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HOBBIE JAHHBIE O COAEP KAHHUU AYBUJIBHBIX BEHIECTB B PACTEHUAX POJA
POTENTILLA L.

Abstract. A review of the data available in the literature showed that tannins, (proanthocyanidins) in plant
extracts, have high biological activity. They can be a part of a healthy diet. This fact led to using purified
complexes of proanthocyanidins as dietary supplements. The most famous food sources of proanthocyanidins is a
grape seed extract. An expanding the sources of raw materials containing this class of phenolic compounds is an
urgent task. In this sense, plants of the genus Potentilla are one of the interesting. The pharmacological properties
of Potentilla are due to the accumulation of phenolic metabolites.

The name of the plant orginates from the Latin word «potents», meaning «powerful», «strong», due to the
healing properties of plants of this genus, which have long been used in traditional medicine in many countries. In
order to determine pharmacologically active compounds, numerous phytochemical studies of extracts of various
species of Potentilla have been carried out. It is shown that terpenoids and phenolic compounds, especially
condensed tannins or proanthocyanidins, were the primary focus.

The possibility of studying tannins has expanded significantly with the advent of new methods of analysis,
such as high-performance liquid chromatography and high-resolution mass spectrometry. This made it possible to
determine that the Potentilla contains tannins of various structures, including proanthocyanidins. Tetramers of
proanthocyanidin type “B”, as well as a large number of di-, tri-, tetra-, penta-, and hexamers of type “A” were
found in the roots of medical plants. Along with oligomers, a significant amount of polymeric proanthocyanidins
of unknown structure is also present in the Potentilla.

AHHoTanus . B 0030pHOI cTaThe MPUBOAUTCS aHAIM3 JUTEPATYPHBIX AAHHBIX, U3 KOTOPBIX CIEIYET, YTO
ny6nm)m)1e BCHICCTBA, MPCACTABJICHHBLIC IMPOAHTOIMAHUAWNHAMHU B PACTHUTCIIBHBIX OKCTPAKTaX, 06na11a}0T
BBICOKOI 61/IOJ'IOFI/I‘IGCKOI\/’I aKTHBHOCTBIO. BaxkHOCTH )1y6I/IJ'II:.HBIX BEHIECTB, KaK KOMIIOHCHTA 3I0OPOBOI'0 NMUTAHUA
06YCJ'IOBI/IJ'Ia BBIJACJICHUC OYUIICHHLIX KOMIIJICKCOB MPOAHTOUMAHUJIWNHOB B Ka4CCTBC OMOJIOTHYECKU aKTHUBHBIX
HOﬁaBOK K IITUIIEC. B HACTOs1IEC BpeM Han0oJIee U3BECTHBIM 9KCTPAKTOM, COACPIKAIINUM KOMIIJICKC OJIMTOMEPHBIX
MPOAHTOUNAHUIUHOB, SABJIACTCSA OKCTPAKT U3 BUHOIPAJHBIX KOCTOYCK. PaCIHI/IpeHI/Ie HUCTOYHHKOB CbIPbs JAHHOTO
KJacca ()eHONBHBIX COSANHCHHUHN SBISICTCS aKTYaJIbHOW 3a/1aueil. B 3TOM cMBbICIie ipecTaBUTEN N poja Potentilla
SIBIISIIOTCS] OJTHAM M3 UHTEPECHBIX U MEPCIEKTHBHBIX JICKApCTBEHHBIX pactenuii. Ha3zpanue Potentilla mpousonuio
OT JIAaTUHCKOI'O CJIOBA «potents» — «MOFyIIIGCTBGHHHﬁ», ((CHHLHBIﬁ)), 6J1ar0z[ap;1 IIGJ'I66HI)IM CBOMCTBaM paCTeHI/Iﬁ
3TOro poga, KOTOpbsI€ B TCUCHHUC JIUTCIBHOIO BPEMCHHU HCIIOJIb30BAIMCH B TpaﬂHHHOHHOﬁ MEOAUIIMHEC MHOTHUX
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CTpaH.

HpI/I MpOBCACHUN MHOT'OYHNCIICHHBIX (1)I/ITOXI/IMI/I‘-I€CKI/IX I/ICCHGﬂOBaHI/Iﬁ OKCTPAKTOB pa3IMYHbIX

BunoB Potentilla ocHoBHOE BHIMaHHUE yaETSIIOCH TEPIICHONAAM, (EHONBHBIM COSTHHEHUSIM: KOHACHCUPOBAHHBIM
JTyOWJIBbHBIM BellecTBaM (IIpoaHTOIMAaHUAWHAM). B pesynpraTe ynanoch BBLICHUTH, YTO (papMaKoJIOTHYECKUE
CBOMCTBA JIaYaTKH 00yCIIOBJICHBI HAKOIJICHUEM B OpraHax M TKaHsAX OMOJIOTHYECKH aKTHBHBIX METabOJIHMTOB, B
OCHOBHOM (heHOJILHOH puposl. Bo3MOKHOCTH HccnenoBaHust JyOMITBHBIX BEIIECTB 3HAYUTENLHO PACIINPUIINCh
Onarogapst MpUMEHEHHIO BBICOK03(()EeKTUBHON KUAKOCTHOW Xpomarorpaduu 1 Macc-ClIeKTPOMETPUH BBICOKOTO
paspemeHus. JTo MO3BOIMIO ONPENEIUTh, YTO B JAMYaTKaX COAEPKUTCS AyOMIbHBIE BEIIECTBA PA3HOOOPA3HOTO
CTPOEHHMSI, INPEACTABICHHBIC NPOAHTOIMAHUIMHAMHU. B KOpHSAX samuaTku Oeloil OOHapy)KEHBI TETpaMepsl
MPOAHTONMAaHUAWHOB TuMa «b», a Takke OGonmplIoe 4MCIO AW-, TPHU-, T€Tpa-, IEHTa- U TEKCAMEPOB THMA «A».
Hapsimy ¢ onmromepammu, B SKCTPAakT€ JAaMUaTKH HPUCYTCTBYET 3HAYMTEIHHOE KOJIMYECTBO ITOJMMEPHBIX

TMIPOAHTOMUAHUANHOB HEU3BECTHOTO CTPOCHUS.

Keywords: Lapchatka direct, Lapchatka white, Lapchatka goose, ultra-efficient liquid chromatography, mass

spectrometry, phenolic compounds

Kniouegvie cnosa: nanuamxa npamas, aanyamxa 0Oendas, J1an4amka 2ycumas, Yibmpa-d@gexmusnas
AHCUOKOCMHASL XPOMATNOSPAGDUS, MACC-CNEKMPOMEMPUsl, PeHOIbHbIEe COCOUHEHUSL.

Pon Potentilla L. (mamuatka) OpUHAIIEKHT K
MHOTOYHCICHHOMY CeMEHCTBY PO30IIBETHBIX
(Rosaceae) m BiriIowaer B cebs okoio 500 BHIOB
pacTeHui, ABJISAACH KPYITHEHIINM 10 YHCITy BHIOB U3
cemeiictpa [1].

OKCTpPaKkThl HAA3EMHBIX W MOJ3EMHBIX YacTeH
pacrenuit poma Potentilla L. obmamator BbICOKOUN
O6uosorndyeckoil  akTMBHOCTBIO.  [Ipemapater U3
Jam4yaTKH HCHOJB3YIOTCS NPH JICUCHUH Pa3IMYHbIX
HapylleHud  (QYyHKUIMM  DIMTOBUIHOM  IKeJe3bl
(runepTupeo3, THUNOTHPEO3), a  TaKke Ipu
3a00JIeBaHUAX NICYEHH, CEepPJICUYHO-COCYTUCTON
CHUCTEMBl U JKEIyJOYHO-KHUIIEYHOro TpakTa [2].
[IpencraBurenu poxa jamgaTka BXOAAT B COCTaB
paznuunbix mpenapatoB U BbAJloB. Ha VYkpaune
pacmipocTpaHeH (¢uTonpenapatr «Aib0a» (IKCTpakKT
KOpHsI JIamyaTku Oesiol) AJst JIe4eHHs NaToJOThi
IIATOBUIHOM JKeJe3bl NpH €€ HOPMAIBHOM |
NOBBILIEHHOH (yHKIMH [3].

Ha ocHoBe njamgatkm  Genoif  co3maHbI
KOMIUIEKCHBIE TIpenaparsl, BKIIOYAIOMINE M ApYyTHE
JIEKapCTBEHHBIE PACTEHHS - DHIAOKPUHOJ, DHIOHOD,
TupeonopmM, Tupeoton.

DapMaKkoIoruuecKue CBONCTBa pacTeHuit
OTIPEIEIISIFOTCS coJiepykaHuEM OGuonoruyeckn
aktuBHBIX coenuHeHnd (BAC). OcHOBHOW rpynmoit
BAC B ceipee mnpencraButened poaa Jlamuartka
SBIISTIOTCS TyOMITBHBIE BemecTsa [4,5].

ITo pesynpTaraM HayqHOTO HMCCIIEIOBAaHHS cTala
M3BECTHA CIOCOOHOCTH pa3MYHBIX BUAOB JlamyaTku
aJanTHPOBAaThCS K HEOIArONPHUATHBIM  BHEIIHUM
YCIIOBHSAM, BECTH OOpBOY C JIpyrMMH pacTEeHHSIMH 3a
OTpaHUYEHHBIE PECYPCHI, OBICTPO PACHPOCTPAHATHCS,
HECMOTpsT Ha aJIBEHTH3amWi0 (JIOpPEI — BCE JTO
BO3MOXHO Oyarofapst pasaoodpasznomy coctaBy BAC,
B TOM YHCJI€ HAJIWYHIO TYOWJIBHBIX BEIIECTB y ITHX
pacrenuii [6,7]. OCHOBHBIM CIOCOOOM OIpeEIeICHUs
JTyOWJIBHBIX BEIIECTB B PACTEHUSIX SBIISIETCS METO[

cnekTpodoTOMEeTpUU [8-11]. U3BecTHO, YTO
HEJAOCTaTKOM 3TOTO0  METOJa  SBJISETCS  HHU3Kas
cnenu(UIHOCTE K  ONpeAeisieMbIM  (DEHOJIBHBIM

coenuHeHusM [12]. Takol HEJOCTATOK OTpakaeTcsl Ha
TOYHOCTHU KOJIMYCCTBCHHOT'O ONIPCIACIICHUA q)eHOJ'[BHBIX

coequHCHUI B pacteHusix poxa Potentilla. Tak, B
nmamgatke Oenoif, 3aroroBisiemMoir B Camapckoi
obiacth,  colepKaHHE  JyOWJIBHBIX  BEIIECTB
BapbupyeTcs ot 1,36 1o 13,32 %. B 10ii sxe MecTHOCTH,
B JIamyaTKe NpsIMOH cofep)kaHue AyOMIBHBIX BELIECTB
mensercs ot 0,48 mo 13,39 %, B mamgaTke
npsmocrosiuen — 3,21 go 27,32 % [13]. Ha
CETOHAIIHUHN eHb HanboJjiee COBPEMEHHBIM METOI0M
OIpezieIeHus AyOUIIbHBIX BEIIECTB B PACTHTEIHLHOM
CBIpbE  ABISIETCA ~ aHAJIU3  METOAOM  Macc-
CIIEKTPOMETpUH, a HUMEHHO MOHUTOPHUHT
MHOXXECTBeHHBIX peakiuid (MMP), kotopsiii ObLn
pazpabotan B nabopaTopuu XUMHHM PHUPOIHBIX
coenuHeHuil, YauBepcurera Typky [14]. Meron MMP
XapaKTepU3yeTcsl BBICOKOH UYyBCTBHTEIBHOCTBIO U
CENIEKTUBHOCTHhIO aHanu3a. B pexume MMP wnon-
TIPEALIECTBEHHNK [IEJIEBOT0 COSAMHEHUSI, BBIICIICHHBIN
mepBeIM kBanpynoneM (Q1), pacmamaercs B siaeiike
CTONKHOBUTENbHON aucconmarmu (CID) Bo BTOpOM
kBazpymose (Q2), a 01MH WIN HECKOJIBKO MOITY4EeHHBIX
HMOHOB-TIPOAYKTOB  OT(PUIBTPOBHIBAIOTCA  TPETHHM
kBagpynoieM (Q3) u momamalT B JIETEKTOP.
Coneprxanue (PeHOJIBHBIX COEIMHEHUH PaCCUNTHIBAIOT,
UCTIONB3YSl KAIMOPOBOYHBIE TpaduKH CTaHAAPTOB
Pa3NYHBIX (EHOJIBHBIX COCAMHEHNUH.

[lpumeHeHne COBPEMEHHBIX METOJOB aHAJIN3a,
TaKMX KaK >KHUAKOCTHas XpomaTtorpadust W Macc-
CIIEKTPOMETPHSI BEICOKOTO pa3pelleHHs], 3HAUNTEIBHO
pacmMpwio  BO3MOXXHOCTH ~ M3YYeHHMsA  Kiacca
IyOMIBHBIX BEIIECTB, OCOOCHHO KOHJEHCHPOBAHHBIX
COCMHCHUI MK TpoanTonnanuanaoB [15-20].

JyOunpHBle BemecTBa, OOHApy)XHBacMble B
pacTeHmsX poja JamdaTKu HOJpPAa3[eNsioTCs Ha 1Ba
KJlacca  COEIMHEHUHM  —  THAPOJIU3YEMBIE U
KOH/ICHCHPOBAHHBIE TaHWHBI. I'mapommzyemeie
TaHWHBI, B CBOIO OY€pe/lb, BKIIOYAIOT TAJUIOTAHUHBI U
JJIAaruTaHuHbl.  [aqyloTaHUHBI TOpU  KHUCIOTHOM
ruapoiause o0pa3yloT D-Tiooko3y W rajuioByro
KHCIOTY, TOrJa  KaK  JJJIATUTaHUHBl  JAIOT
HEPaCTBOPHUMBIA B BOJIE OCaJ0K 3JJIArOBON KHCIIOTHI.
OnHUM U3 3JarUTaHUHOB, KOTOPBIH ObUT OOHAPY)KEH B
JlamyaTke NpsIMOM M JIAMYATKUM TyCHHOM SIBIISIETCA
rpanaranuH (puc. 1) [21, 22].
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Puc.1 Cmpykmypa epanamanuna (3n1a2umanut)

KonnencupoBaHHbBIe TyOWIBHBIC BEIIESCTBA WIIH
NPOAHTOLIMAHUIMHBl OOHApPYKEHHbIE B PACTEHHAX
JIarm4yaTKy MPeICTaBIeHb!l, KaK IPOIMaHUINHAMH, TaK U
npoaeiadunuauaamu (puc. 2 A u B) [5, 19, 21, 22].

