO B3IVIAAa» COXPAHAJICA
B CTaOMJIbHOM BH/le Ha NpoTshkeHUU 8-10
MecsIeB. B nocnenyromeM, y 5% nanueH-
TOB JlaHHOU rpynnsl (n=20) HabJ/1104a/10Ch
BO30OHOBJIEHHE NPOBUCAHUSA TKaHEW, 06-
YyCJOBJIEHHOE TeM, YTO H3HayaJIlbHO He
YCTPAaHEHHbIN MpPOJIANC >XUPOBBIX MaKe-
TOB MPOJOJIKaJ OKa3blBaThb JlaBJeHHUE Ha
OpOHTA/IbHYI0 MeperopoyiKy, NpUBOASA K
ee MOCTEeNEHHOMY PaCTSHKeHUI0. JTO MOJ-
TBEPXK/AAeT TMIIOTe3y O TOM, YTO MPHU Ha-
JIMYMA aHATOMMUYECKUX MpPeANoChLIOK K
IrpbDKe0O6pPAa30BaHUIO, KOPPEKLHUSA TOJIbKO
KO>XHOTO JIOCKYTa fIBJIsIETCS MEepPOM € orpa-
HUYEHHbIM CPOKOM [1eCTBUS.

Bo 2-i1 rpynne (koMGUHHUPOBaHHas IJia-
CTUKA) [0JITOCPOYHAsi CTaOUJIbHOCTb pe-
3yJIbTaTOB OKa3a/laCb 3HAYHUTEJIbHO BBILIE.
[loBTOpHOE 06CNEen0BaHME Yepe3 12 Mecs-
1|eB M0CJIe BMellaTe/bCTBa 0Ka3aso, YTOo
96% nayUeHTOB COXPAHAKT JOCTUTHYThIN
YpPOBEHb KOpPpEKL MU 6e3 MPU3HAKOB pe-
UUAMBUPYIOLEr0 MCEBAONTO3a UJIU TPHI-
’KeBbIX BbINSAYMBaHUU. PenuauB 6bla 3a-
dukcupoBaH quuib y 1% ydactHuy, (n=4),
YTO ObLJIO CBSI3aHO C BbIPa)KEHHBIMU BO3-
pPacTHbIMM M3MEHEHHUSIMU KOJIJIareHOBOU
CTPYKTYpPbl KOXKH Yy NMalUEHTOB CTaplien
BO3pacTHOM noArpynnsl (70+ JjieT).

to the extent of the resection became ap-
parent.

In patients in Group 1 (isolated der-
matoplasty), the achieved “open-eye”
effect was maintained for 8-10 months.
Subsequently, 5% of patients in this
group (n=20) experienced recurrence
of tissue sagging, caused by the initially
unrepaired prolapse of the fat pads con-
tinuing to exert pressure on the orbital
septum, leading to its gradual stretching.
This supports the hypothesis that, in the
presence of anatomical predispositions
for herniation, correction with a skin flap
alone is a measure with a limited dura-
tion of action.

In the second group (combined plas-
ty), the long-term stability of the results
was significantly higher. A follow-up ex-
amination 12 months after the procedure
showed that 96% of patients maintained
the achieved level of correction, with no
signs of recurrent pseudoptosis or herni-
ated discs. Recurrence was observed in
only 1% of participants (n=4), which was
associated with significant age-related
changes in the collagen structure of the
skin in patients in the older age group
(70+ years).

Ta6una 2. /luHaMHKa 3CTETUYECKOM

YAOBJIETBOPEHHOCTH I10 pe3yJibTaTaM

Table 2. Dynamics of aesthetic satis-
faction based on the survey results

AHKETHUPOBaHHUS
Cpox Ha6/ogeHusn /
) . 1 rpynna / group 2 rpynmna / group
Observation period
3 Mecsna / months 92% 95%
6 MecsieB / months 85% 93%
12 mecsueB / months 78% 91%
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C ToukM 3peHus npodus 6e30MaCHOCTH,
CyMMapHasl 4acTOTa HeXeJlaTeJIbHbIX $IB-
JIeHUW OblIa KpailHe HU3KOHW. B 3 cayyasx
(0,35% oT 06111el BbIOOPKU) TOTpeboBaIach
NYHKLUS JIOKaJIbHBIX T'eMaToM, KOTOpble
paspeiuanuch 6e3 popMmupoBaHusi Gudbpos-
HbIX Uu3MeHeHUU. CJiyyaeB 3KTPOIHOH],
TPEOYIIINX XUPYPrudyeckol peBU3WH, He
3aPUKCUPOBAHO, UTO Mbl CBSI3bIBAEM C MPU-
MeHeHHEeM TEXHHUKH KaHTOIEeKCUH Y allkeH-
TOB rPYIIbI PUCKA U OepEKHBIM OTHOIIEHHU-
€M K MbIIIIEYHOMY KapKacy NMpU JJUCCEKIUU.

Onupasicb Ha TMOJIyYeHHblE CTAaTUCTUYe-
CKHe MOKa3aTeJd, MOXXHO YTBEPXKATb, UTO
3pbeKTUBHOCTb KOMOMHUPOBAHHOMN TEXHU-
KU HalpsMyl0 0O0yCJ0BJIEHA pPaJUuKaJIbHO-
CTBIO MOAXOJA K OpOUTANbHBIM >KUPOBBIM
CTpPYKTypaM. BrisiBJieHHas: 3aKOHOMEPHOCTh
HNOATBEPKAAET: NMPU BepUPUKALMUM ke
HEe3HAUUTEeJIbHbIX TPU3HAKOB >»KHUPOBOTO
npoJianca BbINOJHEHUE TOJIbKO JlepMaTo-
IVIACTUKU SIBJSIETC KJIMHUYECKU HeJo-
cratodyHbIM. (C/ie/0BaTeNIbHO, BKJIIOYEHUE
pe3eKLUH )XUPOBbIX KOMIAPTMEHTOB B IIPO-
TOKOJI BMeUIaTe/bCTBA BBICTYNAET HEOOXO-
JIMMBIM YCJIOBUEM JJi1 06ecriedeHusl J0J1-
rOCPOYHON CTAOWJIBHOCTU 3CTETUYECKOTO
s¢dekTa U NpeJOTBpaAlLleHUsI PAHHUX pelu-
JINBOB NIepUOpOUTAIbHOM AedopMalvy.

[IpoBeiIeHHBIN PETPOCIEKTUBHBIA aHa-
i3 848 ciydyaeB XUpPYypru4eckom KOppek-
[[MU [TIepUopOUTaIbHOM 30HBI TOATBEPXK/a-
€T, YTO BbIOOP XHUPYPrhuYeCKOW TaKTHUKHU
Jl0/KEH ONMPAThCS He TOJIbKO Ha Ha/lM4yKe
JlepMaToxaJjia3uca, HO U Ha 0O'bEKTUBHYIO
OLIEHKY COCTOSIHUSI OPOUTAIbHBIX YKUPOBbIX
KOMIIapTMEHTOB. /l0Ka3aHo, YTO UTHOPHUPO-
BaHMe PU3HAKOB »KMPOBOTO MpoJiarnca npu
BbINIOJIHEHUM H30JIMPOBAHHOW JlepMaTo-
IJIACTUKM SIBJIsSIeTCS PaKTOPOM pHCKa pas-
BUTHUSI PAaHHUX 3CTETUYECKUX PELUVBOB,
TpeOyUMX TOBTOPHOI'0 BMEIIATEbCTBA.

YcTaHOBJIEHO, UTO NMPUMEHEHUE KOMOU-
HUPOBAaHHOTO XUPYPTrU4ECKOT0 MPOTOKOJIA,
COYeTarUlero UcceueHue U3ObITKOB KOXK-
HBIX JIOCKYTOB U JI03UPOBAaHHYI0 pe3EKI1I0
WJIU PEeNno3ULUI0 )KUPOBOW TKaHH, obecre-
YMBaeT CTATUCTUYECKU 3HAYMMOE IMpeu-
MYLLECTBO B JIOJITOCPOYHOM MepCleKTHUBE.
[lokazaTesb cOXpaHEHUsI BBICOKHX 3CTETH-
YeCKUX pe3yJIbTaToB yepe3 12 mecsLeB Mo-

In terms of safety, the overall adverse
event rate was extremely low. Three cases
(0.35% of the total sample) required punc-
ture of localized hematomas, which re-
solved without the development of fibrous
changes. No cases of ectropion requiring
surgical revision were recorded, which
we attribute to the use of the canthopexy
technique in high-risk patients and care-
ful attention to the muscular framework
during dissection.

Based on the statistical data obtained,
it can be argued that the effectiveness of
the combined technique is directly related
to the radical approach to orbital fat struc-
tures. This finding confirms that dermato-
plasty alone is clinically insufficient when
verifying even minor signs of fat prolapse.
Therefore, including resection of fat com-
partments in the intervention protocol is
essential for ensuring long-term stability
of the aesthetic effect and preventing early
recurrence of periorbital deformity.

A retrospective analysis of 848 cases of
periorbital surgical correction confirms
that the choice of surgical approach should
be based not only on the presence of der-
matochalasis but also on an objective as-
sessment of the orbital fat compartments.
Ignoring signs of fat prolapse during iso-
lated dermatoplasty has been shown to be
arisk factor for early aesthetic relapses re-
quiring reoperation.

It has been established that the use of
a combined surgical protocol, combining
excision of excess skin flaps and dosed re-
section or repositioning of fat tissue, pro-
vides a statistically significant long-term
benefit. The rate of maintenance of high
aesthetic results 12 months after surgery
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cJie onepalyu B rpynmne KOMOUHUPOBAHHOM
IJIACTMKHU MPeBbILIAET aHAJIOTUYHbIEe MTOKa-
3aTeJiu TPyNIibl K30JMPOBAHHOM JilepMaTo-
IJIACTUKH, YTO MOATBEPXKAAET O0oJiee BbICO-
KYI0 Ha/Je?)KHOCTb pacCIIMPEHHOr0 MEeTO/a.
O6ocHOBaHa 11e/1eCO0O0Pa3HOCTb UHTe-
rpalMd 3CTETUYECKHX BMeIaTeJbCTB B
CTPYKTYypy MHOTONpOQUJIbHbIX MeJULUH-
CKUX LIEHTPOB. M criosib30BaHUe CTaH/1apTOB
COCYJIUCTOM XUPYPTUH, B UaCTHOCTHU Npelu-
3MOHHOI'0 OUIIOJISIPHOTO reMoCcTa3a BMECTO
MOHOIIOJIIPHOM 3JIEKTPOKOATY/SALMH, TO-
3BOJISIET MUHMMH3UPOBATh HHTPaoIepalu-
OHHYI0 TpaBMaTH3allMI0 TKaHeW. /laHHbIN
NOAXO/l CHWXKAeT 4acTOTy IocJeonepaly-
OHHBIX T€MAaTOM U OTEKOB JI0 MUHUMaJIb-
HbIX 3Ha4eHU U, 06ecrnedruBast KOMPOPTHBIN
npouecc peabUJUTALUM HE3aBUCUMO OT
BO3pACTHOTO CTaTyca NalMeHTOoB.
[[Iupoknr BO3PACTHOM AMANA30H BKJIIO-
YeHHbIX B MCC/Ie/J0BaHUE NAalMEHTOB (OT 22
0 74 J1eT) AeMOHCTPUpPYeT YHHBepcallb-
HOCTb MIPe/IJI0)KEHHOTO KOMOWHHUPOBAHHOTO
npoToKoJia. Bbicokasi kainHU4Yeckas apdek-
TUBHOCTb JAaHHOW METOJUKHU COXpaHsSeTCs
Jlake y TMalMeHTOB CTaplied BO3pacTHOM
Ipynibl NIPU YCJIOBUM MPABUJIbBHOW OLEHKHU
3JIaCTUYECKUX CBOMCTB TKAaHEN U CBSI304YHO-
ro anmnapaTta OpOUTHI, YTO CBH/IETEIbCTBYET
0 MaToreHeTU4YeCKoW 060CHOBAaHHOCTH pac-
IIMPEHHOTO MO/X0/1a K OMOJIOXKEHHIO BEK.
CpaBHeHMe JJaHHBIX Ta0JIMIbI YKa3bIBaET
Ha CTAaTUCTUYECKHW 3HAUYUMble Pa3/iMyuvs B
CpOKax 3MUTeNU3alMU U Jerpajjaliii OTey-
HOTO0 KOMIIOHEHTA B 3aBUCUMOCTH OT I0J1a,
O/IHAKO TOKa3aTeJIM BO3BpaTa K MOJIHOLEH-
HOM COIMA/IbHOM aKTUBHOCTH (BbIXOJ, Ha
paboTy) He UMeJIU JOCTOBEPHBIX MEXKTPYTI-
noBbIx oinuui (P > 0,05), uto cBUAETEB-
CTByeT 06 0611ei1 93P eKTUBHOCTU BbIOPAH-
HbIX peabUINTAlMOHHBIX IPOrPaMM.
06cyxaeHue. KitoueBbIM acnekToM Ha-
el paboThl CTaJ BONPOC NaToreHeTHye-
CKOM 0OOCHOBAaHHOCTH pe3eKLUU KUPOBbIX
KOMMNapTMeHTOB. Kak OTMe4aloT B CBOUX
vccneoBaHusax Zoumalan u Roostaeian [8],
NOMNBITKA YINPOCTUTH OsiepaponIacTUKy
3a CYeT MCKJYeHUs1 paboThl C KUPOBOM
TKaHbI0 HEpeAKO MPHUBOJAUT K CHUXKEHUIO
JIOJITOBEYHOCTU pe3yJsibTaTa. Haiy fanHble
NOJTHOCTBIO MOATBEPKAAIOT 3TOT TE3HUC: Na-

in the combined group exceeds that of the
isolated dermatoplasty group, confirm-
ing the higher reliability of this extended
method.

The feasibility of integrating aesthetic
interventions into the structure of multi-
disciplinary medical centers is substantiat-
ed. The use of vascular surgery standards,
in particular precision bipolar hemostasis
instead of monopolar electrocoagulation,
minimizes intraoperative tissue trauma.
This approach reduces the incidence of
postoperative hematomas and edema to a
minimum, ensuring a comfortable rehabil-
itation process regardless of patient age.

The wide age range of patients included
in the study (from 22 to 74 years) demon-
strates the versatility of the proposed com-
bined protocol. The high clinical efficacy of
this technique is maintained even in older
patients, provided the elastic properties of
the orbital tissues and ligaments are prop-
erly assessed, demonstrating the pathoge-
netic validity of this expanded approach to
eyelid rejuvenation.

Comparison of the data in the table indi-
cates statistically significant differences in
the timing of epithelialization and degrada-
tion of the edematous component depend-
ing on gender, however, the rates of return
to full social activity (return to work) did not
have significant intergroup differences (P>
0.05), which indicates the overall effective-
ness of the selected rehabilitation programs.

Discussion. A key aspect of our work
was the pathogenetic justification for resec-
tion of fat compartments. As noted in their
studies by Zoumalan and Roostaeian [8],
attempts to simplify blepharoplasty by elim-
inating fat tissue manipulation often lead
to a decrease in the longevity of the result.
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[IMEeHTbl 2-A Tpynnbl, OpolIeflIne 4Yepe3
KOMILJIEKCHYI0 KOPPEKILMIO, J€MOHCTPUPO-
Bajiu 60Jiee BBICOKYI CTAOUJIBHOCTb 3CTe-
TUYeCKOro Npodu/isi B rof0BOM JUHAMUKE.
MbI noJiaraeM, 4TO OTKa3 OT y/jaJIeHUsl Mpo-
JIAGHPYIOIIEro KUpa Y MALMEHTOB C €ro U3-
ObITKOM SIBJISIETCS CEPbE3HOU OIIMOKOM IJ1a-
HUPOBaHMSI, TaK KaK CO3/JaeT YCJIOBUS AJIs
paHHEro pely/rBa ICeB0NT03a U3-3a Mpo-
JI0JDKAIOILErocs JaBeHrs Ha OpOUTA/IbHYIO
neperopojiky [3, 11]. bosiee Toro, u36bITOY-
Hasl YKUPOBAsi Macca, OCTaBJIeHHAs B OPOUTE,
CIIOCOOCTBYET IMEPMaHEHTHOMY pacTshKe-
HHUIO KOXKHBIX JIOCKYTOB, UTO JIeBa/IbBUPYET
3¢ PeKT nepBUYHON KOPPEKIUU YKe yepe3
KOPOTKHUM POMEXYTOK BPEMEHH.
OTaenbHOrO BHUMAaHMUSL — 3aC/ayKUMBAET
npoduib 6e30MacCHOCTH BMellaTe/bCTB. B
JIUTEpaType 4acTO MOAYEPKHUBAETCS PHUCK
reMopparuyecKux oCJ0XKHEeHUH Npu paboTe
B mepuopbuTasbHOU obsactu [9, 10]. Ox-
HaKO BHeJpeHUe CTaHJApPTOB COCYLUCTOU
XUPYPTrUM B Hall IPOTOKOJI - B YACTHOCTH,
OTKa3 OT MOHOIIOJISIPHOU 3JIEKTPOKOATYJIs-
[IMY B M0JIb3y NPELU3UOHHOT0 GUIOJISIPHO-
ro reMocTasa - MO03BOJIMJIO CBECTH YaCTOTY
bopMHUPOBAHUS reMaTOM K MUHHUMa/IbHbIM

Our data fully confirm this thesis: patients
in Group 2, who underwent comprehensive
correction, demonstrated higher stability of
their aesthetic profile over the course of one
year. We believe that failure to remove pro-
lapsing fat in patients with excess fat is a se-
rious planning error, as it creates conditions
for early recurrence of pseudoptosis due to
ongoing pressure on the orbital septum [3,
11]. Moreover, excess fat left in the orbit con-
tributes to permanent stretching of the skin
flaps, which devalues the effect of the prima-
ry correction after a short period of time.
The safety profile of the interventions de-
serves special attention. The risk of hemor-
rhagic complications when working in the
periorbital region is often highlighted in the
literature [9, 10]. However, the implemen-
tation of vascular surgery standards in our
protocol—specifically, the abandonment of
monopolar electrocoagulation in favor of
precision bipolar hemostasis—has allowed

Ta6smnpa 3. CpaBHUTE/IbHAA
XapaKTepUCTUKA IePHO0B

pea6buanMTAnMHU (B AHSX)

Table 3. Comparative characteristics of
rehabilitation periods (in days)

IlapameTp/ KeHmuHbI / My>x4yuHbI / Men p-val
-value
Parameter Women (n=848) (n=12)
CHsATHe mBOB/
_ _ 5,1+0,4 5,8+0,5 <0,05
Removing stitches
Perpecc oTekoB/
_ 8,4+1,2 10,2+1,5 <0,01
Regression of edema
Brixos Ha paboT
Il. P v/ 11,2+2,1 12,5+1,8 > 0,05
Returning to work

IIpumeuyanue: /[aHHble Ipe/CTaBJIEHb] B BUJlE
cpefiHero apuMeTUYeCKOro U CTaHAApPTHOrO
oTkyioHeHUs (M £SD). N - Ko/inyecTBO NMalueH-
TOB B HcCieiyeMoi rpymie. P-value — ypoBeHb
CTaTUCTUYECKOM 3HAUUMOCTU Pa3/IMUUN MEX-
Zly TPYyTNIaMHU KeHIIUH U MY>XUUH (PacCUUTaH C
WCI0JIb30BaHHEeM t-kpuTepus CTbrofeHTa AJis
He3aBUCHMBbIX BbIOOPOK). Paznnuusa cuntanuco
CTaTUCTHUYECKU 3HAaYUMBbIMHU 11pH p < 0,05.

Note: Data are presented as mean and standard
deviation (M +£SD).Nisthe numberofpatientsin
the study group. P-value is the level of statistical
significance of differences between the groups
of women and men (calculated using Student’s
t-test for independent samples). Differences
were considered statistically significant at p <
0.05.
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3HAYEeHUsIM. JTO COIVIaCyeTcsl C JAaHHbIMH
Biesman [7], yka3blBalOIMMKU Ha TO, 4YTO
TIATeJbHbI TeMOCTa3 fBJSETCH KJIIO-
4yeBbIM (PaAKTOPOM COKpallleHUsI 3IKCCya-
TUBHOM ¢as3bl peabuynnTauuy. Ham onbit
NOKa3bIBAET, YTO paboTa B YCJIOBUSIX MHO-
ronpoduJbHOTO CTAI[MOHAPA, IJle AOCTYIEeH
KpYIJIOCYTOYHbIM KapAWOJIOTUYECKHU MO-
HUTOPUHT, 00€eclieYrBa€eT JI0MOJTHUTENbHbII
YPOBEHb 3allUThI JJis MAI[MeHTOB C KOMOP-
O6uJHbIM (OHOM, YTO KPUTHUYECKH BAXKHO
pH paboTe C LIMPOKKWM BO3pPACTHBIM JiMana-
30HOM [1, 6, 12]. /laHHBI# OAX0/] TO3BOJISIET
HaM IPOBOAUTB ONlepaliH IaKe Y JIUL] C JIeT-
KOU CTeNEeHbI0 CepevHO-COCYAUCTOM MaTo-
JIOTHH, KOTOpBI€e 3a4aCTyO0 MOJIy4aloT OTKa3
B YAaCTHBIX 3CTETUYECKUX KJIMHUKAX.

Ba)kHO OTMETUTb, YTO METO/[0JIOTUS, IPU-
MeHsdeMada HaMu B PHIICCX, aganTrupoBaHa K
3THUYECKUM OCOOEHHOCTSIM apXUTEKTOHU-
KM B€Ka, UTO MEPEKJUKAETCS C BbIBOJAMU
Wang u Pu [11], a Takxe Song u Tran [10] o
He00X0IUMOCTH NepCOHAIM3alUU JOCTyMa.
[I[puMeHeHWEe KaHTONEKCUH Y MalMeHTOB
C MpU3HAKaMM aTOHUM TKaHEH MO3BOJIMJIO
HaM M30eXaTh C/Iy4yaeB 3KTPOINUOHA, YTO 51B-
JisseTcsl HauboJiee TPO3HbIM OCJI0XKHEHUEM,
yInoMHHaeMbIM B 0630pax Mack [8]. MsI no-
JlaraeM, 4YTo pOpPMHUpPOBAaHUE CKJIAJKH BeKa
JIOJDKHO pacCMaTpUBaATbCSl He TOJIBKO Kak
3CTeTHUYecKasi MAHUMYJISLUSA, HO U KaK KOH-
CTPYKTUBHOE YKpeIlJIeHWe CBS304YHOro arl-
napara, YTO TpebyeT OT XHMpypra IJiyboKoro
MOHWMaHMUS OCJ0MHON aHaTOMUH. M crioJib-
30BaHMEe COBPEMEHHbBIX UMILJIAHTALMOHHbBIX
WA UIOBHBIX MaTepuaJioB JJis QUKCcAlUU
aroHeBpoO3a JieBaTopa B X0Je KOMOWHUPO-
BaHHOU Osiepapomn/IaCTUKU OTKpbIBAET J10-
NOJTHUTEJIbHbIE BOSMOXXHOCTH /151 yIIpaBJie-
HUSl BEKTOPOM HATshKEHUS] MATKUX TKaHeu
[13].

Ha ocHOBaHMM TOJY4YEHHBIX JIaHHBIX
MOXXHO C YBEPEHHOCTbIO YTBEPXK/AATh, YTO
BHe/[peHHe PaCIIUPEHHOT0 XUPYypPruyecKo-
ro MPOTOKO0JIa, 00'beJUHSAOUIET0 UCCEYEHUE
M30BbITKOB JIepMaJIbHOTO CJIOSI M Halpas-
JIEHHYK0 KOPpPEeKLHI0 »KHUPOBbIX KOMMApPT-
MEHTOB, IpeJCTaBJsieT Co60W Haubosiee
000CHOBAHHYIO CTpaTeruto, obecrneyrBalo-
LIYI0 NpeJiCKa3yeMbId U YCTOUYMBBIM 3CTe-
TUYecKkuil 3dpdekT. HecmoTpsa Ha omnpegne-

us to reduce the incidence of hematoma
formation to a minimum. This is consistent
with Biesman’s data [7], which indicate that
meticulous hemostasis is a key factor in
shortening the exudative phase of rehabili-
tation. Our experience shows that working
in a multidisciplinary hospital with 24-hour
cardiac monitoring provides an additional
level of protection for patients with comor-
bidities, which is critical when working with
a wide age range [1, 6, 12]. This approach
allows us to perform surgeries even on pa-
tients with mild cardiovascular pathology,
who are often rejected by private aesthetic
clinics.

It is important to note that the methodol-
ogy we use at the Russian Scientific Center
of Cardiovascular Surgery is adapted to the
ethnic characteristics of eyelid architecture,
which echoes the findings of Wang and Pu
[11] and Song and Tran [10] regarding the
need for personalized access. The use of
canthopexy in patients with signs of tissue
atony allowed us to avoid cases of ectropi-
on, which is the most serious complication
mentioned in the reviews by Mack [8]. We
believe that the formation of the eyelid fold
should be considered not only as an aesthet-
ic manipulation, but also as a constructive
strengthening of the ligamentous apparatus,
which requires a thorough understanding of
the layered anatomy from the surgeon. The
use of modern implant or suture materials
for fixation of the levator aponeurosis during
combined blepharoplasty opens up addi-
tional opportunities for managing the vec-
tor of soft tissue tension [13]. Based on the
data obtained, it can be confidently stated
that the implementation of an extended sur-
gical protocol combining excision of excess
dermal tissue and targeted correction of fat
compartments represents the most effective
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JICHHOE YBeJIMYeHHe NPOJOJLKUTENbHOCTH
OMEepaTUBHOTO BMeEIIATeNbCTBA (B CpefHEM
Ha 15-20 MUHYT), JaHHbIN NOJXOJ, SIBJSIET-
C KJIMHWYEeCKU ONpaBAaHHbIM. Ero BbICO-
Kasgd 3(QQPeKTUBHOCTb MOATBEPXKJAETCA Ka-
YeCTBOM OTAAJIEHHBbIX PE3y/JbTaTOB U, YTO
HEMaJIOBAXKHO, CYLeCTBEHHBIM CHXKEHUEM
NOTPeGHOCTU B MPOBEJIEHUU PEBU3UOHHBIX
onepauui, 4YToO B KOHEYHOM UTOTre MOBbILIA-
eT 6e30MaCHOCThb U Y/I0BJIETBOPEHHOCTD Na-
IJMEHTOB B JI0JITOCPOYHOM NepcreKTuBe [14.
15].

B nepcrieKkTuBe, MCNIOIb30BaHUE JAHHbBIX
MoJZiesled OpraHu3aldu MeJULUHCKOW IIO0-
MOIIM B TOCY/IapCTBEHHbIX HAY4YHbIX I|€H-
Tpax MOXKET CTaTb 3TAJIOHOM JIJIl pa3BUTHA
HallMOHAJIbHOM IJIACTUYECKOW XUPYPIHUU.
CuHeprusi QyHAaMeHTaJIbHOW XUpypruye-
CKOM IIKOJIbI U COBPEMEHHBIX 3CTETUYECKUX
TEXHOJIOTUM TNO3BOJIIET HE TOJIbKO MOBbI-
CUTb Y/OBJIETBOPEHHOCTb MAl[MEHTOB, HO
M BBIBECTH KayeCTBO MOMOLIM HAa YPOBEHb,
COMOCTAaBUMBIA C BeAyLIMMU MHUPOBBIMU
neHTpamu [4, 5]. Mbl yBepeHbl, UTO CTaH-
JlapTU3alusi KOMOWMHUPOBAHHOTO MOAX0AA
MO3BOJIUT CHU3WUTh 3KOHOMHYECKOE OpeMs
HOBTOPHBIX BMEUIATEJbCTB /[Jisi CUCTEMBI
3/IpaBOOXpaHEHMs, MOBbIIAsA JOBEpUEe Ha-
ceJIeHUs1 K BO3MOXKHOCTSIM PEKOHCTPYKTUB-
HOUW 3CTETUYECKOU XUPYPTUH.

3axsoyeHue. TakuM 06pa3oM, MOTy4eH-
Hble JIJaHHblEe TMO3BOJIAIIOT PEKOMEH/I0BAaTh
KOMILJIEKCHYI0 6Js1epapoIiacTUKy € 06s13a-
TEJIbHOM OLIEHKOM COCTOSIHUSI OpOUTasIb-
HBIX KUPOBBIX NAKETOB B KayecTBe MpHUO-
PUTETHOTO CTaHAApTa MPU IJIAHKUPOBAHUU
3CTETUYECKUX onepauui. ONTUMU3ALUA XU-
pPYpryu4yeckoro npoTokKoJia He TpebyeT cyllle-
CTBEHHOT0 YBeJINYE€HUsI BpEMEHU OllepalvH,
O/IHAKO CYyLIEeCTBEHHO IOBBIIIAET YPOBEHb
y/IOBJIETBOPEHHOCTH NALEHTOB KaueCTBOM
>KU3HM, MUHUMM3UPYS PUCKU HEYIOBJIET-
BOPUTEJIbHBIX OTAAJIEHHBIX Pe3yJIbTaTOB U
He0OX0IUMOCTb NPOBEJIeHUST PEBU3UOHHbIX
MaHUNYJIALUH.

strategy, providing a predictable and lasting
aesthetic effect. Despite a slight increase in
surgical time (an average of 15-20 minutes),
this approach is clinically justified. Its high
efficacy is confirmed by the quality of long-
term results and, importantly, a significant
reduction in the need for revision surgeries,
which ultimately improves patient safety
and satisfaction in the long term [14, 15].

In the future, the use of these models of
medical care organization in public research
centers could become a benchmark for the
development of national plastic surgery. The
synergy of fundamental surgical expertise
and modern aesthetic technologies not only
improves patient satisfaction but also ele-
vates the quality of care to a level compara-
ble to leading global centers [4, 5]. We are
confident that standardizing this combined
approach will reduce the economic burden
of repeat interventions on the healthcare
system, increasing public confidence in the
capabilities of reconstructive aesthetic sur-
gery.

Conclusion. Thus, the data obtained al-
low us to recommend complex blepharo-
plasty with mandatory assessment of the
state of orbital fat bags as a priority standard
when planning aesthetic surgeries. Optimiz-
ing the surgical protocol does not require a
significant increase in surgical time, but sig-
nificantly increases the level of patient sat-
isfaction with quality of life, minimizing the
risks of unsatisfactory long-term results and
the need for revision procedures.
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IVTACTUYECKAA XUPYPI'UA PLASTIC SURGERY
DOI: 10.65197/3106-4035-2026-2-2-24-44

CTPATEI'nfl CHUKEHUA OINEPAIMOHHbBIX PUCKOB ITPHU 3TAITHOM
JIEYEHHH MOCJIEOKOTOBBIX KOHTPAKTYP HUXKHUX KOHEYHOCTEM:
OT PETPOCIIEKTUBHOI'O AHAJIM3A OIIUBOK K ITPOCITEKTHUBHbBIM
PEHIEHUAM

H.X. lllamcoB'?, A.X. lllaiimonoB'?, M.C. CanaoB'?, M.M. CaungoB3
IPecnybaukaHcKull Hay4uHblll yeHmp cepdevHo-cocyducmoti Xupypauu;
206wecmeo naacmu4eckux u acmemuyeckux xupypeos Tadxicukucmaua;
3SKagpedpa xupypeuuveckux 6osesHeli N°2 umenu akademuka H.YYcmamnoea I'OY “Tadxcukckuli
2ocydapcmeeHHbIl MedUuyUuHCKULl yHugepcumem umeHu Abyaau ubHu Cuno’, [ywanée, TadxcukucmaH

Ilesb MccaeaoBaHusA. Ha ocHOBe CpaBHUTENILHOIO aHa/M3a pe3yJ/bTAaTOB Jie4eHUs] PETPOCIEeKTUBHON
IpyNIbl NaLMEHTOB BbISIBUTB OLUMOKH ITpeAblAYLIMX BMellaTebCTB U Pa3paboTaTh yCOBEPILIEHCTBOBAHHYIO
XUPYPruyecKyl0 U aHeCcTe3UO0JIOTUYECKY CTpaTervio s MoBbllleHUs 3(PeKTUBHOCTU Je4eHUs U
CHUXKEHUS ollepallMOHHBIX pUckoB y jiuL ¢ OIIOHK.

Marepua u MeToAbl. B riccie/joBaHue BKJIOYeHbI 73 MalUeHTa B Bo3pacTe oT 2 Jio 59 seT (cpeHUM
BospacT 13,5+7,0 JieT) C MNOC/A€0KOTOBbIMM pPYyOGLAMUM M KOHTPAKTypaMM HHXHUX KOHEYHOCTeH,
HaxoAuBlIuxca Ha jsiedeHUHd ¢ 2010 o 2024 rr. UccsegoBaHre BBINOJIHEHO B JBa 3Tamna. Ha nepBom arane
(peTpocnekTrBHas rpymna, n=38) OlleHUBAJUCh OTJaJieHHble pe3y/abTaThbl (KaTaMHe3 A0 12-14 jeT)
Y BBIFABJISIMCh OIIMOKU NpoUUIbIX JeT. Ha BTopoM 3Tane (mpocnekTUBHas rpymnna, n=35) BHeJApSAJIUCh
yCOBEpIIEHCTBOBaHHble MeTO/bl LaJslllell aHecTe3UU U NMPeLU3MOHHON MJIAaCTUKU C yYeTOM KpPaTHOCTH
npejblAylinx onepaunui. [lanueHTsl 6bLIM pa3feseHbl Ha | rpynny (mepBUyHOe obpalleHue, n=38)
u Il rpynny (moBTOpHOe o6pallleHHe IOCAe HeyAauHbIX ollepalyil B JpYyrux crayudoHapax, n=35). B
3aBUCHMOCTU OT MeToZa 006e360/iMBaHUsA OOJIbHblE paclpefiesIlIMCb Ha NOATPYNIbl BHYTPHUBEHHOTO
3H/I0TPaxXeaJbHOT0 HapKo3a (N=47) U coOYeTaHHOTO NPHUMEHEHUS B/B U perMOHAPHON /MeCTHON aHeCTe3Uun
(n=26). lna 06'beKTUBU3ALMU KU3HECIIOCOOHOCTU JIOCKYTOB U KOHTPOJISI peMHHepBaL U NPHUMEHSIIMCh
anektpotepmomeTpusd (TII3M-1), ynbTpasBykoBas gonmieporpadus (CI1-100), TecT AUCKPUMHUHALIMOHHON
YYBCTBUTEJIbHOCTH, a Takxe 1Kasia QoR-15 1 06s3aTesibHbIA GOTO-IPOTOKO.I.

Pe3y/sibTaThl. YcTaHOBJIEHO, UTO BO Il rpyniie 16 u3 35 maijdeHTOB UMeJIM B aHaMHe3e 6oJiee 3 HEYJauyHbIX
BMellaTe/bCTB. Haubosiee cl0KHOM 30HOW [J11 PEKOHCTPYKLHU fBJAJAach 06J1IaCTb TOJIEHH W CTOIIBI
(n=32). BrisiBJIEHO, YTO NPUMEHEHME UHTPaoepallMOHHON MadaHOCKONMY U KOHTPOJISI KPOBOTOUUBOCTHU
JUCTAJbHBIX YYaCTKOB IepeMellleHHbIX TPaHCIJIAHTATOB I103BOJIsIeT CBOEBpPeMeHHO (B XoJe olepaluu)
JUarHoCTUPOBAaTh COCYAUCTble aHOMAJIMU U CAABJEHHEe KOXXHOM MaHXeTbl JIOCKYTa, YTO obecrneyuBaeT
BO3MO)XHOCTb OllepaTUBHON KOPpPEKLMU TAaKTUKHU. /loKa3aHO Hasuuue NPsIMOW KOppessLMOHHON CBA3U
MeX/ly [T0KasaTeJIsIMHA KOXXHOW TeMIlepaTyphl (3/1eKTpOTepMOMETPUs) U YPOBHEM JUCKPUMHUHALMOHHOU
YYBCTBUTEJbHOCTH JIOCKYTa B OTAAJeHHOM nepuoze. JlosrocpouyHoe GoToO-40KyMeHTUPOBaHUe (KaTaMHe3
>14 seT) y AeTell paHHero Bo3pacTa NO3BOJIMJIO ONPOBEPTHYTh I'MIIOTE3y O 3aJlepXKKe pocTa py6L0BoO-
-0KalMJIEHHBIX JIOCKYTOB, ZJ0Ka3aB UX CIIOCOOHOCTb YBEJIMUUBATLCS B pa3Mepax copa3MepHO POCTy pebeHKa.

3ak04eHue. [lepexos OT IPUMUTUBHOTO MccedeHUs pyOLOB K IIJIAHUPOBAHHUIO reOMeTPHUYECKHUX CXeM
IJIACTUKU B COYETAaHUM C MUHHUMH3AllMell TOKCUYEeCKOr'o BJUSIHHA 00llero Hapkosa (IyTeM BHeJpeHUs
pervoHapHbIX MeTO/MK) M03BOJISeT JOCTOBEPHO YJAYyYLINTh QYHKIUOHAJbHbIE U 3CTeTUYECKHE UCXOJbI.
OO beKTUBHBIN KJWHUKO-QYHKLHOHAJbHBIA M WUHCTPYMEHTAJbHbIH MOHUTOPHUHT SBJISIETCA HaJeXXHbIM
WHCTPYMEHTOM NPOrHO3UPOBAHHUA >KU3HECHOCOOHOCTU TKaHel U CHUKEHHS ONepaldoOHHOTO pHUCKa Yy
KpalHe TseJIOH KaTerOpHHU MallueHTOB C MHOTOKPAaTHBIMU IOBTOPHBIMU 06pallleHUsIMU.

KirodyeBble CcJI0Ba: I0C/IE0XKOTOBbIE KOHTPAKTYypPbl HHXHHX KOHeqHOCTeﬁ, PEKOHCTPYKTHUBHO-
-IIJIaCTUYeCKad XUPYyprud, peruoHapHad aHeCTe3ud, 3JIEKTPOTEepMOMETpPHH, aonnneporpac])lxlﬂ, dHaJIn3
OI_LII/I6OK, KaTaMHe3.

Jna nutupoBanus: lllamcoB H.X., lllaiimoHoB A.X., CaugoB M.C,, CaugoB M.M. CTpaTerusi CHUKeHUs
OTEepaIMOHHbIX PUCKOB MPU 3TAHOM JIEYEHUH IOCTE0KOTOBBIX KOHTPAKTYpP HMXKHUX KOHEYHOCTEMU:
OT PETPOCHEeKTHBHOrO aHajiki3a OIIMOO0K K MPOCIEKTUBHBIM pelleHUsM. [liacmuueckass Xupypausi U
soccmaHosumebHas meduyuHa. 2026. T.2, Ne2. C. 24-44. https://doi.org/10.65197/3106-4035-2026-2-2-
24-44
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DOI: 10.65197/3106-4035-2026-2-2-24-44

STRATEGY FOR REDUCING SURGICAL RISKS IN STAGED TREATMENT OF
POST-BURN CONTRACTURES OF THE LOWER EXTREMITIES: FROM RET-
ROSPECTIVE ANALYSIS OF ERRORS TO PROSPECTIVE DECISIONS

N.Kh. Shamsov'?, A.Kh. Shaimanov'?, M.S. Saidov'?, M.M. Saidov?
!Republican Scientific Center for Cardiovascular Surgery;
2Society of Plastic and Aesthetic Surgeons of Tajikistan;
3Department of Surgical Diseases No. 2 named after Academician N.U. Usmanov, State Educational
Institution “Avicenna Tajik State Medical University,” Dushanbe, Tajikistan

Objective of study. Based on a comparative analysis of treatment outcomes in a retrospective
group of patients, to identify errors of previous interventions and develop an improved surgical
and anesthetic strategy to increase treatment efficacy and reduce operative risks in patients with
post-burn lower extremity deformities.

Material and Methods. The study included 73 patients aged 2 to 59 years (mean age 13.5+
7.0 years) with post-burn scars and contractures of the lower extremities treated between 2010
and 2024. The study was performed in two stages. At the first stage (retrospective group, n=38),
long-term results were evaluated (follow-up up to 12-14 years) and errors of past years were
identified. At the second stage (prospective group, n=35), advanced methods of sparing anes-
thesia and precision plastic surgery were implemented, taking into account the number of pre-
vious operations. Patients were divided into Group I (primary admission, n=38) and Group II
(readmission after failed operations in other hospitals, n=35). Depending on the method of anes-
thesia, patients were distributed into subgroups of intravenous endotracheal anesthesia (n=47)
and combined intravenous and regional/local anesthesia (n=26). To objectify flap viability and
monitor reinnervation, electrothermometry (TPZM-1), ultrasound dopplerography (SP-100), a
discriminatory sensitivity test, the QoR-15 scale, and a mandatory photographic protocol were
used. Statistical processing was performed using Statistica 6.0 software (Mann-Whitney, Krus-
kal-Wallis, and Xtests with Yates correction).

Results. It was established that in Group I, 16 out of 35 patients had a history of more than
3 failed interventions. The most challenging zone for reconstruction was the leg and foot area
(n=32). It was revealed that the use of intraoperative diaphanoscopy and control of bleeding in
distal parts of the displaced grafts allows timely (intraoperative) diagnosis of vascular anoma-
lies and compression of the flap skin cuff, providing an opportunity for immediate tactical cor-
rection. A direct correlation was proven between skin temperature indicators (electrothermom-
etry) and the level of discriminatory sensitivity of the flap in the long-term period. Long-term
photographic documentation (follow-up >14 years) in young children refuted the hypothesis of
growth retardation in scar-bordered flaps, proving their ability to increase in size proportionally
to the child’s growth.

Conclusion. The transition from primitive scar excision to the planning of geometric plastic
patterns, combined with minimizing the toxic effects of general anesthesia (by implementing
regional techniques), significantly improves functional and aesthetic outcomes. Objective clini-
cal, functional, and instrumental monitoring is a reliable tool for predicting tissue viability and
reducing operative risk in an extremely severe category of patients with multiple readmissions.

Keywords: post-burn lower extremity contractures, reconstructive plastic surgery, regional
anesthesia, electrothermometry, dopplerography, error analysis, follow-up.

For citation: Shamsov N.Kh., Shaimonov A.Kh., Saidov M.S., Saidov M.M. Strategy for re-
ducing surgical risks in the staged treatment of post-burn contractures of the lower extremities:

from a retrospective analysis of errors to prospective decisions. Plastic surgery and reconstruc-
tive medicine. 2026. Vol. 2, No. 2. P. 24-44. https://doi.org/10.65197/3106-4035-2026-2-2-24-44
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CTPATETMSIU KOXMII IOJAHU XATAPXOU YAPPOXY XAHTOMU
TABOBATH MAPXWUJIABUY KOHTPAKTYPAXOH IAC A3 CYXTATHH
YAHBAPY3BXOM MOEHM: A3 TAXJIMJIM PETPOCIEKTUBUU XATOTHXO
TO KAPOPXOHU JYPHAMOW

H.X. llamcoB'?, A.X. lllaiimanoB'?, M.C. CaugoB'?, M.M. Cangos?

IMapka3su yymxypusiguu uimuu 4yappoxuu duay pazxo;

“Yamsusmu 4yappoxXoHu naacmuki 8a acmemukuu ToyuKucmom;

*Kagpedpau 6emopuxou yappoxuu Ne2 6a Homu akademuk H.Y Yemonos, Myaccucau dasaamuu
mawsaumuu «/loHuwezoxu dasiamuu mubobuu ToyukucmoHn 6a Homu A6yanu ubHu CuHoy, [JywaHbe,
ToyukucmoH

Xazadu TagKUKOT. Jlap acocu Tax/IMJd MyKOUCAaBUM HAaTUYyaxoU Tab06aTHU TypyxU peTPOCHEKTUBUHU
6eMOpOH, MyalsiH KapZaHU XaTOTHUX0 Jap MY/JOXWJaxOW KabJid Ba TaxWUsAM CTpAaTerusiu GexTapuiyAau
Yappoxy{ Ba aHECTeTHKN 6apou 6asiaH/, 6apJolITAHHN CaMapaHOKUHM Tab06aT Ba KOXMII J0JJaHH XaTapXOU
yappox# aap abpoau rupudpropu OCHIL.

MaBog Ba ycynxo. TagkukoT 73 Hadap 6emMopoHH a3 2 To 59 cosa (cuHHY cosu Muéna 13,5%7,0
cosia) 60 JOFXOH TAC a3 CyXTari Ba KOHTPAKTypau 4YaHOapxou MmoéHu, ku a3 couu 2010 To 2024 TtabobaT
rupudTaanj, 4aab Kapja wyaaHf. TagKUKOT Aap Ay Mapxuia rysapoHuja wyz. [lap mapxuiad aBBas
(rypyxu peTpocneKTHBH, n=38) HaTu4axou Aapo3myaznat (6abau To 12-14 cos) ap3é6m kapga Iyaa,
XaTOTUXOU COJIXOU KabJiid MyadsiH KapZa myaas/. Jlap mapxuiau aywoM (rypyxy oaHAazop, n=35) ycynxou
TaKMUJIEDTAU HAPKO3 Ba YAPPOXUU IMJIACTUKUU JAKUK 60 Ha3ap/0MITH 6acoMaZii aMaJuETH KabJiid 4opi
KapJia myaadja. bemopon 6a rypyxu 1 (603auau aBBasia, n=38) Ba rypyxu Il (mapxocTu Takpopi mac a3
amaiuétu 6ebapop Jap 6eMopxoHaxou aurap, n=35) TakcuMm kapza wmyjaH/. Bobacta a3 ycysu Hapkos,
6eMOpOH 6a 3eprypyxxou aHeCTe3UsIU JOXUINU IHJoTpaxeas i (n=47) Ba uctudosau K401 aHECTE3UAU
IV Ba MuHTaKaBi/Maxa/ii (n=26) TakcuM Kapza myaas/. bapou o6 beKTUBU3ATCHUS KapJjaHU KOOUIUATH
NyIIMIIX0 Ba MOHUTOPUHTU peHHHepBaTcHs, ajekTporepMmomeTpus (TPZM-1), Y3U momnepin (SP-100),
CaHYHIIY XaCCOCUATH TabbU3, UHYYHUH MUKEcH QOR-15 Ba mpoToko/iM XaTMi ucTUdO0Aa ITyAAH/I.

Hatn4yaxo. 16 Hadap a3 35 6emop aap rypyxu Il Tabpuxu 3uéna a3 ce yappoxuu HomyBadpdak Ao TaAH/.
MuHTakau AylwBopTapuH 6Gapou 6Gapkapopco3i uyaH6apu noéHi 6yxn (n=32). TpaHCHIIIOMHUHATCUAU
JIOXWJIMYApPOXA Ba MOHHUTOPUHTU XyHpaBH JAap KUCMXOW JUCTAJUM TPAHCIJIAHTATXOU HMHTUKOJILIYAA
HMMKOH [I0/I, KM CapH BaKT (XaHrOMH 4appoxi) aHOMAJIMSIX0W parxo Ba QUILIypJaHH MaHKeTH MyCTH nap/a
TAIIXKC Kap/ia laBaH/ Ba UCJI0XH GaBpUHM TaKTHKAKU YapPOXi UMKOHIIA3Up rapAaj. Xambactaruu MycTakum
OGaliHU HUIIOH/IUXAH/IAX0U XapopaTH MyCT (TepMOMETPUSH 3JIEKTPUKI) Ba CATXH XACCOCUATU PapKKYHUHU
nap/ia ap JaBpau OXMp HUIIOH A0Ja 1y, Xyq4yaTXou akcbapopuu Aapo3myaaar (3uéaa a3 14 con) gap
KYZIAaKOHU Xyp/icoJ dap3usiv aku6MoHUU ad30UIIPOo Aap NapAaxou 60 XaTu Jyo6n MaxXayA paj, KapAaH Ba
KOOMJIUSATU OHXOPO 6apou ap30UIIY aH03au MyTaHOCHOAH 6a ap30UIIIN KyAaK HUILIOH JOAAH/I,

Xynoca. 'yzapuiu a3 6ypuJaHu oA4ud A0FX0 6a HAKIIAX0W YappPOXUH MJIACTUKUAM 6a TaBpU reoMeTpi
6a Hakua rupudTauyaa, Aap AK40AIrd 60 KaM KapAaHU TabCUPH 3aXpOJyIMH HAPKO3 YMyMi (TaBacCyTH
TAaTOUKH YCYJXOW MUHTAKABI), HATU4YaX0W (YHKCHUOHAJIHA Ba 3CTETUKUPO 6a TaBpW Hazappac GexrTap
MeKyHa/l. MOHUTOPUHIM KJWHUKH, YHKCHOHA/MNA Ba acb606l BocuTah 603bTUMOJ, 6apod MNEeUryuu
KOOMJIMATU 3UHJAA MOHJAHU 60]Taxo Ba KaM Kap/aHU XaTapu 4appoxi Jap 6GEMOpPOHU Xesie Ba3HUH 60
603/11/1X0U TAKPOPUH TaKpOpH MeboIas.

KasmMmaxon KaauAaj: KOHTPAKTYpaxOoW Mac a3 CyXTaruu 4YaH6apu MOEHH, YappOXUU IJIACTUKHU
PEKOHCTPYKTHUBH, HApKO3W MMHTAKABH, 3JIEKTPOTEPMOMETPHS, AoIieporpadusi, TaxXJWUJH XaTOTHXO,
MYIIOXU/Iau MTAaUTUPH.

Bapou uktuo6oc: lllamcos H.X,, lllaiimonoB A.X., CanzoB M.C., CaunoB M.M. CTpaTerusy KOXuIll JOJaHU
XaTapXou 4Yappoxid Aap Tabo6aTH MapxuJaBUHW KOHTPAKTYpaxOHW IMac a3 CyxXTaruu 4YaH6Gapu MOEHH: a3
TaxJILJIU PETPOCIHEKTUBUMU XaTOTHUX0 TO KAOY/JM KAapopxou AypHamo. Yappoxyuu MJAacCTUKHA Ba THOOU
6apkapopco3sii. 2026. Yuagu 2, Ne 2. C. 24-44. https://doi.org/10.65197/3106-4035-2026-2-2-24-44
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AKTya/IbHOCTb. PeKOHCTpYyKTHUB-
HO-IIJIACTUYECKOE JieYeHHe MALUeHTOB C
OTJQJIEHHbIMU TOCJE/JCTBUSIMHU OXOrOB
HUKHUX KoHeyHocTel (OITIOHK) conpsixe-
HO C BBICOKMM PUCKOM MOCJIE0KOTOBbIX OC-
JIO)KHEHWU U 4YaCThIMU HeyJayaMH Ha Ha-
YasIbHbIX 3TaNaX XUPYPTrUyeCcKOr MOMOIIIH,
0COOEHHO B yCJI0BUSX PAMOHHBIX OOJIbHUIL,
Kaxxsioe HeapPpeKkTUBHOE BMelIaTeJabCTBO
CHWXKaeT BEPOSITHOCTb ycliexa MOC/aeay-
IOLUX ONepayui, 4To TpebyeT ONTUMMU-
3allMM He TOJIbKO XUPYyPruvyecKoW TaKTH-
KM, HO U aHeCTe3U0JIOTUYEeCKOro nocobus
[1,2].

HecMoTpsi Ha HempepPBIBHYIO 3BOJIIOLUIO
NO/IX0/I0B B KOMOYCTHOJIOTUH, MOJHOLEH-
Has MeJUIIMHCKAsA U COLUAJbHO-TPYA0Bas
peabuMTalUsl MALMEHTOB C OTAAJIEHHbI-
MU TOCJEJICTBUSIMU TEPMHUYECKHUX Iopa-
KEHUM HWKHUX KOHEYHOCTEW OCTaeTcs
OJIHUM W3 HauboJiee CJA0KHBIX U JIUCKYC-
CUOHHBIX HallpaBJIEHUH COBpPEMEHHOMU pe-
KOHCTPYKTUBHO-IIJIACTUYECKON XUPYPTHUHU.
Py6uoBbie nedopMalvd MU KOHTPAKTYPHI
JIAaHHOM JIOKaJIM3alluy He POCTO UHAYIIH-
PYIOT CTOMKMU OMOMexXaHU4YeCKUU aedu-
IJUT, HO ¥ HEOOPATUMO yXy/AIAI0T Ka4eCTBO
»KW3HU 60JIbHbIX, OCHOBHAsi Macca KOTOPbIX
npejcTaBJieHa JWIAMUA TPYLOCIOCOOHOrO
BO3pacTa U AeTbMU [6, 7]. lnuTtenbHoe Cy-
1leCTBOBaHME OrPaHUYEHUN aMIIUTY/bI
JIBM>KEHUU 3allyCKaeT KacKaJ BTOPUYHBIX
M3MEHEeHUN B CYCTaBHO-CBSI30YHOM almna-
paTe, 4YTO JesiaeT NpobaeMy He TOJbKO XU-
PYypPryuyecKoy, HoO ¥ MaclITabHOM COLlUAJIb-
HO-3KOHOMMYECKOH 3aJaueH.

Cnenuduka  a”HaToMmo-Tomnorpadpuye-
CKOTO CTPOEHUSl AWCTaJbHbIX CETMEHTOB
HUKHEW KOHEYHOCTU HaKJ/Ia/bIBAET »KEeCT-
KUMe OrpaHUMYeHHs Ha HCI0JIb30BaHUE
MeCTHBIX TKaHeU. BoipakeHHbIN ePuLUT
NOJKO>KHO-)KUPOBOM KJIETYATKH, HEIO-
cpe/iCTBeHHasi 6JIM30CTb KOCTHbBIX BBICTY-
IIOB U KaIlCyJIbHO-CBSI30YHOT0 anmnapara K
NOKPOBHBIM CTPYKTypaM, a TaKe OTHOCH-
TeJIbHO CKy/IHOe 0CeBOe KPOBOCHabKeHHe
B IPOEKIIMU T'OJIEHU U CTOIbI PE3KO JIMMHU-

Relevance. Reconstructive treatment
of patients with late sequelae of lower
extremity burns (LEBs) is associated with
a high risk of post-burn complications and
frequent failures in the initial stages of
surgical care, especially in district hospitals.
Each ineffective intervention reduces
the likelihood of success in subsequent
surgeries, necessitating optimization of
not only surgical tactics but also anesthetic
management [1,2].

Despite the continuous evolution of
approaches in combustiology, full-fledged
medical and social-labor rehabilitation of
patients with long-term consequences of
thermal injuries of the lower extremities
remains one of the most complex and
controversialareasofmodernreconstructive
plastic surgery. Cicatricial deformities and
contractures of this localization not only
induce persistent biomechanical deficits,
but also irreversibly worsen the quality of
life of patients, the majority of whom are
people of working age and children [6, 7].
The long-term existence of restrictions on
the range of motion triggers a cascade of
secondary changes in the joint-ligamentous
apparatus, which makes the problem not
only a surgical, but also a large-scale socio-
economic problem.

The specific anatomical and topographic
structure of the distal segments of the lower
limb imposes strict restrictions on the use
of local tissues. A pronounced deficiency
of subcutaneous fat, the close proximity
of bony protrusions and the capsular-
ligamentousapparatustotheintegumentary
structures, as well as the relatively poor
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THUPYIOT IJIaCTUYECKHE pecypchl. B aTux yc-
JIOBUSIX IJIACTUKA MECTHBIMU TKaHSMHU 4a-
CTO OKa3bIBAeTCS HECOCTOSTEJbHOH, YTO
TpebyeT NpUMeHeHHs MPEU3UOHHBIX MHU-
KPOXUPYPTrUYEeCKUX TEXHUK U TPaHCIJIAaH-
Tallud CBOOOJHBIX U HECBOOOJHBIX CJIOXK-
HbIX JIOCKYTOB [1, 11]. Ocobyto C/I0KHOCTD
NpeACTaBJSIOT LUPKYJSpHblEe U OOLIUP-
Hble JlepeKThl, TpeOylolue NPUMEHEHUS
MeTOo/ia J03MPOBAaHHOI0 TKAHEBOI'O PacCTs-
»KeHUSs C IOMOLLbIO 3KCNaHAepoB [12] naun
MCIIOJIb30BaHUs OUOJerpajupyeMbix Ma-
TPUIL AJ1s1 BpEMEHHOT0 3aKpbITHS paH [2].

CuTtyauusa ycyrybJssieTrca 3THOJIOTHYe-
CKOW Pa3HOPOAHOCTbHIO UCXOAHOW TPABMBbI.
OmmnapvBaHue KHUISATKOM, BO3/leHMCTBUE
OTKPBITOTO IJIAMEHH, OXXOTU KHUMAILIUM
MacJioM U crequduyeckue AJis [eHTpaslb-
HOA3WaTCKOTO  peruoHa  CaH/AaJIoBble
OXKOTU OMNpefessaloT pas3/UdHyl0 IIyou-
Hy JecTpykuuu. [Ipy 3TOM arpeccuBHbie
TepMUYeCKHe areHTbl (Hampumep, KHUIIs-
llee MacJjo) BBI3bIBAIOT He TOJIbKO IJIy-
O0KHUH KOaKCHaJIbHbIM HEKPO3 KOXKH, HO
U CONYTCTBYMOLIee MOpaKEHUE TJyOOKHUX
COCYAYICTO-HEPBHBIX My4YKOB C HapyIllEeHU-
eM NPOBOJUMOCTH UMNYJbCOB. [laTorenes
dbopMupoBaHUsA TpyObIX runeprpodpuye-
CKMX MacCCHMBOB B 3THX 30HaxX 4acTO acco-
IIUUPOBAH CO CTOMKOW JIOKAJbHOW BOC-
NaJINTEJIbHOU peaklUuerd U CTUMYJsLUen
peuentopHbiXx nyTei Toll-like B oTBeT Ha
HEKPOTU3UPOBAHHbIA 0XXOTOBbIA CTpPYI
[13], yTo TpebyeT cBOeBpEMEHHOTO U pa-
JIUKAJIbHOTO OYHUILEHUS PaHeBOrO JIOXKa,
BKJIlOUasi COBpeMEeHHbIe MeTO/bl XUMUYe-
CKOro HekpoJin3a [9].

