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Abstract: we all know that the world's reserves of hard-to-recover oil
are growing every day, especially heavy oils with high viscosity. The
extraction of such oils by traditional methods is almost impossible and
will lead to a decrease in the oil recovery factor. Transportation of
such oils is also carried out by special (thermal, chemical, etc.)
methods. To reduce the viscosity of abnormal oils, a number of soap-
like surfactants such as soapstock, saponified fatty acids, etc. have
been tried in practice. Therefore, it is important to obtain surfactants
from natural and synthetic raw materials and use them to reduce the
viscosity of high-viscosity oils is of great importance. In our work, we
studied a laboratory installation for the production of depressants and
their compositions with different compositions for the transportation of
heavy oils.

Keywords: high viscosity oils, paraffins, ceresins, resins, asphaltenes,
mechanical impurities, viscosity reducers, compositions, laboratory

setup, fluidity.



JIABOPATOPHAS YCTAHOBKA JJUIA TOJYYEHUSA
COCTABA NOHU3UTEJISA BAZKOCTU JJIA TAXKEJBIX
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Byxapckuii unscenepno-mexnonocuyeckuti uncmumym, 2. byxapa;
’A0us06 Bobupocon 3amuposuy — OKmMop mexHuueckux Hayk,
8e0Y ULl HAYYHBIU COMPYOHUK,
nabopamopusi KOJIOUOHOU XUMUU U NPOMBIULLEHHOU DKOJ02UU,
Hucmumym obweli u neopeaHuueckou Xumuu
Axademus nayx Pecnybnuxu Y3oexucman, e. Tawkenm,
Pecnybnuka ¥36exucman

AHHOmMauuA: 6ceM HAM U3BECMHO, HMO 6 Mupe Kaxncovlll OeHb
pacmym 3anacvbl mpyoOHOU38IeKaAeMol Hepmu, 0cobOeHHO madCcenol
Hegbmu ¢  @vicoKou  ea3Kocmvlo.  JloOvlua  makux — Hegmell
MPAOUYUOHHBIMU MEeMOOAMU NOUMU HEBO3MOJNCHA U Npusedem K
CHUdICEHUIO KOdGpuyuenma uzenevenus Hegpmu. Tpancnopmuposka
MaxKux Hegmeil makdxice NPoOU3BOOUMCS CHEYUATbHLIMU (Menosvle,
Xumuueckue u m.0.) memoodamu. J[1A  CHUdCEHUs  BA3KOCMU
AHOMANLHLIX Heghmell Ha NPaKmukKe UCNPoO0BaHbl P10 MbLIONOOOOHBIX
IIAB muna coancmoxa, OMbLIEHHbIX HCUPHBIX Kuciom u op. Tlosmomy
gadicHo noayuyams [IAB u3z namypaibHo20 U CUHRMEMUYECKO20 CbiPbsl U
UCNOIL3068AMb UX OISl CHUJICEHUS 8S3KOCHU BbICOKOBA3KUX Hedhmell. B
Hawel pabome Mbl U3YUAIU  JAOOPAMOPHYIO  YCMAHOBKY — OJis
NOJIYYEHUSl PA3HBIMU COCMABAMU OeNnPecCanmos U ux KOMNo3uyuil 0s
MPAHCNOPMUPOBKU MAICENLIX Hepmell.

Knioueevle cnosa: e6vicokossiskue negpmu, napagpumsl, yepesurvl,
CMONbI,  acghanbmenvl,  Mexanuweckue — npumecu,  NOHU3UMeIU
8A3KOCMU, COCMABLL, 1ADOPAMOPHASL YCMAHOBKA, MEKYYeCmb.

The high viscosity of oils is due to the content of solid compounds
in it, which form various layers that prevent the movement of oil along
the inside of pipelines. These include: paraffins, ceresins, resins,



asphaltenes, mechanical impurities, sulfur-containing compounds and
other dispersed substances [1, 2]. In each field where oil is transported
through the pipeline, standard analyzes are carried out to select the
appropriate viscosity reducers and the conditions for their use. At the
same time, in parallel, it is necessary to determine the physicochemical
and other indicators of the used viscosity reducers for high-viscosity
and heavy oils [3-5].

A laboratory setup for obtaining a composition of viscosity reducers
for local high-viscosity oils is shown 1n fig. 1.
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1, 2, 3 - collection; 4 - mixer; 5 - electric motor; 6 - water bath with

pump;
7-LATR; 8 - pump, 9 - tank finished composition

Fig. 1. Laboratory unit for the preparation of a composition of
viscosity reducers for heavy oils

This laboratory unit functions as follows: from collectors 1, 2 and 3,
a mixture of phospholipids, cotton soap stock and gas condensate flow
by gravity into mixer 4, where it is mixed with an electric motor 5,
where the speed is controlled by LATR 7. The temperature of the
process of obtaining the composition is adjusted using a water bath with
pump 6. The finished composition is supplied by pump 8 to tank 9.

Thus, the mounted laboratory unit made it possible to obtain a
composition for increasing the fluidity of local high-viscosity oils by
reducing their viscosity.
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Abstract: the article is devoted to the description of natural, synthetic
and semi-synthetic polymer matrices that have been evaluated for
antimicrobial, wound healing and circulatory skin applications.

Keywords: polymer matrices, wound healing, semi-synthetic polymers.
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BBenenue. Oxcun a3zora mpeicTaBisieT co0OMl  MOJeKyIy
CBOOOJHOTO pajMKana, KOTOpas »SHIOTEHHO BbIpabaThiBaeTCa B
opranuzMe uenoBeka. Ero xummuueckue CBOWCTBa JENalOT €ro
NPUTOAHBIM ~ JUISI  PETYJSIIUM  HECKOJBKUX  (DM3HOJOTUUECKHUX
MPOIIECCOB, BKJIIOUAS UPKYIATOPHBIE, UMMYHHbIC, HEBPOJIOTMYECKUE
Y aHTUOKCHUJAHTHBIE peakuuu [1].

YuuThIBasi €ro MMPOKOE yyacTue B OMOJOTUUECKUX CHUCTEMaX, ero
HEJO0CTATOYHOE KOJIUYECTBO (Kak JACPUINT, TaK U TMEPErPOU3BOJICTBO)
MOKET MPUBECTH K 3a00JieBanmio [2]. B To Bpems Kak M30BITOK OKCH/IA
a3oTa  CBsSI3aH  C  TUIEPUYYBCTBUTEIBHBIMH  pPEAKIUSIMU U
HEUpPOAETCeHEPATUBHBIMUA PACCTPONCTBAMU, €r0 HEJIOCTATOK IMPUBOJIUT
K CEpIAECYHO-COCYIUCTBIM U  HEBPOJIOTMYECKUM  OCIIOKHEHUSM,
TUNEPTOHUHU, CEKCyalbHOW JUCHYHKIMM ©U T. Md., OCOOEHHO Yy
MallMEHTOB C paHee CYIECTBOBABIIMM 3a00JI€BaHUEM, TaKUM Kak
nuaoer [3, 4].

DTO BBI3BAIIO OCOOBIH HWHTEpPEC K CO3JAaHUI0 OMOMEIUIIMHCKUX
CTpaTeruii, KOTOPbI€ FK30M€HHO MEPEHOCAT U TOCTABJISIIOT OKCHUJ] a30Ta
WM €ro MNpeAliecCTBEHHUKU. byaydun T1a3000pa3HbIM CBOOOJHBIM
paauKaJioM, OH HMMEeT KOPOTKUM TMepuoJi Mojypacmnaia in Vivo;
CJe0BaTEIbHO, OCHOBHBIMHM MpoOJieMaMy TPU €ro NMPUMEHEHUU B
KIIMHUKE SIBJISIFOTCSL CTAOWJIbHOE XpaHEHHWE W KOHTPOJIUPYEMOE
BBICBOOOXIEHUE. DTO MPUBEJIO K CMEIIMBAHUIO IOHOPOB OKCHJIA a30Ta
C HOCHUTENIIMH. bbuTo pazpaboTaHo MHOXKECTBO TakuX miatdopm, rie
4acTO HCHOJB3YIOTCS ToJMMepHble Kapkacel [3]. Ux ¢usuko-
XUMUYECKHE CBOMCTBA, a TAKXKE WX 3arpy304Hasi U BHICBOOOKIAIOIIAs
CIIOCOOHOCTH  M3y4YajuCh W  COBEPIICHCTBOBAIMCH B TEUCHUE
nocieanux 20 ner.

[Tomumepsl ABISIOTCA MPOYHOM OMNOPOM TEXHOJOTUM JOCTaBKHU
JEKapCTB, YYUTHIBAas, YTO OHU MOTYT o00JlalaTh BHYTPEHHEU
TEpPANEeBTUYECKOM aKTUBHOCTBIO, OBITh OHOpa3jIaraeMbIMU  JJIs
MpEOTBpAICHUS HAKOIUICHUs] WM TOKCUYHOCTHM W  YJIydlllaTh
KMHETUKY BBICBOOOXKACHUS. bosiee Toro, ux MojeKyiasipHas CTPYKTypa
MOXET OBITh M3MEHEeHa i Oojiee OMOCOBMECTUMOCTh U CTPOTHM
KOHTPOJIb 3a IIMPOKHUM CIIEKTPOM TNpernapaToB. DTO PETyIUPYEeMOe
BBICBOOOXKICHUE MOXET OCYIIECTBIATHCS B TOCTOSIHHBIX J03aX B
TEUECHHE JJIUTEJIbHBIX [EPUOJAOB BPEMEHM, IUKIMYECKH WU B

3aBUCUMOCTH OT COCTOsSAHMA, KW BCC 3JTO MOXKCT YIY4YIIUTH
9



TEepPaneBTUYECKYIO0 LIEHHOCTh CUCTEMBI [5]. DTO CBSI3aHO C yCUIIEHUEM
TpaHCIIOPTa MOJIEKYJlT M TE€M, YTO OHM MOTYT CTaTh AKTHUBHBIMH
yYacTHHKaMU JiedeHus. Hampumep, mX OHOCOBMECTUMOCTH MOXKET
CIIOCOOCTBOBATh  MOBBIMICHUIO  CTAOMJIBHOCTH MPU  KJIETOYHOM
norjouieanu [3]. CoOCTBEHHBIE CBOMCTBA MAaTEPUAJIOB Pa3IUYaIOTCS B
3aBUCHUMOCTH OT UX MPOUCXOXKICHUS, B TO BPEMSI KaK CUHTETUUYECKUE
MOJUMEpPHI, Takue Kak nonudTwieHokcu ([190) u noauBUHUIOBBIMA
cnupr  (IIBC),  xapakTepu3yrTcs  BOCHPOU3BOJUMOCTBIO U
KeJIaTeIbHBIMU MEXaHUYECKUMH CBOMCTBAMU, MIPUPOHBIE TTOTUMEPHI,
BKJIIOYAsl XWUTO3aH, ajblMHAT, M SKEJATUH LIEHHbI, HaIpumep,
Onaromapsi uX OMOCOBMECTUMOCTH, OMOpPA3IaraéMoCTH, MYKOAJIIe3Un
1 aHTHUOAKTepHaIbLHON CIIocOOHOCTH [6].

3HAUUTENbHBIE YCIIEXH B CHHTE3€ IOJMMEPOB CIIOCOOCTBOBAIU
MOSIBJICHUIO IIUPOKOTO CHEKTPA NOJIMMEPHBIX MATPUKCOB C PA3TUYHOM
ApXUTEKTYPOU (MHOTOCIOMHBIC, KOMIIAPTMEHTAJIbHbIC, PA3BETBIICHHbBIC
U T. 1.). OTu miatGopMbl TPOJABUHYIKHCH BIEPE] B OTHOUICHUU
(u3MyecKkux CBOMCTB 3a CYET 3axBaTa YacTHUIl, C BO3MOXXHOCTBIO
HAaCTpOMKM pa3Mepa Kamncyldbl U B OTHOIICHUM XUMHUYECKHUX
JIOCTUKEHUH, KOTOPBIC MO3BOJISIOT (GYHKIIMOHATU3UPOBATH
MMOBEPXHOCTh, U BCE ATO CIHOCOOCTBYET KMHETHUKE KOHTPOJIHPYEMOTO
BBICBOOOXKeHUs1 [7]. JlanmpHelilee yCOBEPILIEHCTBOBAHHE CHUCTEM
MOJIMMEPHBIX ~ HOCUTEJEH OBLJI0O pemieHo 3a CYEeT BBEICHUSA
MOJTYCUHTETUYECKUX TOJMMEpPOB, TIA€ KaKk NPUPOJHbIE, TaK H
CUHTETHYECKHE MOJUMEPHI CBSI3aHbl APYr C JAPYroM MJis MOJy4eHUs
KOMOWHAIMM WX CBOMCTB. Hapsimy ¢ »dBomronueld MOJIMMEPOB
TepaneBTUYECKUil d(PPEKT COBMECTHOM JOCTaBKH JIEKAPCTB C
MOMOIIIbIO PA3JIMYHBIX TPUTTEPOB BBICBOOOXKIEHUS SBIISETCS €IIIe
OJIHOM pacTyliel TeHACHIIMEeN, KOTopas MpHUBesia K CHHEPIeTUYECKOMY
JICUCHHUIO.

Koxnoe (koxHoe) BBeqeHue JoHOpoB NO Bce yale u3ydaercs Kak
MHOrooOeIampIas Tepanus CBSI3aHHBIX KOXKHBIX 3a00JICBaHMIA.
OHJIOTEHHBIH CHHTE3 OKCHJIa a30Ta B KOXE 4YeJIOBEKa MOXET OBbITh
160 ¢GepMEHTATUBHBIM, JUOO XWMHYECKHM, U OH HEOOXOIUM IS
pPa3JIMYHBIX  TPOIIECCOB, TaKUX KakK MUTMEHTalus, JUHaAMUKa
KPOBOTOKA, pEreHepanus KOKHOM TKaHU U KOKHBIM UMMYHHBIN OTBET
[3,8]. OcHOBHOE BHHMAaHHME€ B OTOM 0030pe yIENsAeTCI MECTHOU
noctaBke NO MoauMepHbIMUA MaTpPUIIAMH B COOTBETCTBUHU C LIEJIbIO UX
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OPUMEHEHUs C OCOObIM AaKUEHTOM Ha MPUPOAE MPUMEHSIEMBIX
noJuMeEpOoB. [[ist Mydiero NOHMMaHus 3TUX MIATPOPM B CIEAYIOLIUX
paszzenax mpUBOIUTCS 0030p OMOXUMHH M JAEPMAaTOJIOTUYECKOU pOJU
OKCHJa a30Ta, a TaKK€ BO3HHUKAIOIIUX B pPE3yJbTaTe HapyIICHUU.
3aTemM OOBACHSIOTCSA JOHOPBI OKCHAA a30Ta U UX BO3MOXKHBIE CHCTEMBI
MEpEeHoca, a 3aTeM MOAPOOHO paccMaTpuBaercs (HapMaleBTHUECKOE
KOXKHOe TNpuMeHeHne. Hakonen, nemarorcs 3aMedyaHusi 0 OymyIIux
MEPCIEKTUBAX ITUX TEXHOJIOTHM.

Bbuoxumusi okcuga aszora. MOHOOKCHA a30Ta, WM OKCUJ a30Ta
(NO), mpeacraBisier coboi OeclHBETHYIO CBOOOAHOPAIMKAIBLHYIO
MoJIeKyJly raza. OH HEroprod4, HO Kak akLEeNnTop BOAOPOJHOM CBS3U
MOXXET pearupoBatb ¢ KHCIOpoAoM. OcoOble  MOJEKYJISpHbIC
XapaKTePUCTUKU U PEaKUMOHHAs CIIOCOOHOCTh AENAI0T 3TH aKTUBHbBIE
(GbOopMBbI KHCIIOpO/ia BOCTPEOOBAaHHBIMH B OMOJIOTMYECKUX cucTemax. B
BOJE OH MMEET IUIOXYI0 PpPACTBOPUMOCTh M  PEAKIHOHHYIO
CIIOCOOHOCTh, HO UMEET BBICOKYIO CKOPOCTh AU Y3uH. YUUTHIBAS,
YTO OH 00pa3yeT KOMILUIEKChI C METAJUIAMH, OH y4aCTBYET B TEJIECHBIX
KaTajin3ax MyTeM KOOpAMHAIMU ¢ (PEPMEHTATUBHBIMHU €UHULAMU [9].
buoabcopbuuss NO ocHOBaHa Ha €ro BBICOKOH pPACTBOPUMOCTH B
ruApoOOHBIX PACTBOPUTENSAX, IMOCKOJBKY OH MOXET IPOHUKATH
yepe3 MeMOpaHbl, JHUOWAHbIE OWoJorHueckue Oappepbl  0e3
HEOOXOJUMOCTH AaKTUBHOTO TPAHCHOPTA. YUWUTHIBas, YTO TaKue
MOJIEKYJIBI C HECHApEHHBIMH 3JIEKTPOHAMHU PEIKO BCTPEYAKOTCS B
MeTaboau3Me 4YeoBeKa, PeakIMOHHas crmocoOHOCTh NO sBisercs
CEJICKTUBHOM, YTO SIBISETCS MOJE3HBIM CBOMCTBOM [UISI 3aMENJICHUS
oumosormyeckux cuctem [10, 11, 12].