[porianuanHbl ¥ NPOACIGUHUIUHBI SBIISIFOTCS
OJIHUIMU U3 CaMbIX HHTEPECHBIX M BaXKHBIX IS
qeJioBeKa IpeacTaBUTeNeH PaCTUTENBHBIX
MONMH(EHONBHBIX COCOMHEHUH, M KaK IOKa3hIBAIOT
MOCTCTHUE  WCCICJOBAaHWSA: B  JIAIMYaTKaX  HX
CONEpXUTCSA OOoNbpIIe, dYeM JpYyruxX (PEHONbHBIX
coeauHenui [5, 19, 21, 22].

[IpoaHTOnMaHUAWHEL  TPEACTABIAIOT  COOOM
OMUroMepsl ©  moauMmepsl  (raBan-3-oma.  DTOT
MOHOMEp HMMEET TUIHYHBIH ()IIaBAaHOMIHBIA CKEJIeT,
KOTOPBI  COAEpKUT  JBa  OCH30IBHBIX  A7pa,
COEMHEHHBIX JAPYr C JIPYroM TPexyriepoIHbIM
¢parmentom (puc.2). B 3aBucumMocTH OT uuCia U
MOJIOKEHUSI THUAPOKCUIIBHBIX TPYII B CTPYKTYPHBIX

eIMHALIAX ¢aBan-3-oma, TIPOAHTOLMAHIUHEI
pa3zeNnsioT Ha IIECTh MOJKJIACCOB: MPOIMAHHUIMHBI,
npoJenb(GpUHUIUHBI, npoduzeTHaUHBI,
HpoTIeNIaprOHUANHBI, POPOOHHETH/IHBI u
nporyubopTuHuTHINHbL [23]. TIpoaHTOIMaHUTUHBI
COCTABJIAIOT ~ OCHOBHYIO  4acTh  MOTPEOJISEMBIX
4yeJoBeKoM OnodiaBaHonnoB. MiMu GoraTel pacteHus,
($pyKTHI, Kakao, kode, gait Bcex BUIOB [24].

Cpenu NpOaHTOLMAHWAWHOB HanOoJee IIMPOKO
pacIpOCTPaHEHHBIMH  SIBIISIOTCS TPOLUAHUANHBL U
MpoAeNb(UHUANHBI,  KOTOpble  00OpasyloTcs B
pe3ynbTaTe peakuM KOHJICHCAIlUd MOHOMEPOB,
COOTBETCTBCHHO, KaTeXMHA W/WIM OJIHKATEXHHA, U
rajylokaTeXMHa W/WIK SIUrajuiokatexuna (puc.2) [5,
19, 21, 22]. Otu Knacchl (EHOJIBHBIX COETUHEHHIA
pa3IMyaroTCs YMCIIOM THAPOKCHIIOB B Kouible «by»:
NPOLMAHUANHBI — 2 THAPOKCHIIA, a IPOJeI(PUHUINHEI
— 3 rUApOKCHIIA.

A

oH

ZH

ZH

oH

b OH

oH

oH

oH

Puc. 2. Ocnosnoe paznuuue 6 cmpykmype npoyuanuouna (A) u npoodengpunuouna (b)

CTpyKTypHBIE €IUHUIIBI, CBSI3aHHBIE MEXIY
c000i1 0JIHOM MEKMOJIEKYIISIPHOH CBSA3BIO YepE3 aTOMbI
yraepona, GopMupyroT B-THI TpoaHTONMAHUIUHOB.
M3Becten Takke A-THII TPOAHTOIMAHWIWHOB, Y
KOTOPBIX MOHOMEPHBIE €IUHUIIBI CBSI3aHbl JBYMS
cemamu  (omHor C-C  wm  ommonr C-O) [5].
IIpoanTonmanuasl THMa «A» B MEHBIIEH CTENEeHH
PacpoCTpaHEHbl B PACTEHUAX 10 CPABHEHUIO C TUIIOM

«b», HO mpHBIEKAIOT BHUMAaHHE HCCIIeAOBaTENeH
Onmaromaps TOMy, 4TO o0OnamatoT Oojee BBICOKOM
OuoNornYecKoii akTHBHOCTHIO [16, 25].

Pe3ynbraThl HCCIIEIOBaHUI CBUIETEIBCTBYIOT,
4TO B Jarm4aTkax MPOAHTOLMAHHUTUHBI
naeHTuHIUpyoTcs aByx TamoB: Au b [5, 19, 21, 22].
B mpupose OHM MOTYT COCTOSITH M3 COCIMHEHHBIX



EEST_ Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12 (52), 2019 7
MeXay co00i MOHOMEPOB B KOJIMYECTBE OT 2 10 7 | 7. Mclver J. Pollination Biology of Potentilla recta
BbIlIe [26]. (Sulfur Cinquefoil) and Its Cooccurring Native

Uzyyenuto Ouonornieckon aktuBHocti  Congener Potentilla gracilis in Northeastern Oregon/ J.

MPOAHTOLIMAHUIMHOB YJAEJSUIach TOpa3lo MEHbIIe
BHUMAaHUs, YeM JAPYrHMM ()CHOJBHBIM COCTUHCHUEM.
Nmerormmecs HEMHOT'OYHCIICHHBIC JTAaHHBIC
AHTHPAIUKANBHBIX ~ CBOHCTB  NPOAHTOIMAHWUIWHOB
MOKa3aJli, YTO OHM B HECKOJBKO pa3 MpPEBOCXOIAT
W3BECTHHIC aHTHOKCHUIAHTHI, TaKue Kak BUTaMuHBI C U
E [27].

OKCIIEpUMEHTBl  C  IPOAHTOLNAHHIMHAMHA
MOKa3aJli UX CIIOCOOHOCTH BIHATH Ha HKCIPECCHIO
TCHOB B KYJBTypE KICTOK, MOAYJIUPOBATh UMMYHHBIN
OTBET B Makpodarax, CTUMYJIUPYs BBIICICHUC anbda-
(hakTopa Hekpo3a omyxoeit [28].

Tak Kkak TNPOAHTONMAHUIUHEI TPEACTABISIFOT
co0O¥ OJIUTOMEpBI U TMOJUMEPBI, TO CTOUT OXKHUAATh
BIHMSHUS OOJBIIOTO KOJMYeCTBa (PaKTOPOB HA WX
OHMOJIOTHYECKYI0 AaKTHBHOCTh, TAaKHX KaK CTEICHb
MOJIMMEPH3aIINH, TaJUION3aHs, IPUPOJa MOHOMEPHBIX
3BCHBEB U IOJIOKEHIE MEKMOIICKYIISPHBIX CBSI3CH.

Takum o0pa3oM, Ha OCHOBAaHWU aHAaJIH3a
JUTEPATypHBIX MaHHBIX CJIEeAyeT 3aKIIOYdTh, YTO
MPOAHTOIMAHUTUHBI oOnanator BBICOKOI
OGuonoruveckon AKTHUBHOCTBIO. Bo3MoxHocTH
UCCIeIOBaHUs TyOUIbHBIX BEIIECTB B PACTEHUSX poJia
Potentilla  3mauurensHO  pacHMPHINCH — TOCIHE
MOSIBJICHUST HOBBIX METOJIOB aHalM3a, TaKUX Kak
BbICOKOO((heKTHBHAS KHUIKOCTHAST XpoMaTorpadust u
MacC-CIIEKTPOMETPHS BBICOKOTO pa3pelIeHus. ITo
TIO3BOJIMIIO OTIPENIEIINTH, YTO B JIAIMIATKAaX COAEPIKATCS
IyOMIBHBIE BeEHIeCTBa PA3HOOOPA3HOW CTPYKTYPHI,
KOTOpEIE B OCHOBHOM TIPEICTABICHBI
MPOAHTONMAHUTTHAMHU.
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AHHOTalIl/ISI. B Tecte JOMUHAHTHBIX JICTAJIbHBIX MyTaIII/Iﬁ 3apOAbIIICBbIX KJIIECTOK CaMIIOB KPbIC M3YYCHBI
reHorokcnueckue 3ddextsr GeHodbapOurana u Gropypanuna. BriepBrle ycraHOBIICHAa BBICOKAs MyTareHHOCTh
dbropypanmna; heHOOapOUTAI HE MPOSBUI TCHOTOKCUYHOCTH.

Abstract. In the test of dominant lethal mutations of germ cells of male rats, the genotoxic effects of
phenobarbital and fluorouracil were studied. The high mutagenicity of fluorouracil was first established;

phenobarbital did not show genotoxicity.

Kutouesvie cnosa: mymacennocmv, @mopypayun, enobapouman, SMOPUOHBL,  UHOYYUPOBAHHASA
JIeMAanIbHOCMb.

Key words: mutagenicity, fluorouracil, phenobarbital, embryos, induced mortality.

IHocranoBka npodaemMsbl MytareHe3  HCCIAEAYIOT  YYMUTHIBAsS  YHUCIO

C nesnbio n3ydeHNs BO3MOXKHON PONM HAPYIIEHNH  JOMUHAHTHBIX JIETalbHBIX MyTalMii B  IOJOBBIX
¢yHKIMI TeHoMa KJIETOK IMapoJOHTa TP €ro  KJIeTKaxX KpbhICc-CaMIlOB, NPUBOAALIIMX K THOenH
MaTOJIOTMU OBUIM M3YYeHBl TEHOTOKCUKAHTHI IPSIMOTO  HOTOMKOB ~ II€PBOTO  TIOKOJEHHS B IEPUOA
W HENpsIMOTro JieiicTByA. B kadecTBe mepBoro m30paH  HpeHaTalbHOTO pa3BUTHSA [S].
TEeHOMOTPOIIHBI KCEHOOMOTHK, (hTOpypaumi, JUraHj Hamu Obuta  mocTaBieHa 3ajaya  OIGHKH
Ah-peuentopos (sLmepHBIX pEeleNTOpOB  MYTareHHbIX CBOWCTB  (Topypamuia B  TecTe

apOMaTHYECKUX YTJIEBOJOPOAOB) NPH XMMHUOTEPAINU
37I0Ka4E€CTBEHHBIX HOBOOOpa30BaHMH OpTaHoOB
POTOBOH TOJIOCTH.

S-pTopypanui — MPOTHBOOIYXOJIEBBIH Mpemnapar
W3  TPYNIbl  AHTUMETa0OJIHWTOB,  AHTAarOHHCTOB
MUPUMUANHOB. IHTHOMpyeT nporece AeneHus KIETOK
nyteM OnokupoBanusi cunreda JIHK (Bcinencreue

YTHETECHUS AKTUBHOCTH (bepmenTa
TUMUJWICUHTETa3bl) W 00pa3oBaHUS CTPYKTYpPHO
HecoBepuieHHot PHK  (BcimenctBue — BHeapeHus

¢dbropypanmna B e€ cTpykTypy). Beibop ¢ropyparimia
OCHOBBIBACTCA TaK)Ke Ha €ro CIIOCOOHOCTH BBI3BIBAaTh
SA3BEHHBIH CTOMAaTHT, Kak CJICICTBHE MaJCHUS
nposmpepaTUBHOTO MOTCHIIHANA ST [ 1].

Henpsimbim T€HOTOKCHKaHTOM NpU3HaH
(heHOOApPOHUTAT — IPOTUBOCYAOPOKHOE U CHOTBOPHOE
cpeactBo. Henpsimoe reHOTOKCHYeckoe IelcTBHE
(dbenobapbuTama  TPOSBISETCS  KaK  CJEJCTBUE
aKTHBallMM KCEHOOMOTHUKOB B MHKPOCOMAax IEYECHU U
JPYTUX TKAHSX, B aKTUBHBIE TOKCUKAHTHI [2].

®eHobapOuTasr —  IPOTHUBOIMMICHTHYECKOE
JIEKapCTBEHHOE CPEACTBO M3 TPYMIbI 0apOUTYpaTOB.
SBnseTcss TPOU3BOAHBIM OapOUTYPOBOHM KHCIIOTHI,
OKa3bIBaeT HEM30MpaTelIbHOEe YrHETalomiee AeHCTBUS
Ha HHC nyrem nOBbIIEHUS YYBCTBUTEIbHOCTH
T'AMK-peuentopoB K raMmma-aMHMHOMACIISTHON
KUCJIOTE U yBeJnYeHUs Toka HoHoB Cl™ uepes xaHaIbl
peuentopoB. OKa3plBaeT BBIPRKEHHOE CHOTBOPHOE
JeWCTBHE ¥ HAXOJUT NIPUMEHEHHUE TIPU PAaCCTPONCTBAX
cHa. B wmambix Jo03ax (eHobapOuTam OKazbIBaeT
ycIoKauBarolee JeicTBUe.

AHaMU3  MOCHeIHMX  HCCIeJOBaHUH M
nyoanKami
Panee  yTraHOBNIEHO, YTO  apOMaTHYECKHUE

YTII€BOAOPOAbI HUMCHOT TPOITHOCTH K TKaHsIM
napojnoHra. HakamnuBasce B JecHE U CIU3UCTON
000JI0YKE TIOJIOCTH pPTa, HEKOTOphle (DEeHOJIbHBIE
COCUHEHUS M UX TIeTEePOLUKINYECKUE aHAJIOTU
BBI3BIBAIOT Pa3IMYHbIE U3MEHEHUS B THX TKaHAX. B
YaCTHOCTH, XJIOPDOM(EHUIIBI BBI3BIBAIOT B KIJIETKAX
HakomjeHne wMemaHocoM [3] , wmedenuTomH U
HU(EINIHH BBI3BIBAIOT THNEPTPOPUIESCKUN THHTUBUT
[4].

Bbiesienne HepellleHHBIX paHee YyacTeii 00Lei
npoodJIeMbl

JOMHMHAHTHBIX JICTAJbHBIX MYTalWil 3apObIIIEBBIX
KJIETOK. JIOMHHAHTHBIC JETaJbHBIE MYTAIMd — 3TO
TCHETHYECKHE W3MEHEHHS B IMOJOBBIX KIJIETKAX
poauTenei, KOTOpble NMPHUBOIAAT K THOETH ITOTOMKOB
NIEPBOTO  TOKOJEHHS B TEPHOJ TPEHATAIFHOTO
pa3BUTHSL.