Cepbe3Hyto Hay4YHO-MPaKTUYECKYIO
npob6JsieMy GopMupyeT KOropra mnalueH-
TOB C NMOBTOPHBLIMU OOpallleHHUsIMH, UMe-
IOLUX B aHAMHe3e MHOXeCTBEHHble He3-
bdeKkTUBHbIE TONBITKU XUPYPrhuveCcKoro
JledeHHUs1. 3a4acTylo Ha 3Talne NepBUYHOIO
3BeHa B OOLIeXMPYPru4ecKux CTaljMOHa-
pax JONyCKawTcs rpybble JUAarHOCTUYe-
CKMe U TaKTUudeckue omnMbku [3]. BeimoJ-
HeMble TaM HNPUMMUTHBHBbIE HCCEYEHUS

axial blood supply in the projection of the
lower leg and foot sharply limit plastic
resources. Under these conditions, local
tissue repair often fails, which requires the
use of precision microsurgical techniques
and the transplantation of free and non-
free complex flaps [1, 11]. Particularly
difficult are circular and extensive defects
that require the use of dosed tissue
stretching using expanders [12] or the use
of biodegradable matrices for temporary
wound closure [2].

The situation is aggravated by the
etiologic heterogeneity of the underlying
injury. Scalding with boiling water, exposure
to open flame, burns with boiling oil, and
sandalwood burns, specific to the Central
Asian region, determine varying depths of
destruction. Moreover, aggressive thermal
agents (e.g., boiling oil) cause not only deep
coaxial skin necrosis but also concomitant
damage to deep vascular-nerve bundles
with impaired impulse conduction. The
pathogenesis of the formation of coarse
hypertrophic masses in these areas is
often associated with a persistent local
inflammatory reaction and stimulation of
Toll-like receptor pathways in response to
necrotic burn eschar [13], which requires
timely and thorough debridement of the
wound bed, including modern methods of
chemical necrolysis [9].

A serious scientificand practical problem
is posed by a cohort of patients with
repeated presentations and a history of
multiple unsuccessful surgical treatments.
Gross diagnostic and tactical errors are
often made at the primary care stage in
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pyO110B MpPOBOAATCA 06€e3 ydeTa CUJIOBBIX
JIMHUUW HaTshKeHUsl TKaHeW, BEeKTOpPOB
CTATUBAaHUS W KJIACCUYECKUX TeOMEeTpHU-
YecKUx cxeM Z- uau Y-V-miacTuku. Takoe
HepalMoOHa/JbHOEe BMeIIaTeJbCTBO MpPU-
BOJIUT K e QUIUTY JOHOPCKUX 30H U NPO-
IrpecCUPOBAaHUI0 KOHTPAKTYP, OCOOEHHO B
GYHKIMOHA/IBHO 3HAYMMBbIX 30HaX, TaKHUX
KakK KoJieHHbIU cycTaB [5]. CoryiacHO Hako-
IJIEHHBIM KJIMHUYECKUM JAaHHbBIM, KaXJas
nocjeAyrujas HeCOCTOsITe/NbHAas omepa-
WSl CHUXKAeT BEpPOSITHOCTb JOCTHIXKEHMUS
ONTHUMAJILHOTO pe3yJibTaTa NPUMEPHO Ha
30%, npakTU4YeCKH JiulIas NalyeHTa HaH-
COB Ha MOJIHOLEHHYI0 peabuIuTalUI0 MOo-
cje Tpex U 6oJiee HeyZay.

TskecTb KOHTUHIeHTa OO0JIbHBIX 00Y-
CJI0BJIMBaeT HEOOXOAMMOCTb MOUCKA KOM-
IJIEMEHTApPHbIX METOJAOB CTUMYJALUU
NPUKMBJIEHUS] JIOCKYTOB M NOATOTOBKHU
paHeBOMl NOBEPXHOCTH, CpPeU KOTOPbIX
aKTUBHO U3Yy4alOTCs HOBblE BAPUAHTHI Ba-
KYYMHOH acnUpallMOHHON Tepanuu [4] u
MeTO/ibl 3jieKTpodoTobuoMoayasiuu [8].
B To ke BpeMs, B CTPYKType OTe4yeCTBEeH-
HbIX NMYOJMKALUW 10 CUX MOP MpeBaupy-
eT XUPYPrUYeCKUil LeHTPU3M, TOrZa KakK
MeXJUCUUIJIMHAPHBIM aclleKTaM - B 4acT-
HOCTH, aHeCTe3UO0JIOTUYECKOMY MOCOOUIO
— yJeJiseTcsl HeA0CTAaTOYHO BHHMAaHUSL.
CucrteMHass TOKCUYeCKasg M TeMOJMUHa-
MUYecKass Harpyska Mpu MHOTOKpPAaTHbIX
BBEJIEHUSIX B OOIIMI 3HJO0TpPaxeajbHbIN
HapKO3 CIOCOOHA WHAYLMPOBATbH KacKaj
HeXKeJIaTeJIbHbIX peakUUHd CO CTOPOHBI
LEeHTPaJbHOU HEPBHOU U CepAeYHO-Co-
cyauctord cucteM. [laHHBIM QaKToOp Mmpu-
obpeTaeT KpUTHYECKOE 3HAuYeHUEe B Iie-
JIMaTPUYECKON NpaKTUKe MNpPU JieYeHUH
rUnepTpopryuecKrx pyoLoB U KOHTPAKTyp
y aetel [10], ybU TKaHU 006J1aJ]aI0T BBICO-
KOM peaKTUBHOCTbIO, & HEPBHAsl CUCTEMaA
- YI3BUMOCTBIO K TOBTOPHBIM OOLIUM aHe-
CTe3HUsIM.

TakuM o6pa3oM, Haspesa Heob6XOAU-
MOCTb KOMIIJIEKCHOM CMeHbl NapaJUrMbl
JiedeHHUs: OT U30JIMPOBAHHOTO0 U TpaBMa-

general surgical hospitals [3]. The primitive
scar excisions performed there are carried
out without regard for tissue tension lines,
contraction vectors, and classical geometric
patterns of Z- or Y-V-plasty. Such irrational
interventions lead to a shortage of donor
sites and the progression of contractures,
especially in functionally significant areas
such as the knee joint [5]. According to
accumulated clinical data, each subsequent
unsuccessful operation reduces the
likelihood of achieving an optimal result by
approximately 30%, virtually depriving the
patient of the chance of full rehabilitation
after three or more failures.

The severity of the patient population
necessitates the search for complementary
methods for stimulating flap engraftment
and wound surface preparation. Among
these, new variants of vacuum aspiration
therapy [4] and electrophotobiomodulation
methods [8] are being actively studied.
At the same time, surgical centrism still
prevails in the structure of domestic
publications,  while interdisciplinary
aspects—in particular, anesthetic care—
receive insufficient attention. Systemic toxic
and hemodynamic stress with repeated
administrations of general endotracheal
anesthesia can induce a cascade of adverse
reactions from the central nervous and
cardiovascular systems. This factor is of
critical importance in pediatric practice for
the treatment of hypertrophic scars and
contractures in children [10], whose tissues
are highly reactive, and whose nervous
system is vulnerable to repeated general

anesthesia.
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TUYHOTO HCCeYeHUs PYOLOBBIX KOHTpPAK-
TYp K coyeTaHHOM TakTuKe. OHa J0J/KHA
00 beJUHATb MNPEIU3UOHHYI0 XHUPYPTHUIO,
COBpeMeHHble IaJdllue MEeTOJAbl peru-
OHApHOM aHecTe3WH, MUHUMU3IUPYIO-
e OOIyI0 HApPKOTHUYECKYH Harpysky,
M 00f3aTes/IbHOEe BHEJ[pEHHE [OCTYIHBIX,
HO BbICOKOMH()OPMATUBHBIX CHOCOOOB
O0ObEKTUBHOTO MHTpa- U MoOcJeonepa-
IIMOHHOI'0 KOHTpoJisg (AuadaHOCKONHS,
3JIEKTPOTEPMOMETPHUS, YyJbTPa3ByKOBas
nonmieporpadus). CucteMmaTusanys onbl-
Ta, HAKOIJIEHHOTO B XOJle MHOT0JIETHEro
KaTaMHECTUYeCKOT0 HabJIloJleHus, U Iie-
pexo/i OT peTPOCHeKTUBHOM QUKCALIMU OC-
JIOKHEHUU K NPOCNEKTUBHO YNpaBJIIEMO-
My XUPYypru4yeckoMy MpOLLecCy MO3BOJISAT
3HAYMMO CHU3UTD ONlepallMOHHbIE PUCKU Y
JITAHHOM TSDKEJION KaTeropuu 00JIbHbIX.

ILlesnb ucciaeaoBaHuda. Ha ocHoBe KOM-
IJIEKCHOTO aHaJ/IM3a TaKTUYECKUX OLIUO0K
U OCJOXXHEHHUH B PETPOCIHEeKTUBHOM KO-
ropte 60JbHbIX pa3paboTaTh U BHEAPHUTb
B KJIMHUYECKYI0 MPaKTUKY YyCOBEpPIIEH-
CTBOBAaHHBbIA  MYJbTUAUCUUIJIIMHAPHBIN
aJITOPUTM, COYETAKUIUN Npenyu3uOHHbIe
METO/IbI PEKOHCTPYKTUBHO-IJIACTHUYE-
CKOW XUPYPTrUM U AudpPepeHLMpOBaHHOE
aHeCcTe3U0JIOTUYeCKoe nocobue, AJisl CHU-
>)KeHUsI ONepalMOHHbIX PHUCKOB W OINTHU-
MHU3aLMU QYHKIMOHAJIBbHO-3CTETUYECKUX
MCXO/IOB Y MAllUEHTOB C OT/a/IeHHbIMU MO-
C/Ae/ICTBUSIMU 0XKOTOB HMIXKHUX KOHEUHO-
CTEeM.

Matepuasibl U MeToAbl. KinHuue-
CKOM OCHOBOM JJaHHOI'O MCCJieJOBaHUS
IOCJYXUJI aHAJIM3 pPe3yJIbTaTOB JieYeHUs
73 manyMeHTOB C MO3JHUMHU MOCJE/CTBU-
SIMHA 0KOT'OB HWXXHUX KOHEYHOCTEU, BbI-
3BaHHbIX BBICOKMMHM TeMIlepaTypaMy,
KOTOpble 0OpaTUJIUCh B OT/JeJIeHHEe pe-
KOHCTPYKTUBHOU XxuUpypruu Pecny6.iu-
KaHCKOT'0 Hay4YHOTO IIeHTpa cepAevHO0-Co-
cyauctou xupypruu B nepuog ¢ 2010 mo
2024 rop. BospacT manueHTOB BapbUpO-
BaJicsl oT 2 A0 59 seT (cpeaHuil Bo3pacT
13,5+7,0 neT) c npeobyiafjaHUEM >KEHILIUH

Thus, a
treatment paradigm is urgently needed:

comprehensive shift in

from isolated and traumatic excision of
cicatricial contractures to a combined
approach. This approach should combine
precision surgery, modern, gentle regional
anesthesia techniques that minimize the
overall narcotic load, and the mandatory
implementation of accessible yet highly
informative methods of objective intra- and
postoperative monitoring (diaphanoscopy,
electrothermometry, Doppler ultrasound).
Systematization = of the experience
accumulated over many years of
follow-up observation and a shift from
retrospective recording of complications to
a prospectively managed surgical process
will significantly reduce surgical risks in
this critically ill patient population.

Objective of study. Based on a
comprehensive analysis of tactical errors
and complications in a retrospective
cohort of patients, to develop and
implement in clinical practice an improved
multidisciplinary algorithm combining
precision methods of reconstructive plastic
surgery and differentiated anesthetic
care to reduce surgical risks and optimize
functional and aesthetic outcomes in
patients with late consequences of lower
extremity burns.

Materials and methods. The clinical
basis of this study was the analysis of the
treatment outcomes of 73 patients with
late sequelae of lower extremity burns
(LESBs) caused by high temperatures, who
presented to the reconstructive surgery

department of the Republican Scientific
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-43(62,3%) npotuB 26 (37,7%) MyK4YHH.
BO/IbIIMHCTBO MalMeEHTOB ObLIX TPYZO-
CIIOCOOHOT0 BO3pacTa.

AHaToMHYecKUe TpaHUIbl TOPAKEHUS
HWXKHUX KOHEYHOCTeW AuddepeHLUpo-
BaJIMCh CJEAYIIIMM 00pa3oM: nepeaHsis
NOBEPXHOCTb - OT MAaXOBOM CKJIAJAKHU 10
JMCTaJbHbIX (QajlaHr mNaJjblieB CTOIMbI;
3a/|HSS1 TOBEPXHOCTb - OT HUXKHEU fAro-
JUYHOW CKJIQJIKU 0 MATOYHOU 06J1acTH
BKJIIOUMTEJNbHO. KpuUTepusaMu UCKJIIO-
YeHUs1 M3 UCCAeJJOBAaHUS CJYXUJHU CO-
NyTCTBYIOLIME TMAaTOJOTUH, CIOCOOHBIE
KPUTUYECKU NPOJIOHTMPOBATh WUJIMU Ha-
PYWHUTh mNpoueccbl (GU3HU0JOTUUYECKOTO
3a)KMBJIEHUS B NOCJe0NEepPalMOHHOM Ile-
puoze (caxapHbli AuabeT, JeKOMIIeHCH-
poBaHHble GOpPMbl BapUKO3HOU 6oJies-
HU HUXKHUX KOHEYHOCTeH, Tpoduieckue
sI3BbI).

B cooTBeTCTBUM C JU3allHOM HCCJie-
JlOBaHUe peaM30BaHO B JiBa IOC/eJ0Ba-
TeJIbHBIX 3Tamna:

- PerpocnektuBHbid 3Tan (2010-
2018 rr., n=38): BKJ/IOYa/J BbI3OB MNalHU-
€HTOB, MpOBeJleHUe aHKeTHUPOBaHUA IO
KayeCTBY >KU3HH, BBINIOJIHEHUE JIOTIOJIHU-
TeJIbHbIX IMarHOCTUYECKUX MaHUNYISAI N
IpU HAJIMYMU MOKa3aHUM U PEBU3UI0 Me-
JUIUHCKUX KapT. 3a/layeH 3Tana sABJis1ach
IKCIJIMKALUSA OUKMOOK IJIaHUPOBAHUS,
TaKTUYECKHUX HeJ04eTOB MNpPOLLIbIX JIeT
Y OlleHKa J0JIT0OCPOYHOro KaTaMHe3a (70
12-14 ner).

- IlpocnektuBHbIM 3Tan (2019-2024
rr., n=35): 6a3upoBajici Ha BHeJpPEHUU
YCOBEPUIEHCTBOBAHHOW  XUPYPrU4YeCcKOr
TaKTHUKH, COBPEMEHHBIX IMAJAAIIUX METO-
JIUK perMoHapHoOro o6e360/MBaHUsl U pe-
aHMMAIMOHHOM 3alllMThl, HAaMpaBJEeHHbIX
Ha MMHMMH3ALUI0 ONEepanioOHHOTO CTpec-
ca ¥ yJy4lleHHhe 3CTeTUYECKHUX NoKa3aTe-
JIEN.

[lo npr3HaKy KpaTHOCTH OOpallleHUu! U
Ha/IM4Ms XUPYPruvyeckoro aHaMHe3a Mna-
IJMEHTHI pacnpejie/ieHbl Ha /JiBe KJIWUHUYe-
CKUe TrpyIIbI:

Center for Cardiovascular Surgery between
2010 and 2024. The age of the subjects
ranged from 2 to 59 years (mean 13.5+7.0
years) with a predominance of females -
43 (62.3%) versus 26 (37.7%) males. The
majority of the sample were of working age.

The anatomical boundaries of the lower
differentiated
as follows: anterior surface - from the

extremity lesions were
inguinal fold to the distal phalanges of the
toes; posterior surface — from the inferior
gluteal fold to the calcaneal region inclusive.
Exclusion criteria included comorbidities
that could critically prolong or disrupt
physiological healing processes in the
postoperative period (diabetes mellitus,
decompensated forms of varicose veins of
the lower extremities, trophic ulcers).

In accordance with the design, the study
was conducted in two sequential stages:

- Retrospective stage (2010-2018,n=38):
included calling patients, conducting a
quality of life survey, performing additional
diagnostic procedures if indicated, and
revising medical records. The task of the
stage was to explicate planning errors,
tactical shortcomings of previous years and
assess long-term follow-up (up to 12-14
years).

- Prospective stage (2019-2024, n=35):
based on the introduction of improved
surgical tactics, modern gentle methods
of regional anesthesia and resuscitation
protection, aimed at minimizing surgical
stress and improving aesthetic indicators.

Based on the frequency of visits and the
presence of a surgical history, patients are
divided into two clinical groups:
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| rpynna (nepBuyHas, n=38): quna, pa-
Hee He OllepHpoBaBLIMECH IO NMOBOAY MO-
CJ1€0KOTOBBIX PYOI1I0B U KOHTPAKTYP LieJie-
BOM JIOKAJIM3aAIUHU.

Il rpynna (moBTopHas, n=35): manueH-
ThI, TIepeHeclIe HeCOCTOSITE/IbHbIe BMe-
maTesqbCTBa (MPUMHUTHUBHbIE HCCEYEHUS
pyO110BBIX MacCMBOB 0€e3 y4yeTa BEKTOPOB
CTATUBAaHUS TKaHEd M TeOMeTPUYECKHUX
CXeM) B CTOPOHHMX CTallMOHapax 00611ero
npodusisa. B gaHHOM KoropTe 16 4esioBek
MMeJIM aHaMHe3 U3 3 U OoJiee Ge3ycnell-
HBIX OllepalUH.

BHyTpu rpynn mnpousBeZeHO pasje-
JIeHVe Ha NOArpyNibl B 3aBUCUMOCTH OT
XapaKTepa aHecTe3HWO0JIOTUYEeCKOTO MOCOo-
6us: moArpynna A (BHYTPUBEHHBIM 3H-
JloTpaxeasibHbI Hapko3 - 3TH, n=47) u
noarpynna b (couyeTaHHoe NpHUMeHeHHEe
BHYTPUBEHHOW U aJIbTEPHATUBHOW aHe-
cTe3uu - AMA, BKJo4ar1iel cnuHaJabHble
M MeCTHblIe 6J10Ka/ibl, n=26). Pacnipeee-
HUe [0 MeToZaM 006e3060JIMBaHUs, OTJINY-
HbIM OT 00111ero HapK03a, NpeICTaBJIEHO B
Tabsuie 1.

CrnuHa/NbHBIM 6JI0K UCIIOJIb30BaJICS IPU
OOLIMPHBIX IMJIOWIAASAX BMeIlaTeJbCTBa,
JIOKaJibHasi UHPUJIbTPAIMOHHAs aHeCTe-
314 - IPY MaJIbIX U CpeJHUX AedopMaliu-
gax. ['pynnbl 6blIM penpe3eHTAaTHBHbI U
OZIHOPOJIHBI 10 MOJIy, BO3pacTy U COMYT-
CTBYIOIIle COMAaTHUY€eCKOW MaToJioTUuu (p
> 0,05). PacnipeniesieHue 1o 3TUOJIOTUYE-
CKHMM $paKTOpaM U aHATOMUYECKHUM 30HAM
opakeHUs MpeJCTaBJeHo B TabyauLax 2
u 3.

Group I (primary, n=38): patients who
had not previously undergone surgery for
post-burnscarsand targetsite contractures.

Group II (repeat, n=35): patients who
had undergone unsuccessful interventions
(primitive excisions of scar masses without
regard for tissue contraction vectors and
geometric patterns) at other general
hospitals. In this cohort, 16 patients had
a history of three or more unsuccessful
surgeries.

The groups were divided into subgroups
based on the type of anesthesia: subgroup
A (intravenous endotracheal anesthesia -
ETA, n=47) and subgroup B (combined use
of intravenous and alternative anesthesia
- AMA, including spinal and local blocks,
n=26). The distribution by anesthesia
methods other than general anesthesia is
presented in Table 1.

A spinal block was used for large surgical
sites, and local infiltration anesthesia was
used for minor and moderate deformities.
The groups were representative and
homogeneous in terms of gender, age, and
comorbid medical conditions (p > 0.05).
The distribution by etiologic factors and
anatomical lesions is presented in Tables 2
and 3.

Ta6auna 1. CTpykTypa pacnpejesieHus
NalMeHTOB N0 BU/JAM a/IbTepPHATUBHOI'O

Table 1. Structure of patient distri-
bution by types of alternative pain

00e300/IMBAHUSA relief
CnuHaJIbHaA
KiuHuyeckas rpynmna . MecTHaa aHecTe3Uusa
y
. . aHecte3Ms / Spinal . Bcero / Total
Clinical group . / Local anesthesia
anesthesia
I rpynna / group 4 13
Il rpynna / group 5 13
Bcero / Total 9 17 26
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[Io cpokaM JaBHOCTH TpaBMbl TPyIIibl
TaKXe MPOJAEMOHCTPUPOBAIU CTATUCTH-
4ecKyl ogHopogHoCTh (X?, p>0,05): mpe-
BaJIMPOBa/IM MaLUEHThbl C MIEPUOAOM OT 6
Jio 10 et ¢ MoMeHTa oxora (42,5% ot 06-
11el BbIOOPKH).

[Io cpokaM JaBHOCTH TpaBMbl TPyIIibl
TaKXe MPOJAEMOHCTPUPOBAIU CTATUCTH-
4ecKyl ogHopogHoCTh (X?, p>0,05): mpe-

The groups also demonstrated statistical
homogeneity in terms of injury duration
(X%, p>0.05): patients with a burn injury
between 6 and 10 years ago were more
prevalent (42.5% of the total sample).

The groups also demonstrated statistical
homogeneity in terms of injury duration

Ta6smna 2. PacnpegesieHve naeHTOB MO Table 2. Distribution of patients

3THOJIOTUM TEPMUYECKOU TPABMBI by etiology of thermal injury

Tepmuuyeckuit areHT / Thermal I rpynna / II rpynna/ Bcero / Total
agent group (n=38) | group (n=35) (n=73)
OmmnapuBaHue KUMSATKOM /
Scalding with boiling water 16 13 29
Kunsuee macso/ Boiling oil 8 11 19
OTtkpeiToe i1amsi/ Open flame 7 8 15
CanpganoBblie oxxory/ Sandalwood
5 2 7

burns
KOHTaKT c ropa4umMu
npeametamu/ Contact with hot 2 1 3
objects

Ta6supa 3. Tonorpadgo-aHaToMmuyeckas Table 3. Topographic and anatomi-
JIOKa/IM3aL M PyOoL0BbIX NOPAXKEeHU M cal localization of cicatricial lesions
AHaToMH4Yeckas o6siactb/ Anato- | Irpynma/ LS
: . Il rpynna/ group | kosim4ectBo/ To-
mical region group
tal number
Croma: Hapy»KHasl NOBEPXHOCThb/ ) ~ )
Foot: outer surface
CToma: ThlibHasi MIOBEPXHOCThb/
2 4 6
Foot: dorsal surface
Cromna: uupKy/asapHbIN fedeKT/
. 2 1 3
Foot: circular defect
CTomna c mepexo/ioM Ha rojieHb/ 3 5 13
Foot with transition to the shin
lFonenb/ Shin 10 9 19
[osieHb Cc pacnpocTpaHeHHEM Ha
6eapo/Shin with extension to the 9 8 17
thigh
beapo/ Hip 3 5 8
Bcst HkHAS KoHeuHOCTh / The en-
. . 2 3 5
tire lower limb
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BaJ/IMPOBaJ/IM MaLUEHThl C IEPUOAOM OT 6
nio 10 sieT ¢ MoMeHTa oxora (42,5% ot 06-
el BbIOOPKH).

MeToAbl KOHTPOJII U OO0BbEKTHBHU3A-
LU pe3y/IbTaTOB

KinHuyeckue ™eToAbl: HWHTpaomnepa-
UOHHBIA BU3yaJ/IbHbIA aHAJ/IU3 ILBETa,
TYypropa, KaluJJISPHOTO OTBeTa KOXHbIX
JIOCKYTOB, OlleHKa HWHTEHCUBHOCTU HUX
KPOBOTOYUBOCTH METOAOM [JUCTaJTbHBIX
HaceyeK, a TakKKe HMCIO0Jb30BaHUE TpaH-
CWIJIIOMUHAIUK  (AuapaHOCKONUHU) [AJid
BepUPUKALUU XOAA COCYAUCTOTO PUCYH-
Ka. JloMOJIHUTENbHO MPOBOJAUJIACH YIJIO-
MeTpusi (roHUOMeTpuUs) A QPUKCALUHU
aMIJIMTY/Ibl aKTUBHbBIX U TACCUBHbIX JIBU-
KEHUM B KPYMHbIX U MEJIKUX CyCTaBax Ko-
HEUYHOCTH.

@DyHKLIMOHA/IbHbIE U Ka4eCTBEHHbIE U3-
MepeHHs: pacyeT MbILIEeYHOW CUJIbI (UHA-
MOMETpPUSI), UIBMEPEHUE AaHTPONIOMETPUYE-
CKUX [TapaMeTpPOB CAHTUMETPOBOU JIEHTOU
C BbIYHC/TEHHWEM JepUIUTA B NMPOLEHTAX
OTHOCUTEJIbHO 30p0BOM (KOHTpaJiaTe-
pasibHOM) KOHe4yHOocTU. OLeHKa YpOBHA
peMHHepBaLMU JIOCKYTOB OCYLIEeCTBJISA-
JIach MOCPEJCTBOM TeCTa AUCKPUMHHAIU-
OHHOM 4YYBCTBUTeJbHOCTH (TecT Bebepa c
omnpezieJieHMeM NOpOra pas/inueHus [BYX
TOYEK).

YnbpTpa3ByKoBas Jonmnaeporpadus: Bbl-
noJiHssiack Ha anmnapate CI1-100 (MEDATA,
[lIBenusi) MMHEWHBIM AaTuKMKoM 5 Ml moj
yrJioM MeHee 45° /111 KaueCTBEHHOT0 MO/ -
TBEPXKAEHUS MPOXOJAUMOCTU MarucTpasab-
HOTO pycJa U NUTAIIUX HOXKEK JIOCKYTOB
B PaHHEM M0CJe0NepalMOHHOM NepUO/e.

JJIEKTPOTEPMOMETPUS:  perucTpanus
JIOKaJIbHOU TeMIepaTypbl KOXHU MPOBO-
aunace npubopom TII3M-1 B craHpap-
TU3UPOBAHHBIX YCJOBUAX (TeMmepaTrypa
Bo3/yxa He HUke 22°C) B LIeHTpeE JIOCKYTa,
Ha ero nepudepuy U Ha CUMMETPUUYHBIX
y4acTKax 3/l0pOBOM KOXKH C MOCJIeAYOIUM
pacyeToM TeMNEepaTypHOTro IrpaiueHTa.

Cy6beKTHMBHasA OLleHKa W apXUBalUs:
NpUMeHeHHe BaJIU[AM3UPOBAHHOIO OMpO-

(X%, p>0.05): patients with a burn injury
between 6 and 10 years ago were more
prevalent (42.5% of the total sample).

Methods of control and objectification
of results

Clinical methods included intraoperative
visual analysis of the color, turgor, and
capillary response of the skin flaps,
assessment of their bleeding intensity
using distal incisions, and the use of
transillumination  (diaphanoscopy) to
verify the vascular pattern. Additionally,
goniometric measurements (goniometry)
were performed to record the range of
active and passive motion in the large and
small joints of the limb.

Functionaland qualitative measurements
calculation

included muscle strength

(dynamometry), anthropometric
measurements using a tape measure, and
calculating the percentage deficit relative to
the healthy (contralateral) limb. The level
of flap reinnervation was assessed using
a discrimination sensitivity test (Weber’s
two-point discrimination threshold test).
Doppler ultrasound was performed
using an SP-100 device (MEDATA, Sweden)
with a 5 MHz linear transducer at an angle
of less than 45° to accurately confirm the
patency of the main bloodstream and flap
pedicles in the early postoperative period.
Electrothermometry: Local skin
temperature was recorded using a TPZM-
1 device under standardized conditions
(air temperature not lower than 22°C)
in the flap center, at its periphery, and on
symmetrical areas of healthy skin, followed
by calculation of the temperature gradient.
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cHuka QoR-15 i1 cCKpUHMHra KadecTBa
BOCCTAaHOBJIEHUSI B PaHHEM IepUOJie MO-
cle aHecTe3uU. BBeseHne 06513aTesIbHOTO
CKBO3HOTr0o GOTONPOTOKOJIA HA 3TaNax Ao,
BOBpeMsl U IMOCJE ONepanydu C Nocaeay-
IOLUM 3JIEKTPOHHBIM apXWUBUPOBAHUEM
JIAaHHBbIX.

CraTtuctruyeckun aHaau3. MareMmaTu-
yeckasd 00paboTKa JaHHBIX peajli30BaHa
B nporpamme Statistica 6.0 (StatSoft Inc.,
CIIA). BeBuay acMMMeTpuH paclpejesie-
HUS U TeTEPOCKeJACTUYHOCTY NPU3HAKOB
KOJIMYECTBEHHbIE TOKAa3aTeJU OIHCAHbI
B BUJle MeJlUaHbl U UHTEPKBAPTUIbHOI'O
pasmaxa Me (Q_1; Q_3). MexrpynmnoBsie
pa3/inuus He3aBUCHMbIX BbIOOPOK BepU-
dbunupoBasuch ¢ nomouibio U-Kputepus
MaHHa-YuTHH, MHOXeCTBeHHble CpaBHe-
Hua - H-xkpurtepuem Kpackena-Yosnuca.
KayecTBeHHble TOKa3aTeJu CONOCTaBJISA-
JINCh TOCPeACTBOM KpuTepus X* [lupcona
Cc mompaBKoii MeliTca Ha HenpepbIBHOCT.
KpuTuyeckuii ypoBeHb 3HQUMMOCTHU MPHU-
HAT nipu p<0,05.

PesynbraThl ucciaegoBaHus. KiunHuue-
CKUU aHa/IU3 pe3yJbTaTOB XUPYPTrU4yecKo-
ro JjeieHus 73 NallMeHTOB C OTAaJIeHHbIMU
NOCJe[CTBUSMM O0KOTOB HUXHUX KOHeY-
Hoctert (OIIOHK) mnpoaemoHcTpupoBa
NpsMYl0, CTaTUCTUYEeCKH BepUuPULUpPO-
BaHHYI0 3aBUCHMOCTb HCXOJIOB OT MCXO[-
HOT'0 COCTOSIHUSA pyOL0BOTO MacCHBa, 3TU-
OJIOTMM MEePBUYHOW TPaBMbl U XapaKTepa
npeulecTBYOLUUX BMEIIATE/NbCTB.

Bo Il kauHuuyeckou rpynmne (n=35, no-
BTOpPHbIE BMelIaTe/bCTBA) UCX0/Has aHa-
TOMO-Tonorpaduyeckas CUTyalusi Xapak-
TepUu30BajiaCb BbIPpaXKEHHBIM e PULIUTOM
3/l0POBOr0 IJIACTUYECKOTO MaTepuala,
TOTaJIbHbIM CKJIEPO30M NOJJIeXKAIUX TKa-
Hell ¥ BOBJIeYeHUEM B PyOII0BBIA KOHIJIO-
MepaT nojJiexalux gacuyajbHbIX U Mbl-
MIeYHbIX CTPYKTYp. Y 45,7% mnanueHTOB
3ToM KOropThl (16 yesioBek U3 35) B aHaM-
He3e ObLJI0 3apUKCUPOBAHO 3 U OoJiee He-
3¢ PeKTUBHBIX OllepAaTHBHbIX BMelllaTe b-
CTBAa, BbINOJIHEHHbIX HA 3TAlle NEPBUYHOTr0

Subjective assessment and archiving:
Use of the validated QoR-15 questionnaire
to screen for the quality of recovery in the
early postanesthesia period. Mandatory
end-to-end  photographic  recordings
were introduced at the pre-, intra-, and
postoperative stages, with subsequent
electronic archiving of the data.

Statistical analysis. Mathematical data
processing was performed using Statistica
6.0 (StatSoftInc.,USA).Duetotheasymmetry
of distribution and heteroscedasticity of
characteristics, quantitative indicators are
presented as the median and interquartile
range Me (Q_1; Q_3). Intergroup differences
inindependent samples were verified using
the Mann-Whitney U-test, and multiple
comparisons were verified using the
Kruskal-Wallis H-test. Qualitative indicators
were compared using the Pearson x? test
with Yates’ correction for continuity. The
critical significance level was set at p<0.05.

Research results. A clinical analysis of
surgical treatment outcomes in 73 patients
with late sequelae of lower extremity burns
(LELB) demonstrated a direct, statistically
verified relationship between outcomes
and the initial state of the scar mass, the
etiology of the primary injury, and the
nature of previous interventions.

In clinical group II (n=35, repeat
interventions), the initial anatomical and
topographic situation was characterized
by a significant deficiency of healthy graft
material, total sclerosis of the underlying
tissues, and involvement of underlying
fascial and muscular structures in the scar
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3B€Ha B HeClelMaJU3UPOBaHHbIX CTAlAO-
Hapax obiero npoduss. AHaIU3 mokKasali,
YTO y 3THUX OOJIbHBIX IJIOLAAb PyOII0BO-
ro nopakeHusi B cpejHeM Ha 42,3+4,1%
npeBblllajia aHAJOTUYHble [OKa3aTeJu
nauueHToB | rpynnel (mepBuYyHbIE 6OJIb-
Hble, N=38), 4YTO 0OYCJOBJIEHO STPOreH-
HbIM pacliMpeHHeM 30Hbl GUOpO3a mocie
NpeAleCcTBYIOUIMX HECOCTOSTE/NbHBIX He-
KP3KTOMUUA U NPUMHUTHUBHBIX HMCCEYEHUU
6e3 ydyeTa BEKTOPOB HATSXKEHUs TKAHEHW.
JlOoNOJIHMTEe/IbHOE HEraTMBHOE BJIMSIHUE
OKa3bIBaJl GaKTOP 3TUOJOTUU: y 19 6oJib-
HbIX C O’)KOTaMU KUMSLUM MacJaoM Uy 7 ¢
CaH/IaJIOBBIMU 0KOTOBBIMM JledpeKTaMu
M3Ha4yaJbHO BepUPHUIMPOBAJIOCH CyOTO-
TaJlbHOE 3aMeljeHhe MOAKOXHO-KUPO-
BOU KJIETYAaTKU IpybOi COeJUHUTEJIbHOU
TKaHbIO C 0OJIMTEpaluerd MeJIKUX nepdo-
PaAHTHBIX COCYZO0B, YTO CY>KaJI0 T'PaHUILbI
6e30MacHOTO BbIKpaUBaHUs MECTHBIX JIO-
CKYTOB.

BHenpeHue  ycoBeplIeHCTBOBAHHOTO
MHTPAOIEepPalMUOHHOT0 AUAarHOCTUYECKOTO
KOMILJIEKCA TO03BOJIUJIO 0O0BEKTUBU3UPO-
BaThb OIleHKYy MNepdy3un MNepeMelleHHbIX
JIOCKYTOB U YWUTHU OT CyO'bEKTUBHOTO BU-
3yaJJbHOTO MOHHUTOpUHra. [IpuMeHeHHe
MHTpaoNnepayuoHHOW  AuadaHOCKOMUHU
(TpaHcuanrOMUHALMM) y 35 MayUeHTOB
NpPOCINEKTUBHOM I'PyNbl NO3BOJIUJIO B pe-
>KMMe peaJIbHOTO BpeMeHH BU3yaJIU3Upo-
BaTb X0/ CGOPMHPOBAHHOU COCYJUCTOU
CETH U BBIIBUTb CKPbITble aHATOMHUYECKHE
OCOOEHHOCTH apXUTEKTOHUKU MUTAKIIUX
HOXKeK. B 3 HaGJ/1t0/1eHUsIX HeNocpeCTBEH-
HO Ha ONepalMOHHOM CToJie 6Jsarofaps
HalpaBJeHHOMY CBETOBOMY MOTOKY ObLIU
OOHapyXeHbl KpPUTHYeCKHe Neperuobl
U MHUKPOTPOMOO3bl MEJIKUX BeTBeH, He
onpezeisiBIINECS IPU OObIYHOM OCMOTPE,
YTO MOCJY>KUJIO0 OCHOBAaHUEM JJisl HEMEJ]-
JIEHHOW KOpPpEeKLMU TeoOMeTpUH JIOCKYTa
M U3MeHEeHHUsl TaKTUKU PUKCAlUU KpaeB
panbl. Jlniga BepupUKaUM aJeKBaTHOCTHU
MUKPOLMUPKYJSAUUM B HauboJiee yJajieH-
HbIX CerMeHTax TpaHCIJIaHTaTOB y 12

conglomerate. In 45.7% of patients in this
cohort (16 out of 35), a history of three or
more unsuccessful surgical interventions
performed at the primary care stage in non-
specialized general hospitals was recorded.
The analysis revealed that the area of
scarring in these patients was, on average,
42.3+4.1% greater than that in Group 1
(primary patients, n=38), due to iatrogenic
expansion of the fibrotic zone following
previous failed necrectomy and primitive
excisions without regard for tissue tension
vectors. An additional negative impact
was exerted by the etiological factor: in
19 patients with boiling oil burns and in
7 with sandalwood burn defects, subtotal
replacement of subcutaneous fat with
coarse connective tissue with obliteration
of small perforating vessels was initially
verified, limiting the safe dissection of local
flaps.

The introduction of an improved
intraoperative diagnostic system allowed
for an objective assessment of the perfusion
of transferred flaps, eliminating subjective
visual monitoring. The use of intraoperative
diaphanoscopy (transillumination) in 35
patients in the prospective group allowed
for real-time visualization of the formed
vascular network and the identification of
hidden anatomical features of the pedicle
architecture. In three cases, critical kinks
and microthrombosesofsmall branches, not
detected during routine examination, were
detected directly on the operating table
using a focused light beam. This prompted
immediate correction of flap geometry and
modification of wound edge fixation tactics.
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60JIbHBIX OBbLI IPUMEHEH METO/, AUCTaJlb-
HbIX HaceyeK: NOsIBJIeHWEe aKTUBHOIO Ka-
NUJIJISPHOTO  KPOBOTEYEHUSI PO30BOrO
1BeTa B TeyeHUe nepBbiXx 15-20 ceKyH[
CIY>KMJIO TATOTHOMOHUYHBIM NPU3HAKOM
COXpPAaHHOCTH 0cCeBOro mnpuToka. Hampo-
TUB, BblJjeJIEHUEe TEMHOW BEHO3HOW KPOBU
WM 33jJlepKKa oTBeTa Oosiee 40 cekyH[,
(3sadpukcupoBaHHad B 2 cay4yasix) yKa3biBa-
JIU Ha JIOKaJIbHBIX CTa3, YTO NOTPeboBasIo
YAaCTUYHOTO MCCeYeHHUs KpaeB TPaHCIJIaH-
TaTa [0 YPOBHS )KU3HECIIOCOOHBIX TKaHEM.

B paHHeM mnocJieonepaluOHHOM MepHuo-
Zie (1o 7 cyTOK) siBJIEHUSI OCTPOM MeXaHU-
YeCKOM KOMIIPECCUU COCYLUCTOU HOMXKKHU
JIOCKyTa H3-3a HapacTallIlero nocjeorne-
pPalMOHHOTO OTeKa WA reMaTOMbl paHe-
BOTO JIOXKa OblLIM BepUPUIMPOBaHbI Yy 4
nauueHToB (5,5% oT 061eld BbIOGOPKH).
bnarogapss HenpepbIBHOMY MOHMUTOPHUH-
Iy JIOKaJbHOW TeMIepaTypbl MNPUOOPOM
TII3M-1 ¥ KadyeCTBEHHOHW [oONIJeporpa-
¢uu Ha annapare CII-100 (MEDATA), nan-
Hble HapylleHHUs OblJIM IUarHOCTHUPOBAHbI
Ha JJOKJIMHAYECKOM 3Tale, KOTJa BHELIHUE
NpU3HAKU MIIeMUH (LUaHO3, MOX0J0Aa-
HUE) ellle OTCYTCTBOBAaJIU. YCTAaHOBJIEHO,
YTO MaJleHHue JIOKaJbHOU TeMIepaTyphl B
LleHTpe JIocKyTa 6oJiee yeM Ha 1,8°C B Te-
YeHUe JIByX YacCOB SIBJSIETCS abCOIOTHBIM
TPUTTEPOM [JIl MHCTPYMEHTaJIbHOU peBU-
31M.

HeMmepsienHas xupypruueckasi peBU3us
U JIeKOMIIPeCcCUsl COCYJUCTOr0 My4yKa, BbI-
NOJIHEHHbIE Y 2 NalMeHTOB NPOCIEKTHUB-
HOU NOArPYIIibl B TEUEHUE EPBbIX 4 4ACOB
C MoMeHTa ¢QUKCalUM TeMIepaTypHOTO
TpeH/ia, MO3BOJIMJIM MOJHOCTbIO KYNHUPO-
BaTh UIIEMUYECKHE PACCTPOMCTBA U [10-
OUTBHCS TOTAJILHOTO NPUKHUBJIEHUS TPAHC-
IJIaHTaTOB. B ocTanbHbIX 2 ciayvasax (U3
pPeTPOCHEKTUBHOU KOTOPTHI), T/l€ pEBU3US
6bls1a OTCpOY€EHa BBU/AY MO3/HEW BHU3yaJlb-
HOM MarHoCcTUkKM (6oJiee 12 yacoB ¢ Mo-
MEHTa pa3BUTUS OKKJIIO3WM), HCXOJ[aMU
HNOCTY>XUJIM YaCTUYHBIM KpaeBOM HEKpPO3
JiocKyTa Ha momaaun o 15% (y 1 6oJsibHO-

To verify the adequacy of microcirculation
in the most distal segments of the grafts,
a distal incision technique was used in 12
patients: the appearance of active pink
capillary bleeding within the first 15-20
seconds served as a pathognomonic sign of
intact axial flow. In contrast, the release of
dark venous blood or a response delay of
more than 40 seconds (recorded in 2 cases)
indicated local stasis, which required
partial excision of the graft edges to the
level of viable tissue.

In the early postoperative period (up to
7 days), acute mechanical compression of
the flap vascular pedicle due to increasing
postoperative edema or hematoma in the
wound bed was verified in 4 patients (5.5%
of the total sample). Using continuous
local temperature monitoring with the
TPZM-1 device and high-quality Doppler
ultrasound with the SP-100 (MEDATA)
device, these abnormalities were diagnosed
at the preclinical stage, when external signs
of ischemia (cyanosis, coldness) were still
absent. A drop in local temperature in the
flap center of more than 1.8°C over two
hours was found to be an absolute trigger
for instrumental revision.

Immediate surgical exploration and
decompression of the vascular bundle,
performed in two patients in the
prospective subgroup within the first 4
hours of temperature trend detection,
completely resolved ischemic events and
achieved complete graft engraftment.
In the remaining two cases (from the
retrospective cohort), where exploration

was delayed due to late visual diagnosis
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ro) ¥ TOTaJIbHbIM HEKPO3 NepeMeleHHOT0
KoMIlJieKca TKaHel (y 1 6osibHOrO0), noTpe-
60BaBIIMII MOBTOPHOW CBOOOJHOW ayTo-
JIEPMOIJIACTUKU MOCJIE OUMILEHUS PAHBI.

[Ipu onieHKe QYHKIIMOHATbHBIX UCXO/0B
B OTZaJieHHble CpokH (0T 1 roza o 14 ser)
y MNalUMeHTOB MNPOCIHEKTUBHON TI'pPyNIbl
OTMEYEeHO yBeJHWYeHHe aMIJIMTY[Abl JBU-
»KEHUH B 1|eJIeBbIX CyCTaBax (KOJIEHHOM U
roJleHOCTOMHOM) B cpejHeM Ha 38,5%5,2
rpaZlycoB MO CPaBHEHUID C HCXOAHBIMHU
3HAYEHHUSIMH, UYTO MO3BOJIMJIO IMEPEBECTHU
24 60JIbHBIX U3 KaTEeropyuM TsHKeJIONW KOH-
TPaKTypbl B MNOATrPYHIy C JIETKUM WJIH
IOJIHBIM OTCYTCTBHEM OTPaHUYEHUS MOJ-
BUXKHOCTHU. J[aHHbIe TOHUOMETPUHU CTPOTO
KOppeJIMPOBaJIM C NOKa3aTeJsIMU JUHAMO-
METPHU: MblllIeYHasI CUJIa MOPAKEHHOU KO-
HEYHOCTH BoccTaHoBUJach 0 87,4+3,6%
OT YpPOBHSl 3JI0pOBOMU (KOHTpaJsiaTepasib-
HOW) KOHEYHOCTH, YCTpaHfAsl XPOMOTY HU
BOCCTAHABJIMBAsi CUMMETPUYHbIA GUOMe-
XaHWYEeCKUU LIar.

B xo/le HEBpPOJIOTUYECKOTO TECTUPO-
BaHUS MEeTOJOM JUMCKPUMHHALMOHHOU
YyBCTBUTEJNBbHOCTU (TecT Bebepa) O6bLI0
YCTAaHOBJIEHO, 4YTO K MCXOAYy IEepPBOTO
roga Mmocje BMelIaTeJbCTBA MOPOr pas-
JINYEeHHUS ABYX TOYEK B LIEHTPAJIbHBIX 30-
HaX MepeMellleHHbIX JIOCKYTOB COCTaBUJI
8,4+1,2MM B NPOCINEKTUBHOM I'pyIIIe Mpo-
TUB 14,2+2,1MM B peTpPOCIEKTUBHOM, YTO
yKa3blBaeT Ha 0oJiee KayeCTBEHHYH U
OBICTPYIO peMHHEepPBaIUI0 TKAaHEW NP UC-
N0JIb30BAaHWM WIAJASANEN NPELU3UOHHOU
TeXHUKHU. [luHaMuyeckoe HabJilOJleHue 3a
neguaTPUYECKOW KOTOPTOM C TJIyOMHOU
KaTaMHe3a 6oJsiee 14 JieT MO3BOJIMJIO 3a-
$UKCMpPOBaTh MNPONOPLHAOHAJIbHBIN JIU-
HEeWHBIN POCT aiIeKBaTHO nepdpy3upyeMbIx
JIOCKYTOB COpa3MepHO eCTeCTBEHHOMY
pPa3BUTHIO CKeJieTa pebeHKa. JJIEKTPOH-
Has MJIaHUMeTpus GOoTOapPXUBOB NOATBEP-
JIWJIa, YTO IJIOILA/Jb JIOCKYTOB yBEJUYH-
BaJlaCb CUHXPOHHO C POCTOM CErMeHTOB
HU>KHUX KOHEYHOCTEN, YTO MUHUMHU3UPO-

(more than 12 hours after occlusion onset),
the outcomes were partial marginal flap
necrosis covering up to 15% of the flap
(in one patient) and total necrosis of the
displaced tissue complex (in one patient),
requiring repeat free autodermoplasty
after wound cleansing.

When evaluating functional outcomes
at long-term follow-up (from 1 to 14
years), patients in the prospective group
demonstrated an increase in range of
motion in the target joints (knee and ankle)
by anaverage of 38.5+5.2 degrees compared
with baseline values. This allowed 24
patients to be transferred from the severe
contracture category to a subgroup with
mild or no mobility limitation. Goniometry
data correlated strongly with dynamometry
readings: muscle strength in the affected
limb was restored to 87.4+3.6% of that in
the healthy (contralateral) limb, eliminating
lameness and restoring a symmetrical
biomechanical gait.

Neurological testing using the Weber
discrimination sensitivity test revealed
that by the end of the first year after
surgery, the threshold for distinguishing
two points in the central zones of the
transferred flaps was 8.4 + 1.2 mm in the
prospective group versus 14.2 + 2.1 mm in
the retrospective group, indicating higher-
quality and faster tissue reinnervation
when using a gentle, precision technique.
Dynamic observation of a pediatric cohort
with a follow-up period of over 14 years
allowed us to document the proportional
linear growth of adequately perfused flaps,
consistent with the natural development of
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BaJIO HEOOGXOJUMOCTb IMOBTOPHBIX I3Tall-
HbIX BMellaTeJbCTB B 88,6% ciy4aes, uc-
KJIl04asi pa3BUTHE BTOPUYHBIX KOCTHBIX
nedpopmanum.

CpaBHUTEJIbHBIA aHAJIM3 aHECTE3UO0JI0-
TMYecKOro IMoco6usl IMoKa3aa BbIpaKeH-
HO€e MPEeUMYILECTBO COYETAaHHBIX METOUK
B KOHTEKCTe CHU)XEHHSl OMNepaliMOHHOro
ctpecca. cnosib30BaHUeE a/IbTEpPHATUBHOU
KOMOWHUPOBAHHOW aHecTe3uW (MOArpyI-
na b, n=26), BkJoyawllell ClUHaJbHbIE
U MeCTHble MHOQUJIbTPALMOHHbIE OJIOKa-
Jibl, TO3BOJIMJIO CHU3UTh OOLIYI0 03y CH-
CTEMHBbIX HApPKOTHUYECKUX aHaJIbT€THUKOB
Ha 43,2% (p<0,05) mo cpaBHEHHUIO C rpyN-
NOM U30JIMPOBAHHOTO 3HJ0TpPaxeajJbHOro
Hapko3a (moarpynmna A, n=47). 3To npu-
BeJIO K COKpallleHWI0 BpeMeHHU 10 IEPBOTr0
10C/e0NepallMOHHOTO BCTaBaHUSA MalU-
€HTOB B cpefHeM Ha 18,4+2,3 yaca. UHTe-
rpasibHbI MOKa3aTeJsib KaueCcTBa paHHEro
BOCCTAHOBJIEHUSI 1O BaJIMJU3UPOBAHHOU
mkase QoR-15 B moarpynmne b cocraBua
138+6 6an10B, YTO CTAaTUCTUYECKU 3HA-
yuMo Bblie (p<0,01), yem B noArpynnsl A
(112+8 6a/s10B), NOATBEPXKAAsA TeEMO/HA-
MUYECKYI0 CTaOUJIbHOCTb, MUHUMAJIbHYIO
BbIPaXKEHHOCTb MOCJEHAaPKO3HOU Jemnpec-
CUU U MEHbLIYI0 TOKCHUYECKYI Harpys3Ky
npeJJO)KeHHOI0 aJiIrOPUTMa, YTO 0COOeH-
HO KPUTHUYHO MPH ITANHOM JIEeYEHUHU Je-
Teu.

O6cyxaenue. IlosnyyeHHble B XO/[€
MCCJIe[JOBaHUSl pe3y/JbTaTbl MO3BOJISIOT
0-HOBOMY B3IVIAHYyTh Ha NaTOTeHeTH-
yeCcKMe MexXaHU3Mbl (QOpPMHUpPOBAHUA U
NPUHIMIBI  XUPYPrudeckod KOppeKIuU
NIOCJIEO’KOTOBbIX ~ KOHTPAKTYp HWXKHHUX
KOHeuHOoCTel. Bbicokasi yacToTa Hey/0B-
JIETBOPUTEJIbHBIX UCXOJ0B Ha 3Tame mnep-
BHUYHOIO 3BeHa 3/ipaBooxpaHeHus (45,7%
NOBTOPHBIX 60JIbHBIX BO Il rpynne) yoeau-
TEeJIbHO /0Ka3blBaeT HECOCTOSITEJbHOCTh
W30JIAIIMOHUCTCKOTO XUPYyPru4ecKoro
N0/JX0/la, UTHOPHUPYIOIEr0 3aKOHbI OHO-
MeXaHWKH U apXUTEKTOHUKH MOKPOBHbIX

the child’s skeleton. Electronic planimetry
of photographic archives confirmed that
the flap area increased synchronously
with the growth of lower extremity
segments, minimizing the need for repeat
staged interventions in 88.6% of cases,
eliminating the development of secondary
bone deformities. A comparative analysis
of anesthetic management demonstrated
a significant advantage of combined
techniques in reducing surgical stress. The
use of alternative combined anesthesia
(subgroup B, n=26), including spinal
and local infiltration blocks, allowed for
a 43.2% (p<0.05) reduction in the total
dose of systemic narcotic analgesics
compared to the isolated endotracheal
anesthesia group (subgroup A, n=47). This
resulted in a reduction in the time to first
postoperative standing of patients by an
average of 18.4+2.3 hours. The integrated
early recovery quality indicator based on
the validated QoR-15 scale in subgroup
B was 138%6 points, which is statistically
significantly higher (p<0.01) than in
subgroup A (112+8 points), confirming
hemodynamic stability, minimal post-
anesthetic depression, and a lower toxic
load of the proposed algorithm, which is
especially critical in the staged treatment
of children.

Discussion. The results obtained during
the study allow us to take a new look at the
pathogenetic mechanisms of formation and
principles of surgical correction of post-
burn contractures of the lower extremities.
The high frequency of unsatisfactory
outcomes at the primary healthcare stage
(45.7% of repeat patients in Group II)
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TKaHel rosieHh U CTonbl. [I[pUMUTHBHOE
JIUHEWHOEe uccedyeHUe pPyOLOB 6e3 afiek-
BaTHOrO IepepacnpejiesieHus TKaHEeBbIX
BEKTOPOB HEeU30€KHO BeJleT K peluauBy
febopmanuu, 4TO coryacyetcs ¢ QyHJa-
MeHTaJbHbIMU BbIBoZaMu [laHKpaTbeBOU
M COaBT. [3] 0 BbICOKOM pUCKe MPOrpeccu-
poBaHus ¢pubpo3a NpU HepalMOHAJTbHOM
NepBUYHOM ITOCOOUU.

Kputnueckuit febuULUT MbILIEYHO-KHU-
pPOBOM MPOCJOUKHU B AUCTAJIbHbIX OT/eJaxX
HU>KHUX KOHEYHOCTeW mpejaonpejessieT
ySI3BUMOCTb MepeMeliaeMbIX KOMIJIEKCOB
TKaHeu K HIIeMHUYeCKHUM pacCTPOMCTBAM.
B oTinune OT Jpyrux aHaTOMHUYECKHX
30H, 0OTH CTOINbl U TOJIEHHU, OCOOEHHO
BbI3BaHHble arpecCUBHbIMU areHTaMHU
BpOJie KMUIIALero Macja Wiav cnenudude-
CKMX CaH/JaJIOBBIX OXKOTr'0B, 4acTO COMpO-
BOXK/JIAIOTCA CYOKJIMHUYECKUM TPOMOO30M
MO/ KOXHbIX BEHO3HbIX CIJIETEHUU U OU-
6po3HOM TpaHchopMaleh PpacirasbHbIX
by TasapoB. B 3TUX ycn0BUAX TpaJULAOH-
Hasd BU3yaJibHas OLleHKa JIOCKyTa CTaHO-
BUTCSI HeHaZleXkHOM. Hall onbIT BHeipeHUs
MHTpaonepaluoHHOW  AvadaHOCKOMUU
U 3JIeKTPOTEPMOMETPUM MOATBEPK/AET
cyxxaeHuss Sharma et al. [11] u Alharbi et
al. [12] o mpUOPUTETHOCTH HHCTPYMEH-
TaJlbHOM OOBEKTHBU3ALUU MePPy3UH.
JIOKJIMHUYEeCKOe BbIsIBJIEHHE TeMIIEPATYp-
HOTO TrpaiveHTa U U3MEHEHUU JIMHEUHOU
CKOPOCTH KpOBOTOKa No AaHHbIM Y3/AI
no3BoJisseT JUuddepeHIUPOBATh PEAKTHUB-
HbIM OTE€K OT UCTUHHOM OKKJIIO3UU MYYKa,
obecreyrBas OKHO TepaleBTUYeCKUX BO3-
MOXXHOCTEH [1J1s1 peBU3UU aHACTOMO30B.

Ocoboro ob6cyxaeHuss TpebyeTr ¢eHo-
MEH [J0JIFOCPOYHOM ajanTalUyd TpPaHC-
IJIAaHTAaTOB B MeJUaTPUYECKOW NMpPaKTHUKE.
PacnpocTpaHeHHOe B 0Te4eCTBEHHOM JIM-
TepaType MHeHUe O Heu30eKHOM OTCTa-
BaHUU IepecaKeHHbIX JOCKYTOB B pOCTe
OT 0611ero pa3BUTHUSA AETCKOr0 OpraHu3Ma
ONpoBepraeTcss HallMMM KaTaMHeCcTU4e-
CKMUMU JAHHbIMU (rJ1yOWHA HaOJIIOJeHHUs

convincingly demonstrates the inadequacy
of an isolationist surgical approach that
ignores the laws of biomechanics and
the architecture of the integumentary
tissues of the lower leg and foot. Primitive
linear excision of scars without adequate
redistribution of tissue vectors inevitably
leads to recurrence of the deformity, which
is consistent with the fundamental findings
of Pankratyeva et al. [3] on the high risk of
fibrosis progression with irrational primary
care.

A critical deficit of the muscle-fat layer in
the distal lower extremities predetermines
the vulnerability of the transferred tissue
complexes to ischemic disorders. Unlike
other anatomical areas, burns of the foot
and lower leg, especially those caused
by aggressive agents such as boiling oil
or specific sandalwood burns, are often
accompanied by subclinical thrombosis
of the subcutaneous venous plexuses
and fibrous transformation of the fascial
compartments. Under these conditions,
traditional visual assessment of the flap
becomes unreliable. Our experience
with the introduction of intraoperative
diaphanoscopy and electrothermometry
confirms the opinions of Sharma et al. [11]
and Alharbi etal. [12] regarding the priority
of instrumental objectification of perfusion.
Preclinical detection of temperature
gradient and changes in linear blood flow
velocity using ultrasound Doppler imaging
allows differentiation of reactive edema
from true bundle occlusion, providing a
window of therapeutic opportunity for
anastomosis revision.