PeakunonHass crmocoOHOCTh OKCHAA a30Ta € TIa3000pa3HbIM
KHCJIOPOJOM OOYCJIOBJIEHA HAJU4YMEM HECIapEeHHOTO 3JIEKTpOHA Ha
AHTUCBA3BIBAIOIIEH T-MOJIEKYJISIPHOM OpOUTaNM MEXKIy aToMaMu
a30Ta U KHUCJIOPOJA MOJIEKYJIbl, YTO JJisl CTaOWJIM3allud HY>KEH ellle
OJIMH HECMapEHHBIN ANEKTPOH. ['a3000pa3HbIil KUCIOPOI HAXOJUTCS B
HECIIAPEHHOM COCTOSIHUM B OCHOBHOM COCTOSIHUH, MOTOMY YTO €ro
AJNIEKTPOHBI, HECMOTPS HAa YETHOE KOJUYECTBO, 3aHUMAIOT pa3HbIC
MOJIEKYJIIpHbIE OpOUTAIN. DTa IMIHUPOKO M3YUYEHHAs] peakuus 10 CUX
IOp TOJIHOCTBIO HE M3Y4YE€HA, OJHAKO B HACTOSIIEE BpPEMs MIPHUHSITO
CXeMa peaKIM1 COCTOUT U3 CIENYIOIUX ABYX ypaBHenwii [10, 13]:
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N202 +NO — N202 + N02 (2)
[lo cpaBHEHHIO € JPYIrMMH paJUKaIbHBIMA MoJeKyilamu NO
CUUTACTCSA OTHOCHUTEIJIBHO CTaOMJIbHBIM, ITOCKOJIBKY B

OECKHUCIIOPOAHBIX YCIOBUAX OH MOXKET JAUMEPU30BATHCS TOJBKO MPHU
HU3KUX TEMIIEpaTypax WIA BbICOKMX JABJIECHUSAX. Y CIOBHS AJIA 3TOrO
AHATOMHUYECKU HE BBINOJHAIOTCS; TaKUM OOpa3oM, 3Ta peakuus He
MOXXET MPOU30UTH B OpraHu3sMe uyenoBeka. OJHAKO B BBICOKHX
a’poOHBIX ycioBUsX NO OBICTPO OKHCISETCS 1O aKTUBHBIX (hopm
a30Ta, U3 KOTOPHIX B BOJHBIX CHCTEMaxX, TaKMX KaK OpPraHu3M
yeloBeka, mpeobnanaer Tpuokcua nauazora (N,O;) [14]. N,O; —
HecTaOuIbHasT MOJIEKYJa, MO3TOMY OHa OBICTPO METa0OJIU3UPYETCs
myteM rugponusa [10, 14, 15].

XVMMHUYECKHE CBOMCTBA OKCHJA a30Ta MO3BOJISIOT €MY UIPAaTh POJIb
KJIETOYHOTO MECCEH/I)KE€pa, KOTOpbIi BHOCUT OCOOBIM BKJIaJ B
PEryJSLUI0 TEJIECHBIX OTBETOB C MOMOILIBIO PA3IMYHBIX CUTHAIBHBIX
cereil. [loenenre NO B (hU3MOJIOTHUECKUX YCIOBHIX OOBICHSET €ro
y4acTHE€ B CaMbIX Pa3HOOOpa3HbIX OMOJIOTMUECKUX PEaKUUix. ITO
OoJiee moapoOHO paccMaTpuBaeTcs B clienyroiiemM pazzaene [10, 16].

Oxcua aszora B ¢Qusuosiorun venoBeka. NO mpucyTCTByeT B
OpraHM3MeE YeJIOBEKa B JHANa3oHe KOHLEHTpauuii oT pM no nM u
UCTIONB3yeTCsl st perynstopHbiXx (yukmuii [10]. MeraGonuueckuii
cuHTte3 NOe sBIsieTCs pe3yJbTaTOM KOHTPOJIUPYEMOTro (epMEHTaMU
okucieHusi L-apruHuHa, He3aMEHUMOW  anb()a-aMHUHOKHUCIIOTHI,
ydacTBywomier B cuHTe3e Oenka. CunHTasel okcuaa azora (NOS)
ABIIIOTCS (PEPMEHTAMU, PETYIUPYIOLIUMHU 3TOT MPOLECC; Y HUX €CTh
JB€ OKHMCIUTEJIbHO-BOCCTAHOBUTENIbHBIE OOJAcCTH -  YIJIEPOJIHBIN
KOHELl, TeHEPUPYIOUIUN AJIEKTPOHbI (peayKTaza), U a30THBIA KOHEIl
(okcumaza). NOS cunHTe3upyroT oAHy MoJiekyny L-apruHuHa B OAHY
Mosiekylly NO u crexuomMeTpuyeckre KojmdyecTBa L-IUTpyisiiHa B
KadecTBe 1ooouHoro npoaykra [15, 17, 18].

Ectp nBa knacca NOS. [lepBbie TUIBI ABISIOTCS KOHCTUTYTHBHBIMU,
perynupyeMbiMu  Kanbiiiem, ¢ NOS. Ilpu axtuBauuum aus
(buznonornyecko GyHKIIMU OHU MPOU3BOAAT HEOOIBIIIOE KOJTUIECTBO
OKcuJa a3ora. AKTUBALMs SBIISIETCS. BPEMEHHOM, MMOTOMY 4YTO OHa
CJIeyeT 3a KWHETUKOW CUTHAa B UMITYJILCHOUM (opme. BTopbie THIbI
npenctaBiasitoT  coboit  muaymupyemsie NOS  (iNOS), kotopsie
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PETYIUPYIOTCS TEHETUUYECKH U TPAHCKPUOUPYIOTCS ISl UMMYHHBIX U
BOCHAIMTENbHbIX peakuuii. OHU TIOCTOSHHO AaKTUBHBI  TOCIE
WHYIMPOBaHUsI, HAIpUMEpP, OaKTepUAIbHBIMU JIUIIONOJIMCAXaPU IAMU
unu uutokuHamu. [TpousBoactBo NO MmpouCXOAUT C 3aAEp:KKOM Ha
HECKOJIBKO YacOB M3-3a BPEMEHM CHHTe3a Oejika, HO JOoCTUraemas
KoHUeHTpauuss NO BbIIE W COXpaHAETCS [0 TeX IMop, IoKa
npucytcTByet depmenr [10, 15, 19].

B nomnonnenue k pepMEeHTAaTUBHOMY BBICBOOOXKICHUIO OKCHUJ a30Ta
MOXET  (PU3MOJOTUYECKA  OOpa30BBIBATHCA IMPU  XUMUYECKOM
BoccTaHoBieHur Hutpata (NO;3;) wmm  Hutputra (NO,). s
Metabonuzma NO3 npeobpazyercs KOMMEHCAIbHBIMUA OaKTEpUSIMU B
NO, [20]. IToT siBAsieTCSI UCTOYHMKOM HUTPATOB I OpraHu3Ma, M,
YUUTBHIBas OOJBIIEE KOJUYECTBO MOTOOTACIUTENBHBIX JKelie3 B KOXKeE,
TaM OOHapy>KuBaroTcsi Oosiee BbICOKMEe KoimdectBa NO [17, 19].
Hacrosiimumii 0630p MOCBSIIEH KOXKHOMY HNPUMEHEHHUIO OKCHJA a30Ta;
CJIEIOBATENIbHO, B CJEAYIOIIEM IOJApa3/iesieé OCHOBHOE BHUMAaHUE
yaenseTcss MeTab0IMYEeCKON aKTUBHOCTH Ha KO)KHOM YPOBHE.

JepmaTtosnoruyeckuii okena azora. Koxa cocrasiser okono 6%
oT obuieil Maccel Tena. Ero camplii BHEIIHUN CIOW - 3OUAEPMHC,
IJI0THas OeccocynucTasl SMUTeNraibHas CTPYKTypa, 3allyIaroias
OpraHbl; OH B OCHOBHOM COCTOMT M3 KepaTHHOLMTOB. Ciemyrouui
CIIOW KOXM - JepMa, TMPEJCTaBIsAomas Cco00l  CIU3UCTYIO
MOJUCAaXapUAHYI0 MATpPHILy, COJEpPKAUIyI0 HHKAICYJIUPOBAHHBIM
KOJUlareH W dJjacTudeckue  GUOpWUIBI, TIAe  MPOUCXOJUT
MeTaboInyeckuii 0OMeH. BHyTpu 3TOM CTPYKTYphl OCYIIECTBIISIIOTCS
paznuuHbie QyHKIMH, KOTOpbie perynupyorcs NOe, BKIIOYas CUHTE3
COCMHUTEIbHON TKaHW, UMMYHHbIE U BOCHAJIUTEJbHBIE PEAKIUU, a
TaKXe MUTMEHTalNI0 KOKU. CaMbIM IITyOOKHM CJIO€M KOXXH SIBJISICTCSI
TUNOAEPMA, TIOJKOXHBIM JIMIUIHBIA CIIOM, CETU KPOBEHOCHBIX U
TUM(}ATUYECKUX COCYAOB KOTOPOTO pEarupyroT Ha paauKaibl
KHCIIOpOJa a30Ta Juisl 00pa3oBaHUSI HOBBIX KPOBEHOCHBIX COCY/IOB
(anruorenes). Hakonel, MOTOBbIE KeJe3bl U BOJOCSHBIE (POJUTUKYJIBI
BO3HMKAIOT Ha MOAKOXHOM YPOBHE M PAacCpeIOTOYMBAIOTCS MO KOXKeE
yenoBeka. [loToBbIe jkene3bl BbIpaOaThIBAIOT MOT, KOTOPBIA SBISETCS
HenpsaMbIM ucTouHuKoM NO [20].

Ob6a xmacca depmentoB NOS, omucaHHbIE paHee B paszzene 3
HEOOXOMUMBI UId AepMajbHOro romeoctaza. CyliecTByeT Tpu
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ouoperyiasTopubix poiii NOe B KOXE YeIOBEKa: Ba3zoAMJIaTallus,
KOXXHbIA HMMMYHHBIA OTBET MW pereHepanus TKaHeu. llepBein
MIPEUMYILECTBEHHO PETyJIHPYETCsl HU3KUM ypoBHeM cuHTe3a cNOS.
On 3akirouaeTcs B pacciiabiIeHUM TIIAJKOW MYCKYJIATyphl COCYIOB
MOCJI€ MHAYKIHUHW 3HAOTENUATBHBIMU KIETKAMHU COCYIOB KOXHU. Ero
NeUIUT MPUBOIUT K CY)KEHHUIO COCYJIOB, YTO TPHUBOJUT K CYKCHHIO
aprepuii. Korga 310 mpoMCXOIWT, KPOBb HE MOXKET TE€Ub JOJHKHBIM
0o0pa3oM W 3TO BBI3BIBACT HAPYIICHHS] KPOBOOOpPAIIECHHUS, TaKUE Kak
umemus [4, 12]. Bropag pojib — HMMMYyHHBI OTBET Ha YIpoO3bl
OKpY’KarIllel cpeapl. 3ammra OT TpaBM OT Y@D-U3NyyeHus WIH
MaTOTEHOB 00€CIeYnBaeTCsl BRICOKMM oOpazoBanueM NO. 3To MOXeT
ObITh 00 (epmeHTaTuBHO akTUBUpoBaHO INOS, mubo depmeHT-
HE3aBHCHMbBIM 00pa30M OT MeTaboJu3Ma HUTpAToB moTa. OKCU a3oTa,
MPUCYTCTBYIOIIMI Ha KOXE, IIUTOTOKCHYEH /I IIMPOKOIO CHEKTpa
MAaTOrE€HOB; MOATOMY €r0 XMMHUYECKOE MPOU3BOACTBO HA MOBEPXHOCTHU
TeJa mpeaoTBpaiaeT u ycrpanset udadexuuu [12, 13]. Hakonen, okcu
a30Ta WIPACT BAXHYID pOJb B PEreHEpaldd KOXH, MOAYJIUPYs
BOCIaJieHue, Mpoiaudepanuio KIETOK, OTJIOKEHUE BHEKJIETOYHOTO
MaTpukca W aHruorene3. Bce Tpu KOxHBIX NO-peryampyembix
npoiiecca CrocoOCTBYIOT 3aKUBJICHUIO paH [4, 12, 13,14, 16].

3anyiieHHbIe IS 3alIUThl 1 BOCCTAHOBJICHUS, OOJIBIITMHCTBO THUIIOB
KJIETOK KOXXH MOTyT cuHTe3upoBaTh NO C IOMOIIBIO OJHON WU
HeckombkuX NOS i1 BOCHAIUTENBHBIX, AHTUMUKPOOHBIX U
anmoNTOTUYECKUX  peakuuil. J[pyrum  CTUMYISTOPOM  SIBISIETCS
BO3JICCTBHE YiabTpadHoieTa, TO €CTh COJHCYHOTO CBETa, KOTOPBIM
aktuBupyetr iNOS i murMeHTanuud Koxu. [IUrMeHTanusi KoKy
MPOUCXOJIUT B JAEPME M SIUJIEPMUCE MEJIAHOUHUTAPHBIMH KIETKAMMU.
Oxkcup azotra crocoOCTBYET PETYJSIMM ATOTO TMpollecca B OTBET Ha
BO31€HCTBUE Y ®-cBera. OrtpuniatenbHas obpatHas CBS3b
OCYILIECTBIISIETCS KOCBEHHO (haKTOpaMH pPOCTa M HEMOCPEICTBEHHO
Mogiekysnamu NO [8, 10].

B narodusmonornyeckux — ycIOBHSIX ~ OKCHJ  a30Ta  MOXKET
BBIpAa0AThIBATBCSI B M30BITKE W3-32 YCWJICHUS UMMYHHBIX W
BOCTIAJIUTEIIBHBIX pEeaKLHNii; 7M1’ HEJIONPOAYIIUPYETCS
unrnoupoBanveM. HemnpaBunmbHoe mnpucyrctBue NO B opranmsme
MPUBOJNUT K HAPYIICHUIO KPOBOOOPAIIEHUS B OTHOIICHHH aKTHBHOCTH
KpoBU U cocynoB. Kpome Toro, ObLIO T0Ka3aHO, YTO HEKOTOPHIC
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dbepmeHTHBIE ~ aHTaroHUCTsl ~ NOS  JOKaJbHO  MOBPEXAAIOT
KpoBooOpaienue [4, 12].

Ko:xkuble 3200/1eBaHNsl, BbI3BAHHbIE OKCHI0M a30Ta. YUYUTHIBAs,
YTO KaK U30BITOK, TaKk ¥ HeAocTaTOK NO MPUBOJAT K MATOJIOTHUYECKUM
COCTOSIHUSIM, HEOOXOAMM TOYHBIM KOHTpoNb 3Kcmpeccun NOS u
npoaykuun  NO. UYpe3MepHoe NPOM3BOJACTBO  OKCHJA  a30Ta
CIIOCOOCTBYET OKHCIIUTEIBHOMY CTPECCY, BbI3bIBasl JEr€HEPAaTUBHbIC
3a0oneBanus. bonpime konuuectBa NO cBsI3aHBI ¢ HEXKEIATEIbHBIMU
MH(QEKIIMOHHBIMA WJIM BOCHAIUTENBHBIMU peakiusiMu. NO Moxker
BbI3bIBAaTh TOKCHYECKHWE pEaKUMW B OTHOLICHWHM JIPYTHX TKaHEH
X035iIMHA, 0COOEHHO MPHU OMPEIETCHHBIX TUTIAX BOCMAICHUH, TAKUX KaK
actMa. Porp NO B BBI3BAHHOM aJUIEPT€HOM BOCHAJIEHUH KOXKHU
SABJISIETCA MPOBOCMAIIUTENIBHON MPU HU3KUX KOHLEHTPALUIX, TOr/Aa KaKk
MIPU BBICOKMX KOHUEHTPALMSIX OH BBI3bIBAECT aIlONTO3 BOCIAICHUS.
CooOmanocb 0 TOBBIMIEHHONM »3Kcnpeccun 1INOS mnpu  KOXKHBIX
3a001€BaHuUsX, TAKUX KaK IICOpUas3, AepMatut U arpodusi. OTiaoxeHue
BHEKJIETOYHOIO MAaTPHUKCA, CUHTE3 KOJUIAr€Ha M LUTOKHMHETHYECKOE
CTUMYJIMPOBAaHUE aHTMOreHe3a, cBepxcTumynupyembie NO, Moryr
NPUBECTH K AHOMAJIbHOMY pYOII€BaHHIO HEMPONOPLUUOHAIBHOU
(runeptpodust) wim Gudpo3HOM (KemouaHoM) Tkanu [ 14].