@opMy.THpOBaAHMeE LeJIeH CTaThbU

Llenb paboOThI — M3ydeHHE MyTareHHbIX (P PEKTOB
¢ropypaumna u  ¢QeHobapOurana B Tecre
JOMHHAHTHBIX JICTaJbHBIX MYTalUil 3apOJbIIIEBBIX
KJIETOK CaMI[OB KPBIC.

N3n0:xeHNe 0CHOBHOIO MaTepuaJa

Marepuainsl 1 METObI HCCIICIOBAHMS

OnbIThI IpOBEJIEHBI Ha 15 KkpbIcax-camuax v Ha 29
caMKax, COAEp’KallMXcs Ha CTAaHIapTHOM palroHe
BuBapusi ['Y «1C YUJIIX HAMH Vkpauns». Tpem
rpymmam caMioB (mo 5 ocobeit) maccoit 178+8 r Ha
npoTsbkeHud 11 Helens, MepHona, OXBaTBHIBAOIIETO
BCE CTaJWU CIEepMaTOreHe3a, C IOMOIIBI0 30HJA
BBOJIMJIA PEr 0S cleayrolue BemecTBa: 1) nHTakTHas
rpyImmna mnojiy4ana JUCTHILITUPOBAHHYIO Boay B no3e 0,1
Mi/100 T Maccel Tena KphIC; 2-0if TpyIe >KUBOTHBIX
BBOJIMJIM BOJIHYIO CyCIeH3UI0 (eHoOapOuTana B j103e
0,005 T/KkT Macchl Tena B CYTKH; 3-5 TpyIIa moiyJaa
BOJHBIA pacTBOp ¢ropypammia B mo3e 0,025 r/kr
Macchl Tena Kpwic. Bee mpenapaTsl BBoanim Per 0S B
ooreme 0,1 M : Qropypammn BBOAWIM 3 pa3a B
HENeJII0,  BCIEJICTBHE  €r0  IIMTOTOKCHYHOCTH;
(enobapburan — 5 pa3 B Hengemo. [lo ucreuennn 11
Helenb KaXIOMY CaMIly IOACAXHBAaIH 1O 2
BHPTHUHHBIE caMKu Maccoil 242+15 r cpokom Ha |1
HEJeTIo Ul CriapuBaHusA. Bce OMBITHI Ha >KHBOTHBIX
npoBoawin coryiacHo EBpomneiickoit KonBennuu o
3alIUTe O3BOHOYHBIX )KUBOTHBIX.

Ha 19-20 nenp OGepeMEeHHOCTH yMEpIIBICHHBIX
JeKaliTaneil CaMOK HEMEJUIEHHO BCKpPBIBAIM U
MOJICYMTHIBAIN  KOJIMYECTBO JKMBBIX M MEPTBBIX
sMOpuonoB  (KD).  AHanm3  pe3yiapTaToB U
CTaTHCTHYEeCKass  00paboTKa  IPOM3BOJWINCH B
COOTBETCTBMM C METOJMYECKHMH YKa3aHUSIMU II0
OIIEHKE MYTareHHOH akTHBHOCTH [5,6]. Jma kaxmoit
HCCIIEAyeMOH TPYNIBl  yYUTHIBAIM  CIEAYIOIINE
mokaszatenu: % OepeMeHHBIX caMOK ((epTHIBLHOCTB),
komngectBo KO m MD Ha 1 GepeMeHHYIO CaMKy,
MTOKa3aTesb MOCTUMIUIAHTAIMOHHBIX TTOTEPH:
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PPN
M3+ 2K3
)

rae MO u XKD — KoIMuecTBO JKUBBIX U MEPTBBIX
9MOPHOHOB B HCCIIElyeMOH IpyIIIIe.

JUis aHanmu3a pa3nu4yui B CpPEeJHUX TEHICHLUSIX
MEXJY OIBITHBIMH M KOHTPOJBHBIMU TpyHIaMu
UCIIONIB30BaNCA I10Ka3aTelb IMOCTUMIUIAHTALIMOHHBIX
notepb Aj, BBIUHCISIEMBIA JUIi KaXIOro camia, I10
thopmyie:

x 100%

> 4,
. T .

J
n;

rae Aji— J0Js MepPTBBIX UMIUIAHTAHTOB Y 1 CAMKH
J camma; nj— gucno OepeMEHHBIX CaMOK Y j caMIia.

Jli4 ananu3a UCIONB30BAJICS PAHTOBBI KpUTEpUi
Bunkokcona [7]. [IpoBepsuiuch clieyonne runoTe3bl:
1) B wuccienyemoii rpynme (Qropypanui) AaHHBIH
napameTp B cpeiHeM OOJIbIIe, YeM B HHTAKTHOM.

Jng Kaxaoi rpynnsl pacCUMTHIBAIOCH CPEIHEE
3HAUYCHHUC MOKA3aTeCIA NOCTUMITIAHTAIITMOHHBIX IMMOTEPh
y BCEX CaMIIOB 110 (hopMyIie:

2.4

A= b s
N , e N — gymcito caMIioB B TaHHOH
rpynmre.

B ciydae modydeHHs ITOCTOBEPHBIX pa3IAYIHid
MEKAYy ONBITHOM H  KOHTPOJBHOW  TpyIIaMu
orpeessICs [TOKa3aTeib MH/Y[UPOBAHHOM
JeTAIBHOCTH 110 (hopmyIie:

- A’ " Asf_
uHo vl
T
rae WHAeKcamMu t M C TIOMEUYEeHBI CpeJHHUE

3HA4YCHUS IMOKaA3aTCJIsl MOCTUMIIVIAHTAIIMOHHBIX I[MOTCPh

IS OIBITHOM u
COOTBETCTBEHHO.

BbruncienHass MHIYIMPOBAaHHAS  JICTaJIbHOCTD
ompezeisia  CTENeHb MYTareHHOW  aKTUBHOCTH
npenapara. [penapar c WHIYUPOBAaHHOW
aeranbHOCTBIO OT 0 10 10 % kBanuduuupoBacs Kak
cinaberit mytares (1 6amn), ot 10 go 25% - cpennnit
MyTareH (2 6amia), cBbie 25% - CIIIBHBIN MyTareH (3
Ganna).

Pe3yabraTsl Hcciieq0BaHUH

B Tabn. 1 mpencraBieHB! pe3yiabTaThl U3yUCHHS
TCUCHHS 6epeMeHHOCTH y  caMoOK KpBIC,
CIapHUBAIOIIUXCSl C caMUAMH MW [OJy4aBIIMX
(enobapOutan u gropyparmi.

B wuHTaKTHOI Tpymie caMoK, caMIbl KOTOPBIX
MOJTy4YaJIi JIMIIb PacTBOPUTENH (IUCTHIUIMPOBAHHYIO
BOny), Habmoaanocek 100% GepeMeHHOCTEH.

Kak BumgHO u3 Tabn.1, BBenenue denodapOuTana
caMIlaM BBI3BJIO CHIDKCHHE 4YHCIIa OepeMEHHOCTEH
caMOK o 60%. OtpuuarensHoOe BJIUSIHUC
(¢eHobapbuTana, MO-BHIUMOMY, COIPSDKEHO C €ro
3¢ dexTOM HHAYKINU TUTOXpOoMOB P450, B pesynprate
KOTOPOTO CYIIECTBEHHO BO3PACTACT OKCUTEHUPOBaHNE

KOHTPOJIbHOMN IpyIIIb,

YIJIEBOJOPOJIOB, B  YAacTHOCTH, XJIOpOH(EHHIIOB.
[IposiBuBIIMiiCS Yy caMLOB cenaTuBHBIA 3ddexT
(dheHobapOuTana Mor CIOCOOCTBOBATH

HaOJII0AaBIIEMYCS CHIDKCHUIO (hepTHIbHOCTH. B TO e
BpeMsi IpuMeHeHue (GeHoOapOuTana NpakTHYECKH He
BBI3BIBAJIO rudenu 9MOPHOHOB. JanHble,
NpeAcTaBICHHBIE B Tabn. 1, CBHAETENBCTBYIOT O
CHI)KEHHH YPOBHA (EPTHIBHOCTH CAMOK, KOTOpBIC
CIapHUBAJIUChH C CaMIIaMH, TIOJTyJaBIINMHU (TOpYpari,
noutu BIBO€ — A0 58%, MO CpPaBHEHHIO C CaMKaMH
nHTaKTHOH Tpynmsl (100%).

MakcumasabHOE KOJIMUECTBO MEPTBBIX SMOPHOHOB
(MD) Ha 1 6epemennyo camky — 3,29, 1 MUHUMaJIbHOE
KOJIMYECTBO XHUBbIX IMOpHOHOB (JKD) — 5,29 oTMeuanu
B rpynmne ¢ropypariia. J{ons MepTBBIX 3MOPHOHOB B
rpymne ¢propypanmia cocraBuia — 38,3%.

CTaTUCTUYECKUI aHaJIM3 BBISBWI, YTO B IPYIIINE
¢dTopypanmna J0JIs1 MEpTBBIX SMOpPHOHOB,
BBIYHMCIIEHHAass Ha OJHOTO caMIla, 3HAaYMMO BBIIIE
(p<0,05), yem B UHTAKTHOH (TabM. 1).

Tabmuma 1
Bausinue ¢penodapoutana u ¢propypanunia Ha nokasareau GpepTUaIbHOCTH,
KOJINYeCTBA JKUBBIX H MEPTBBIX IMOPHOHOB
Konnue | Konuue Komuae
Kommue CTBO X2 M3 e
CTBO CTBO S m
I'pynna Komnue CTBO IIpouenT MEPTBBI Ha | Ha 1 S =
HeOepe | JKMBBIX S
KUBOTHBI CTBO OepeMeH | GepTUiIbH MeH SMBpHO X OepemeHn | OepemeH | 5
: Q)
CaMOK (KD3) (MD)
HHTi“THa 7 7 100 0 52 0 7,43 0 0
Penobap 10 6 60 4 51 0 8,50 0 0
ouran
@ropypau | 5 7 58 5 37 23 5,29 320 | 3%
W1 3
CpeaHue 3HaYeHUsT OTOTO  TOKasarens W MHAYLHUPOBAHHOM JICTAILHOCTH MPEICTABICHBI B TA0JI.

BBIYMCIICHHBIN JUIS TPYIITBI «TOPYpaLMID) TOKa3aTenb 2.
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Tabiuma 2
MocTHMIJIAHTAIIHOHHBIE TIOTEPH, HHAYIIMPOBAHHAS JIETATHHOCTD H
CTeNneHb MyTareHHOCTH GTopypanuia
Cpennee 3HaYCHHE
per CreneHb
ImoKa3aTes WNunynupoBanHas
I'pymniisl KUBOTHBIX 0 MYTareHHOCTH,
MMOCTUMILIAHTALIMOHHEIX JIETAIBHOCTD |y, %0 Sabl
noTepb Ha 1 camia, A
MuraxtHas 0 0 0
dropyparn 0,541 54,1 3
WnpynmpoBaHHas JIETATEHOCTE IS (hTOpypanmia CnHcoK JUTepaTyphl
coctaBuna 54,1%, 4YTO COOTBETCTBYET COIJIACHO 1. ITpeobpaskeHCKast M.H. IMownck

rpagandu  [6] CTENeHW MYTareHHOW aKTHBHOCTH
npenapara, paBHo# 3 Oautam.

BuiBoasl 1 npemioxkeHusi.  beuio U3y4YEHO
BIMSHUE TE€HOTOKCHYECKHMX JIMIaHJOB saepHBIX Ah-
penenTopos, (¢GeHobapOuTana W aHTUMETa0OJHTa
(dTopypaumnna Ha 3apoJbIlIeBbIe KIETKH CaMIIOB KPBIC.
Brepeie Ha  3TOM ~ 00BEKTE  HCCIICAOBAHUS
YCTaHOBJICHa BBICOKas MyTareHHOCTH (3 Oara)
(hropypaumna.

[peacTaBneHHbIE JaHHBIE CBHICTENLCTBYIOT O
TOM, YTO B TECTE IOMHHAHTHBIX JICTAJIBHBIX MYyTaIlUi
(henobapbuTan He MPOSBUI FeHOTOKCHUHOCTH. Hapsity
C 9THM CIIeJlyeT yKa3aTh, YTO CEJaTHBHBIC CBOMCTBa
npernapara MOIJIM CIIOCOOCTBOBAaTh HAOJIIOAABIIEMYCS
Y CaMIIOB CHHXKEHUIO (DePTHIHHOCTH.

JanpHeliee MCTIONb30BaHUE T€HOTOKCHUYECKUX
3¢ dexToB (hTopypanmia, Kak Kiva K pacurndpoBke
pOJK HapyIIeHUH reHOMa KJIETOK MapoJIOHTa B TeHEe3e
€ro MaToJIOTHH, IUIAHUPYETCS Ha CIACAYIOIIEM JTaIle.

MPOTUBOOIIYXOJIEBBIX IIPENapaToB CpPEeId aHAJIOrOB
KOMIIOHEHTOB HYKJIEHHOBBIX KucnoT — JKBXO wum.
Menneneesa. — 1973. - Ne6. — C. 643-656.

2. Voskresensky O.N., Voskresenkaya E.B.
Problem of pharmacovigilance: the significace of
xenobiotics structure — activity relationships // ®apmak.
BicHHK. — 1997. - Ne5.

3. Isamu H., Akifumi A., Sashiko M. Histological
study on the gingiva in the patient with Jusho and the
PCB poisoned monkeys // Fukuoka acta med. — 1987.
— V. 78. - Ne5.- P: 259-265.

4. Sauget P., Monteil R.A. Les hyperplasies
gingivales secondaires a la prise d’antagonistes
calciques: mise an point // J. Biol. buccale. — 1992. —
V.20. - Nel. — P.25-32.

5. MeroauuHi  pekOMEHmamii 3  OMLIHKH
MYTareHHHUX BJIACTUBOCTEW HOBHX JIIKAPCHKUX 3aC00IB
/ K.: MO3 VYxkpainu. — 1996. — 32 c.

6. PykoBoasmme MeTon. MaTepuaibl IO
OKCIICPUMECHTAJIbBHOMY HW KIMHUYCCKOMY MH3YyHUCHHIO
HOBBIX JIEKAPCTBEHHBIX cpeacTB / M.- 1982. — c. 42-46.