The phenomenon oflong-term transplant
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6osiee 14 sieT). Ecin 1ockyT chopMupoBaH
C BKJIDYEHHUEM aJIeKBaTHO mnepdysupye-
MOTr0 0CEBOTO COCYJIMCTOTO pycJia U CBO-
060/leH OT HAaTsHKEHUd Mo nepudepuy, ero
VMHTerpanusi B MeTaboJIn4eCcKHe MPOLECChI
pelUIIMEHTHONW 30HbI fBJISETCH IOJHOMU.
JTo coryacyeTcsl ¢ KoHIenunuen Joseph et
al. [2] u Palackic et al. [10] o BbicOKO# pe-
reHepaTOPHOU MOTEHLUU U MJIACTUYHOCTHU
TKaHEeBbIX KOMILJIEKCOB y JIeTEW NPU YCJIO-
BUMU MMHHMMHU3ALUHU JIOKAJbHOTO BOCHAJIU-
TEeJIbHOTO OTBETA, YTO MOXET ObITh J|0MO0JI-
HUTEJNIbHO CTUMYJIMPOBAHO MPUMEHEHUEM
COBpPEMEHHBIX PAaHEBBIX MaTpPHI], U METO-
JloB dpoTobroMoaysauuu [8].

Henb3sg 060WTHM BHHMaHUEM U BBISB-
JIEHHbIM HaMHM  MeX/AUCLUIJIMHAPHbIN
CUHEpPTru3M XUPYPruYecKOoro U aHecTe3U-
OJIOTHUYECKOTO 3TanoB. TpagUIMOHHBIN
JIOMAHUPYIOUIMHA B KOMOYCTHOJIOTUU XU-
PYpPrAYecKrUil LIEHTPU3M 4YacTO HUBEJIU-
pyeT 3HAa4YUMOCTb aHEeCTEe3WO0JIOTUYECKOU
TOKCMYHOCTU. MHOTOKpaTHBIE 00111e Hap-
ko3bl (JTH) y manijueHTOB € 3TaHBIMU pe-
KOHCTPYKIUSAMU UHAYLUUPYIOT CUCTEMHbIU
OKCUJIATUBHBIA CTpecc U reMoJdHaMUye-
CKHe KoJiebaHUsl, YXyAllallhue MHKpPO-
BAaCKyJIIDHbIM CTaTyC B 30He ONepaLUHu.
[lepexos Ha coyeTaHHble METOJUKH peTU-
OHApHOro 00e300JIMBaHUs (CNMHAJIbHbIE
Y JIOKaJIbHble MPOBOJHUKOBbIE 6JIOKA/Ibl)
N03BOJIUJI HE TOJIbKO CTAaOWJIM3UPOBATh
nepdy3roOHHOE JaBJieHUWe B MUTAKOUIUX
HOXKKaX JIOCKYTOB, HO U 00ecrevyns1 paHHee
BOCCTaHOBJIeHHe mo ImiKajse QoR-15. 3to
NOATBEPXKAAeT BbIBOJbl MUPOBBIX HCCIIe-
JIOBAaHUH O TOM, UTO aJieKBaTHasi aHTUHO-
UIeNTUBHASA 3allyMTa ABJSETCS MPSAMbIM
CTUMYJISTOPOM HEOAHTHOreHe3a U 3aKHUB-
JIeHHUd paH [6, 7], cHUKast 0011y0 XUPYPTrU-
YeCKYyH0 arpecculo.

3akiw4yeHnve. Ha oCHOBaHUU MHOIO-
$aKTOpPHOTO PEeTPOCNEKTUBHOTO W MpPO-
CIEKTUBHOTO aHaJ/iM3a pe3y/bTaTOB KOM-
IJIEKCHOTO JiedeHUs 73 MalUeHTOB C
OTJAJIEeHHbIMU IOCJEJCTBUSMH OXOrOB

adaptation in pediatric practice requires
special discussion. The widespread notion
in the Russian literature that transplanted
flaps inevitably lag behind the overall
development of the child’s body is refuted
by our follow-up data (over 14 years of
observation). If the flap is formed with an
adequately perfused axial vascular bed and
is free of peripheral tension, its integration
into the metabolic processes of the recipient
site is complete. This is consistent with the
concept of Joseph et al. [2] and Palackic
et al. [10] regarding the high regenerative
potential and plasticity of tissue complexes
in children, provided the local inflammatory
response is minimized, which can be
further stimulated by the use of modern
wound matrices and photobiomodulation
methods [8].

The interdisciplinary synergy between
the surgical and anesthetic stages that we
identified also cannot be overlooked. The
traditional surgical centrism thatdominates
combustiology often minimizes the
significance of anesthetic toxicity. Multiple
general anesthetics (GAN) in patients
undergoing staged reconstructions induce
systemic oxidative stress and hemodynamic
fluctuations, which worsen microvascular
status in the surgical area. The transition to
combined regional anesthesia techniques
(spinal and local nerve blocks) not only
stabilized perfusion pressure in the flap
pedicles but also ensured early recovery
accordingtothe QoR-15 scale. This confirms
the findings of international research
that adequate antinociceptive protection
directly stimulates neoangiogenesis and
wound healing [6, 7], reducing overall
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HWKHUX KoHeuHocTed (OINOHK), mnpo-
XOJIUBIIMX IJTANHYl peabuJUTaALUI0 B
crelMaJIM3MPOBAaHHOM CcTallMOHape, chop-
MYJIMPOBAHbI CJeAyloliyde Hay4HO-NpakK-
TUYEeCKHE BbIBO/IbI:

JIOMUHUPYIOLUKA HA 3Tale NePBUYHOTO
3BeHa 3/paBOOXPAaHEHHUS1 XUPYPTUUECKUHU
MU30JIALMOHNU3M, BbIpaXKaWILUKWCA B IMPU-
MUTHUBHOM JIMHEMHOM MCCEYEHUU PYyOILI0-
BbIX MacCUBOB 0e3 y4yeTa 3aKOHOB OHO-
MEXaHUKU YU apXUTEKTOHUKH MOKPOBHBIX
TKaHeW AUCTaJIbHbIX CEFTMEHTOB KOHEYHO-
CTeW, IPU3HAH HECOCTOSTE/IbHBIM.

[IpoBeieHre XUPYpPru4ecKou JeKOM-
Ipeccuu B Ipejesax 4-4acoBOro Tepa-
NEBTUYECKOr0 OKHA rapaHTUpPyeT MOJIHOe
NpUXKHBJIEHUE TPAHCIJIAHTUPOBAHHBIX
TKaHeW, B TO BpeMsl KaK OTCpOYKa BMe-
I1aTeJIbCTBA CBhbIIEe 12 yacoB HEeU306€XKHO
NPUBOJUT K KPAaeBOMY WJIHA TOTAJbHOMY
HEKpO3Y JIOCKYTa.

MHoroseTHUM JAUHaAMHUYECKHH KaTaM-
He3, IVIy6MHA KOTOPOro npesbicuia 14 e,
IIO3BOJIMJI ONPOBEPTHYTH YCTOSABIIYIOCS
KOHIIEMI[MI0O O HEeHU30eXKHOM JIMHEHHOM
OTCTaBaHWHW IMepecaKeHHbIX KOMIIJIEKCOB
TKaHel OT 0011lero pa3BUTHUS A€TCKOT0 op-
raHu3Ma.

JlokazaHa naToreHeTH4Yeckass 00OOCHO-
BaHHOCTb MEXJVCUUIIJIMHAPHOIO CUHEep-
rusMa MexJy XUPYpPrudecKMM 3TaloM U
a”HecTe3uoJsiorudyeckuMm nocobuem. I[lpu-
MeHeHHe aJIbTePHAaTHUBHOM KOMOMWHHPO-
BaHHOM aHecTe3UWHM obOecneyuBaeT CTa-
OWJIbHBIA MepPy3UOHHbIA CTATyC B 30HE
BMelllaTeJbCTBa 3a CYET MMHHMHU3ALUU
OKCHUJATUBHOTO CTpPecca, XapaKTepHOro
JlJ1s1 061Iero HapKo3a.

surgical aggression.

Conclusion. Based on a multifactorial
retrospective and prospective analysis of
the results of comprehensive treatment
of 73 patients with late sequelae of lower
extremity burns (LELBs) undergoing staged
rehabilitation in a specialized hospital,
the following scientific and practical
conclusions have been formulated:

The prevailing surgical isolationism in
primary healthcare, expressed in primitive
linear excision of scar tissue without regard
for the laws of biomechanics and the
architecture of the integumentary tissues
of the distal extremities, is recognized as
untenable.

Surgical decompression within a 4-hour
therapeutic window ensures complete
engraftment of transplanted tissues, while
delaying the intervention beyond 12 hours
inevitably leads to marginal or total flap
necrosis. A long-term dynamic follow-up,
covering over 14 years, has refuted the
established concept of the inevitable linear
lag of transplanted tissue complexes behind
the overall development of the child’s body.

The pathogenetic validity of
interdisciplinary synergy between the
surgical stage and anesthesia has been
proven. The use of alternative combined
anesthesia ensures stable perfusion status
in the surgical area by minimizing oxidative
stress, typical of general anesthesia.
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YPOJIOTUA UROLOGY
DOI: 10.65197/3106-4035-2026-2-2-45-68

HEWHBA3UBHOE JIEUEHUE MOYEKAMEHHOM BOJIE3HHU C
INPUMEHEHHWEM AMIVINIIY/IbCTEPAIINU: PE3Y/IBTATbI JIEYEHUA

M.B. llapunoga, III.M. lllapunosa, ®.M. Hacpuaaunos
MeduyuHckull yeHmp ucnosqHumenvbHozo annapama Ilpe3udenma  Pecny6auku
Tadxcukucmax

LHenb uccnegoBanus. OueHUTb 3G PEeKTUBHOCTD U 6€30MaCHOCTb KYPCOBOTO IPUMEHEHHUS
CUHYCOWJIa/IbHBIX MOJAYJUPOBaHHbIX TOKOB (CMT, ammiunynabcTrepanusi) y NaldeHTOB C
MeJIKUMHU PEHTT€HONO3UTHBHBIMU KOHKPEMEHTAMU N0YeK U MOYETOUHHKOB.

MaTepua/ibl M MeTOAbL BripocreKTHBHOE paH0MHU3UPOBAHHOE UCCJIEJ0BAHUE BKIIOYEHO
125 4yesnoBek (87 my»xuuH, 38 KeHIIMH) B Bo3pacTe oT 18 10 65 JsieT, npoxoAUBIIMX JiedeHHe
B 2023-2025 rr. Kputepuu or6opa - pasmep kamus 0,3-0,8 cM, OTCYyTCTBUE 06CTPYKTUBHOM
aHypud. [lanueHTBbl pa3/esieHbl Ha JiBe pPaBHO3HA4yHble O MOJY M BO3PAcTy TPYIIbI:
KOHTpoJibHas (n=60) nosiy4yasa CTaHJAAPTHYO Tepanuio (o-aApeHo60KaTOpP, CHa3MOJIUTHK,
dopcupoBaHHbBIN AWype3), OCHOBHAA (N=65) AomnoJHMTeNbHO npoiia 10-gJHeBHBIA KypcC
CMT nHa anmapate «AMmaunyiabc-5» (pexxum III, yactora 30-50 I'n, ry6ruHa MoAyasuuu
100%, napaBepTebpaibHOE U NPOEKLIMOHHOE PACIOJIOXKEHHUE 3JIEKTPOOB). IPPEKTUBHOCTD
OLLEHUBAJIM 10 JAaHHBIM YJIbTPa3ByKOBOTO MOHUTOPUHTA, 06O1ero aHa/1M3a MOYU ¥ BU3yaJIbHO-
aHasioroBo# mikaJjie (BAIIl) 6osiu Ha 1-e, 7-e u 14-e CyTKH.

PesysnbraTthl. K 14-My JHIO noJiHas 3BaKyalMs KaMHel WK UX pacnaf 10 ¢parMeHTOB
MeHee 0,2 cM 3adukcupoBaHa y 62% (40 u3 65) B rpynne CMT npotuB 33% (20 us 60) B
koHTpoJe (p<0,01).Y 21 nauuenTa (32,3%) 0CHOBHOM IpyIIibl OTMEYEHO NPSIMOE IpoOJIeHuEe
KOHKpPEMEHTOB 0e3 HCIOJIb30BaHUs JUCTAHLUOHHOU JIMTOTPUIICUU. B OCHOBHOM rpymie
YPOBEHb 3PUTPOIMTOB B Moue CHU3WJCA A0 1-3 B noJsie 3peHus y 92% o06cie/loBaHHbIX (B
KoHTpoJie - 15-20, p<0,001), 1eKOLUTYpUsI U IPOTEUHYPUS TaKXKe ObLJIU CTATUCTUYECKH
3HauuMo MeHblle (p<0,01 u p<0,05 coorBeTcTBeHHO). UHTEeHCcMBHOCTL 6o mo BAII B
OCHOBHOM TpyIIie perpeccupoBana ¢ 6,7+1,2 no 1,8+£0,6 6assia, B KOHTpoJie - ¢ 6,5+1,4 50
4,2+1,1 (p<0,01), npu 3TOM NOTPEOHOCTh B UH'BEKIMOHHBIX aHAJIbTeTUKAaX COKPAaTHJIaCh Ha
60%. [lo604HBIX 3¢ PEKTOB, CBI3aHHBIX C IPOLEAYPOU, HE BbISIBJIEHO.

3akioyeHue. Jlo6aBieHNe aMIIMIYJbCTEPAalMU K 6a30BOM KOHCEPBATUBHOM cXeMe
y 60osbHbIX MKB c koHkpeMeHTamu f0 0,8 cM JJOCTOBEPHO YCKOPSET OTXOXJAEHUEe KaMHeH,
CoCco6CTBYET UX pparMeHTaluy, KYIUPYeT reMaTypHI0 M BOCNIaJIeHHe, a TAKXKe 3HAYUTeIbHO
yMeHbIllaeT 00JieBOM CUHAPOM. MeTosA MOXeT CAYXUTb aJibTEPHAaTUBOU WHBA3WBHbIM
BMellaTeJbCTBAM y NMallMeHTOB, 0TKa3bIBAKOIIUXCA OT onepayuil. TpebywoTcs AaibHelne
WCC/IeIOBAaHUA [JJI1 ONTUMM3allMd YaCTOTHBIX MapaMeTpPOB BO3AEWCTBUS C YYETOM
MHHEpPaJIbHOI'0 COCTaBa KaMHEM.

Kio4yeBblie cj0Ba: MouyekaMeHHass 0oJsie3Hb, ammuunynabcrepanus, CMT-tepanus,
JINTOKWHETHKA, FreMaTypus, TUTOPparMeHTal s, HEHHBa3UBHOE JIeYeHHe.

Ana  uwputupoBaHus: lllapunoBa M.b., I[lapunoa [I.M., Hacpuaaunos @M.
HenHBa3uBHOe JiedeHHMEe MOYEKaMEHHOU 60JIe3HU C MPUMEHEHUEM aMIIMIYJIbCTePANUU:
pe3y/nbTaThbl JiedeHUs. [laacmuveckass Xupypausi U 60CCMAHO8UMEAbHAS] MeJUYUHA.
2026. T2, Ne2. C. 45-68. https://doi.org/10.65197/3106-4035-2026-2-2-45-68
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DOI: 10.65197/3106-4035-2026-2-2-45-68

NON-INVASIVE TREATMENT OF UROLITHIASIS USING AMPLIPULSE
THERAPY: TREATMENT RESULTS

M.B. Sharipova, Sh.M. Sharipova, F.M. Nasriddinov
Medical Center of the Executive Office of the President of the Republic of Tajikistan

Objective of study. To evaluate the efficacy and safety of a course of sinusoidal modulated
currents (SMT, amplipulse therapy) in patients with small radiopaque kidney and ureteral
stones.

Materials and methods. The prospective randomized study included 125 subjects (87
men, 38 women) aged 18 to 65 years, who were treated in 2023-2025. The selection crite-
ria were stone size of 0.3-0.8 cm and absence of obstructive anuria. Patients were divided
into two groups equal in gender and age: the control group (n=60) received standard ther-
apy (a-blocker, antispasmodic, forced diuresis), and the main group (n=65) additionally un-
derwent a 10-day course of SMT using the Amplipulse-5 device (mode IlI, frequency 30-50
Hz, modulation depth 100%, paravertebral and projection electrode placement). Efficacy
was assessed using ultrasound monitoring, general urine analysis, and visual analogue scale
(VAS) for pain on days 1, 7, and 14.

Results. By the 14th day, complete evacuation of stones or their disintegration into frag-
ments smaller than 0.2 cm was recorded in 62% (40 of 65) in the SMT group versus 33%
(20 of 60) in the control (p<0.01). Direct fragmentation of stones without the use of extra-
corporeal shock wave lithotripsy was observed in 21 patients (32.3%) of the main group. In
the main group, the level of red blood cells in the urine decreased to 1-3 per visual field in
92% of the examined patients (in the control - 15-20, p<0.001), leukocyturia and proteinuria
were also statistically significantly lower (p<0.01 and p<0.05, respectively). Pain intensity
according to VAS in the main group regressed from 6.7+1.2 to 1.8+0.6 points, in the control
group - from 6.5+1.4 to 4.2+1.1 (p<0.01), while the need for injectable analgesics decreased
by 60%. No side effects associated with the procedure were identified.

Conclusion. Adding amplipulse therapy to the basic conservative regimen for patients
with urolithiasis and stones up to 0.8 cm significantly accelerates stone passage, promotes
their fragmentation, relieves hematuria and inflammation, and significantly reduces pain.
This method may serve as an alternative to invasive interventions in patients who refuse
surgery. Further research is needed to optimize the frequency parameters of the treatment,
taking into account the mineral composition of the stones.

Key words: urolithiasis, amplipulse therapy, SMT therapy, lithokinetics, hematuria, lithof-
ragmentation, non-invasive treatment.

For citation: Sharipova M.B., Sharipova Sh.M., Nasriddinov EM. Non-invasive treatment
of urolithiasis using amplipulse therapy: treatment results. Plastic surgery and reconstruc-
tive medicine. 2026. Vol. 2, No. 2. P. 45-68. https://doi.org/10.65197/3106-4035-2026-2-2-
45-68
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TABOBATHU FANPUMHBA3UBUHU YPOJIUTUA3 BO UCTHPO/IA A3
TEPAIIUAW AMIIJIMITYJIC: HATUYAXOU TABOBAT

M.b. llapunoga, III.M. llapunosa, ®.M. Hacpuaaunos
Mapka3u mu66uu JJacmeoxu uypousiu llpeaudenmu Yymxypuu ToyukucmoH

Xaaadu TagKMKOT. Ap3€61UM caMapaHOKi Ba 6exaTapuy YyapaéHU YapaéHXor MOAYJIST-
cusiy cuHycouan (SMT, amniunynTtepanus) gap 6eMOpOHU TUpUPTOPHU CAHTXOU XyPAU pa-
JIMoTNIaKaBU U I'yp/ia Ba Meuo6/10H.

MagBoaxo Ba ycyaxo. TaaKkukoTu Tacoayduu nembunumyaa 125 nadap (87 mapna, 38
3aH)-po Aap 6ap merupudT, KM CHHHAIIOH a3 18 To 65 coJia 6y Ba aap cosaxou 2023-2025
Tabo6aT rupupTanz. Meb€pxou HHTHUX00 aHi03au caHrxou 0,3-0,8 cM Ba HabyzaHU aHYpU-
11 06CTPYKTHUBM OyAaH . beMopoH 6a Ay rypyxe TakCMM Kap/ia lyAaH/, KA a3 YUuXaTHu YUHC
Ba CMHHY coJ 6apobap 6yaaHA: rypyxy HazopaTH (n=60) Tepanuau ctaHgapTH (a-6J10Ka-
TOP, 3UAJMUCIIA3MU, AUYPE3U May0ypi) TMpUTaH/, Ba Typyxy acocu (n=65) nuaoBaTaH Kyp-
cu 10-py3au SMT-po 60 uctudoaa a3 gacrroxy Amplipulse-5 (xonatwu III, 6acomaau 30-50
['n, ymxu mopynsarcusa 100%, YOUTMPKYHUU 3JIEKTPOJM MapaBepTeOpaibi Ba MPOEKCHSA)
ry3apoHuan. CamapaHoki 60 uctTudoa a3 MOHUTOPUHTH YITPACaL0, Tax/JIUIM YMYMUH
nemo6 Ba MUKECH aHasioruu Busyasu (VAS) 6apou aapa aap pysxou 1, 7 Ba 14 ap3é6u Kap-
/a 1y,

HaTuyaxo. To pysu 14-ym, nap rypyxu SMT pap 62% (40 a3 65) xos# 1yaHu nyppau
CaHTX0 € mapoKaH/JalllaBuU 0HX0 6a mopaxou xypaTap a3 0,2 cm gap mykouca 60 33% (20 a3
60) nap rypyxu HazopaTu (p<0,01) 6a Kaig rupudTa myx. [lapokaHaamaBuyd MyCTaKuMHA
CaHrx0 OUAYHU UCTUDOau IUTOTPUIICUSAM MaBYU 3apbaur sKCTpakopnopasi aap 21 6emop
(32,3%)-u rypyxu acoci Mymoxu/a mys. Jlap rypyxu acocu, caTXy Xy4yanpaxou Cypxu XyH
Jiap nemob aap 92% 6eMopoHM MyouHalyzAa To 1-3 fap Ak MalWJA0HM OMHOU KOXUII éPT
(map rypyxu Hazopatu - 15-20, p<0,001), 1eMKoLUTypHUs Ba IPOTEUHYPHUS HU3 a3 YUXATH
oMop# 6a TaBpU Hasappac nacrtrap byaanj (MyraHocub6an p<0,01 Ba p<0,05). llugnatu
napa myBoouku VAS gap rypyxu acocu a3 6.7+1.2 o 1.8+0.6 xo.1, ap rypyxu Ha3opaTu a3
6.5+1.4 To 4.2+1.1 (p<0.01) koxuu €T, fap x0Jie KU HUES 6a AapAKyHaHJau Ta3puki 60%
KOXMII EPT. XeY r'yHa TAbCUPU MaHPUU MapOyT 6a aMa/IMET MyausiH Kap/ia Hally/.

Xysnoca. UnoBa kapZjaHy Tepanusau aMIUIMIYJICHA 6a peXXKUMHU acOCUM KOHCepBaTUBH 6a-
por 6eMOpOHU TMPUPTOPH yPOJIUTHA3 Ba caHTXoH TO 0,8 cM rysapuiiy caHrxopo 6a TaBpu
Hasappac cypbaT Mebaxiuaj, 6a nopamaByUy OHXO0 MyCOUJAT MEKYHa/l, reMaTypusl Ba WJI-
TUX06pO padb MeKyHaJ Ba AapApo 6a TaBpU Ha3zappac KOXyIl Meauxaj. MH ycys MmeTaBo-
Ha/J| XaM4yH aJiTepHaTHUBa 6a MyZ0XUJ1aX0M UHBA3UBH Jlap 6eMOpOHe, KK a3 YappoxXu cap-
Kallid MeKyHaH[, Xu3MaT KyHa/J. bapou 6exTap KapJjaHy napamMeTpxou 6acoMajiki Tabobat
60 Ha3apZOUITU TAPKUOW MUHEPAJIUHU CAHTX0 TAXKUKOTU MUHOA'b/ia JIO3UM acT.

Ka/mmMaxom Ka/Jauau: yposMTHha3, Tepalnudau aMIInyacy, Tepanuau SMT, 1uTokuHe-
THKa, reMaTypus, JuTopparMeHTaTCUs, Tab0OaTH FAaMpUUHBa3UBH.

Bbapou uctunopg: [llapunosa M.b., [llapunosa llI.M., HacpuaauuoB ®.M. TabobaTu Fau-
PUMHBA3UBUU ypoJUTHA3 60 MCcTUO/Ia a3 Tepanusau aMIUIMIYJICHA: HaTUYaxou Tabobar.
Yappoxuu nJjacTUKiA Ba TU66U 6apkapopco3u. 2026. Yuaau 2, Ne 2. C. 45-68. https://doi.
org/10.65197/3106-4035-2026-2-2-45-68
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AKTyanbHOCTb. MouekaMeHHasi 60J1e3Hb
(MKB) ocraétca ofHOW M3 HauboJiee 4Ya-
CThIX YPOJIOTMYECKUX MATOJIOTMH, 0COOEH-
HO B perMOHaXx C YKECTKOU MUTbEeBOX BOJOMU.
KoHcepBaTHBHbIE I0X0/1bl IPU KAMHSIX JU-
ametpoMm 0,3-0,8 cM He Bcerga no3BOJIAIOT
JIOOUTBCS CaMOCTOSITE/IbHOTO OTXOXK/IEHUS],
a XUpyprudecKkve BMeLIaTeJbCTBa CONpS-
»KEHbl C PUCKOM NOBpEXJEeHUs HePpPOHOB.
B cBfI3U € 3TUM MOMUCK J€HACTBEHHbIX HEUH-
Ba3WBHbIX METO/0B, YCUJINBAIOLUX JTUTOKH-
HETUKY Y YMEHbILAWIUX BOCNAJUTEbHbIE
sIBJIEHUs], peJCTaBJsieT COO0M HACYLHYIO
KJIMHUYECKYIO 33/1a4Yy.

MoyekamMeHHas1 60J1e3Hb 3aHHMMasl BTO-
poe MecTo mnocyie MUHPEKIUNA MOYEBbIBOS-
IIMX MIyTed M0 4YacToTe TOCHUTAJIU3aALUU
M CyLIeCTBEHHO CHMWXKas KaieCTBO >KU3HU
NalyeHTOB TPYA0CIOCOOHOro Bo3pacta. [lo
JIAaHHBIM 3MHU/IEMHUOJIOTUYECKUX MCCIe[0Ba-
HUAY, PacnpoCTPaHEHHOCTb YpOJIMTHA3a B
nonyasuuy gocturaet 5-15% B 3aBUCHMO-
CTH OT PErMOH3, a B IIOCJIeJHYE 1eCATU/IETUSA
HaOJ/II0AAeTCsl YCTOMYUBBIA TPEHJ, K OMO-
JIO)KEHUIO 3a060sieBaHUs - BCE yalle KaMHU
JIMarHocTupytoTcs y Jadn, 20-40 set [6, 10].
He MeHee TpeBOXKHBIM OCTA€TCH BBICOKHUU
YPOBEHb peLUMBUPOBaHUSA: 6e3 a/leKBaT-
HOM MeTapUIAKTHUKH B TeYeHUE MNATH JIET
HOBble KOHKPEeMEeHTbI GOPMUPYIOTCS Y KaXK-
JIOr0 BTOPOTO MallMeHTa, YTO IMpeBpallaeT
MKB B xpoHHYeCKUI IpoLecc, TpeoyoLun
JJIATEJIbHOTO JUHAMUYECKOT 0 HabJII0/leHuS
Y MIOBTOPHbBIX BMeIIaTeIbCTB [12].

Ocobyto npob6/ieMy NpPeACTaB/SIOT KaM-
HU MaJjioro guametpa (0,3-0,8 cMm), koTopble
HepeJKO JAI0T BbIPAKEHHYIO0 KJIMHUYECKYIO
CUMIITOMAaTHKY - OT Pely/MBUPYIOLUX T10-
Ye4yHbIX KOJIMK 10 CTOMKOM MHUKpOreMary-
pPUH M XPOHMUYECKOT0 00JIEBOTO CHHJAPOMAa,
HO NIPU 3TOM He BCerja NOAJAKTCA KOH-
CEepBaTUBHOW  3KCIYJbCUBHOU Tepaluy.
TpasunMOHHAas TaKTHKa, BK/IKOYAKOLAA Ha-
3Ha4YeHHe 0;-aPeH06JI0KaTOPOB (TaMcysio-
3MH), CIa3MOJIMTUKOB U OOUJIbHYI0 BOJHYIO
HarpyskKy, JeMOHCTPUpPYET MpUEMJIEMYIO

Relevance. Urolithiasis remains one of
the most common urological pathologies,
especially in regions with hard drinking
water. Conservative approaches for stones
0.3-0.8 cm in diameter do not always re-
sult in spontaneous passage, and surgical
interventions are associated with the risk
of nephron damage. Therefore, the search
for effective non-invasive methods that
enhance lithokinetics and reduce inflam-
mation is a pressing clinical challenge.

Urolithiasis ranks second only to uri-
nary tract infections in terms of hospital-
ization frequency and significantly reduces
the quality of life of working-age patients.
According to epidemiological studies, the
prevalence of urolithiasis in the popula-
tion reaches 5-15% depending on the re-
gion, and in recent decades, a steady trend
toward a younger age group has been ob-
served - stones are increasingly being di-
agnosed in individuals aged 20-40 [6, 10].
Equally alarming is the high recurrence
rate: without adequate metaphylaxis, new
stones form in every second patient with-
in five years, turning urolithiasis into a
chronic process requiring long-term fol-
low-up and repeated interventions [12].

Small-diameter stones (0.3-0.8 cm) pose
a particular problem; they often cause sig-
nificant clinical symptoms, ranging from
recurrent renal colic to persistent micro-
hematuria and chronic pain syndrome, but
are not always responsive to conservative
expulsive therapy. Traditional treatment
strategies, including alpha-1 blockers
(tamsulosin), antispasmodics, and ample
fluid intake, demonstrate acceptable effi-
cacy only for distal ureteral stones up to
0.5 cm in size. When the stone is located in
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30 PEeKTUBHOCTb JIUIIb NPH KaMHSIX [UC-
TaJIbHBIX OT/IEJIOB MOYETOYHUKA pa3sMepoM
7o 0,5 cm. [lpu sokanM3anuu KOHKpeMeH-
Ta B CpeHEN TpeTH MOYETOYHHWKA WU B
yalieykax MO4YKH, 0COOEHHO MPU ero IMJoT-
HOM CTPYKTYpPE U HEPOBHBIX KpasiX, YacTOTa
CIIOHTAHHOT'O0 OTXOXK/IeHHsI He MpeBbIlIaeT
30-40%, a ocTaBIIMICAd KaMeHb CTaHOBUT-
C UCTOYHUKOM IEepCHUCTUPYIOIEero Bocla-
JIeHUs, HapyllaeT YPOAUHAMHUKY U CO3/IaéT
npeJiNnocbLIKU /it GOPMUPOBAHUS CTPHUK-
Typ WK ruapoHedposa [7, 9].

JlinTesibHOE CTOSIHHME KaMHSI B MOYETOY-
HUKe WM JIOXaHKe He TOJIbKO YyCyryb6JiseT
60J1eBOM CUHJIPOM, HO W BbI3bIBAET MPO-
rpeccupytolee NOBpPeXAeHNEe IEPEX0HOTO
3MUTEJINS, AKTUBALMIO JIOKAJIbHOM BOCHIAJIU-
TEeJIbHOM peaKI[UU C BBICBOOOXKIEHUEM TTPO-
BOCHAJIUTENbHBIX [IUTOKMHOB, YTO B UTOre
NPHUBOAUT K GHOPO3HBIM U3MEHEHUSIM CTEH-
KM MOYETOYHHKA W MepuypeTepabHbIM
py61I0BBIM IpolieccaM. BoBsieueHue noyey-
HOM MapeHXUMbl B NATOJIOTHUYECKHUU Mpo-
11eCC MPU OOCTPYKLMU COPOBOXKAAETCS MO-
BblllIEHHEM BHYTPHUJIOXaHOYHOTI'O JIaBJIEHUS],
CHPKEHUEM KJYOOUYKOBOW GUIBTpALIMUA U
viieMueld KOpPKOBOI'O CJIOSl - MeXaHU3MBblI,
KOTOpbIe PU OTCYyTCTBUM CBOEBPEMEHHOTO
paspellieHUsi 06CTPYKIMU MOTYT HEOOPATHU-
MO CHU3UTb QYHKIMOHAJIbHBIN pe3epB Moy-
K [8].

Xupypruyeckue TeXHOJIOTUM, BKJIIOYasi
JIUCTAHIIMOHHYIO y/IapHO-BOJIHOBYIO JIUTO-
TPUIICHIO, KOHTAaKTHYIO YPETepOJUTOTPHUII-
CUI0 W YPECKOXKHYI HedpOJUTOTOMUIO,
6e3yCJI0BHO, [JOCTUIJIA BbICOKOTO YPOBHS
Pa3BUTHS Y MMO3BOJISIIOT U36aBUTbHCS OT KaM-
Hel NMpaKTUYecKH JIlo60ro pasmepa U IJIoT-
HOCTU. OIHAKO KaXKAbIM W3 3TUX METO/IOB
MMeeT CBOM OrpaHUYeHUs. JIucTaHIMOHHAs
JIUTOTpUIICUSA HeapPeKTUBHA MPU KaMHSX
BbICOKOM PEHTTeHOBCKON IJIOTHOCTHU (IU-
CTUHOBbIE, OKCaJIaTHbIE), TpebyeT MHOTrO-
KpaTHbIX CEaHCOB, a ApPOOJIeHHe COMpPOBO-
KJIaeTcsl OapOoTpPaBMOW NapeHXHUMbl, YTO
KJIMHUYECKU MPOSIBJISETCS TPAH3UTOPHOU

the middle third of the ureter or in the re-
nal calyces, especially with a dense struc-
ture and uneven edges, the spontaneous
passage rate does not exceed 30-40%.
The remaining stone becomes a source of
persistent inflammation, impairs urody-
namics, and creates the preconditions for
the development of strictures or hydrone-
phrosis [7, 9].

Prolonged presence of a stone in the
ureter or renal pelvis not only aggravates
pain but also causes progressive damage
to the transitional epithelium, activation of
alocal inflammatory response with the re-
lease of proinflammatory cytokines, which
ultimately leads to fibrotic changes in the
ureteral wall and periureteral cicatricial
processes. Involvement of the renal paren-
chyma in the pathological process during
obstruction is accompanied by increased
intrapelvic pressure, decreased glomer-
ular filtration, and cortical ischemia—
mechanisms that, if the obstruction is not
promptly resolved, can irreversibly reduce
the functional reserve of the kidney [8].

Surgical technologies, including extra-
corporeal shock wave lithotripsy, con-
tact ureterolithotripsy, and percutane-
ous nephrolithotomy, have undoubtedly
reached a high level of development and
allow the removal of stones of virtually any
size and density. However, each of these
methods has its limitations. Extracorpo-
real shock wave lithotripsy is ineffective
for stones with high radiographic density
(cystine, oxalate), requires multiple ses-
sions, and fragmentation is accompanied
by parenchymal barotrauma, which clini-
cally manifests as transient hypertension
and microhematuria, including the for-
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rUnepTeH3ner U MUKporeMaTypyeH BIJIOTh
/10 06pa30BaHUs MOAKAICYJbHbIX F€eMaTOM
[11]. JHAockonmMYecKWe BMeLIATeNbCTBa,
HECMOTpPs1 Ha BBICOKYI 3()PEKTUBHOCTD,
CONPSDKEHDbI C PUCKOM nepdopanu, CTPUK-
Typoo6pa3oBaHUs, HHPEKIMOHHO-BOCIA-
JIATEJIbHBIX OCJI0KHEHUH, a TaKKe TPeoyIoT
aHeCTe3U0JIOrMYEeCKOro NocobUs U CTalyo-
HApHOTO JIEYEHHUS, YTO 3HAYUTEJIBHO YZ,0pO-
»KaeT Tepanuio U yYBeJIMYUBAET CPOKHU pea-
ounvtanuu [7, 8]. Kpome Toro, 10cTaTO4YHO
6oJiblIas 10J11 NALMEHTOB MO Pa3JIMYHbIM
IpUYMHAM OTKa3blBaeTCHd OT WHBA3WMBHBIX
MaHMITYJIALWAY, ONacasach OCJ0KHEHUU WU
npeArnoYrTas IaJAIue MeTOAUKY.

B 3TOM CBSI3U 0COOBIM MHTEpec mpej-
cTaBysieT GpU3NOTEpANleBTUYECKOE HaIpaB-
JIeHVe, MCIOJIb3yIollee MOZAYJINPOBaHHbIE
3JIEKTPUYECKUe TOKU JJI BO3JEHCTBUA Ha
MOTOPHKY MOYEBBIBOJAIIUX MyTEN U HEIO-
CpPeACTBEHHO Ha KOHKpPEMEHT. AMILIAMYJIb-
CTepanusi, OCHOBAaHHasg Ha IpPHUMEHEHUHU
CUHYCOUJIQJIbHBIX MOJAYJIUPOBAHHBIX TOKOB
(CMT) c yacrotoi mopayasiuu 30-50 I,
XOpOLIO 3apeKOMeH/joBaJla cebsl B JIeYEHUU
60J1eBbIX CUH/POMOB, BOCIIA/IUTE/bHBIX 3a-
60J1eBaHUM TAa30BbIX OPraHOB U peabuInTa-
1MUY 6OJIbHBIX C HEUPOTeHHOM UucHyHKIMen
MoueBoro ny3bips [1, 3, 4]. Cpeit OCHOBHBIX
TepaneBTHYecKux 3dpdpektoB CMT BbIge-
JISIOT MUOCTUMYJIMPYIOIUN (YyCUJIeHHe Iie-
PUCTAJIBTUKM MOYETOYHUKOB WU JIOXaHKH),
IPOTUBOOTEYHBIN (yJydllleHHhe BEHO3HOIO
OTTOKa U JIUMPoJpeHaka) U TpopUuecKun
(cTuMynsiLMs penapaTHBHBIX MPOLLECCOB B
cansucTon). OJHaKO BOIIPOC O CIIOCOOHOCTU
aMIUIMITYJIbCTEPAMM  BbI3bIBATH NPAMOE
paspyllieHrMe KaMHeW WId UMX ¢parMeHTa-
LMI0 OCTaéTcd OTKPBITBIM. B pocTynHOU
JINTepaType UMEKTCA JIMIb eJUHUYHbIE
COOOLIEHHUSI 0 BO3MOXXHOCTH PEe30HAHCHOIO
MEXaHU4YeCKOro BO3/JeMCTBUS TOKOB OIpe-
JIeJIEHHOW 4YacTOThl HAa KPUCTAJJIMYECKYIO
CTPYKTYPY YPOJIUTOB, HO 3TH JJAHHbIE HOCAT
dparMeHTapHbIA XapaKTep U He NOATBEPXK-
JleHbl KOHTPOJIMPYEMBIMUA KJIMHUYECKUMH

mation of subcapsular hematomas [11].
Endoscopic interventions, despite their
high efficacy, are associated with the risk
of perforation, stricture formation, and in-
fectious and inflammatory complications.
They also require anesthesia and inpatient
treatment, significantly increasing the cost
of therapy and prolonging rehabilitation
[7, 8]. Furthermore, a significant propor-
tion of patients, for various reasons, refuse
invasive procedures, fearing complications
or preferring gentler techniques.

In this regard, physiotherapy, which
uses modulated electrical currents to in-
fluence urinary tract motility and directly
affect the calculus, is of particular interest.
Amplipulse therapy, based on the use of
sinusoidal modulated currents (SMC) with
a modulation frequency of 30-50 Hz, has
proven effective in the treatment of pain
syndromes, pelvic inflammatory diseases,
and the rehabilitation of patients with neu-
rogenic bladder dysfunction [1, 3, 4]. The
main therapeutic effects of SMT include
myostimulating (increased peristalsis of
the ureters and renal pelvis), anti-edema-
tous (improved venous outflow and lym-
phatic drainage), and trophic (stimulation
of reparative processes in the mucosa).
However, the question of the ability of am-
plipulse therapy to directly destroy stones
or fragment them remains open. The avail-
able literature contains only a few reports
on the possibility of resonant mechanical
action of currents of a certain frequency
on the crystalline structure of uroliths, but
these data are fragmentary and have not
been confirmed by controlled clinical tri-
als [5].

The problem is particularly pressing
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UCIBbITAaHUSAMM [5].

Oco0yto aKTyasIbHOCTb MpobJieMa MpUo6-
peTtaeT B lleHTpa/sbHO-a3UAaTCKOM PETUOHE,
KOTOPbIM TPaJULMOHHO OTHOCUTCH K 3H/e-
MHUYHBbIM 30HaM MO0 MO4YeKaMeHHOH 60Jie3-
HU B CUJIy TEOXUMHUYECKHX OCOOEHHOCTEM:
NOBBILIEHHOE COZIEp)KaHHe COJIeU KaJlbLys,
MarHus 4 ypaToB B UCTOYHUKAX NATHEBOTO
BOZIOCHA0XXEeHUS, »KapKUI KJIMMaT, 00yCJ10B-
JINBAIOIMM XPOHUYECKYIO JleTHApaTaluIo, U
HallMOHAJIbHbIE MHILEeBbl€ TPUBbIYKU C BbI-
COKUM MOTpe6JIeHUEM MYPUHOBBIX OCHOBa-
HUM CO3Jal0T JOMOJHUTE/bHbIE (QaKTOPbI
pucka [14, 15]. B TapKuKHUCcTaHe U COCEJHUX
rocygapcrBax pacnpoctpaHéHHoctb MKDB
cpeay B3pOCJIOrO HaceJeHUs JOCTUraeT
8-10%, a yacroTa peLuUBOB I10C/Ie XUPYP-
CMYECKOro JieueHUs OCTAETCA Ha ypoBHe 40-
50%, 4TO NOAYEPKUBAET HACTOSITENbHYIO
HeO0OX0ZMMOCTb B pa3paboTKe U BHEAPEHUU
JIOCTYNIHbIX HEMHBA3WBHbBIX METOJOB Jeye-
HUS, KOTOpble MOKHO MPUMEHSTb aMb6yJia-
TOPHO WJIX B YCJIOBUSIX JJHEBHOT'O CTallMOHA-
pa.

TakuMm o06pa3oM, CyllecTBYHOIIMN pas-
PbIB MeX/1y KJIWMHUYECKOU MOTPe6GHOCThIO B
30 PeKTUBHOM KOHCEPBAaTUBHOM JieYEHUU
MeJIKUX KaMHeU U HeJJOCTaTOYHOU U3y4eH-
HOCTBIK JIMTOTPUIITUYECKOTO MNOTEeHIMaNa
aMIUIMITYyJIbCTEPAlMA  ONpeJiesIn  JU3auH
HacToALlero uccaenoBanus. Ham npegcras-
JIIETCS BaXXHBIM HE TOJIbKO OLIEHUTb HeIlo-
Cpe/iICTBEHHbIE pe3yJIbTaTbl NPUMEHEHUS
CMT B KOMILJIEKCHOM Tepanyu, HO ¥ TpOaHa-
JIN3UPOBAThH €ro BJIHSAHUE Ha KJII0UeBbIe Ia-
TOreHeTUYEeCKUE 3BEHbS - YCKOPEHUE JIUTO-
KWHETHUKH, KYIUPOBaHUE BOCIAJIUTETBHOTO
OTBeTa U pPeAyKLHI0 60J1eBOro CUHAPOMA, a
TaKKe BBISIBUTb BO3MOXKHbI€ MPEJUKTOPHI
30 PeKTUBHOCTH METO/A.

Lleap uccaegoBanms. OueHUTb 3pdek-
TUBHOCTb U 6€30MacCHOCTb KypCOBOTO NpH-
MEHEHUSl CHHYCOUJAJIbHBIX MOZY/IMPOBaH-
HbIX TOKOB (CMT, ammiuny/iabctepanusi) y
NalLMeHTOB C MEeJIKUMU PEHTreHONO3UTHUB-
HbIMA KOHKPEMEHTAaMM MOYeK U MOYeTOY-

in the Central Asian region, which is tra-
ditionally considered an endemic area
for urolithiasis due to its geochemical
characteristics: elevated calcium, mag-
nesium, and urate salt levels in drinking
water sources, a hot climate that causes
chronic dehydration, and national dietary
habits with a high intake of purine bas-
es create additional risk factors [14, 15].
In Tajikistan and neighboring countries,
the prevalence of urolithiasis among the
adult population reaches 8-10%, and the
recurrence rate after surgical treatment
remains at 40-50%. This underscores the
urgent need to develop and implement ac-
cessible, non-invasive treatment methods
that can be administered on an outpatient
or day hospital basis.

Thus, the existing gap between the clin-
ical need for effective conservative treat-
ment of small stones and the insufficient
knowledge of the lithotriptic potential of
amplipulse therapy determined the design
of this study. We believe it is important not
only to evaluate the immediate results of
using SMT in complex therapy, but also
to analyze its impact on key pathogenetic
links - acceleration of lithokinetics, sup-
pression of the inflammatory response
and reduction of pain syndrome, as well
as to identify possible predictors of the
method’s effectiveness.

Objective of study. To evaluate the ef-
ficacy and safety of a course of sinusoi-
dal modulated currents (SMT, amplipulse
therapy) in patients with small radiopaque
kidney and ureteral stones.

Materials and Methods. Study Design
and Patient Characteristics. The study
was a prospective, randomized, controlled
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HUKOB.

Martepuasibl 1 MeTOAbI. /[M3aliH Hccie-
JIOBaHUSI M XapaKTEpPUCTHMKA MalUeHTOB.
Pabora BbiosiIHEHa B ¢opmaTe NpoCIeK-
TUBHOI'O PaHJOMHU3UPOBAHHOTO KOHTPO-
JINPYeMOI'0 MCMbITAHUS, NPOBEAEHHOIO Ha
KJIMHAYeCKOW 6a3e MeJULIMHCKOTO LieHTpa
MCIOJIHUTEIbHOTO amnmnapata [lpesupen-
Ta Pecny6siiku Ta/PKUKUCTaH B MEPUOJ, C
sHBaps 2023 roga no aekabpp 2025 roja.
[lepBuuHbIi 0T60p NMpouwid 142 nanueHTa
¢ BepuPUIIMPOBAHHBIM JMarHO30M MoOYeKa-
MEeHHOW 60JIe3HH, U3 KOTOPBIX MOCJEe MpPH-
MeHEeHUs] KpUTepUEB BKJIIOYEHUS U UCKJIIO-
yeHUs] B QUHa/IbHbIA aHa/JW3 Bouwik 125
yesioBeK. My»KckoW moJsi mpeob6sagan - 87
y4aCTHHUKOB (69,6%), *KeHILIIUHBI COCTaBUJIN
38 yesioBek (30,4%). Bo3pacTHoii AuanasoH
OXBaTbIBaJl UHTepBaJ OT 18 o 65 JeT, npu
3TOM CpeJjHUEe BO3pacTHbIe MOKa3aTeJu B
CpaBHUBAeMbIX Ipynnax He HWMeJU CTaTH-
CTHY€eCKH 3HaUMMbIX pa3inyuii (p>0,05).

B uccnesoBaHve BKJIIOYAIKWCh JIMLA C
PEHTTeHONO3UTUBHBIMU KOHKpeMeHTa-
MU, BU3ya/IM3MpPyEeMbIMU MPU CTaHJAAPTHOU
0630pHOM yporpaduu U YJIbTPA3BYKOBOM
CKaHUPOBAHUH, JINHEHHbIE pa3Mepbl KOTO-
pbIX Haxoauauch B npegenax 0,3-0,8 cMm mo
HauboJsbLIeEMY U3MepeHU10. O6s13aTebHbIM
yCJOBUEM SIBJSJIOCh OTCYTCTBUE NpPHU3HA-
KOB OCTPOW OOCTPYKTUBHOW aHypHUH U Tpy-
ObIX HapylleHWW YpOJWHAMHUKH, Tpebyro-
IIMX 3KCTPEHHOTIO ApeHrnpoBaHusl. U3 uncia
YYaCTHUKOB UCK/IHOY/IUCh NAlMEeHTHI C OJ-
TBEPKJEHHBIMM HOBOOOPA30BaHUSIMHU I10-
4Ye4yHOU MapeHXUMbl (B HaCcTOs1el BbIOOpKe
TaKOBbIX He 3adUKCHPOBAHO), A0OGpOKaye-
CTBEHHOW THIlepIJIa3uel MpeACcTaTeSTbHOU
»KeJie3bl, BbISIBJIEHHOW Ha JJOCKPUHUHT'OBOM
JTale, UCXOAHO BbICOKOW remaTtypuen (6o-
Jiee 50 3pUTPOLIUTOB B M0JIE 3peHHs ), a TaK-
Ke JIMLA, Y KOTOPbIX pa3Mep KOHKPEMEHTOB
npesbia 0,8 cM WM OTMeYaIUCh IPU3HA-
KU OCTpOro nuesjoHedppurTa B pase akTUBHO-
ro BoCIaJIEHUSI.

Pangomusanus U GopMUpOBaHUE TPYIIIL.

trial conducted at the clinical site of the
Medical Center of the Executive Office of
the President of the Republic of Tajikistan
from January 2023 to December 2025. A
total of 142 patients with a verified diag-
nosis of urolithiasis were initially recruit-
ed, of whom 125 were included in the final
analysis after applying the inclusion and
exclusion criteria. Males predominated:
87 participants (69.6%); females account-
ed for 38 (30.4%). The age range was 18 to
65 years, with no statistically significant
differences in the mean age indicators be-
tween the compared groups (p>0.05).

The study included individuals with ra-
diopaque stones visualized by standard
plain urography and ultrasound scan-
ning, with linear dimensions ranging from
0.3 to 0.8 cm in the greatest dimension.
A mandatory condition was the absence
of signs of acute obstructive anuria and
severe urodynamic disturbances requir-
ing emergency drainage. Patients with
confirmed renal parenchymal neoplasms
(none were recorded in the present sam-
ple), benign prostatic hyperplasia detect-
ed at the prescreening stage, baseline high
hematuria (more than 50 red blood cells
per high-power field), as well as individu-
als with stones larger than 0.8 cm or with
signs of acute pyelonephritis in the active
inflammatory phase were excluded from
the study.

Randomization and group formation.
All included participants were allocated
to two comparable cohorts by simple ran-
domization (using a table of random num-
bers). The control group (CG) included 60
patients (42 men and 18 women) with an
average age of 44.2+12.1 years. The active
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Bce BK/IIOYEHHbIE YYaCTHUKHA METOAOM
NPOCTOM paHAOMM3alUK (C UCTOJIb30BAHU-
eM TabJIMIbl CIyYalHBIX YUcesa) GbLIN pac-
npeziesieHbl B IBe COMOCTaBUMbIE KOTOPTHI.
KouTtposbHas rpynna (I'K) o6beannuaa 60
nayyeHToB (42 My>KYHHBI U 18 *KeHLMH) co
cpefHUM Bo3pacToM 44,2+12,1 ropa. B rpyn-
Iy aKkTUBHOro BMelartesbcTBa (M) Bouwin
65 nmauueHToB (45 My»x4uH U 20 KEHLIUH;
cpeaHuii Bo3pact 45,1+11,8 roaa). [1o nosto-
BO3PACTHbIM XapaKTepPHUCTUKAM, UCXOJHbIM
JIabOpaTOPHBIM IOKa3aTeJsAM W pa3Mepam
KaMHel TpyMibl CTATUCTUYECKHA HE pasJiu-
YaJIMCh, YTO MOATBEPKAEHO MEXKTPYIIOBbIM
cpaBHeHueM (p>0,05 a1 Bcex mapaMeTpOB).

[laeHTaM KOHTPOJIbHOM Tpynmbl Ha-
3Havya/Jacb CTaHAAPTHas KOHCepBaTUBHas
cxeMa, BKJIIOYawllas aibda-aZpeHo6Js0Ka-
TOP TaMCy/103UH B f03e 0,4 Mr OJHOKpaTHO
B CYTKH, CHAa3MOJIMTUK ApoTaBepuH mno 40
MT TPEXKPATHO B JIeHb U 00UJIbHOE MUTHE C
11eJIeBbIM 0O0'bEMOM KUJIKOCTH He MeHee 2,5
JINTPOB B CYyTKU. B rpyne ucciefoBaHus K
yKa3aHHOMY 6a30BOMY JieueHUI0 Jj06aBJIsLI-
csl KypC aMIIMIY/IbCTePauy, IPOBOAMMON
Ha CcepTUPUIMPOBAHHOM ammnapaTte «AM-
ninysbc-5». UcnosibzoBasics Il pog pabo-
Thbl (mepeMeHHbIM pexxuM PP) ¢ yacTtotoit
MoAyupywIiux kosaebanuit 30-50 I, ry-
6uHou moaysnsauuu 100% u AJUTEIbHOCTbIO
IIOCBLJIOK CUTHaJIA 2—3 CeKyH/ bl JJIEKTPO/bI
pa3Melanvch napaBepTebpasbHO GuJaTe-
pasibHO Ha ypoBHe cermeHToB Th10-L2, a
TaK)Xe B MPOEKLHH aHAaTOMHUYECKOTO XoJa
MOYeTOYHHMKA Ha CTOPOHe nopaxkeHus. [Ipo-
JIO/DKUTEJIbHOCTh OJJHOWM TpOoLeAypbl COo-
craBjsiia 15-20 MUHYT, ceaHCbl NPOBOJU-
JIUCh eXXeJIHEBHO, 0OIIMI Kypc BKJo4aa 10
BO3/1eCTBUM.

MOHUTOPUHTI  KJIMHHUKO-1ab0pPaTOPHBIX
apaMeTpoOB BBINOJIHAJICA B TPEX BpeMeH-
HbIX TOYKaX: UCXOJIHO (AeHb 0), Ha 7-e U 14-e
CyTKH OT Hadasa Tepanuu. [yisg Bepuduka-
[IMH OTXOXK/|€HUs1 KAaMHEeU U OL|eHKH UX dpar-
MEHTAalMU NPUMEHSJIOCHh YIbTPa3ByKOBOE
CKaHUPOBAaHME MOYEK U MOYEBOTO My3bIps

intervention group (Al) included 65 pa-
tients (45 men and 20 women; mean age
45.1 * 11.8 years). The groups did not dif-
fer statistically in terms of gender and age
characteristics, initial laboratory parame-
ters and stone sizes, which was confirmed
by intergroup comparison (p>0.05 for all
parameters).

Patients in the control group were pre-
scribed a standard conservative regimen,
including the alpha-blocker tamsulosin at
a dose of 0.4 mg once a day, the antispas-
modic drotaverine 40 mg three times a
day, and drinking plenty of fluids with a
target fluid volume of at least 2.5 liters per
day. In the study group, a course of ampli-
pulse therapy was added to the specified
basic treatment, carried out on a certified
“Amplipulse-5” device. The third type of
operation was used (variable PP mode)
with a modulating oscillation frequency
of 30-50 Hz, a modulation depth of 100%
and a signal pulse duration of 2-3 seconds.
Electrodes were placed paravertebrally
bilaterally at the level of the Th10-L2 seg-
ments, as well as in the projection of the
anatomical course of the ureter on the af-
fected side. The duration of one procedure
was 15-20 minutes, sessions were carried
out daily, the total course included 10 ef-
fects.

Clinical and laboratory parameters
were monitored at three time points: base-
line (day 0), and on days 7 and 14 from
the start of therapy. Kidney and bladder
ultrasound scanning with a 3.5 MHz con-
vex transducer was used to verify stone
passage and assess fragmentation; if nec-
essary, plain urography was performed to
clarify the location of radiopaque stones.
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C WCIIOJIb30BAaHMEM KOHBEKCHOIO JaT4HhKa
3,5 MTI'y; mpu HEO6XOJUMOCTH BBITIOJIHSIACH
0630pHast yporpadus [iJisl yTOUHEHHUS JIOKa-
JIN3allMM PEHTreHOKOHTPACTHbIX KOHKpe-
MeHTOB. B kauecTBe s1abopaTOpHbBIX MapKe-
POB JIOKQJIbHOI'O BOCHAJIMTEJIBHOTO OTBETA
M TpaBMaTH3aLM{ CJIU3UCTOW aHAJIM3UPO-
BaJIUCh NOKa3aTeJU 0O6ILero aHaavM3a Mo4u
- KOJINYECTBO 3PUTPOLMTOB U JIENKOLMTOB B
10Jie 3peHMUs, a TAKXKe KOHLeHTpalus 6eJka.
Bbipa>keHHOCTb 60J1€BOr0 CHHZPOMA OLleHU-
Ba/IaCh M0 BU3yaJIbHOM aHAJIOTOBOM ILKase
(BAL) c rpagaumeit ot 0 (oTcyTcTBUE 60JH)
710 10 6a10B (MakCMMaJIbHO NIEpEHOCUMas]
60J1b). JlonoJIHUTENbHO PUKCHPOBAIACh NO-
TPeOHOCTb B TMapeHTepa/ibHOM BBEJEHUU
aHa/IbIeTUYECKUX MpenapaToB KaK KOCBEH-
HBI KPUTEPHUHN TIKECTH IOYEYHOU KOJIUKH.

HakonuieHue, cucteMaTu3alnus U aHaJIA3
JIAaHHBIX OCYLIECTBJSJINCh C TPUMEHEHHUEM
naKeTa NpUKJIaLHbIX nporpamMm IBM SPSS
Statistics Bepcusa 26.0. KauyecTBeHHbIe Iie-
peMeHHble Tpe/CTaBJeHbl a6COJIOTHBIMU
M OTHOCHUTEJIbHBIMHU 4yacToTaMu (n, %), Ko-
JINYeCTBEHHbIE MOKa3aTeJU - Kak CcpeJHee
apudmMeTHUeCKOe U CTaHJAPTHOE OTKJIO-
HeHue (M#SD). CpaBHeHHe HE3aBUCHUMbIX
BbIOOPOK BBINOJIHAJIOCH C UCNIOJIb30BAaHUEM
t-kpuTepuss CTbIOZEHTa NMPU HOPMaAJIbHOM
pacnpeznesieHuu uiau U-kputepusa ManHa-Y-
WTHH B CJly4ae OTKJIOHEHHS OT HOPMaJIbHO-
cTH. Jl/I1 conocTaBJ/ieHUsI 4YacTOT OUHAPHBIX
MCXOZIOB IPUMeHslIcsA KpuTepui x> [TupcoHa
c nonpaBkoit MeliTca. Passu4us cuMTa/IMCh
CTaTUCTUYECKA 3HAYMMbIMU INPHU JBYCTO-
poHHeM ypoBHe p<0,05.