Onnako cHwkeHue ypoBHA NOe B KOXKE TakKe BBI3bIBACT
HapyIIEeHUs, TEPBBIM CIEJICTBUEM KOTOPBIX SBISETCA IUCHYHKIIUS
SHAOTENUSA. DTO COCTOSHHUE CBSI3aHO C aTEPOCKIIEPO30M, BBICOKHUM
KPOBSIHBIM JIaBJICHUEM U JAPYIMMH (haKTOpamMHu, KOTOPHIE MOTYT
MPUBECTU K CEPJICYHBIM COOBITUSAM U HAPYUIEHUSM, CBA3aHHBIM C
AHTUOTEeHE30M. MHCYJIMHOPE3UCTEHTHOCTh CBA3aHA C J€3aKTUBALUEH
OKcHZa asoTra B pe3ysbTaTe OKUCIeHUs muiu. Ilpm Hu3kon
noctynHoctd  L-aprununa  sHpotenuanbHas — NOS  Moxer
reHEpUpOBaTh  CYNEPOKCHJA, KOTOpBIM ynanseT OKCHJ a30Ta.
Coobmanoch 00 3TOM TPHU MATOJIOTUYECKUX COCTOSIHUSIX, TaKUX Kak
nuaber u runepxojiectepuHemusi. Kpome Toro, HegocTaTo4yHOCTb
OKCHJ]a a30Ta MPUBOJUT K HEBO3MOXKHOCTH 3aKHUBJICHHS paH. ITO
0COOEHHO MPOOJIEMATUYHO [Jis MAallMeHTOB, KOTOpPbIE CTPaAaroT OT
nuabeTta, HelOedaHUs WM [JIMTENIbHOTO JIeYEHUs cTepoujiaMu. Y
MalMEeHTOB C CENCUCOM CHUXkaercs mnpoaykius NO, cBsi3aHHas co
CHIDKCHHOM M HeaJIeKBATHOM BBIPAOOTKOM apruHUHA. Y HEJI0CIAr0IINX
MJIQICHIICB Takke HaOmomaercss MOeUIUT apTrUHUHA, KOTOPBIU
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aHAJIOTUYHBIM 00pPa30M MPOSBIAETCS CHIKEHHEM MPOAYKIIMU OKCHJA
azora [8, 10, 15].

[TockonbKy HemocTaTOYHAsE OMONPOIYKIHS OKCUIA a30Ta MPUBOJUT
K OTPOMHOMY KOJMYECTBY MATOJOTMYECKUX COCTOSIHUM, B KOHIIE XIX
BeKa U1 JIedeHHs JepUIUTa BIEPBbIE CTalld HCIOJIb30BaTh
HUTPONPYCCHUJ HATPUS, TTULEPUITPUHUTPAT U U30AMIIIHUTPUT, XOTH
ux (usnonoruueckue >PQPexTsl He ObUIM MOIHOCTHIO PACKPHITHI
U3BECTHBIM. DTH (PApMaKOJOTMYECKH aKTHBHBIE BEIIECTBA, HECYILHE
OKCHUJI a30Ta, HazpiBalOTCA NO-moHopamu. B wuaeane HOHOpHI
CTaOMJIM3UPYIOT pajguKkal 10 TeX TMop, IMoKa He TMoTpedyercs
BBeICBOOOXAcHUE [13, 17].

AHTUMHMKpOOHbIe mnpuMeHenus. NOe nmnpeacTaBisieT coOoi
AHTUMUKPOOHBIA  areHT, AaKTUBHOCTb KOTOPOTO  3aBUCUT  OT
KOHLIEHTpauuu: HU3Koe  npou3BoactBo  c¢NOS  ctumynupyer
MMMYHHYIO CUCTEMY 3a CUET PEryJisiliM IIUKJIa UMMYHHBIX KJIETOK, B
To BpeMs Kak 1NOS, SBISSCh YACTbIO BPOXKACHHOW HWMMYHHOU
CUCTEMBI, IPOAYLHUPYET OONBIINE KOJIMYECTBA, KOTOPBIE PEArupyroT
Ha  OakTepuaibHble  MOJMCAaXapuibl U  DHIOTOKCUHBI  H
npoBocnanuTeNnbHble TUTOKUMHBL [8]. Korma okcup azora Havanm
UCIIONIb30BaTh ISl JIeYeHUs] KOXXKHbIX HH(pekuuil B koHue 1900-x
roJI0OB, €r0 B OCHOBHOM MPUMEHSJIU B Ta3000pa3HOM COCTOSIHUM WJIU B
BUJIE HUTPUTOB i cHaOxeHuss NOe B KadyecTBE allbTEPHATUBHOTO
JICYCHUS] YCTOMYMBBIX K aHTHOMOTHKAM MUKPOOPTAaHU3MOB, TAKUX KaK
6akrepun C. albicans u mapasutbl Leishmania. . [lepBoHadansHO OH
Takke ObUI  TMPOTECTHUPOBAH TIPU  OMNPEACIICHHBIX  KOKHBIX
3a0oJieBaHMAX, TakuxX Kak micopma3 [15, 16, 17, 18]. Omgnako
NOTPEOHOCTH B KOHTPOJIUPYEMOM U JIOKAIU30BAHHOM BBICBOOOKACHUN
1 Oosiee yIoOHBIX TIaTGopMax CMECTUIa Pa3BUTHE MOCTABOK OKCHJIA
a3zoTa Ha nepeHocyruku NO-10HOPOB.

Buauane »5tu mnar@opMbl TECTUPOBAIMCH € HCIOJb30BAaHUEM
cuiana u 1eonuta. C 1enpro jJedeHrs HH(PEKIU CUIaHOBbIE YaCTUIIbI
KOHBIOTHpOBanu ¢ AoHopamu NO. B kaudecTBe ajbTEpHATHBBI HX
MEPEHOCUJIM  LIEOJIUTHI, TIOCKOJIBKY OHU MPEACTaBISIOT CcOOOMU
MOPUCTHIE KPUCTAJUTMUECKUE MUHEPANIBI C BHICOKON COBMECTUMOCTBIO
n eMmkocThio xpaHenus [19]. K 2000 r. umHTepec K MNOJHUMEPHBIM
miaThopMaM Haval 3HAYUTEIBHO BO3pACTaTh JUISl JOCTHIKEHUS
YCTOMYMBOIO MPOJIOHTUPOBAHHOTO BhICBOOOKIeHUSI NOe. [Tonumepsl
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YHUBEpCAIbHBl MaTepHallbl, CIIOCOOHBIE JOCTABIATH IOCTOSIHHBIE,
YCTOWYUBBIE J03bl JIEKAPCTB, JO3UPOBKA KOTOPBIX MOXKET OBbITh
HAaCTpOEHbl U 3aluKIeHbl. JlocTmkeHus B 00JIaCTM TEXHOJOTHUH
MOJIMMEPOB OBbLIM HAMpaBJIeHBI Ha pPa3pabOTKy OHMOCOBMECTUMBIX
pasaraéMbIX ~ YyBCTBHTEIBHBIX CHCTEM C  0oJiee  BBICOKOM
MPOHUKAIOUIEH CIIOCOOHOCTBIO U YAEPKUBAHUEM MOITHOCTEH [5].

3akiaoyenune. Takum o0pazom, 0030p JUTEpaTyphl MOKa3bIBACT,
4YTO pa3paboTaHO, OXapaKTEPU30BAHO U MPOTECTUPOBAHO MHOXKECTBO
1aTgpopM Ha OCHOBE MOJIUMEPOB B KauecTBe Hocutened NO-10HOpoB
U1l TEpanmeBTHUYECKUX NpuUMeHeHuil. OKcuja a3oTa MpeACcTaBIsAET
co00i paauKalbHOE Ta30BOE COEIMHEHUE, KOTOPOE Y4YacTBYET B
peryJiliuu psiia KOXKHBIX MpoueccoB. [Ipy MecTHOM NpHUMEHEHHUH
nmepuoj;  moiypacmaga  kopotkuil. s sddextuBHON M
dbyHKUMOHANBHOM  jgocTaBku NOe¢ B OUOMEIUIIMHCKHX  IIEJISIX
HEOOXOoAMM  KOHTposib  BbIOpoca. llepuogmyeckoit  mpoOiemon
MMEIOIIMNXCS TEXHOJOTUM SBIISIETCS O€3yIepKHOE PACCEMBAHUE OKCH/IA
a30Ta WM BbIIIETAYUBAHUE TOOOYHBIX MPOAYyKTOB. HekoTopsie
m1aTGOpMbl  CTPEMUJIMCh  PEIIUTh 3TH  MpPOoOJEeMbl 3a  CUET
WCIOJB30BAaHUA  TOJYCHUHTETUYECKUX  TMOJIUMEPOB,  MOOOYHBIC
MPOAYKThI KOTOPBIX 4YacTO O€30MacHbl, WJIM 3a CUET KOHTPOJIS
BBICBOOOXKEHUS MyTeM (PYHKIMOHATU3AIMN WU HU30JSUUA JOHOpA
NO. Opnako, naxke eciid ObUIO JOCTUTHYTO 00Jiee KOHTPOJIHUPYEMOE
BBICBOOOK/IEHUE, Pa3pa0OTaHHBIE CHCTEMbI, KaK MPaBUJIO, CIOXXHBI
WM HEOE30MacHbl I KIMHUYECKOTO MPUMEHEHUs, YUUTHIBAsI PHUCK
B3aMMOJEHUCTBUN, KIETOYHON TOKCUYHOCTU WJIM JIPYTUX HEU3BECTHBIX
moO0YHBIX 3P (HEKTOB.

HoBeie nHocutenmn NO-gocTaBKM I MECTHOM Tepanuu euie
MPEACTOUT pa3paboTaTh Uil 1IeJIEBOr0 BhICBOOOXKIeHUsS. Hekotopbie
HEJlaBHUE  MaTepualibl  ObUIM  TPEMJIOKEHBI B KauyecTBe
MHoroooOemarmux aibrepHatuB. Hanpumep, PCL mpencraBiset
co0oli TonaMMep, KOTOPHIM HEAAaBHO OBLI CMEIIaH ISl HaKOXHOTO
MIPUMEHEHUSI OKCHJa a30Ta, MOCKOJIbKY OH SIBJISIETCSl IUIACTUYHBIM M
6uoabcopoupyembiM. CooO0IIaI0Ch, YTO OH OOECIEUHBAET KeJIaeMble
MEXaHMYECKNE CBOWMCTBA M KMHETHKY paznoxeHus [10]. Hakonen, B
KadecTBe Hocutens goHopa NO Obuta mpejiokeHa HoOBas
JAMIOHUTOBAs] HAHOIIIMHA, TOCKOJBKY OHA IMOTEHIHAIbHO MOXKET
MpeoTBpaIiaTh BBIMBIBAHHE W BBICBOOOXKIATh KOHTPOJIUPYEMbBIC
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konudectBa NOe [18]. PazpaGoTka M BHEApEHHE 3THX HOCUTENEH
MOXXET B KOHEYHOM WTOr€ KOMIEHCHUPOBATH TEKYIIUE MPOOJIEeMbI
mwiatdopm, BeicBOOOkAa0MKX NO. DT0 MOTJIO OBl CTUMYJIHPOBATh HX
KJIIMHAYECKOE TECTHPOBAHUE I YTBEPKIACHUS Il BBEIACHUS
MalEHTaM.
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Abstract: it is known that these methods can reduce the degree of the
inflammatory process and the frequency of adhesion formation,
however, there are no supporting clinical and experimental statistics
on this issue. That is why it is especially important to search not only
for new mechanisms leading to the formation of adhesions of the pelvic
organs, but also to develop methods for the prevention and treatment
of adhesions, which will improve the tactics of managing such patients.
An anamnesis, general clinical and gynecological examination was
collected.

Keywords: external genital endometriosis, bovhyaluronidase,
interleukins.
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AHHOmMayua: U38eCMHO, 4mo 3mu Memoobl MO2YN CHUNCAMb CIeNnetb
80CNANUMENLHO20 NpoYecca U 4acmomy 00pa308anusi cnaex, 0OHAKo
NnOOMEePAHCOAOWUX KIUHUKO-IKCNEPUMEHMATbHBIX CMAMUCTMUYECKUX
OaHHBIX NO 5momy 6onpocy Hem. HMmeHHO nodImomy 0cobeHHO
BAJICHbIM ~ AGNAEMCA  NOUCK HE MOJbKO  HOBbIX  MEXAHU3MOS,
npUBOOAWUX K 00PA3068AHUIO CRAEYHO20 NPOYeccd OpP2aH08 MAlo20
masa, HO U paspabomka Memooo8 HNpPOPUIAKMUKYU U JleYeHUs
CNAeyHbIX NPOYECccos, 4mo NO360JIUM YCOBEPULEHCNBOBAMb MAKMUK)
gedeHusi makux nayueHmok. bwvin cobpan anammes anammes,
0OWeKIUHUYeCKoe U SUHeKoN02UuYecKoe 00ciedosaHue.

Kniwueevle cnoea: HapydscHolil  2eHUMANbHLIL — DHOOMEMPUO3,
bos2uanypoHu0asa, UHMepIetKUuHbl.

Hapyxubiii renutanbhbii sHAoMmerpuo3 (HI'D) — xponuueckoe
3a00€eBaHuE, XapaKTepU3YIOIIEeecs pa3pacTaHUEM SHAOMETPUATBHOM
TKaHU 3a MpeJiesiaMH MOJIOCTH MATKHU.

['eHnTanbHBIA HAOMETPUO3 3aHUMAET TPEThE MECTO B CTPYKTYpE
TMHEKOJIOTMYECKOM MaTOJIOTMH U PAaCIPOCTPAHEHHOCTh €r0 HEYKIIOHHO
pacter. IIpuyuMHBI  BO3HUKHOBEHHUSI  SHJOMETPHUO3a  OCTAIOTCS
MpeaIMeTOM Hay4yHOM Juckyccuu. Pa3BuTuio 0O0JIE3HU MOTYT
CIIOCOOCTBOBATh YCJIOBHSI OKpPYXAlOWIEd Cpeabl, NCUXOJOTUYECKUE
CBOKMCTBA JIMYHOCTH, YPE3MEPHO AKTHMBHAS IMOJIOBAasi *WU3Hb U YacTas
CMEHA MOJIOBBIX NAapTHEPOB, T'€HETUYECKAs MPEIpacIoiOKEHHOCTD,
U3MEHEHUS! B OKTOMUYECKOM DHIOMETPUM, KOTOPbIE MOTYT OBIThH
BbI3BaHbl MHPEKIUOHHBIM (akTopoMm [1-3]. HU3yuenuto nudexuu B
00pa3oBaHUM PHJIOMETPUOUJIHBIX T€TEPOTOIU TMOCBSIICH Psii padoT.
Kobayashi H. et al. (2014) paccMoTpenu  BO3MOXKHYIO
MHUIIMUPYIONIYIO POJIb BHYTPUMATOYHOW MH(MEKIUU C MOCIETYIOIIUM
pa3BuTHEM CcTepuibHOTO BocnaneHus npu HI'D [8]. B pesynbrare
MUKPOOHOW CTUMYJISIIMA TATOT€HACCOILMUPOBAHHBIX  PEIENTOPOB
aKTUBUPYETCS BpOXICHHBIM MMMmyHHTEeT. [lo manubiM Vester-gaard
AL. et al. (2010), y 10% mnamuentok ¢ HI'D B sngomerpun
oOHapy»XeH BUPYC MaMUIOMbI YesoBeka [9].