7. Xomneraep M., Bynd /. Hemapamerpuaeckue
MeTOBI cTaTUCTUKHA. — M. — 1983. — 517 c.
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CONVERSION CHEMOTHERAPY WITH A MODIFIED FLOX REGIMEN FOR BORDERLINE OR
UNRESECTABLE LIVER METASTASES FROM COLORECTAL CANCER

Abstract. Purpose Conversion chemotherapy is often used for borderline or unresectable (B/U) liver
metastases from colorectal cancer (CRC) with the aim of achieving resectability. Although intensive and costly
regimens are often used, the best regimen in this scenario remains unclear. We aimed to evaluate the outcomes of
patients with B/U liver metastases from CRC treated with conversion chemotherapy with the modified
fluorouracil, leucovorin, and oxaliplatin (mFLOX) regimen followed by metastasectomy.

Methods We performed a single-center retrospective analysis of patients with B/U liver metastases from
CRC treated with chemotherapy with the mFLOX regimen followed by surgery. B/U disease was defined as at
least one of the following: more than four lesions, involvement of hepatic artery or portal vein, or involvement of
biliary structure.

Results Fifty-four consecutive patients who met our criteria for B/U liver metastases were evaluated. Thirty-
five patients (64%) had more than four liver lesions, 16 (29%) had key vascular structure involvement, and 16
(29%) had biliary involvement. After chemotherapy, all patients had surgery and 42 (77%) had RO resection. After
a median follow-up of 37.2 months, median progression-free survival (PFS) was 16.9 months and median overall
survival (OS) was 68.3 months. R1-R2 resections were associated with worse PFS and OS compared with RO
resection (PFS: hazard ratio, 2.65; P = .007; OS: hazard ratio, 2.90; P = .014).

Conclusion Treatment of B/U liver metastases from CRC with conversion chemotherapy using mFLOX
regimen followed by surgical resection was associated with a high RO resection rate and favorable survival
outcomes. On the basis of our results, we consider mFLOX a low-cost option for conversion chemotherapy among
other options that have been proposed.

AHHOTa].[l/Iﬂ. I_Ie.]]]) KOHBepCI/IOHHaSI XAMHUOTEpAIiUA 4YacTO MCHOJBb3YETCA [Jid IMOIrpaHUYHBbIX WA
reonepabensHbIx (I / HEOIT) MetactazoB B medeHb oT KonopekranbHoro paka (KPP) ¢ menpro moctmxeHust
peBeKTa6CJ‘ILHOCTI/I. XO0Td yacTo HCHOJIB3YHOTCS HHTCHCHUBHBIC U JOPOTOCTOAIIUC CXEMBI, JIy‘IHII/Iﬁ PEXKUM B 5TOM
CIICHApHH OCTAETCs HESICHBIM. MBI CTPEMIUTUCH OLIEHUTH pe3ynbsTarhl nanueHToB ¢ [1I' / HEOIT meractaszamu B
nedeHn oT KPP, moyyaBmIMX KOHBEPCHOHHYIO XHMHOTEPANHI0 € MOIU(PHUIMPOBAHHON CXEMOI IeueHHs
(dhropypaumiom, nerikoBopuHoM 1 okcamummmaTaHoM (MFLOX (M®JIOKC) ¢ mocnemyromeii MeTacTa3sKTOMHUEH.

Metoabl Mbl poBenU OJTHOLEHTPOBBIA PETPOCTIEKTUBHBIN aHAIU3 MMAllUEHTOB ¢ MeTacTazaMu B neueHu [0
/ HEOIT ot KPP, nonyuapmux xumuorepanuto 1o cxeme MFLOX (M®JIOKC) ¢ nocnenyroreii Xupypruueckoit
omepareii. B / U 3a6oneBanue onpenensii Kak MUHUMYM OJIHO W3 CIIEAYIOIINX: 0oJiee 4eThIpex MOpaXKeHH i,
TMOopaXxEeHue MEeYEHOYHON apTepuu Ui BOpOTHOﬁ BCHBI UJIM BOBJICUCHUC XKCJTYHBIX CTPYKTYDP.

Pe3yJ’leaTbl HHTBI[CCS[T YCThIPE TMOCICAOBATCIIBHBIX IMallUCHTA, KOTOPBHIE COOTBETCTBOBAJIM HAIIUM
KputepusM 1t Metacta3oB B reuenu 11" / HEOII, Ovumn onieHeHsl. TpuanaTe mate manueHToB (64%) nMmenn
Goutee yeThIpex mopakeHui neuenu, 16 (29%) nmenu nopaxxeHue KIFOUEBBIX COCYIHUCTBIX CTPYKTYp H 16 (29%)
HNMCJIA MMOPAKCHUEC KEITYCBBIBOAAIINX HYTGI\/'I. Tlocie XUMHUOTEpAIIMM BCEM NMAallUCHTaM OblLa CAClIaHa oIriepanusd,
ny 42 (77%) ovina pesexnms RO. [locine menuannoro Habmonenus 37,2 Mecsa MeMaHa BEDKUBAEMOCTH 0e3
nporpeccupoBanust 3abonesanust (PFS) cocraBuna 16,9 mecsina, a meauana obmieii BenkuBaemoctu (OS) - 68,3
Mmecsina. Pesekuun R1-R2 Opun ceszanbl ¢ xymwmumu PFS u OS mo cpaBnenuto ¢ pesekuueit RO (PFS:
k03 dunuent onacHoctu 2,65; P = 0,007; OS: koadhpuuument pucka 2,90; P = 0,014).

3akiaiouenue Jleuenme meractazoB [II' / HEOII B mewernm ot KPP ¢ momomipio KOHBEpCHOHHOU
XHMHOTEpAnuu ¢ ucnosib3oBanueM pexxuma MFLOX (M®JIOKC) ¢ mocneayromeil XupypruaecKkoi pe3eKkiuei
OBLITO CBA3AaHO C BBICOKOH 4acToTOi pe3exiun RO 1 O1aronpuaTHEIMHU pe3ybTaTaMy BEDKHBaHMA. Ha ocHOBaHNHT
Hammx pe3ynbraroB Mbl cuntaeM MFLOX (M®JIOKC) HemoporuM BapUaHTOM JUlsi KOHBEPCHOHHOM
XMUMHOTEPAIUU CPEAN IPYTUX NPEITI0KEHHBIX BAPUAHTOB.

Key words: chemotherapy, colorectal cancer, metastases.

Knroueswvie cnosa: xumuomepanus, KO/ZOPEKma]Zbelﬁ Pak, memacmasol.

INTRODUCTION liver is the most frequent site of CRC metastases and is

Colorectal cancer (CRC) remains the second affected in almost 60% of patients with metastatic
leading cause of cancer death worldwide despite  disease. However, selected patients amenable to
improvements in treatment over the last few years.* The
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complete resection can undergo surgery, which offers
improved survival and sometimes cure. [2-4]

Among patients with liver metastases, borderline
or unresectable (B/U) metastases are common, even in
the absence of metastases in other sites. In this
situation, conversion chemotherapy plays an essential
role and is used with the intention of reducing liver
lesions and allowing resection.? However, data are still
scarce on the optimal selection criteria for conversion
chemotherapy and which chemotherapy regimen is best
in this scenario.

Chemotherapy regimens containing a
fluoropyrimidine in combination with oxaliplatin or
irinotecan are standard first-line regimens for
metastatic disease.>® Considering the efficacy of these
drugs in CRC, they are often included in conversion
chemotherapy regimens. Intensive regimens are often
used that aim to achieve higher response rates and a
greater reduction of liver metastases. For example, one
alternative is a combination of infusional fluorouracil,
leucovorin, and oxaliplatin (FOLFOX) [3]. The
addition of a third cytotoxic agent is associated with
even higher response rates [6-10]. The third cytotoxic
agent added to FOLFOX might be the
chemotherapeutic drug irinotecan (as in FOLFOXIRI),
[11] a vascular endothelial growth factor (VEGF)
monoclonal antibody, [6,12,] or an epidermal growth
factor receptor (EGFR) monoclonal antibody for
patients with wild-type KRAS. [7,8]

However, the real impact of this intensification of
conversion chemotherapy on the surgical outcomes is
not clear. In the context of resectable liver metastases,
results of phase Ill trials showed that perioperative
chemotherapy with FOLFOX was associated with a
benefit in progression freesurvival (PFS), [9] but the
addition of cetuximab to chemotherapy had a
detrimental effect on PFS. [10] A review of the studies
on B/U liver metastases suggested that the response rate
has a strong correlation with the resection rate (r = 0.96;
P =.002). [13]

Another concern is that possible treatment
toxicities could compromise liver resection. Oxaliplatin
has been associated with wvascular changes and
sinusoidal obstruction syndrome, [14] whereas
irinotecan can cause steatohepatitis that can increase
the 90-day mortality rate after surgery [15]. When using
anti-VEGF monoclonal antibodies, wound healing
complications are increased, and elective surgery
should be avoided within 28 days of the last dose of
bevacizumab [16].

When the pharmacy budget is low, as it is in
limitedresources settings, effective and accessible
regimens should be offered as a reasonable and
economically viable alternative. The modified regimen
is a combination of bolus fluorouracil, leucovorin, and
oxaliplatin (mFLOX). This regimen does not require
the use of an infusion pump and has a lower cost than
the other regimens mentioned earlier [17]. We aimed to
evaluate surgical and survival outcomes of patients
with B/U liver metastases from CRC treated by using
conversion chemotherapy with mFLOX followed by
surgical resection.

METHODS

Study Design and Participants

We searched our prospective liver surgery data
bank, and study data were collected using the Research
Electronic Data Capture—REDCap—tools hosted at
Instituto do Cancer do Estado de Sdo Paulo [18]. We
performed a retrospective analysis of consecutive
patients with B/U liver metastases from CRC who
received chemotherapy with mFLOX followed by
hepatic metastasectomy between June 2009 and July
2017 in a single academic cancer center. Patients were
excluded if they presented with evidence of metastatic
disease in sites other than the liver.

On the basis of data from the literature, [11] we
defined liver metastases as B/U if at least one of the
following was present: more than four liver metastases,
involvement of the hepatic artery or portal vein, or
involvement of the biliary duct. A trained radiologist
reviewed radiologic images (computed tomography or
magnetic resonance imaging scans of the abdomen)
taken before the conversion chemotherapy to assess the
resectability criteria.

Electronic medical records were reviewed to
collect data on patients’ clinical characteristics,
surgical outcomes (results, complications, and margin
clearance), and oncologic long-term outcomes (overall
survival [OS] and PFS). All patients who died have the
date of death registered in the electronic medical
records. The study was approved by the local ethics
committees.

Treatment

Patients received conversion chemotherapy with
mFLOX, which consisted of a once-per-week bolus of
fluorouracil (500 mg/m?) and leucovorin (20 mg/m?)
for 6 consecutive weeks and oxaliplatin (85 mg/m?) at
weeks 1, 3, and 5 once every 8 weeks. The number of
chemotherapy cycles varied according to physicians’
discretion and was based on obtaining sufficient
response to allow resection. After chemotherapy, all
patients included in this study underwent surgery for
resection of the liver metastases. Other complementary
treatment strategies such as portal vein embolization
and radiofrequency ablation were allowed if they were
indicated.

Statistical Analysis

The primary end point of this retrospective study
was OS after surgery. Secondary end points were RO
resection rate, pathologic complete response rate, PFS,
prognostic factors associated with PFS and OS, and
complications potentially related to chemotherapy after
surgery. Descriptive statistics were used to present
clinical characteristics and surgical results. Categorical
variables are presented as absolute numbers and
percentages. Continuous variables are presented using
median and range. RO resection rate consists of the rate
of patients with no residual disease after surgical
resection, R1 represents microscopic residual disease,
and R2 represents macroscopic residual disease.

The Kaplan-Meier method was used for survival
analysis. OS was defined as the time from surgery until
death as a result of any cause, and PFS was defined as
the time from surgery until disease progression or



[ |
EESY| |

14 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12 (52), 2019 ===

death. Patients who did not experience these events
were censored at the time of last follow-up. Prognostic
factors associated with OS and PFS were evaluated by
using Cox proportional hazards regression. The
prognostic factors evaluated were number of liver
metastases (. 4 v < 4), vascular involvement (yes v no),
biliary involvement (yes v no), result of surgical
resection (R1-R2 v RO0), number of conversion
chemotherapy cycles, and conversion chemotherapy
dose reduction (yes v no). P values , .05 were
considered statistically significant. All statistical
analyses were performed with STATA software
version 14 (STATA, College Station, TX).

RESULTS

Patients’
Received

A total of 54 consecutive patients were included in
the study. Median age was 60.4 years (range, 23.5 to
77.2 years) and the majority (n = 35; 64.8%) presented
with more than four liver metastases (range, 1 to 25
metastases). Sixteen patients (29.6%) had hepatic
artery or portal vein involvement, and 16 (29.6%) had
biliary involvement. Patients’ characteristics are
summarized in Table 1. The median number of
chemotherapy cycles before surgery was two (range,
one to seven). Eight patients (14.8%) required a dose
reduction of conversion chemotherapy. Four patients

Characteristics and Treatment

underwent staged hepatectomies to achieve complete
resection. Regarding complementary treatment
strategies, nine patients received portal vein
embolization before resection, and six patients also
received concomitant intraoperative radiofrequency
ablation of liver metastases.

Efficacy and Safety

After metastasectomy, RO resection was possible
in 42 patients (77.7%). Moreover, conversion
chemotherapy led to a complete pathologic response in
six patients (11.1%), in whom no residual tumor
remained in the pathologic analysis of the surgical
specimen. Five patients (9.2%) had positive margins
after surgery (R1 resection), and there was macroscopic
residual disease (R2 resection) in seven patients
(12.9%).

After a median follow-up of 37.2 months, 42
patients had disease progression or they died. Among
these patients, seven died without recurrence. Median
PFS was 16.9 months, and 3-year PFS rate was 28%
(95% CI, 16.2% to 41%). Twenty-seven deaths
occurred during the study period, with a median OS of
68.3 months. Three-year OS rate was 67.5% (95 Cl%,
52.4% to 78.8%). The KaplanMeier curves for PFS are
shown in Figure 1 and those for OS are shown in Figure
2.

Table 1.