Pe3ysibTaThl HccaeaoBaHusda. B xoze
IPOCNEKTUBHOIO HabJtofeHus 3a 125 ma-
LIMeHTaMH, paclpese/IéHHbBIMU B JIBe COIIO-
CTaBUMble KOTOPTHI, MOJIyYeHbl J[aHHBbIE,
CBUJIETEJIbCTBYIOIME O BBIPAXKEHHOM I10J10-
YKUTEJbHOM BJIMSTHUM aMIIUIYJ/IbCTEpPanuu
Ha OCHOBHbIE KJMHHUYECKHEe U JiabopaTop-
Hble IIapaMeTpbl, OTPAXKAWILUE Te4YeHUe
MouyeKaMeHHOHN 6oJie3HU. Bce 3aperucrpu-
pOBaHHbIE U3MEHEHHUS MPOAaHAIM3UPOBaAHbI

Urinalysis parameters—red blood cell and
white blood cell counts per field of view,
as well as protein concentration—were
analyzed as laboratory markers of the lo-
cal inflammatory response and mucosal
trauma. Pain severity was assessed using
a visual analog scale (VAS) ranging from 0
(no pain) to 10 (maximum tolerable pain).
The need for parenteral analgesics was
also recorded as an indirect measure of
renal colic severity.

Data collection, systematization, and
analysis were performed using the IBM
SPSS Statistics version 26.0 software pack-
age. Qualitative variables are presented as
absolute and relative frequencies (n, %),
while quantitative indicators are present-
ed as arithmetic mean and standard devi-
ation (MzSD). Comparison of independent
samples was performed using the Stu-
dent’s t-test for a normal distribution or
the Mann-Whitney U-test in case of devia-
tions from normality. To compare the fre-
quencies of binary outcomes, the Pearson
x> test with Yates’ correction was used.
Differences were considered statistically
significant at a two-sided p<0.05 level.

Study results. A prospective study of
125 patients divided into two comparable
cohorts yielded data demonstrating a sig-
nificant positive effect of amplipulse ther-
apy on key clinical and laboratory param-
eters reflecting the course of urolithiasis.
All recorded changes were analyzed dy-
namically, with an emphasis on intergroup
differences and intragroup trends.

By the seventh day of observation, the
first differences in stone passage rates
were evident. In the active treatment
(SMT) group, complete evacuation of
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B /IMHAMUKE C aKI|eHTOM Ha MeXI'PyNIoBble
pas3/iMn4usi ¥ BHYTPUTPYIIIOBbIE TPEH/BI.

Yke K cebMbIM CyTKaM HabJIIOeHUs
0003HAYUJIMCh TIepBble pa3/iMyvs B CKOPO-
CTH OTXOXKJEHUS KaMHel. B rpymme akTus-
Horo JiedeHusi (CMT) mnoJsiHas sBakyauus
KOHKpPEMEHTOB WJIM UX pacnaj, Ha pparMeH-
Tbl, CIIOCOOHbIE CAMOCTOSITE/IbHO MOKHUHYTh
MOYeBble MyTH, OTMeuYeHa Y 18 nauueHToB
(27,7%), Torza Kak B KOHTPOJIbHOU rpynme
aHaJIOTMYHBIN UCX0Z, 3aPUKCUPOBAH JIUIIb Y
7 yesioBek (11,7%) - pa3imuue HOCUJIO CTa-
TUCTUYECKUI XapakTep (x*=4,12; p<0,05).
K 4eTblpHaAaTOMy JHIO 3TH pPa3IU4UsA
3HAYUTEJIbHO YIVIYOUJIMCh: B CpyIIe Uccjie-
JIOBaHUSI KyMYJIITUBHasl Jj0Jis MaLUEHTOB,
Yy KOTOPbIX KAMHU MOJIHOCTbIO OTOLLIN UJIU
NO/IBEPIVIMCh J€3UHTErpaliud [0 4YacCTHIL
MeHee 0,2 cM, focturia 62% (40 u3 65), yto
IIOYTH BJIBOE NPEBBICHUJIO MOKa3aTe/b KOH-
TpoJibHOU rpynmnsl - 33% (20 u3 60). Cpas-
HEHHE UTOTOBBIX YAaCTOT MOATBEPAUJIO BbI-
COKyI0 JOCTOBepHOCTb 3ddekra (x*=8,94;
p<0,01).

Oco60ro BHUMaHUs 3aCIy>KUBaeT HabJIt0-
Jienue, yto y 21 nauuenTa (32,3%) rpynmnsl
aKTUBHOTO BMeLIaTeJIbCTBA KOHKpEMEH-
Thl UCXOAHBIM AraMeTpoM 0,5-0,8 cM 6bLIH
dparMeHTHpPOBaHbl HENOCPEJCTBEHHO MO/
BO3/IEICTBUEM CHUHYCOWJQJIbHBIX  MOAY-
JINPOBAaHHbIX TOKOB 0e3 NpUBJIEYEeHUs] Ka-
KUX-JIMOO0 JIOTIOJIHUTEJNbHBIX METO/0B JIU-
TOTPUIICUU. JlaHHBIN GeHOMEH MPOSABJISAIICS
B BU/IE TMOSIBJIEHUSI B MOUY€e MeJIKOTO MecKa U
MHOXXeCTBEHHBIX MHUKPOKa/IbLMHATOB IpU
KOHTPOJIbHOM yJIbTPa3BYKOBOM CKaHUPOBa-
HUHY, @ TaKKe BU3ya/IM3alUU YMeHbLIEHUs
pa3MepoB MCXOJHOTO KaMHSI WJIM €ero pas-
JlesieHus1 Ha 2-3 ¢parMeHTa. B KOHTpOJIB-
HOM rpymnmne cjay4yaeB CIHOHTAaHHOW ¢par-
MEeHTalMU He HaOJII0Aa/IOCh: Y NalMeHTOB,
He JIOCTUTIIHX OTXOXJEeHMs, KaMHHU JIMOO
COXpaHSJIM CBOU UCXOAHbIE TabapUThl, TUO0
IPOJBUTAIMCh AUCTA/IbHEE IO MOYETOYHU-
KY, BbI3bIBasi 3MIM30/1bl OCTPOM 0OCTPYKLIUH.

[Ipu aHaIM3e 3aBUCUMOCTH 3PHEKTHBHO-

stones or their disintegration into frag-
ments capable of spontaneously exiting
the urinary tract was observed in 18 pa-
tients (27.7%), while in the control group,
a similar outcome was observed in only 7
patients (11.7%)—a statistically signifi-
cant difference (x*=4.12; p<0.05). By day
14, these differences had increased signifi-
cantly: in the study group, the cumulative
proportion of patients whose stones had
completely passed or had disintegrated to
particles smaller than 0.2 cm reached 62%
(40 of 65), which was almost double the
control group’s rate of 33% (20 of 60). A
comparison of the resulting frequencies
confirmed the high reliability of the effect
(x*=8.94; p<0.01).

Of particular note is the observation
that 21 patients (32.3%) in the active in-
tervention group fragmented stones with
an initial diameter of 0.5-0.8 cm directly
under the influence of sinusoidal modulat-
ed currents, without the use of any addi-
tional lithotripsy methods. This phenome-
non manifested itself as the appearance of
fine sand and multiple microcalcifications
in the urine during follow-up ultrasound
scanning, as well as visualization of a de-
crease in the size of the original stone or
its fragmentation into 2-3 fragments. No
cases of spontaneous fragmentation were
observed in the control group: in patients
who did not achieve passage, the stones
either retained their original dimensions
or moved distally along the ureter, causing
episodes of acute obstruction. When ana-
lyzing the dependence of effectiveness on
the initial stone location, it was revealed
that the most pronounced results in the
SMT group were achieved when the cal-
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CTH OT NIePBOHAYa/IbHOM JIOKA/IM3aLluX KaM-
HS1 BBISIBJIEHO, UTO HauboJiee BbIpaKeHHbIe
pesysabraTel B rpynne CMT pocturanuch
IpY PaCIOJIOKEHUU KOHKPEMEHTAa B HWXK-
HEeU TpeTH MOYETOYHHKA - 3JeChb IOJIHaf
3/MMUHaLMA K 14-My AHIO 3adpUMKCUpOBaHa
y 74% nanuenToB (23 u3 31), npotus 41%
(14 u3 34) npu JIoKa/IM3aLUU B JIOXaHKe WU
yanieykax NMOYKU. B KOHTpoOJIbHOW rpynne
aHaJIOTUYHble 3HadYeHUsA coctaBuian 40%
(121330) 1 27% (8 u3 30) COOTBETCTBEHHO,
YTO YKa3bIBaeT Ha NMOTEHLMPOBAHUE JIUTO-
KUHeTH4Yeckoro gectBuss CMT uMeHHO Ha
YPOBHE IUCTAJIbHBIX OT/€JI0B MOYEBBIBO/S-
ero Tpakra. Bmecre ¢ TeMm, cienyeTt orme-
THUTb, YTO AaKe [IPU NOYeYHOM JIOKATM3aL U1
KaMHs1 [Jl06aBJieHHMe aMILIMIYJIbCTEPanuu
MOBBILIAJIO HIAHCHI HA OTXOX/JIEHHE IOYTH B
J1Ba pa3a (74% npotuB 40% B KOHTpOJIE IPH
MOYEeTOYHMKOBBIX KaMHAX, U 41% npoTus
27% - Ipy MOYEYHBbIX).

BpeMeHHble XapaKTepUCTUKU OTXOXKZe-
HUA TAaKXXe pa3/IM4yaJIUChb: B TpyIIe Hccie-
JIOBaHUA CpeJJHUU CPOK [0 NOJIHOM 3BAKY-
allMM KaMHs coctaBua 8,4+2,3 nHs, Toraa
KaK B KOHTPOJIbHOM rpymnne - 12,1+3,5 nusa
(p<0,01).IIpu 3ToM y 12 nauueHToB (18,5%)
u3 rpynmbsl CMT kaMHUM oTOLLIM yXKe B Ilep-
Bble 5 JHell JieyeHUs], TOTJja KaK B KOHTpOJIe
NoJ06HOe OBICTPOE paspelleHre OTMEUYEHO
Jiniib y 3 yesioBek (5%).

UcxoaHbIM ypOBEHb MUKPOreMaTypyUU U
JIEMKOLIUTYPUU ObLI CONOCTaBUM B 06eHX
rpynnax: y 89 nauuentoB (71,2% Bceil BbI-
60pKH) peructpupoBasioch oT 15 g0 30 spu-
TpouuTOoB U 0T 10 10 20 JIEUKOLMUTOB B MOJIE
3peHHs, 4YTO O0OYCJIOBJEHO MeXaHU4eCKHM
NOBpEX/JeHUeM ypOTeJUsl MUTPUPYIOLAM
KOHKpeMeHTOM. OZJHaKo y»Ke Ha ceJbMble
CyTKH Tepanuu 0603HaYMIach BbIpaXKeHHas1
IIO0JIOKHTEJIbHAA IMHAMMKA B TpyIIIe hccJie-
JIOBaHHUA: KOJIMYECTBO 3PUTPOLUTOB CHU3HU-
JIOCb B cpefHeM Ha 78% OT UCXOAHBIX 3HA-
yeHUM (c 22,4+6,1 10 4,9+2,3 KJIETOK B N0JIE
3peHHs), TOr/la Kak B KOHTPOJIbHOMW TpyTiIe
peaykiys cocraBuiia iunib 32% (c 21,8+5,9

culus was located in the lower third of the
ureter - here, complete elimination by the
14th day was recorded in 74% of patients
(23 of 31), compared to 41% (14 of 34)
when localized in the renal pelvis or ca-
lyces. In the control group, similar values
were 40% (12 of 30) and 27% (8 of 30),
respectively, indicating potentiation of the
lithokinetic effect of SMT specifically at the
level of the distal sections of the urinary
tract. At the same time, it should be not-
ed that even with renal stone localization,
the addition of amplipulse therapy almost
doubled the chances of passage (74% ver-
sus 40% in the control group for ureter-
al stones, and 41% versus 27% for renal
stones). The time course of stone passage
also varied: in the study group, the aver-
age time to complete stone passage was
8.4+2.3 days, while in the control group it
was 12.1+3.5 days (p<0.01). Moreover, 12
patients (18.5%) in the SMT group passed
their stones within the first 5 days of treat-
ment, while in the control group, such rap-
id passage was observed in only 3 patients
(5%).

The initial level of microhematuria
and leukocyturia was comparable in both
groups: 89 patients (71.2% of the entire
sample) had 15 to 30 red blood cells and
10 to 20 white blood cells per field of view,
which was due to mechanical damage to
the urothelium by a migrating calculus.
However, already on the seventh day of
therapy, a pronounced positive trend was
observed in the study group: the red blood
cell count decreased by an average of 78%
from baseline values (from 22.4 + 6.1 to
4.9 * 2.3 cells per field of view), while in
the control group the reduction was only
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o 14,8+4,7). Pasznuuue Mexay rpynnaMu
Ha 3TOM CpPOKe ObLJIO CTATUCTUYECKU 3HAYU-
MbIM (p<0,001).

K 3aBepiueHuo AByxHeleJIbHOTO NMEPHO-
Ja B rpynne CMT y 92% nauuentoB (60 13
65) KOJINYeCTBO 3PUTPOLIUTOB B OCA/IKE He
npesbillasio 1-3 B moJie 3peHUs, YTO pac-
LIEHUBAJIOCh KaK KJIMHUYECKU He3HauyHnMasi
MUKporeMaTypus. B KOHTpoJsibHOU rpytie
quiib y 55% (33 u3 60) yganoch A0CTUYD
N0/IOGHOI'0 YPOBHS; ¥ OCTa/IbHbIX 45% 06-
C/IeIOBaHHbIX TeMaTypusi COXpaHsJach B
npegenax 15-20 sputpouuTos, a y 12 ye-
JoBek (20%) naxke oTMevasicsl yMePEHHbIN
pPOCT 3TOro MoOKasaTeJsd [0 CPaBHEHHUIO C
UCXOJHBbIM, BEPOSITHO, BCJIEICTBHE MPOAOJI-
KaIoLeNcsl TpaBMaTU3aL UM CJIM3UCTOM NPU
Me/IJIEHHOM NPO/IBM>KEHHUU KaMHSI.

AHaslorn4yHasi KapTUHa HabJioJjanach B
OTHOUIEHUM Jenkouutypuu. Ha 14-i neHp
B IpyIiIe aKTUBHOI'O BMellaTebCcTBa y 85%
nauueHToB (55 u3 65) comepkaHue JielKo-
IJUTOB CHU3WJIOCh /10 2-5 B M0JIe 3peHUs], UTO
CBUJZIETEJIbCTBOBAJIO O KYNMUPOBAHUU JIO-
KaJIbHOT'O BOCIIAJINTEJIbHOTO OTBeTa. B KOH-
TpoJsibHOM rpynne Jiniib 60% MnayueHToB
(36 u3 60) mocTuUrav nMoAOOHBIX 3HAYEHUH,
Toraa Kak y 40% (24 nauueHTa) JieMKOLU-
TYypHs OCTaBaJiach Ha ypoBHe 10-15 KJIeTOK,
a y 8 yenoBek (13,3%) gaxe Haburogascs
HeOOJIbIIONW NOLBEM, UTO MOIJIO OTPAXKATh
pUCOeIMHEHNE BTOPUYHON MHPEKIHUU Ha
doHe 3acToss MOoYU. MexXrpynnoBoe pasJiu-
YyHe M0 YPOBHIO JIEMKOLUTOB Ha 14-e CyTKU
6bLJ10 BICOKOZ0CTOBEpHBbIM (p<0,01).

[lokazaTesiv NpOTEMHYPHUH, OTPpAKaroLre
CTeleHb TNOBPEXAEHUS TJIOMEPYISIPHOIO
amnmnapara ¥ TyOy/IipHOU AUCPYHKIUHU, TaK-
K€ TPOJEMOHCTPUPOBAIM NPEUMYILECTBO
rpynnbl CMT. UcxonHO cpesHHWM YpOBEHb
6esika B pa30BOM MOPLIMK MOYM COCTaBJISLI
0,089+0,018 r/n B rpynmne uccjiaefoBaHUs U
0,085+0,017 r/a B kouTposie (p>0,05). K 14-
My JIHIO B TpyIile aKTUBHOTO JieYeHUs Mpo-
TeuHypus penyuupoasacs o 0,021+0,005
r/J1, TOrJja KaKk B KOHTPOJIbHOU IpyIIle OCTa-

32% (from 21.8 £ 5.9 to 14.8 £ 4.7). The
difference between the groups at this time
was statistically significant (p < 0.001). By
the end of the two-week period, 92% of
patients in the SMT group (60 of 65) had a
sediment red blood cell count of no more
than 1-3 per high-power field, which was
considered clinically insignificant micro-
hematuria. In the control group, only 55%
(33 of 60) achieved this level; the remain-
ing 45% of subjects had hematuria of 15-
20 red blood cells, and 12 patients (20%)
even experienced a moderate increase in
this count compared to baseline, likely
due to ongoing mucosal trauma during the
slow passage of the stone.

A similar pattern was observed with
leukocyturia. By day 14, 85% of patients
in the active intervention group (55 of
65) had a leukocyte count of 2-5 cells per
high-power field, indicating resolution of
the local inflammatory response. In the
control group, only 60% of patients (36
of 60) achieved similar values, while 40%
(24 patients) had leukocyturia of 10-15
cells per high-power field, and 8 patients
(13.3%) even experienced a slight in-
crease, which could reflect the onset of a
secondary infection due to urinary stasis.
The between-group difference in leuko-
cyte count on day 14 was highly significant
(p<0.01).

Proteinuria levels, reflecting the ex-
tent of glomerular damage and tubular
dysfunction, also demonstrated an ad-
vantage in the SMT group. At baseline,
the average protein level in a single urine
sample was 0.089+0.018 g/L in the study
group and 0.085+0.017 g/L in the control
group (p>0.05). By day 14, proteinuria in
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Bajlacb Ha ypoBHe 0,066%0,012 r/n. Pas-
JIN4he CTaTUCTU4YecKd 3Hayumo (p<0,05),
npuyéM B rpynmne CMT Hopmanusauua mno-
kazateJist (MeHee 0,03 r/s1) gocturuytay 51
nanueHTa (78,5%), B KOHTpoJIe - JIUIlb y 22
yeJioBek (36,7%).

Ba)xHO MOA4epKHYTh, YTO JUHAMUKA JIa-
60paTopHbIX OKa3aTeied HOCUJIa Mporpec-
CUPYIOIIUHM XapaKTep: HaubOoJIbIINE TeMIIbl
yJIy4lIeHHUs B FPpyIIIle UCCIeL,0BaHUS HAbJIIO-
JJIMCb B NIPOMEXYTKe Mexay 7-M U 14-m
JIHAMHM, TOTZla KaKk B KOHTPOJIbHOM Tpynine
yJlydilleHHue 6blI0 60Jiee MeJlJIEHHbIM U He
JIOCTUTQJI0O AHAJIOTUYHBIX 3HadyeHUU. Tak,
CHIDKEHHE SPUTPOLUTOB C 7-ro 1o 14-i1 feHb
B rpynne CMT coctaBu/0 LONOJHUTENBHO
48% oT ypoBHA 7-rO AHH, a B KOHTpoOJIE -
Julib 18%, 4yTo yKasbiBaeT Ha YCKOPEHHOeE
paspellleHHMe BOCHIAJIMTEJbHBIX SBJIEHUHN
noJ, BJMsHHEM (U3NOTEPANIEBTUYECKOIO
dakTopa.

BoJieBOU CUHAPOM, OLleHEHHBIN 10 BU3Y-
aJIbHOM aHAJIOTOBOU IIKaJIe, UCXOLHO XapakK-
TEPU30BAJICA YMEPEHHOM W BBIPAKEHHOM
MHTEHCUBHOCTbIO 6€3 3HAYUMbIX pa3/IMyuin
MeX/ly TpylnaMu: B IpyIle UCC/IeL0BaHUsA
CpeAHUM 6asiy cocTaBui 6,7+1,2, B KOHTPO-
Jie - 6,5+1,4. OgHaKo y»xe 1ocsie nNepBbIX TPEX
CEeaHCOB aMIUIMIYJIbCTEPANIUM MaLAEeHThI
OTMeYa/iM 3aMeTHoe obJsieryeHue: Ha 3-d
JileHb cpeiHuM 6as1i B rpyie CMT cHusuics
710 4,2+1,0, Tora Kak B KOHTPOJIBHOW TpyTI-
ne — b Jo 5,8+1,2 (p<0,05). K 7-my gHio
pasHula cTala ellé 6osiee OTYETIMBOM: B
rpymie uccaenoBanud BAIll-nokasaresib Jo-
crur 2,9+0,8 6asia, a B KoHTpoJie - 4,9+1,1
(p<0,01). K 3aBepiuenuto kypca (10-i feHb)
B TIpylIle aKTUBHOIO JiIeYeHUS WHTEHCUB-
HOCTb 06OJIM YMEHbLIWJACh 0 MUHHMaJlb-
HbIX 3HaYeHUH - 1,8+0,6 6assia, B TO BpeMs
KaK B KOHTPOJIbHOM IpyIIe COXpaHAJach Ha
ypoBHe 4,2+1,1 6asia (p<0,01).

[lapassienbHO € AWHAMHUKON 060JIEBBIX
OLIyLIEHUH (UKCHpOBaach MOTPEOHOCTH
B 3KCTPEHHOM BBeJIeHUH aHaJIbIeTU4eCKUX
cpeAcTB. B rpymnne vccaefoBaHuA Jullb 14

the active treatment group had reduced
to 0.021+0.005 g/L, while in the control
group it remained at 0.066+0.012 g/L.
The difference is statistically significant
(p<0.05), with normalization of the indi-
cator (less than 0.03 g/L) achieved in 51
patients (78.5%) in the SMT group, com-
pared to only 22 patients (36.7%) in the
control group.

It is important to emphasize that the
dynamics of laboratory parameters were
progressive: the greatest rate of improve-
ment in the study group was observed
between days 7 and 14, while in the con-
trol group, improvement was slower and
did not reach similar values. Thus, the de-
crease in red blood cell count from days 7
to 14 in the SMT group was an addition-
al 48% of the level on day 7, while in the
control group it was only 18%, indicating
accelerated resolution of inflammatory
processes under the influence of physio-
therapy.

Pain, assessed using a visual analog
scale, was initially characterized by mod-
erate to severe intensity, with no signif-
icant differences between the groups: in
the study group, the average score was 6.7
* 1.2, compared to 6.5 * 1.4 in the control
group. However, after the first three am-
plipulse therapy sessions, patients report-
ed noticeable relief: on the 3rd day, the av-
erage score in the SMT group decreased to
4.2+1.0, while in the control group it was
only 5.8+1.2 (p<0.05). By the 7th day, the
difference became even more pronounced:
in the study group, the VAS score reached
2.9+0.8 points, while in the control group
it was 4.9+1.1 (p<0.01). By the end of the
course (day 10), pain intensity in the ac-
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nauveHtaMm (21,5%) mnorpe6oBasioch ma-
peHTepa/ibHOEe BBeJleHUEe HeCTepOU/IHbIX
IPOTHMBOBOCHAJIUTE/IbHBIX IPENapaToB WU
CNa3MOJIMTUKOB JJI1 KyNIMPOBAaHUA KOJIU-
KOOOpa3HbIX 60JIel, TOTAA KaK B KOHTPOJIb-
HOM TpyIllle TAaKUX NalLHUEHTOB O0Ka3aJloCh
35 (58,3%). B nepecuéTte Ha 0b6liiee YUCIO
UHDBEKIMA Ha OJHOTO OOJIbHOTO B TpyIle
CMT cpezsHee KOJIMYeCTBO IApeHTepasib-
HbIX BBeJeHUW cocTtaBuio 1,2+0,4 mpoTuUs
3,0+0,8 B KOHTpOJIE, YTO COOTBETCTBYET CHHU-
YKEHUIO MOTPEOHOCTH B aHa/Ibre3uu Ha 60%
(p<0,001). Bosiee Toro, B rpyIie uccjaesoBa-
HUSA He 3apUKCUPOBAHO HU OJHOIO C/y4as,
noTpe60BaBLIEro NPUMEHEHUs] OITMOUJHBIX
aHaJIbIeTUKOB, TOT/Ia KaK B KOHTPOJIE TaKUe
npenapaThbl UCII0JIb30BaIMCh Y 6 MALEeHTOB
(10%).

B npouecce Bcero nepuoza HabJt0geHUs
He OTMeYeHO HU OJJHOT'O CEPbE3HOIO Hexe-
JIaTeJIbHOTO SIBJIEHUS], KOTOPO€e MOXKHO ObLIO
Obl CBSI3aTh C NPOBEJIEHUEM aMILJIUIYJIbCTe-
panuu. Hu y ogHOro mauueHTa He HabJItO-
JlJIOCh KJIMHUYEeCKW 3HAaYUMOI0 YCHUJIEHUSA
reMaTypuH, Pa3BUTHUS OCTPOro NnuesoHed-
pWTa, HApaCTaHUA OTEKA MapeHXUMbl WU
JIPYyrUX OcJ0XHeHU. Bce 65 manueHTOB
IpyNIbl UCCIeN0BAHUSA 3aBEPLINJIU MTOJIHBIN
10-ceaHCOBBIM KypC; AOCPOYHBIX OTKAa30B
10 MPUYMHE JUCKOMPOpPTa WA HelepeHo-
CUMOCTH He 3adpuKcHpoBaHO. CyObEKTUBHO
nporneAypbl OLleHUBAIMCh NAlMEHTAMU KaK
KOMQOpPTHBIE, JIUILb y 4 yesnoBek (6,2%) oT-
MeyvaJIoCh JIETKOE OlLlyllleHHe OKaJIbIBaHUS
B MeCTe HaJIOXKEHHUA 3JIEKTPOZJOB, IMPOXO-
JIMBIIIEe CaMOCTOSITEJIbHO M He TpebOoBaB-
l1ee KOppeKLMU MeTOAUKH. TakuM 06pasoM,
IpYMeHeHVe CUHYCOWUJAJIBbHBIX MOZYJIUPO-
BaHHBIX TOKOB B U3y4YeHHOM peXXHUMe JJEMOH-
CTPUPYET BbICOKUI NPOPU/Ib 6E30MaCHOCTH
Y MOXKET ObITb PEKOMEH/J0BAHO K LIUPOKOMY
KJIMHAY€ECKOMY NPUMeEHEHUI0 6e3 onmaceHun
B OTHOLIEHUU HeXeJlaTeIbHbIX 3 (EKTOB.

O6cyxaeHue. [IpoBefiéHHOE HUcCCIeO0-
BaHHe MPOJEMOHCTPHUPOBAJIO, UTO BKJIIOYe-
HHE aMIUIMIYJbCTepPaNvu B CTaHAAPTHBIU

tive treatment group decreased to a min-
imum of 1.8+0.6 points, while in the con-
trol group it remained at 4.2+1.1 points
(p<0.01).

Along with the dynamics of pain, the
need for emergency analgesics was record-
ed. In the study group, only 14 patients
(21.5%) required parenteral administra-
tion of nonsteroidal anti-inflammatory
drugs or antispasmodics to relieve colic
pain, while in the control group such pa-
tients were 35 (58.3%). In terms of the
total number of injections per patient, the
average number of parenteral administra-
tions in the SMT group was 1.2 * 0.4 ver-
sus 3.0 £ 0.8 in the control, correspond-
ing to a 60% reduction in analgesia need
(p < 0.001). Moreover, no cases requiring
the use of opioid analgesics were record-
ed in the study group, while in the control
group, such drugs were used in 6 patients
(10%). During the entire observation pe-
riod, no serious adverse events associated
with amplipulse therapy were noted. No
patient experienced a clinically signifi-
cant increase in hematuria, acute pyelone-
phritis, increased parenchymal edema, or
other complications. All 65 patients in the
study group completed the full 10-session
course; no early discontinuations due to
discomfort or intolerance were recorded.
Subjectively, the procedures were rated as
comfortable by patients; only 4 patients
(6.2%) experienced a slight tingling sen-
sation at the electrode site, which resolved
spontaneously and did not require ad-
justments to the technique. Thus, the use
of sinusoidal modulated currents in the
studied mode demonstrates a high safety
profile and can be recommended for wide-
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KOHCEpPBAaTHUBHbIA NPOTOKOJ BeleHUS Maliu-
€HTOB C MeJIKUMHU PEHTIeHONO3UTHUBHBIMU
KOHKpeMeHTaMHU 06eclieyrnBaeT CTaTUCTH-
YeCKU U KJIMHUYECKH 3HAaUUMOe yJIydlleHne
MCXOZI0B 110 CPAaBHEHUIO C U30JIMPOBAaHHOU
MeJIUKaMeHTO3HOMW Tepanuel. Haubosiee
BECOMBIMU JIOCTWXKEHUSIMU CJIe[lyeT CYM-
TaTb JByKpaTHOE yBeJMYeHHue J10J11M 60Jib-
HBIX, Y KOTOPBIX YAa/10Ch JOOUTHCS MOJHOU
3JIMMUHALIMU KaMHEeH K 14-My [HIO, a TaKxKe
npsiMyro ¢pparMeHTalUI0 YPOJIUTOB Y TPETU
NalYeHTOB IPyIIbl aKTHBHOTO BMeLIATe b-
CTBa - GpeHOMEH, KOTOPbIHM, HACKOJIbKO HaM
M3BECTHO, paHee He MOoJiy4yas CTOJIb OTYET-
JINBOTO TOJATBEPXKJAEHUS B KOHTPOJIMpYe-
MBbIX KJINHUYECKUX PaboTax.

MexaHU3Mbl JIMTOTPUIITUYECKOTO U JIU-
TOKUHeTH4eckoro JeiictBuss CMT. O6Hapy-
*KEHHbI 3PPeKT Ae3uHTerpanud KaMHeu
10/, BJMSHUEM CHUHYCOMJAJIbHBIX MOZAY/IU-
poBaHHbIX TOKOB yacTtoTou 30-50 'y Tpeby-
eT TeOpeTUYecKoro ocMbicaeHus1. Hanbosee
BEPOSITHBIM OO'bSICHEHUEM IPEJICTABJISETCS
BO3HMKHOBEHHE PE30HAHCHBIX MeXaHuye-
CKHUX KOJIe6aHUU B KPUCTA/IJIMYECKOM CTPYK-
Type ypoJIuTa NpPU COBNAZEHUU YaCTOTHI
BHEILHEro CUTHaJjla C COGCTBEHHbIMU YacTO-
TaMU YNOpPyTUX KoJiebaHUN KOHKpEeMEHTA.
[lono6HbIN peHOMeH H3BecTeH B QU3HKe
TBEPZOr0 Tesia U UCIOJIb3yeTCs] B HEKOTO-
PbIX 3KCIIEPUMEHTA/IbHBIX YCTAHOBKAX JJI
YJITPA3BYKOBON J€3UHTETpPaLlK, OJHAKO
JiJIs1 3JIEKTPUYECKHX TOKOB MOZY/JIUPOBaH-
HOM 4acTOThl OH OIMHKCAaH B YPOJIOTUYECKOU
JIUTepaType KpaiiHe peako [5, 14]. Boamoxk-
HO, YTO [IPY ONpe/ieJIEHHBIX TapaMeTpax Mo-
AyJAAUUM (MCNOJIb30BAaHHBIM HaMU PEXUM
Il ¢ rny6uHoi 100% u yactotoit 30-50 I'n)
reHepUPYIOTC MUKPOBUOpALIMM, KOTOpbIe
HaKaIlJIMBAIOTCs B 00'bEéMe KaMHs, BbI3bIBasl
CHayasla 00pa3oBaHMe MHUKPOTpPELIMH IO
rpaHULaM KPUCTA/UTMYECKUX 3EPEH, a 3aTeM
U pasjesieHHde Ha 6ojiee MeJIKUe OCKOJIKU.
JTO NpeAnoioKeHHe COTJIaCyeTCsl C JaHHbI-
MM, NOJIyYEHHbIMU TPU JUTOJIUTUYECKOU
Tepanuy ypaTHbIX KAMHEH, I/le TaKKe BaXK-

spread clinical use without concerns re-
garding adverse effects.

Discussion. The study demonstrated
that incorporating amplipulse therapy
into the standard conservative manage-
ment protocol for patients with small ra-
diopaque stones provides statistically and
clinically significant improvements in out-
comes compared to drug therapy alone.
The most significant achievements include
a twofold increase in the proportion of pa-
tients achieving complete stone clearance
by day 14, as well as direct fragmentation
of uroliths in one-third of patients in the
active intervention group—a phenome-
non that, to our knowledge, has not pre-
viously been so clearly confirmed in con-
trolled clinical studies.

Mechanisms of the lithotriptic and
lithokinetic action of SMT. The observed
effect of stone disintegration under the in-
fluence of sinusoidal modulated currents
with a frequency of 30-50 Hz requires the-
oretical understanding. The most likely
explanation is the occurrence of resonant
mechanical vibrations in the crystalline
structure of the urolith when the frequen-
cy of the external signal coincides with the
natural frequencies of the elastic vibra-
tions of the stone. A similar phenomenon
is known in solid-state physics and is used
in some experimental setups for ultrasonic
disintegration; however, it has been rarely
described in the urological literature for
electric currents with modulated frequen-
cies [5, 14]. It is possible that, with certain
modulation parameters (the III mode we
used, with a depth of 100% and a frequen-
cy of 30-50 Hz), microvibrations are gen-
erated that accumulate within the stone,
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Ha YaCTOTHasl XapaKTepUCTUKa BO3JeH-
cTBus [5].

[loMrMoO mpsAMOro paspyliawllero Jeu-
CTBUS, aMILIUINYJ/IbCTEPAIHs, 0-BUAUMOMY;,
3HAYUTEJIbHO YCHUJIMBAeT MOTOPHUKY Moye-
BbIBOJAIIMX NyTed. Habutojaemoe Hamu
YCKOpPEHUE OTXOK/JAEeHUs KaMHeH, 0COOeHHO
U3 HKHEW TPeTU MOYETOYHHKA, BEPOSITHO,
CBSI3aHO C MUOCTUMY/IMPYIOLIKUM 3PdeKTOM
CMT, koTOpBI¥ NOBBILIAET TOHYC [VIAKOU My-
CKYJIaTypbl U KOOPAWHUPYET NEPUCTAILTH-
YecKHe COKpalleHUsl. ITU JaHHble NepeKJId-
KalOTCsl C pe3y/ibTaTaMU paboT, B KOTOPBIX
aMIIUNYJIbCTEPAIUsl YCIelHOo MpPUMeHS-
JIacb JJI1 BOCCTAHOBJIEHUSI 3BaKyaTOPHOM
$YHKLIMM IPY HEMPOTEeHHBIX PACCTPOMCTBAX
MOY€EBOTO My3bIps U [J18 YIy4LIEHUS YPOJU-
HaMMKH y NMALMEHTOB C XPOHUYECKUMHU BOC-
Na/IMTeJbHbIMU 3a00JIEBaHUSIMU OpPraHOB
MaJioro Tasa [2, 4]. B Hauiem vccieoBaHUU
MMEHHO y NaleHTOB C MOYETOYHUKOBBIMHU
KaMHAMU 3P PeKT ObII MaKCUMMaJIbHBIM, UTO
JIOTUYHO, TOCKOJIbKY INepUCTaJbTUYecKast
aKTUBHOCTb MOYETOYHHUKA UTpPaeT KJoye-
BYIO pOJIb B NIPOJABMKEHUU KOHKPEMEHTA K
YCThIO.

[IpoTMBOBOCHIA/IUTENBHBINA U TPOTHUBOOT-
€4HbId 3¢ deKThl. BripaxkeHHass peayKuus
reMaTypHH, JEUKOLUTYPUH U IPOTEUHYPUHU
B rpymnne CMT yka3bIBaeT Ha ObICTPOE KyIH-
pOBaHHMe BOCIAJIMTEBHOTO NpoLecca B CJIN-
3UCTOM MO4YEBbIX MyTed. MexaHU3M 3TOro
JIeCTBUS, CKOpee BCero, MHOropaKTOPHBIM.
Bo-nepBbIX, y/ydllieHue MUKPOLUPKYJISALUA
M BEHO3HOI'0 OTTOKA, 00YC/JIOBJIEHHOE BO3-
JIeCTBUEM TOKa, CIOCOOCTBYET 3BaKyalUU
Me/JIMaTOPOB BOCIAJIEeHUsI U yMEHbIIEHUIO
OT€Ka B 30HE KOHTAKTa KaMHSl CO CTEHKOU
MOYeTOYHHUKA. Bo-BTOpBIX, ycuieHHas Ie-
pUCTa/IbTUKAa COKpallaeT BpeMsl KOHTAaKTa
KaMHsI C 3IIUTeJIUEM, TEM CAMbIM OTPaHUYH-
Basl MexaHUYeCKy10 TpaBMy. PaHee cxofHble
IPOTUBOBOCHAIMTE/bHbIE U peNapaTUBHbIE
a¢pdexktrr CMT 6bLIM TPOJEMOHCTPUPO-
BaHbl MPU JIeYEHUHU OCTPON MHEBMOHMUHU Y
JleTelt [1], a Takke B KOMILJIEKCHON peabu-

causing first the formation of microcracks
along the boundaries of crystalline grains
and then fragmentation into smaller frag-
ments. This assumption is consistent with
data obtained during litholytic therapy
for urate stones, where the frequency re-
sponse is also important [5].

In addition to its direct destructive ef-
fect, amplipulse therapy appears to signifi-
cantly enhance urinary tract motility. The
accelerated stone passage we observed,
particularly from the lower third of the
ureter, is likely due to the myostimulat-
ing effect of SMT, which increases smooth
muscle tone and coordinates peristaltic
contractions. These data echo the results
of studies in which amplipulse therapy was
successfully used to restore evacuation
function in neurogenic bladder disorders
and to improve urodynamics in patients
with chronic pelvic inflammatory diseases
[2, 4]. In our study, the effect was greatest
in patients with ureteral stones, which is
logical, as peristaltic activity of the ureter
plays a key role in the movement of the
stone toward the orifice.

Anti-inflammatory and anti-edematous
effects. A significant reduction in hema-
turia, leukocyturia, and proteinuria in the
SMT group indicates a rapid resolution of
the inflammatory process in the urinary
tract mucosa. The mechanism of this action
is likely multifactorial. First, improved mi-
crocirculation and venous outflow caused
by the current promotes the evacuation of
inflammatory mediators and a reduction
in edema in the area of contact between
the stone and the ureteral wall. Second,
enhanced peristalsis shortens the time of
stone contact with the epithelium, there-
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JINTallMU MAallMeHTOB C YPOTeHUTabHbIMU
uHdekuusaMu [4]. Hamu faHHble paciiups-
I0T 3TH [Ipe/iCTaBJIeHUs], I0Ka3bIBas, UTO aH-
TUIKCCYIaTUBHOE U TPOPUYECKOE JIeNCTBHE
TOKOB 3Q(EKTUBHO pean3yeTcs U B YCJIO-
BUSIX yPOJIUTHA3A.

CpaBHeHHE C APYTMMH HEMHBA3MBHBIMU
nojxoJaMu. XOTs JUCTAHLMOHHAas yAap-
HO-BOJIHOBAs JINTOTPHUIICUA OCTAETCA 30J10-
TbIM CTaHJAPTOM JJis1 KaMHeH 10 2 cM, eé
IpUMeHeHHe OTPaHUYEHO MPU KaMHSX BbI-
COKOM IIJIOTHOCTH, a TaKXXe HepeJIKO COIpo-
BOXK/IAeTCs1 60JIEBbIMU OLIYLIEHUSIMU U He-
06X0UMOCTbI0 aHecTe3uu [11]. B ominyue
OT Heé, aMIUIUNYJbCTepanuss He TpeoyeT
CrellMaJIbHOM TOJATOTOBKH, 06e360J1e3HeH-
Ha, MOXKeT NPOBOJAUTHCSA aMOY/IaTOPHO U He
OKa3bIBaeT IMOBPEX/JAIOIEro JeWCTBUS Ha
apeHXUMY IOYKH, YTO 0COOEHHO BaXKHO /151
NalYeHTOB C eJUHCTBEHHON MOYKOU WM C
MCXOJHO CHU>KEHHOH ¢uibTpanueil. B atom
cMmbicie CMT 3aHMMaeT mpoMeKyTOYHOe I10-
JIO)KEHUE MEX/ly YUCTO MeJVKaMeHTO3HOU
9KCIYyJIbCUBHOM Tepanveil U MHBa3MBHBIMU
MeTOJaMy, MpejJsarasg [JONOJHUTEJbHbIN
TepaneBTUYECKUN pecypc MpU MUHUMaJb-
HBIX 3aTpaTax U puckax. CjielyeT OTMETHUTD,
YTO B Halllell BbIOOPKe He ObLJIO MallUEHTOB
C KpynHbIMM KaMHsIMHU (>0,8 cM), U Mbl He
MOXXEM 3KCTPaIoJIMpOBaTh HAIIU BbIBO/bI
Ha 60Jiee MacCUBHbIE KOHKPEMEHTBI; O/Ha-
KO [Jid MeJIKUX ypoauToB CMT BeIgaguT
BIIOJIHE KOHKYPEHTOCIOCOOHOM aJibTepHa-
THUBOW.

PervoHasbHble YW 3MUJEMUOJIOTUUECKHE
acnekThl. [IpoBeféHHas paboTa BBINOJIHE-
Ha B lleHTpasbHO-a3MaTCKOM peruoHe, Ko-
TOPBIA XapaKTepU3yeTcs BbICOKOM pacnpo-
CTPaHEHHOCTbIO MOYEKaMeHHOW 60J1e3HU
BCJIE[ICTBUE KECTKOCTU BOJbl, KJIMMaTHye-
CKHX 0COOEHHOCTEN Y MUUIEBBIX MPHUBBIYEK
[14, 15]. [ToaTOMY nOJTy4eHHbIe pe3y/IbTaThI
MMEIOT 0CO0YH0 MPAaKTUYECKY 3HAYMMOCTb
JIJIs1 CUCTeMbl 3/ipaBooxpaHeHus1 Ta/KUKU-
CTaHa Y COCeHUX CTpaH, TZe JOCTyl K COo-
BpPEMEHHBbIM JIMTOTPUIITOPAM OrPaHUYEH,

by limiting mechanical trauma. Similar
anti-inflammatory and reparative effects
of SMT have previously been demonstrat-
ed in the treatment of acute pneumonia
in children [1], as well as in the complex
rehabilitation of patients with urogenital
infections [4]. Our data expand on these
concepts, demonstrating that the antiexu-
dative and trophic effects of currents are
also effectively realized in the conditions
of urolithiasis.

Comparison with other non-invasive
Although
shock wave lithotripsy remains the gold

approaches. extracorporeal
standard for stones up to 2 cm, its use is
limited for high-density stones and is of-
ten associated with pain and the need for
anesthesia [11]. In contrast, amplipulse
therapy requires no special preparation,
is painless, can be performed on an out-
patient basis, and is non-damaging to the
renal parenchyma, which is especially im-
portant for patients with a solitary kidney
or with initially reduced filtration. In this
sense, SMT occupies an intermediate po-
sition between purely pharmacological ex-
pulsive therapy and invasive methods, of-
fering an additional therapeutic resource
with minimal costs and risks. It should be
noted that our sample did not include pa-
tients with large stones (>0.8 cm), and we
cannot extrapolate our findings to more
massive stones; however, for small uro-
liths, SMT appears to be a competitive al-
ternative. Regional and Epidemiological
Aspects. The study was conducted in the
Central Asian region, which is character-
ized by a high prevalence of urolithiasis
due to water hardness, climate, and dietary
habits [14, 15]. Therefore, the obtained
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a YMCJI0 NAlMEeHTOB C Pely/MBHBIMU KaM-
HSIMU OCTaéTCsl CTabMJIbHO BbICOKUM. BHe-
JIpeHUe aMIUIMINYJbCTEPANIUU B PYTUHHYIO
NPaKTHUKY MOIVIO Obl CHU3UTb Harpy3Ky Ha
CTalMOHApbl U COKPATUTb KOJWYECTBO OIe-
pPaTUBHBIX BMEIIATEJbCTB, YTO COIJIACyeTCs
C COBPEMEHHBIMH TEeH/EHIUSIMU K IepCcoHa-
JIN3UPOBAaHHOMY U MaJIONHBAa3UBHOMY Jieye-
HUIO.

ComocTaB/ieHUEe C JIUTEPAaTypPHbIMU JaH-
HbIMU. PaHee ony6/iMKOBaHHbIE pabOThI MO
npuMmeHenuo CMT B ypoJsioruu Kacaiuch B
OCHOBHOM (QYHKIIMOHAJIbHBIX PacCTPOMCTB
MOYEBOTr0 My3bIps U peabuJUTaALMU MOocJie
XUPyprudeckux BMewaTesabCTB [2, 3]. Ham
He Y1aJI0Ch HAWTH KOHTPOJIUPYEMbIX UCCJIe-
JIOBaHUH, HENOCPEeCTBEHHO MOCBSLEHHBIX
JINTOKUHETHKe U (PparMeHTalUu KaMHeM.
B 3TOM nJiaHe Haule HabJIOJeHNe SABJISETCS
O/JHUM W3 NEePBbIX, U OHO CTAaBUT IepeJ] Ha-
YYHBIM COOOIECTBOM BONPOCHI O TOYHBIX
YaCTOTHBIX pEeXUMax, ONTHMaJbHOK MpO-
JIO/DKUTEJIbHOCTH Kypca U 3aBUCUMOCTHU 3¢-
deKTa OT MMHEpPaJIbHOTO COCTaBa KaMHs. B
paborte XaHanueBa U bapcersina [5] o6cyx-
JlaeTcsl ycliellHasl JIMTOJIMTUYeCKasl Tepa-
ISl YpaTHbIX KaMHEH, HO TaM MCI0J1b30Ba-
JICch papMaKoJIOTUYeCKHe penaparsl, a He
¢usnyeckue paktopsl. Haue ucciesoBanue
JIOTIOJIHSIET 3TOT apceHas1 GU3NOTEPANEeBTHU-
YECKUM MOJXO0/I0M, KOTOPbI MOXET ObIThb
0COGEHHO N0JIe3€eH MIPY OKCaIaTHBIX U doc-
daTHBIX KAMHSIX, TJje MeJJMKaMeHTO3Hasl JIu-
TOJIM3 Ma103pPeKTHUBHA.

CnesyeT MpU3HATh, YTO AW3alH pabOThI
UMeeT psifi orpaHUYeHUd. Bo-nepBbIX, Mbl
He NPOBOJMJIM CIIEKTPAJIbHOTO UJIU peHTre-
HOCTPYKTYPHOI'0 aHaJIn3a yJjaJIéHHbIX dpar-
MEHTOB, [103TOMY He MOXXEM YTBEpPXK/JaTh,
YTO BCe KAMHM ObLJIM OJMHAKOBBHI 10 COCTa-
BY; BepOSAITHO, 3QpPeKTUBHOCTb pparMeHTa-
[IMM 3aBUCUT OT IJIOTHOCTU U XUMHUYECKOU
CTPYKTypbl. Bo-BTOpBIX, lepuoj, HabJofe-
HUS OrpaHyyeH 14 JHAMY, U JOJATOCPOYHbIEe
pe3y/ibTaThl (pelnuAuBbl, COCTOSIHUE QYHK-
IMHY [10Y€K) He OLleHUBA/IUCh. B-TpeTbux, Mbl

results are of particular practical signifi-
cance for the healthcare system of Tajik-
istan and neighboring countries, where
access to modern lithotripters is limited
and the number of patients with recur-
rent stones remains consistently high. The
introduction of amplipulse therapy into
routine practice could reduce the burden
on hospitals and decrease the number of
surgical interventions, which is consistent
with modern trends toward personalized
and minimally invasive treatment.

Comparison with Literature Data. Previ-
ously published studies on the use of SMT
in urology focused primarily on functional
bladder disorders and rehabilitation af-
ter surgery [2, 3]. We were unable to find
any controlled studies directly focusing on
lithokinetics and stone fragmentation. In
this regard, our observation is one of the
first, and it raises questions for the scien-
tificcommunity regarding precise frequen-
cy regimens, optimal course duration, and
the dependence of the effect on the miner-
al composition of the stone. Khanaliev and
Barseghyan [5] discussed successful litho-
lytic therapy for urate stones, but they
used pharmacological agents rather than
physical factors. Our study complements
this arsenal with a physiotherapeutic ap-
proach, which may be particularly useful
for oxalate and phosphate stones, where
medicinal litholysis is ineffective.

It should be acknowledged that the
study design has several limitations. First,
we did not conduct spectral or X-ray struc-
tural analysis of the removed fragments,
so we cannot assume that all stones were
identical in composition; fragmentation
efficiency likely depends on density and
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He BKJIIOYaJIU MAlMEHTOB C KAMHSIMU 6oJiee
0,8 cM, 1 HallIK BbIBO/IbI CIIPABEAJIMBbI JIUIb
JlJIsl YKazaHHOro pasMmepa. HakoHeln, oTcyT-
CTBUE CJIENIOro JiM3aiiHa (MaleHThbl 3HAJIU O
noJiy4aeMoM Teparuu) MOIJIO MOBJUAThL Ha
CyO'beKTHBHbIE OLEHKU 60JIH, XOTS1 00beK-
TUBHbIE JJabopaTOpHble U UHCTPYMEHTAJIb-
Hble MOKa3aTeJld MeHee MOJiBepKeHbl 3TO-
My 3¢ dekTy. HecMoTpsi Ha nepedncieHHbIe
OrpaHUYeHUs], BbIsSIBJIeHHblE 3aKOHOMEPHO-
CTH OTJIMYAIOTCS BbICOKOW CTAaTUCTHUYECKOU
HaJIEXKHOCTbI0O M BHYTPEHHEN COIJIacOBaH-
HOCTbI0, YTO MO3BOJISIET CYUTATh UX 0OOCHO-
BaHHbIMHU.

[lepcrieKTUBHBIM MpPEACTABSETCS U3Y-
YyeHUe 3aBHUCHMOCTH JIMTOTPUIITUYECKOTO
s¢deKTa OT MUHEepPaIbHOI'0 COCTaBa KaMHeM
(ypaThl, okcasatsl, ocdaThbl) U OT PEKUMOB
MOAY/NSAUMK (YAaCTOTHBIM JyanasoH, IJy-
O6uHa, JJIUTeJbHOCTh Navyek). Kpome Toro,
11€/1eC000Pa3HO MPOBECTH CPAaBHUTEJbHOE
uccaenosanve CMT ¢ gpyrumu BuJamMu
HU3KOYACTOTHOM 3JIeKTpoTepanuu (Juaju-
HaMUYeCcKue TOKH, UHTepdepeHIIMOHHbIE
TOKU) AJis1 BbisiBJeHUS Haubosiee adpdek-
TUBHOro MeToza. He MeHee BaxkHOM 3aauel
siBJIsieTCs olieHKa BaussHUsA CMT Ha pyHKIU-
OHaJIbHOE COCTOSTHUE MO0YeK M0 JaHHBIM J1-
HaMUYeCcKou HeppocUUMHTUTpaduH, a TAKKe
onpejieJieHWe ONTUMaJbHOIO BpeMeHHU Ha-
YaJia Teparnuy ocJjie NOCTAaHOBKH IMarHo3a.

[IpakTuyeckasi 1LleHHOCTb MeTojJila 00y-
CJIOBJIEeHAa €ero HEeWHBA3UBHOCTbIO, aMOy-
JIATOPHBIM TOTEHLMAJIOM U OTCYTCTBUEM
CEPbE3HBIX HEXeJaTeJIbHbIX SIBJEHUH. JTO
MI03BOJISIET PEKOMEH/I0BAaTh aMIJIMITYJIbCTe-
panuio B KadyecTBe Tepanuu Bbibopa [Jist
NalMeHTOB, OTKA3bIBAIOLIUXCS OT XUPYPru-
YeCKOro Jie4eHUsl, UMeKIUX MPOTHUBOIO-
Ka3aHUSl K AUCTAHIMOHHOW JIMTOTPHUIICUU
(HanmpuMep, NpU HapylleHUsX CBepPThIBAIO-
11lel CUCTEMBbI, BLICOKOU CTeNeH! 0KUPEeHUs,
6epeMeHHOCTH) WM NPOKMBAIOLIUX B PEru-
OHaXx C OTPaHUYEeHHbIM JIOCTYIIOM K BbICOKO-
TEXHOJIOTUYHOHN yPOJIOTUYECKOM TOMOIIH.

BMecTe ¢ TeM, MBI OTZIaéM cebe OTYET, YTO

chemical structure. Second, the observa-
tion period was limited to 14 days, and
long-term outcomes (recurrence, renal
function) were not assessed. Third, we
did not include patients with stones larg-
er than 0.8 cm, and our conclusions are
valid only for this size. Finally, the lack
of blinding (patients were aware of the
treatment they were receiving) may have
influenced subjective pain assessments,
although objective laboratory and instru-
mental parameters are less susceptible
to this effect. Despite these limitations,
the identified patterns are characterized
by high statistical reliability and internal
consistency, allowing us to consider them
valid. Studying the relationship between
the lithotriptic effect and the mineral
composition of stones (urates, oxalates,
phosphates) and modulation modes (fre-
quency range, depth, burst duration) ap-
pears promising. Furthermore, it would be
advisable to conduct a comparative study
of SMT with other types of low-frequency
electrotherapy (diadynamic currents, in-
terference currents) to identify the most
effective method. Equally important is the
assessment of the effect of SMT on renal
function using dynamic nephroscintigra-
phy data, as well as determining the opti-
mal time to initiate therapy after diagno-
sis.

The practical value of this method is
due to its non-invasive nature, outpatient
potential, and the absence of serious ad-
verse effects. This allows amplipulse ther-
apy to be recommended as the treatment
of choice for patients who refuse surgical
treatment, have contraindications to ex-
tracorporeal shock lithotripsy (e.g., coagu-
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HoJIyueHHble JlaHHble TPeOyHT JajbHel-
11ero MOATBEPXKJEeHUSI B MHOTOLIEHTPOBBIX
UCCJIe/IOBAaHUAX C 6oJiee AJIMTENbHbIM Ha-
6sroseHueM. Heo6XoayMMO yTOYHUTBL POJib
MHHEPaJIbHOI'0 COCTaBa KAMHS U ONITUMaJlb-
Hble 3JIeKTPOU3UOJIOTUYECKHE TapaMe-
TPbl, 4YTOObl MaKCUMaJIbHO NEepPCOHAIU3U-
poBaTh Tepamnumw. TeM He MeHee, yKe ceryac
MOXXHO KOHCTaTHUpPOBaTb, UTO apCeHas He-
WHBA3MBHBIX CPEJICTB JIeYEHNUS] MOUYeKaMeH-
HOM 60JIe3HU TOTMOJIHUIICA el OJHUM Jel-
CTBEHHbIM HHCTPYMEHTOM, KOTOpBIA MpH
IPaBUJIbHOM NPUMEHEHUHN CIOCOOEH YJIyd-
IIUTb pe3y/IbTaThl JIeUeHUSI U YMEHBIIUTh
YHCJI0 ONlepaTUBHBIX BMEIIATe/IbCTB.

3axkmoyeHue. TakuM 06pa3oM, MoJBO/Is
UTOT HACTOSILIEMY HCCJIEJOBAaHHIO, MOXKHO
C YBEPEHHOCTbIO yTBEPXKAATb, YTO aMILIU-
Ny/JbCTepanus npecrasiseT cob6oi apdek-
TUBHOE, 6€30M1aCHOE U XOPOII0 IEPEHOCUMOE
JIOTIOJIHEHHE K CTaHJAPTHOW KOHCEepBaTUB-
HOM Tepanuy y MalyMeHTOB C MOYeKaMeH-
HOM 060JIe3HbI0 U MEJIKHMHU KOHKpEMEeHTa-
mu (0,3-0,8 cm). JlocTUrHY ThlEe pe3y/bTaThl
O/JHO3HAYHO CBU/IETEJILCTBYIOT O KJIUHHYe-
CKOM 3HAaYMMOCTH METO/a: YacTOTa MOJHOU
3JIMMUHALYU KaMHel yBesinuuBaeTcs ¢ 33%
[0 62%, a y KaXJ0ro TpeTbero nanydeHTa
OTMeYaeTcsl npsiMasi pparMeHTalus KaMHs
6e3 [IONOJIHUTENbHbIX JIMTOTPUIITUUYECKUX
BMellaTeJbCTB. [loMMMO JIMTOKMHeETHYe-
ckoro aeictBus, CMT-Tepanus obecneyu-
BaeT ObICTpOe KyNHpOBaHUE reMaTypyuu U
JIEUKOLMTYPHUH, CyLIeCTBEHHO peayLupyeT
60J1eBOM CUH/POM U CHUKAET NMOTPEeOGHOCTh
B NapeHTepaJIbHbIX aHaJbreTuKax Ha 60%,
YTO 3HAYUTEJIbHO YIy4llaeT KaueCTBO »KU3-
HU MallMEeHTOB B OCTPOM MEPHUO/IE.

lation disorders, severe obesity, pregnan-
cy), or live in regions with limited access
to high-tech urological care.