Heas padorbl. I[lenpro AaHHOW HAy4YHO-MCCIIEIOBATEIbCKON
paboThl OBUIO YIYYIICHHE PE3YJIbTATOB XHUPYPTUYECKOTO JICUCHUS
OOJBHBIX PacPOCTPaHEHHBIMHU (POPMAMH PHIOMETPUOUTHOMN O0IE3HU,
MPOBEJICHUE aHAIM3 YacCTOTHl (JOPMUPOBAHUS CHACYHOTO TMpoIlecca B
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o0JacTH Majoro Taza y TMAalMEeHTOK HapyX HbIM T€HUTAJIbHBIM
HHIOMETPHO30M, TaK¥Ke paszpaborarb NaTOr€HETUYECKU
000CHOBaHHBIM CIMOCO0 TPOMGHUIAKTHKK CHACYHOTO TIpolecca B
00J1aCTH MaJIOro Tasza y HalMeHTOK PENpOAYKTHBHOTO BO3pacTa

Martepuanbsl U MeToAbl HucciaeaoBanusa. I[Ipooamncs cOop
aHaMHe3a, OOIICKIMHUYECKOE M THHEKOJIOIMYECKOE OO0CIeI0BaHuUE.
JInarHo3 ycTaHaBIMBAJICS HA OCHOBAaHWHU JAHHBIX kajlo0 U aHaAMHE3a
MNAIMeHTOK, (U3UKAIBHOTO OOCIEOBaHMA, a TakKkKe JaHHBIX
MHCTPYMEHTAJILHBIX MeTOA0B obOcienoBanus (Y3W opraHoB manoro
Taza, JUAarHocTuyeckas Jjamapockonus). beuin oOciemoBanbl 40
MalMEeHTOK ¢ Ta30BbIM cnaeyHbiM mporeccoM (TCII). l-as rpynma
(ocHoBHas1) coctosina u3 20 MalMEHTOK, A0 U TOCJIE ONEPATUBHOMN
JanapoCKONMM, TOJYYaBUIMX MPEIJIOKEHHBIH HaMH  aJrOpPUTM
npoduIakTUKd W JiedeHus npenapatoMm JloHrmpasa (akTUBHOE
BellecTBO — OoBruamyponuaaza azokcumep 3000 ME. Bo 2 rpynmy
ObLIM BKJItOUEHBI 20 mareHTOK (KOHTPOJIbHASI TPYINa), A0 U MOCIe
ONEpPAaTUBHOM JIAMIAPOCKONUHU, KOTOPbIE MOJy4Yaad OOIIENPUHATHIE
ne4eOHO-NIPOPUITIAKTHUECKUE MEPOITPHUSITHS.

PesyabTartsl ucciaenoBanus. CpeTHUN BO3PACT KEHIIMH COCTABUI
28,59 ner. BospacTt KeHUIMH € pa3HOM creneHbro Tspkectn HIO
JOCTOBEPHO HE oTamyaincs. CpeaHuil BO3pacT Havalia MoJOBOW KU3HU
y JKeHIIUH Obu1 23,35 7erT.

Cpenu marueHTok ¢ pasasiMu ctagusimu HI'D y 21 (52 %) Obuia
comatuyeckass — marosiorua.  Hawumbomee  wyacto y  KEHIIMH
MPUCYTCTBOBAJIN XPOHUYECKHE 3a00JIEBAHUS KETYTOUYHO-KUIIEYHOTO
TpakTa, »SHIOKpUHHbIE 3aboieBaHusl (IIATOJOTHUS  LIUTOBUIHOU
KeJe3bl),  CEPJCUYHO-COCYAUCThIC  3a00JICBaHMS,  XPOHHUUYCCKHI
toH3uwuT, OPBU 1 Hanuuue peunausupyronieit BIIT - ungexunn.

Bo3pact  menapxe  cocraBun  — 13,35,  JIIUATENBHOCTH
MEHCTPYaJbHOIO LIMKJIA Y KEHIIWH B CPEIHEM cocTaBuia 27,75 nHei.
[IpoaomKUTENBHOCT MEHCTPYaJIbHOTO KpoBoTeueHus 5,25 + 0,25.
Bbonee nonoBunb nanueHTok — 23 (57,5 %) orMeTHiM 60JI€3HEHHOCTh
MeHCTpyauuil. Maxyume KpOBSIHUCThIE BBIJCIECHUS J0 M TOCIe
MeHcTpyauuu oTMmeTwin xeHmmHsl — 4 (10 %). MeHncrpyanbHas
GyHKIUS HE MMena OCOOEHHOCTEH y JKEHUIMH C Pa3HbIMU CTaIUSMU
HI'D. B anamuese 16 (40 %) nmarueHTOK NMPUCYTCTBOBAIO OECILIONHE.
N3 aux y 12 (30 %) — nepBuunoe. Hanmmuaue pomoB otmetm 6 (15 %)
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XKEHIIUH ¢ dHI0MeTpro30M. OnHu posl B aHamHe3e Obutn y 4 (10 %)
nanueHTok. I[loBropHbie poasl — y 1 (2,5%) . OauH MCKYCCTBEHHBIN
abopt B aHamuese y 1 (2,5 %) — c¢ HI'D. Camomnpou3BonbHBIC
BBIKHM/IBIIIM HAO0JIOanuch B aHaMHe3e. OJMH BBIKHAJBINI HA PAHHHUX
cpokax OepemenHoctn otMmedeH y 2 (5 %). IIpuBBIYHBIM He
BbIHAIIUBaHUEM OepeMeHHocTH cTpagaimu 4 (10 %) >keHmUH C
pazHbiMu ctaaussmu HI'D. JlaHHbBIE akylIepcKOro aHamMHe3a HE UMEINU
0COOEHHOCTEN y )KEHIIMH C JIETKUMU U TsDKeNnbIMU ctagusmu HI'O.

3akaouenue. Takum o0pa3oM Oblla H3yu€Ha KIMHAYECKAS
s pexTuBHOCTH U npuMeHeHne JIOHruaa3pl NPUBENO CYIIECTBEHHOMY
YIYyUUICHUIO KIMHUKO - J1a0OpaTOpPHBIX IOKazareile B OTIUYUU
TpaJMLIMOHHOTO MeToAa peadmnurauuu nauueHtok HI'D cnaeunsiMu
IIPOLIECCAMM. CnenoBatennbHO  BKirodeHue  JIoHrupmasel B
IIOCJICONIEPALIMOHHOM  IIEPUOJIE MOXKET MPEAYNPEIUTh CHACYHbIC
MPOLIECCHl  TIOCIEONEPALMOHHOTO TEPHOJA. ITO MOATBEPKIAETCS
Oojiee 3HAYUTENBHOW KIMHUYECKOW JUHAMUKOW Yy TMAalMEHTOB
OCHOBHOM I'pyMIbl 0 OTHOIIEHHUIO K KOHTPOJIbHOM, OOJIbHBIE KOTOPOM
MIPUMEHSIIN TOJIBKO CTAaHAAPTHYIO TEPAIUIO.
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Abstract: varicocele is an enlargement of the plexus. Varicocele

causes decreased testicular function and occurs in about 15% of all

men, up to 35% of men with primary infertility and 81% of men with

secondary infertility. Understanding the significance of this

anatomical anomaly in infertile patients requires a brief overview of

the history and current understanding of functional anatomy, as well
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as the methods and results of surgery. Many different methods have
been described for the treatment of varicocele. These include ligation
of the cremasteric and internal spermatic vein in the inguinal canal,
the use of an operating microscope to prevent damage to arteries and
lymphatic vessels, microsurgical inguinal and subinguinal operations,
formation of testicular-lower-epigastric and testicular-iliac venous
anastomoses, laparoscopic high dressing; antegrade and retrograde
sclerotherapy or embolization under radiological control. The article
presents modern methods of surgical treatment of varicocele,
comparative characteristics of various methods of surgical
interventions for this pathology, as well as ways to further optimize the
management of patients with this disease. Particular attention is paid
to the need to prevent male infertility at the stage of surgical
treatment.

Keywords: varicocele, surgery, complication, relapse.

COBPEMEHHBLIE ACIHHEKTbBI JIEYEHUSA BAPUKOLEJIE
(OB30OP JIMTEPATYPHI)
Paxumos K.U. (PecnmyOiiuka Y30eKucTaH)

Paxumos Konubex Unxomosuu — epau-xupype,
1-11 Camapkranockuii 061acmHol Kapouoio2uieckull OucCnaucep,
2. Camapkano, Pecnybauxa Y36exucman

Annomauua: eapuxoyene - 5mo pacuupeHue 10308UOH020 8EHO3HO20
cniemenus. Bapukoyene s6nsemcs NPUYUHOU CHUMNCEHUS QYHKYUU
auuex u ecmpevaemcs npumepho v 15 % ecex myowcuun, 0o 35 %
MYHCYUH C nepsudnbiM becnioouem u 'y 81 % myosrcuun ¢ 6mopuynvim
becnnoouem. [lonumas sHaueHue >moli aHAMOMUYUECKOU AHOMATUU Y
OecnoOHbIX nayuenmos, mpebyemcs Kpamikuii 0030p ucmopuu u
COBDEMEHHBIX NpeoCmasieHutl 0 QYHKYUOHAIbHOU aHAMOMUU, da
makce Memooo8 U pe3yibmamos Xupypeuiecko2o eMeuamelbCcmad.
s nevenus eapuxoyene onucano MHONCECME0 PA3IUYHLIX MEMOO08.
K num omnocamces nepessizka kpemacmepHou u 6HympeHHeu CeMeHHOU
6€Hbl 8 NAX0BOM Kauale, NpuMeHeHue ONepayuoHHO20 MUKPOCKONA
0Nl NPOQUIAKMUKY NOBPENHCOeHUs apmepuil U JIUMPAmMu4eckKux
CcOCy008, MUKpPOXUpYpcUYeCcKue UH28UHANbHbIE U CYOUHSBUHAIbHBIE
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onepayuu, qbopMupoeaHue mecmuKyl10-HUNCHEINU2ACMPATIbHbIX U

MeCMUKY10-UNUAKATbHBIX BEHO3HBIX AHACTMOMO308;
JIanapoCKonu4ecKkas — B6blCOKAsl  NepeGsasKd,  aHme2paoHas U
pempozcpaoHas CKllepomepanust unu aMOOnU3AYUSL noo

penmeenoocuieckumM — Kouwmpoaem. B cmamve npeocmasnenul
COBpeMeHHble  MemoOobl  XUPYpeuuecko2o JleyeHus  eapuxoyere,
CPABHUMENIbHAS XAPAKMEPUCMUKA PA3TUYHBIX MEeMOOUK ONepamueHuLX
eMeuamenbcme npu OAHHOU NAmMoa02ul, a Mmaxdce nymu OdvHeliuell
onmumuzayuu 8edeHus. O0abHbIX ¢ OauHbiM 3abonesanuem. Ocoboe
BHUMAHUE 00pauleHo Ha HeoOX00UMOCMb NPODUIAKMUKU MYHCCKO2O
becniooust Ha smane XupypeuuecKo2o ie4eHusl.

Kniroueevle cnosa: sapuxoyene, onepayus, 0C104CHeHUE, PeYUOUs.

UDC 616.147.22-007.64[616.89-02-089]

Despite the centuries-old history of the study of varicocele, this
disease currently remains one of the most relevant pathology in
urology and surgery. The relevance of this pathology is determined by
its high frequency of occurrence among the male population - from 10
to 30% [2, 8, 16], a high frequency of infertility among patients (more
than 40%), as well as a large number of cases of the disease, relapses
occurring both in the immediate and in the long-term period after
surgery [5, 10]. Currently, the operation is recognized as the only
radical treatment for varicocele. There are many varieties of it. In
1918, the Argentine doctor O. Ivanisevic proposed a method of
ligation of varicose veins of the testicle, stating that this method does
not have relapses. Its further widespread use showed the development
of recurrent varicocele in about half of the cases [3, 7]. At the turn of
the 70s and 80s, methods of switching blood flow using microsurgical
imposition of testicular-iliac and testicular-saphenic anastomoses
appeared. At the moment, many authors consider the technique to be
the most effective, but it is not without its drawbacks: it is difficult to
perform, special equipment is required and, although not as often as
after other techniques, relapses are also possible with this pathology [6,
13]. In the 90s of the twentieth century, the laparoscopic clipping
technique was widely recommended as the least traumatic and more
effective. However, laparoscopic clipping, in fact, is only a minimally
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invasive variant of Ivanisevic’s operation: its effectiveness depends on
the type of venous reflux (the effect is manifested only in the
renospermatic variant of reflux and is absent in the ileospermatic and
mixed variants) [1, 8]. Later, newer methods of surgical treatment of
varicocele appeared, such as, for example, X-ray endovascular
embolization, but there is no consensus in this direction. It should be
noted that even the etiology of varicocele has not been fully studied.
Very often, this disease occurs with concomitant pathology of venous
structures in other anatomical areas [8, 10, 17].

All this determines the relevance of the study in the modern literature
of various theories and recommendations regarding the surgical
treatment of patients with varicocele. Among the currently existing
methods of surgical intervention for varicocele, there is a division into
indirect (operations on the scrotum; membranes of the testicles and
spermatic cord; muscle lifting the testicle) and direct (operations on the
veins of the spermatic cord). In rare cases, some surgeons use combined
modifications of the techniques of both groups [5, 12].

Operations of group I include the creation of a fascial-muscular
suspension to strengthen the walls of the testicles, resection of the
scrotum according to Cooper and his modifications [5], strengthening the
vein wall according to Palomo (1898), restoration of the periodic
contraction of m. cremaster (according to Voskresensky). These methods
are palliative in nature and are currently almost never used [10, 18].

Today, most operating specialists use operations belonging to the
second group, in particular, microsurgical operations on the vessels of
the spermatic cord. The most commonly used of this group are the
Ivanisevic and Palomo operations. As mentioned above, in about half
of the cases, Ivanisevich's operation gives a positive result.
Unsuccessful results of this operation are observed not only with
ileospermatic and mixed forms of casting, but also with the
renospermatic version. One of the reasons for this may be that blood
circulation in the transected vein can be restored by a roundabout way
through various anastomoses [7]. Some authors report a fairly high
percentage of relapses when using this technique - from 10 to 87%
[10]. Many urologists believe that, regardless of the degree of
varicocele, Ivanisevic’s operation is indicated for patients with no
renal hypertension, moderate aorto-mesenteric compression of the left
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renal vein, and stenosis of the left renal vein orifice diagnosed before
surgery. by the method of left-sided phleborene-testicular and left and
right renal ventiography [3, 11]. According to some foreign
researchers, Ivanisevic’s operation for the treatment of varicocele
should be performed in two cases: either when the patient's material
capabilities are limited, or when the result of the operation is not of
great importance to the patient. In all other situations, one of the other
types of operations should be preferred [10, 19].

In Bernardi's operation, in contrast to Ivanisevic’s operation (vein
ligation at the level of intersection with the iliac vessels), the spermatic
vein ligation is performed much lower at the level of the inner inguinal
ring. Bernardi's operation is also characterized by many complications
in the form of testicular hypotrophy, hydrocele, and relapses [14, 20].

During the ligation of the testicular veins at the level of the inner
ring of the inguinal canal, the testicular artery is also ligated. However,
with the simultaneous ligation of the latter with the artery of the vas
deferens, there is a danger of testicular atrophy. The advantage of the
Palomo method is the simplicity and convenience of performing the
operation, which can be performed by a surgeon of any qualification.
Modification of Palomo's operation [4] excluded ligation of lymphatic
vessels and significantly reduced the number of complications (scrotal
edema, hydrocele, epididymitis) [5, 10, 21].

Operation J.L. The mini-access Marmar was developed in 1985 and
has recently become widespread. An incision is made in the area of the
external opening of the inguinal canal. The operation is performed
without opening the inguinal canal. The length of the incision is on
average 3 cm. The spermatic cord is isolated, from which the internal
spermatic vein is separated, tied and crossed. If necessary, additional
sclerosing substances are injected into small collateral veins [5, 18,
22]. This operation is performed for varicocele of any degree. Its
purpose is to completely block the blood flow through the testicular
vein. The results of the Marmara operation for varicocele are
significantly better than those of the Ivanisevic technique. The
advantage is that the operation is performed without incision of the
abdominal wall and without opening the inguinal canal [2]. The
appearance of the postoperative scar is cosmetically acceptable; the
postoperative course does not require hospitalization. Moreover, at the
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subingivinal level, it is much easier to find and ligate all branches of
the internal spermatic vein. In this regard, the frequency of varicocele
recurrence during Marmara surgery is significantly lower and amounts
to about 10%. However, this method also has all the disadvantages and
complications that are possible during ligation operations. A feature of
this operation is the displacement of the testicle with the spermatic
cord from the inguinal or subinguinal approach to the surgical wound.
It is believed that using this procedure it is possible to ligate all
possible venous collaterals, including the veins of the governorate.
Subsequently, the testicle is returned to the scrotum, and the veins of
the spermatic cord are ligated (clipped). Numerous studies show that
with this procedure, the vas deferens, arteries and lymphatic vessels
remain intact in all cases [6, 9, 23].