Patient Characteristics

Characteristic

No. of patients(N = 54)

Median age (range), years 60.4 (23.5-77.2)
Sex
Male 30 (55.5)
Female 24 (45.5)
ECOG PS
0-1 48 (88.9)
2 4 (7.4)
Not available 2(3.7)
More than four liver metastases 35 (64.8)
Vascular involvement 16 (29.6)
Biliary involvement 16 (29.6)
RAS status
Wild-type 16 (29.6)
Mutated 15 (27.8)
Inconclusive or not available 23 (42.6)
Mismatch repair
Deficient 3 (5.6)
Proficient 20 (37)
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Inconclusive or not available 31 (57.4)
Primary tumor side
Right 8 (14.8)
Left 44 (81.5)
Transverse colon 2 (3.7)

Median preoperative CEA level (range)

6.8 (0.3-1,162)

Note. Data presented as No. (%) unless otherwise specified. Abbreviations: CEA, carcinoembrionic antigen;
ECOG PS, Eastern Cooperative Oncology Group performance status.

Six patients remained alive with no evidence of
disease after completion of at least 3 years of follow-
up, and two patients remained alive after 5 years of
follow-up. The only variable associated with PFS and
OS was the result of the surgical resection. R1-R2
resections were associated with worse outcomes
compared with RO resection (PFS: hazard ratio,2.65;
95% CI, 1.30 to 5.40; OS: hazard ratio, 2.90; 95% Cl,
1.28 to 6.55).

Eight patients (14.8%) had complications after
surgery potentially related to the conversion

chemotherapy. Among these patients, three had liver
failure, one of whom died as a result of liver failure.
The other adverse events were infectious complications
(two patients), upper Gl variceal bleeding (one patient),
acute pancreatitis (one patient), and acute myocardial
infarction (one patient).

DISCUSSION

Our results showed that conversion chemotherapy
with mFLOX followed by surgical resection for B/U
liver metastases from CRC was associated with a high
rate of RO

1.00 —

0.90 —

0.70 —

0.60 —

0.50 —

0.30 —

0.20 —

0.10 —

Progression-FreeSurvival(proportion)

No. at risk:

0 6 12 18 24 30 36 42

Time (months)

54 51 33 24 19 15 11 11

T T T T T T T T T T
48 54 60 66 72 78 84 90 96 102

7 7 4 4 2 2 2 1 1

Figure 1. Progression-free survival of patients with borderline or unresectable liver metastases from colorectal
cancer after treatment with conversion chemotherapy and surgical resection.
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Figure 2. Overall survival of patients with borderline or unresectable liver metastases from colorectal cancer
after treatment with conversion chemotherapy and surgical resection.

resection (77.7%) and pathologic complete
response (11.1%). Overall, this treatment strategy was
safe, and patients had a favorable survival outcome
with a median OS of 68.3 months. Another important
finding of our study is that RO resection is associated
with better outcomes in terms of PFS and OS. This
result highlights the importance of pursuing a complete
resection in the patients that meet the resectability
criteria.

Previous literature on conversion chemotherapy
consists of retrospective studies, small phase Il trials,
and subgroup analyses of phase Il trials. A phase Il
trial evaluating 44 patients with unresectable liver-only
metastases showed that the FOLFOX regimen was
associated with a 33% rate of RO resection and a
median OS of 26 months.[19] Importantly, the results
from that study (and from the others cited later in this
section) refer to all patients who received conversion
chemotherapy, including those who did not meet
resectability criteria and did not receive surgery, which
differs from the conditions in this study.

When irinotecan was added to fluorouracil,
leucovorin, and oxaliplatin in the FOLFOXIRI
regimen, the RO resection after conversion
chemotherapy ranged from 19% to 36% in prospective
trials.[6,20,21] In a subgroup analysis of a phase 111 trial
that compared FOLFOXIRI and FOLFOX as first-line
treatments for metastatic CRC, 36% of the patients with
liver-only metastases treated with FOLFOXIRI
underwent RO resection compared with 12% of those
treated with FOLFOX (P = .017) [6]. Similarly, in a
phase Il trial that evaluated bevacizumab plus
FOLFOX or bevacizumab plus FOLFOXIRI for 82
patients with initially unresectable liver metastases
from CRC, the RO resection rates were 23% and 49%,

respectively [22 ]. However, that study did not clarify
the role of the addition of bevacizumab in that scenario.

Regarding the use of EGFR monoclonal
antibodies, phase Il studies evaluated conversion
chemotherapy with cetuximab or panitumumab
combined with FOLFOX or FOLFIRI (infusional
fluorouracil, leucovorin, and irinotecan) regimens [23-
26]. Results showed RO resection rates ranging from
25.7% to 38% and median OS ranging from 29 to 49
months. One of the studies randomly assigned 138

patients with KRAS wild-type synchronous
unresectable liver metastases to cetuximab plus
chemotherapy = (FOLFOX or FOLFIRI) or

chemotherapy alone. The arm that received cetuximab
had better RO resection rates (25.7% v 7.4%; P , .01)
and OS (median OS, 30.9 v 21.0 months; P =.013) than
the chemotherapy alone arm. Finally, a small phase |1
trial evaluated 43 patients with unresectable liver
metastases (69% of whom had confirmed KRAS wild-
type tumors) and showed that conversion
chemotherapy with cetuximab plus chrono-modulated
irinotecan, fluorouracil, leucovorin, and oxaliplatin
(chrono-IFLO) achieved an RO resection rate of 60%
[27].

It is important to highlight that recent studies
suggested that the laterality of the primary tumor
influences the response to EGFR monoclonal
antibodies; patients with right-sided tumors do not
benefit from this treatment. Thus, it is possible that the
laterality might influence decisions on the choice of
conversion therapy. When used as a first-line regimen
for metastatic CRC, the FOLFOXIRI regimen and the
addition of bevacizumab or EGFR monoclonal
antibodies to chemotherapy are associated with higher
response rates. Together, this evidence and the results
of the trials discussed here, suggests that these
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treatment strategies could be considered options for
conversion chemotherapy. As mentioned previously,
the response rate after conversion chemotherapy for
unresectable liver metastases correlates with the
resection rate.

This study has limitations because of its
retrospective character and the small sample size.
Another important limitation is that we were not able to
evaluate patients who received chemotherapy with the
intention of conversion to surgery but who could not
meet the resectability criteria. It is not possible to
eliminate a selection bias in which patients with better
response to treatment and more favorable prognosis
were selected.

The strengths of our study are that, to the best of
our knowledge, it is the first to report results of
conversion chemotherapy with mFLOX, and we
provide real-world data from public health care
institutions in a developing country. Moreover, the
approaches proposed are an example of how
patientcentered treatment is possible and may lead to
favorable outcomes even when resources are limited.

Of note, in a previous study from our institution,
the use of mFLOX instead of FOLFOX as first-line
therapy led to a cost decrease of R$13,000 (US$3,218)
per patient for a treatment duration of 20 weeks.
Addition of irinotecan (FOLFOXIRI) or monoclonal
antibodies (cetuximab, panitumumab, or bevacizumab)
increases treatment costs. In the future, the availability
of monoclonal antibody biosimilars may allow
treatment intensification at an affordable cost for
limited-resources settings.

In conclusion, treatment of B/U liver metastases
from CRC with conversion chemotherapy using
mFLOX followed by surgical resection was associated
with favorable outcomes in terms of surgical outcomes
and survival. In view of these results, mFLOX can be
considered a low-cost option for therapy. Moreover,
when resectability criteria are met, complete surgical
resection should be pursued because it is associated
with improved PFS and OS. Additional randomized
studies will be required to confirm our findings.
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IMYHOJIOTTYHI TOKA3HUKH Y XBOPUX HA MITMEHTHUAM BIJIJIOHOAYJIAPHUI
CHHOBIT (TEHOCHHOBIAJIBHY I'NI'AHTOKJVIITUHHY ITYXJIMHY) KOJIHHOI'O CYTJIOBA

Summary. Cellular and humoral immunity in the blood and synovial fluid were studied in all patients with
knee synovitis. The analysis of the obtained data on indicators of humoral immunity in the blood serum of the
patients with pigmented villonodular synovitis (PVNS) of the knee examined by us, allowed to establish the
presence of a probable difference of parameters with p <0,05 indicator of the concentration of immunoglobulin A
n patients with relapse of the disease relative to the total number of patients with PVNS.

Pe3tome. [IpoBeneHo nocmipkeHHs KIITHHHOT Ta TyMOPaJIbHOT JIAaHOK IMYHITETY B KPOBI 1 TYMOpaJIbHOT JIAHKH
B CHpPOBATII KPOBi Ta CHHOBIaJIbHIM PIAMHI Y BCIX JOCIIKYBaHUX IAIIEHTIB 3 CHHOBITOM KOJIHHOTO Cyrjio0a.
[IpoBeneHi 1OCHiPKEHHS! BCTAHOBHJIM HAsIBHICTh CTATUCTUYHO 3HAYYILOI BiZIMIHHOCTI JIMIIE OKPEMHX NOKA3HHKIB
IMYHOJIOTIYHOI PEaKTUBHOCTI y TpyNax IO ONEPAaTHBHOTO BTPYYaHHS, IICIS ONEPATHBHOTO BTPYYaHHS Ta 3
o3Hakamu peumauBy JINBHC KC. AHami3 oTpUMaHHX NaHHX OO IMTOKA3HUKIB TYMOPAIBHOTO IMYHITETY Y
CHpOBATIIi KPOBI OOCTE)KEHWX HAMHU XBOPHX Ha MIrMeHTHHH BiutoHOomyrsipHui cuHOBiT ([IBHC) kominHOTO
cyriio0a, JO3BOJIMB BCTAHOBHUTH HAasBHICTH BIpOTiAHOI pi3HUMI mapamerpiB 3 p<0,05 mokasHWKa KOHIICHTpAIii
IMYHOTJI00YITiHA A y MAaIli€HTIB 3 PEIUANBOM 3aXBOPIOBAHHS BiTHOCHO 3arajibHOi KijbKocTi XxBopux Ha [IBHC.

Keywords: pigmented villonodular synovitis, tenosynovial giant cell tumor, rheumatoid arthritis, cellular

immunity, humoral immunity link.

Knouogi cnosa: niemenmmuuil GiiNOHOOYIAPHUNL CUHOGIM, MEHOCUHOGIANbHA 2IeAHMOKIIMUNHA NYXAUHA,
pesmMamoionutl apmpum, KIMUHHA J1AHKA IMYHIMemy, 2yMOpalbHa JIaHKA IMyHIimemy.

IIocranoBKa npooéJieMu. [TirmeHTHHI
BimoHoaynsipuuii  cunoit (IIBHC) — ue nocuts
piakicHe imiomaTHnyHe TICEBAOTYXJITHHE

3aXBOPIOBAHHS, K€ XapaKTEPH3YEThCS PO3POCTAHHAM
CHHOBIAJBHOIO MIapy CYIJI000BOi  Kamcyiw, 3
XPOHIYHIM TIepeOdiroM i mepeBakHOO JIOKATI3AIIE0 Y
KOJIHHOMY CyTJTI00i, sSikeé HE Ma€ IMaTOTHOMOHIYHHX
cuMnToMmiB. [Ipy 1bOMy B MOPOXKHHHI Cyrio0a 4acto
CIIOCTEpIraloThCS  XapaKTepHi, KJIACH4YHI  IIPOSBH
CHHOBITY — eKkcyaauis Ta npomidepatis. B niteparypi
JlaHE 3aXBOPIOBAHHS YaCTO 3YCTPIYa€ThCS TAKOXK SIK
TEHOCHHOBIaNIbHA riraHTOKJITHHHA MyXJIMHA
(TCT'KII). B maniii cTaTTi po3riisaaloThCsi 0COOTHUBOCTI
Ta pONb 3HAYCHHSA IMYHOJOTIYHHX IIOKa3HUKIB B
JMiarHOCTHUIN,  MU(EpeHIiiHId  JiarHOCTHII  Ta
TicIsIonepaniiHoMy rmepediry 1aHoro 3aXBOPIOBAHHS.

AHaJli3 ocTaHHIX AocjilkeHb i myOJikamii.
[irmertHmit Bimmonoxyisipauit cuHOBIT ([IBHC) €
JIOCUTh  PIAKICHUM  TIPEICTaBHUKOM  CiMmeicTBa
eKCYJaTUBHO-TIpOTipepaTUBHUX, TICEBAOMYXIMHHHUX
Ta 3aMajJbHUX 3aXBOpIOBaHb [1]. Bin € mobposkicHuM
3aXBOPIOBAHHSM 3, SIK TMPABHUJIO, MOHOAPTUKYJISIPHUM
YpaXeHHSM, [0 BUHHUKAE 1 BpaXkae CHHOBIAIbHUM II1ap
KaIlCyJH cyriio0a, CHHOBIaJ bHI OypCcH Ta CyX0)KHMIIKOBI
mixeu. [IBHC 3yctpidaetscss B 1IBOX (opmax:
JokaibHa (y BWIVIAI  NTOOJAMHOKUX — BY3ITyBaTHX
YTBOpEHb) Ta Au(y3HA (3 MOEJHAHHIM BOPCHHYACTHX
Ta By3JIyBaTHX yTBOpeHs) [2]. Kiiniunuii nepe0ir ioro
MOXe OyTh SK CHPUATIMBUM, TaK 1 MiCIEBO
arpecuBHuM [3-6]. IlporsroM croniTTs Tak i He
BIanoch 3’scyBatu maroreHes I[IBHC, skuii, Ha
ChOTOJIHI, JIMIIAETHCS HEJOCTATHHO BUBUEHHUM. bByIo
MPOAHATI30BaHO YHCJIECHHI TiMOTE3H, BKIIOYAI0OUH
HEOTUTIaCTHYHI, 3aalibHi, TpaBMaTH4YHi, MeTabO0iuHi Ta
BIpYCHI IUIIXH, aJie )KOJ{HA 3 HUX TaK 1 He 3Morya OyTH

HiATBEpIKCHA, K mpuuuHHUN Mexanizm [7]. [IBHC
Bpakae MepeBakHO J0opociux ocid BikoM Bix 20 mo 50

POKiB, TpH  BIZHOCHO pIBHOMY TEHICPHOMY
criBBigHOMIeHHi [ 1, 5]. diarnoctuka IIBHC xomiaHOTO
cyrmoba (KC) wMoxe Oyrh Baxkolo  depe3

PI3HOMAHITHICTP KIIHIYHAX CHMIITOMIB, BIKy Ta
AQHAMHECTHYHUX JAHUX TAIl€HTIB. A 1ie O3Hayae, 110

BCTaHOBJIGHHS ~ OCTAQTOYHOrO  JiarHo3y  4acTo
satsaryetbess [3, 4]. JlaHe 3axBOPIOBAHHS MOKE
iMiTyBaTd  0€37i4  IHIIMX  MOHOAPTUKYJSIPHHX

naroJjorii yepe3 Hecneuun@iuHUil XapakTep HOro
cumnromiB. Tak mokamsHa popma ITBHC (JITIBHC)
MOXe JaTH BIAYYTTS NepiOAMYHOrO OJIOKYBaHHS Ta/uu
3aKJIaIlyBaHH: B KOJIHHOMY cyTrino0i [4, 7], ToAi Sk Ipu
mudysHin  ¢opmi  [IBHC (AIIBHC) mepebir
3aXBOPIOBAaHHS MOXE OYTH, SIK BiTHOCHO 0e300ITiCHIM,
TaK 1 BUKJIMKATH 3HAYHHUHA 0171k, TUCKOM(pOPT, HAOPSK
[3, 4]. Takox MaIi€eHTH MOXYTh BiIIYBAaTH CKYTICTh Ta
oOMexxeHHs ~ o0OcsTy  pyXiB, MOXIJIMBA  IOsIBA
reMopariuHoro xapakrepy ekcyzaary [8]. Ha momeHT
MIEPBUHHOTO 3BEPHEHHS Ta IIarHOCTUKH B TIPO(ITEHIX
YCTaHOBAaX 3 SICOBYBAJIOCH, II[0 IaHi CKapru 4acTo Oyin
MPUCYTHI TPOTATOM TPHUBAJIOTO dYacy, iHOAI HaBiTh
nporsirom pokiB [3, 4]. Ckapru maii€HTiB MOXYTh
MOCHITIOBATHCS, KOJH XBOopobOa Tmporpecye i cTae
arpecuBHOIO, 1110 HETaTHBHO BIUIMBAE Ha ITOBCAKICHHE
JKATTA Ta SKUTTEMISNIBHICT, OFHAK, BAaXKKO OLIHHTH
JOCTEMEHHO BIUIMB 3aXBOPIOBAaHHSA Ha Cymoo,
OCKIIBKHM Ha ITI0 TEMY iCHYE JIy>Ke MaJIo JOCIIi/KEHb [0,
9, 10].