At the same time, we recognize that the
data obtained require further confirma-
tion in multicenter studies with longer
follow-up. The role of stone mineral com-
position and optimal electrophysiological
parameters must be clarified to maximize
personalized therapy. Nevertheless, it is
already clear that the arsenal of non-inva-
sive treatments for urolithiasis has been
expanded with another effective tool,
which, when used correctly, can improve
treatment outcomes and reduce the num-
ber of surgical interventions.

Conclusion. Thus, in summary, this
study demonstrates that amplipulse ther-
apy is an effective, safe, and well-tolerated
adjunct to standard conservative thera-
py in patients with urolithiasis and small
stones (0.3-0.8 cm). The results clearly
demonstrate the clinical significance of
this method: the complete stone clearance
rate increases from 33% to 62%, and one
in three patients experiences direct stone
fragmentation without additional lith-
otriptic interventions. In addition to its
lithokinetic effect, SMT therapy provides
rapid relief of hematuria and leukocyturia,
significantly reduces pain, and decreases
the need for parenteral analgesics by 60%,
significantly improving patients’ quality of
life during the acute phase.
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Henp uccienoBaHus. [loBbilieHMe 3QPEKTUBHOCTH XUPYPrU4YECKOro JiedeHUs U
npeaynpex/jeHrue pa3BUTUA aHAJbHOM WMHKOHTHUHEHIMU y MALMEHTOK CO CJO0KHBIMU
dbopMaMu peKTOBarvHaJbHbIX CBUIILEMN.

Martepuanbl U MeToAbl. [IpoBeféH aHasu3 pe3yJbTAaTOB JiedeHUS 25 NalUeHTOK
B Bo3pacte oT 17 no 68 setT. [lauMeHTKU pasfesieHbl Ha JBe TPYIIbl: KOHTPOJIbHYIO
(n=12), omepupoBaHHYK MO TpPaAWLMOHHBIM METOAMKAaM, U OCHOBHyK0 (n=13), rze
NPUMEHSAJICA aBTOPCKUUA MOAMQPUIUPOBAHHBIM CIIOCOO B COYETAaHUU C aHTUOKCHUAAHTHOU
Y aHTUTMIIOKCAHTHOU Tepanuei. [IpoBoauIMCh OLleHKa NepEKUCHOT0 OKUCIeHUS JINITU/0B
(ITOJI), 2AYC v chpuHKTEPOMETPHUS.

Pe3yabTaThl. B 0CHOBHOM Irpynne ypoBeHb MaJIOHOBbIM Auanbaeruf, (M/IA) cHusuics
c 4,8+0,03 no 2,7+0,04 MkMoOJIb/J1, @ aKTUBHOCTb cynepokcugaucmyTasnsl (CO/[) Bo3pocaa
€ 6,5%£0,1 g0 16,4+0,03 ycnoBHbIX eauHUI (y.€.). B KOHTpPOJIbHOU rpyIline HarHOEHHE PaHbl
oTMevyeHOo y 16,7%, peniuavB CBHUIA U aHAJIbHasg HEJOCTAaTOYHOCTb — mo 25% ciy4daes.
B oCcHOBHOM rpynne peyuJyMB BbisBJeH Jvllb y 7,7% NanMeHTOK, C/ly4aeB aHaJbHOU
HeJJ0CTaTOYHOCTHU He 3aPpUKCUPOBAHO.

3akoyeHue. TakuM 00pa3oM, WUHTerpauus MOAUQPHUIIMPOBAHHOIO XUPYPrHAYECKOTO
JloOCTynla M MeTaboJIMYeCKOM TMOAJEPXKHU IMO03BOJIIET CYLeCTBEHHO CHU3UTb PUCK
penyArMBOB U COXPAaHUThb QYHKIMIO 3aIMpaTEeJbHOTO annapara.

KinouyeBble cJjoBa: peKTOBaFHHaﬂbeIﬁ CBH1I, dHaJIbHad HeAO0CTaTO4YHOCTBD,
C(l)I/IHKTepOMETpI/IH, AHTHOKCHUAAHTHAaA Tepallud, IPOKTOJIOTHUA.

Ans putupoBaHus: MopoxumoB 10.X., XakumoB M.X. KaxapoBa PA. [lpodunaktrka
aHaJIbHOW HEJO0CTAaTOYHOCTH MPU XUPYPrAYECKOM JIEYEHUHU CI0KHbBIX peKTOBAaruHaJIbHbIX
cBulle. [lnracmuyeckas xupypausi u eoccmaHogumeavHas meduyuHa. 2026. T.2, Ne2. C. 69-
84. https://doi.org/10.65197/3106-4035-2026-2-2-69-84
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Objective of study. Improving the effectiveness of surgical treatment and preventing the
development of anal incontinence in patients with complex forms of rectovaginal fistulas.

Materials and Methods. We analyzed the treatment outcomes of 25 female patients aged
17 to 68 years. The patients were divided into two groups: a control group (n=12), operated
on using traditional methods, and a study group (n=13), which used the author’s modified
method in combination with antioxidant and antihypoxic therapy. Lipid peroxidation (LPO),
EAUS, and sphincterometry were assessed.

Results. In the study group, malondialdehyde (MDA) levels decreased from 4.8+0.03
to 2.7£0.04 pumol/L, and superoxide dismutase (SOD) activity increased from 6.5+0.1 to
16.4+0.03 conventional units (CU). In the control group, wound suppuration was observed
in 16.7% of cases, fistula recurrence and anal insufficiency were observed in 25% of cases
each. In the study group, recurrence was detected in only 7.7% of patients; no cases of anal

insufficiency were recorded.

Keywords: rectovaginal fistula, anal insufficiency, sphincterometry, antioxidant therapy,

proctology.

For citation: Ibrokhimov Yu.Kh., Khakimov M.Kh., Kaharova R.A. Prevention of anal in-
sufficiency during surgical treatment of complex rectovaginal fistulas. Plastic Surgery and
Reconstructive Medicine. 2026. Vol. 2, No. 2. P. 69-84. https://doi.org/10.65197/3106-
4035-2026-2-2-69-84
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MYPAKKABU PEKTOBATUHAJIA
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Kagpedpauyappoxuuymymuu Ne1 6a Homu npogheccop A.H. Kaxxopos, Myaccucau dasaamuu
mawsaumuu “/loHuwzoxu dasaamuu mub6uu ToyukucmoH 6a Homu A6yaau ubHu CuHo”;

‘Mapka3su waxpuu npoKmMo102usi;

3SKagpedpau yappoxuu onepamugt 8a aHamomussu monozpaguu 6a Homu npogeccop M.K.
Kapumos, Myaccucau dasaamuu masaumuu “/loHuwizoxu dasaamuu mubbuu ToyukKucmoH
6a Homu A6yant ubHu CuHo”;
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6awsdudunsomu dap coxau mandypycmuu Jymxypuu Toyukucmon’, /[ywarnée, Toyukucmou

Xazadu TaaKMkKOT. basiaHj 6apZolITaHUM CaMapaHOKWMM TabobaTH 4Yappoxu Ba
Nelrupyuy nauouiu 6euXTUEPUU Nelo6 Jap 6€eMOPOHU TMPUDTOPU LIAKJIXOU MypaKKabu
ducTysaxou peKToBaruHasu.

MaBoaxo Ba ycysxo. Mo HaTuyaxou TabobaTtu 25 6emopu 3aHpo a3 17 To 68 cosa
Tax/InuJa KapgeM. beMopoH 6a Ay rypyx, TakcuM Kapja UiyJaH/: rypyxu HazopaTi (n=12),
KU 60 HMcTUdO/la a3 YyCy/JXOU aH'baHABH YappoxXy Kapja IIyAaHJ Ba TypyXu TaAKUKOTH
(n=13), k4 ycysu Tarlupédpraum Mya/sinPppo Aap SAKY0ATd 60 Tepanusu aHTUOKCUAAHTHU
Ba aHTUTrUNokcu wuctudona 6ypaana. Ilepokcugatcusau saunuaxo (LPO), EAUS Ba
chUHKTEpOMETpPHUSA ap3E06U Kap/a Wy aH/,.

HaTuyaxo. /lap rypyxu TaaKukoTH, caTxyu ManoHuguangerus (MDA) a3 4.8+0.03 To
2.7+0.04 mxMoJ1/1 Koxuill €PT Ba paboaUATH cynepokcuagucmyTasa (SOD) a3 6.5+0.1 To
16.4+0.03 Boxuau anbaHaBu (CU) ap3ouw éPT. [lap rypyxu HazopaTty, aap 16.7% xo1aTxo
YUPKUHIIABUU 3axM, Aap 25% Xo0/aTx0 TaKpopilaBUU PUCTy/]a Ba HOPACOMU MaKbaj,
Myumoxyja mya. Jap rypyxyd TaaKUKOTH, TaKpopliaBid TaHxo Aap 7.7% 6eMOpOH OIIKOpP

KapJa Wy/; aroH X0JIaTH HOPAacoOWM MaKba/J, 6a Kaua rupudTa HallyAaacT.

Kanumaxou Kamau: pucTy1au peKToBaruHasii, HOpacouu MaKba/l, ChUHKTEPOMETPHU S,

Tepannudaunu aHTI/IOKCI/I,[[aHTI;I, IIPOKTOJIOTHA.

Bbapou wuktunooc: HopoxumoB 10.X., XakumoB M.X., KaxxopoBa PA. Ilemrupuu
HOpPACOWM MaKbaJ, XaHI'OMU Tab606aTH 4appoxuu GUCTY/IaX0U MypaKKabU peKTOBaruHasu.
Yappoxuu njacTUKi Ba TH66u 6apkapopcosi. 2026. Yuaau 2, Ne 2. Cax. 69-84. https://doi.
org/10.65197/3106-4035-2026-2-2-69-84
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AKTya/sIbHOCTb. XWpypruyeckasd pea-
OMJIUTALMS KEHIIUH, CTPaJallUX pek-
ToBaruHaJibHbiMKU cBullamu (PBC), Ha
CEerOJIHSAIIHUM JleHb OCTaeTcsl OJHOM U3
HanboJiee KOMILJIEKCHBIX U HE /10 KOHI|a pe-
IEHHBIX MEXJUCLUIIMHAPHBIX MPO6JeM,
HaxoAIMXCI Ha CTbIKE KOJIOMPOKTOJIO-
TMHY, OIEPAaTUBHON F'MHEKOJIOTUU U YPOJIO-
ruv [2, 11]. CioxHble GOpPMBI NMATOJIOTH-
YeCKHUX COYCTHUU MeXAy NMPSAMOM KUIIKOW U
BJIaTa/IMLIEM XapaKTEPU3YIOTCS He TOJIb-
KO aHaTOMHUYeCKUM [e(peKTOM peKTOBa-
TMHaJIbHOW TEPeropojikh, HO U IIyOOKOU
bYHKIMOHAIBHOU le30praHu3alen Bcen
CUCTeMbI Ta30Boro AHa. HecMoTps Ha BHe-
JipeHe COBpPEeMEHHBbIX OUOCUHTETHUYECKUX
MaTepuaJoB M TPELU3UOHHON TEXHUKH,
4acTOTa HeYJAa4HbIX UCXOL0B MPU NEepPBUY-
HBIX OllepalUsIX OCTAeTCs CTaOUIbHO BbICO-
KoM, Bapbupyd oT 15% 10 42% no JaHHBIM
pa3/INYHbIX MEX/YHAPOAHbIX LIeHTPOB [13,
15].

Heo6x0AMMOCTb ONTUMHU3ALMU J€YEHUS
PBC ob6ycJsioBjieHa He TOJIbKO CJIOXKHOCTBIO
TEXHUYECKOT'O0 MCIOJHEHUSI PEKOHCTPYK-
[IMY, HO U KaTaCTPOPHUYECKUMHU COLUAJIb-
HbIMU TOCJEACTBUSIMU [Jis1 NMallMeHTOK. B
Pecny6s1vke TapKMKUCTaH CTATUCTUYECKHE
JlaHHble YKa3bIBAlOT Ha TO, YTO OOJIbIIUH-
cTBO ciay4vaeB (o 76%) perucrpupyertcs
y KEeHUIMH PenpoAyKTUBHOTO U HauboJiee
aKTHMBHOTO TPYA0CIOCOGHOrO Bo3pacTa [7,
15]. Hanuyue mNOCTOSSHHOTO BblJEJNE€HUS
KUIIEYHOTO COJIEP>KMMOr0 M Ta30B yepes
M0JIOBblEe MYTH NMPUBOAUT K INIyOOKOW WH-
Ba/IMAM3allMU TICUXUKH, PAa3BUTHIO TsKe-
JbIXx $opM couuodpobuM, JenpecCHBHBIX
pacCTpPOUCTB M, KaK CJeJCTBUe, K pacra-
Ay ceMeWHbIX oTHoweHUU [8, 15]. Takum
00pa3oM, BOCCTAHOBJIEHHE I€JIOCTHOCTU
IIEPEropo/IKU SIBJISETCS He MPOCTO XUPYP-
ru4ecKoy 3ajladyel, a akTOM MeJUKO-COLU-
aJIbHOM peabuINTaL MU JIUYHOCTH.

OCHOBHBIM 3THOJIOTUYECKUM (aKTOPOM
B cTpyKType PBC TpaguuuoHHO BBICTYIIA-
eT aKyllepckas TpaBMa. HeceoeBpeMeHHOe
BbINIOJIHEHUE 3NHU3UOTOMHUHU, 3aTsHKHbIE
pPOAbI C AJUTENbHBIM CAAaBJIEHUEM MSATKUX

Relevance. Surgical rehabilitation of
women with rectovaginal fistulas (RVF)
remains one of the most complex and un-
resolved interdisciplinary problems, lo-
cated at the intersection of proctology,
operative gynecology, and urology [2, 11].
Complex forms of pathological anastomo-
ses between the rectum and vagina are
characterized not only by an anatomical
defect of the rectovaginal septum but also
by profound functional disruption of the
entire pelvic floor system. Despite the in-
troduction of modern biosynthetic mate-
rials and precision technology, the failure
rate in primary surgeries remains consis-
tently high, ranging from 15% to 42% ac-
cording to data from various international
centers [13, 15].

The need to optimize RVF treatment is
driven not only by the technical complex-
ity of reconstruction but also by the cata-
strophic social consequences for patients.
In the Republic of Tajikistan, statistics
indicate that the majority of cases (up to
76%) are registered in women of repro-
ductive and active working age [7, 15].
The constant release of intestinal contents
and gases through the genital tract leads
to profound mental disability, the develop-
ment of severe forms of social phobia, de-
pressive disorders, and, consequently, the
breakdown of family relationships [8, 15].
Thus, restoring the integrity of the septum
is not simply a surgical task, but an act of
medical and social rehabilitation of the in-
dividual.

Obstetric trauma is traditionally the
main etiological factor in the structure of
rectovaginal septum. Untimely episiotomy,
prolonged labor with prolonged compres-
sion of the soft tissues of the perineum
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TKaHel NMPOMEXHOCTHU TOJIOBKOU IJIOAQ, a
TaKXe pa3pbIiBbl NpoMexxHocTH III-IV cre-
NeH! BeJyT K UIIEMHUHU U TMOCIeAYIOIeEMY
HEKpO3y TKaHel peKTOBAarvHaJbHOU Ie-
peropoaku [10, 16]. Bropas mo 4yacrtore
rpymnna OpUYuH BKJIIOYAeT BOCHAJIATEJb-
Hble 3a60JieBaHUSI NTApapeKTaJbHOU KJIEeT-
YaTKH, B YaCTHOCTH, OCTPbIN MapanpoKTUT
C mepejHeN JoKaJiu3alerd THOMHOTO X043,
KOTOPBIN Y )KeHUIMH 4YacTO NPOPbIBAETCS B
INPOCBET BJIarajivlia U3-3a aHATOMUYECKOU
6J1130CTHU OopraHoB [2, 11].

KitoueBbIM QakTOpOM, onpeessiioniim
PUCK pelyAyBa U pa3BUTHUE MOCJeonepa-
IMOHHOW aHaJIbHOW HEeJJOCTAaTOYHOCTH, SIB-
JIIeTCS COCTOSIHHUE MUKPOLUPKYISALUU U
WHTEHCUBHOCTb MeTab0JMYeCKUX Mpolec-
COB B 30HEe XUPYPru4ecKoro BMellaTeJib-
ctBa. [Ipu XxpoHUYECKOM TeueHUH QUCTYIIbI
B OKpY>KalOLIMX TKaHAX GopMUpyeTCcs 30Ha
CTOMKOW TUIIOKCHUH, COMPOBOXJAKLIASACH
M30bITOYHOW AaKTHUBaAllMeld IepeKUCHOro
okucaeHus aunuzaos (I110J1) [7, 12].

HakonsieHnue arpeccUBHBIX MeTabOJU-
TOB, TaKUX KaK MaJIOHOBBIH JHaJibJeruj
(MZIA), BeA€T K MOBPEXKAEHUIO dH/I0TEHS
KalWJISpOB W JEeCTPYKLMU KJIETOYHbIX
MeMOpaH MUOLMUTOB aHAJIbHOTO COUHKTE-
pa. B ycioBUsIX HUCTOIEHUS CHUCTEMbI aH-
TUOKCU/JJAHTHOW 3alllUThbl (CHMXKEHHE aK-
TUBHOCTH cymnepokcuggucmyTtasol — CO/)
NpoLeCcChl pereHepalnuy 3aMellalTcs rpy-
6bIM Pubpo3oM [7, 12]. UMeHHO pybL0BOE
nepepoxJeHue COUHKTEPHOro amnmnapara,
a He TOJIbKO ero MexaHU4YeCcKoe MOBpex/ie-
HUeE B X0/le Ollepalluy, JIEXKUT B OCHOBE pas-
BUTHS aHaJbHOW HegocTtaToyHoCTH I-II
cTeneHH, KoTopast ukcupyercs y 25% na-
IIUEHTOK MPU TPAAULIMOHHBIX MeToAax Je-
yeHws [4, 9, 17].

Ha npoTsikeHUUM [JecaTUeTUH 6bLIo
NpeAJIOKEHO MHOXECTBO TEXHUK: OT MpPO-
CTOr0 yUIMBAHUS OTBEPCTUH [0 CJOXK-
HbIX POTALMOHHBIX JIOCKYTOB (MeTOAHKa
MapTuuyca, UcroJib30BaHUE JIy4EBOT0 UJIU
HEXXKHOTO MblllIeyHoro Jiockyrta) [10, 14].
OgHako MHOTHE KJlacCUUeCKue olepalyuu
rpemaT U30bITOYHOM TpaBMaTHU3al e 3a-

by the fetal head, as well as grade III-1V
perineal ruptures lead to ischemia and
subsequent necrosis of the tissues of the
rectovaginal septum [10, 16]. The second
most common group of causes includes in-
flammatory diseases of the pararectal tis-
sue, in particular, acute paraproctitis with
anterior localization of the purulent tract,
which in women often breaks through into
the lumen of the vagina due to the anatom-
ical proximity of the organs [2, 11].

The key factor determining the risk of
recurrence and the development of post-
operative anal insufficiency is the state
of microcirculation and the intensity of
metabolic processes in the surgical area.
In chronic fistulas, a zone of persistent hy-
poxia develops in the surrounding tissues,
accompanied by excessive activation of
lipid peroxidation (LPO) [7, 12].

The accumulation of aggressive metab-
olites, such as malondialdehyde (MDA),
leads to damage to the capillary endotheli-
um and destruction of the cell membranes
of anal sphincter myocytes. With deple-
tion of the antioxidant defense system
(decreased superoxide dismutase (SOD)
activity), regenerative processes are re-
placed by severe fibrosis [7, 12]. It is the
cicatricial degeneration of the sphincter
apparatus, and not just its mechanical
damage during surgery, that underlies
the development of anal insufficiency of
grades I-II, which is recorded in 25% of
patients with traditional treatment meth-
ods [4, 9, 17].

Over the decades, numerous techniques
have been proposed, ranging from simple
suturing of openings to complex rotation
flaps (Martzius technique, use of a radial
or delicate muscle flap) [10, 14]. Howev-
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NMpaTeJbHOIO anmnaparta. TpaHcaHa/IbHble
JIOCTYIbI YaCcTO TPEOYIOT HACUJIbCTBEHHOU
JWIaTallMd aHaJIbHOTO KaHajla, YTO CaMo
1o cebe MOXKeT CIIPOBOLIUPOBATb UHKOHTHU-
HeHIMIO [6, 11].

CoBpemeHHas JokTpuHa «Fast-track» xu-
pypruu TpebyeT MHUHUMU3ALUU arpeccuu
Ha CPUHKTEp U MaKCUMaJbHOIO COXpaHe-
HUSl MHHEPBAL UM Ta30BOro JHa. Mcnosb3o-
BaHMe 3HJI0AHAJbHOM y/IbTpacoHOrpadpuu
(3AYC) B mnpejonepalnMoHHOM Iepuofe
M03BOJISIET NPELM3MOHHO KapTUPOBATh Jie-
$eKT, oJHAKO OHO He pellaeT MNpobJieMy
OMOJIOTUYECKOM HEeCOCTOATEJIbHOCTH TKa-
Hel [3, 11].

B nocsieiHue rofpl BEKTOpP Hay4YHbIX UC-
cJleJOBAaHUM CMECTHUJICSI B CTOPOHY MeTabo-
JINYeCKOM MOAJEep>KKU paHeBOT0 MpoLecca.
Wcnosb3oBaHUEe aHTUOKCUAAHTHBIX M aH-
TUTUIIOKCAaHTHBIX CPeJCTB B Ipes- W IIO-
CJIeoNepPallMOHHOM TEepPHOZie HalpaBJIEHO
Ha KyIIMpPOBaHHUE «MeTaboJIMYeCKON Oypu»
B TKaHSIX MPOMeXHOCTH [5, 12]. CH>KeHMe
MHTEHCUBHOCTHU JIMIIONEPOKCUAALUU II0-
3BOJISeET MUHHUMHU3UPOBATb OTEK W HIe-
MHIO, YTO CO3JAET ONTHUMaJIbHbIE YCJIOBUSA
JIJ1s1 32KMBJIEHUS] LIBOB NEPBUYHbBIM HaT-
>keHueM [1, 16].

Pa3paboTaHHbIi HaMu MOAUPUIIMPO-
BaHHbIM XUPYPrudecKui crnocob B coyeTa-
HUU C $apMaKoJIOTUYeCKON KOoppeKuueu
[10J1 npr3BaH pelIuTh JBYeAUHYIO 3aJayy:
HaJIeXXHYI0 JIMKBU/JALMIO CBUILEBOTO COY-
CThSl M NpeBeHLUI0 QYHKLMOHAJIBbHOU He-
JIOCTaTOYHOCTH aHaJbHOTO chuHKTepa [1].
Hacroamaa pabora mnocBslieHa aHaJIU3y
NATUJIETHErO ONBbITA IPUMEHEHUs JaHHOU
COYETAaHHOU TaKTHUKHU U OL|eHKe eé BJIUSHUSA
Ha 4acTOTY PEeLUIUBOB U COCTOSIHUE 3allu-
paTesibHOM QYHKLHUHU NPSAMOM KHIIKHU B OT-
JlAJIEHHOM IIeproje.

Ileab ucciaegoBanus. [loBeiieHue ad-
$EKTUBHOCTU XUPYPTrUUECKOTO JIeueHUs U
npejynpex/JeHue pa3sBUTHUA aHaJIbHOU HUH-
KOHTHHEHILIMW Y NAallUEHTOK CO CJIOKHBIMU
dbopMaMu peKTOBaruHa/IbHbIX CBUILEH.

Marepuasibl 1 MeToAbl. KiinHnyecknui
paszies1 paboThbl 6a3upyeTcs Ha pe3y/ibTaTax

er, many classical surgeries suffer from
excessive trauma to the sphincter appa-
ratus. Transanal approaches often require
forced dilation of the anal canal, which in
itself can provoke incontinence [6, 11].

The modern doctrine of “fast-track” sur-
gery requires minimizing sphincter stress
and maximizing preservation of pelvic
floor innervation. The use of endoanal ul-
trasonography (EAUS) in the preoperative
period allows for precise mapping of the
defect; however, it does not address the is-
sue of biological tissue failure [3, 11].

In recent years, the focus of scientif-
ic research has shifted toward metabolic
support of the wound healing process. The
use of antioxidant and antihypoxic agents
in the pre- and postoperative periods is
aimed at mitigating the “metabolic storm”
in perineal tissues [5, 12]. Reducing the
intensity of lipid peroxidation helps min-
imize edema and ischemia, which creates
optimal conditions for suture healing by
primary intention [1, 16].

The modified surgical technique we
developed, combined with pharmacologi-
cal correction of lipid peroxidation, is de-
signed to solve a dual problem: reliable
closure of the fistula ostium and preven-
tion of anal sphincter dysfunction [1]. This
study analyzes five years of experience us-
ing this combined approach and evaluates
its impact on recurrence rates and long-
term rectal closure.

Objective of study. Improving the ef-
fectiveness of surgical treatment and pre-
venting the development of anal inconti-
nence in patients with complex forms of
rectovaginal fistulas.

Materials and Methods. The clinical
section of the study is based on the results
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KOMIIJIEKCHOTO 00C/IeIOBaHUSl U XUPYPIU-
4YeCcKOro JieueHUs 25 NanyeHTOK, CTPa/iaB-
IIUX CJIO)KHBIMU GOpPMaMU peKTOBaruHaslb-
Hbix cBulleid (PBC), koTopble HaxoAUIHUCh
Ha CTalMOHApHOM JieueHUU B [opojckoM
LeHTpe KOJIONPOKTOJIOTUHM ropoja JlymaH-
6e B nepuoj c 2019 no 2024 rr.

B uccienoBaHue BKIOYA/IUCh MAlAEHT-
KM CO CJIO)KHBIMU COYCTbSIMH, XapaKTepu-
3YIOUIMMHUCH BBICOKMM PaClOJIOKEHHEM
CBUILEBOT0 X0/a, HAJIMYUEM BbIPAX)KEHHOTO
pyO1I0BOr0 Ipolecca B peKTOBaruHaJbHOM
neperopojike WJU pelUJUBHbIM XapakTe-
pOM TeyeHHsI 3ab0JieBaHUs IOC/€e paHee
nepeHeCeHHbIX BMellaTeJbCTB. Bo3pact
006c/e[0BaHHBIX BapbupoBasa oT 17 o 68
JieT (cpegHuii Bo3pact 35,5+1,3 jieT). Baxk-
HO OTMETHUTb JIOMUHUPOBAHUE >KEHLIUH
bepTUIBHOIO U TPYAOCIOCOOHOTO BO3pac-
Ta (19 yesnoBek — 76%), 4TO MoAYepKUBa-
eT MeJUKO-COLUAJbHYI0 MPUOPUTETHOCTD
JlaHHOU NMPOOJIEMBL.

Bce nmauueHTKU ObLIM PaHAOMU3MpPOBa-
Hbl Ha /|B€ COMOCTaBHUMBble IPYIIbI:

KonTposbHass rpynna (n=12; 48%):
XUPYpPru4ecKoe JieyeHHe MNPOBOAUJIOCH C
MCNOJIb30BaHUEM TPAJUMLMOHHBIX 06le-
NPUHATBIX METOAUK (McceyeHue CBHUILA C
yliMBaHUueM JlePeKTOB CTEHKU KHIIKU U
BJIAaraJINIA B PAa3HbIX MJIOCKOCTSX).

OcHoBHas rpynna (n=13; 52%): onepa-
TUBHOE BMeELIATeJbCTBO BbINOJIHSAJIOCH MO
pa3paboTaHHOMYy HaMHM MOJUPUIIMPOBAH-
HOMYy CHoco6y, KOTOpbIi coyeTasl B cebe
NPEeLU3UOHHYI0 XMPYPTrUi€ecKy0 TEXHUKY U
naToreHeTU4eCKd 0OOCHOBAHHYIO ¢apma-
KOJIOTUYECKYIO OAJEPKKY.

[IpenonepanonHoe 06c/ief0BaHUE HO-
CUJIO MYJIbTUJUCLIUIIJIMHAPHBIN XapaKTep U
00513aTeJIbHO BKJ/II0UaJI0 OCMOTP TMHEKOJIO-
rOM JiJIsl OLEHKU COCTOSIHUS BJIara/IMLIHON
CTEHKHU Y UCKJIIOUEHUS COMYTCTBYIOLIEN Tre-
HUTAJIbHOW MNaTosiIoTuK. UHCTpyMeHTasb-
HbIM OJIOK JUAarHOCTUKY BKJIKOYaJIL:

CouHKTEpOMETPUIO: NMPOBOAUIACH [JIS
00beKTUBHOM OLIEHKU 06a3aJIbHOTO TOHYycCa
U BOJIEBOTO COKpaAllleHUsl 3alupaTesbHO-
ro amnmapara, YTO KpUTUYECKU BaXKHO [JIs

of a comprehensive examination and sur-
gical treatment of 25 patients with com-
plex rectovaginal fistulas (RVFs) who were
hospitalized at the Dushanbe City Center
for Proctology between 2019 and 2024.

The study included patients with com-
plex fistulas characterized by a high fistula
tract, significant scarring in the rectovagi-
nal septum, or recurrent disease after pre-
vious interventions. The age of the sub-
jects ranged from 17 to 68 years (mean
age 35.5 + 1.3 years). It is important to
note the predominance of women of child-
bearing and working age (19 patients, or
76%), highlighting the medical and social
priority of this problem.

All patients were randomized into two
comparable groups:

Control group (n=12; 48%): surgical
treatment was carried out using tradition-
al generally accepted techniques (excision
of the fistula with suturing of defects of
the intestinal and vaginal walls in differ-
ent planes).

Main group (n=13; 52%): surgery was
performed using a modified method we
developed, which combined precision
surgical technique and pathogenetically
based pharmacological support.

The preoperative examination was mul-
tidisciplinary in nature and necessarily in-
cluded an examination by a gynecologist
to assess the condition of the vaginal wall
and exclude concomitant genital patholo-
gy. The instrumental diagnostic block in-
cluded:

Sphincterometry: This was performed
to objectively assess the basal tone and
voluntary contraction of the sphincter ap-
paratus, which is critical for preventing
postoperative incontinence.
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NpOPUIAKTUKU MOCAe0NepallMOHHON HH-
KOHTUHEHLIUU.

JH/I0aHAJIbHYIO yJbTpacoHorpaduio
(3AYC) u BaruHasbHOoe Y3U: mo3BOJISIIN
BU3yaJIU3UPOBATh X0/ CBUILLEBOTO TPAKTAa,
ero OTHOUIeHUe K BOJIOKHaM COUHKTepa U
06'beM pyOI1[OBbIX MU3MEHEHUH.

QucTtynorpadpuio: MNpuUMeHsIACh AJs
yTOYHEHUsI Tonorpaduu CJA0XKHbBIX pa3BeT-
BJIEHHBIX XO/I0B.

BuoxuMuyeckre HCCAelOBaHUA: B OC-
HOBHOM rpynmne ocob6oe BHUMaHUe YieJis-
JIOCb U3YYEHMUIO NIOKa3aTesel IEPEKUCHOTO
okucaeHus aunuaoB ([10J) u cucrteMsl aH-
TUOKCUAAHTHOM 3amuTthl (M/IA, CO/, ypo-
BeHb aCKOPOMHOBOU KHCJIOTHI) B CHIBOPOT-
Ke KPOBU U JIOKaJIbHO.

OCHOBHBIM OTJIMYMEM B JIeYEHUM IIa-
I[MEHTOK OCHOBHOW TpyMNNbl 6Obla UHTe-
rpauusi MoAUGULIMUPOBAHHOTO JOCTYIIA,
HalpaBJIEHHOI0 Ha MaKCUMaJIbHOE COXpa-
HEHHWE MBbIIIEYHbIX CTPYKTYpP MPOMENKHO-
CTH, U OPUTHUHAJIbLHOW CXeMbl MeTaboInye-
CKOH MO EPKKHU.

B npeponepauuoHHoM nepuoge (3a 2-3
JIHs1) U B TedeHue 7-10 aHel mocse onepa-
I[MU MallMeHTKaM OCHOBHOM IrpyNIibl Ha3Ha-
YaJiach KOMILJIEKCHAsl aHTUOKCHU/IAHTHAsA U
aHTUTUIOKCAHTHasA Tepanus. Lleapro fan-
HOT'0 3Tala ObLJIO CHMXKeHHE YPOBHS OKHC-
JINTEJIbHOTO CTpecca, KOTOPbIM Henzbex-
HO HapacTaeT B YCJOBHUSIX XUPYPrUYECKOU
TpaBMbl U TUIIOKCUM TKaHel. Mbl nmoJiarasiu,
YTO CTAOWIM3aLUs KJEeTOYHbIX MeMOpaH
W yaydllleHhe MHUKPOLMPKYJISLUA B 30HE
HaJIO)KEHHSl 1LIBOB IMO3BOJIAT MUHUMMU3U-
poBaTh PUCK UX MPOpE3bIBAHUSA U MOCIe-
AyIOlell peTpakKLUUK — OCHOBHbIX MPUYUH
peLnnBa U HeJOCTaTOYHOCTU COUHKTEPA.

Pe3ynbTaThl MccienoBaHus. B xoze pea-
JIU3allM1 MPOTOKOJIA UCCJIeL0BaHUS HAMHU
ObLIM MOJIyYeHbl J@aHHbIE, MOATBEPXK/AAI0-
IlMe 3HAYUMMOCTb MeTaboJInYecKOr Kop-
PEeKLMU U MPELU3NOHHOW XUPYPTrudecKoun
TEXHUKU B NPOPUIAKTHUKE MOCIeolneparu-
OHHOU HECOCTOSATEe/IbHOCTH BOB npu PBC.

C yeJsiblo yMeHblIEHUE pely/InBa, a TaK-
»Ke T0CJIeoNnepPalMOHHbIX OCJI0XKHEHHBIN

Endoanal ultrasonography (EAUS) and
vaginal ultrasound: This allowed for visu-
alization of the fistula tract, its relation-
ship to the sphincter fibers, and the extent
of scarring.

Fistulography: This was used to clar-
ify the topography of complex branched
tracts.

Biochemical studies: In the study group,
special attention was paid to studying
lipid peroxidation (LPO) and antioxidant
defense system parameters (MDA, SOD,
ascorbic acid levels) in the serum and lo-
cally.

The main difference in the treatment of
patients in the study group was the inte-
gration of a modified approach aimed at
maximizing the preservation of perineal
muscle structures and an original meta-
bolic support regimen. In the preoperative
period (2-3 days) and for 7-10 days post-
operatively, patients in the main group
were prescribed comprehensive antioxi-
dant and antihypoxic therapy. The goal of
this phase was to reduce oxidative stress,
which inevitably increases during surgical
trauma and tissue hypoxia. We believed
that stabilizing cell membranes and im-
proving microcirculation in the suture
area would minimize the risk of suture
penetration and subsequent retraction—
the main causes of sphincter recurrence
and insufficiency.

Study results. During the study proto-
col, we obtained data confirming the im-
portance of metabolic correction and pre-
cision surgical technique in preventing
postoperative suture failure in RVS.

To reduce recurrence and postopera-
tive complications, we proposed a surgical
treatment method for patients with com-

7 6 | Ili1acTu4yeckass XMpyprus 1 BOCCTAHOBUTE/IbHAsA MeJMIIMHA

Plastic surgery and reconctructive medicine | 2026, T 2,N22



MPO®UTAKTUKA AHAJIbHOY HEJJOCTATOYHOCTH ITPU XMPYPTUYECKOM JIEYEHHUM C/I0KHBIX PEKTOBATMHAJ/IBHBIX CBUILIEN

HaMM MpeJJioKeH CO0COO XUPYPruiecKoro
JieueHUs MaUEHTOB CO CJIOKHBIMU PpopMa-
MU pPEKTOBAaruHaJIbHOI'O CBHUILA C 3KCTpaC-
GUHKTEpPHBIM XOI0M.

TexHuKa ¥ 3Tanbl 3TOM ONepaL vy 3aKJII0-
4yaeTcsd B CJeAylolleM: Mocje 3MUAYypasib-
HO-CaKpaJIbHOM, CIIMHAJIbHOW WX O6LIUM
BHYTPUBEHHBIM HApKO30M B MOJIOXKEHUE
NalnyeHTa Ha CIIMHE B TMHEKOJIOTUYeCKOM
KpecJie (oJIoKEHUE MPU TEMOPPOUAIKTO-
MHM) CHayajla MPOU3BOAUTCA NaJjibHalUs
CTEHKHU BJIara/ivlIla, NepuaHaJbHON 06J1a-
CTU M aHaJbHOro KaHasa. [locse mpegBa-
pUTENbHONM 00pPabOTKU NPOMENKHOCTHOMU
06J1aCTH pacTBOpPaMHU JIFOTOJISI U STUJI0BbIM
CIMPTOM CHayaJla C LeJibl0 Olpe/iesieHue
HanpaBJIeHHEe CBUIIEBOr0 XO4a IO OTHO-
HleHWe K CPUHKTEpY NPOBOAUIU 30H[U-
pOBaHME CBUIA C NOMOUIBIO MyrOBYATOr0
30H/Jla. 3aTeM B CBUILEBOU XOJ, BBOAUTCS
pactBop Kpacutensi+3% pactBop H202 B
cooTHoueHue 2:1. [lpousBoguTcsa o06pa-
60TKa B NPOMEXHOCTHOM 06/1aCTH, BJjara-
JIUIA U NPSAMOW KHUIIKA PacTBOpPaMU aH-
TUCENTUKAMHU, 3aTeM C LieJIbI0 XOpOLIero
0630pa omnepanMoOHHOM MoOJie MaJjible IOo-
JIOBbIE TyObl YIIMBAETCA K KOXe MpPOMex-
HocTU. CO CTOPOHBI BJIarajivila BbINOJIHS-
eTca rugponpenapoBka (0,9% pacTtBopoM
NaCl+agpeHaiMH+aHTUOUOTHK), NpPUUYEM
pacTBOp BBOAUTCA B MOJCJU3UCTBINA CJIOH,
NOTOM MPOU3BOJUTCS MOJYyOBaJbHbIN pas-
pe3 OTCTYyNMB OT CBUILEBOr0 OTBEPCTUSA Ha
0,6-1,2 cm csieBa u cnpasa ¥ Ha 1,5-3,0 cM
Bblllle U HUKe Hero. CiusucTasg 060J104Ka
Ipd 3TOM MOOWJIMU3YeTC B JIByX CTOPOH.
OcTpeIM NyTeM CHayaJla OCBeKaeTcs Kpas
CBUILIEBOTO OTBEPCTHUS, 3aTeM 006pa3ylo-
IIYIOCA paHy TILATeJbHO MPOMBIBAKOT pac-
TBOopaMu H202, xsioprekcugvH U Jekaca-
HoM. [loTom npubausuTtensHo 0,6-0,8 cM oT
KpaeB paHbl paHa YIIWBAETCS BUKPHUJIOBbIM
mwBoM (3-0) Ha aTpaBMaTHU4YeCKOM HUIJIE B
BU/le KuceTa. PaHa TmiaTe/ibHO BbICYIIMBa-
eTcs, [ocJie 3TOr0 HaZ, LIBAMU C IOMOUIbI0
anmIMKaMoOHHOW cucTeMo# [lynioKeKT
HaJIOXKaT JBYXKOMIIOHEHTHbIA GUOPUHO-
BbIU Kyier Tuccykosn Kut. Hag kuceTom cHa-

plex forms of rectovaginal fistula with an
extrasphincteric tract.

The technique and stages of this oper-
ation are as follows: after epidural-sacral,
spinal, or general intravenous anesthe-
sia, with the patient lying supine in a gy-
necological chair (hemorrhoidectomy
position), the vaginal wall, perianal area,
and anal canal are first palpated. After
pre-treatment of the perineal area with
Lugol’s solution and ethyl alcohol, the fis-
tula is probed with a button probe to de-
termine the direction of the fistula tract
in relation to the sphincter. A dye solu-
tion and 3% H202 solution in a 2:1 ratio
are then injected into the fistula tract.
The perineal area, vagina, and rectum
are treated with antiseptic solutions, and
then, to ensure a good view of the surgical
field, the labia minora are sutured to the
perineal skin. A hydropreparation (0.9%
NaCl solution + adrenaline + antibiotic) is
performed from the vaginal side. The solu-
tion is injected into the submucosal layer.
A semi-oval incision is then made, 0.6-1.2
cm from the fistula opening on the left
and right sides and 1.5-3.0 cm above and
below it. The mucous membrane is mobi-
lized on both sides. The edges of the fistula
opening are first refreshed using the acute
method, then the resulting wound is thor-
oughly washed with solutions of H202,
chlorhexidine, and decasan. Then, approx-
imately 0.6-0.8 cm from the wound edges,
the wound is sutured with Vicryl sutures
(3-0) on an atraumatic purse-string nee-
dle. The wound is thoroughly dried, after
which two-component fibrin glue Tissucol
Kit is applied over the sutures using the
Duploject application system. Above the
purse-string, the wound is first sutured
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yaJia YIIMBAETCA OTAEJNbHbIMU Y3JIOBBIMH
mBaMyd mm. levator ani (sieBaTopon/acTu-
Ka). O6pasyrouiasics JoCKyThI cJierka Moou-
JIN3YIOTCS Y yIIMBAETCS MEX Ay COO0H y3J10-
BbIMU LIBAMU C UHTEPBAJIOM 3-4 MM. Takum
00pa3oM, BJarajvijHasi paHa eKeJHEBHO
2 pasa caHMpOBaJlaCb pPacTBOpaMU aHTH-
CenTUKaMU. B KHIlleYHUK HapsAAy € ra3ooT-
BOJHOW TPyOKOW eXeJlHEBHO BCTaBUJACh
MasHy, coJiep:Kallye anlJuKaTop (IpOKTO-
ceuJ1, MPOKTO3aH, MPOKTOPACT).

CpaBHUTEJIbHbBIN aHAJIU3 UCXO/I0B XUPYP-
TMYeCKOT0 JieYeHUs INPOAEMOHCTPUPOBAJI
CylLleCTBEHHbIE pa3/IMuUsl MeX/Jy rpynna-
MU. B KOHTpOJIbHOM TpyIine, rAe TpUMeHs-
JINCb CTaHJApPTHbIE NOAXO/Ab], MHPEKIIMOH-
Hble OCJIO)KHEHMS B BU/Jle HACHOEHUS PaHbI
BO3HUKJIU V 2 (16,7%) nauueHTOK. Penu-
JIUB CBUILA B IaHHOM rpymnie coctaBu 25%
(3 ciy4ast), 4TO MBI CBSI3BIBAEM C MpoOTpec-
CUpYIOLel UllIeMUEeN KpaeB PaHbl U nocJie-
JyIOlerd peTpaklMed IIBOB IO, BO3/EW-
CTBHEM MOBBIIIEHHOT0 IaBJIEHUS B IPSIMOU
kulke. 0coboro BHHMaHUs 3aC/Iy>KUBaeT
TOT $akT, 4To ¥ 3 (25%) nauueHTOK KOH-
TPOJILHOM TPYIIbI OblJIa IMATHOCTHPOBAHA
HEJI0CTaTOYHOCTb aHaJIbHOrO0 CPUHKTepa
[-Il crenenu, noaTBepAeHHAsd JAaHHBIMU
CPUHKTEpOMETPHUM.

B ocHOBHOWU rpyIne, rjie UCHoJib30BaJ-
csl MOAMPULMPOBAHHBIM CIOCO6 pelyUB
3ab0JieBaHUS HAOJIIO[AJICS JIMUIb B OJHOM
KJIMHU4YeckoM ciaydae (7,7%), o6ycioB-
JIEHHOM HarHoeHWeM paHbl NPOMEKHOCTH.
[Ipope3biBaHMEe LBOB ObLIO 3aPpHUKCHPOBa-
HO TaK>)Xe JIMIIb Y 0HOM narueHTKH (7,7%),
Py 3TOM OHO He NMpUBEJO K popMHUpOBa-
HUIO PEUJMBHOTO COYCThSI.

OfHOU M3 KJIIYEBBIX 3a/la4 UCCJIe[0Ba-
HUSA ObLJIO M3y4YeHHe JUHAMHUKU MoKa3aTe-
sen I10J1. UcxogHO y BceX NMaLMeHTOK OC-
HOBHOW TpyHibl HaGJII0Ia/I0Ch COCTOSTHUE
«OKHCJUTEJIBHOIO CTpecca», XapaKTepusy-
roieecsi BBICOKMM ypoBHeM M/IA - 4,8+0,03
MKMOJIb/JI, YTO CBHU/IETEJbCTBYeT 00 HH-
TEHCUBHOM [IECTPYKIMU KJIETOUYHBIX MEM-
OpaH B 30HE XPOHHWYECKOTO BOCIHaJIEHUS.
[locne npoBefieHUs1 Kypca MpeJJiodKeHHOU

with individual interrupted sutures of
mm. Levator ani (levatoroplasty). The re-
sulting flaps are gently mobilized and su-
tured together with interrupted sutures at
3-4 mm intervals. The vaginal wound was
then cleaned twice daily with antiseptic
solutions. Ointments containing an appli-
cator (proctosedyl, proctosan, proctofast)
were inserted daily into the intestines
along with the gas outlet tube.

A comparative analysis of surgical
treatment outcomes revealed significant
differences between the groups. In the
control group, which utilized standard ap-
proaches, infectious complications such as
wound suppuration occurred in 2 patients
(16.7%). Fistula recurrence in this group
was 25% (3 cases), which we attribute to
progressive ischemia of the wound edges
and subsequent suture retraction under
increased rectal pressure. Of particular
note is the fact that 3 patients (25%) in the
control group were diagnosed with grades
[-II anal sphincter insufficiency, confirmed
by sphincterometry.

In the study group, which utilized a
modified approach, recurrence was ob-
served in only one clinical case (7.7%),
caused by perineal wound suppuration.
Suture dissection was also observed in
only one patient (7.7%), but did not result
in recurrent fistula formation.

One of the key objectives of the study
was to evaluate the dynamics of LPO indi-
cators. At baseline, all patients in the study
group exhibited oxidative stress, char-
acterized by high MDA levels of 4.8+0.03
umol/L, indicating intense destruction of
cell membranes in areas of chronic inflam-
mation. After a course of the proposed an-
tioxidant and antihypoxic therapy, MDA
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AHTUOKCUJAHTHOW W aHTUTMIIOKCAHTHOU
Tepanuu ypoBeHb M/IA B OCHOBHOU rpyn-
ne cHuswica go 2,7+0,04 mxkmosab/n (p <
0,05), B TO BpeMsI Kak B KOHTPOJIbHOM I'PyTI-
e 3TOT M0Ka3aTeJb 0CTaBaJICs CTAOUJIBHO
BbICOKHM.

[lapannenbHo 3adUKCUPOBAHO CTATH-
CTUY€eCKH 3HAaUYUMOe MOBbIllIeHHEe aKTHBHO-
ctu CO/l - ¢ 6,5+0,1 no 16,4+0,03 yca. en., u
KOHIIEHTpaLMX aCKOPOMHOBOU KHUCJIOTHI — C
0,5£0,19 Mr% pgo 1,3+0,02 mMr%. Ioay4yen-
Hble JJaHHbIe TI03BOJISIIOT YTBEPXK/AATh, YTO
MeJMKaMeHTO3Hasl MOATOTOBKA KyNmUpyeT
sIBJIEHUs1 TKaHEBOW TMIIOKCUM W CO3JaeT
6/1aronpusATHBIA  MeTabosinuyeckuii  GoH
JIIsl pereHepalvy TKaHel peKToBaruHalb-
HOU MeperopojKy MepBUYHBIM HATSKEHU-
eM.

[IpuMeHeHHe pa3pabOTaHHOrO MOJM-
$UIIMPOBAHHOIO CIOCO6a XUPYPTrUYECKOTO
JleueHUsl TO03BOJIIeT 00ecrneyduThb MNpeLu-
3MOHHYI0 TE€XHUKY pas/ie/ieHUs] TKaHed U
repMeTHU3ali0 COYCThs C MHUHHUMaJbHOU
TpaBMaTH3aled BOJIOKOH aHaJIbHOIO
»koMa. Mcnosib3oBaHHe JAaHHOM MeTOAUKHU
B COUYETAHUM C MPELU3UOHHBIM Bbl/ie/I€HU-
€M CBHUILEBOI0 X0/1a CO3JjaeT HEOOXOAUMble
aHAaTOMHUYECKUE YCJIOBHUS [IJI1 BOCCTAHOB-
JIeHUs 1|eJIOCTHOCTH Ta30BOr0 JHAa U MHU-
HUMHU3UPYET PUCK PA3BUTUSL ATPOTEHHOU
aHaJIbHOW UHKOHTHHEHIWH.

BkiitoueHHe B KOMILIEKC Iepuornepa-
IIMOHHOI'O BeJleHUs1 aHTHUOKCUAAHTHOU
M AHTUTUIOKCAHTHOW ¢dapMaKoTepanuu
cnoco6¢cTByeT 3PpQPeKTHUBHOMY KyNHpOBa-
HUIO OKUCJIMTEJIbHOTO CTpecca, YTO MOJ-
TBEPXKJAETCS OOBEKTUBHBIM CHUKEHHUEM
YPOBHSI MaJIOHOBOro Juajbjaeruga B 1,7
pasa ¥ poCTOM AaKTUBHOCTH CYyNEpPOKCHU-
JIUCMYTas3bl B 2,5 pasa. YayulieHue MeTabo-
JIn4ecKoro npoduss TKaHel B 30He PeKOH-
CTPYKLUMH MpensiTCTByeT GOPMUPOBAHHUIO
rpy6oro ¢pubpo3a u CrnocoO6CTBYET 3aXKUB-
JICHHUI0 paHbl MEepPBHUYHBIM HATSKEHHUEM,
YTO KPUTHYECKH BAXKHO JJisi COXpaHEeHHUs
3JIACTUYHOCTU COUHKTEPHBIX CTPYKTYP.

HuTerpauuss MogudUIMPOBAHHOTO XU-
PYpPruyecKoro JOCTyna U MeTaboaudecKou

levels in the study group decreased to
2.7+0.04 pmol/L (p < 0.05), while in the
control group, these levels remained con-
sistently high.

A statistically significant increase in
SOD activity was also recorded - from
6.5+0.1 to 16.4+0.03 conventional units,
and in ascorbic acid concentration - from
0.5+0.19 mg% to 1.3+0.02 mg%. The data
obtained suggest that drug therapy allevi-
ates tissue hypoxia and creates a favorable
metabolic environment for rectovaginal
septum tissue regeneration by primary in-
tention.

The use of the developed modified sur-
gical technique allows for precise tissue
separation and ostium sealing with min-
imal trauma to the anal sphincter fibers.
The use of this technique, combined with
precise isolation of the fistula tract, creates
the necessary anatomical conditions for
restoring the integrity of the pelvic floor
and minimizes the risk of iatrogenic anal
incontinence. Incorporating antioxidant
and antihypoxic pharmacotherapy into
perioperative management effectively re-
duces oxidative stress, as demonstrated by
an objective 1.7-fold reduction in malond-
ialdehyde levels and a 2.5-fold increase in
superoxide dismutase activity. Improved
tissue metabolic profile in the reconstruc-
tion area prevents the development of se-
vere fibrosis and promotes wound heal-
ing by primary intention, which is critical
for maintaining the elasticity of sphincter
structures.

The integration of a modified surgical
approach and metabolic support signifi-
cantly improved clinical outcomes: the
recurrence rate decreased from 25% to
7.7%, and the incidence of infectious com-

2026, T 2,Ne2 |[lnacTuyeckass XMpyprusi ¥ BOCCTAaHOBUTE/IbHAA MeAULUHA

Plastic surgery and reconctructive medicine | 79



PREVENTION OF ANAL INSUFFICIENCY IN SURGICAL TREATMENT OF COMPLEX RECTOVAGINAL FISTULAS

NOAAEePKKHU M03BOJIWJIA CYL[eCTBEHHO YIyY-
IIUTh KJIUHUYECKHUE Pe3y/bTaThbl: YacTOTa
penu/IMBOB 3a60/1eBaHUs CHU3UIACh € 25%
no 7,7%, a KoJM4ecTBO HWHQEKIMOHHbBIX
OCJI0’KHEHUHU — ¢ 16,7% 10 MUHUMaJIbHbIX
3HayeHUU. OTCYTCTBUE CIydyaeB aHAJIbHOU
HeJI0OCTaTOYHOCTU B OCHOBHOM I'pyTiIie, Mo/I-
TBEpXKJleHHOe JaHHbIMU CPUHKTEpoMe-
TPUU Y 3H/0aHAJIbHOU yJIbTpacoHOrpaduun
B OTJlaJIeHHOM Tepuojie (0 3 JieT), CBUze-
TEeJIbCTBYET O BBICOKOW GYHKIMOHAIbHOMN
HaJIeXKHOCTH MPeJI0KEHHOT0 MOAX0/a.

[IpenJiokeHHBIM aJITOPUTM JieUeHUs T10-
3BOJISIET HE TOJIbKO JJOCTUYb CTOMKOI'0 aHa-
TOMHUYECKOT'0 M3JIeUEHUS CJIOKHbBIX PEKTO-
BarMHaJ/IbHbIX CBUIIENW, HO U 00eCreYyuThb
MOJIHOLIEHHYI0 MeJIUKO-COI[MaJIbHYI0 pe-
abW/INTAlMI0 TMAIMEeHTOK, MpeAoTBpallas
pa3BUTHE UHBAJMUJU3UPYIOLUIUX Hapylle-
HUM QYHKIMU 3amypaTesibHOrO amnmnapara
IpsIMOU KMIIKH U CIOCO6CTBYSI BOCCTAHOB-
JIECHUIO KauecTBa »KHU3HU KEHILUH B TPYAO-
Croco6HOM BO3pacTe.

O6cyxxaenue. OTcyTcTBHE  Ciy4yaeB
aHaJIbHOW HeJO0CTAaTOYHOCTH B OCHOBHOM
rpynmne siBJseTc HauboJiee BAXKHBIM pe-
3yJIbTaTOM pab6oThl. Mbl IMoJiaraeM, 4TO
3TO JOCTUTHYTO 3a CYeT MPELU3UOHHOI0
BblZIeJIEHUs1 CBUIIEBOr0 xoJa 06e3 IIHpo-
Koro pacceyeHusi COUHKTEPHBIX BOJIOKOH
¥ MUHMMM3ALUU pyoI0BOM AedopManyu
aHAJIbHOTO KaHaJsa GJiarofapsi yJydlleH-
HOM TpodurKe TKaHel Ha GOHe aHTHUOKCH-
JlAaHTHOM 3auuThI [4, 13, 17].

[lonTBepAeHUEeM aZileKBaTHOCTH IIpo-
BeJIEHHOW KOPPEKIUU CJAYXKAT AaHHbIE 9H-
JloaHa/IbHOW ysibTpacoHorpadun (IAYC),
BbITIOJIHEHHOU B CPOKH /10 3 JIeT. Y maijydeH-
TOK OCHOBHOM I'pyTIbl BU3yaJM3MPOBaJIach
HOpMaJIbHasl aHATOMMSI PEKTOBArUHaJIb-
HOM Meperopojiku 6e3 npusHakoB Gpubpo3-
HOTO 3aMell[eHUs] MbILIeYHbIX CTPYKTYP [3,
11]. B oT/inuMe OT AAaHHBIX Psiia AaBTOPOB,
YKa3bIBAlOUIMX HAa HEU36eXHOCTb CHUXKe-
HUSI TOHyca cOUHKTepa Mocje paguKasib-
HbIX BMELIATEJbCTB MPU CJI0XKHbIX CBUIIAX,
Halll TOAX0/l TO3BOJIMJI COXPAHUTh MOKa3a-
TeJId CUHKTEPOMETPHHU B pejiesiax Gusu-

plications decreased from 16.7% to a min-
imum. The absence of anal insufficiency
in the study group, confirmed by sphinc-
terometry and endoanal ultrasonogra-
phy data in the long-term period (up to 3
years), demonstrates the high functional
reliability of the proposed approach.

The proposed treatment algorithm not
only achieves a stable anatomical cure for
complex rectovaginal fistulas but also en-
sures comprehensive medical and social
rehabilitation for patients, preventing the
development of disabling disorders of the
rectal sphincter and promoting the res-
toration of quality of life in working-age
women.

Discussion. The absence of cases of
anal insufficiency in the main group is the
most important result of the work. We be-
lieve that this was achieved due to precise
isolation of the fistula tract without wide
dissection of sphincter fibers and minimi-
zation of scar deformation of the anal canal
due to improved tissue trophism against
the background of antioxidant protection
[4,13,17].

The adequacy of the correction is con-
firmed by data from endoanal ultrasonog-
raphy (EAUS), performed within a period
of up to 3 years. In patients of the main
group, normal anatomy of the rectovagi-
nal septum was visualized without signs
of fibrous replacement of muscle struc-
tures [3, 11]. In contrast to the data of a
number of authors, indicating the inevita-
bility of a decrease in sphincter tone after
radical interventions for complex fistulas,
our approach made it possible to maintain
sphincterometry parameters within the
physiological norm [14, 16].

The results of the study confirm that
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0JIOTUYeCcKO HOpMbI [14, 16].

Pe3ysbTaTbl HcCC/Ief0BaHUSA MOATBED-
KJAIOT, YTO UHTErpanus MeTabosnyeckon
NOAJEPKKA B XUPYPTUYECKUU MPOTOKOJI
N03BOJISIET Pa30pBaTh MNATOT€HETUYECKYIO
1[ellb «TUIIOKCUSI — OKHUCJIMTENIbHBIN CTpecc
- pyOlueBaHue», obecrnieyrMBasi He TOJIbKO
aHAaTOMHUYECKYIO 11eJIOCTHOCTb OPraHoB, HO
M UX TMOJIHOLleHHOe (QYHKIIMOHAJbHOE CO-
CTOsIHME B OTAaJIeHHOM nepuoje [12, 17].
JlaHHBIA aJrOpUTM BeJleHHUs MalMeHTOK
c PBC nokasan ce6s1 a¢ppeKTUBHBIM U Oe3-
OMaCHbIM Ha NMPAKTUKE U MOXKET HIMPOKO
BHE/JIPATbCS B NPOKTOJIOTUYECKON U THHe-
KOJIOTUYECKOU NMPAKTUKAX.