Analysis of long-term publications has shown that the disadvantages
of these techniques are mainly reduced to a large number of relapses of
varicocele, the formation of hydrocele and testicular atrophy during
ligation of the testicular artery. Recently, more and more popularized
the Marmara operation using microsurgical operating techniques to
reduce the number of postoperative complications. When using
microsurgical techniques, it becomes possible to bandage all the veins
of the spermatic cord. In this case, the nerves, lymphatic vessels and
arteries remain intact. In addition, this modification allows ligation of
the inguinal venous collaterals, cremasteric veins and veins of the
governorate. According to the author (M. Goldstein), this technique is
devoid of the disadvantages inherent in other surgical interventions, is
less traumatic, but here it is necessary to consider the hemodynamic
type of varicocele. The operation is performed under local or local
anesthesia. A skin incision is made considering the development of the
subcutaneous fat and the size of the testicle. When the spermatic cord
is exposed, it is necessary that the femoral genital nerve remains intact.
After the dislocation of the testicle wound, the lips are revised with
their subsequent coagulation or bandaging. The venous collaterals of
the external spermatic vein system are also ligated and transected. This
procedure is mandatory, since ileosperm reflux is the cause of
recurrence in 10.7% of cases. It is necessary to pay attention to the
presence of liquid under the tunica albuginea. If it is present, when
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fluctuation can be felt, it must be emptied, for which it is sufficient to
make a window in the protein envelope [3, 12, 24].

Before microdissection of the spermatic cord, in order to prevent
spasm of the arteries, 2-4 ml of 1% lidocaine solution should be
injected under the fascia. The artery of the spermatic cord is isolated, a
tape is brought under it. All isolated veins must be differentiated from
lymphatic vessels. The selected veins are ligated and dissected. Other
authors have also pointed to the advantages of the inguinal
microsurgical method for treating wvaricocele using an operating
microscope. The results obtained after these operations showed no
relapses within 3-29 months. In 1 case, a hydrocele was recorded, a year
after the operation, 1 patient developed epididymitis. The authors claim
that the microsurgical method allows the identification of the testicular
artery and lymphatic vessels, as well as all venous trunks [10, 12].

Another study presented the results of microsurgical inguinal and
sub-groin varicocelectomy in adolescents. The patients were 9 boys,
whose average age was 12.7 years (each was less than 15 years old at
the time of surgery). The duration of the operation averaged 170.4 +
45.6 minutes (range 105-240 minutes), testicular arteries were
preserved in all patients. None of the patients developed a relapse of
varicocele or postoperative hydrocele after 24 months of follow-up. The
authors argue that microsurgical inguinal and inguinal varicocelectomy
is safe and effective and can be considered one of the suitable
treatments for varicocele in both adults and adolescents [6, 14].

In the works of other authors, the results of treatment of 140 patients
with subclinical left-sided varicocele are presented. The patients were
divided into three groups: those who agreed to microsurgical
varicocelectomy (n = 25, operated group); for L-carnitine treatment (n
= 93, treatment group), and those patients who did not agree to any
treatment (n = 25, observation group). Sperm results were evaluated
twice within 6 months after treatment. The reproductive function of
patients was assessed by the number of women who became pregnant,
according to telephone interviews 1 and 2 years after treatment. In the
group of operated patients, sperm analysis after microsurgical
varicocelectomy showed a significant improvement. In the group of
patients receiving medication, sperm counts after treatment improved
slightly. The onset of natural pregnancy in women from living together
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with patients was observed in 60.0% in the group of operated patients,
in 34.5% in the group of patients receiving drug treatment, and in
18.7% in the observation group. According to the authors, surgical
treatment is the best option for subclinical varicocele.

References / Cnucok numepamypul

1. Agarwal A. et al. Efficacy of varicocelectomy in improving semen
parameters: new meta-analytical approach // Urology, 2007. T. 70.
Ne 3. P. 532-538.

2. Abduvakilov J., Rizaev J. Characteristic Features of Hemostasis
System Indicators in Patients with Inflammatory Periodontal
Diseases Associated with Metabolic Syndrome // Journal of
Advanced Medical and Dental Sciences Research, 2019. T. 7. Ne 4.
P. 13-15.

3. Asadova N., Teshaev Sh.J. Morphofunctional changes of the thymus
under the influence of various environmental factors // Theoretical
& applied science Founders: Theoretical and Applied Science, 2021.
Ne 9. P. 747-750.

4. Azimov S.I. et al. Current international standards for monitoring
lower urinary tract symptoms and signs of benign prostatic
hyperplasia and tuberculosis patients // Journal of Natural Remedies,
2021.T.22. Ne 1 (2). P. 117-123.

5. Baigorri B.F., Dixon R.G. Men's Health: Varicocele: A Review //
Seminars in interventional radiology. Thieme Medical Publishers,
2016. T. 33. Ne 3. P. 170.

6. Barroso U. et al. Surgical treatment of varicocele in children with
open and laparoscopic Palomo technique: a systematic review of the
literature // The Journal of urology, 2009. T. 181. Ne 6. P. 2724-
2728.

7. Cassidy D. et al. Varicocele surgery or embolization: Which is
better? // Canadian Urological Association Journal, 2012. T. 6. Ne 4.
P. 266.

8. Davlatov S.S., Sherbekov U.A., Juraeva F.F., Yusupalieva K.B.
Optimization of surgical treatment of varicose disease of lower
extremities// Problems of modern science and education, 2017. Ne
26 (108). P. 85-88.

32



9. Davlatov S.S., Khamdamov B.Z., Teshaev S.J. Neuropathic form of
diabetic foot syndrome: etiology, pathogenesis, classifications and
treatment (literature review) // Journal of Natural Remedies, 2021.
T.22. No 1 (2). P. 147-156.

10. Evers JL.H., Collins J.A. Assessment of efficacy of varicocele
repair for male subfertility: a systematic review // The Lancet, 2003.
T.361. Ne 9372. P. 1849-1852.

11. Kasimov A. et al. Features of diagnosis and clinic of post-
traumatic epilepsy against the background of concomitant somatic
diseases // International Journal of Pharmaceutical Research, 2020.
T.12. No 3. P. 1788-1792.

12. Khamdamov B.Z., Nuraliev N.A. Pathogenetic approach in
complex treatment of diabetic foot syndrome with critical lower
limb ischemia // American Journal of Medicine and Medical
Sciences, 2020. T. 10. Ne 1. P. 17-24.

13. Khamidova N.K. et al. Morphometric characteristics of
parameters of physical development of children with various heart

diseases // HiFAKRFEFER (BAFEM), 2021. T. 48. Ne 7. P. 137-

142.

14. Khamdamov B.Z. Comparative evaluation of methods of
amputation related to tidiotarus witn severe forms of diabetic foot
syndrome // European Science Review. Austria, Vienna, 2014. P. 9-
10.

15. Kodirov N.D. Advantage of the new surgical treatment for
varicocele // International scientific review of the problems of
natural sciences and medicine, 2019. P. 14-26.

16. Oripov F., Blinova S., Dekhkanov T., Davlatov S. (2021).
Development of immune structures of the leaning intestine of
rabbits in early postnatal ontogenesis/ International Journal of
Pharmaceutical Research. 13. P. 299-301.
DOI:https://doi.org/10.31838/1jpr/2021.13.01.042.

17. Palomo A. Radical cure of varicocele by a new technique:
preliminary report // The Journal of urology, 1949. T. 61. Ne 3. P.
604-607.

18. Rakhmanov K.E., Davlatov S.S., Mamanov M.C. Modern methods
of surgical treatment of varicocele (Literature review) // Bulletin of
Science and Education, 2020. Ne 23-2. P. 66-70.

33



19. Rizaev J.A., Rizaev E.A., Akhmadaliev N.N. Current View of the
Problem: A New Approach to Covid-19 Treatment // Indian Journal
of Forensic Medicine & Toxicology, 2020. T. 14. Ne 4,

20. Shamsiev A.M. et al. Morphologic evaluation of the dilated
spermatic veins in children with varicocele // MemumuHCcKHit
BecTHUK CeBepHoro Kaskaza, 2018. T. 13. Ne 3. P. 517-519.

21. Sulaymonovich D.S. et al. Optimization of surgical treatment of
varicose disease of lower extremities // Problems of modern science
and education, 2017. Ne 26 (108). P. 85-88.

22. Shoira I. et al. Clinical-neurological and vegetative dysfunctions
in adolescents with metabolic syndrome // International Journal of
Pharmaceutical Research, 2020. T. 12. Ne 3. P. 1782-1787.

23. Yusupova N., Firdavs O. Energy drinks. The composition of
energy drinks and the effect on the body of their individual
components // Thematics Journal of Microbiology, 2022. T. 6. Ne 1.

24. Hlamcues A.M., IOcynos Ill.A., Kooupos H./]. CpaBHUTEIbHAs
OIICHKA PE3yJIbTaTOB XHUPYPTHUECKOTO JICYCHHUS BapuKolene //
nuraneHa xipypris. XKypnan imeni JI.S. KoBanpuyka, 2019. Ne 3.
P. 5-12.

NEW DATA ON THE PATHOGENESIS AND TREATMENT OF
INGUINAL HERNIAS (LITERATURE REVIEW)
Khujamov O.B. (Republic of Uzbekistan)

Email: Khujamov528@scientifictext.ru

Khujamov Olim Bakhritdinovich — Researcher,
DEPARTMENT OF FACULTY AND HOSPITAL SURGERY,
BUKHARA STATE MEDICAL INSTITUTE,

BUKHARA, REPUBLIC OF UZBEKISTAN

Abstract: the problem of inguinal hernia is of great medical and social
significance. An inguinal hernia is a fairly common pathology,
observed in 3-7% of the working-age male population. This article
presents modern data on the surgical treatment of inguinal hernias,
describes the most common methods of alloplasty, their advantages
and disadvantages, presents the experience of domestic and foreign
researchers. A study of the literature has shown that further study of
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the results of alloplastic methods in the long-term postoperative
periods is necessary, conducting randomized controlled trials with the
aim of developing detailed indications and studying endoprosthesis-
associated complications, as well as improving techniques. In
addition, it is necessary to continue the search for new biocompatible
materials for endoprosthetics.

Keywords: inguinal hernia, alloplasty, mesh endoprosthesis.

HOBBIE JAHHBIE O IATOI'EHE3E U JIEYEHUU
ITAXOBBIX I'PBIK (OB30P JIMTEPATYPBI)
XyxkamoB O.b. (Pecny0inka Y30ekucran)

Xyacamos Onum baxpumounosuu — couckamens,
Kagheopa axyrememckoul u 20CHUMANbHOU XUpypeuul,
Byxapckuii eocyoapcmeennblit MeOUYUHCKUL UHCIMUMYM,
2. byxapa, Pecnybnuxa ¥Y36exucman

AnHomauun: npodrema naxoeou 2epuvlcu umeem 0OO0NbULTIO MEeOUKO-
coyuanvHyto 3uauumocms. Illaxoeas epvioca sa61semcsi 0080IbHO
yacmo  ecmpeuaemou  namosaozueu, HaoOmooaemcsi y  3-7%
MpPYyOOCNOCOOH020  MYIHCCKO20 — Hacelenus. B daumnoti  cmamove
npeocmasieHvl CO8peMeHHble OaHHble N0 XUPYPIUYECKOMY JNedeHUio
NAXO0BbIX 2PbliiC, ONUCAHLL HAubOoIee pPACHPOCMPAHEHHble Memoobl
ANIONACMUKU, UX OOCMOUHCMEA U HeOOCMAMKU, NPeoCmasieH Onblm
omeuecmeenHvulX U 3apyOedxcHulx  uccireoosameneti.  H3yuenue
Jumepamypsvl noxkazano, uymo Heobxooumo OdalvHeuuee Uu3yyeHue
Pe3VIbmamos aiN0NIACMUYECKUX Memooo8 8 OmoaieHHble nepuoobl
nocie onepayuu, npogeoexue panoOMUsUpOBAHHLIX KOHMPOIUPYEMbIX
uccnedo8anuli ¢ yeavlo paspabomKu  OemalbHbIX NOKA3AHUL U
U3yyeHUuss IHOONPOME3-ACCOYUUPOBAHHBIX OCIONCHEHUU, A MaKdice
yayyuleHus memoouk. Kpome moco, Heobxooumo npoooidicams nouck
HOBbIX OUOCOBMECUMBIX MAMEPUANO8 OJisl IHOONPOME3UPOBAHUSL.
Kntouesvie cnosa: naxoeas ecpvliica, alIONIACMUKA, CeMUamblil
sHOONpomes.

UDC 616.34-007.43-031:611.957
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The problem of inguinal hernia is of great medical and social
significance. An inguinal hernia is a fairly common pathology,
observed in 3-7% of the working-age male population. Hernia repair is
the most frequently performed elective surgery in abdominal surgery.
At the same time, classical surgical treatment is accompanied by a high
percentage of relapses, long periods of temporary disability and, in
turn, significant costs [3, 10, 26].

Over the more than a century history of studying the issue, many
different methods of surgical treatment of inguinal hernias have been
proposed, consisting in restoring the integrity of the abdominal wall of
the inguinal region, strengthening the anterior and posterior walls of
the inguinal canal by stitching local tissues. To date, the methods of
strengthening the anterior wall of the inguinal canal (methods of Girard,
Martynov, Kimbarovsky) have finally been abandoned due to their
pathogenetic unreasonableness and high frequency of relapses. Methods
for strengthening the posterior wall of the inguinal canal, for example,
Bassini plastic, were more acceptable in this respect, since it was proved
that it is the destruction of the posterior wall structures that is the
leading factor in the occurrence of any inguinal hernia [2, 8, 15, 28].

Such well-known modifications of Bassini plastics, as the methods
of Kukudzhanov, Shouldice, McVay, and others, allow not only to
strengthen the destroyed structures of the posterior wall of the inguinal
canal, but also to some extent restore the valve function of the
structures that form the inguinal gap. These plastics are physiological,
exclude an adverse effect on the function of the male reproductive
gland. Due to this, they have been the "gold standard" for a long time,
and are quite widely used to this day, which is justified in young
patients with a small height of the inguinal gap and insignificant
destruction of anatomical structures. In patients with a pronounced
deficiency of local tissues, age-related changes in them, these methods
do not allow to exclude cases of relapse [9].

Dissatisfaction with the results served as a trigger for the
development at the UDI pial new approaches. And since the main
reason for failures is the deficit of one's own tissues, the use of synthetic
tissue flaps (mesh endoprostheses) was proposed. The idea was put
forward by Billroth, but the search for materials with the required
properties continued until the second half of the 20th century, when
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polyester, polypropylene, polytetrafluoroethylene and other polymeric
materials used in modern surgery were synthesized [5, 11, 20, 29].

Currently, a number of tension-free methods of plastic surgery of
the inguinal canal using mesh endoprostheses have been proposed, the
high efficiency of which has been proven by randomized studies. The
use of mesh endoprostheses allows avoiding tissue tension, somewhat
simplifying the surgical technique, reducing intraoperative tissue trauma
and, therefore, reducing the intensity of pain in the early postoperative
period, reducing the patient's stay in the hospital, as well as reducing the
number of relapses and improving the patient's quality of life.

In this regard, the methods of hernioplasty with the use of own
tissues - tension methods, are gradually being replaced by modern
tension-free alloplasty methods. In this article, I would like to dwell in
more detail on the tension-free techniques most often used in a modern
surgical hospital [6, 13, 18].

All tension-free methods can be divided into several types. At the
location of mesh endoprostheses relative to the transverse fascia,
anterior (Lichtenstein, Trabucco, Rutkov-Robbins methods) and
preperitoneal (TAPB, TEP, Stopp method) are distinguished,
according to the method of intervention - open and endoscopic
techniques (TAPB, TEP). According to the type of fixation of the
mesh endoprosthesis, there are methods with fixation with sutures
(Liechtenstein, PHS, Rutkow-Robbins) and seamless (Trabucco).

During operations, access to the posterior wall of the inguinal canal
can be carried out directly through the inguinal canal (Lichtenstein,
Trabucco, PHS methods) or from the retroperitoneal space (endoscopic
techniques, Stoppa method). The most commonly used tension-free
repairs give a recurrence rate of 0.1-0.5% in patients with primary
hernias [3, 8, 14, 22, 28].