BunisieHHsi HeBMpilleHUX paHille 4YacTHH
3arajibHoi npoodgemu. CBO€4acHO HE iarHOCTOBAHMA
MIrMEHTHUH BUITOHOAYJISIPHUM CHHOBIT KOJIIHHOTO
cyrnoba B MOJANbIIOMY Ma€  3/aTHICTh /0
[IPOrpeCcyBaHHs, MOLIMPEHHS MPOLECY 3 CHHOBIAILHOT
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000J10HKH 3a Mexi Karicyiu. HeBipHa Ta HecBoeyacHa
JiarHOCTUKAa TNPHU3BOIMTH J0 HENPaBUILHOT TaKTUKU
1010 BUOOpPY KOHCEPBAaTHBHOI'O 4YM OIEPATHBHOTO
JikyBaHHs. Lle cnpuunHse B NOAAIbIIOMY BUHUKHEHHS
KOHTPAKTYpH Cyrioda Ta AECTPYyKLil BCIX CTPYKTYPp,
10 HOTO YTBOPIOIOTH. SIK HacHiok — BTpaTa (yHKIIT
cyrnoba, pPO3BHTOK BTOPHHHOTO OCTEOApPTPUTY Ta
igBamigu3amis. HaBiTe micis ycminmHOTO XipypriYHOTO
nikyBanHs [IBHC nane 3aXBoproBaHHS Ma€ 3/1aTHICTh
IO peUUIMBYBaHHSA. BHBYEHHS  IMYHOJIOTIYHHX
MOKAa3HWKIB Ta IX ocoOmmBocTeli B KpOBI Ta
cuHOBianbHIN pianHi mamientiB 3 [IBHC xominHOTO
Cyrio6a 3aJIMIIaeThCs 1€ OCTATOYHO HEBU3HAYCHUMSL.

Mera JAOCJIiKeHHSI. Busuntn Ta
NMpoaHadi3yBaTM  0CO0JMBOCTI  iMYHOJOTiYHHMX
MOKA3HHUKIB Yy IAIli€HTIB 3 CHHOBITOM KOJIHHOTO
cyrnoba, skuii BuHUK Ha rpyHTi [IBHC, nmns
MOKPAIIEHHS JiarHOCTHKH, J00TIepanifHOTO
IUIAHYBaHHS Ta TMICIIONEPAlifHOTO JIKYBaHHS 3
MOJKJIABICTIO MIPOTHO3yBAHHS HMOBIpHOCTI
BUHHUKHCHHS/HE BUHHUKHEHHS penuanBy B
MaiiOyTHEOMY.

BukJjagennsi ocHOBHOTo MaTepiaxy. Martepiamu
i Meromu. PobOora BHKOHAaHAa B  aTeCTOBaHIU
iMyHoOriuHii naboparopii 3a cepTudikoBaHMMH 1
CTaH/JapTU30BaHUMU MeToaukamu (CBiZOITBO IPO
aTecTaIlio Ne I1T-368/18 BUJIAHE A1
YxpmerprecrctanaapT 12.10.2018 p.).

Hamu obGctexeHo Ta nposikoBaHo 52 maiieHra 3
JiarHO30M IIIIMEHTHUH BUUTOHOMYISPHUH CHHOBIT
KOJIIHHOTO CyTiio0a, SIKi 3HaXOJWINCh Ha JIKyBaHHI y
BIJIIJIi 3aXBOPIOBaHb cyrinobiB y mopocimux Y «ITO
HAMH Vkpaian» 3 2010 mo 2019 poxu. [liarao3
«[IBHC KC» y Bcix BHmaakax OyB MaTOTiCTOJOTIYHO
BepudikoBanuii. Cepen uux mnamieHtiB y 31 Oyino
miarnocroBano JIIIBHC, a y 21-ro — JIIBHC.
OCKiNlbKM  OBII  arpecHBHOI0 BBaXKAEThCSI  caMe
mudysHa (opma 3axXBOpPIOBaHHS, SIKa JIOCUTh YacTo
pPELUIMBYE, TO HAMHU TMPHUHHATO PILIEHHS NPOBECTH
JIOCJIIIKSHHS caMe cepeJl MAIli€HTIB 3 i€l (HOoPMOIo.

ImyHonoriuHi oOcTexxeHHs Oyiu BHKOHaHI 34
xBopuM Ha [IBHC KC — rpyna 1. 13—m namiesTam Ha
JIBHC o0cTeskeHHS BHUKOHAHI 10 CHHOBEKTOMIi Ta
yepe3 3 MicsImi TICHsS ONEpATHBHOTO BTPYYaHHS —
rpyma 2. Cepen 0OCTeXCHUX HaMH MAIEHTIB y TBOX
BUIIAJKaX CTaBCS PELUIUB 3aXBOPIOBAHHA — rpyma 3.
KpiMm 115010, 11100 OIIHKTH 1 TOPIBHATH OTPUMaHi HAMHU
JaHi y BHIIE3TaJaHWX Tpymax HE TUIBKH 3
pedepeHTHUMY 3HAYCHHSIMH, MU B3SJU B OOpOOKY
pe3yNbTaTH HAIMMUX MOMEepeaHiX JOCHIHKEHb TI0
BHU3HAYEHHIO MOKa3HUKIB IMYHOJIOT19HOI peaKTUBHOCTI
y TAI[i€HTIB 3 HACTiJKaMHU TPAaBMHU (3 YIIKOKCHHIM
MEHICKIB Ta HEpeqHiX CXpEeLIeHHX 3B’S30K TOIIO) —
KOHTpOJIbHA rpymna — rpyna 4 (51 xBopuii), Ta y XBOpHX
Ha PEBMATOIAHWH apTPUT 3 CHHOBITOM KOJIHHOTO
cyrnoba — rpyna 5 (49 xBopux). CTBOpeHHS JaHHX
Tpyn [iKaBe TaKOX 3 MO3uIii audepeHmiiHoi
nmiarHoctuku [IBHC, PA Ta maifieHTiB 3 CMHOBITaMHu,
mo BUHUKIM B Hachigok Tpamu KC. Posmomin
MaIli€HTIB MO Tpymax caMe TaKUM YHHOM IIiKaBUH
TakoX 3 mo3unii audepenmiinoi giaraoctuxu [IBHC,

PA Ta mnamieHTiB 3 CHHOBITAMH, III0 BUHHUKIA B
Haciiok Tpasmu KC.

V BcCiX 00CTEXKEHUX HAaMU MAL€HTIB TOCIIIKEHO
MOKa3HUKH IMYHOJIOTI4YHOT PEaKTHBHOCTI.

MarepiaioM Ui IMYHOJOTIYHOTO JTOCIIIXKCHHS
Oyna nepudepryHa KpoB, Ky Opanu HaTieceple, Ta
CHHOBiaNbHA piAWHa, Ky Opaixm mix 4Yac omeparii
OUIAXOM IYHKIii cyrioba W B micasonepamiifHOMy
Iepiofi, 3a YMOB HAasBHOCTI €KCyIaTy B HOPOXHUHI
TIPOOTIEPOBAHOTO KOJIHHOTO CYTII00a.

Bwusnagany Taki iMyHOJIOTI9HI TOKa3HUKH, SIK:

1) piBHI ekcmpecii MOBEPXHEBUX KIITHHHUX
aHTUreHiB ((heHOTHIYBAHHS) TOJIOBHUX MOMYJISLIN
aimMpouutie (JId) 32 1oMOMOror0 NMpoTOYHOI Ja3epHOI
nuromeTpii (mporouynuii nuromerp «FACScan» dipmu
«Becton Dikenson», CIIIA) 3 BHKOpPHCTaHHSIM
MOHOKJIOHambHUX aHTUTIN («Caltag laboratoriesy,
CIIA). Buznauanu BMICT y mepuQepHuHill KpOBi
KIIITHH, 110 MalOTh MeMOpaHHi (peHOTHUTIH:

CD3+19- (man-T-KI1iTHHN),

CD3-16+56+ (NK-kiTiHI),

CD3-19+ (B-xmitunn), [13];

CD3+4+ (T-xenmepu/iHAYKTOPH),

CD3+8+ (T-cynpecopy/ IUTOTOKCUYHI KIITHHN),

CD3+16+56+ (NKT-kmituH#),

2) koHUeHTpalii imyHoroOy:miHiB (1g) kiaciB A,
M, G y cupoBaTIli KpOBI Ta CHHOBIaNbHINA piAMHI
JOCIIKYBAJIM 3 BUKOPHCTAHHSIM METOJY pajiaibHOl
imyroaudy3ii 3a Manchini [11];

3) piBeHb IUPKYIIOIOYUX IMyHHHX KOMIUICKCIB
(IIK) 3a peakmui€ro mperuImiTalii morieTHICHT TIKOJIeM
[12].

IMokazHuku TYMOPAJIBHOTO IMyHITETY
JOCIIKYBAIA Y CHPOBATIII KPOBi Ta Yy CHHOBIANBHIN
piauHi.

OTtpumai JiaHi 00pobsu METOAaMU
BapialiifHOi CTATUCTUKH 32 JIONIOMOT'O0 TIPOrPaMHOIO
3abesneuennss STATISTACA 8.0. Cepenni BeTMuuHU
npejacTaBieHi sk M+m, ne M — cepeaHe 3HaYCHHS
NOKa3HMKa, M — CTaHJapTHa MOXHOKa CEPeaHBOro.
PesynbpraTi nmpoBeEHHUX JIOCHTIIPKEHb MOPIBHIOBAJIN
METOJIOM OIHO(AKTOPHOTO IHCIIEPCIHHOTO aHai3y.
BinMiHHOCTI MiX TpymamMu BBaXKaJd CTATUCTHIHO
3HAYYIIUMU TIpH iMoBipHOCTI p<0,05.

Pe3ysabTaTn Ta ix odroBopenns. JlocmimKeHHS
MMOKA3HUKIB KIITHHHOI JIAHKH IMYHITETYy, Ha TEpIIHi
OTJISA, Mai>ke He BHUABUIO IX BIiIMIHHOCTEM Mix
rpymamu 1, 2 ta 3 (mo omepauii, micas omeparii Ta 3
penuauBOoM 3axBoproBaHHs). [lig 9ac cTaTHCTUYHOI
00poOKHM Matepially JOCTOBIpHICTH BiIMIHHOCTEH 3a
Creiogenrom npu p<0,05 BcraHOBIeHa y rpymax 1 ta
2 3a aOCOJNIOTHOIO KiNbKicTIO JTiMQONHMTIB, 3a
BIJHOCHOIO Ta aOCONIOTHOI KUIBKICTIO T-KiaiTHH
3aranpHuXx (CD3+19-) i abcomorHOIO KinbkicTio T-
xenrepiB (CD3+4+). Takox, BiporigHa BigMiHHICTb 3
p<0,05 BusiBIIeHa Y TPy 3 PELMIMBOM 3aXBOPIOBaHHS
(rpyna 3) BimHOCHO rpymu no omepauii (rpyma 1) 3a
a0COJIIOTHOIO KIJIBKICTIO JIIM(ONHNTIB, aOCOTIOTHUMHI
kinpkocTamMu  B-wiitun  (CD3-19+),  T-xiituH
sarampanx  (CD3+19-) i T-xemmepis (CD3+4+),
BigHocHumH KinbkocTssMu NKT-kiitun (CD3*16756%)
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i NK-knitua (CD3716'56%). danmi BigoOpaxkeHi B

Tabnui 1.
Tabuuus 1

IToka3HMKH KJIITHHHOI JaHKH iMyHiTeTy y KpoBi xBopux Ha /IIIBHC KC 3a rpynamu cnocrepekeHb
I'pyna 3 I'pyna 3 I'pyna 3 .
Tocrim . JIIBHC JIIBHC peuuaBOM PedepenTmi

yBaHi OKa3HUKH . 3HAYCHHS

JI0 omeparii IICJIs omepanii JAIBHC .
MTOKa3HUKIB

(rpyma 1) (rpyma 2) (rpyma 3)

JlimbpormTr 2,47+0,14 1,81+0,23* 1,5440,03** 1,0-2,8
JlimporTn % 31,82 +4,32 26,6+2,02 21,0+0,1 28 - 36
(SSlowCD- o (108