3axmo4yeHue. TakuM 06pa3om, IpoBeieH-
HbIM aHA/IU3 KJIMHUYECKOr0 MaTepHrasia o/l
TBEPAWI, YTO BEAYLIAM 3THUOJIOTUYECKUM
dakTopoM (GOPMHUPOBAHUS CJIOKHBIX PEK-
TOBarvHaJIbHbIX CBULIEN Y KEHIIUH pPenpo-
JIYKTHUBHOT'O BO3pacTa SIBJSIOTCSA aKyllep-
CKUe TpaBMbl U BOCHAJIUTEJIbHbIE TPOLECCHI
napapeKTajJbHOM KJeT4yaTKd. B ycioBusix
XPOHUYECKOT'O0 BOCHAJIEHUs] B TKaHSX pPeEK-
TOBarvHaJIbHOM MeperopojKyu pa3BUBaEeTCs
CTOMKHUM MeTabOoJIMYeCKHH AucOasaHC, Xa-
pPaKTEPHU3YIOUIMKCS FMIepaKTUBaLMed mpo-
L|eCCOB MEPEKHUCHOr0 OKUCI0EHHUS JIMITUI0B
Y Jlelpeccuer aHTUOKCUAAHTHOU 3allvThI,
YTO SBJISIETCA NaTOreHeTU4YecKUM (QyHa-
MEHTOM JJisl pPa3BUTHs MOCIeolepaltoH-
HbIX PelMIUBOB U QPYHKIIMOHAJIbHOW HECOo-
CTOSITEJIbHOCTU COUHKTEPHOTO anrmapara.

the integration of metabolic support into
the surgical protocol makes it possible to
break the pathogenetic chain of “hypox-
ia - oxidative stress - scarring”, ensuring
not only the anatomical integrity of or-
gans, but also their full functional state in
the long term [12, 17]. This algorithm for
managing patients with RVS has proven to
be effective and safe in practice and can be
widely implemented in proctological and
gynecological practices.

Conclusion. Thus, the conducted anal-
ysis of the clinical material confirmed that
the leading etiologic factors in the devel-
opment of complex rectovaginal fistulas in
women of reproductive age are obstetric
trauma and inflammatory processes in the
perirectal tissue. Chronic inflammation in
the rectovaginal septum tissues leads to a
persistent metabolic imbalance character-
ized by hyperactivation of lipid peroxida-
tion processes and a decrease in antioxi-
dant defenses, which is the pathogenetic
foundation for the development of postop-
erative relapses and functional failure of
the sphincter apparatus.
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Y/ITPA3BYKOBAA JIONIJIEPOTPA®HUSA B JUATHOCTUKE IMMATOJIOTHH
MOJIOYHBIX YKEJIE3 Y JETEH U B3POC/IBIX

H.A. OagunaeBal, I11.C. 3ué3sona?
IT'YIl «HayuoHabHblll duazHocmuyeckull 1e4e6Ho-yYeOHbIl YeHmpy;
2PecnybaukaHckull Hay4HbIl yeHmp cepdevyHococyducmoti Xupypauu,
Jywanbe, Tadxcukucmax

Lenbr wuccaegoBaHusda. OLeHUTb [JUArHOCTUYECKHMEe BO3MOXKHOCTH  Y/IbTPa3BYKOBOU
Jonmeporpaduu B BepuPUKaLUU NAaTOJOTHYECKUX COCTOSHUM MOJIOYHBIX KeJie3 Y MallueHTOB
Pa3/IMYHBIX 10JIOBO3PACTHBIX FPYNN B IePUO/bl aKTUBHBIX TOPMOHA/IbHBIX U3MEHEeHHUH.

MaTepuas 1 MeTOABI. [IpoBe/ileHO KOMIIJIEKCHOE KJIMHUKO-UHCTPYMeHTa/IbHOe 06c/ie/joBaHHe
77 NallueHTOB, 06PaTUBLIMXCS C Ka/106aMU Ha U3MEHEHUS B 00J1aCTH IPY/IHbIX/MOJIOYHBIX XKeJle3.
Cpeny obcsnefoBaHHBIX ObLIO 56 keHIWMH (72,7%) n 21 myxuuHa (27,3%). Ocoboe BHHUMaHHe
yZleJ151J10Cb KPUTUYECKUM BO3PacTHBIM IepuoJaM: ieBoukaM B Bo3pacTe 8-10 JjieT npu nprU3HaKax
NpexJeBPEMEHHOTO TeJlapXxe U MajJibihKaM-NoJjpocTkaM 12-15 jileT ¢ KJIMHUYECKONW KapTUHOU
ruHekoMacTUu. OCHOBHBIM METO/0OM MCC/e[0BaHUSA SABJSAJOCH YAbTPAa3BYKOBOE CKaHUpPOBaHUE
B B-pexxuMe B coyeTaHMM C LBETOBBIM J[ONIIJIEPOBCKMM KapTUPOBAaHUEM M CHEKTpPaJbHOU
ponmeporpadueit. OneHrMBaIMCcb MOpQoJIoruiecKasl CTPyKTypa TKaHeH (TOJILMHA KeJIe3UCTOT0
CJ1051, COCTOSIHWE IPOTOKOB) U FeMOJJMHAMUYeCKH e 0Ka3aTe M (CKOPOCTh U XapaKTep KPOBOTOKa).

Pe3synbTaThl. BXoAeucciej0BaHUSA yCTaHOBJIEHO, YTO IPUMeHEHHe 1oNaeporpadpuruno3BoasieT
auddepeHupoBaTh GU3NOJOTUIECKME U3MEHEHUs1 (HanmpuMep, nybepTaTHY0 TMHEKOMACTHIO)
OT MAaTOJIOTUYECKUX INPOLECCOB. YCTAHOBJIEHO, YTO B HOpMe TOJILMHA >KeJIe3UCTOM TKaHU
BapbMpoOBaJia B ipefesax 14-20 MM ¢ yMepeHHOW BacKyJisdpu3anyen. Y NalMeHToB € 1I0403peHueM
Ha HeoIllJIaCTUYeCKHe NPOoLecchl Aoniieporpadus no3Bojua BbIIBUTh clieliupriecKrue MapKephbl
aTUNMYHOIO aHTrMOoreHe3a: XAaOTUYHOE pacCloJIOKEHUEe COCYyOB U H3MeHeHHe CKOPOCTHBIX
NoKasaTeJiel, YTO KPUTHUYECKHM BaXKHO /[Ji1 PaHHEW JUAarHOCTHKMU paka MOJIOYHOM >Kesie3bl U
nuddepeHpanu 100pOKayYeCTBEHHbBIX YIIJIOTHEHUNW OT 3JI0Ka4YeCTBEHHbIX HOBOOOPA30BaHUHU.
Tak>ke 6bLIM UAEHTUPUIIMPOBAHBI BPOXK/JeHHbIe aHOMAJIUK Pa3BUTHS (MIOJMMACTHS, TUTIOIJIA3U),
Tpebylolre JUHaMU4eCKOTro HabJrofeHud. Mcnoib30BaHMe NONIJIEPOBCKUX PEXKHMMOB NMOBBICUJIO
TOYHOCTb JAuddepeHUaJbHON [JUAaTHOCTUKK BOCHIAJIUTE/bHbIX MPOLLECCOB 3a CYET OLLEHKHU
MHTEHCUBHOCTH TMIIEPEMUM TKaHEMN.

3ak04eHre. Pe3ysbTaThl UCCAe[0BaHUA MOATBEPXKAAIOT, UTO Jomeporpadus sBJseTCs
HeoOXOMMBIM JIONOJIHEHUEM K CTaHAApTHOMY Y3 MoJ104HBIX keJsie3. OHa M03BOJISIET OLleHUBATh
He TOJIbKO aHAaTOMUYECKYI CTPYKTYpy, HO U QYHKIMOHAJbHOE COCTOSIHUE COCYJUCTOTO PYyCJa,
YTO MMeeT pellawllee 3HAaUYeHUe [Jisi BblOOpa TAaKTUKU BeJeHUs MNalUeHTOB (HaOJI0/JeHUE,
ropMOHaJIbHasl KOPpeKLUMsl WM XUpPypruyeckoe BMeLIaTeJbCTBO). BHeJpeHHe ajroputma
Jlonmnseporpa@uyeckoro HMccjief0BaHUS B NeJUAaTPUYECKYHD M MaMMOJIOTUYECKYH NPaKTUKY
CIOCOOCTBYET paHHEMY BbISIBJIEHUIO IATOJIOTUHM U ITPeJ0TBPalleHHI0 HEONIPaBAaHHbIX MHBa3UBHbIX
MaHUNYJASLUNA IPU GU3U0JIOTUYECKUX BO3PACTHBIX U3MEHEHUSIX.

KinwuyeBbie cioBa: [lonmieporpadusi, MOJIOYHbIE >KeJsie3bl, TMHEKOMACTHs, paK MOJIOYHOU
’KeJie3bl, yIbTPa3ByKOBas AUAarHOCTUKA, TeMOIMHAMUKA, y6epTaTHbIN epUo/,

JAaa yumupoeanus: OpunHaeBa H.A. 3uésoza II.C. YnbTpasBykoBas Jomnmieporpadus B
JIMarHOCTUKE MaTOJIOTUM MOJIOYHBIX >KeJsie3 y JleTell U B3pocibIX. [liacmuveckass xupypaus u
goccmaHogumebHas meduyuHa. 2026. T2, Ne2. C. 85-102. https://doi.org/10.65197/3106-4035-
2026-2-2-85-102
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ULTRASONIC DOPPLER IMAGING IN THE DIAGNOSIS OF BREAST

DISORDERS IN CHILDREN AND ADULTS
N.A. Odinaeva’, Sh.S. Ziyozoda?
IState Unitary Enterprise “National Diagnostic Treatment and Training Center”;

*Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Tajikistan

Objective of study. To evaluate the diagnostic capabilities of Doppler ultrasound in the
verification of pathological conditions of the mammary glands in patients of different age
and gender groups during periods of active hormonal changes.

Materials and Methods. A comprehensive clinical and instrumental examination of 77
patients presenting with complaints regarding changes in the breast/mammary gland area
was conducted. The study group included 56 women (72.7%) and 21 men (27.3%). Particu-
lar attention was paid to critical age periods: girls aged 8-10 years with signs of precocious
thelarche and adolescent boys aged 12-15 years with a clinical picture of gynecomastia. The
primary research method was B-mode ultrasound combined with color Doppler imaging
and spectral Dopplerography. Morphological tissue structure (glandular layer thickness,
duct condition) and hemodynamic parameters (blood flow velocity and patterns) were as-
sessed.

Results. The study found that the use of Dopplerography allows for the differentiation
of physiological changes (e.g., pubertal gynecomastia) from pathological processes. Normal
glandular tissue thickness varied between 14-20 mm with moderate vascularization. In pa-
tients with suspected neoplastic processes, Dopplerography revealed specific markers of
atypical angiogenesis: chaotic vessel distribution and changes in velocity parameters, which
is critical for early diagnosis of breast cancer and differentiating benign thickenings from
malignant neoplasms. Congenital developmental anomalies (polymastia, hypoplasia) re-
quiring dynamic observation were also identified. The use of Doppler modes increased the
accuracy of differential diagnosis of inflammatory processes by assessing the intensity of
tissue hyperemia.

Conclusion. The study results confirm that Dopplerography is an essential supplement to
standard breast ultrasound. It allows for the evaluation of not only anatomical structure but
also the functional state of the vascular bed, which is decisive for choosing patient manage-
ment tactics (observation, hormonal correction, or surgical intervention). Implementing a
Dopplerography research algorithm in pediatric and mammological practice promotes early
detection of pathologies and prevents unjustified invasive procedures during physiological
age-related changes.

Keywords: Dopplerography, mammary glands, gynecomastia, breast cancer, ultrasound
diagnostics, hemodynamics, puberty.

For citation: Odinaeva N.A., Ziyozoda Sh.S. Ultrasonic doppler imaging in the diagnosis
of breast disorders in children and adults. Plastic surgery and reconstructive medicine.
2026.Vol. 2, No. 2. P. 85-102. https://doi.org/10.65197/3106-4035-2026-2-2-85-102
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ULTRASONIC DOPPLER IMAGING IN THE DIAGNOSIS OF BREAST DISORDERS IN CHILDREN AND ADULTS
DOI: 10.65197/3106-4035-2026-2-2-85-102

JIOTJIEPOTPA®UAU YITPACAZION AAP TALLIXWCU BEMOPUXOM
FAJIYIXOM LLUP JAP KYIAKOH BA KAJIOHCOJIOH

H.A. Oagunaesal, I11.C. 3ué3zoaa?
'KopxoHau eoxudu dasaamuu «Mapkazu Muiauu mawxuci 6a mabo6amuiy;
*Mapkasu YyMXypHUsBUH UJIMHUH YappPOXUHU AUy parxo, JywaHbe, ToyukucmoH

Makcaau TaAKUKOT. Ap3é0MH UIMKOHUSATXO0U TAlUXUCHUU YATpacaZou JoNjepu Aap Tac-
JUKU MaTOJIOTUSIXOW CHHA Jlap 6EMOPOHU CUHHY COJI Ba YUHCXOU T'YHOTYH JAap JlaBpaxou
TaFUMPOTU PabOJIM TOPMOHAJIH.

Masog Ba ycyixo: [lap 77 6eMope, K4 a3 TaFUMpPOT Aap FaAyAXOU IIUP LIMKOSAT MeKap-
JlaHJl, MyOMHau XaMayoHHWOau KJIUMHUKK Ba ac600M rysapoHua mya. A3 6ailHud 6eMOpoOH
56 Hadap 3aHOH (72,7%) Ba 21 Hadap mapjoH (27,3%) 6yaanz. TaBayyyxu Maxcyc 6a J1aB-
paxou MyXUMM CUHHY COJIM paBOHA Kapja Wy/j: AYXTapoHU cuHHU 8-10 cosia 60 HULIO-
HaXou Jiapxeu 6apMaxaJl Ba NMCapOHU HaBpacu CMHHU 12-15 cosia 60 3yXypoTH KJIUHUKUHU
TMHEKOMAaCTHUA. YCYJIM acoOCUM TaJKUKOT YJITpacajion pexxuMu B Oya, ku gap ak4yosaru 6o
XapUTacoO3UM paHrau JoIJiepy Ba akCcOapZ0pru CIEKTPUH Jolyiepi uctudpona mewys. Co-
XTOpu MopdoJsioruu 6o0dTaxo (Fabcuu Faayaxo, X0JaTU KaHA/IX0) Ba MapaMeTpPXou reMo-
JMHAMUKH (CypbaTy YapaéHU XyH Ba HaMyHa) ap3€6¥ Kap/a WyJaH/,.

HaTnyaxo. TaxKUKOT MyalsiH KapJ, KU1 yaTpacajou Jlonep MMKOH MeuXajl, KU TaFu-
vpoTu ¢u3rosoTH (MacasiaH, TMHEKOMACTUSU OaJsioFaT) a3 paBaH/JXOM MaToJsIoTH dapk,
Kapza waBaH/. Fadpcuu mykappapuu 6odpTam Faayaxo 60 parxou MuéHa a3 14-20 mm ¢apk
Mekapz,. [lap 6eMopoHH TMPpUPTOPU paBaHXOU HEOMJIACTUKK I'YMOHOapIy/ia, yJTpacazon
Jloniep UMKOH /10/1, KM HUIIOHAX0X MylLllaXXacy aHTMOTeHe3U aTUIIMKKA MyalsH Kap/a 1ia-
BaH/: TApTHUOU 6eTapTHUOU parxo Ba TaFUUPOT Aap CypbaTU YapaéHU XyH, KU 6apou Tall-
XMCHU 6apBaKTH CapaTOHU CUHA Ba QapK KapJaHU Maccaxou xyuicudaT a3 HeollJla3Maxou
6agcudat MmyxumaH. UHUYHUH HYKCOHXOM MOZAp304# (MOJMMacTHs, TMIOIIAa3usl), Ky
naurupy tanab MeKyHaH/, MyaWsiH Kapja mygasa. Uctudogau ycynxou Jloniep faKkukuu
Tamxucu AubdepeHcruasum paBaHx0u UITUX00MPO TaBACCYTHU ap3€6UU MUAAATH TUIle-
peMusiu 60dpTaxo 6exTap Kap/aacr.

Xysnoca. HaTuyaxou TaxKUKOT TacAUK MeKYHaHJ, KW yaTpacajou Jlonep K UJ0Bau
3apyp 6a yaTpacaZou CTaHAAPTUU cMHA Me6owaz. NH MMKOH MeAuxa/l, KU Ha TaHXO CO-
XTOPU aHATOMM, 6aJIKU Xos1aTH GYHKCUOHAJIMU KaTU parxo HU3 ap3é6u Kapja maBa, K1
6apou MHTHUXOOU CTpPATErUsIXOM UJ0PAKYHUU 6EMOPOH (MYIIOXH/A, UCJIOXU TOPMOHAJN &
Yappox#) MyxuM acT. TaTOUKH aJiITOPUTMXO0H yJaTpacaaou Jlomniep Aap aMavsau nejuaTpu
Ba MaMMOJIOTH OLUIKOPKYHUU GapBaKTH NATOJIOTUSXO Ba MELMITMPUU PACMUETH HOJIO3UMHU
VMHBa3MBM a3 cababu TaFMpoTH GU3H0JIOTUM BoGacTa 6a CUHHY COJIPO OCOH MEKYHaJ,

Kasmmmaxou kamman: Yatpacagou /Jonsepu, Faayixoy KAP, THHEKOMACTHS, CApaTOHU
CHHa, TAalIXMCH YJTpacajo, reMoJIJMHAaMUKa, 6a/oFaT.

Bbapou uktu60c: OguHaesa H.A., 3uésona IlI.C. Jlonsieporpadusu yatpacaaon gap Taul-
XMCU 6€MOPUXOH FAJIyAX0U KD AAp KYJAKOH Ba KaJIOHCOJ0H. YappoXUu MJIacTUKA Ba THO-
6u 6apkapopco3u. 2026. Yunau 2, Ne 2. C. 85-102. https://doi.org/10.65197/3106-4035-
2026-2-2-85-102
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AkTyasibHOCTB. Ha coBpemMeHHOM 3Ta-
e pa3BUTHUS KJIWHUYECKOW Me[WILMHbI
3ab0JieBaHUsl  MOJIOUHbIX kese3 (MIK)
IPOYHO YAEPKUBAKT JUAWPYOLHE MO3U-
MU B CTPYKType 0611el 3a601€eBaeMOCTH,
Npe/CTaBJisisi COOOM Cepbe3Hy0 Meu-
KO-COLMa/IbHYI0 npo6sieMy. HecMoTpsi Ha
3HAYUTEJIbHbIE yCIIeXH B 00JIaCTU JIy4eBOH
JIMarHOCTUKH, BOMPOChl paHHeW BepUdU-
KallUM NaTOJIOTUYECKUX U3MEHEeHHUH, 0CO-
OEHHO B MePHUO/bl OYPHBIX FTOPMOHAJIbHBIX
TpaHcpopMalMil OpraHu3Ma, OCTAKTCS
peAMeTOM OCTPbIX AUCKyccud. CorsacHo
9KCIEPTHBIM OILleHKaM, Ipe/iCTaBJIeHHbIM B
HallMOHAJIbHbIX PYKOBOZCTBAx MO/, peJak-
nuver akagemuka A./l. Kanpuna, pacmnpo-
CTPAaHEHHOCTb KaK [J100pOKayeCTBEHHBIX,
TaK Y 3JI0Ka4YeCTBEHHbIX HOBOOOPa30BaHU M
MK vMmeeT TeHAeHLUIO K HEYKJIOHHOMY pPO-
CTy BO BC€X BO3PACTHBIX NOMYJIALUAX [1].

TpaguLIMOHHO  OCHOBHBIM  METO/OM
CKPHWHUHIA U IEPBUYHOW AUArHOCTHUKHU Ma-
Tosiorud MK dBysieTcs y/abTpa3ByKOBOeE
MCCJIe/IOBaHKE B CEpOLIKaJIbHOM B-pexxuMe.
O HaKO M30JIMPOBAaHHOE IPUMEHEHHE MOp-
dosioruuecko BU3yalM3alMU 3a4acTylo
OKa3bIBaeTCs HEAOCTATOYHbIM JJisl TOY-
HOTO pasrpaHUYeHUs] MPUPO/bl BbISIBJEH-
HbIX U3MEHeHWH. B 3TOM CBAA3Y Ha nepBbIi
IJIaH BbIXOJIUT KOHLIENLUSI MyJIbTHUIIapaMe-
TPUYECKOI'0 YJIBTPAa3ByKOBOI'O MCCJIELOBa-
HUf, KOTOpas MpejmnoJaraeT WHTerpamnymo
CTaHJAPTHOTO CKaHUPOBAHUS C BBICOKO-
TEXHOJIOTUYHbIMU MEeTOJUKAMH OLEeHKHU
TKaHeBOW mnepdy3uun [6]. YapTpa3BykoBast
ponmieporpadusa (Y3/I') no3BossieT KJu-
HULUCTY MOJIYYUTh YHUKAJIbHbIE IaHHBIE O
$YHKLIMOHAIBHOM COCTOSTHUM COCYJIUCTOrO
pycja ucciefyeMon 06J1acTH, YTO SIBJISIET-
Csl KPUTHUYECKU BOXKHBIM JIJIs1 OLleHKH OHO-
JIOTUYECKOW arpecCUBHOCTU BbISIBJIEHHbBIX
O4aros.

Ocobyl0 CJI0KHOCTb B KJIHWHHUYECKOU
NpaKTHKe NpeJCTaBJseT JUAarHOCTHUKa CO-
CTOSIHUM MOJIOYHBIX U TPYJHBIX XKeJie3 y
JieTeld ¥ noJpocTkoB. [leproabl ¢pusnosio-
rMYeCKUX TOPMOHAJIbHBIX «Oypb», TaKHhe
kak Bo3pacT 8-10 JsieT y aeBouek u 12-15
JIET Y Ma/IbYMKOB, XapaKTepU3YHTCH Bbl-
COKOM JMHAMUYHOCTBIO CTPYKTYPHbIX U3-
MEHEHHM MapeHXWMbl. B neauaTpuyeckoun

Relevance. In the current stage of clin-
ical medicine development, breast dis-
eases firmly hold a leading position in the
overall morbidity structure, representing
a serious medical and social problem.
Despite significant advances in diagnos-
tic imaging, issues of early verification of
pathological changes, especially during
periods of rapid hormonal changes in the
body, remain a subject of heated debate.
According to expert assessments pre-
sented in national guidelines edited by
Academician A.D. Kaprin, the prevalence
of both benign and malignant breast tu-
mors is steadily increasing across all age
groups [1].

Traditionally, the primary method for
screening and initially diagnosing breast
pathologies is grayscale B-mode ultra-
sound. However, isolated morphological
imaging is often insufficient to accurate-
ly delineate the nature of the detected
changes. In this regard, the concept of
multiparametric ultrasound, which inte-
grates standard scanning with high-tech
tissue perfusion assessment techniques,
has become increasingly important [6].
Doppler ultrasound (USDG) allows the
clinician to obtain unique data on the
functional state of the vascular bed in the
area being examined, which is critical for
assessing the biological aggressiveness of
the detected lesions.

Diagnosing mammary and breast con-
ditions in children and adolescents pres-
ents a particular challenge in clinical prac-
tice. Periods of physiological hormonal
“storms,” such as the ages of 8-10 years
in girls and 12-15 years in boys, are char-
acterized by highly dynamic structural
changes in the parenchyma. In pediatric
practice, physicians frequently encounter
the phenomenon of premature thelarche,
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NpakTUKe Bpayd 4YacTO CTAJIKUBAKOTCH C
dbeHOMEeHOM MNpex/eBPEMEHHOrO TeJlapXe,
IpU KOTOPOM KpakHe Ba)KHO CBOEBPEMEH-
HO AuddepeHIIUPOBATh BapHUAHThl HOPMBbI
OT MPH3HAKOB UCTUHHOTO MpeX/ieBpeMeH-
HOTO I0JIOBOTO co3peBaHus [4, 7]. HeuHBa-
3MBHas OLleHKAa MHTEHCUBHOCTHU KPOBOTO-
Ka B pa3BUBAIOLIENCS KeJe3UCTOW TKaHH,
NpOBOJMMAs C MOMOIIbIO JOMNIJIEPOBCKUX
TEXHOJIOTUHM, NO03BOJISIeT M36eaTb U30bI-
TOYHBIX JMaTHOCTUYECKUX MPOLEAYP U He-
ONpaB/IaHHOM TCHUXO03MOLMOHAJIbHOM Ha-
Ipy3KH Ha NaljMeHTa U ero poautesen [11].

AHanorvyHasg npo6JieMa akTyaJlbHa M
JUIS1 MY>KCKOW monyJsisiiuy. [MHekomacTus,
NpOSIBJAIONIASCA YBeJUYEHUEM TPYAHbIX
KeJie3 Y MaJIbYMKOB-TIOJPOCTKOB B NEPUO/,
nybepTaTa, B OOJIBIIMHCTBE CJIy4aeB HO-
CUT TPAaH3WUTOPHBIA XapaKTep, OAHAKO OHa
TpebyeT TuaTeJabHOU JUdPepeHIMaTbHON
JIMarHOCTUKU C MCTHHHBIMH HOBOOOpa3o-
BaHUSIMU UM Jjunomactuen [9]. CoBpeMeH-
Hble UCC/Ie[J0BaHUS aKLEeHTUPYIT BHHUMa-
HUe Ha TOM, YTO UMEHHO yJbTPa3BYyKOBasi
BU3ya/U3aldsl B COYETAHUHU C LBETOBBIM
JlonIiepoBCKUM KaptupoBanueMm (LK)
N03BOJISIET 0O'bEKTUBHO OLIEHUTb CTAaJHI0
TMHEKOMACTHU U XapaKTep eé BaCKyJ/sipu-
3aluy, YTO ONpeJiesisieT BbIOOp MeX/1y KOH-
CepBAaTUBHOM TAaKTUKON HAOJIIO[EHUS U XU-
pypruyeckou koppekuuei [3, 5, 10].

B o6s1acTM OHKOMaMMOJIOTUH POJIb J01-
mieporpadun TpaHchopMUpOBaiach U3
BCIIOMOTaTeJIbHOM B OJHY W3 KJ/IOYEBBIX.
3/10Ka4ecTBeHHasA TpaHcpopManus TKaHU
Hepa3pbIBHO CBsi3aHa C MPOLLECCOM MaTo-
JIOTUYECKOT0 HeoaHTuoreHesa - GOpMHUpPO-
BaHUSI XAOTUYHOM ceTHU (YHKIMOHAJIbHO
HENOJIHOLIEHHBIX MMKpPOCOCY/IOB, obecrme-
YMBAILHUX POCT OMYXO0JIU. BbIsiBI€HNE 3TUX
COCYJIUCTBIX NAaTTEPHOB C MOMOLIbIO 3HEP-
reTU4eCKOro M CHEeKTPaJibHOrO JOMIjiepa
NO3BOJISIET 3aMOf03PUTh MaJIMTHU3ALMIO
elle J0 MOSIBJIEHHUS] BbIpaXXKeHHbIX MOpPQO-
JIOTMYeCKUX NMPU3HAKOB UHBA3uHU [2]. Bax-
HO OTMETHUTb, YTO Y >KEHIUIUH C BbICOKOU
PEHTTEHOJIOTUYECKOU MJIOTHOCTBIO MOJIOY-
HBIX KeJie3 («IIJIOTHbIM QpOH»), I/ie 4YBCTBU-
TEJbHOCTh MaMMOTpapuU CyLIeCTBEHHO
CHI)KeHa, UMEHHO [I0NIMJIepOMeTPUYECKUe
NOKa3aTeJIu CTAaHOBSITCS pellalol[MMU B aJl-

which makes it crucial to promptly dif-
ferentiate normal variants from signs of
true precocious puberty [4, 7]. Non-inva-
sive assessment of blood flow intensity in
developing glandular tissue, performed
using Doppler technology, helps avoid
unnecessary diagnostic procedures and
unnecessary psychoemotional stress on
the patient and their parents [11].

A similar problem is relevant for the
male population. Gynecomastia, which
manifests as enlargement of the mam-
mary glands in adolescent boys during
puberty, is transient in most cases; how-
ever, it requires careful differential diag-
nosis with true neoplasms and lipomas-
tia [9]. Modern research emphasizes that
ultrasound imaging combined with color
Doppler mapping (CDM) allows for an
objective assessment of the stage of gy-
necomastia and the nature of its vascu-
larization, which determines the choice
between conservative observation and
surgical correction [3, 5, 10].

In the field of oncomammology, the
role of Doppler ultrasonography has
transformed from a supporting role to a
key one. Malignant tissue transformation
is inextricably linked to the process of
pathological neoangiogenesis—the for-
mation of a chaotic network of function-
ally defective microvessels that facilitate
tumor growth. Identifying these vascu-
lar patterns using power and spectral
Doppler allows for the suspicion of ma-
lignancy even before the appearance of
pronounced morphological signs of inva-
sion [2]. Importantly, in women with high
breast density (“dense background”),
where the sensitivity of mammography
is significantly reduced, Doppler ultraso-
nography parameters become crucial in
the diagnostic search algorithm [12].

Moreover, quantitative analysis of he-

2026, T 2,Ne2 |[lnacTuyeckass XMpyprusi ¥ BOCCTAaHOBUTE/IbHAA MeAULUHA

Plastic surgery and reconctructive medicine | 89



Y/IETPA3BYKOBAS JOMIIJIEPOTPA®HA B IMATHOCTUKE ITATOJIOTUIA MOJIOYHBIX KEJIE3 Y IETEM X B3POCJIbIX

rOpUTMe JUAarHOCTUYECKOro noucka [12].

Bosee Toro, ko/JMyecTBeHHbIN aHaJIW3
reMoJJMHaMUKH (ompejiesieHHe MHUKOBOU
CUCTOJINYECKON CKOPOCTH KPOBOTOKA U UH-
JleKCca pe3UCTEHTHOCTH) OTKPbIBaeT HOBbIE
BO3MOXXHOCTH B NPOTHO3WPOBAHUHU Teue-
HUS 3ab60J1eBaHUsl. YCTAaHOBJIEHO, YTO BBbI-
COKMe 3HaueHHs CKOPOCTHBIX [TI0Ka3aTeJelt
U crnenuduyeckass apxUTEKTypa COCYZOB
BHYTPH Y3JIOBOTO 06pa30BaHHUs HANPSIMYIO
KOPPeJMPYIOT C TUCTOJIOTHUYECKUM Tpeu-
JIOM (CTemneHbl0 3JI0KaYECTBEHHOCTH) OIy-
xosu [13, 14]. UHTerpauus JaHHBIX YJbT-
pa3ByKoOBOM Jomnmeporpaduu ¢ aHaJIUu30M
crienupUYeCKUX CbIBOPOTOYHBIX OHKOMap-
KepOB [03BOJISIET CO3/1aTh IEPCOHAIU3UPO-
BaHHYIO JUarHOCTUYECKYI0 MO/ieJb, 3HaYU-
TEeJIbHO MOBBILIAIOLIYI0 MPOTHOCTUYECKYIO
LIEHHOCTb uccaeoBaHus [8].

TakuM o06pa3oM, aKTyaJbHOCTb HpH-
MeHeHUus1 Joliieporpadu B MaMMoO-
JIOTUYECKOW MpaKTUKe O0O6yCJOBJIeHA He-
06XOJUMOCTbI0  NOBBILIEHUS] TOYHOCTH
HEMHBA3UBHOW [JIUAaTHOCTUKH, CHUKEHHS
4aCTOTbl HEONpPaBJAaHHbIX OUOINCHUI U pas-
paboOTKU YeTKUX aJITOPUTMOB BeJleHUS
MalMeHTOB B pa3/IMYHble BO3pACTHbIE Ile-
puozpl. BcecTopoHHee u3yyeHUe BO3MOXK-
HOCTeH JJaHHOT0 MeTo/a Ha NpuMepe aHa-
Ju3a 77 KJIAHUYECKUX CJy4aeB MO3BOJIUT
YTOYHUTD 3X0orpadruyiecKkre KpUuTeprUU HOp-
Mbl U MATOJIOTHH, YTO SIBJSIETCS BAKHBIM
IIaroM Ha HYTH K COBEpLIEHCTBOBAHMUIO
MaMMOJIOTUY€ECKOH CJIYKOBbI.

Lleab ucciaeaoBanms. OLeHUTh JUarHo-
CTUYECKHE BO3MOXKHOCTH Y/IbTPa3BYKOBOMU
fonmeporpadpuu B BepUPUKALUM NATO-
JIOTUYECKUX COCTOSIHUM MOJIOYHBIX >KeJe3
y MallUeHTOB PA3/IMYHbIX 10JI0BO3PACTHBIX
rpynn B MEPUOAbl aKTUBHBIX FOPMOHaJIb-
HbIX U3MEHEeHUH.

Marepuanbl M1 MeToAbl. KiuHuyeckas
6a3a ucciefoBaHus cpopMHUpOBaHa Ha OC-
HOBe aHa/IM3a pe3yJ/IbTaTOB KOMILJIEKCHOTO
obcnenoBaHus 77 TNalMEeHTOB, OOpaTHB-
IIUXCS JIJIs1 OLleHKU COCTOSIHUSI MOJIOYHBIX
Y IPY/JIHBIX XKeJie3 B IepHO/ibl UHTEHCHUBHOM
rOPMOHAJIbHOW TNEePeCTPOMKM OpraHMU3-
Ma. O6mas BbIOOpPKa Oblja pasjie/ieHa Ha
TPYIIbI 10 I0JIOBOMY U BO3PacTHOMY IpU-
3HaKaM: )KEHIIMHbI COCTaBUJIM 56 4esl0BeK

modynamics (determining peak systolic
blood flow velocity and resistance index)
opens up new opportunities in predict-
ing the course of the disease. It has been
established that high values of velocity
indicators and the specific architecture
of vessels inside the nodular formation
directly correlate with the histological
grade (degree of malignancy) of the tu-
mor [13, 14]. Integration of Doppler ul-
trasound data with the analysis of specif-
ic serum tumor markers makes it possible
to create a personalized diagnostic model
that significantly increases the prognos-
tic value of the study [8].

Thus, the relevance of Doppler ultra-
sound in mammology practice stems
from the need to improve the accuracy of
noninvasive diagnostics, reduce the inci-
dence of unnecessary biopsies, and devel-
op clear algorithms for patient manage-
ment at different ages. A comprehensive
study of this method’s capabilities using
77 clinical cases will help refine the ultra-
sound criteria for normal and abnormal
breast cancer, which is an important step
toward improving mammology services.

Purpose of the study. To evaluate
the diagnostic capabilities of ultrasound
Dopplerography in verifying pathological
conditions of the mammary glands in pa-
tients of different age and gender groups
during periods of active hormonal chang-
es.

Materials and Methods. The clinical
study population was based on a com-
prehensive examination of 77 patients
who sought evaluation of their mammary
glands during periods of intense hormon-
al changes. The sample was divided into
groups based on gender and age: 56 pa-
tients were women (72.7%) and 21 were
men (27.3%).
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(72,7% ot o6uiero 4yucaa HUccjaeayeMblx),
MY>K4HMHBI - 21 yesioBek (27,3%).

['pynna nogpoctkoB (Masib4uKH): 21 na-
1MeHT B Bo3pacTte 12-15 sieT. OCHOBHbIM
NOKa3aHWEM K O0O0CJeJOBaHUID CJIYKHUJIO
Ha/IMYle KJIWHUYECKUX MPU3HAKOB THHe-
KOMacTUU (yBeJIMYeHHe TPYJHBIX KeJies,
Ha/IMyMde YMIJIOTHEHUH, >KaJo0bl Ha JHC-
koMoopT). llesibto vcciejoBaHUS B TaHHOM
rpynne siBjasjack auddepeHnuanus ¢u-
3MO0JIOTUYECKOUN MOJPOCTKOBOM T'MHEKOMa-
CTUM OT MATOJIOTUYECKUX U3MEHEeHHUU na-
PEHXUMBI.

JleTckad rpynna (4eBOYKH): NaljueHThI B
Bo3pacte 8-10 JieT. UccienoBaHre npoBoO-
JIUJIOCh NIPU HAJIMYUM Kalob Ha Mpex/ieB-
peMeHHOe yBeJlnueHUe KeJse3 (paHee 8-9
JIET) WY NIO/I03PEHUSIX HA HAPYLIEHHUS TEM-
OB M0JIOBOTO Pa3BUTHSI.

['pynna B3poc/bIX NalMeHTOB (KEHILU-
Hbl): 56 MalUEHTOK PEeNnpolyKTUBHOI'O W
3peJioro Bo3pacrta. McciaeoBaHue BBINOJI-
HAJIOCh KaK B paMKaxX NpoQuJIaKTA4YeCKO-
ro CKpUHUHIA, TaK U NPU HaAJUYUM KaJ00
Ha 06'beMHble 0O0pPA30BaHHUS WJIM BOCIAIU-
TeJIbHbIE NPOLECCHI.

JluarHocThYecKre MepOINpUSATUS  OCY-
IIEeCTBJISIJIMCh C UCNOJIb30BAaHUEM YJ/IbTpa3-
BYKOBOM CHCTEMbI 3KCIEPTHOrO KJiacca, Oc-
HallleHHOM MYJIbTUYaCTOTHBIM JIMHENHBbIM
JIaTYMKOM C paboyuM JuamnaszoHoMm 7,5-12
MT'y. UccnenoBanve npoBOAWJIOCh B CTaH-
JIApTHOM T0JIOKEHUM MallMeHTa Ha CIIUHE C
3aBe/IeHHbIMU 3a TOJIOBY pyKaMH JJis1 o6e-
Crie4eHHs] MaKCMMaJIbHOTO I0CTYIIa KO BCEM
KBa/IpaHTaM >KeJie3bl ¥ aKCUJJISIPHBIM 006.J1a-
CTSIM.

MeTonosiorus o6¢caejoBaHus BKJIKOYaaa
nocse/loBaTe/ibHOE MPHMEHEHUE HECKOJIb-
KHX PEXKUMOB:

- cepolIKa/JIbHOe CcKaHUpoBaHUe (B-pe-
KM ): TIepBUYHAsI OlleHKa aHaTOMUYeCKOH
CTPYKTYpbl, 3XOreHHOCTH TKaHEeW U COCTO-
SHUSI MJIEYHbIX NpPOTOKOB. OLieHUBaOCh
COOTHOIIIEHHE KeJIe3UCTOU, ) KUPOBOU U duU-
6pO3HOM TKaHHU.

- L[BETOBOE JOMNIJIEPOBCKOE KapTUPO-
BaHue (LK) u dHepreTuyeckuil gonmiep
(3/): BU3yanusalnus COCYAUCTOHW TreoMe-
TPUH, ONIpeJieJieHUe CTelleHU BacKy/asipu3a-
MU TKaHEeUW U MOUCK 30H NMaTOJIOTUYECKOTO

Adolescent group (boys): 21 patients
aged 12-15 years. The primary indica-
tion for examination was the presence
of clinical signs of gynecomastia (en-
larged breasts, lumps, and complaints of
discomfort). The aim of the study in this
group was to differentiate physiological
adolescent gynecomastia from patholog-
ical changes in the parenchyma.

Children’s group (girls): patients aged
8-10 years. The study was conducted in
patients with complaints of premature
breast enlargement (before age 8-9) or
suspected disruptions in the pace of pu-
berty. A group of adult patients (women):
56 patients of reproductive and mature
age. The study was conducted both as
part of preventive screening and in re-
sponse to complaints of space-occupying
lesions or inflammatory processes.

Diagnostic procedures were performed
using an expert-grade ultrasound system
equipped with a multi-frequency linear
transducer with an operating range of
7.5-12 MHz. The examination was per-
formed with the patient in the standard
supine position with their arms behind
their head to ensure maximum access to
all quadrants of the gland and the axillary
areas.

The examination methodology includ-
ed the sequential use of several modes:

- gray scale scanning (B-mode): prima-
ry assessment of the anatomical structure,
echogenicity of tissues and the condition
of the milk ducts. The ratio of glandular,
adipose and fibrous tissue was assessed.

- color Doppler mapping (CDC) and
Power Doppler (ED): visualization of vas-
cular geometry, determination of the de-
gree of tissue vascularization and search
for areas of pathological blood flow.

- spectral Dopplerography: quantita-
tive assessment of hemodynamics, in-
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KPOBOTOKa.
- CneKTpajbHas Jgomnmieporpadus: Ko-
JIMYeCTBEHHAs1 OlleHKa T'eMOJAMHAMUKHY,

BKJIIOYAIOIAasi U3MepeHHe MUKOBOU CUCTO-
JINYECKOU CKOPOCTH U UH/IEKCA PE3UCTEHT-
HOCTHU B BbISIBJIEHHbBIX COCY/IaX.

[Ipu aHa/M3e 3XOCTPYKTYpPbl MOJIOYHbIX
KeJsie3 32 HOpMY NPHUHHUMAJIOCh paBHOMeED-
HOe yepeJ/loBaHMe HU3KOIXOTEHHBIX KeJle-
3UCThIX J0JIEK U BBICOKO3XOT€HHBIX TSDKEU
dubpo3HOM TKaHu (cM. Tabsuny 1). Ocoboe
BHHMaHUe Y/IeJISJIOCh TOJIUHE KeJle3U-
CTOTrO CJIOSl, KOTOpasi B HOPMe Yy MOJIOJbIX
KeHIIMH cocTaBsisiaa 14-20 mM. Jlna obe-
crieyeHUsl MaKCHMaJIbHOU JI0CTOBEPHOCTHU
pe3y/IbTaTOB Y »KEHIIMH PENPOAYKTUBHOTO
Bo3pacTta Y3U npoBoguiock ctporo Ha 5-10
JleHb MEHCTPyaJIbHOr0 IUKJA, YTO MUHU-
MHU3UPOBaJIO BJAUSHUE PU3HOJIOTHYECKOTO
OTeKa TKaHeH B JIIOTEUHOBYIO (asy.

B mpouecce wucciaesoBaHus TPOBOJU-
Jacb auddepeHIMaibHasg JAUAarHOCTUKA
BPOXK/IEHHBIX aHOMaJIMK Pa3BUTHS, TAKHUX
KaK amJja3usi, MOHOMACTHs, MOJMMAaCTUs
(mo6aBoYHbIE [0JIM) U HWHBEPCUS COCKa.
[Ipy BBISABJIEHMU Y3JI0OBBIX 0Opa30BaHUU
IPUMEHSJICS AJICOPUTM OLIEHKHU M0 CUCTEME
BI-RADS c¢ o6s13aTesibHbIM JONIJIEPOTpa-
dUYecKMM aHaIM30M MepPU- U UHTPAHOAY-

cluding measurement of peak systolic ve-
locity and resistance index in identified
vessels.

When analyzing the echostructure of
the mammary glands, a uniform alterna-
tion of low-echoic glandular lobules and
highly echogenic fibrous tissue strands
was considered normal (see Table 1).
Particular attention was paid to the thick-
ness of the glandular layer, which is nor-
mally 14-20 mm in young women. To en-
sure maximum reliability of the results in
women of reproductive age, ultrasound
was performed strictly on days 5-10 of
the menstrual cycle, which minimized
the effect of physiological tissue edema
during the luteal phase.

The study included differential diagno-
sis of congenital malformations, such as
aplasia, monomastia, polymastia (addi-
tional lobes), and nipple inversion. When
nodular lesions were detected, the BI-

Ta6auna 1. IudppepeHnuanbHO-

MOJIOYHBIX »KeJie3 1o JaHHbIM Y3U

-AUArHOCTHYECKHeE MapaMeTphbl CTPYKTYPbI

Table 1. Differential diagnostic pa-
rameters of the structure of the
mammary glands according to ultra-

sound data
INlapameTtp/ Hopma (B-pexum)/ [laTo/10rM4YecKue u3MeHeHus1 /
Parameter Norm (B-mode) Pathological changes
OpHOpoaHasd, yeTKas
. |HapylieHve apXuTeKTOHUKH, HAJTUYUE
IxocTpyKTypa/ |AuddepeHnManus TKaHel o
. 30H uHQuUabTpanuu/ Violation of the ar-
Echostructure / Homogeneous, clear tis- : e :
: - chitecture, presence of infiltration zones
sue differentiation
JIuHeliHble aH3XoTeHHble |PacuivpeHnue (3KTa3us), HaJIM4YHe
IIpotoxku/ CTPYKTYpHI 70 2 MM / Lin- |npucTeHOYHBIX pa3pacTaHuii/ Ex-
Channels ear anechoic structures up |pansion (ectasia), presence of parietal
to 2 mm growths
KonTyps1/ PoBHblIe, ueTkre/ Smooth, |HepoBHbIe, 1y4yrcThie, pa3mbiThie/ Une-
Contours clear ven, radiant, blurry
KpoBoTok .
EquHUYHBbIE CUTHAJIBI, ['unepBackKy/asspu3aivs, XaOTUYHbIN
(Aonnnep)/ o) o .
HU3KockopocTHOM/ Single |anruorenes3/ Hypervascularization, cha-
Blood flow (Dop- | . : . .
pler) signals, low speed otic angiogenesis
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JIIPHOT'0 KPOBOTOKA /151 UCKJIOYEHUS IPU-
3HAaKOB MaJIMTHU3ALUU.

CtaTtuctuyeckas o00paboOTKa MOJTYYeH-
HbIX JIJaHHBIX BBINOJIHSJIACh C HMCHOJIb30-
BaHMEM MaKeTa MporpamMm JJjs d6uomMenu-
UHCKUX UccaefoBaHud. Onpenensivch
cpenHue 3HadyeHus (M) u ctaHAapTHOE OT-
KJIoHeHue (SD).

Pe3synbraThl uccaeaoBaHus. B xoxe
IPOBEJEHHOW PaboThl ObLIM NpPOAHATU3U-
pPOBaHbl JUAarHOCTUYEeCKUe JlaHHble 77 ma-
[JMEHTOB, 0OPAaTUBILIUXCS B MEPHUOAbI BbIpa-
YKEHHbIX TOPMOHAJIbHBIX TpaHCc$OpMaLUL.
[losroBO3pacTHasA CTPyKTypa BbIOOPKHU pac-
npejie/inaach CJaeAyrIliuM 0O6pa3oM: KeH-
IMHbI cocTaBUJIU 56 dyesoBek (72,7%),
My>4uHBbI - 21 yenoBek (27,3%). OcHoOB-
HOU aKIeHT B aHaJiu3e pe3yJIbTaTOB ObLI
CeJlaH Ha OLLEHKY 3XOCTPYKTYphI MapeH-
XUMBbI U KOppEeJSALUI0 reMOJUHaMU4YeCKUX
noka3aTeJsied ¢ MOppoJIOTUYECKUMU U3Me-
HEHUSMH.

HopMaTuBHasi 3X0CEMHOTHKA MOJIOY-

12L-RS/MoncuHaa s MI 1.1
3.8cm/13/11Hz TIs 0.7 19.06.2019

3113305U5-19-06-13-8

PucyHok 1. HopmasbHasa 3XOCTPYKTY-
paMoOJIOYHOM xKeJie3bl. Busyanusupyercs
OAHOPOAHAA CTPYKTypa 6e3 JIOKAa/IbHBIX
yIUIOTHeHUM. To/lmMHa Ke1e3ucToro
cj101 18 Mm.

RADS assessment algorithm was used,
with mandatory Doppler ultrasonogra-
phy of peri- and intranodular blood flow
to rule out signs of malignancy.

Statistical processing of the obtained
data was performed using a biomedical
research software package. Mean values
(M) and standard deviations (SD) were
determined.

Study results. The diagnostic data of
77 patients who presented during periods
of significant hormonal changes were ana-
lyzed. The sample was distributed by age
and gender as follows: 56 patients (72.7%)
were women and 21 (27.3%) were men.
The primary focus of the analysis was on
assessing the parenchymal echostructure
and correlating hemodynamic parameters
with morphological changes.

TATAROV.RU

Figure 1. Normal breast echostruc-
ture. A homogeneous structure with-
out localized densities is visualized.
The thickness of the glandular layer is
18 mm.
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HbIX KeJsie3. Y Tpynnbl NalueHToB € Qu-
3M0JIOTUYeCKOW HOpMOH (n=38) ysbTpas-
ByKOBasi KapTUHAa XapaKTepu3oBaJsach
NpaBUJbHOW apXUTEKTOHUKOU TKaHeM.
IXOCTPYKTypa npeJicTaBssijaa cob0l 3aKo-
HOMEpHOe YyepeZj0BaHMe HU3KO3XOTeHHbIX
(TeMHBIX) 30H, COOTBETCTBYIOUIUX KeJie-
3UCTBIM [I0JIbKaM, M BbICOKO3XOT€HHbIX
(cBeT/1bIX) JIMHEWHBIX CTPYKTYp, GopMuU-
pyeMbIX GUOPO3HBIMHU TSIKAMHU U }KUPOBOHU
TKaHbIO.

KiroueBbIMU XapaKTepUCTUKAaMU HOP-
Mbl, 3apUKCUPOBAHHBIMU B XO/I€ UCCIE/0-
BaHMs, CTAJIU:

- audbdepeHnManus TKaHeW: 4YeTKoe
pasrpaHAyYeHue NOJKOKHO-KUPOBOH
KJIETYaTKHU, pETPOMaMMapHOIro NpoCTpaH-
CTBA U ’KeJIe3UCTOTO TPeyroJibHUKA.

- MJIeYHble IPOTOKU: JIOLUPOBAIHCh KaK
JIMHEWHblE aHIXOTeHHbIe CTPYKTYphl Ua-
MeTpOM He 6oJiee 2 MM.

- TOJILIMHA NapeHXUMbIl: Y MOJIOJbIX
>KEHILUH TNOKa3aTeJu BapbHPOBAJIUCh OT
14 no 20 mMm.

Oco6eHHOCTU TeMOJUHAMUKU U [101-
ieporpadpuvyeckui aHanus. [[pumeHenue
Jlonmiieporpaduy MO3BOJIMJIO HE TOJIBKO
OLIEHUTb AHATOMUYECKYI LeJIOCTHOCTD,
HO Y BbISIBUTb QPYHKIIMOHAJIbHbIE 0COOEH-
HOCTH KPOBOTOKQ, YTO KPUTHUUYECKH BAXKHO
qas aubdepeHMaJbHOW JMAarHOCTUKU. B
X0Jle WCCelOBaHUS ObLJIO YCTAHOBJIEHO,
YTO CKOPOCTb KPOBOTOKA U XapaKTep Ba-
CKyJIIpU3allMM MO3BOJIKOT YETKO pa3rpa-
HUYUTH I00pOKaYeCTBEHHbIE YIIJIOTHEHUS
OT NATOJIOTMYECKUX MpoleccoB (Bocnase-
HUH Y HEOIJIa3UH).

Bo3pacTHble 0COOEHHOCTHY M MATOJIOTU-
yeckue u3MeHeHus. [Ipu aHa/M3e JaHHbBIX
MaJIbiMKOB-NIOAPOCTKOB (12-15 seT) nep-
BUYHOM 3ajjauyel Obl1a AuddepeHIpanms
du3noJoruieckon mnybepTaTHOW THHe-
KOMacTUM OT MaTOJIOTUYeCKUX 06paso-
BaHUU. Y AeBoYeK jonmieporpadus Mnpu-
MeHsJIach MpPU KajobaXx Ha YCKOpPEHHOe
pa3BuTHe xese3 (paHee 8-9 JseT) AJs uc-
KJIIOUEHUS NPeX/AeBPEMEHHOT0 MOJIOBOTO
CO3peBaHUs.

Normative echosemiotics of the mam-
mary glands. In the group of patients
with physiological norms (n=38), the
ultrasound image was characterized by
regular tissue architecture. The echotex-
ture consisted of a regular alternation of
low-echoic (dark) zones corresponding
to glandular lobules and highly echogen-
ic (light) linear structures formed by fi-
brous bands and adipose tissue.

The key characteristics of the norm re-
corded during the study were:

- tissue differentiation: clear demarca-
tion of the subcutaneous fat, retromam-
mary space, and glandular triangle.

- milk ducts: located as linear anechoic
structures no more than 2 mm in diameter.

- parenchymal thickness: in young
women, values ranged from 14 to 20 mm.

Hemodynamic characteristics and
Doppler analysis. The use of Doppler ul-
trasound allowed us not only to assess
anatomical integrity but also to identify
functional characteristics of blood flow,
which is critical for differential diagnosis.
The study established that blood flow ve-
locity and vascularization patterns allow
for clear differentiation between benign
masses and pathological processes (in-
flammation and neoplasia).

Age characteristics and pathological
changes. When analyzing data from ado-
lescent boys (12-15 years old), the prima-
ry goal was to differentiate physiological
pubertal gynecomastia from pathological
lesions. In girls, Doppler ultrasound was
used for complaints of accelerated glan-
dular development (before age 8-9) to
rule out precocious puberty.

Diagnosis of

neoplastic process-

94 | Ili1acTu4yeckass XMpyprus 1 BOCCTAHOBUTE/IbHAsA MeJMIIMHA

Plastic surgery and reconctructive medicine | 2026, T 2,N22



ULTRASONIC DOPPLER IMAGING IN THE DIAGNOSIS OF BREAST DISORDERS IN CHILDREN AND ADULTS

/luarHocTvKa HeOIJIACTUYECKUX IIPO-
IleCCOB — pakKa MOJIOYHBIX kese3 (PMIK).
Cpeau ob6cnejoBaHHbIX NalLMeHTOB (mpe-
VMMYILECTBEHHO B YKEHCKOM rpyIIie) O6bLIU
BbISIBJIEHBI C/Iy4au 3JI0Ka4YeCTBEHHBIX HO-
BoOOpa3oBaHUW. OCHOBHBIMHM MNpPH3HAKa-
MU, 3apUKcUpoBaHHBIMU npu Y3U ¢ gon-
nieporpadueit, cTajayv aCHMMETPUS KeJles,
Ha/IMyMe MJIOTHBIX y3JI0B 6€3 YeTKUX rpa-
HUL[ U cnenudUiecKre KOXXHble U3MeHe-
HUSI.

B xozne uccienoBaHus O6bLIU BblJleJI€HbI
cleAywolUlMe THUMNBI paka MOJIOYHOU KeJle-
3bl HA OCHOBE MX 3XOr€HHOM JIOKaJIU3al i u:

-IPOTOKOBAsi KapuMUHOMa: HauboJee
yacTasd JiOKaJM3anus MNaTOJIOTUYeCKOTO
npolecca B CHCTEMe IPOTOKOB.

- JI0JIbKOBasl KapliMHOMA: NOpaKeHUe
YKeJIe3UCTBIX JJ0JIEK.

- TPWK/Jbl HEFaTUBHBIA pak: HauboJsee
arpecCUBHbIM THUIl C BBICOKOU CKOPOCTHIO
Xa0TUYHOTO aHTMOreHe3a M0 JJaHHbIM [011-
nJiepa.

es - breast cancer (BC). Among the pa-
tients examined (primarily in the female
group), cases of malignant neoplasms
were identified. The main signs recorded
by ultrasound with Doppler were glan-
dular asymmetry, the presence of dense
nodules without clear boundaries, and
specific skin changes.

The study identified the following types
of breast cancer based on their echogenic
location:

- Ductal carcinoma: the most common
location of the pathological process in the
ductal system.

- Lobular carcinoma: lesions of the
glandular lobules.

- Triple-negative carcinoma: the most
aggressive type with a high rate of cha-
otic angiogenesis according to Doppler
imaging.

PucyHoK 2. /loniuieporpaMmMa MOJIOYHOU
Kesie3pl. OLleHKa CKOPOCTU KpPOBOTOKA B
pexxuMe LBeTOBOro KaprupoBanus (LIJK).
Busya/mmsupyrTca eAUHUYHbIE CUTHAJIBI B
MEX/10/IbKOBBIX IIeperopojKax.

Figure 2. Doppler ultrasound of the
mammary gland. Blood flow velocity as-
sessment using color mapping (CDM).
Single signals are visualized in the inter-
lobular septa.
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Ta6sinna 2. Buabl BbIIBJIEHHBIX
AaHOMAaJ/IUM pa3BUTHA B
00C/IeJOBAaHHOM rpymnimne

Table 2. Types of identified developmental anom-
alies in the examined group

Buj anomasnu/ Type of anomaly

XapakTepuctuka/ Characteristic

Ania3us / Aplasia

[lonHoe BpOXJEHHOE OTCYTCTBHE >KeJe3UCTOU
TKaHH, COCKa U apeoJibl, 1160 TOJIbKO ese3bl / Com-
plete congenital absence of glandular tissue, nipple
and areola, or just the gland.