The method was proposed I of Lichtenstein in 1989 and suggests the
use of soft polypropylene or lightweight combined mesh
endoprostheses. The essence of this alloplasty is as follows: after
restoring the deep inguinal ring or suturing the defect of the transverse
fascia with a continuous suture (with a straight inguinal hernia), a 6 x
12 cm flap is cut out of the polypropylene mesh, the upper medial
angle of which is rounded in the shape of the inguinal gap. Then the
flap is placed under the spermatic cord, and the medial angle is fixed to
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the sheath of the rectus abdominis muscle, pubic tubercle, Cooper's
ligament, then the lower edge of the prosthesis with a continuous
twisted suture (for example, Prolene 3-0) connects to the inguinal
ligament. The lateral edge of the prosthesis is cut in the longitudinal
direction in order to form a hole for the spermatic cord, after passing
the cord, the flaps are fixed to each other behind it with an interrupted
suture. The upper edge of the prosthesis is placed over the combined
aponeurosis of the internal oblique and transverse muscles and is fixed
to the external oblique muscle with separate interrupted sutures. The
aponeurosis of the external oblique muscle is sutured over the
prosthesis and the spermatic cord with separate interrupted sutures
without creating duplication. Some authors propose to fix the
endoprosthesis with titanium clips, or to glue it to the tissues with glue
(butyl-2-cyanoacrylate), while, according to the studies, there is a
simplification and shortening of surgery, a decrease in pain in the early
postoperative period. It is important that the authors do not note a
decrease in the reliability of the method (an increase in the frequency
of relapses, as a result of displacement of endoprostheses) [16, 23].

The Liechtenstein Method is relatively simple and can be performed
by novice surgeons in general surgery departments. In most cases, the
operation is performed under local anesthesia, does not require such a
thorough preparation of tissues as tension techniques (for example,
Shouldice plastic), takes less time. As a result, the trauma of plastics
decreases, which, together with the absence of tissue tension, leads to a
decrease in the severity of pain in the early postoperative period, the
need for anesthesia, and a decrease in hospitalization time. All this
allows one day to be treated in hospitals. The period of rehabilitation is
also reduced, patients quickly return to their lifestyle, begin their work
faster, which undoubtedly gives a positive economic effect [19]. Less
invasiveness of plastics makes it possible to perform simultaneous
operations for bilateral inguinal hernias.

Liechtenstein alloplasty can also be used for strangulated hernias,
despite the high probability of infection. This is confirmed by
independent operation in which there is a low frequency infe CRC
onyx complications from the surgical wound with adequate antibiotic
therapy, the possibility of knocking over the past without removing the
implant and no recurrence unlike stretch techniques in terms of
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monitoring up to 20 months. and more [5, 10, 29].

However, in addition to advantages, the use of a polymer
endoprosthesis also has disadvantages. In connection with such a
phenomenon as a chronic immune reaction to foreign material of the
endoprosthesis, some difficulties arise, for example, relapses resulting
from shrinkage of the mesh endoprosthesis [9]. The surgeon exploring
the polypropylene mesh should take this into account and, following
the technique, overlap the recurrence zones by 1.5-2 cm (pubic
tubercle, lateral edge of the inner inguinal ring, as well as the lower
edge of the internal oblique and transverse muscles) [15, 21]. Also,
cases of fistula formation are described in the literature, seromas,
hematomas occur quite often, infectious complications from the
wound, infiltrates, and suppuration are observed. Due to the close
contact of the endoprosthesis with the spermatic cord, possible fibrotic
changes in the latter with the development of various complications up
to testicular atrophy and infertility. It also causes difficulties in the
isolation of the spermatic cord during surgery for recurrence, which is
often accompanied by the castration of the patient. Cases of chronic
pain and foreign body sensation in the groin area are not uncommon.

To avoid chronic pain in the groin area after hernia repair, the ilio-
inguinal, 1ilio-hypogastric, and femoral-genital nerves should be
identified during the operation and should not be damaged [6].

In general, Liechtenstein hernioplasty is an anatomically and
pathogenetically justified operation that provides a low recurrence
rate, which is confirmed by the results of numerous studies in the
literature [13].

Later, Liechtenstein proposed a second method, which consists in
introducing a special obturator into the hernial orifice ("plug" - a plug
from a mesh prosthesis rolled into a roll). The obturator is fixed to the
surrounding tissues with separate interrupted sutures and prevents the
hernia from emerging. The recurrence rate after this operation,
according to different researchers, varies from 0 to 1.4% [12, 19].

Similar methods were proposed by other authors, their essence also
lies in the introduction and fixation of a mesh obturator in the hernial
orifice, these methods differ only in the design features of the obturator
and access to the hernial orifice. The literature provides both evidence
of good results of techniques using "plug", and describes the cases of
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relapses and dangerous complications associated with the migration of
the obturator, for example, perforation of the small intestine, large
intestine, bladder prosthesis [5, 16, 27].

Therefore, it seems safer and more reliable to apply this approach
within the framework of the "plug & patch" concept, that is, the
combined use of a conventional mesh prosthesis and an obturator, with
the latter being fixed to the mesh (variants of the Rutkov-Robbins,
Trabucco methods, or the use of the PHS system. This plastic,
proposed by E. Trabbuko, is seamless and is performed using special
rigid or semi-rigid mesh prostheses. The meshes are made of
polypropylene according to a certain technology, have a shape
memory, quickly germinate with tissues, do not wrinkle or twist, give
less shrinkage, have the necessary anatomical shape and a hole for the
spermatic cord.

According to this technique, the hernial sacs of small oblique and
straight inguinal hernias are isolated and immersed in the abdominal
cavity without ligation and cutting off, defects in the transverse fascia
are sutured with a continuous suture, with oblique hernias, the inner
inguinal ring is similarly narrowed. M. cremaster stands out and
overlaps. Further, a pocket is formed in a blunt way under the
aponeurosis of the external oblique muscle according to the size of the
endoprosthesis for its subsequent placement. A spermatic cord is
inserted into the hole in the prosthesis, the prosthesis is placed in the
formed bed so that the medial end extends 1.5-2 cm beyond the pubic
tubercle, the prosthesis flaps are fixed to each other behind the
spermatic cord with an interrupted sutureohm. The aponeurosis of the
external oblique muscle is sutured with separate interrupted sutures
above the prosthesis and under the spermatic cord in such a way that
the latter is in the subcutaneous tissue.

With large oblique and direct hernias Trabucco been suggested that
an additional prosthesis pre-peritoneal space, also without fixing the
latter to the surrounding tissues. Additional strengthening of the
posterior wall of the inguinal canal by the preperitoneal method
significantly increases the reliability of the plasty [10, 18].

The advantage of the Trabucco technique lies in the absence of the
need to fix the endoprosthesis and, accordingly, to tension the tissues,
which, along with preserving the hernial sac, further reduces the
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trauma and operation time, as well as the severity of pain in the
postoperative period. Patients require fewer analgesics. Due to the low
trauma and properties of the rigid endoprosthesis (it does not wrinkle,
it adheres tightly to the tissues), the number of complications from the
wound (seroma, hematoma) decreases, the prosthesis grows with
connective tissue more quickly, and the terms of hospitalization and
rehabilitation of patients decrease accordingly. The operation can be
performed on an outpatient basis, in one-day hospitals [16].

As a result of stitching the edges of the aponeurosis of the external
oblique muscle under the spermatic cord, a more reliable fixation of
the endoprosthesis and strengthening of the medial part of the posterior
wall of the inguinal canal is achieved, but this is also a disadvantage of
the operation since the placement of the spermatic cord in the
subcutaneous tissue is not physiological and contributes to the trauma
of the latter.

A.A. Chistyakov et al. In the period 2005-2008. Hernioplasty
according to Trabucco was performed in 245 patients with inguinal
hernias. In 23 patients

- for bilateral inguinal hernias. There were no cases of suppuration
requiring removal of the endoprosthesis. There were no relapses with
follow-up periods up to 3 years from the moment of surgery [6, 29].

M. Cucci et al from 1994 to 2001 performed 948 Trabucco
hernioplasty. In this small complications (hematoma, seroma, pain in
the groin area) were observed in 42 (5.1%) cases, infe CRC onnyh
complications from the surgical wound was not. During the
observation period, the authors revealed 3 relapses (0.36%), which is a
relatively acceptable indicator [15]. According to various studies, the
recurrence rate after Trabucco plastic surgery ranges from 0 to 1.8%.

When using Trabucco plastics, many authors note a reduction in the
time of surgery, the length of hospital stay, rehabilitation, and a
decrease in pain syndrome in comparison with the Lichtenstein plasty
method []. Cases of patients returning to work on the 2nd day after
surgery are described.

Plastic surgery using the PHS- system is tension-free and is
performed using the "Prolene Hernia System" - a mesh endoprosthesis
having a three-dimensional configuration and consisting of three
components: the outer and inner mesh parts and the central cylindrical
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part connecting them.

The technique of the operation is as follows: after processing the
hernial sac, a bed is formed in the preperitoneal space, where the inner
mesh of the prosthesis is folded through the inner inguinal ring (or the
hernial ring with a direct inguinal hernia) in a folded form, then it is
straightened and left without fixation with sutures. Further, the
external mesh of the prosthesis is laid over the transverse fascia and
the internal oblique and transverse muscles, so that the medial part
goes beyond the pubic tubercle by 1.5-2 cm, and is fixed with separate
interrupted sutures. The holes for the spermatic cord in the mesh of the
prosthesis are formed similarly to the Lichtenstein technique, the
resulting flaps are sutured with an overlap. Further, the edges of the
aponeurosis of the external oblique muscle are sutured over the outer
part of the prosthesis and the spermatic cord with separate interrupted
sutures without creating duplication.

The central part of the prosthesis, while in the hernial ring, performs
the role of obturator and fixes the inner foil to the outside, not letting
her move in pre-peritoneal constant tissue.

The internal flap is located in the preperitoneal space and is
additionally fixed by intra-abdominal pressure to the transverse fascia,
which results in a two-layer restoration of the posterior wall of the
inguinal canal and closure of the risk zones of recurrent herniation
from the abdominal cavity [11].

The literature describes cases adhesive intestinal obstruction and
bowel perforation as a result of careless installation in the inner grid
endoprosthesis pre-peritoneal space with damage Bru integrity shi us
and migration of the prosthesis inside the abdominal cavity [13].

This alloplasty, if performed correctly, prevents the development of
relapses in the femoral and inguinal (overlaps the muscle-scallop
opening) areas, specific complications in the early and late period, is
more reliable. This is confirmed by the results of randomized
controlled trials conducted in recent years. The authors of many works
note a lower, in comparison with the Liechtenstein method, the
frequency of relapses, "tending" to O in the treatment of primary
inguinal hernias, as well as a lower frequency of early (seromas,
hematomas, infectious complications from the wound) and late
complications, for example, after PHS explanation, there are

42



significantly fewer cases of chronic groin pain, etc. [17, 24].

CS Huang et al. the effectiveness of this technique is shown on the
example of 234 hernia repairs in 218 patients, with follow-up periods
from 5 to 41 months, not a single relapse was detected, such a
complication as chronic groin pain was observed in 2.8% of cases [4,
8]. At the same time, S. Hasegawa et al. with long-term follow-up (up
to 55 months, on average 20 months), after 395 hernia repairs, 367
patients had 7 relapses (1.8%), early complications were found in 20
cases (5.1%), including 1 case of suppuration postoperative wound. In
a more distant follow-up period, such complications as chronic groin
pain and moderate discomfort were identified in 1.9% and 0.8% of
cases, respectively [19].

Some researchers note a statistically significant reduction in the time
of surgery and the time it takes for patients to return to their normal
lifestyle in comparison with the Lichtenstein technique [22]. Surgical
intervention can be performed under local anesthesia, in a one-day
hospital setting, according to studies by M. Farrakhan et al. conversion
to general anesthesia is required in only 3% of cases [10], which is
definitely an advantage of this method.

In view of its high reliability, this method is indicated for the
treatment of not only large primary, but also multiple recurrent
inguinal hernias [4].

Thus, today in the arsenal of a surgeon dealing with the treatment of
inguinal hernias, there are many reliable methods of hernioplasty that
give good results in various types of hernias.

The Liechtenstein alloplasty method can be used both for primary
and for recurrent and restrained inguinal hernias, is relatively simple,
can be performed under local anesthesia, by specialists in general
surgical departments and on an outpatient basis, in particular in one-
day hospitals, due to which it is deservedly considered "gold standard”
of modern herniology.

However, a number of problems remain unresolved. For example,
there are still no clear indications for the use of one method or another.
The problem of complications associated with a chronic immune
response to foreign material of the endoprosthesis has not been
resolved. In some clinics, surgeons, in view of conservatism, fear of
specific complications of alloplasty, continue to use "usual" tension
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techniques, even in cases of complete destruction of the structures of
the posterior wall of the inguinal canal.

In this regard, it is necessary to further study the results of
alloplastic methods in the long-term periods after surgery, conduct
randomized controlled trials in order to develop detailed indications
and study endoprosthesis-associated complications, as well as improve
methods. In addition, it is necessary to continue the search for new
biocompatible materials for endoprosthesis.
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Abstract: surgical treatment of strangulated inguinal hernias should
combine intervention on the strangulated organ and plasty of one of
the walls of the inguinal canal. It should be noted that in the literature
available to us, there were no guidelines and recommendations
regarding the methods of hernioplasty for strangulated hernias. An
analysis of domestic and foreign literature on the problem of using
mesh explants in the surgical treatment of strangulated hernias
indicates that this issue is not fully understood, it requires the
accumulation of clinical material and the analysis of our own material
on this topic.

Keywords: inguinal hernia, strangulation, hernioplasty, recurrence,
autoplasty, complications, chronic pain syndrome.
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COBPEMEHHBIE ITPUHIUIIBI XUPYPIT'MUYECKOI'O
JEYEHUA YIHEMJEHHBIX I'PBIK BPIOIIIHON CTEHKH
(OB30P JIMTEPATYPHI)

Maxpamos VY.T. (Pecny0inka Y30eKucra)

Maxpamos Yayeoex Tawnyramosuy — couckamerv,
Kageopa ghaxynbmemckou u 20CRUMAaIbHOU Xupypeuu,
byxapckuti 2cocyoapcmeennblii MeOUYUHCKULL UHCIUMYNI,
2. byxapa, Pecnybauxka Y36exucman

AHHOmMauus: xupypeuueckoe JieyeHue YUuleMIeHHbIX NAXO08bIX CPbliC
OO0JIIICHO couemams 6 cebe BMeuamebCmeo HA YUWEMICHHOM Op2ane U
BbINOJIHEHUE NAACMUKU OOHOU U3 CMEHOK Naxo6020 KAHAJA.
Heobxooumo ommemums, umo 6 O0ocmynHou Ham aumepamype He
8CMPEmuLOCH KaKux-iubo  YCMamo8oK U PEKOMeHOayull
OMHOCUMENbHO ~ CNOCOD08  2EPHUONIACTMUKU — NPU  VUEMIICHHbIX
epoloicax. Ananuz omeuecmeeHHOU U 3apyOedCHOU Jumepamypvl no
npobnieme  UCNONb306AHUSL  CEMHAMbIX  IKCNJIAHMAMO8  Npu
XUPYPSUHECKOM JIeUeHUU YVUEMICHHbIX 2SPbINC CEUOEMENbCmEyen o
MOM, 4mMO OAHHBLL BONPOC SGNIAEMCss 00 KOHYA He U3VYEHHBIM,
mpeoyem HAKONIEHUs KIUHUYECKO20 Mamepuaild U Nnpo8eoeHuUs:
aHanuza  uMewe2o0cs CoOOCMEEeHHO20 Mamepuala no  OaHHOU
memamuxe.

Kntouesvie cnosa: naxosas epuliica, ywemieHue, 2epHUONIACMUKA,
peyuous,  aymoniacmuxd, OCLONCHEHUS, XPOHU4ecKutl  0oaesoll
CUHOPOM.

XUpypruvyeckoe JICYCHUE YIIECMIICHHBIX ITaXOBBIX TPBDK JOJDKHO
coueraTb B ceOc¢ BMEMIATEIBCTBO Ha YIIEMJICHHOM OpraHe |
BBINOJIHEHUE IUIACTMKH OJHOM M3 CTEHOK I1aXOBOIO0 KaHala.
HeoOxogumMo OTMETHTB, YTO B JOCTYITHOM HaM JHUTEpaType HE
BCTPETUIIOCHh KAKUX-JTHOO YCTAHOBOK M PEKOMEHIAIMN OTHOCUTEIHHO
CIOCOOOB TEPHUOIUTACTHKYU TIPH YIIEMJICHHBIX TpbDKax. CyIiecTByeT
MHeHue, BeickazanHoe K.J[. TockunubeiM u B.B. XKebposckum (1990),
YTO CMOCO0 TUIACTHKK B ATOM Cliydae JOJKEH OBITh MaKCHUMAaJIbHO
MPOCTBIM, a TMPHUMEHEHHE CIIOKHBIX BHJIOB TEPHHUOIIACTUKH B
OKCTPEHHON XHPYpPTUU JOJDKHO OBITh OorpaHuydeHo. Ho pesynbTaTsi
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TPAJAUIIMOHHOTO ONEPATUBHOIO JICYEHUS MMaXOBBIX IPhIK, HECMOTPS Ha
MHOXXECTBO TMPEAJIOKEHHBIX CHOCOOOB TE€PHUOIUIACTUKH, MPU3HAHBI
HEY/IOBJICTBOPUTEIILHBIMUA ~ W3-3a OOJBIIONW YacTOTHI  PEIUINBOB
3aboneBanus, Kotopas coctaBisier 10% mpu nmpocThix Tpebkax u 30%
npHu OONBIIKMX W peUMIUBHBIX Tpeikax [10, 13, 19, 40].