45bright) a c/'n() 2,13+0,28 1,64+0,23 1,3540,15 1,36-2,81
Bt % 12,55+ 0,95 12,96+1,43 10,342,3 7-17
- 9
saramemi(CD319%) a6°/'n()1° 0,31 £0,01 0,24£0,05 0,16:0,04%* 0,11-0,38
o 74,23+ 1,50 65,84+3,0* 68,8+0,7 61-85
- 9
(CD3'19") "‘6°/'H()10 1.84+ 0,13 1214021% 1,06£0,01%* 0,05-2,08
T-xenmepu % 44,77+ 3,54 4,72+1,29 26,0+1,1 35-55
- 9
(CD34%) "‘6°/'H()10 1,01 £ 0,09 0,0840,02* 0,4£0,01%* 0,58-1,34
. U— % 28,13+ 3,64 36,244,37 26,0+1,10 19-35
- 9
(CD3'8") a6°/'n()10 0.71 0,11 0.69+0,17 0.4£0,01 0,37-0,97
NKT -t % 4,8+ 0,64 4,72+1,29 8,1540,05** 05-6
- 9
(CD3"1656") a6°/'n()10 0.12 £0,02 0,08+0,02 0.1320,01 0,01-0,17
o % 9,48+ 0,44 17,08+4,12 16,85+2,15%* 8-17
- 9
(CD31656") a6°/'n()10 0,24 £0,02 0,2740,05 0,26:0,03 0,12-0,37
Po3paxyHKOBI MOKa3HUKH
I'pyna 3 I'pyna 3 I'pyna 3
JAIIBHC JAIIBHC peuuIuBOM Pedepentanit
Toxazmuk JI0 orepartii micJist oneparii JATIMBHC IHTEepBaJ
(rpyma 1) (rpyma 2) (rpyma 3)
IMYHOper(“;;/"TPSHH HHACKC 1,77+ 0,31 1,50+0,24 1,49+0,04 1,5-2,6
K?giﬁ%ifﬁéyga 96,27+0,55 95,88+0,40 95,95+0,55 (10045)%

* BIpOTiTHA PI3HMIL MK TpyIIaMu JI0 Ta micis oneparii 3 p<0,05;
** BiporiJHa Pi3HUI BITHOCHO TPYIH 10 oreparii 3 p<0,05;
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2,5 7 * -BigmiHHICTb 3 [0 € CTaTUCTUYHO 3HAYYLLOK
33 p(ﬂ’ﬂS
2 -
1,5 -
] -
05 -
0 T T T
Li CD45 CD3-19+ CD3+19-
/o MEIllicna BPeumans

Puc. 1. Jiaepama. Cniscmagnenss abcomiomHux napamempis noKA3HUKIE KIIMUHHOL 1aHKU
imynimemy nayienmie 1, 2 ma 3 epyn.

Sk BUAHO 3 miarpamu, 3a aDCOJIOTHOIO KiJBKICTIO
mimporurie Ta T— mimdormurie (CD 3+19-) €
BiporizHa BimMiHHICTE 3 p<0,05 y rpymi 2 (micis
oneparii) Ta rpymi 3 (peunaus JIIBHC) B mopiBHAHHI
3 rpynoro 1 (o omeparii). 3a iHIMMH NOKa3HUKAMHU
(CD 45 i CD3—19+) € BimMiHHICTb Ha piBHI TEHICHIT
3 p<0,1 (Puc. 1).

IIpoanamizyBaBIIM JaHi BiZHOCHHX IapameTpiB
MMOKAa3HUKIB KIITHHHOI JaHKH imyHiTery (Puc.2),
BCTAaHOBJICHO HASABHICTh BIPOTIMHOI pi3HUOI Yy
BimHOCHI# KinmbkocTi T-nimdonuris (CD3+19-) y
rpymax micins onepanii (rpyma 2) ta penuansom [IBHC
(rpyma 3) BimHOCHO Tpymu Ho0 omepamii (rpyma 1) i
NK—kiitun y rpyni 2 B nopiBHsIHHI 3 rpymnoto 1 (IuB.
Puc. 2).

%
80 -
&
60 -
40 -
*
20 - .
0 1 1 1
) 0 - )
CD3+19-% lﬂ,o EHI3C+}1196+E6JE‘?J,H,D,HB CD3-16+36+%
* -BiaMiHHICTb 3 O € CTaTUCTUYHO 3Ha4YyLWwoto 3a p<0,05
¥ -BiaMiHHICTL 3 10 € CTaTUCTUYHO 3Ha4YyLWow 3a p<0,1

Puc. 2. liacpama. Cniecmagnenusn 8iOHOCHUX NAPAMEMPi6 NOKAZHUKIG KITMUHHOL 1aHKU
imynimemy nayienmis 1, 2 ma 3 epyn.

IIpoBiBIIM aHATMI3 OTPUMAHMX HaHUX MO0
MOKa3HUKIB T'yMOPJIBHOTO IMYHITETY y CHpPOBATII
KpOBi OOCTEeXXEHMX HaMHM XBopHX 1-oi, 2-oi Ta 3-oi
IpyI, BCTAaHOBJEHO, WIO € BIPOTiJHA PI3HHULS

mapameTpiB 3 p<0,05 moOKa3HUKA KOHIICHTpAIi
IMyHOrJI00yJ1iHa A y nauieHTiB 3-01 rpynu BiTHOCHO 1-
of rpynu xBopux (auB. Tabm. 2).
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Ta0nums 2
IMoxa3HuKku rymMmopanbHoi JaHKH iMyHiTeTy y cupoBatni kpoBi xsopux Ha JIIIBHC 3a rpynamu
CIIOCTePeKeHb
Tocriprysani I'pyna 3 J:[HBfIC prna 3 HHBHC I'pyna 3 perunusoM
HOKABHYKI J10 omeparii Ticis onepauii JIIBHC
(rpyma 1) (rpyma 2) (rpyma 3)
HIK (ymoB. ox) 112,1+7,82 106,9+ 7,61 147,5+22.5
Ig A(1/m) 1,58 +0,11 1,57+0,22 1,97+0,08**
Ig M(r/m) 1,15+0,05 1,31+0,07 1,42+0,11
Ig G(r/m) 9,60 + 0,60 9,66+0,63 11,03+0,26
* BiporigHa pi3HUIL MiX IpyIIaMu 0 Ta micis onepaii 3 p<0,05;
** BiporigHa pi3HHUIS BiZTHOCHO TPyIH 10 orepaii 3 p<0,05;
%

160

140 -
120 A
100 1
80 -
60 -
40 -
20

Cuposatka LK

m/lo mllicha mPeunaus

Puc. 3. Jiaepama. Cniscmaenenns napamempis noxasuuxa pieus L[IK y cuposamyi kposi
nayienmis 1, 2 ma 3 epyn.

Sk Oaummo Ha miarpami (Puc.3), craructiuHO
3Hauymoi  BigMminHocti (3 p<0,05)  piBHA
UPKYJTIOIOYNX IMYHHHUX KOMIUIEKCIB Yy CHpPOBATI
KpPOBI MAlli€HTIB JI0 OINEPaTMBHOTO BTPYYaHHS,
MALi€HTIB MiCis ONEepaTUBHOIO BTPYYaHHS Ta B
namienTiB 3 perpaueoM JJIIBHC He BusiBicHO.

Meroau oLiHKH MicuieBoro imyHitety [13] MatoTh
BEJIMKE 3HAYEHHS B [IarHOCTUIl Ta BH3HAYEHHI

eeKTUBHOCTI Tepanii mpu 0araTboX 3aXBOPIOBAHHAX
[14].

OCKIUIbKY CHHOBIT MOXe OyTH IPOSIBOM 0araTtbox
MaToJIOTi, TO Ui TOPIBHSHHSA Ta AuepeHuiiHol
JNIarHOCTUKM OyJiM 3ajydeHl pe3y/ibTaTh Hallux
MOTEePeIHIX OCHIIKEHD IOJI0 BU3HAYEHHS
TYMOpaJIbHUX IIOKa3HMKIB y CHpOBAaTIi KpoOBi 1
CHHOBIiaJNbHIM pinuHi manieHTiB 3 cuHOBiToM KC B
HacJiJIOK TpaBMH (rpyna 4— rpyna MOpiBHSHHSA), 1
XBOpHUX Ha PEBMAaTOiqHUI apTpuT (Tpyna 5), siKi TaKOXK
JIKYBAJIUCh B HaIlil YCTaHOBI.
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L
150 -/

100 -

50 -

chposatka_LIK

B/[lo Mm[licna B Tp.nopigHAHHA MPA

cuHoBianbHa_LIIK

* GIOMIHHICMb CIMAMUCIMUYHO 3HAYYWA MIJC 2pynamu 00, RICIs onepayil, 2pynu NOPI6HAHHS [ 2PYRU X6OPUX
na PA 3 p<0,05;
Puc. 4. liacpama. Cniecmaenenus napamempis noxasuuxa pisus L{IK y cuposamuyi kpogsi
nayieumig 1, 2, 4 ma 5 epyn.

12 1

10 - H

g

6

4 (2l {f} '

) - i 4)

0 . . . . .

cHpoBaTkalgA C%Boﬂﬁ% oo B‘%aamitﬁmepmcH; Bld g\lgA C/HOBIAbHa [gM

*-ginminHicTo 3 10 € CTaTUCTHYHO 3KauyLon 3a p<0,05
" -giMiHHicTb 3 [10 € CTATUCTUYHO 3Ha4YWI0K 33 <0,

Puc. 5. Jiaepama. Cniscmagnenus napamempie NOKA3HUKI8 KonyeHmpayii imyHo2no6yninie kiacie A, M,
G y cuposamyi kpogi ma cuHoO8IANbHIT PIOUHT NAYIEHMIE BCIX 2PYN OOCIONHCEHHS

3a piegem L[IK 3 momixk ycix Tpym pi3ko
BUJLIAETHCS Tpyna 5 (xBopi Ha PA), sika craTUCTUYHO
JIOCTOBIPHO BiJpi3HsieThCs Big rpyn 1, 2 Ta 4, sk 3a
JAHUMH TIOKa3HMKIB Yy CHpOBATI KpOBI , Tak i y
CHHOBIiaJIbHIH piguHi (quB. Puc. 4).

Sk BumHo 3 miarpamu (Puc. 5), craTHCTHYHO
BIPOTIZIHO BIIPI3HSAETHCS rpyma 5 3a KoHueHTpauiewo g
knaciB A, M, G y cupoBaTui KpoBi i 3a KOHIIEHTpAIIi€l0

Ig M y cuHOBiaNbHIN piIWHI BIJHOCHO MAI€HTIB 4
rpymu. Ilogo koHueHtpamii IgA y CcHHOBiaJbHIN
PpianHi, TO BipoTifHA BIAMIHHICTh BUSIBIICHA Y IPyII 5 B
mopiBHsHHI 3 Tpymamu 1, 2 ta 3 (3 p<0,05).

BucHoBkmu:

1.01xe, K TOKa3aad MPOBEACHI TOCITIIKCHHS, €
CTaTHUCTHUYHO 3HAYylla BIAMIHHICTH JIMIIE OKPEMHX
MTOKA3HHKIB IMyHOJIOTIYHOT PEaKTUBHOCTI Y Ipymax J0
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ONEpaTHBHOTO  BTPYYaHHS, MICIs  ONEPAaTHBHOTO
BTpy4aHHs Ta 3 o3Hakamu peruausy JIIBHC KC.

2. € BiporigHa pizauus 3 p<0,05 3a aGCOMOTHOIO
KizbkicTio niMgporutiB Ta T-niMpouuTtis (CD 3+19-)
y nauieHTiB 1-0i, 2-0i Ta 3-0i rpyn. € cTaTUCTHYHO
JIOCTOBIpHA BIAMIHHICTE y BIJIHOCHIA KiTHKOCTI
T-mimpormmris  (CD3+19-) 'y 7rpymax  micus
OTIepaTUBHOTO BTpYy4aHHS Ta 3 penuausoM [AIIBHC
BigHOCHO rpymH 1 i NK—kitiTiH y rpy1ii 2 B mopiBHAHHI
3 XBOPUMH I'pynH 1.

3. He BusgBIeHO CTAaTUCTHYHO 3HAYYMIOI
BigMmiHHOCTI (3 p<0,05) piBHI HUPKYITIOIOYNX IMYHHHX
KOMIUIEKCIB y CHpOBATIl KPOBI MaIli€HTIB 10, MICIA
oIepaTUBHOrO BTpy4aHHs Ta 3 peuuausom AIIBHC. 3a
pieaem LK rpyma 5 craTHCTHYHO JOCTOBIpHO
BiZIpi3HsieThbes Bix rpym 1, 2, 4, iK'y CUpOBaTIi KPOBI ,
TaK 1 y cHHOBiaJIbHIH pianHi. CTaTUCTUYHO BIpOTiITHO
BIApI3HS€ThCA TakoX TIpyma XBopux Ha PA 3a
KoHneHTpatiero 1g kraciB A, M, G y cupoBaTmi KpoBi i
3a KoHIeHTpamieto |g M y cuHOBiampHIN piauHI
BiTHOCHO TPYITH MOPiBHSAHHS (HACIIAKH TPaBMH).