IMonumactusi / Polymastia

Hanvyve [OMOJHUTENBHBIX MOJIOYHBIX KeJies,
O6GBIYHO PACHOJIOKEHHBIX BJ0JIb MOJIOYHBIX JIUHUH /
The presence of additional mammary glands, usually|
located along the milk lines

'mnonsasus / Hypoplasia

Henopa3BuTrhe MOJIOUHOM Kese3bl (MaJieHbKUU
pasMep oTHocuTesbHO HOpMbl) / Underdevelop-
ment of the mammary gland (small size relative to the
norm)

HHBepcusi cocka / Nipple inversion

BTsaHyTOE MIOJIO’KEHUE COCKaQ, Tpebytolee
nuddepeHIMATbHON JMATHOCTHUKHU JJ151 UCKJIIOUEHU ST
HoBoobpasoBaHuk / Inverted nipple position requi-
ring differential diagnosis to exclude neoplasms

[IpoBesieHHOE HUCCIeL0BaHUE, OXBATUB-
mee 77 KIMHUYECKUX CJIy4YaeB, I03BOJIAET
cpOpMyIMpOBaTH 060CHOBAHHbIE BBIBO/bI
0 BBICOKOW JJMAarHOCTUYE€CKON 3HAaYMMOCTHU
yJIbTPa3ByKOBOW JonIieporpaguu B CO-
BpeMeHHOM MaMMOJIOTUYeCKOH NpaKTHUKe.
WHTerpauusa MeTOA0B OLEHKU KpOBOTO-
Ka B MPOTOKOJIbI CTaHJAPTHOI'0 06cCJIes0-

LT

PucyHok 3. Ixorpaduyeckue npusHaKu
3JI0Ka4eCTBEHHOI'0 HOBOOOpa30BaHWA.
Busyamsupyetrcs:s 00beMHOe 00pa3o-
BaHHe C HEPOBHbIMU KOHTypaMH H 3¢-
deKTOM «IMMOHHOM KOPKHU» Ha KOXKe.

BREAST

The study, which included 77 clinical
cases, allows us to formulate substanti-
ated conclusions about the high diagnos-
tic value of Doppler ultrasound in mod-
ern mammological practice. Integrating
blood flow assessment methods into
standard breast examination protocols

1200

Figure 3. Ultrasound signs of a malignant
neoplasm. A space-occupying lesion
with irregular contours and a «lemon
peel» effect on the skin is visualized.
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BaHUSI MOJIOYHBIX JKeJie3 CylleCTBEHHO
pacmiMpsieT BO3MOXHOCTH KJIMHUILUCTA,
M03BOJIsISI MeperuTH OT NpocTod Mopdo-
JIOTUYECKOW BU3ya/M3alUU K IJIyDOKOMY
GYHKIMOHA/IbHOMY aHaJIM3y COCTOSIHUSA
TKaHeHU.

KitoueBbIM pe3ysibTaTOM paboThl CTalI0
NOATBEPXKJAEHUE TOrO0, YTO JOMNIJeporpa-
duyeckue nokasaTesiv SBJSIOTCS HaJeX-
HbIMU KPUTePUAMU A5 AuddepeHIpalb-
HOU IMaTHOCTHUKHU B CJIO’KHbIE BO3PACTHbIE
nepuo/ibl. B yactHocTH, npu o6cies0Ba-
HUM MOJAPOCTKOB (Masb4uMKOB 12-15 seT
u aeBouek 8-10 JsieT) MeTon 3apeKOMEH-
JloBas cebsi kak 3QPEeKTUBHbIA HHCTPY-
MEHT pa3rpaHUyeHUsT PU3UO0JIOTHUYECKUX
BapUaHTOB MyO0epTAaTHOrO pa3BUTHUSA OT
VCTUHHBIX MaTOJOTHYECKHUX COCTOSHUMU.
YcTaHOBJIEHO, YTO OLleHKA XapaKTepa Ba-
CKYJIIpU3alli¥ U CKOPOCTHBIX IapaMeTpPOB
KpPOBOTOKA IMO3BOJISIET C BBICOKOW TOYHO-
CTbI0O MJeHTUPULUPOBATb HBEHUJBHYIO
rMHEKOMAacTHl0, NpejoTBpaljasg TeM ca-
MbIM NPOBeJileHHe UHBA3UBHbIX NPOLEAYD

significantly expands the clinician’s ca-
pabilities, allowing for a transition from
simple morphological visualization to a
comprehensive functional analysis of tis-
sue condition.

A key result of the study was confirma-
tion that Doppler ultrasound parameters
are reliable criteria for differential diag-
nosis during complex age periods. Specif-
ically, when examining adolescents (boys
aged 12-15 and girls aged 8-10), the
method has proven itself to be an effec-
tive tool for distinguishing physiological
variants of pubertal development from
true pathological conditions. It has been
established that assessing the nature of
vascularization and blood flow velocity
parameters allows for the highly accurate
identification of juvenile gynecomastia,
thereby preventing invasive procedures
and unnecessary surgical interventions.

PucyHoK 4. IIBeToBO€e JONIUIEPOBCKOE Kap-
THPOBaHUE NMPH pPaKe MOJIOYHOM KeJsie3bl.
Perucrpupyercss HWHTEHCUBHBIA XaoTHY-
HbIii KPOBOTOK BHYTPH OIyX0JIEBOTO y3J1a
(mMpU3HaK aTUMHYHOTO AHTHOTeHe3a).

Figure 4. Color Doppler imaging in
breast cancer. Intense chaotic blood
flow inside the tumor node is recorded
(a sign of atypical angiogenesis).
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Y HeollpaB/JJaHHOE XUpypruyeckoe BMella-
TeJbCTBO. /[l neauaTpUYecKOW MPaKTHU-
KU 3TO UMEET He TOJbKO KJIMHHUYECKOE, HO
M BaXKHOE J€OHTOJIOTUYECKOE 3HAYeHHUE,
CHUKasi YpOBeHb CTpecca y MallMeHTOB U
UX POJIUTEJIEN.

B KOHTEKCTe JAMarHOCTUKU HOBOOOpa-
30BaHMM Y B3POCJIbIX MALUEHTOK HCIOJIb-
30BaHHWE I|BETOBOr0  JOMNIJIEPOBCKOrO
KapTUPOBaHUS U CHEKTPaJIbHOrO aHaJu-
3a reMOJJMHAaMHUKU NpPOJIEMOHCTPHUPOBAJIO
CBOI0 HE3aMEHHUMOCTb B BbISIBJIEHUU TPU-
3HAKOB MAaTOJIOTUYECKOTO aHTHOTeHe3a.
B03MOHOCTb BHU3ya/IM3UpPOBAaTh aTHUIINY-
HYIO0 COCY/IUCTYI0 CeTbh U OL|€HUTb UH/EK-
cbl TnepudpepuyecKoro CONpPOTHUBJIEHUS
BHYTPH Y3JI0BbIX 00pa30BaHUU MO3BOJISAET
BbISIBJISITh 3JI0Ka4YeCTBEHHbIE MPOLECCHI HA
PaHHUX CTaAUAX, laxKe B TeX Cayvasix, Kor-
Jla CepollKa/ibHasl 3XOKapTUHA OCTaeTCs
HEO/JHO3HAYHOU. ITO OCOOEHHO aKTyaJIbHO
JIJIS1 KEHLUH C BICOKOW MJIOTHOCTBIO Ke-
JIEBUCTOW TKaHHW, TJle TpaJULlMOHHbIE Me-
TO/bI JIy4YEBOW IMATHOCTUKU MOTYT UMETh
OorpaHHYeHHUsl.

Kpome Toro, vcciesoBaHve mokasaJo,
4yTO Aonmieporpadus sBaseTCsS YYBCTBU-
TeJIbHbIM MapKepoM BbIPa)KEHHOCTH BOC-
NaJMTeJbHbIX MPOLECcCOB. [[JuHaMu4YecKoe
HabJIl0/IeHre 32 UHTEHCUBHOCTBIO nepdy-
3MU TKaHe! B ouare Nopa*keHus N03BoJIsIET
00'bEKTUBHO OILleHUBaTb 3(pPEKTUBHOCTb
NPOBOAUMOKW  MPOTUBOBOCIHAJIUTENBHOMN
WJIK TOPMOHAJIbHOM Tepanuu, 4YTO CIocoo-
CTByeT CBOEBPEMEHHOW KOpPpPEKLUU Jie-
4yeOHOU TaKTHUKHU.

OGcyxaeHue. AHa/IM3 pe3y/IbTaTOB UC-
clelOBaHUs TOATBEPXKJAeT TUIOTe3y O
TOM, YTO U30JIMPOBAHHOE IPUMEHEHUE Ce-
poIlIKaJbHOU 3xorpaduu B COBpeMEHHOU
MaMMOJIOTHMH He BCerja obecrneyrBaeT He-
006X0MMYI0 JUAarHOCTUYECKYI0 TOUYHOCTD,
0COGEHHO B rpyNiax pUcKa U B MEPUO/bI
rOPMOHaAJIbHOW J1abUIbHOCTHU. [losyyeH-
Hble HaMU JaHHble 0 HOPMATHUBHOW TOJI-
IIMHEe >XesJe3UcTod TKaHu (14-20 MM) u
0COOEHHOCTAIX 3XOCTPYKTYpbl B 3aBUCH-
MOCTH OT ¢a3bl IUKJA KOPPEJUPYIOT C
byHlaMeHTaJbHbIMUA MOJIOXKEHUSIMU OT-
€4eCTBEHHOH IIKOJIbl MaMMOJIOTHH [1, 6].
OJiHaKoO MMEHHO BHe/IpeHHe J0NIieporpa-

For pediatric practice, this has not only
clinical but also important deontological
significance, reducing the level of stress
in patients and their parents.

In the context of diagnosing neoplasms
in adult female patients, the use of color
Doppler mapping and spectral hemody-
namic analysis has proven invaluable in
identifying signs of pathological angio-
genesis. The ability to visualize atypical
vascular networks and assess peripheral
resistance indices within nodular lesions
enables the detection of malignant pro-
cesses at early stages, even in cases where
the gray-scale echocardiogram remains
ambiguous. This is especially relevant for
women with high-density glandular tis-
sue, where traditional imaging methods
may have limitations.

Furthermore, the study demonstrated
that Doppler ultrasonography is a sensi-
tive marker of the severity of inflamma-
tory processes. Dynamic monitoring of
tissue perfusion intensity at the lesion
site allows for an objective assessment of
the effectiveness of anti-inflammatory or
hormonal therapy, facilitating timely ad-
justments to treatment strategies.

Discussion. Analysis of the study re-
sults confirms the hypothesis that the
isolated use of gray-scale echography in
modern mammology does not always pro-
vide the necessary diagnostic accuracy,
especially in high-risk groups and during
periods of hormonal instability. Our data
on the normative thickness of glandular
tissue (14-20 mm) and the characteris-
tics of the echostructure depending on
the cycle phase correlate with the funda-
mental principles of the Russian school
of mammology [1, 6]. However, it was
the introduction of Doppler ultrasound
modes that made it possible to move from
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dUYeCcKUX peKMMOB MO3BOJIMJIO MEPENUTHU
OT MPOCTOW KOHCTATalMuu Mopdosioruye-
CKUX U3MEHEHHUH K OlleHKe QPYHKIIMOHAJIb-
HOT'O COCTOSIHHS OpraHa.

Oco6bli1 MHTEpeC NpeACcTaBJseT 006CyX-
JleHUe pe3yJIbTaTOB B IPYIIIe MOJIPOCTKOB.
BoisiB/leHHass HAMU BbICOKasl yacToTa Qu-
3M0JIOTUYECKOM TUHEKOMACTHUM Y MaJb4yH-
KoB B Bo3pacte 12-15 seT (76% cay4aes
B JJaHHOU MOJATrpyIIie) coracyeTcs C JaH-
HbIMH Johnson R.E. u Murad M.H., koTopsbie
YKa3bIBAlOT HAa TPAH3UTOPHbINA XapaKTep
Nof00HBIX M3MeHeHUH B mybeprate [9].
TeMm He MeHee, Kak oTMeyalT Vizuete |. u
COABTOPbI, KPUTHUECKU BarkHO U depeH-
IUPOBATh 3TO COCTOSIHME OT MCTUHHBIX
HOBOOOpAa30BaHMM, YTO B HalleM HCCIe-
JIOBAaHUHM YCIENIHO JAOCTUTAJIOCh MYyTEM
aHaJMi3a cocyauctoil reometpuu [5]. OT-
CYTCTBUME XAaOTUYHOT'O aHTUOreHe3a NpHU
Jlonmieporpaduy MO3BOJISIO C BbICOKOU
YBEPEHHOCTbIO MCKJIYUTh MaJIUTHU3A-
LUI0 Y MY>KYHMH, YTO MOATBeP:KJaeTcs pa-
6otamu Kum T.X. u KoyeToBoii E.B. [3, 10].

B oTHollIeHUU AeTCKOM rpyninbl (AeBoY-
ki 8-10 sieT) HaKU pe3yabTaThl MoAYEP-
KHMBAlOT Ba)XHOCTb PAaHHEro CKPUHHUHTA.
Kak ykaspiBawoT Sabino J. u Moore S.R,
yJbTPa3ByKOBasi BU3yasin3allus sIBJISETCSH
NPUOPUTETHBIM METO/IOM B IEIUATPUU U3-
3a OTCYTCTBHS JIy4eBOU HArpy3KH U BbICO-
KOM YyBCTBUTEJBHOCTH K MaJIeMIIUM M3-
MeHeHUsIM napeHxuMbl [7]. [losydyeHHbIE
HaMHU JlaHHbIe O pacUIMpPeHHUU MPOTOKOB U
YCUJIEHUN NepUAYKTaJbHOIO KPOBOTOKA
IpU MNpexJeBPEMEHHOM TeJslapxe JO0MOJI-
HSIIOT OGIIYI0 IMAarHOCTUYECKYI0 KapTHHY,
onuvcaHHyto B 063opax Olaru C.I. u Gokalp
G. [4, 11].

JluarHocTvka HeOIJIACTUYECKUX IPO-
LleCCOB, B YaCTHOCTM pakKa MOJIOYHOU
»KeJsie3bl, OCTaeTcsl HauboJiee CJA0KHBIM
acrnekToM. BbisiBjieHHble HAMU MATTEPHbI
aTUNHWYHOrO aHThoreHe3a (BBICOKHE CKO-
pOCTH, XaOTHU4YHBIN X0, cocyznos, Rl > 0,7)
HaXOJsT MOATBEPXKAEeHHE B UCC/IeJOBAHU-
sx Bae M.S. u Shrestha S., koTopble CBSI3bI-
BAalOT CTeNeHb BACKyJsipU3alldu C TUCTO-
NaTOJIOTUYECKUM TpeujioM onyxoau |[2,
13]. Cnenyet cornacuTbcsd ¢ MHeHHUeM Li
Y. 1 COaBTOPOB O TOM, YTO AJis KEHIIUH C

simply recording morphological changes
to assessing the functional state of the or-
gan.

Of particular interest is the discussion
of the results in the adolescent group.
The high frequency of physiological gy-
necomastia we found in boys aged 12-15
years (76% of cases in this subgroup) is
consistent with the data of Johnson R.E.
and Murad M.H., which indicate the tran-
sient nature of such changes during pu-
berty [9]. However, as noted by Vizuete ].
et al,, it is critically important to differen-
tiate this condition from true neoplasms,
which was successfully achieved in our
study by analyzing vascular geometry [5].
The absence of chaotic angiogenesis on
Doppler ultrasonography allowed us to
confidently exclude malignancy in men,
which is confirmed by the works of Kim
T.H. and Kochetova E.V. [3, 10].

For the pediatric group (8-10 year old
girls), our results highlight the impor-
tance of early screening. As Sabino J. and
Moore S.R. point out, ultrasound imaging
is a priority method in pediatrics due to
the lack of radiation exposure and high
sensitivity to the slightest changes in the
parenchyma [7]. Our data on dilation of
the ducts and increased periductal blood
flow during premature thelarch comple-
ment the general diagnostic picture de-
scribed in the reviews of Olaru C.I. and
Gokalp G. [4, 11].

Diagnosis of neoplastic processes, in
particular breast cancer, remains the
most difficult aspect. The patterns of
atypical angiogenesis we identified (high
speeds, chaotic course of vessels, RI >
0.7) are confirmed in studies by Bae M.S.
and Shrestha S., who connect the degree
of vascularization with the histopatho-
logical grade of the tumor [2, 13]. We

2026, T 2,Ne2 |[lnacTuyeckass XMpyprusi ¥ BOCCTAaHOBUTE/IbHAA MeAULUHA

Plastic surgery and reconctructive medicine | 99



Y/IETPA3BYKOBAS JOMIIJIEPOTPA®HA B IMATHOCTUKE ITATOJIOTUIA MOJIOYHBIX KEJIE3 Y IETEM X B3POCJIbIX

«IJIOTHBIM» PEHTT€HOJIOTUYEeCKUM POHOM
Jlonmieporpadusi CTaHOBUTCH METOAO0M
BbIOOpa, MPEBOCX0/is1 MO crneludUuIHOCTHU
nrudpoBy Mmammorpaduto [12].

WUHTerpayuss My/abTHNapaMeTpUYECKO-
ro Y3U B asiropuTM ob6ceioBaHUS TO3BO-
JisleT He TOJIbKO BU3YyaJIM3UPOBaTbh «3-
$eKT JIMMOHHOW KOPKH» WJIM HUHBEPCHUIO
COCKa, HO M NOHATb NaTtodu3uoJoruye-
CKY!0 OCHOBY 3THX SIBJIEHUH Yepe3 MPU3MY
HapyuleHUd MUKpouupkyasauuu [14]. Kak
cupaBe/JiMBO oTMeuatoT Zhang L. u coas-
TOPbBI, COUETaHUE JOMNIJIEPOMETPUYECKUX
1oKasaTeJied C aHaJIM30M CbIBOPOTOYHBIX
MapKepoB MOXeT B OyAylleM CTaTb «30-
JIOTBIM CTaHAAPTOM» HEWHBA3WBHOUN Be-
pudukauuu PMIXK [8]. B mociennue rozapi
OTe4yeCTBEHHbIE PEKOHCTPYKTUBHO-ILJIA-
CTUYECKHEe XUPYPrH, TaKKe BeAyT aKTHUB-
HyI0 Hay4yHyl0 pabOTy B 3TOM HampasJie-
Huu [15, 16].

O6cyxieHre TOJyYeHHBbIX pe3yJsbTa-
TOB CBUJETEJNbCTBYeT O TOM, YTO [OI-
mieporpadusi MOJIOYHBIX KeJie3 - 3TO He
IpPOCTO [IOMOJIHUTEJNbHBIA peXUM, a He-
00XOAMMBIM MHCTPYMEHT NPEM3MOHHOU
JnarHoCTUKU. OHA N03BOJISIET 00’ bEeKTUBH-
3MpOBaTh NMPOLLECChl UHBOJIOLUH, AU de-
peHLMpPOBATh BPOXK/AEHHbIE aHOMAJIUU OT
NpuobOpeTeHHbIX NATOJOTUH U, YTO HAaUbO-
Jiee BaXKHO, OCYIIeCTBJAATb 3P PEKTUBHBIN
MOHUTOPUHT COCTOSIHUS NAIJMEHTOB B Ca-
Mble KPUTHUYECKHE TePUO/Ibl UX PA3BUTHS.

3aksoueHue. TakuM 06pa3oM, BHeipe-
HUe oNnaeporpapruiecKrux pexKMMoB B aJl-
TOPUTM CTaHJAPTHOTO YJbTPA3BYKOBOTO
CKPUHMHTA JJO/KHO CTaTh IPUOPUTETHBIM
HanpaBJeHWeM B paboTe AuarHocTh4e-
CKUX OTAesieHrui. MeToz 06/1a/laeT TaKUMU
NpeuMyllecTBaMU, KaK HEMHBA3UBHOCTD,
OTCYTCTBHE JIy4eBOM Harpy3KH, BbICOKas
BOCIIPOM3BOJIUMOCTbL M 3KOHOMMYeECKas
JOCTYNHOCTb. [loslyyeHHblEe JaHHbIE CBU-
JleTeJIbCTBYIOT O TOM, YTO NpeLU3nOoHHas
OlleHKa TreMOJHWHAaMUYEeCKUX MaTTEPHOB
MOJIOYHBIX >KeJie3 MO03BOJIsIET 3HAUYUTEJb-
HO MOBBICUTb CHEeIUPUYHOCTb YJIbTpPa3-
BYKOBOHW JIUarHOCTUKU, MUHUMHU3UPOBATh
KOJIMYECTBO JAUArHOCTUYECKUX OIIMOOK U
ONTHUMH3UPOBATh MapIIPyTU3aALMIO MaLU-
eHTOB, obecrneyrBasi CBOEBpEMEHHOE Ha-

should agree with the opinion of Li Y. et
al. that for women with a “dense” x-ray
background, Dopplerography becomes
the method of choice, surpassing digital
mammography in specificity [12].

The integration of multiparametric ul-
trasound into the examination algorithm
allows not only for visualization of the
“lemon peel effect” or nipple inversion
but also for understanding the patho-
physiological basis of these phenome-
na through the lens of microcirculation
disorders [14]. As Zhang L. et al. rightly
note, the combination of Doppler param-
eters with the analysis of serum mark-
ers may in the future become the “gold
standard” for noninvasive breast cancer
verification [8]. In recent years, Russian
reconstructive plastic surgeons have
also been actively pursuing this research
[15, 16].

A discussion of the obtained results
demonstrates that Doppler ultrasound
of the mammary glands is not simply an
additional modality, but an essential tool
for precision diagnostics. It allows for the
objectification of involution processes,
the differentiation of congenital anoma-
lies from acquired pathologies, and, most
importantly, the effective monitoring of
patients during the most critical periods
of their development.

Conclusion. Thus, the integration of
Doppler modes into standard ultrasound
screening algorithms should be a priority
for diagnostic departments. This method
offers advantages such as non-invasive-
ness, no radiation exposure, high repro-
ducibility, and affordability. The data ob-
tained indicate that precise assessment of
hemodynamic patterns in the mammary
glands significantly improves the speci-
ficity of ultrasound diagnostics, minimiz-
es diagnostic errors, and optimizes pa-
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YyaJio CrenyaJu3upoBaHHOro jedyeHusd. Ta-
KHM 00pa3oM, MyJibTHIIapaMeTpPUYeCKUU
MOAX0[, BKJKYAKIIUHA 0053aTeJIbHBIN
JlonmieporpadpudecKuid KOMIOHEHT, Mpe/i-
CTaBJisIeT COO0W COBpPEMEHHbIM CTAaHAAPT
KayecTBa B MAMMOJIOTUHU U NleJUATPUU.
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YAYUYIIEHHUE PE3Y/IbTATOB XUPYPI'MYECKOI'O JIEYEHUA
AE®OPMUPYIOUIUX PYBLIOB BE/IPA

3.P. A6aynno3zonat?3, 1. 4. IxxoHoHos'3, K.Il. ApThiKoB3*
IPecnybaukaHcKull HaQy4HbIll yeHmp cepdeyHococyducmot xupypauu;
?Kagpedpa onepamusHoli xupypauu u monozpaguueckoli anamomuu I'OY «Tadxcukckuti eo-
cydapcmeeHHblU MeduyuHcKull yHugepcumem umeHu A6yanu ubH CuHo»;
306w ecmeo niacmuveckux u acmemu4eckux xupypzos Tadxcukucmat;
*Kagpedpa xupypauueckux 6ose3HetiNe2 I'OY «Tadxcukckulli eocydapcmeeHHbIl MeQuyuH-
cKull yHugepcumem umeHu Abyaau ubHu CuHo», /lywanbe, TadxcukucmaH

LHesb uccnegoBanus. OneHUTb 3QpPEKTUBHOCTb U 6€30MaCHOCTh OZHOMOMEHTHOTO 3a-
MellleHHUs OOIMPHOro MOCTTPAaBMaTUYECKOT0 CTATMBAOILEr0 pyOlia BepxHel TpeTu bezpa
C IOMOLIbI0 TepeMeLEHHBIX MECTHbBIX JIOCKYTOB.

MaTtepuas u MmeToAbl. B paboTe npejcTaB/ieH KJIMHUYECKUM caydal nmanydeHTKH 1995
I.p. ¢ AebOpMUPYIOIIUM PYyO10M MpaBoro 6epa (18x7 cm), cpopMUpPOBABIIMMCS TIOCJIE Te-
peHecEHHOr0 B BO3pacTe 7 MecsleB THOMHO-HEKPOTUYECKOTO MPOLECCa, OCTA0KHEHHOTO
cerncucoM. 06ciejoBaHreE BKJIKOYaIo COOp aHaMHe3a, PU3UKaJIbHBIUM OCMOTD, YIBTPA3BYKO-
BY10 Jlonieporpaduio cocyZ0oB KoHeYHOCTU. OnepaTUBHOE BMeIIATeJlbCTBO BBINOJHEHO B
06'bEMe HcceyeHUs1 pyoO110BOT0 MacCUBa C NOCIeyI0l el J1acCTUKOM iepeKTa BCTPEUHbIMU
KOXXHBIMU JIOCKYTaMHU U3 KpaéB paHbl. [locseonepanioHHOe HabJI0[eHHe POBOUJIOCH B
cTaioHape 10 18-X cyToK.

Pe3ysbraThl. UHTpaonepanuoHHO Noc/e uccedyeHus pyoua chopMmupoBaH aedekt 17x7
CM, KOTOPbIH y/1aJ10Ch MOJIHOCTBIO 3aKPbITh MOOUJIN30BaHHBIMU MECTHBIMU JIOCKyTaMHU 6e3
KPUTUYECKOT0 HaTsKeHUs. B paHHeM noc/ieonepaliuOHHOM NEpPUO/e y ABYX YYACTKOB JIO-
CKYTOB OTMeY€eH KpaeBOW HEKPO3, KYITMPOBAaHHbIN MECTHBIM UCCEUEHUEM; OCTA/IbHASA 4YaCTh
paHbl 3aKWJ1a NIEPBUYHBIM HaTskeHUeM. [lIBbI cHATHI HA 16-e CYTKH, IOCTUTHYT YA,0BJET-
BOPUTEJIbHbIN KOCMETUYECKUN U QYHKIIMOHAJIBbHBIN pe3y/ibTaT, NallMeHTKa BbINKCaHa Ha
18-e cyTKu.

3aky4yeHnue. TakuM O6p830M, IIpUMEHEHHWE BCTPEYHbIX MECTHbLIX KOXHbIX JIOCKYTOB
AJId IJIaCTUKH O6LLII/IpHOI‘O ,aecl)eKTa nocJjie ucCe4yeHud CTATUBAIOILIETO py6ua 6e,upa IMO3BO-
JINJIO ,ELO6I/ITbCH IMTOJIHOT'O 3aKPbITHUA PAHBI C JOCTU}KEHHUEM YAOBJIIETBOPUTEJIBHOT O ClJYHKI_U/I-
OHaAJIbHOT'O M KOCMETHU4Y€CKOI'O pe3yJ/ibTaTa B oJIDKanIIeM InmociseornepagmoHHOM Imepuruoe.

Kinwo4yeBble c10Ba: cTruBaroliye pyolibl, JacThkKa AedeKkTa, MeCTHbIE JIOCKYThI, Kpae-
BOM HEKPO3, PEKOHCTPYKTHUBHAs XUPYPrysi HXKHEN KOHEYHOCTH.

Ans uutupoBaHus: Aoaysiosona 3.P, [bkonoHoB [./l., AptbikoB K.II. YnydimeHue pe-
3yJIbTaTOB XHUPYPTUYECKOro JiedyeHUs AePpopMuUpyIIUx pybnoB 6enpa. [liactuyeckas
XUPYpPTryusl U BOCCTAHOBUTeJIbHasA MeaunuHa. 2026. T.2, Ne2. C. 103-121. https://doi.
org/10.65197/3106-4035-2026-2-2-103-121
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IMPROVING OUTCOMES OF SURGICAL TREATMENT
OF DEFORMING HIP SCARS

Z.R. Abdullozoda’?3, D.D. Jononov'3, K.P. Artykov3*
IRepublican Scientific Center for Cardiovascular Surgery;
‘Department of Operative Surgery and Topographic Anatomy, Avicenna Tajik State Medical
University;
3Society of Plastic and Aesthetic Surgeons of Tajikistan;
*Department of Surgical Diseases No. 2, Avicenna Tajik State Medical University, Dushanbe,
Tajikistan

Objective of study. To evaluate the efficacy and safety of single-stage replacement of an
extensive post-traumatic constricting scar of the upper third of the thigh using transposed
local flaps, and to analyze the causes and methods of correction of early postoperative com-
plications.

Materials and Methods. The paper presents a clinical case of a female patient born in
1995 with a deforming scar of the right thigh (18x7 cm) formed after a purulent-necrotic
process complicated by sepsis at the age of 7 months. The examination included history
taking, physical examination, and ultrasound Doppler of the limb vessels. The surgical inter-
vention involved excision of the scar tissue followed by defect closure with opposing local
skin flaps from the wound edges. Postoperative follow-up was performed up to the 18th day.

Results. Intraoperatively, after scar excision, a defect of 17x7 cm was formed, which was
completely closed with mobilized local flaps without critical tension. In the early postoper-
ative period, marginal necrosis was noted in two areas of the flaps, which was eliminated by
local excision; the remaining part of the wound healed by primary intention. Sutures were
removed on the 16th day, a satisfactory cosmetic and functional result was achieved, and the
patient was discharged on the 18th day.

Conclusion. The use of local transposed flaps to close extensive scar defects of the thigh
is an effective method, but requires thorough preoperative assessment of blood supply and
atraumatic technique to minimize the risk of marginal necrosis. The complications that oc-
curred did not affect the final outcome and were managed with minimally invasive interven-
tions.

Keywords: constricting scars, defect plasty, local flaps, marginal necrosis, reconstructive
surgery of the lower extremity.

For citation: Abdullozoda Z.R., Jononov D.D., Artykov K.P. Improving the results of sur-
gical treatment of deforming scars of the hip. Plastic surgery and reconstructive medicine.
2026.Vol. 2, No. 2. P. 103-121. https://doi.org/10.65197/3106-4035-2026-2-2-103-121
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BEXTAP KAPIAHU HATUYAXOHU TABOBATH YAPPOXHUH IIAKJIXOU
JNE®OPMALMAIIABAH/JAU CKAPXOU POH

3.P. A6aynnosogal?3, Y.[A. Yononos'?, K.I. OpTukos3*
IMapka3u yymMxypusiguu uamuu yappoxuu ouay pazxo;
“Kagpedpau 6emopuxou yappoxuu Ne 2 M/]T ‘Jlonuwzoxu dassamuu mub66uu ToyukucmoH
6a Homu Abyaau ubHu CuHo’,
SKagpedpau aHamomusiu monozpadu ea amaausiu yappoxuu M/T ‘Jlonuwzoxu dasiamuu
mu66uu ToyukucmoH 6a Homu Abyaau ubHu Cuno’, [ywan6e, ToyukucmoH

Xadaghu madkukom. Ap3é6uyr camMapaHOKH Ba 6exaTapuy UBAa3KyHUU SIKMapXUJIaBUHU
IIpaMHy Bace’by Nac a3 0ce6M KOHCTPUKTUBUU CessKHA 60JI0MU POH 60 nctudoa a3 mycTno-
pau MaxaJIJInK youuBasiyga oyz,.

MaBoaxo Ba ycysx0. UH TaxKUMKOT X0/1aTU KJIMHUKUU OEMOPU 3aHepPO MEeLIHUX0/, MeKY-
Ha/Jl, k4 cosid 1995 60 ckapu aedbopMaTcioHUU POHU pocT (18 x 7 cM) TaBaJIy/ 1IyAaacT,
KU IIaC a3 paBaH/ 1 YUPKY HEKPO3UU MypaKKab 60 cerncuc Aap CMHHM 7 MoXa 6a By4y/ oMa-
Jlaact. Talxyc a3 aHaMHe3, MyOMHau YUCMOHU Ba yaTpacaznou Jlonsieporpadusau yarpaca-
JIOM parxou AacTty nou ubopat 6ya. Yappoxi 60 poxy OypuJlaHU CKapy KalllaHAa, bapKa-
POPKYHHMU HYKCOH 00 MyCTIapaxoy MyCTH MyKOOWJ a3 KAHOPXOU 3aXM aHYOM Joja LIy/.
HasopaTu nac a3 yappoxu flap 6eMopxoHa To 18 py3 ry3apoHu/ia Wy/.

HaTtuyaxo. /lap faBpau yappoxy, nac a3 0ypulaHu CKapH KalllaH/ia, HYKCOHU 3axm 17x7
cM 6a By4y/Z oMa/Ji, KM myppa 60 MyCTIOpPaxou Maxa/yIMU KydOoHuAaly/a 6e Kauyil Max-
KaM Kapga uyZ. /lap naBpau aBBaJiM 6abAMYyappoOXy, HEKPO3UU KaHOPU Jap Ay MUHTaKau
NYCTIOPax0 MyIIOXK/Aa Wy, KM 60 OypuJaHU NyCTU MaB3eUu bapTapad Kapaa wy/. 3axMu
O60KMMOH/1a 60 MaMBacTIIaBUX aBBaJiMHAapaya mudo éPT. Jlap3xo aap py3u 16-ym rupud-
Ta WyAaH/ Ba 6a HaTU4au KaHOATOAXIIM KOCMeTUKIM Ba QyHKCUOHAJIU HOWJ rapAuaH/ Ba
6emop zap py3u 18-ym yaBob f0/1a My,

Xys10ca. XaMUH TapuK, UCTU(POAAN KCTIOPAXO0U MaXa/lJIMK yCTHU MyKoOW1 6apou 6ap-
Tapad KapJaHU HYKCOHM KaJIOH Nac a3 OypuJaHU CKapH KalllaH/a Jap POH 60UCH pyunyi-
HaMy/laHU HYKCOHM Nyppau 3axM rapAus Ba ap JaBpau 0abAu4appoxy 6a HaTU4axou Ka-
HOaTOaXIU GyHKCUOHAJIW Ba KOCMETUKU HOWUJ rapAuf,.

Kaaumaxou kaaudi: ckapxou KallaH/a, YappOXUH IJIACTUKWM HYKCOH, MYCTIOPaxou
MaXaJlJli, HEKPO3WM KaHOPH, YappoXuu 6apKapopKyHaH/Aau poH.

Bapou ukmuéoc: Aoanynnosona 3.P, YononoB Y./l OptukoB K.II. BexTap kapgaHu
HAaTUYyaX0M Tab00aTHh 4YappoxXyUM LIAKJIXOM JedopManusliaBaHJad CKapxou poH. Yap-
POXHHM IJIACTUKWA Ba THO6W Gapkapopco3u. 2026. Yuaau 2, Ne 2. C. 103-121. https://doi.
org/10.65197/3106-4035-2026-2-2-103-121
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AKTyanbHOCTb. [Ipy 0GLINPHBIX CTATHU-
BalOIUX PybIlax KOHEUHOCTEN pas3IuuHO-
ro reHesa NpoUCXOAUT JedopMaLUs KOXKU
3TON 06J1acTH, NpUBOAsAIIAsS K YHKIUO-
HaJIbHBIM U 3CTETUYECKHMM Heyl06CTBaM.
YacToTa Heyi0BJIETBOPUTEbHBIX Pe3yJib-
TaTOB MOCJ€e KOPPEKLHUU OOLIUPHBIX CTS-
rMBaloLUX py610B BapbupyeT oT 16,8%
J0o 36,% cpenu obliero KoJnM4yecTBa ole-
pHUpPOBaHHBIX 60JbHBIX [2, 10].

Onepanuuy, HanpaBJ/eHHble HA KOpPpeK-
U0 CTATUBAWILUX JePOPMUPYIOIIUX
OOIIMPHBIX PYOILIOB, SABJSIOTCS CJA0XKHOU
3aJlauell M CONMPOBOXAAKTCA HEMaJbIM
KOJIMYECTBOM OCJIOKHEHHUH U HeyJ0BJIeT-
BOPUTEJIbHBIX Pe3y/bTAaTOB. Tak, 4acToTa
pPaHHUX MOCJE0NEePALUOHHBIX OCJIOXKHE-
HUM 1ocse ycTpaHeHUs AedopMmanui co-
craBJideT 22%, a Hey0BJIeTBOPUTEbHbBIX
pe3yJibTaTOB B 06IeM HabJtogaeTcss 60-
Jee yeM B 40% csyyaes [6, 13].

Bce 3TO cTas0 MOBOAOM [iJil IOUCKA U
BHEJIpPEHUSI HOBBIX CIOCOOOB YCTPaHEHUs
OOLIMPHBIX AePeKTOB MOcje YCTPaHEeHUs
CTATMBAKOIIUX PYyOII0OB HMXKHENW KOHEUHO-
ctu  Ocobyro nmonynsipHOCTb NpUobpesn
MCII0JIb30BAaHUE CTaHJAApTHble MECTHO-
IJIaCTUYECKUE JIOCKYThbl, LIMPOKOE MHC-
N0JIb30BaHWE KOTOPBIX CHHU3WJIO 4acTOTa
PaHHUX U MO3JHUX OCJO0KHEHUH J0 6%
[12, 14]. OpHako B mocJjeAyrouiyx pabo-
Tax MNOSIBUJIUCb COOOLIEHHS, B KOTOPbIX
yKa3blBaJIUCb OCJIOKHEHUs], CBSI3aHHbIE C
MCII0JIb30BAaHUEM MEeCTHO-IJIACTUYECKUX
onepanyil. B yacTHOCTH, pa3sBUTHE Kpa-
€BOT0 HeKpo3a JOocKyToB [5,11], rHoi-
HO- CENTUYECKUMHU OCJI0KHEHUSIMU PaHBbl,
0bpa3oBaHUsl CTATMBaWOLUX AedopMUpY-
I0LIMX pyo10B U np. [8].

HekoTopble OC/JIOXXHEHUS SABJSIOTCA
YIPOXKALKUMHU [JIsl KU3HU MaLUEHTOB,
JipyTrue, yXyAuiasi KaueCTBO UX }KU3HHU, KOC-
MeTUYEeCKHMe U ICUX0JIOTHUYEeCKUe HeJo-
BOJIbCTBA, QYHKIHOHAJbHbIE HapylleHue
KOHEYHOCTH TPeOYIOT NOBTOPHBIX, IOPOIO
MHOTO3TaNHbIX CJAOXHBIX ONepaluu, pe-

Relevance. Extensive constricting
scars of various origins affecting the ex-
tremities lead to skin deformation in the
affected area, leading to functional and
aesthetic discomfort. The incidence of
unsatisfactory results after correction of
extensive constricting scars varies from
16.8% to 36% of all patients undergoing
surgery [2, 10].

Surgeries aimed at correcting con-
stricting, deforming, extensive scars are
complex and associated with a significant
number of complications and unsatisfac-
tory results. The incidence of early post-
operative complications after deformity
correction is 22%, and unsatisfactory re-
sults are generally observed in over 40%
of cases [6, 13]. All this became the rea-
son for the search and implementation of
new methods for eliminating extensive
defects after the removal of constricting
scars of the lower limb. The use of stan-
dard local plastic flaps has gained par-
ticular popularity, the widespread use of
which has reduced the incidence of ear-
ly and late complications to 6% [12, 14].
However, in subsequent studies, reports
appeared indicating complications asso-
ciated with the use of local plastic sur-
geries. In particular, the development of
marginal necrosis of flaps [5,11], puru-
lent-septic complications of the wound,
the formation of constricting deforming
scars, etc. [8].

Some complications are life-threaten-
ing for patients, others, worsening their
quality of life, cosmetic and psychologi-
cal dissatisfaction, functional impairment
of the limb require repeated, sometimes
multi-stage complex surgeries, the re-
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3yJIbTAThl KOTOPBIX OCTAIOTCS MaJIOy TEUIN-
TeJIbHbIMMU [4]. PasBuTHE lepopMaliiu Ko-
HEYHOCTH U TOCJIE HENOJIHbIX yCTPAHEHUU
CTATUBAKOIIUX PYyOLOB SIBJSETCH PEAKUM,
HO ONACHBIM /IJi5l ’KU3HU NallMeHTa 0CJI0XK-
HeHUeM [3,9]. Xupypruueckass KOppeKuus
OOIIMPHBIN CTATUBAOIIMX PYyOLIOB U Je-
dbopmanu HUXKHEN KOHEUYHOCTH He3aBU-
CUMO OT UX BUJ]A U YPOBHS OCTAETCS CJIOXK-
HOU UM TpebyeT cHenyuaJInu3vupoOBaHHOIO
NOAX0/a, a CUTyallMI0 elé OoJiblie YXY/-
1aeT MPU OTCYTCTBUU HY?KHOTO MECTHOTO
JIOCKYTa B paHe, KOTOPOU MOXKET NPUBECTH
K HEYJO0BJIETBOPUTEJNbHBIX pPe3yJbTaTOB
[7]-

TakuM o6paszomM, Ji/1s KOppeKILUH 0OIIHP-
HbIX CTSATMBAWOIIMX pyOI0OB HAa COBpPEMEH-
HOM 3Talle LKUPOKO MCIO0JIb3YKTCS MHOTO-
3TalHble OlNepalud, C KOTOPbIM CBSI3aHO
CHIDDKEHUE YaCTOThl OCJIO)KHEHUS U 00pa30-
BaHUSI OOUIMPHBIX CTATUBAIOLUX PYOILOB,
HO, BMECTe C TeM, pa3BUTHE Bpsijie C/Iy4yaeB
CEpPbE3HBIX MOC/IE0NEPALUOHHBIX THOMHO-
CENTHUYECKUX OCJIOKHEHUH. JleyeHUe TaKUX
OCJIO’)KHEHUH SIBJISIETCS CJIOXKHBIM, TpebyeT
0CO60M MOArOTOBKM MallMeHTa U CJIOXKHbIX
PEKOHCTPYKTHUBHBIX OTlepalyil.

Leap wuccaeaoBaHus. OueHUTb 3¢-
GEeKTUBHOCTb M 06€30MacCHOCTb OJJHOMO-
MEHTHOTO 3aMellleHUsI OOUIMPHOro MOCT-
TpPaBMaTHUYECKOT0 CTSATUBawUlero pyoéua
BepxHell TpeTu 6GeJijpa C MOMOIbIO Hepe-
MeIEHHbIX MECTHBIX JIOCKYTOB.

MaTtepuasnsbl 1 MeToabl. [IpeacraBiieH-
HOe HabJilo/leHue SBJISIETCS pPeTpOCHeK-
TUBHBIM aHaJM30M €JWHUYHOrO0 KJIMHU-
YecKoro cJyyasi, NpoBeléHHOro Ha 6a3se
OT/leJIeHHS BOCCTAaHOBUTEJIbHOW XUPYP-
ruu Pecny6/IMKaHCKOT0 Hay4YHOTO LIEHTpa
CepAevYHOo-COCyAuCcTOn xupypruu B 2024
roay. [IpoTokos1 06¢c/ief0BaHuUS U JleUEHUS
0100peH JIOKaJbHbIM 3TUYECKUM KOMHU-
TETOM, MOJy4eHO UHGOPMUPOBAHHOE CO-
rJlacve NalMeHTKU Ha NyOJMKalUio Meu-
[UHCKUX JJAHHBIX.

[lanueHTKa U MeTOAbl 00C/Ie0BaHUS.

sults of which remain disappointing [4].
The development of limb deformity even
after incomplete removal of constricting
scars is a rare, but life-threatening com-
plication for the patient [3,9]. Surgical
correction of extensive constricting scars
and lower limb deformities, regardless of
their type and severity, remains complex
and requires a specialized approach. The
situation is further exacerbated by the
lack of a suitable local flap in the wound,
which can lead to unsatisfactory results
[7].

Therefore, multi-stage surgeries are
currently widely used to correct exten-
sive constricting scars. This is associated
with a reduced incidence of complica-
tions and the formation of extensive con-
stricting scars, but also the development
of serious postoperative purulent-septic
complications in some cases. Treatment
of such complications is complex, requir-
ing special patient preparation and com-
plex reconstructive surgeries.

Objective of study. To evaluate the
efficacy and safety of one-stage replace-
ment of an extensive post-traumatic con-
stricting scar of the upper third of the
thigh using displaced local flaps.

Materials and Methods. This case re-
port is a retrospective analysis of a single
clinical case conducted in the Department
of Reconstructive Surgery at the Republi-
can Scientific Center for Cardiovascular
Surgery in 2024. The examination and
treatment protocol was approved by the
local ethics committee, and the patient
provided informed consent for publica-
tion of the medical data.

Patient and examination methods. The
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MOIY/IAIWMOHHAA INPEBAJIEHTHOCTb U MHUWAEHTHOCTD OXKUPEHH A CPEAU KEHIIWH PECITYBJIMKU TAJXKUKHWCTAH

[lox HabsOAEHMEM HaXoAWJACh >KEHILU-
Ha 1995 r.p. (MucTopus 6ose3Hu N2 682),
NOCTYyNHUBILIAsA C aJlobaMH Ha CTATMBalo-
MK py6el, Hapy»KHO-3aJHell MOBEpPXHO-
CTU BepxHeHl TpeTH NpaBoro 6eJpa, orpa-
HUYUBAWILUKA CrubaHue KOHEYHOCTH U
CO3JAI0LUN 3CTETUYECKUN AUCKOMQOPT.
AHaMHe3 3a60/1eBaHHUs IPOCJIEXKEH C 7-Me-
CIYHOTO BO3pacTa, Korja Ha poHe THOMHO-
ro oyara BepxXHeW TpeTu IpaBoro 6exapa,
OCJIO)KHEHHOTO CEeNCcUCOM, ObLIO BbINOJI-
HEHO 3KCTpPeHHOe BCKPbITHE U CaHaLUsA
a6cuecca. [locsie BTOpUYHOTO 3aKKUBJIEHUSA
paHbl copMUpPOBAJICA MJIOTHBIN py6I10-
BbIM Ts)K, KOTOPbIA C BO3pacTOM MPHO6-
peTas Bcé 60Jiee BbIpaXKEHHbIN CTATMBAI0-
LMY XapaKTep.

[Ipu $pU3MKaILHOM OCMOTpE OLlEHUBAIU
pa3Mepsbl pyb1a, ero KOHCUCTEHLUIO, O/ -
BU>KHOCTb OTHOCHUTEJIbHO MOAJIeXKalUX
TKaHeH, Ha/inuue AedpopMalii U OrpaHu-
YeHUH ABUKEHUH B Ta300eIpeHHOM U KO-
JIEHHOM cycTaBax. UHCTpyMeHTa/ibHOEe 06-
C/elOBaHUE BKJIKYAJO YJBTPa3ByKOBYIO
nonmeporpaduto (Y3/II'Y) aprepuil U BeH
IIpaBOM HU>KHEW KOHEYHOCTH Ha almnapare
Philips HD11 ¢ ucnoJsib30BaHuEM JIMHEN-
HOTro AaT4yuka 7-12 MI'n g9 oueHKH ma-
TUCTPaAJIbHOTO KPOBOTOKA U nepudepuye-
CKOW MUKPOLUPKYJISLHH.

BMelaTesbCTBO MPOBOAMJIMU MOJ 00-
el aHecTe3WeW C KOHTpPOJIEM TeMOJM-
HaMHU4YeCKUX MokasaTesieil. [lepBbIM 3Ta-
IIOM BBINOJIHEHO PaJiMKaJbHOE HCCeYeHne
pybLOBOr0 KOMIJIEKCa B NpezesiaX Heus-
MEHEHHOW KOXHU C OTCTYNOM 2-3 MM OT
BUJMMBIX IpaHUll, BKJKOYas MOJAKOXXHYIO
KUPOBYIO KJIETYAaTKy [0 MOBEPXHOCT-
HOM ¢acuuu. O6pasoBaBLIUiCcA JAedeKT
(17x7 cM) 3aMeLasiu ABYMSI BCTPEYHBIMU
MEeCTHbIMU JIOCKYTaMH, BBIKDOEHHbIMU U3
3/J0pOBbIX TKaHeW, MpUJIeXalluxX K Kpa-
M paHbl. Mobuiusanusi JIOCKyTOB MpoO-
M3BOJAMJIACh C COXPaHEHUEM MOJKOXKHBIX
COCYZIUCTBIX CBSI3€W IO BO3MOXKHOCTH. []o-
cJle mepeMelleHus JIOCKYTOB U reMocTasa

patient (case history no. 682), born in
1995, presented with complaints of a con-
stricting scar on the posterior aspect of
the upper third of her right thigh, limiting
flexion of the limb and causing aesthetic
discomfort. The patient’s medical history
was traced back to the age of 7 months,
when an abscess was incised and debrid-
ed due to a purulent lesion in the upper
third of her right thigh, complicated by
sepsis. After secondary wound healing, a
dense scar tissue formed, which became
increasingly constrictive with age.

Physical examination assessed the scar
size, consistency, mobility relative to the
underlying tissues, and the presence of
deformity and limited range of motion in
the hip and knee joints. Instrumental ex-
amination included Doppler ultrasound
(USD) of the arteries and veins of the right
lower extremity using a Philips HD11 sys-
tem and a 7-12 MHz linear transducer to
assess main blood flow and peripheral
microcirculation.

The procedure was performed under
general anesthesia with hemodynamic
monitoring. The first stage involved rad-
ical excision of the scar complex within
the intact skin, 2-3 mm from the visible
borders, including the subcutaneous fat
down to the superficial fascia. The result-
ing defect (17 x 7 cm) was replaced with
two opposing local flaps, cut from healthy
tissue adjacent to the wound edges. Flaps
were mobilized while preserving subcu-
taneous vascular connections whenever
possible. After flap repositioning and he-
mostasis, the wound was sutured layer by
layer: deep sutures with 3/0 Vicryl and
an intradermal suture with 3/0 Prolene.
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paHy YIIMBaJIU MOCJOUHO: TJIyOOKHUE HIBbI
BUKpUOM 3/0, BHYTPUKOKHBIH LIOB NPO-
seHoM 3/0.

[locneonepannoHHoe BesieHMe. B panHeM
10C/Ie0NepallMUOHHOM NepuoZie Ha3Ha4yalu
aHTUOaKTepUalbHYI0 Tepanuio (uedpTpu-
akcoH 1,0 r gBaXKAbl B CYTKM BHYTPUMBI-
1me4yHo, MeTpoHugazosn 500 Mr TprxAbl
B CyTKM BHYTPHUBEHHO), mpenapaTbl AJs
YJIy4lleHUs]T MUKPOLMPKY/IALUU (JIaTpeH,
renapuH 1o cxeMe), MECTHO — TelapruHOBasi
Y TPOKCepyTHHOBas Ma3u. [lepeBA3KU BbI-
IIOJIHAJIU eXKeJHEBHO C OLIeHKOM COCTOSIHUSA
JIOCKYTOB. [Ipy BbISIBJIEHUM Y4aCTKOB Kpa-
€BOTr0 HeKpo3a NMPOBOJUJIM UX HUCCEeYeHHEe
10/, MECTHOM aHeCTe3UeEH C MOCIeAyIolen
BTOPHUYHOM 3NUTENIU3ALUEN.

MeToabpl oneHKU ucxomoB. Kpurtepu-
AMU 3QPEKTUBHOCTU CJAYKHUJU: MOJIHOE
3aKpbITHE paHeBOro AedekTa, XapakTep
3aKHUBJIeHUs (MepBUYHOE WJIM BTOPHUY-
HOE€), CPOKHU CHSITHS IIBOB, KOCMETHYecKas
yZOBJIETBOPEHHOCTb MAaLlMEeHTKH, BOCCTA-
HOBJIEHHE 00béMa ABWXKeHUU. CTaTUCTHU-
yeckasi 06paboTKa He IpUMeHsJIacb BBUAY
e/IUHUYHOT0 HAbJII0IEeHUS]; JaHHbIe TIpe/-
CTaBJIEHbI ONTUCATEJBHO.

Pe3yinbTraThl HcciaeaoBaHua. Ha mo-
MEHT NOCTYIJIEHUsl NalMeHTKe Obli1o 29
JeT. [Ipy ocMoTpe Ha 3aAHEeOGOKOBOM IO-
BEPXHOCTH BepxXHel TpeTH npaBoro dejpa
onpezessics pyOLOBbIM MacCUB OBaJlb-
HOoU popMbl pasmepaMu 18x7 cm. KoxxHble
IOKPOBbI B 30He py6Lia ObLJIM UCTOHYEHHBI,
6/1eJHO-LIUAaHOTUYHOW OKpaCKH, JIMIe-
Hbl HOPMaJIbHOTO PUCYHKa, MaJbIaTOPHO
IJIOTHbIE, MaJIONOABWXKHbIE, CHAasgHHbIE C
nojJiexkaieid daciyued. AKTUBHbIE U Mac-
CUBHblE [JIBI)KEHUSI B Ta300epeHHOM U
KOJIEHHOM CyCTaBaX COXpPaHeHbI B IOJTHOM
00bEMe, YTO paclieHUBaJOCh Kak 6Jaro-
NPUATHBIM TPOTrHOCTUYECKUM MPHU3HAK.
[lo mannbiM Y3/II' cocynoB mpaBOU HMWXK-
Hel KOHEYHOCTU reMOJMHAaMHU4YeCKd 3Ha-
YUMbIX HapylleHWU apTepUaJbHOTO U
BEHO3HOI'0 KPOBOTOKA He BbIIBJIEHO — U~

Postoperative care. In the early postop-
erative period, antibacterial therapy was
prescribed (ceftriaxone 1.0 g twice daily
intramuscularly, metronidazole 500 mg
three times daily intravenously), medica-
tions to improve microcirculation (latren,
heparin according to the prescribed reg-
imen), and topical heparin and troxeru-
tin ointments. Dressings were changed
daily and the condition of the flaps was
assessed. If areas of marginal necrosis
were detected, they were excised under
local anesthesia, followed by secondary
epithelialization. Outcome assessment
methods. The effectiveness criteria were:
complete wound closure, healing pattern
(primary or secondary), suture removal
time, patient cosmetic satisfaction, and
restoration of range of motion. Statistical
analysis was not used due to the single
observation; the data are presented de-
scriptively.

Research results. At the time of ad-
mission, the patient was 29 years old.
Upon examination, on the posterolater-
al surface of the upper third of the right
thigh, an oval-shaped scar mass measur-
ing 18x7 cm was identified. The skin in
the scar area was thinned, pale cyanotic in
color, lacking a normal pattern, dense to
palpation, inactive, fused to the underly-
ing fascia. Active and passive movements
in the hip and knee joints were preserved
in full, which was regarded as a favorable
prognostic sign. According to the ultra-
sound data of the vessels of the right low-
er limb, no hemodynamically significant
disturbances in arterial and venous blood
flow were detected - the peak systolic ve-
locity in the common femoral artery was
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nonyiauuoOHHAA NPEBAJIEHTHOCTb U MHOUJAEHTHOCTb OXKMPEHUA CPEAU XKEHILIIMH PECITIYBJ/IMKH TAZKUKUCTAH

KOBasl CUCTOJIMYeCKasi CKOpOCTb B 001en
b6epeHHON apTepuu coctaBuaa 89 cm/c,
WHJEKC pe3UCTeHTHOCTHU - 0,98, yTo Haxo-
JIUJI0Ch B IIpe/iesiaXx BO3pacTHOU HOPMBI.
[Ipu ocMoTpe: Ha 3a/iHee-60KOBOM MO-
BEPXHOCTU B/3 mpaBoro 6ejpa uUMeeTcs
CTATMBAKOLIMU pyOel pasMmepaMu 18x7 cM.
Kox Haj cTaArvBaroimmuMu pyouamu aedop-
MupoBaHa (puc. 1). [Ipu nasbnanguu oTMe-
4yaeTcs YIJIOTHEHUE KOXKHU B 3TOU 06J1aCTH
KOTOpasi IPpUBOJAUTbL OrpaHUYEHHE KOXKU
3TON 06/1acTU. AKTHBHblE U MaCCUBHbIE
JIBI>KeHHEe KOHEYHOCTHU He OTPaHUYEeHO.
[locsie BbINOJIHEHUS PaZMKaIbHOTO MC-
ceyeHUs pyOL0OBOTO MacCUBa B Mpejesax
Heu3MeHEHHBIX TKaHe! ¢ 3aXxBaTOM 2-3 MM
3/10pOBOM JiepMbl N0 mnepudepuu cdop-
MHUPOBAaH OOLIMPHBIA paHeBOU [JedexT,

89 cm/s, the resistance index was 0.98,
which was within the age norm.

On examination: on the posterolateral
surface of the third third of the right thigh
there is a constricting scar measuring
18x7 cm. The skin over the constricting
scars is deformed (Fig. 1). On palpation,
thickening of the skin in this area is not-
ed, which leads to restriction of the skin
in this area. Active and passive movement
of the limb is not limited.

Following radical excision of the scar
mass within the intact tissue, with 2-3
mm of healthy dermis at the periphery,
a large wound defect with an irregular
oval configuration was formed (Fig. 2).

Puc. 1. BHeluHui#1 BUJ paHBbl 40 onlepa-
LUHU

Fig. 1. Appearance of the wound be-
fore surgery
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MMEIOLUN HeMPaBUIbHYI0 OBaJIbHYIO KOH-
¢urypanuio (puc.2). JInHeliHble pa3Mepsbl
fedekTa nocje ycTpaHeHUs CTATUBaloLle-
ro KOMIIOHEHTA COCTaBUJIU 17 CM B AJIMHY
(KpaHMOKayZaJbHOE HalpaBJeHne) U 7 cM
B IUMPUHY (momepeyHOe HalpaBJieHUE).
[1y6uHa fedekTa focTUrasa NOBEpPXHOCT-
HOU dacuuu Oeznpa, MpU 3TOM IOAJIEXKa-
IlMe MBIl OCTAaBaJIUCh WHTAKTHBIMH,
6e3 MPU3HAKOB MIIEMUU WJIU PYyOLOBOMU
MHOUIBTPALUH.