Ha mporsokernnm XX Beka XUPYPrH TMBITAINCh HCIOIB30BAThH
QUTOTUTACTUKY CETYATBIMH OKCIUTAHTaTAMH TPU  XHUPYPTAYECKOM
JICYCHUH MTaXOBbIX U APYTUX BEHTPATbHBIX TPHIK.

Brnepsbie amiomiactrka cepeOpsiHOM CETKOM ¢ LEIbI0 3aMEelleHHUS
nedekTa OpIOIIHON CTEHKU MPHU BEHTPAJIbHOM TphhKe ObLIa MPUMEHEHa
O. Witzel B 1900 romy. Ilo3gHee MeTasIMYECKyl0 CETKY JUJIst
yCTpaHEeHUsI BEHTpaJIbHBIX TpbbK npumensi R.Goepel (1933). C atoi
xe nenpto W.Cole (1941) ucnonb3oBan cepeOpsinyto ceTky. B 1936 r.
H. Garney mnpemnoxus ajisi aJljIOIUIACTUKM TaHTaJOBYIO ceTKy. Ee
Takxke ucnonb3zoBasd D. Douglas (1948), C. Lam u coaBtopsl (1948),
R. Etrwald, L. Witkowski (1957). Ognako no3jaHee ObLIM MOJYYECHBI
JaHHBIE O  HEOMAronmpuWATHBIX  PE3yJIbTaTax  HCIIOJb30BAHUS
METaJUIMYECKNX CETOK - OHHM JIOMAJIMCh, TMOBPEKIATH OKPYKAIOIINE
TKaHW, YTO MPUBOAWIO K WH(DHUIMPOBAHUIO, a 3aTeM M K PEIUIUBY
rpeku [12, 14, 16].

Pa3BuTHe XUMHM BBICOKOMOJICKYJIIPHBIX COCIUHEHUHN a0 B PYKH
XUPYpProB  HOBBICE  BHUIBI  AUIOMUIACTHUYECKUX  MaTEpHAOB -
CUHTETHYECKHE TulacTMacchl. Mes mMX HCMONb30BaHUA B KIMHHUKE
npuHaiexutr P.P. Bpeneny. Ilo ero mpemnoxenuro I'.JI. Hlanupo
(1935) pa3paboram W TPUMEHHJI B KIWHHUKE JUISI OCTCOCHHTE3a
mactmaccy Heoneitkoput. [loznuee J.T. Scales (1953) coobmun 06
YCIEIIHON MMILTaHTalMKU TToaudTUiIeHa [ 13, 22, 28].

Cxomnble oakcriepuMeHThl  Obutn  mpoBenenbl F.C. Usher wu
coaBtopamu (1959), kotopeie momeniaiu B OPIOIIHYIO MOJIOCTh COOaK
YaCTHUIIbl HEUJIOHA, Op-JIOHA, JaKpoHa, TepJioHa 1 Mapiiekca. XapakTep
TKaHEBBIX pEaKIWi Ha HWMIDIAHTAI[MIO IUIACTHKOB OIICHUBAIU IIO
KOJIMYECTBY CPAIICHUA MEXTy OpraHaMu OPIONTHOM IMOJIOCTH, 00bEMY
HaxOJMBIIETOCSI B  HEW OKccymara W 1O OCOOCHHOCTSIM
BOCTIAJIUTCIIPHOW  pPEAaKIMM B  TKaHAX, OKPYKAIOIIUX KYCOYKH
miacTMacc. ABTOpHl TPHUILIM K 3aKIIOYEHUI0, 4YTO TehJIOH U
MOJIUTIPOTIMJICH OKAa3bIBAIOT HAWMEHEE BBIPAKEHHOE pa3Apakaroliee
nericTBUe Ha OMoJiorndeckue Tkanw [8, 13].
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CpaBHUTENBHYIO OLIEHKY TKAaHEBBIX PEAKIMH, BbI3BIBAEMBIX
UMILUIAHTALMEN TUIACTUHOK M3 CUHTETHUKOB Pa3JIMYHOTO XMMHYECKOTO
COCTaBa B MATKME TKaHH KpPOJHUKOB, mpoBenn Takxke M.B.
[ensxosckuii 1 U.M. E3puenos (1952), U. /. Kunanuna (1956). Ouu
OOHapyXHIIK, 4TO OOJiee MHEPTHBIC U HE PACCACHIBAIOIIUECS B TKAHAX
IJIaCTMACChl, TaKHUE€ KaK MOJUATWIECH, IOJMYPETaH, BBI3BIBAIOT
dbopMHUpOBaHHE  TOHKOW, PABHOMEPHOW  TOJIIWHBI  KarlCyIbl,
COCTOSIIE W3 3pEJIOd  BOJIOKHUCTOM COCIWHUTEIBHOW TKaHHU.
[IpeumyIiecTBO HMHEPTHBIX IUTACTMAcC OBUIM OTMEYEHBI TaKKe
H.A.I'apunasim (1958), B.®.TpyonukoBsiM (1965), JI.M. PepkaHOBBIM
(1969), K. Stiegert (1956), F.C. Usher et al. (1960), J. Zacharis (1962)
[14, 18, 40].

To 06CcTOATENHCTBO, UTO MOHOJUTHBIC, HEMPOPACTAEMbIC TKAHIMHU
Marepualibl B CIy4a€ WX MMIUIAHTAUM MOTYT CMEIIAThCs W
TPaBMUPOBATh OKPY’KAIOIIME TKaHU, MOOYIHIIO Psi/i HCCIeqoBaTeNen
MPUMEHSATh TNEepPOPUPOBAHHBIC IUIACTHUKU, KOTOPHIE MOTYT OBIThH
MPOYHO 3a()UKCUPOBAHBI B MECTE OTNEPAIMH TKAHIMU, BPACTAIOIUMU B
ux orBepctus. Tak, nepdopupoBaHHbIE IUIEHKH U3 (TOpOIUIacTa JJis
3aKpBITUS TPBDKEBBIX BOPOT Yy 4YEJIOBEKAa Hayaja MCHoJib30BaTh M.B.
[ensxoBckuii (1955). IIpoHMKHOBEHUE COCIMHUTEIBHON TKaHU U
COCYZOB B TOpPBI, CO3/1aBa€Mbl€ B MOHOJMTHBIX MPOTE3aX, MPH 3TOM
ormuceiBain M.M. bace (1953), 3.J1. Bapec (1959), U.A. Kypunus,
H.®. ®enyn (1965), A . Tonaxun (1965), ®.A. Teimuko (1967), R.
Smith (1959) u ap. [13, 20].

HacTopoxeHHOCTB o OTHOILICHUIO K MOHOJIUTHBIM
AJUTOUMIUIaHTaTaM, UMEIOMUM (PopMy TUTACTHHOK, YCHUIIUJIACh TOCIIEe
BBIXOJIa psifia paboT, CBHUIETEILCTBYIOIIUX O TOM, YTO TaKHe
MHOPOJHBIEC TEJIa MOTYT CIIOCOOCTBOBATh Pa3BUTHIO 3JI0KAYECTBEHHBIX
omyxoJiei Tumna capkom [ 15, 19].

N3yuast cTpykTypy HOBOOOpa30BaHHOW COEAWHUTEIBLHOM TKaHH,
BO3HMKIIEH Ha OCHOBE CETYAThIX ANIOMMIUIAHTATOB, PSJ aBTOPOB
oOpaTujl BHUMaHHWE Ha TO, YTO KOJIJIAar€HOBBIE MYYKH B HAPYKHBIX
CIOAX  KalCysbl, OXBaTbIBAIOIIEH  MaTepual, pacrojarajiuch
napajuieIbHO MOBEPXHOCTU IKCIUIaHTaTa. JIMIlb B HEMOCPEICTBEHHOU
OMM30CTH K QJUIOMMIUIAHTATy OHU TPHOOpETAId IUPKYJSIPHOE
PaCIOJIOKEHUE, OKPYKast KaXIyo OTAEIbHYIO €€ HUTh [2, 16, 25].
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Y4uuThiBas ynopsiiO4EHHOCTh PACHOJIOKEHUSI 3HAYUTEIbHOW YacTH
BOJIOKHUCTBIX  deMeHToB  Karcynel, H.3. MonakoB (1961)
chopMyIHUpOBaJ MOJIOKEHUE O TOM, YTO CETYATHIN IKCIIAHTAT MOXKET
OoOyCIIOBUTHh HANpaBJICHHYIO pETreHEpaluio TKaHeW, Onaromaps
KOTOPOM TKAaHEBOW KOMIUIEKC, BO3HMKAIOIIMKA HA €ro OCHOBE,
OTJIMYAETCS 3HAYUTEIbHOM MPOYHOCTBIO. OO0 3TOM CBHUAETENLCTBYET
pabdora R.H. Adler (1962), xoTOpblii, HCIONB3Yysl CIENHATIHLHOE
YCTPOMCTBO ISl OMpeAeNieHUs] MPOYHOCTH TKaHU, OOHAPYXWI, YTO
paHEBOM pereHepar, BO3HUKIIMK TpHU MOMEIIEHUU B JEPEKT KOXKHU
JAKPOHOBOW CETKH, SBJISIETCS 3HAUYMUTEIBHO O0oJiee MPOYHBIM, YEM
pyO1i0Bas TkaHb, popMupyromiascs 6e3 mporesa [6, 10, 14, 38].

IIpu ouieHKE 0COOEHHOCTEN TKaHEBBIX PEaKLMi, BOSHUKAIOUIUX MPU
BHEJIPEHUM AJUIOMMIUIAHTaTa B OpPraHU3M, HENb3sl HE KOCHYThCA
BOIpoca 0 (POPMUPOBAHUU COCYAMCTOTO Pyciia B HOBOOOpPa30BaHHBIX
TkaHax. MM.  bace  (1957) wu3ydanm  BacKyJspU3aIUio
HOBOOOPA30BaHHOM  COEQUHUTENBHOW  TKaHHU,  OKPYXAIOLIYIO
PE3UHOBYIO TYOKY, UMIUTAHTUPOBAHHYIO B MBIIIIY WJIM B MOJKOKHYIO
KJIETYaTKy KpPOJIMKOB, @ TaK)K€ MNPOHUKAIOIIYI0 B €€ MHOopbl. ABTOp
OOHapyXuJl B KarcCyJje, OKpPYXalolleld HKCIUIAaHTaT, 3HAYUTEIbHOE
KOJIMYECTBO apTepuil, OT KOTOPbIX B TOpbl TyOKH B COCTaBe
COEIMHUTEIIbHOTKAHHBIX TSKEW MPOHUKAIU COCYIUCThIE BETOUYKH. B
Ayelikax TYOKHM COCyAbl aHAaCTOMO3UPOBAIU  MEXIy  COOOM,
oOpazoBbiBas cetb. M.M. bace (1957) noguepkuBai To0 00CTOATENHCTBO,
4T0 00pa3oBaHME COCYJOB NPU UMIUIAHTAIIMUA TyOUYaThIX U CETYATHIX
MaTepuaioB MPOUCXOAUT OoJjiee MHTEHCHBHO, YEM NpU BHEIPEHUH B
OpraHr3M MOHOJIMTHBIX MHOPOAHBIX Ten [3, 14, 26].

Takum 00pa3oMm, NpPOBEIACHHbIE HCCIEIOBaHMS IOKa3aldHh, 4YTO
CUHTETUYECKHME MaTepuaiabl B BHUAE CETKU MNPEICTaBISIUCH Ooliee
MEPCHEKTUBHBIMU, HEXEIU MOHOJUTHBIE. DTO MPHUBEIO K TOMY, YTO
CHHTETHUYECKHE ceTuaTblie Matepuasl B 60-70-x rogax XX Beka cTanu
aKTUBHO TMPUMEHSATHCS TMPU  XUPYPIHUYECKOM JICUCHUH T'PBIK
PA3JIMYHOMN JIOKATU3ALUH.

OpnHako HEKOTOpbIE (PUBUKO-XMMUYECKHE CBOMCTBA CUHTETUYECKUX
MaTepUaJioB TOTO BPEMEHHU 00YCIOBUIIA U HEOIArOMpPUATHBIC CTOPOHBI
ux npuMeHeHus. CeTKH OTTOPTrajucCh, pa3pyliaidnch, 00pa30BBIBAIN
MHOKE€CTBEHHBIE JIMTaTypHbIE CBUIIM, YTO MPUBOJAMIIO K pEeLUANBAM
rpeok [16, 25, 40]. Yucno HHQPEKIUMOHHBIX MOCIEONEPAIIMOHHBIX
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OCJIO)KHEHHUH MOociie TPUMEHEHUSI CEeTYAThIX JKCIUIAHTATOB JIOXOIUIIO
no 11,7%. Psg  aBTOpoB CBS3BbIBAI HEyAaYd CO CHOCOOaMH
pPAcHoJIOKEHUS] CETYATOr0 SKCIUIAHTAaTa OTHOCHUTENIBHO AaloHEBpPO3a
nepeHeit OpIOITHON CTeHKU U MeToaaMu ero ¢ukcanuu [1, 16, 40].

HecmoTpss Ha Heygauum TMeEpBbIX MPUMEHEHUM CHHTETHYECKHUX
MaTEpHUaJIOB, aBTOPHI MHUCAIH, YTO aJUIOIUIACTHKA TPBIKEBBIX Te()DEKTOB
C MX HCIOJb30BAHUEM JIa€T HAWJIYUIIUE PE3yJbTaThl C TOYKU 3PEHUS
HagexHocty Mertoaa. H.B. Bockpecenckuii u U.C. I'openuk cooOuumm
O CBOJHOW CTAaTUCTHKE HEMEIKUX XUPYProB - 6,1% penuguBoOB IPhIK;
B.B. byxteB - 4,04% peumausos; A.Jl. I'padckas - 0,58% peuuansos
IIPU UCIOJIb30BAaHUU CUHTETUYECKUX MaTepualioB [13, 16].

HeGnaronpusitHpie pe3yiabTaThl XUPYPIHUECKOTO JICUCHHSI TPBIK
nepeHe OpIOUTHON CTEHKU MPUBENH K CAEPKAHHOMY OTHOIICHHUIO K
HCIIOJIb30BAaHUIO KallPOHOBBIX, JABCAHOBBIX M HEWUJIOHOBBIX CETOK U
MOMCKY HOBBIX CHHTETHYECKMX MaTepuasioB. B 1959 romy Obuia
onmyOnukoBaHa pabora F.C. Usher, koropsiii 3ameman aeQekTbl
nuadparMbl M CTEHKU TPYJHONW M OPIOUIHOM TMOJIOCTEH CETKOW U3
Mapiekca (mojumnponwieH). HMMEHHO ¢ HayajaoM MPUMEHEHUS
MOJUIPONMICHOBOM CETKM CBSI3aH TIEPEBOPOT B TE€PHUOJIOTHH,
MOCTY>KUBITUNA HOBBIM TOJIYKOM B HCHOJb30BAHUM CHUHTETUUYECKHUX
MaTepUalioB JJIi XUPYPTrUYECKOrO JICUCHUs TPBDK  Pa3IMYHOU
JIOKaIu3aluyd. DTO OBUIO CBA3aHO C TEM, YTO TOJHUIPOMHIIEH WMEET
CIEAYIOIIME NPEUMYIIECTBA TMeped JIPYTMMH CUHTETUYECKUMU
Matepuanamu [20, 34, 39]:

1) MOMMIPONUIICHOBBIE CETKH COCTOAT U3 MOHO(PHIAMEHTHBIX
HUTEW, TO3TOMY OHH  BBI3bBIBAIOT  3HAYUTEIBHO  MEHBIIYIO
BOCMTAJIUTENIBHYIO PEAKIIUIO;

2) Ipy MPUMEHEHUHU TTOJIMIPONMIICHOBBIX CETOK YMEHBIIAETCS PUCK
MH(EKIIMOHHBIX OCJIOKHEHUM, TaK KaK Ha MOHO(PHUIAMEHTHBIX HUTSIX
HE KOJIOHU3UPYIOTCS MUKPOOPTaHU3MBI;

3) BOKpYT MOJUOPOINUIICHOBBIX CETOK HE o0OpaszyeTcs Karcyja u3
COCIMHUTEIbHON TKAHU;

4) UCTIONIb30BaHUE  TOJIMIPOINMIICHOBBIX ~ CETOK  YMEHBIIIAeT
o0pa3oBaHUE CEPOM B MOCICONEPALMOHHOM TIEPUOJIE.