Jl19 macTU4ecKoro 3aMmelleHUs ob6pa-
30BaBllIeMCs paHEBOM IMOBEPXHOCTH MC-
N10JIb30BaHbI /IBa BCTPEYHbIX MECTHBIX JIO-
CKYTa, BBIKPOEHHBIX U3 3[J0POBbIX TKaHEH,
NpuieXxalux K JaTepaJbHOMY U MeJu-
aJIbHOMY KpasiM paHbl. Mo6uiu3anus Jio-
CKyTOB IIPOM3BOJU/IACh B eJUHOM OJIOKe C
HOJAKOXXHO-)KUPOBOU KJIETYAaTKOH /10 YPOB-

The linear dimensions of the defect after
removal of the constricting component
were 17 cm long (craniocaudal direction)
and 7 cm wide (transverse direction).
The depth of the defect reached the su-
perficial fascia of the thigh, while the un-
derlying muscles remained intact, with
no signs of ischemia or scar infiltration.
To plastically replace the resulting
wound surface, two opposing local flaps
were used, cut from healthy tissue adja-
cent to the lateral and medial edges of
the wound. The flaps were mobilized en
bloc with subcutaneous fat to the level of
the deep fascia, ensuring preservation of
the perforating vessels whenever possi-

Puc.2. B KOHEYHOCTH IIOCJ/Ie Hcce-
4YeHHUs pyOL,0BOM TKaHM.

Fig. 2. View of the limb after excision
of scar tissue.
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MOIY/IAIWMOHHAA INPEBAJIEHTHOCTb U MHUWAEHTHOCTD OXKUPEHH A CPEAU KEHIIWH PECITYBJIMKU TAJXKUKHWCTAH

Hs TIy6okod ¢dacuuu, 4yTo obecrneyrBasio
COXPAaHHOCTb NepPOPaHTHBIX COCY[OB IO
BO3MOXHOCTH. [locsie TmaTesnpHOro remo-
cTaza (3JIeKTpoKoaryisanus, IepeBs3Ka
OTZeJIbHbIX COCY/I0B) JIOCKYThI lepeMellle-
Hbl B [IleHTPaJIbHY10 30HY AedekTa U QUK-
CUpOBaHbl 6e3 M30bITOYHOI0 HATSKEHHS,
YTO MO3BOJIMJIO MOJHOCTBIO 3aKpbITh pa-
HEBYI0 IOBEPXHOCTb. HemocpexacTBeHHO
1ocJle yuIMBaHUs OTMeyvaslach aJleKBaTHas
OKpacKa JIOCKYyTOB, KallUJIJIIpHOe KPOBOT-
e4yeHue MO0 KpasAM COXpaHeHO, NPU3HAKOB
MIIEeMUHY WM BEHO3HOTO 3aCTOs BU3yaJlb-
HO He OIpeJesisocCh.

PaHa ymuTa mocsoiHO: rybokKue oT-
JleJIbHble IIBbl Ha MOAKOXXHYI KJieTyaT-
Ky HaJIOKEHbI pacCachbIBAIOILENCA HUTBIO
BUkpua 3/0 c uHTepBasioM 1,5-2,0 cm
JUIl JIMKBUJALUUM MEPTBOTO MPOCTPAH-
ctBa (puc. 3). KoxkHbIH 110B BbINIOJIHEH He-
IpepbIBHBIM BHYTPUKOXHBIM CIOCOGOM
C WCNOJIb30BaHMEM MOHO(UJIAMEHTHOU
HUTU npoJsieH 3/0, 4yTO obecneyusio To4-
HOe COINOCTaBJIEHHWE KpaéB 3MUJepMHuca U
MUHUMaJIbHYI0 TpaBMaTHU3aLMI0 TKaHEH.
WHTpaonepanoHHasgs KpOBONOTeEpPsS CO-
cTaBUJjIa He 60osiee 50 MJI, TPOAOKUTEb-
HOCTb XUpyprudyeckoro arana - 1 4dac 20
MUHYT. [locse HanoXKeHUda acenTUYeCKOU
MOBSI3KM KOHEYHOCTH IMPHUJAHO BO3BbI-
IIEHHOe MOJIOKEeHWEe JJIl yIydlleHUs Be-
HO3HOT'O OTTOKA.

WHTpaonepayMOHHBIM BUJ, NOCJIe 3a-
BepIIeHUs] IJIACTUYECKOro 3Tana: AedekT
17x7 cM 3aKpbIT BCTPEYHBIMU MECTHBI-
MU JIOCKyTaMH, HaJIOXKeH BHYTPUKOXXHBIN
mwoB npoJsieHoM 3/0, Kpasi COMOCTaBJIEHbI
6e3 Ype3MepHOro HaTSXKEHHUSI.

TeyeHue nocsieonepanOHHOrO NEpPHO-
Jla U MHAMUKa 3a>KMBJIeHUs. B paHHeM no-
cleonepallMOHHOM Inepuoge (mepsble 48
4acoB) MPOBOAUJICS MOHUTOPUHT BUTAJb-
HbIX QYHKLHUN U MECTHOTO CTaTyca paHbl.
KommniekcHass MeJUKaMeHTO3Has MOJ-
Jlep’KKa BKJIIOYasia: aHTUOGAKTepHaIbHYIO
Tepanuw (nedrpuakcon 1,0 r gBax/ bl B

ble. After careful hemostasis (electroco-
agulation, ligation of individual vessels),
the flaps were repositioned to the central
area of the defect and secured without
excessive tension, allowing for complete
wound closure. Immediately after su-
turing, adequate flap coloration was ob-
served, capillary bleeding along the edges
was preserved, and no signs of ischemia
or venous congestion were visually de-
tected.

The wound was sutured layer by layer:
deep, discrete sutures were placed in the
subcutaneous tissue with 3/0 absorbable
Vicryl suture at intervals of 1.5-2.0 cm
to eliminate dead space (Fig. 3). The skin
was sutured continuously intradermally
using 3/0 monofilament Prolene suture,
ensuring precise alignment of the epider-
mal edges and minimal tissue trauma. In-
traoperative blood loss was no more than
50 ml, and the surgical procedure lasted
1 hour and 20 minutes. After applying an
aseptic dressing, the limb was elevated to
improve venous outflow.

Intraoperative view after completion
of the plastic surgery: the 17 x 7 cm de-
fect was closed with opposing local flaps,
an intradermal suture of 3/0 Prolene was
placed, and the edges were aligned with-
out excessive tension.

Postoperative period and healing dy-
namics. In the early postoperative period
(the first 48 hours), vital functions and
the local wound status were monitored.
Comprehensive medical support includ-
ed antibacterial therapy (ceftriaxone 1.0
g twice daily intramuscularly for 7 days
in combination with metronidazole 500
mg three times daily intravenously for
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CYTKHA BHYTPUMBILIEYHO B TeYeHUe 7 CYTOK
B KOMOMHALMU ¢ MeTpoHUa30s10M 500 Mr
TPUX/Jbl B CYyTKM BHYTPUBEHHO B IEpPBbIE
3 nHA), a TakKe GpapMaKOJIOTHIEeCKY0 KOp-
PEKL U0 MUKPOLUPKY/IALUY — BHYTPUBEH-
HOe KalneJIbHOe BBeJleHHe JlaTpeHa B 103U-
poBke 200 Mr B CyTKH B Te€YeHHUE 5 CYTOK
Y IOIKOXKHOE BBeJleHHe HU3KOMOJIEKYJIsp-
HOTo renapuHa (3Hokcanaput 40 Mr oauH
pa3 B CYTKHU) B IPOPUIAKTUYECKOM pPEXU-
Me B TeyeHUe 7 CyTOK. MecTHoe Jie4yeHUe
3aKJ/II0YAJIOCh B €XeJJHEeBHBIX IlepeBsA3Kax
C HaHeCeHHEeM Ha 00/1acTh LIBOB renapu-
HOBOM M TpPOKCEPYTHUHOBOW (MHHOBA3U-
HOBOM) Ma3ei, HallpaBJeHHbIX Ha YMEHb-
lIeHVe OTEKaA, yJy4ylleHHe KallUJJIAPHOIro
KpPOBOTOKA M MPOPUIAKTHUKY TPOMO00Opa-
30BaHUA B MUKPOCOCYZAaX JIOCKYTOB.

the first 3 days), as well as pharmacolog-
ical correction of microcirculation: intra-
venous drip of latren at a dosage of 200
mg per day for 5 days and subcutaneous
administration of low-molecular heparin
(enoxaparin 40 mg once daily) prophy-
lactically for 7 days. Local treatment con-
sisted of daily dressings and application
of heparin and troxerutin (minovasin)
ointments to the suture area to reduce
swelling, improve capillary blood flow,
and prevent thrombus formation in the
microvessels of the flaps.

On days 2-3 postoperatively, signs of
local ischemia appeared in two areas of

Puc.3. BuJg KOHEYHOCTH,
BbINIOJIHEHHS MECTHO-IJIACTHYEeCKOTO0
YKpPbITUA OO6pa3oBaBluerocs gedekra.

nmocJje

Fig. 3. View of the limb after local plas-
tic surgery to cover the resulting de-
fect.
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Ha 2-3-u cyTku nocsie onepayuu B ByX
y4acTKax IMepeMellEéHHbIX JIOCKYTOB, JO-
KaJIM30BaHHBbIX B 30HaX YMePEHHOro Ha-
TSDKEHUs (AUCTasibHble OT/eJsbl KaX/0ro
M3 JIOCKYTOB), MOSIBUJIUCb NMPU3HAKU JIO-
KaJIbHOM MIIEeMUH, NMPOSABJABIIMECS LUa-
HO30M U 3aTe€M - NNOTeMHEHUEM TKaHeH C
dbopMHUpOBaHMEM CyXUX CTPYIOB. PazaMepsnl
HEKPOTUYECKUX yYAaCTKOB He MpeBbIllIaIU
1,5 cM B inameTpe KaxK/bli, YTO COCTABJISA-
JIO CyMMapHO 0K0J10 5-7 % OT 0611e# 1nJo-
Ay mnepeMelEéHHbIX JIOCKYTOB. Ha 7-e
CYTKHU NOCJI€e ONlepalyy BBIIOJHEHO HCCe-
YeHHe 3TUX HEKPOTUYECKUX 30H MOJi MECT-
HOUW aHecTe3WeMl (pacTBOp JUAOKauHA 2
%) c 3axBaToM 1-2 MM >XM3HECHOCOOHBIX
TKaHed no kpagam. [locie ucceyeHus pa-
HeBble NMOBEPXHOCTU HWMeJH pa3Mephbl [0
2,0x1,5 cM, KpOBOTOYHMJIM YMEPEHHO, YTO
CBU/IETEJILCTBOBAJIO O COXPAaHHOU MUKpO-
IUPKYJISLMU B MPUJIEKAIIUX 00JacTax. B
Jla/IbHEMILEM 3TU YYaCTKHU 3aKUBAJIU BTO-
pUYHBIM HATSKEHUMEM C 00pa3oBaHUEM
rpaHyJISIMOHHOM TKAaHU U KpaeBOM 3MHU-
TeJIM3alMen, MOJHOE 3aKPbITHE KOTOPBIX
OTMeYyeHOo K 14-16-M cyTKaM.

B ocrasbHOM 4YacTU nocjaeomnepanu-
OHHOU paHbl (0KoJi0 85-90 % oT 0b61IEel
JUIMHBblL 1IBa) 3aKUBJIEHWE TMPOTeKaso
0 IepBUYHOMY THUIY: LIBbl OCTaBaJIUCh
CYXUMH, TUIepeMUsI U OTEK perpeccu-
poBajJM K 5-M CyTKaM, BBbIPAaXXEHHOTO
60J1eBOT0 CHHJApPOMAa WM TNPU3HAKOB
HarHoeHusi He HabJuwganocb. CHATUE
KO>XHbIX LIBOB [IPOU3BeJeHO Ha 16-¢e cyT-
KU TOCJie ollepaludd — OTCpOYKa Ha 2-3
JIHS 10 CpaBHEHHUIO CO CTaHJAapTHbIMH
CpoKaMU O0O0ycCJIOBJIEHA HaJIMYMEM 30H
BTOPUYHOTO 3aKUBJIEHUSI, TpeOOBaB-
KX JOMOJHUTENbHOW QUKCALUU KPAEB
paHbl. Ha MOMEHT CHSITHS IIBOB BCe pa-
HeBble MOBEPXHOCTU OBLJIM MOJHOCTBIO
3MUTEJIM3UPOBAHbI, OTAEJNSAEMOT0 HET,
NaJibIaTOPHO oNpeessjach yMepeHHas
IJIOTHOCTb py61ja 6€3 NpU3HaKOB runep-
Tpoduu. O6’b€M aKTUBHBIX U MACCUBHBIX
JIBUDKEHUW B Ta300e/[peHHOM W KOJIeH-
HOM CyCTaBax BOCCTAHOBJIEH B IMOJIHOM

the transferred flaps located in zones of
moderate tension (the distal portions of
each flap). These signs included cyanosis
and then darkening of the tissue with the
formation of dry scabs. The necrotic areas
were no larger than 1.5 cm in diameter
each, accounting for approximately 5-7%
of the total area of the transferred flaps.
On day 7 postoperatively, these necrotic
areas were excised under local anesthe-
sia (2% lidocaine solution), retaining 1-2
mm of viable tissue at the edges. After
excision, the wound surfaces measured
up to 2.0 x 1.5 cm and bled moderately,
indicating intact microcirculation in the
adjacent areas. These areas subsequently
healed by secondary intention, with the
formation of granulation tissue and mar-
ginal epithelialization, complete closure
of which was noted by days 14-16.

The remaining portion of the postop-
erative wound (approximately 85-90%
of the total suture length) healed accord-
ing to the primary pattern: the sutures
remained dry, hyperemia and edema re-
gressed by day 5,and no significant pain or
signs of suppuration were observed. Skin
sutures were removed on day 16 post-
operatively. A 2-3-day delay compared
to standard timeframes was due to the
presence of secondary healing zones that
required additional fixation of the wound
edges. At the time of suture removal, all
wound surfaces were completely epithe-
lialized, there was no discharge, and the
scar was palpably moderately dense with
no signs of hypertrophy. Active and pas-
sive range of motion in the hip and knee
joints was fully restored, and limb sensa-
tion was preserved.
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00'béMe, YYBCTBUTEJbHOCTh KOHEYHOCTH
COXpaHeHa.

[Ipy BeInUCKe HA 18-e cyTKU mocJie one-
palu COCTOsIHME MAalUeHTKH pacleHeHOo
Kak yaoBJyieTBopUTesibHOe. [lanueHTKa
CyObeKTUBHO OTMETHJIA UCYEe3HOBEHUE
YyBCTBA CTSTUBAHUS W 3alafleHUs1 KOXKH
B 00Ji1acTH ObIBIIEro pyo6biia, 3HAYUTEb-
HOe yJy4lleHue KOHTYypOB 6eJpa, OTCYT-
CTBUEe 0OJIEBBIX OLIYIIEHWU NpPHU XOAbbOe
u crubanun. Kocmetudeckuih 3dpdekTt
NpU3HAaH XOpOUIMM: pybel, mnocjeonepa-
IIMOHHbI HMeeT JIMHEHHYI ¢GopMy, He
BbI3bIBaeT JedopMaluu MpUJIeKalUX
TKaHeH, LIBET KOXXM B 30HE IMepeMelléH-
HbIX JIOCKYTOB OJIM30K K OKpYKaWIIUM
y4yacTkaM. JIOCTUTHYTbI QyHKIMOHAb-
HO-3CTeTUYECKUN pe3yJibTaT MOJIHOCTBIO
Y0BJIETBOPHUJI OXKU/IAHUSA MALLUEHTKH, YTO
NOATBEPXKAEHO €€ YCTHBIM OT3bIBOM IpHU
BbINIMCKe. PeKOMeH/J0BaHO aMby/saTopHOe
HabJII0leHre C KOHTPOJbHBIMU OCMOTpa-
MM yepe3 1, 3 U 6 MecqaLeB AJi OLeHKU OT-
JlaJIEHHBIX pe3yJbTaTOB U NMPU HEOOXOH-
MOCTH KOPpEeKI[UM PyOILI0BbIX U3MEHEeHHUM
dusnoTepaneBTUYECKUMU METOAAMMU.

B uTore, HecMOTpsi Ha pa3BUTHUE JIO-
KaJIbHOTO KpaeBOTO HeKpo3a B pPaHHEM
NI0CJIeONIEPAallUOHHOM Iepuojie, KOTOPBIU
OblJI CBOEBPEMEHHO J[AWAarHOCTUPOBAH H
KyNMpoBaH MaJIOTpaBMaTUYHbIMU  Ma-
HUNYJAANUASIMY, KOHEYHBbIM UCXOJ ore-
paluUyd pacleHEH KaK MOJIOKUATENbHbIH.
[IpencTaB/ieHHbIM KJIWHUYECKHUM CJy4dau
NOATBEPK/AAeT NPUHLUMUIHAIBHYIO BO3-
MOXXHOCTb YCHEIIHOr0 MCIOJIb30BaHUSA
nepeMeuéHHbIX MEeCTHBIX JIOCKYTOB [Jif
3aMellleHUs] OOIIMPHBIX JedeKTOB MOCHe
MCCeUyeHHs CTTUBAKIIMX PyOILI0B HUXKHEH
KOHEYHOCTH Jake NpPU HaJWYUMU TaKHUX
OCJIO)KHEHUH, YTO JesaeT JAHHBIM MeTO[
JIOCTYIHBIM U 3 PEKTUBHBIM B YCJIOBUAX
CHenyaJu3rupoOBaHHOrO CTalMOHAapa.

O6cyxaenue. IlpencraBieHHOE KJIU-
HUYECKoe HabJIIoeHue JeMOHCTPUPYET
KaK CHUJIbHblE€ CTOPOHBI, TaK U ySI3BUMbIE
MeCcTa MeTOJUKH MeCTHOIJIACTUYeCKOro
3aMellleHUs] OOIIMPHbBIX PYOIOBLIX AedeK-

At discharge on the 18th postoperative
day, the patient’s condition was assessed
as satisfactory. The patient subjectively
noted the disappearance of the feeling of
tightness and skin depression in the area
of the former scar, a significant improve-
ment in the contours of the thigh, and the
absence of pain when walking and bend-
ing. The cosmetic effect was considered
good: the postoperative scar is linear,
does not deform adjacent tissues, and the
skin color in the area of the transferred
flaps is close to the surrounding areas.
The achieved functional and aesthetic re-
sult fully met the patient’s expectations,
as confirmed by her verbal feedback
upon discharge. Outpatient follow-up
with follow-up examinations at 1, 3, and
6 months is recommended to assess long-
term results and, if necessary, correct
scar changes using physiotherapy.

Conclusively, despite the development
of local marginal necrosis in the early
postoperative period, which was prompt-
ly diagnosed and treated with minimally
invasive procedures, the final outcome
of the surgery was considered positive.
This clinical case confirms the fundamen-
tal feasibility of successfully using local-
ly displaced flaps to repair extensive de-
fects after excision of constricting lower
extremity scars, even in the presence of
such complications, making this method
accessible and effective in a specialized
hospital setting.

Discussion. This clinical case demon-
strates both the strengths and weakness-
es of local plastic repair of extensive fem-
oral cicatricial defects. A positive aspect
is the ability to immediately correct the
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ToB Gexapa. [lo/10KUTEbHBIM aCNeKTOM
SIBJISIETCSI BO3MOXKHOCTb OJHOMOMEHTHO-
ro ycrpaHeHusi gebopMaldu C HCHOJIb-
30BaHMEM ayTOJIOTUYHBIX TKaHeu, YTO
obecrieyrBaeT ONTUMaJIbHOE LIBETOBOE U
CTPYKTYPHOE COOTBETCTBHUE 3aMellEHHOU
06J1aCTH, CHUXKAET PUCK UMMYHHOT'O KOH-
$JIMKTa U COKpalllaeT CPOKU CTaLOHAp-
HOTO JIeYeHUsI 10 CPABHEHUIO0 C MHOTOKOM-
NOHEHTHBIMHU TPaHCIJIaHTaTaMu [12, 14].
BmecTe ¢ TeM, pa3BUTHE KpaeBOro He-
Kpo3a B JBYX TOYKaX IMOJTBEPXJAeT JU-
TepaTypHble JJaHHbIE O TOM, UTO JlaXKe MPHU
TIIATeJbHOM NpeoNneparuOHHOM IJIaHHU-
POBaHUU PUCK MECTHOM HILIEMHUU OCTAETCA
CylL,eCTBEHHBIM, 0COOEHHO NpHU JlePeKTax,
npeBbiliatonyx 10 cM B HauboJIbLIEM U3-
MepeHud [5, 11]. B HauieM caydae gedekT
cocTtaBua 17x7 c¢M - 3TO MOpPOroBas 30Ha,
r/le HaTshKeHUe KpaéB Heu30eXHOo co3ja-
€T KOMIIPOMeTA U0 KallUJIJISPHOU CETHU B
JIUCTAJIbHBIX OTZeJ1aX JOCKYTOB. /lonoJIHU-
TeJIbHbIMU (paKTOpaMHU, BEPOSITHO, MOCJY-
KUJINA: AJIUTEJIbHOE PyOII0BOE N3MeHeHUe
OKpY»Kalolllel TKaHH, CHWXarollee eé 3Ja-
CTUYHOCTb M BaCKyJsIpU3aLlMI0, a TaKXe
WHJWBUJIya/ibHble 0COGEHHOCTH aHTHhoap-
XUTEKTOHUKU MOJKOXXHOW KJIETYATKH, KO-
TOpbIe He BCerAa yAaéTcs OLEeHUTh JOCTO-
BEpPHO C moMolibio crangaptHou Y3ATI' [7].
TeMm He MeHee, oC/I0KHEHHE OBLIO JIO-
KaJIbHbIM, He NOTpPeb0BaJio MOBTOPHBIX
PEKOHCTPYKTUBHBIX OIepaluii U ObLIO
KyIIMPOBAaHO MaJIOTpaBMaTUYHbIM HcCeye-
HUEM C MOCJeAYIIEd BTOPUUHOU 3MUTe-
Jiu3anyend. ITO COIacyeTcsl C BbIBOJAMM
JIPYTUX aBTOPOB, KOTOpPbIe MOAYEPKHUBALOT,
YTO KpaeBOW HEKPO3 NPU UCHOJIb30BAHUU
MECTHBIX JIOCKYTOB, XOTSl U BCTpe4YaeTCs B
5-15 % csy4yaeB, HO IpU CBOEBPEMEHHOU
JIMAaTHOCTUKE U aIeKBaTHOM MECTHOM Jie-
YeHUU He yXyJllaeT KOHeUYHbI QyHKIIUO-
Ha/IbHBIA Ucxof [4, 8]. BaxkHO OTMeTUTb,
YTO B HallleM HabJII0JIeHUH y/iaJl0Ch U30e-
»KaTb 60Jiee TSKEJIbIX OCJI0KHEHUHN — MOJI-
HOTO HEKpO3a JIOCKYTa, HarHOEHUsI paHbI
WM 00pa3oBaHUS TPyObIX BTOPHUYHBIX
febopMUpyrouUx pyoLoB, YTO, BEPOSATHO,

deformity using autologous tissue, which
ensures optimal color and structural
matching of the replaced area, reduces
the risk of immune conflict, and shortens
hospital stays compared to multicompo-
nent grafts [12, 14].

However, the development of marginal
necrosis at two points confirms published
data indicating that even with careful
preoperative planning, the risk of local
ischemia remains significant, especially
with defects exceeding 10 cm in greatest
dimension [5, 11]. In our case, the defect
was 17 x 7 cm—a threshold zone where
edge tension inevitably compromises the
capillary network in the distal portions
of the flaps. Additional contributing fac-
tors likely included long-term scarring of
the surrounding tissue, which reduces its
elasticity and vascularity, as well as indi-
vidual characteristics of the angioarchi-
tecture of the subcutaneous tissue, which
cannot always be reliably assessed using
standard ultrasound Doppler imaging [7].

Nevertheless, the complication was
localized, did not require repeat recon-
structive surgeries, and was treated with
minimally invasive excision followed by
secondary epithelialization. This is con-
sistent with the findings of other authors,
who emphasize that marginal necrosis,
although occurring in 5-15% of cases
with local flaps, does not worsen the final
functional outcome with timely diagnosis
and adequate local treatment [4, 8]. It is
important to note that in our observa-
tion, we were able to avoid more severe
complications—complete flap necrosis,
wound suppuration, or the formation
of coarse secondary deforming scars—

1 1 6 | Ili1acTu4yeckass XMpyprus 1 BOCCTAHOBUTE/IbHAsA MeJMIIMHA

Plastic surgery and reconctructive medicine | 2026, T 2,N22



POPULATION PREVALENCE AND INCIDENCE OF OBESITY AMONG WOMEN IN THE REPUBLIC OF TAJIKISTAN

00yC/I0BJIEHO KOMIIJIEKCHOM Ilepuonepa-
UOHHOM MOAJEeP>KKOM (aHTUOHUOTHUKH, Te-
NapuH, MeCTHble Ma3!) U aTpaBMaTUYHOU
TEXHUKOMU BblJleJIEHUs JIOCKYTOB [9].

CpaBHUMBas NpeJCTaBJEHHbIN Cly4al C
aJIbTEPHAaTUBHBIMU MeTOJaMU — CBOOO/J-
HOU KOXXHOW NJIAaCTUKOW paclienJIEHHbIM
JIOCKyTOM WJIU UCIOJIb30BAHUEM BaCKYJIsI-
pPHU3UPOBAHHBIX JIOCKYTOB Ha NHUTAIOLEN
HOXKe, C/ielyeT OTMETUTD, UTO OCJIeHUE,
XOTS U JJal0T 60J1ee HaJl€KHOe KPOBOCHAO-
KeHUe, TpeOyIT MUKPOXUPYPrhYecKor
TEXHUKH, 60Jiee AJMTEeJbHON onepanuu u
He BcerJia JOCTYNHbI B yCJA0BUAX 00LIEXU-
pyprudeckoro crauuoHapa [1]. MectHas
IJIaCTUKA, HAaPOTHUB, MPOCTa B HUCIOJIHE-
HUHM, 3KOHOMHYECKU BBITOJHA U MOMXKET
OBITh pEKOMEH/I0BaHa KaK MeTo/] BbIbopa
y MaljMeHTOB C COXPaHHbIM NepudoKaIb-
HbIM TKaHeBbIM pe3epBoM [12]. OpxHa-
Ko npu gedekTtax 6osiee 20 cM mo AJvHe
WM TPUA OTCYTCTBUHU MHOABWXXKHBIX KpaéB
paHbl cjlefyeT pacCMaTpUBaTh JBYyX3Tal-
Hble NMPOTOKOJIbI UJIA KOMOWUHUPOBAHHOE
NpUMeHeHUe OTPULATEJSbHOTO JaBJIEHUS
(NPWT) c nocneaymolued AepMOIJIacTH-
Ko [1, 3].

Ocob60oro BHUMaHUs 3ac/y>KMBaeT BO3-
pacTHOW aHaMHe3 - ¢opMHUpOBaHUE pPyoO-
1ja B IPyJHOM BO3pacTe U ero MHOTOJIET-
Hsisl 9BOJIIOLUSA MPUBEJIU K 3HAUUTEJIbHOU
TUNOTPOPUU OKPYKAKIIMX TKaHEH, UTO
YMEHbIIUJIO WCTUHHBIA 00bEM MECTHBIX
IJIAaCTUYECKUX BO3MOXHocTel. TeM He
MeHee, TLlaTeJbHas MNpeAoNepalOHHas
olleHKa (oTpuLaTesbHasg npoba HaTH-
»KeHus, HopMasibHasa Y3/I[') mo3BoJsuia
YBEPEHHO IJIaHUpOBaTh onepanuwo. Ilo-
JIyYEHHBIH TOJIOKUTEJbHBIA pe3y/bTaT
yepes 2,5 HeJiesiM HabJII0ieHUS T03BOJISIET
HaZlesATbCd Ha CTAOUJIbHBIA OTJAJEHHBIN
3 deKT, 0AHAKO AJIsT OKOHYATEJLHOTO Cy-
XKJeHUs TpebyeTcs AMHAMUYeCKoe HabJIto-
JleHHe B TedeHUe 6-12 MecsI1eB.

C npakTH4YeCKOW TOYKH 3peHHus, KJIKue-
BbIMM YPOKaMH U3 JAHHOTO KJUHUYECKO-
ro cjay4das fIBJSAIOTCA: 1) HE0O6XOAUMOCTH
BBINIOJIHEHUSI NPOOHOW  MOOUJIMU3ALUU

which is likely due to comprehensive
perioperative support (antibiotics, hepa-
rin, topical ointments) and an atraumatic
flap technique [9].

Comparing the presented case with
alternative methods—free skin grafting
with a split-thickness flap or the use of
vascularized pedicle flaps—it should be
noted that the latter, although provid-
ing a more reliable blood supply, require
microsurgical techniques, a longer oper-
ation, and are not always available in a
general surgical hospital setting [1]. Local
grafting, in contrast, is simple to perform,
cost-effective, and can be recommended
as the method of choice in patients with
preserved perifocal tissue reserve [12].
However, for defects longer than 20 cm
or in the absence of mobile wound edges,
two-stage protocols or combined nega-
tive pressure wound therapy (NPWT) fol-
lowed by dermoplasty should be consid-
ered [1, 3].

The age history deserves special at-
tention: scar formation in infancy and
its long-term evolution led to significant
hypotrophy of the surrounding tissues,
which reduced the true scope of local
plastic possibilities. Nevertheless, a thor-
ough preoperative assessment (negative
tension test, normal ultrasound Doppler
imaging) allowed for confident surgical
planning. The positive result obtained af-
ter 2.5 weeks of observation gives hope
for a stable long-term effect; however, a
final judgment requires dynamic obser-
vation for 6-12 months.

From a practical standpoint, the key
lessons from this clinical case are: 1) the
need to perform a trial tissue mobiliza-
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TKaHeHl [0 McceuyeHUs1 pyoua sl OLLEHKH
peasibHOM BO3MOXKHOCTH CBEJlEHUSI KPAEB;
2) UCnoJib30BaHUe JIBYXPSAAHOTO BHYTPH-
KOXXHOT'O 1IBa /I pPaBHOMEPHOro pac-
npejesieHUs HaTsHKeHUs; 3) aKTUBalUs
MUKPOLUUPKYJATOPHOW Tepamnuu B Iep-
Bble 72 4yaca mocJjie onepanuu; 4) HeJlony-
CTUMOCTb Ype3MEePHOT0 HaTSKEeHUS, JaxKe
€CJIM 3TO OCTaBJIsIeT HEOOJIbILIOW OCTATOY-
HbIN JlePeKT, KOTOPbIA MOXXHO 3aMeCTHUTh
BTOPUYHBIM HaTSHKEHUEM WJIHM Nlepecajioy-
HbIM 3JIEMEHTOM. JTU MepBbl, 110 HalleMy
MHEHMUIO, IO3BOJISIT CHU3UTb YaCTOTY Kpa-
€BOr0 HEKpO3a U YJIY4YIIUTb pe3yJbTaThbl
onepanyi y NaliueHTOB C aHaJIOTUYHbIMU
pyo61I0BbIMH JledOpMaLIUSIMU.
3akaw4deHue. TakuM obpa3oM, npuMe-
HeHUe BCTPEUYHBIX MECTHBIX KOXKHbIX JIO-
CKYTOB /151 IJIACTUKU OOIIMPHOTO Aedek-
Ta MOCJIe UCCEeYeHHUs CTATUBaKLEero pyoua
6e/pa MO3BOJIMJIO JOOUTHCS MOJHOTO 3a-
KpBITHUSl paHbl C JOCTHXKEHUEM YIOBJIET-
BOPUTEJIbHOIO PYHKLIMOHAJIBHOTO U KOC-
MeTUYEeCKOro pe3yJsbTaTa B OJIMKaullleMm
II0CJIeONIepalluOHHOM NIEPUOZE.
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WH®OPMALUA /11 ABTOPOB

[IpaBuiia
opopmiieHUs cTaTen

1. Pykonuce. B pepakuyio HayyHo-npak-

TUYecKoro »kypHasa «[liactuyeckas
XUPYPTUs U BOCCTAaHOBUTEJIbHASA MeJIU-
LJUHa» CTAaTbU HANPaBJIAKTCA N0 ajpe-
cy: plasticsurgerycentr@gmail.com,
noAroToBjeHHble B popmaTte MS Word
for Windows (uMeThb paciiupeHue
*.doc, *.docx, *.rtf). lipudTt - Times New
Roman, pasmep umpudTa OCHOBHOIO
TekcTta — 12, unTepBana 1,5, ab3anHbIi
orctyn - 1,25. Pa3mep noJseit: cBepxy
- 2,5 cm, cHu3y - 2,5 cMm, cieBa - 3 ¢,
cupaBa - 1,5 cMm. Bce cTpaHunbl, Hayu-
Has C TUTYJIbHOM, JOJKHBI OBITh MTOCJIE-
Jl0BaTeJIbHO IPOHYMEPOBAHBI.

2. fI3pIKk mogaum craTtbu. K nyb6sirkanuu

B JKypHaJle NPUHUMAIOTCA PYKOMUCH
13 JIIOOBIX CTPAaH Ha PyCCKOM U aHIVIMK-
CKOM fA3blKaX. B ciy4ae, eciu craThs
HalMcaHa Ha PYyCCKOM f3blKe, TO 004-
3aTeJieH NepeBoJi MeTaaHHbIX CTaTbU
Ha aHruickui A3k (O.U.0. aBTOpPOB,
oduMa/IbHOE Ha3BaHUe y4pexJeHUH
aBTOPOB, a/ipeca, Ha3BaHUe CTaTby, pe-
3I0Me CTaTbH, KJIK04eBbIe C10Ba, UHPOP-
Malud /151 KOHTaKTa C OTBETCTBEHHBIM
aBTOPOM, a TaKXXe NIPUCTATEeUHBIN CIIU-
cok siutepatypsl (References).

3. TUTyAbHBIN JIUCT [0/KEH HAYUHATHCA

co cieaywler MHGopMalu: Ha3BaHUe
CTaThH, MHULKAJIBI U GaMUJIMs aBTOpa/
aBTOpOB, IMOJIHOE HAaWMMEHOBaHHUE yu-
pexJieHusl, B KOTOpOM paboTaeT Kax-
Abld aBTOpP, B UMEHUTEJbHOM TMajiexe
c 00si3aTesibHbIM YKa3aHHUEM CTaTyca
OpraHU3alMi U BeJOMCTBEHHOW MpH-
Ha/JIEX)KHOCTH, aHHOTauus (pe3toMe)
Y KJIIOYEBBIE CJIOBA Yepe3 3ansiTou (He
MeHee 5). B kyitoueBble €J10Ba 0630pHbBIX
cTaTel cieAyeT BKJIOYATh CJOBO «06-
30p».

Article
Format Guidelines

1. Manuscript. Articles should be submit-

ted to the editors of the Scientific and
Practical Journal «Plastic Surgery and
Reconstructive Medicine» at: plasticsur-
gerycentr@gmail.com. They should
be prepared in MS Word for Windows
format (*.doc, *.docx, *.rtf extensions).
The font should be Times New Roman,
the main text font size should be 14, the
line spacing should be 1.5, and the para-
graph indentation should be 1.25. Mar-
gins should be as follows: top - 2.5 cm,
bottom - 2.5 cm, left - 3 cm, right - 1.5
cm. All pages, starting with the title page,
should be numbered consecutively.

2. Language of Submission. Manuscripts

from any country, in Russian and En-
glish, are accepted for publication in the
journal. If the article is written in Rus-
sian, a translation of the article metada-
ta into English is required (full names of
authors, official names of the authors’
institutions, addresses, article title, ab-
stract, keywords, contact information
for the corresponding author, and a list
of references).

3. The title page should begin with the

following information: article title, ini-
tials and surname of the author(s), full
name of the institution where each au-
thor works, in the nominative case with
the mandatory indication of the organi-
zation’s status and departmental affilia-
tion, abstract (summary), and keywords
separated by commas (at least 5). The
keywords of review articles should in-
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ARTICLE FORMAT GUIDELINES

4. IlpaBuyia odpopM/ieHUS] OPUIrHUHAJIb- clude the word «review».

HbIX cTaTeid. CTPYKTypa OpHIHHalb- 4. Rules for formatting original articles.

HbIX CTaTed [0JPKHAa COOTBETCTBO-
BaTb ¢opmMmaTy IMRAD (Introduction,
Methods, Results, Discussion). Ilian
IOCTPOEHUS OPUTMHAJBbHBIX CTaTeu
Jl0JKEH ObITh CAeyLUM: aHHOTAlUs
(pe3toMe) U KJIIOYEBbIE CJIOBA Ha pyc-
CKOM M aHIJIMHCKOM si3blKaX; aKTyaJlb-
HOCTb (BBeJileHHE); LieJib HCCae/l0Ba-
HUS; MaTepuasl U MeTO/bl; pe3yJibTaThl;
ob6cyJeHre; BbIBOJbI U CIIMCOK LIUTH-
poBaHHOU JuTepaTypbl. UHPopManus
0 (UHAHCOBOM MOAJEPXKKE pabOTHI,
rpaHThbl, 6J1ar0JapHOCTH; yKa3aHHWe Ha
KOHQJMKT UHTepecoB. OObEM OpUTHU-
HaJIbHBIX cTaTel — 15-20 cTpaHuL.

. [IpaBuwia odpopmyieHuss o63opa Ju-
TepaTtypbl. 0630pHas CTaTbsl A0J>KHA
O6bITb 0603HAYeHa aBTOpaMU Kak (06-
30p JIMTEpPATypbl) N0OCJIe HA3BaHUS CTa-
ThU. XKesaTesibHO, YTOOBI COCTaBJIEHUE
0630pOB COOTBETCTBOBAJIO MeEX/yHa-
POAHBIM PEKOMEHJalUsM 0 CUCTeMa-
TUYECKUM MeTOJaM NOoHMCKa JIMTepaTy-
pbl U cTaHjapTaM. Pe3toMe 0630pHBIX
cTaTel JOJDKHBI CoJepaTb HUHOOP-
MalMi0 0 MeToJaxX MOHWCKa JIUTepaTy-
pbl Mo 6a3am JaHHbIX Scopus, Web of
Science, MedLine, The Cochrane Library,
EMBASE, Global Health, CyberLeninka,
PUHL u apyrum. O6'b€M 0630pHBIX CTa-
Ter — 20-25 cTpaHul,

6. [IpaBuia opopmMJIeHUA KIMHUYECKUX

Hao/noaeHu. KiimHnyeckue HabJ1w01e-
HUs1, 0pOpMJIEHHBIE COTJIACHO PEKOMEH-
nanusMm CARE (http://care-statement.
org), uMeloT npuopuTeT. O6bEM CTaTbU
JJIST ONMCaHUs KJIMHUYEeCKOro HabJIio-
Aenus — g0 10 ctpaHu,

7. bubavorpaduyecKkue CnUCKU. B xyp-

Hajle TNpUMeHsieTcsl BaHKyBepcKuit
CTUJIb LIMTUPOBAHUSA (B CIHCKe JUTe-
paTypbl CCBUJIKM HYMEpPYIOTCS He [0
aspaBUTy, a N0 Mepe YINOMUHAHUS B
TEKCTe He3aBUCHMO OT fI3blKa, Ha KO-

The structure of original articles must
comply with the IMRAD (Introduction,
Methods, Results, Discussion) format.
The structure plan for original articles
should be as follows: abstract (summa-
ry) and keywords in Russian and En-
glish; relevance (introduction); purpose
of the study; material and methods;
results; Discussion; Conclusions and
Reference List. Information on finan-
cial support, grants, acknowledgments;
Conflict of Interest Disclosure. Original
articles are 15-20 pages long.

5. Literature Review Format Guidelines.

A review article should be designated
by its authors as (literature review) af-
ter the article title. It is desirable that
reviews be compiled in accordance
with international guidelines for sys-
tematic literature search methods and
standards. Abstracts of review articles
should contain information on literature
search methods using Scopus, Web of
Science, MedLine, The Cochrane Library,
EMBASE, Global Health, CyberLeninka,
Russian Science Citation Index (RSCI),
and other databases. Review articles are
20-25 pages long.

. Clinical Observation Format Guide-

lines. Clinical observations formatted
in accordance with CARE guidelines
(http://care-statement.org) have prior-
ity. The length of an article describing a
clinical observation is up to 10 pages.

. Bibliographies. The journal uses the

Vancouver citation style (in the refer-
ence list, references are numbered not
sequentially). (alphabetically, and as
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WH®OPMALUA /11 ABTOPOB

TOpOM JAaHa paboTa). bubsauorpadus
JlI0JI’KHA COZlep>KaTh MOMHUMO OCHOBOTIO-
Jlarawliux paboT ny6JuKalnydu 3a Io-
caeiHUe 5-7 JieT, mpex/e BCero cTaTbu
M3 KYPHAJIOB, CChLJIKU HAa BBICOKO I[U-
TUpPYyeMble HCTOYHUKH, B TOM YHCJIEe U3
Scopus 1 Web of Science. B opurunasib-
HbIX CTAThsX JKeJlaTeJbHO IJUTUPOBATh
He OoJiee 20 HMCTOYHMUKOB, B 0030pax
JuTepaTypbl — He 60Jiee 40. bubauo-
rpaduyeckue CCbIJIKM B TEKCTE CTAaTbHU
ob603HayalwTcad UUMPpaMHd B KBajJparT-
HbIX CKOOKaXx.

8. OpopMiieHHE PUCTATEMHOIO CIIMCKA

autepaTtypsbl (References). YuutbiBas
Tpe6OBaHUsI MEXAYHAPOAHbBIX CUCTEM
UTHUPOBAHUsSI, OUOJIMOrpadUUecKue
CIHMCKU BXOZSIT B aHIVIOSI3bIYHBIA 6JIOK
CTaTbd W, COOTBETCTBEHHO, [OJDKHBI
JlaBaTbCs1 He TOJIbKO Ha sI3blKe OPUTHU-
Hajla, HO U B JlaTUHUIEe (POMaHCKUM
andasutoMm). [loaToMy aBTOphbI cTaTel
JI0JI’KHbI IaBaTh CIIMCOK JIUTEPATypPhbl B
JIByX BapUaHTaX: OJIMH Ha SI3bIKE OpU-
ruHajsa (pycCKOsI3bIYHblE HCTOYHUKHU
KUPUWJUIUIEH, aHIVIOSI3bIUHbIE JIATHU-
HMIIEN), U OTAEJbHBIM OJIOKOM TOT K€
cnucok siutepatyphl (References) B po-
MaHCKOM asiGaBUTE AJisT MEX/yHAPO/-
HbIX 633 JaHHBIX.

9. AHHoTanua (pe3wMe) CTaTbM [J0JIK-

Ha SICHO M3JlaraThb CyllleCTBeHHble dakK-
Thl PabOThl U BKJIIOYATh CJAEAYIOLIYIO
CTPYKTYPY: LieJib UCCJIe[lOBaHMS, MaTe-
pUasibl U METOAbl, pe3y/abTaThl, 3aKJII0-
yeHUe (BbIBOAbI) M KJIIOUEBbIE CJIOBA.
O6BbEéM TeKcTa aBTOPCKOTO pe3loMe
noJykeH 6b6ITh oT 150 1o 250 cioB. AH-
[JIosI3bIUHAsi BepcUsl pe3loMe CTaTbHU
JIOJ>KHA 10 CMBIC/Y, CTPYKTYpe U CTH-
Jito (Objective, Matherials and Methods,
Results, Conclusion) mosHOCTbIO COOT-
BETCTBOBATb PYCCKOS3bIYHOW M OBIThb
rPaMOTHOW C TOYKHU 3PEHHUS aHIJIMH-
CKOTO SI3BIKa.

they are mentioned in the text, regard-
less of the language in which the work is
given). The bibliography should contain,
in addition to the fundamental works,
publications from the last 5-7 years, pri-
marily articles from journals, as well as
references to highly cited sources, in-
cluding those from Scopus and Web of
Science. It is advisable to cite no more
than 20 sources in original articles, and
no more than 40 in literature reviews.
Bibliographic references in the text of
the article are indicated by numbers in
square brackets.

. Format of the reference list (Refer-

ences). Taking into account the require-
ments of international citation systems,
bibliographiclists are included in the En-
glish-language section of the article and,
accordingly, should be given not only in
the original language, but also in Latin
(Roman alphabet). Therefore, authors
of articles should provide a bibliography
in two versions: one in the original lan-
guage (Russian-language sources in Cy-
rillic, English-language sources in Lat-
in), and a separate section of the same
reference list (References) in the Roman
alphabet for international databases.

9. The abstract (summary) of the arti-

cle should Clearly present the essential
facts of the work and include the follow-
ing structure: study objective, materials
and methods, results, conclusion(s), and
keywords. The author’s abstract should
be between 150 and 250 words long. The
English version of the article’s abstract
should fully correspond to the Russian
version in meaning, structure, and style
(Objective, Materials and Methods, Re-
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10. KimroyeBble cjoBa. /lyi1 BepHOTro Ha-
NHACAaHUS KJ/IOYEBBIX CJ0OB Ha aHIJIUU-
CKOM cJieJlyeT UCI0JIb30BaTh Te3aypyc
HanuoHasibHONM MegUIIMHCKON OMOJIH-
oteku CIHIA https://www.ncbi.nlm.nih.
gov/mesh.

11. Undpopmanuss o6 aBrTopax: D.U.0.
NOJIHOCTbIO, Y4€Hasi CTeleHb, 3BaHUE,
JIOJDKHOCTb, Ha3BaHUE YYpexJeHHUsl C
aZipecoM, aZjpec 3JIEKTPOHHOU MOYThI
aBTOpoB. /i1 OTBETCTBEHHOrO aBTO-
pa 3a mnepenucky: ®.HM.0. nosHOCTHIO,
y4éHas CTeleHb, 3BaHUE, JIOJDKHOCTB,
MeCcTO paboThl U KOHTaKTHass MHOp-
Manus (MHJEKC, MOYTOBBIA ajJipec, Te-
gedoH, E-mail). [na kaxaoro aBTopa
Heo6xoauMo ykasaTb: SPIN B e-library
(https://elibrary.ru), Researcher ID
(http://www.researcherid.com), ORCID
ID (http://orcid.org).

12. Crossref DOI (Digital Object
Identifier) — uudpoBoit uaeHTUdUKa-
TOp 06'beKTa. Pa3MeléHHbIM CTaThbIM B
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Jdactypxou popmatu
MaKoJ1a

1. lacTHaBHC. MakoJiaxo 60s/1 6a XalaTu
Taxpupusau Mayassau WIMH Ba aMa/ldu
"Jappoxyu NJIaCTUKK Ba THOOW GapKapop-
co3n" 6a cypofrau plasticsurgerycentr@
gmail.com mnemHuUxoA kKapJa LIaBaHJ,
Makosaxo 605 60 dopmatu MS Word for
Windows (BacebkyHuu *.doc, *.docx, *.rtf)
oMoja Kapza maBaung, HpudT: Times New
Roman, aHpo3aun mpudTH MaTHU acocu:
12, docunaum catp: 1.5 cM, docusiau napa-
rpa¢p: 1.25 cM. Xomwusaxo: 6oso - 2.5 cMm,
noéH - 2.5 cm, yam - 3 c™, pocT - 1.5 cM. Xa-
Mau caxudaxo, a3 caxudau yHBOH cap Kap-
Jla, 6os/ maWpapnai pakamry3opu Kapza
IIaBaHJ,.

2. 3a60HM nmemHUXoA. /lacTHaBUCXO a3
Xap KuliBap, 60 3a60HXOM pPyCh Ba aH-
JIMCK, 6apoy Haulp Jap MayaJjja Kabys
Kap/ia MelllaBaH/|. Arap MakKoJia 60 3a60HU
pycH HaBUIITA Wy/ia 601uaj, TapyyMau Me-
TaMabJIyMOTU MaKoJia 6a 3a60HU aHIJIUCH
Tajab Kap/ia MellaBa/, (HOMU Myppau My-
aNnrMPoH, HOMXOM PACMUH MyacCUCAXOHU
MyaJJIMPOH, CypOoFaxo, YHBOHH MakKo.Ja,
XyJioca, KaJUMaxou KaJu{d, MabJayMo-
TH TaMoC 6apou Myasindu MyBodHK Ba
pyHXaTH UCTUHOAXO).

3. Caxudau yHBOH 6051 60 Ma'bJIyMOTH 3e€-
pPUH OF03 11aBa/l: YHBOHU MaKo0J1a, Xappxou
aBBaJl Ba HOMHU mnajapu Myasaud(oH),
HOMM Nyppau Myaccucae, KU Xap SK My-
annrud Aap OH KOp MeKyHa/, Aap X0JiaTh
HOMMHATHUBU 00 HUIIOH JOJAHU XaTMHUU
MaKOMHU TALIKWJIOT Ba MAaHCYOUATH IIY'b-
0a, Xys10ca (xyJsioca) Ba KaJIMMaxou KaJlu/iu,
KU 60 BepryJ yy/io Kapza uygaan/, (Xxagaau
akkaJs 5). Kaninmaxou kaauiuyu Makoaaxou
b6appacuilaBaHaa 605 KajvuMmau "bappa-
cupo" aap 6ap rupaHg,

4. Kongaxou popMaTKyHUHM MaKOJIaX0H
acami. CoxTopy MakoJiaxod acaud 6osn 6a
dopmatu IMRAD (Mykagauma, Ycysxo,

Hartnyaxo, Myxokuma) MyBOOUKAT Ky-
Haj. Hakmau coxTopu MakoJiaxOou acjun
60514, YyHUH 6owiaj: xyJjoca (xyJsoca) Ba
KaJIMMaxou KaJuJn 60 3a60HX0U pych Ba
aHIVIMCH; aXaMUAT (MyKaaauma); xagadu
TaXKUKOT; MaBOJ, Ba YCYJIX0; HAaTHU4YaXo;
MyxokumMa; Xys0cax0 Ba pyUXaTH UCTH-
HOAX0. MabayMOT Jap 60pau JacTTUPHUU
MOJIUSIBHA, TPAHTXO, U3Xopu cunoc; Udmou
HU30bU MaHUaTX0. Makosiaxou acai 15-
20 caxuda gopaH/.

5. Jlactypxou $opMaTKyHUHU OGappacuu
agaouéTt. Makosiau 6GappacullaBaHAa a3
YOHMOU MyassIndOH Mac a3 YHBOHU MaKO-
Jla XaMuyH (6appacuu afabuéT) MyausiH
KapZa MemaBaz,. TaBcus fo4a MellaBa, KU
6appacuxo MyBoGUKHU JACTypXoUu 6aiiHaJI-
MUJIaIA ou/J; 6a yCy/IX0 Ba CTaHAAPTXOH Yy-
CTy4Yy¥ MyHTa3aMu aJlabuéT TapTub foja
maBaH/j. XyJocaxod MaKoJaxou 6appacu-
maBaH/la 605/ JOPOXU MabJAyMOT gap 6o-
pau ycyJxou YyCTy4Yyu afjabuéT 60 UCTHU-
doga a3 Scopus, Web of Science, MedLine,
The Cochrane Library, EMBASE, Global
Health, CyberLeninka, Russian Science
Citation Index (RSCI) Ba gurap noiroxxou
Jlojlaxo 6oilaHAa. MakoJsiaxou 6appaculia-
BaHza 20-25 caxuda fapo3ii JopaHy,

6. Jactypxou ¢opMaTd MyWIOXHAAU
K/IMHUKA. MymoxuJaxou KJIUHUKH, KU
myBopukH gactypxou CARE (http://care-
statement.org) dopmaT kapja lIyAaaHn,
adsanuar popanz. [apo3uu MakoJsae, Ku
MYIIOXH/Iau KIUHUKUPO TaBCUD MeKYHa/,
To 10 caxuda acr.

7. PexpUCTXO0M AZa0MET. Mayasisia yciyou
uKTubocu BaHkyBeppo uctudoga meba-
paz (map py#xaTH UCTHUHOAXO, HCTUHOAXO
Ha naujapnay pakaMrysopu Kapza Melua-
BaHA). (bo TapTu6bu anud60 Ba TaBpe KU
OHXO Jlap MaTH 3UKp IlyAaaH[, HoBob6acTa
a3 3a60HU acap). PexpucTu alabUET 6051
uJoBa 0Oap acapXxou MYXUM, HalIPUAXOU
5-7 cosii OXHUP, acOCaH MaKoJIaxou MayaJl-
Jla, UHYYHWUH UCTUHOAX0 6a MaHbab
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XO0HW 6aslaH/ UKTUOOCLIYZA, a3 YyMJa MaH-
6abxou Scopus Ba Web of Science-po nmap
6ap rupaa. TaBcus moja MelaBaj, KU Aap
MaKo0JIax0H acJi Ha 6emrtap a3 20 MaH6ab
Ba Jlap 6appacuxou alabuéT Ha bewiTap as
40 maH6ab UKTH6OC OBapAa masaj. Uctu-
HOAX0HU 6ubsnorpadi aap MaTHU MakKoJia
60 paKaMx0 Jjap KaBCX0W YOPKYHYA HULIOH
Jl0/1a MelIaBaH/I.

8. ®opmaTH pyuxaTu MCTHHOAXO (Aaa-
6uéT). MyBopHKM Ta/sabOTU CUCTEMAXOU
O0alHAJIMUJIAJIUM UCTHUHOJX0, PyHUXaTXOU
6ubsimorpadi aap 6axiiy 3a60HU aHIVIU-
CUHY MaKoJIa JOXHUJI Kap/a LiyZaaHz Ba My-
BodUKaH, 605 HA TaHXO 60 3a00HM aCJIH,
6asiku 60 JJIOTUHU (anudO60U JIOTUHI) HU3
NEeNHUX0/, Kap/ia maBaHJ. A3 UH py, My-
asmdoH 6054 Ay BEpPCHUSU pyUXaTH MC-
THUHOJIXOPO MENTHUX0, KyHaH/: sike 60 3a-
60HU acai (MaHOaBbX0U pyci 60 anudbou
KUPUWJIJIF, MaHOQ'bX0W aHIJIUCHA 60 anud-
60 JIOTMHI) Ba 6axIly aJloXy/ad XaMOH
pyhxaTH UCTUHOAXO (AmabuéTt) 60 anud-
60M JIOTUHW 0OapoOW TMOUT0XXOW [A0/AX0U
6aliHa/IMUJIAJI.

9. Xys10cau MakKoJsia 604j, Jajiesix0u aco-
CUHM KOppo 6a TaBpU BO3eX, HUIIOH AUXA/,
Ba COXTOPH 3epUHPO Aap 6ap rupaj: Xaja-
¢¥ TaxXKUKOT, MaBOJ, Ba YCY/IX0, HATUYAXO,
XyJsioca(x0) Ba KaJIMMaxou KaiuJu. Xysaocau
myaiug 6057 a3 200 To 250 kanuma ubo-
paT 6omaz. Hycxau aHrivcuu xysoca 605/
a3 YUxaTH Ma’bHO, COXTOP Ba yciay6 (Xazad,
MaBoaxo Ba ycysixo, Hatuyaxo, Xysoca) 6a
BEPCHSIM PyCch Myppa MyBOOUKAT KyHaJ] Ba
00 3a60HU aHTIJIMCH CaBOAHOK OOIIa/I,

10. Kanmumaxou kaamau. bapou pypycrt
HaBHUIITAaHU KaJIMMaxXou KaJUJu 60 3a60-

HU aHIJIMCH, JyTdaH a3 Te3aypycu Kutoob-
XOHau MUJIMU TU66ur UMA https://www.
ncbi.nlm.nih.gov/mesh nucrudona 6apes.
11. MabjayMoT gap 6opau MyaIu(QoOH:
Homy Hacab, gapayau ujami, pytba, Ba3u-
¢da, HoMU Myaccrca 60 cypoFa Ba Cypofau
no4Tau 3JIeKTpoHUMU MyassnudoH. bapou
myaindu myBodpuk: Homy Hacab Homy
Hacab, Japayad WJIMH, yYHBOH, Ba3uda,
MaHCyOUAAT Ba MabJyMOTH TaMocC (pamM3u
10YTa, CypoFau MouTa, paKkaMu TesedoH,
NoYTau 3JIEKTPOoHH). bapou xap ik myas-
aud, nyTdaH UHXOPO MEIIHUXO[ KyHex:
SPIN-u kutob6xoHau aznektponu (https://
elibraryoru), ID-u Ttaakukoruén (http://
www.researcherid.com) Ba ID-u ORCID
(http://orcid.org).

12. Crossref DOI (MyaissHKyHaHJau
00beKTH pakKamiu). ba Makosaxoe, Ku
Jlap LIyMOpaxoMu MayaJ/ljla Haulp y/JaaH/j,
Crossref DOI goma memaBag.

INemBanau DOI: 10.65197

13. MaTHM [AacCTHAaBUCU MELIHUXOALIYAA
HUXOM acT Ba 60/ 6G0AMKKAT TaXpHUp Ba
MCJIOX Kap/a L1aBaf.

14. Xaman MyassiudpoH 6apou AypycTUH
MabJyMOTH MEWIHUXOAIIYAA MachbyJaH/,.
MaBoaxou Myaing xaTMaH Ha3apu xana-
TH TaXpUPHUSIPO UHBUKOC HAMEKYHAH/.
15. /lacTHaBUCH Xy[]pO TaBacCyTH LIAKJIHU
OHJIAWH Aap BebcaTh www.tps.tj € TaBac-
CYyTHU MOYTau 3JIEKTPOHH 62 MayaJsisia 6a cy-
porau plasticsurgerycentr@gmail.com
HNEeUTHUX0/] KYHeS.

16. bapou rupudTaHu Ma'bayMOTH Mydac-
caJTap Aap 60opau JacTypXou NeLIHUX0A U
JlacTHaBUC, IyTdaH 62 Be6CAUTH MO WWW.
tps.tj mypoyuar KyHez,.

2026, T 2,Ne2 |[lnacTuyeckass XMpyprusi ¥ BOCCTAaHOBUTE/IbHAA MeAULUHA

Plastic surgery and reconctructive medicine | 1 2 7