B 1966 rony nupexrop Hernia Institute (Jloc-Anmxenec, CI1IA) L.L.
Lichtenstein akieHTHpyeT BHUMaHUE CBOUX XUPYPIOB Ha BaXKHOCTH
YMEHBIIIEHUsT 0OJIM  TIOCJE€  Omlepanud, YKOPOYEHHE  CpPOKOB
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peadWiIMTallud W  CHIDKEHHME CTENeHU peuuauBoB. 20-1eTHHe
UCCIIeIOBaHUsI B 3TOM 00OJiacTh mpuBeau coTpyaHukoB Lichtenstein k
pa3paboTKe KOHLEMIMU «tension-free» TepHUOIUIACTUKU, KOTOpas
OCHOBaHa Ha JIBYX MocTyjnaTax: 1) u3HauanbHas AereHeparusi TKaHen
IpU TaxoBOW TpbDKE 2) M30BITOUHOE HATSHKEHHE TKaHEW MO JIMHUU
oiBa NpU TPaJuLUMOHHOW repHUomiactTuke. B urone 1984 roma B
MHCTUTYTE HA4aTO IIMPOKOE BBINOJHEHHE T'€PHUOIUIACTUKU, KOTOpas
u3BecTHa Kak omnepauus JluxrenmreiiHa. B 1996 roxgy aBTOpBI
OonyOJMKOBAIM PE3yNbTaThl HCIOJB30BaHUS 3TOro Metojma y 4000
00JBHBIX, KOTOPHIM BbINIOIHEHO 5000 repHuomiactuk. 99% OGonbHBIX
OBLIIM BBIMKMCAHBI U3 KIMHUKU 4Yepe3 2-3 yaca. PenuanBbl BOZHUKIIN Y
4-x 6onpubIx (0,1%), mpuuem y 3-X W3 HUX B paHHEM I[EPHUOJIC
uccienoBanus [ 14, 38].

PeszynbraTom 20 JI€T TOUCKOB M  HCCIEIOBAHHMM  CTAJIO
UCIIOJIb30BAaHUE CETYATOTr0 TpaHCIUIAHTaTa JUIsl 3aKpbITUS 3aJIHEU
CTEHKH T[aXOBOIO KaHala M BBEJICHUE IMPUHIMUIA JIEYeHHS Oe3
HaTSDKCHUSL.

C 90-x romoB XX BeKa MOJMIPONUIECHOBBIE CETKHA CTAIA CaMbIMHU
nonyisipaeiMd - B CIIIA. HMX mUpOKO HMCHNONB30BaIM  TaKHE
BbIJaONIMECs: Xupypru, kak R. Stoppa (1979), L.M. Nyhus (1983), J.
Rives (1985) u npyrue. B Poccuu HamOGosiblliee NpUMEHEHUE HAIUIHA
AKCIUIAHTAThl M3 TMOJHUIPONUICHOBBIX MOHOHUTEH «Prolene meshy»
¢upmbr  Ethicon (CIHIA), «Surgipro mesh SPMM» (CIIA),
«Polypropilene mesh» ¢upmbr Resorba (I'epmanus), «Premilene
mesh» ¢upmsl B.Braun (I'epmanus) u OT€UeCTBEHHBIA SKCILIAHTAT
«Ichum» OO0 Jluarekc (Poccus) [13, 22, 37].

Bonpockl  BackynspuzauMu M «IIPWKUBICHUS»  CETYATOTO
AKCIUIAHTATa M3y4aJuch U B Oosee mo3nHeM mnepuojne. Tak, yaanock
U3YYUTh THUCTOJOTMYECKYI0 KapTUHY COCTOSIHUSI DSHJIIONpOTE3a U
OKpYXarIuX TKaHell yepe3 1, 3 u 5 jmer or MOMEHTa omnepanuuu u
MOJYYUTh TAHHBIE O €r0 XOPOILIEM «IIPYKUBICHUW» [3, 15, 33].

[IpoBeneHHbIE  THUCTOJIOTMYECKUE  HCCIACAOBAaHUS W AHAIU3
MOJIYYEHHBIX THCTOJOTMYECKHX IMPEnaparoB, IO3BOJUIM aBTOpaM
MPOCIEAUTh TUHAMUKY BOCCTAHOBHUTEJBHBIX IMPOILIECCOB B NEpeHEN
OpIOIIHOM CTEHKE TIOCJE ONEPAaTUBHOTO BMEIIATEILCTBA H Ha
Pa3TUYHBIX CTaAMSIX (POPMUPOBAHUS HOBBIX COCIUHUTEITHLHOTKAHHBIX
CTPYKTYP B CBSI3M C YCTAHOBKOW CETYATOro 3KCIUIaHTata. Tak, yepe3
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roj ocJe OMEPATUBHOTO BMEIIATEIbCTBA CeTYaThIi
MOJIMIIPONMIICHOBBIN AKCIUIAHTAT «DCPUIDY OKA3bIBAETCS MOJIHOCTHIO
MHTETPUPOBAH B COEIMHUTEILHOTKAHHYIO CTPYKTYPY AallOHEBPO30B
nepeHeOOKOBOM TPYIIbI MBI XKUBOTA, COCTABISAA C HUMH OIHO
uenoe. Ilpu 3TOM ceTyaThlii SKCIUIAHTAT SABISIETCS CBOEOOpa3HBIM
KapkacoM JJIsl HampaBlICHHOTO (OPMUPOBAHHUS BOKPYT  HETO
COEIMHUTEIIbHOTKAHHBIX CTPYKTYp [2, 25, 36].

[TonunponuieHOBbIE HUTU CETYATOrO SKCIUIAHTATA CO BCEX CTOPOH
OKPY)KAIOTCS PBIXJIOW BOJIOKHUCTOM COEOUHUTEIbHONW TKAHbIO, B
KOTOPOM TMPOUCXOIAT SABJIEHUS HEOBACKYJIOIEHE3a, IpPOpacTaHue
KaluUIIPOB, 3all0JIHEHHBIX (DOPMEHHBIMH 3JIEMEHTaMH KpoBH. Tak ke
IIPOPACTAIOT COCAUHUTENBHOTKAHHBIE CTPYKTYpPBhl allOHEBPO3a 4Yepes
«TIOPBDY CETYATOIrO IKCIUIAHTATA MEXKAY €r0 HUTAMH.

OTO CBHIETEIBCTBYET O TOM, YTO 4epe3 Troj IOCiIe ONEpalyu
MPOUCXOJMUT BaCKyJsIpU3alMs BHOBb OOpa30BaHHOW CTPYKTYpBI
«aIOHEBPO3-CETKa» C BPACTaHUEM B HEE KPOBEHOCHBIX COCYNOB. Takue
K€ aHACTOMO3bl (POPMHUPYIOT W BEHYJIbI, YTO CBHUJETEIBCTBYET O
BOCCTAHOBJIEHUU OTTOKA KpoBH. Takum oOpa3oM, BHOBb 00pa3oBaHHas
CTpYKTypa THiepeaHell OpIOIIHOW CTEHKM MMEET IOJHOLEHHOE
KpoBocHaOkeHue. OIHAaKo, Kak HM3BECTHO, BHEAPEHHUE HHOPOIHOTO
MaTepuaga  CONPOBOXKIAETCS  ACENTHYECKOM  MakpodarajibHOM
peakuuen, HO THUCTOJIOTMYECKUX IPU3HAKOB OTTOPKEHUS CETYaTOro
HKCIUIaHTaTa He HaOJ0JalIoCh, YTO CBUAETENBCTBYET O OMOIOrHYeCKOn
MHEPTHOCTH MOJIUIPOINUIIEHOBOr0 3KcIianTara [ 16, 30, 35].

Cy1iecTBEHHBIM SIBWJIOCh H3Y4YEHHE IPOYHOCTHBIX IOKa3aTeleu
nepeHe OpIOIIHOM CTEHKH, KOTOpPOE TOCIYKHJIO OCHOBOWM ISt
ONpENETIEHUS] ONTUMAIBHON ITPOYHOCTH U JKECTKOCTH HCIIOIB3YEMOTO
sHponpote3a.  MccnemoBanust ~ OMOMEXaHMYECKOM  NPOYHOCTH
(dacuuanbHO-aNMOHEBPOTUYECKUX  KOMIUIEKCOB  OpIOIIHON  CTEHKH
YelioBeKa IOKa3allo, YTO HUX MPOYHOCTh HA pa3pblB 3aBUCUT OT
BO3pacTa 4eJIOBEKA, TEJIOCIOXKEeHUs U noJa [30].

[Ipu comocTaBiaeHUH OTUX MJaHHBIX C JaHHBIMH MPOYHOCTH
CETYATBIX DSKCIUIAHTATOB YAAJIOCh YCTAHOBUTH, YTO HWMIIOPTHBIE
AKCIUIAHTAThl HE COAJlaHCHPOBAHBI MO MEXAHWYECKUM CBOMCTBaM C
TKaHSIMU allOHEBPO30B IIUPOKUX MBIIIIL )KHBOTA.

OtedecTBeHHBIN ke dHIompore3 «Achmmy saBiasiercs Ooree
«JIETKAM», TaK KaK HW3FOTOBJIEH W3 NOJUIIPONWIEHOBOH MOHOHUTH
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muametrpoM 0,1 - 0,14 MM, Torma kak 3apyOeXHbIE - U3 MOHOHUTEH
0,15 - 0,17 MM., a Takke yJOOHBIM B paOOTEe U JOCTYIHBIM IIUPOKUM
ciosiM Hacenenus [20, 29, 34].

Kpome nosunponuaeHoBbIX SKCIUIAHTATOB, B HACTOSIIEE BpEMS TIPU
XUPYPrUYECKOM JICUCHUU TPBDK TNepeaHed OpIOIIHOW  CTEHKH
HCIIONB3YIOTCS €1ll€ 2 TUMAa CUHTETHYECKUX MATepUalioB, U3 KOTOPHIX
W3TOTaBIMBAIOT  CIEHHAIbHBIE  CETYAThle  AKCIUIAHTATBI  JUIs
TCPHUOIIJIACTUKU: TIONUACTEP (aKpOH) W MOJIUTETPaTOPITHIICH
(IIT®3) (Kyxorckuit B.A., 2003; Balen E.M., Dies-Cabalero A.,
1998). DOxcraHTaThl M3 TOJUACTEpa (IAKPOH, MEPCHUIICH) BIIEpPBbHIE
cTanu npuMeHsTh ¢ KoHna 60-x rogoB XX Beka (Laroser G., 1978). B
KaueCTBE OJHOTO W3 MEPBBIX CHHTETUYECKHN MaTepuail IaKpOH
IIMPOKO HCHOJIb30BAJICA M pekiamupoBaics xupypramu DpaHuuu
(Stoppa R., 1975). Xupypru UCHOJB30BaJId JAKPOHOBBIE CETKH Kak
WH-TpaliepuTOHEATbHO, TaK MW TMOJIIMBasg WX CBEpXy Mbimil. B
MOCJEAYIOIIEM OT UH-TPANEPUTOHEAIBHOTO MPUMEHEHHUS JAKPOHOBBIX
CETOK OTKAa3aJIUCh, IOCKOJIbKY OHU BBI3BIBAIOT JIOBOJILHO BBIPAXKEHHBIN
CITACUHBIN MPOIIECC, a TAKKE KUILIEUHbIe cBUILH [ 14, 23, 29, 33].

[HonurerpadTopaTHiieHOBBIE CETKU (T€(DIIOHOBBIE CETKM) 00JIaAAIOT,
KaK MOJIOKUTEIbHBIMH, TaK U OTPUIATEIIbHBIMU CBOMCTBaMU. C OJHOM
CTOPOHBI, OHU MPOYHBIE, HIMACTUYHBIC, MPAKTUUECKU HE pa3jiararorcs B
TKaHSX, HE BBI3BIBAIOT AJUIEPTUYECKUX PEaKUUW U CpALICHUUA C
BHYTPEHHUMU OpraHamy, MOATOMY  MOTYT MIPUMEHSITHCSA
BHYTPHUOPIOIINHHO; JIETKO CTEPUIIM3YIOTCS, TTIOCKOJIBKY BBIIEPKUBAIOT
aBTOKJIaBupoBaHue. C Ipyroi CTOPOHBI, OHH UMEIOT MOPBI TUAMETPOM
20 -25 MKM. B HUX JIeTKO MOMaJal0T MUKPOOPTaHU3MBI (IUAMETPOM
cTaUIOKOKKA - 1 MKM) M HE MOTYT MOMAaCTh Makpodaru (qJuameTpomM
- 18-35 mxm) u neitkonutel (auametrp - 15-20 mxMm). ITlostomy
(arouMTO3 BHYTPU TAKUX IKCILJIAHTATOB 3HAUYUTEIBHO 3aTPYJIHEH. DTO
00yCITOBIMBACT  BO3MOXXHOCTh ~ HAarHOGHUSI U OTTOPKEHUSA
AKCIUTaHTaTOB. UTOOBI M30€kKaTh HA3BaHHBIX OTPUIIATEIHLHBIX KAYeCTB,
MIPOMBIIICHHOCTh Hadaja BBINYCKATh HKCIUIAHTAThl C OOJBIIUMHU
nopamu -«Mycromesh» [7, 20, 38].

OKCIJIAaHTATBHI, U3TOTOBJICHHBIE u3 CUHTETHYECKHUX
paccachblBalOIIMXCA MaTEpPUaIOB JEKCOH M BHKPHWI, ISl TJIACTUKHU
IPbDK IIHPOKOTO TMPUMEHEHUS HE TMOAy4Ywsin. B OCHOBHOM HX
UCTIONB3YIOT MIPU XUPYPrUYECKUX BMEIIATEILCTBAX MO MOBOJY TPaBM
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OpraHoB OpIOLIHON MOJOCTH, JUMOO MPU THONHO-BOCHAIUTEIBHBIX
3a0071€BaHUSX.

Opnako B Hactosmee Bpemsi ¢Qupma Ethicon mnpousBogut
KOMOMHHpPOBaHHbIE 3KCIUIaHTaThl « Vypro II». Takas ceTka cocTout Ha
50% u3 MOHO(UITAMEHTHBIX HOJITIPONHICHOBBIX
HepaccachlBalOIMXcsi BOJOKOH M Ha 50% - W3 paccachbIBarOIIMXCA
BUKPHWJIOBBIX BOJOKOH, KOTOpPbIE B TE€UEHHE 2 MeEC. IOJIBEPraroTcs
MOJTHOMY THAPONU3y U adbcopOuuu. [Tpu Mcnonb3oBaHUM TOAOOHBIX
CETOK JIJisl TUIACTUKH TPBIK MOXHO JTOOUTHCS TOTO, YTO B 30HE
IUTACTHKHU 4Yepe3 2-3 Mec. OyJeT coaepk aThCsl 3HAYUTEIHLHO MEHbIIE
WHOPOJHOTO Marepuaia. ITO MOXKET ObITh MPUHIUIHUAIBHO BaKHBIM
JUISL TIAIMEHTOB C TIOBBIIMIEHHOW YYBCTBUTEIBHOCTHIO K JIFOOBIM
cuHteTnueckuM HuUTAIM [20, 29, 33]. K npousBoaCTBY MOJ0O0HBIX
KOMOMHHUPOBAHHBIX KCIUIaHTAaTOB npucTynmio u OO0 «JIuntexcy (T.
Cankr-IleTepOypr).

Takum  oOpa3oM, BC€  COBPEMEHHBbIE  OSKCIUIAHTAThl IS
TEePHUOIIACTUKUA TMOAPA3AEIAIOT: 1) MO XUMHUYECKOMY CTPOEHHIO:
MOJIUTIPONUIICHOBBIE, MOIUTETPAPTOPITUICHOBBIE U TOJIUACTEPOBBIE;
2) mno (¢uU3MYECKHMM CBOMCTBAM: paccachlBalOIIMECs UM HE
paccacbiBarolyecs; 3) Mo CTPYKType IJIETEHUsI: MOJU(PUIaMEHTHBIE U
MoHO(UIIaMeHTHbIe; 4) 1O  NPOCTPAHCTBEHHOW  CTPYKType:
IJIacTUHYAThIE, TpexMmepHsbie [20, 36].

Takum o0pa3om, aHaiW3 BBHITIOJHEHHBIX PA3JIMYHBIMU ABTOPAMHU
MCCJIEIOBAHMI MO3BOJIIET CIENATh BBIBOJ O TOM, YTO HCIIOJIb30BaHUE
CUHTETHUYECKUX OJKCIUIAHTATOB B COBPEMEHHOW XHUPYpPrud HAyYHO
00OCHOBAHO.
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