4. Hmbpka (HeBHCOKa)  IHPOPMATHUBHICTH
JIOCITI IKYBaHIX TTOKa3HUKIB IMYHOJIOTI9HOT
PCaKTHBHOCTI  JUI1  JIarHOCTHKH  MICMEHTHOIO

BUJIOHOAYJISIPHOTO CHHOBITY KOJIHHOTO cyriioba Ta
MPOTHO3yBaHHS WMOBIPHOCTI BHHUKHEHHS PELUANBY
JIAHOTO 3aXBOPIOBaHHS MICIIsl ONepalii, CBiquaTh Ipo
HEOOXiTHICTh POJIOBXKEHHS MOLTYKY KPUTEPIiB OLIHKH

Horo mepebiry 1 TNPOTHO3YBaHHS  pe3yJbTaTiB
xipyprigHoro JikyBaHHi. Ha Hamy nymKy, cmin
MPOJOBKHATH BUBYCHHS IHIIUX iH()OPMATHBHIX

KpPHUTEPiiB Y KPOBi Ta CHHOBIANBHIN PiIWHI, TAKHUX SIK,
VEGF- BackynspHuii eHIOTETiaTbHANA (PaKTOP POCTY
CyAMH Ta ULHUTOKIHIB IIpO- Ta MPOTHU3ANAIEHOTO
npodido, 10O  A03BOJMTH B MalOyTHbOMY
OXapakTepu3yBaTH OCOOJIMBOCTI IMYHHOTO CTaTycy
xBopux Ha [IBHC KC 3 wMeror NOKpameHHs
JIOOTICPAIIfHOTO TUIAHYBAHHS Ta IMICISONEpaIliiHOro
JIKYBaHHSI NAlLli€HTIB 3 MOXIIMBICTIO MPOTHO3YBaHHS
HMOBIpHICTI BUHUKHEHHS/HE BUHUKHEHHS PELUIUBY Y
BiJTaJICHOMY TIepiofi.
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CHARACTERISTICS OF THE CONDITION OF CENTRAL RETINA IN PATIENTS WITH TYPE 2
DIABETES MELLITUS AND PROLIFERATIVE DIABETIC RETINOPATHY

Abstract. Objective. To Investigate the characteristics of the condition of central retina in patients with type
2 diabetes mellitus (DM2) and proliferative diabetic retinopathy (PDR). The study involved 62 patients with DM2.
All patients were diagnosed with non-proliferative (31 patients, 31 eyes) and proliferative diabetic retinopathy (31
patients, 31 eyes) on the basis of results of clinical and instrumental examination and according to the ETDRS
classification. The ophthalmological examination included measurements of visual acuity with optimal optical
correction, tonometry, biomicroscopy, ophthalmoscopy, optical coherence tomography. The thickness and volume
of the central retina in patients with proliferative DR were 309.0 + 130.0 um and 7.6 + 2.7 mm?, respectively, in
subcompensated DM, whereas these indicators were 287.0 = 40.0 um and 7.80 = 0.57 mm? (p> 0.05), respectively,
in decompensated DM. A statistically significant decrease in corrected visual acuity (p = 0.012) and an increase
in the volume of the central retina (by 6.9%; p = 0.034) were detected under the conditions of diabetic retinopathy
(DR) progression. More expressed demonstrative changes in the retina (p <0.05) were found in patients with
proliferative DR complicated by macular edema. Patients with PDR had no differences in eye condition in
subcompensation and decompensation of DM2. As a result of progression of DR from non-proliferative to
proliferative stage, the corrected visual acuity decreased and the thickness and volume of central macular retina
increased. This may be associated with the development of edema due to the progression of the pathological

process.

Key words: proliferative diabetic retinopathy; type 2 diabetes mellitus; central retina , macula edema, retinal

volume.

INTRODUCTION. So far, there is an increase in
the number of patients with diabetes mellitus (DM) in
the world. Mainly, these are patients suffering from
type 2 DM [1]. The disease is an important medical,
social and economic problem as it leads to early
disability and premature mortality due to vascular
complications. In particular, diabetic retinal lesion
(proliferative retinopathy and diffuse macular edema)
is a leading cause of blindness in persons of working
age [2]. It is believed that the most significant factor
predicting the development of diabetic retinopathy
(DRY) is the duration of DM. It is established that if the
period of diabetes is in the range of 5 to 10 years, the
risk of DR is 27%. If it is from 10 to 20 years, that the
risk increases to 71-90%, and from 20 to 30 years — to
95% [3]. Glycemic level may be a significant risk factor
affecting the development of DR [4]. A number of
studies had confirmed the dependence of progression
rates of microvascular complications on the
compensation of DM [5]. In this regard, the
achievement of compensation for carbohydrate
metabolism disorders is considered an important link in
the set of measures aimed at preventing the
development and progression of late complications of
DM [6]. However, one point is still unclear: Does the
condition of the central retina differ in patients with DR
at different stages?

Traditional ophthalmological examination for DR
include assessment of visual acuity, measurement of
intraocular pressure, biomicroscopy, ophthalmoscopy,
photographic recording of the fundus, fluorescein
angiography, etc. [7]. Optical coherence tomography
(OCT) is considered to be one of the most informative
non-invasive methods for visualization of the retina nd
diffuse macular edema. This method allows to

accurately assess the thickness and structure of the
retinal layers [8]. Despite a rather intensive study of
DR, there is little information on morphometric retinal
gradations with the progression of DR in literature.
Thus, the characteristics of the structural and functional
condition of the retina in the process of development of
DR from zero stage (without changes in the fundus) to
proliferative stage, i.e. absolute values and factors
dynamics, remain ambiguous and incomplete. It is
therefore relevant to clarify the influence of DM2 on
the progression of DR and quantitative parameters of
visual functions.

The objective of the study was to determine the
dependence of the condition of the central retina in
patients with proliferative diabetic retinopathy on the
duration of DM2 and the glycemic level.

MATERIALS AND METHODS. The study
involved 62 patients with type 2 DM. All patients were
diagnosed with non-proliferative (31 patients, 31 eyes)
and proliferative DM (31 patients, 31 eyes) on the basis
of results of clinical and instrumental examination and
according to the ETDRS classification. All patients
involved in the study were examined by
endocrinologist and nephrologist.
The ophthalmological examination included
visiometry with a computerized phoropter (Refractor
RT-5100, Nidek, Japan) and chart projector (CP-770,
Nidek, Japan), pneumotonometry (NT-530, Nidek,
Japan), kerato-refractometry (ARK-1000 OPD-Scan I,
Nidek, Japan), anterior segment biomicroscopy
(HaagStreit BQ 900 slit lamp, Switzerland), Super
Pupil XL wide-angle biomicroscopy (Volk Optical,
USA), optical coherence tomography (Optovue
RTVue, Optovue, USA).
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The analysis was performed using statistical
package Medcalc. A point estimation of the values to
be analyzed was performed by calculating the
arithmetic mean (M) and the corresponding standard
error (m). The analysis of intergroup differences in the
case of two groups was performed using the Student's
t-test (in case of normal law of distribution and
quantitative characteristics), the Wilcoxon rank sum
test (in case of non-normal law of distribution and
quantitative characteristics). In all cases, the difference
was considered statistically significant at a significance
level of p <0.05.

RESULTS. The average age of patients with
proliferative DR (main group) was 61.2 + 2.4 years; the
largest number of patients, 10 (32.2%), were in the age
range of 60-65 years. The main group included 8
(25.8%) men with an average age of 61.0 + 2.6 years
(95% confidence interval (Cl) 54.8-67.2 years) and 23
(74.2%) women 60.9 + 1.7 years old in average (95%
Cl 57.3-64.4 years); the gender differences in age was
not statistically significant (p = 0.968).

The age categories of 50-55, 60-65 and 65-70
years included the same number of men, while the
highest number of women, 8 (88.8%), was in the
category of 60-65 years. The glycemic level in patients
with proliferative DR reached 9.15 + 0.51 mmol/L
and the level of glycated hemoglobin (HbAlc) was
7.55 + 0.15%. Macular edema was detected in 19
(61.3%) patients of the main group, where 5 (26.3%)
patients were male and 14 (73.7%) patients were
female.

This poses the question: Does the condition of the
eye differ in patients with proliferative DR depending
on the duration of type 2 DM? The results of the study
were divided and analyzed in 3 groups depending on
the duration of DM: from 1 to 10 years — 11 (35.5%)
patients, from 11 to 15 years — 12 (38.7%), from 15 to
20 years — 8 (25.8%) patients.

Analysis of clinical laboratory data (Table 1)
showed that the maximum glycemic level was observed
in patients with 11-15 years duration of DM. This
indicator exceeded the value in patients with disease
duration of 1-10 years by 46.7

Table 1

Results of clinical and laboratory study of patients with proliferative diabetic retinopathy
depending on the duration of type 2 DM

. Duration of DM 1-10 | Duration of DM 1115 | Duration of DM
Indicators _ _ 15-20 years
years (n = 11) years (n = 12) (n=8)
. 11.0+ 1.1 (C19.1-13.0)
Fasting blood glucose level, B _ 7.55+0.97
mmol/L 7.50+0.69 (C16.1-8.3) | p110=0.001 p15-20 = (C16.7-10.7)
0.001
Best corrected visual acuit 0.20+0.13 0.10+0.08 0.30+0.15
y (C10.1-0.5) (C10.05-0.5) (C10.15-0.8)
Intraocular pressure. mm H 16.0+0.9 18.0+1.5 18.0+2.2
P ’ 9 (CI 15.0-19.0) (CI 14.0-22.0) (Cl 15.0-20.0)
2455+23.8
. . 363.0+79.7 397.0 £ 72.1 (C1 212-309)
Central retinal thickness, pm (Cl 272-480) (Cl 252-461) p110= 0.030
pl1-15 = 0.027
7.03 £0.53
. 8.29+ 1.64 7.95+1.03
3 |
Macular retinal volume, mm (CI 7.63-9.87) (C16.83-10.77) ((I.)‘,ll ?0.1007633)

% (p = 0.001).

This fact is due to the different number of patients
with decompensated DM: there were 8 (72.7%) such
patients in the age group 1-10 years and 12 (100%) in
the age group 11-15 years. The paradoxical results of
the OCT eye examination in patients with a DM
duration of 15-20 years are attributed to the absence of
macular edema in the majority of the examined patients

— 7 (87.5%) patients. If to compare the results of
examination of patients with macular edema with
patients with a DM duration of 1-10 and 11-15 years
(there were 9 such patients in each group), no
statistically significant difference in the central retinal
thickness and central retinal volume are detected (Fig.
1).
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Figure 1. Characteristics of the condition of the retina in patients with proliferative DR under conditions of type
2 DM of different duration. X-axis — patient groups; y-axis: a — retinal thickness (um),
b — macular retinal volume (mm?%)

The next question is: Does the condition of the eye
differ in patients with proliferative DR in different
compensation stages of type 2 DM?

Our sample included 7 (22.6%) patients with
subcompensated and 24 (77.4%) patients with
decompensated DM. Correctness of the above
distribution of patients in the main group was
confirmed by the glycemic level. The glycemic level in
patients with subcompensated DM was 6.1 = 0.36
mmol/L (95% CI 5.0-6.8 mmol/L), in patients with

decompensated DM — 10.0 + 0.6 mmol/L (95% CI 8.0—
11.0 mmol/L), i.e. 63.9% (p <0.001) higher. The
average duration of DM at stage of subcompensation
and decompensation was not statistically significantly
different (p = 0.506) and was 19.0 £ 3.2 years (95% CI
5-20 years) and 13.0 + 2.0 (95% CI 10-15 years),
respectively. The analysis did not reveal any
statistically significant difference in the main indicators
(Table 2).

Table 2

Results of clinical and laboratory study of patients with proliferative diabetic retinopathy under
conditions of subcompensation and decompensation of type 2 DM

Indicator Median | _ 111 _ Median | Lefteye | Righteye
value quartile | quartile error | (95% CI) | (95% CI)
DM subcompensation state (n = 7)
Best corrected visual acuity 0.15 0.05 0.3 0.08 0.04 0.5
Intraocular pressure, mm Hg 18 15 20 24 15 29
Central retinal thickness, pm 309 212 710 130 149 880
Macular retinal volume, mm? 7.6 6.4 135 2.73 3.96 20.88
DM decompensation state (n = 24)
Best corrected visual acuity 0.3 0.1 0.5 0.08 0.1 0.5
Intraocular pressure, mm Hg 17 14 19 0.8 15 19
Central retinal thickness, pm 287 246 407 40 252 397
Macular retinal volume, mm? 7.8 6.91 9.2 0.57 6.94 8.48

If to compare the subgroups of patients with macular edema, the results of the OCT eye examination do not

change significantly (Fig. 2).
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Figure 2. Characteristics of the condition of the retina in patients with proliferative diabetic retinopathy in
various compensation conditions of type 2 DM . X-axis — groups of patients with subcompensated (S-DM) and
decompensated (D-DM) conditions of DM; y-axis: a —retinal thickness (um); b — macular retinal volume (mm?)

The subgroup with subcompensated DM included
5 (71.4%) patients with macular edema and 2 (28.6%)
patients without it. The subgroup with decompensated
DM consisted of 17 (70.8%) patients with macular
edema and 7 (29.2%) patients without it. In particular,
the macular retinal thickness and volume in
subcompensated DM were 313.0 £ 154.6 pm and 7.94
+ 3.13 mm3, respectively, whereas these indicators in
decompensated DM were 387.0 £ 45.6 um and 7.98 +
0.65 mm3 (p> 0.05), respectively. According to the
severity classification of diffuse macular edema [9], the
majority of the examined patients had pronounced
macular edema.

Therefore, patients with proliferative DR did not
show a statistically significant difference in the
morphofunctional ~ condition of the eye in
subcompensated and decompensated conditions of type
2 DM. Given the limited number of studies, further
investigation of this problem is needed.

Another interesting question is: Does the glycemic
level influence the condition of the retina during the
progression of DR from the non-proliferative to the
proliferative stage?

In this context, we compared the data of 24
patients with proliferative and 22 patients with non-
proliferative DR in conditions of decompensation of
type 2 DM. The glycemic level in patients in both
groups did not differ and was 10.0 & 0.65 mmol/L and
9.0 £ 0.5 mmol/L, respectively. The average duration
of DM in proliferative DR was longer than in non-
proliferative DR and was 13.0 + 2.0 years and 8.0 + 1.5
years (p = 0.021), respectively. The analysis showed a
statistically significant decrease in the corrected visual
acuity (p = 0.012) and an increase in the macular retinal
volume (by 6.9%; p = 0.034) under the conditions of
DR progression (Table 3).

Table 3

Results of clinical and laboratory study of patients with proliferative and non-proliferative diabetic
retinopathy under conditions of DM decompensation

el ey el VELE qualrtile quzlalrltile eror (IQSE&%?) (%ISQQ: ?:yl(;
Proliferative stage of diabetic retinopathy (n = 24)
Best corrected visual acuity PNpDROfO.Olz 0.1 0.5 0.08 0.1 0.5
Intraocular pressure, mm Hg 17 14 19 0.8 15 19
Central retinal thickness, um 298 249 402 38 257 397
Macular retinal volume, mm3 PNPDR7;7O-O34 6.87 8.84 0.55 6.94 8.2
Non-proliferative stage of diabetic retinopathy (n = 22)
Best corrected visual acuity 0.7 0.4 0.9 0.08573 0.4 0.9
Intraocular pressure, mm Hg 16.5 14 18 0.8 14 18
Central retinal thickness, pm 283 243 357 18 250 352
Macular retinal volume, mm3 7.2 6.5 7.47 0.55 6.94 8.2

More expressed demonstrative changes in the
retina were found in patients with macular edema.

There were 17 (70.8%) such patients with proliferative
DR and 15 (68.2%) patients with non-proliferative DR.
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The results of the study showed (Fig. 3) that, under
the conditions of DR progression, macular edema was
characterized by an increase in thickness (by 35.9%; p
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= 0.026) and a volume of central macular retina (by
12.3%; p = 0.005).
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Figure 3. Characteristics of the retina in patients with non-proliferative (NPDR) and proliferative diabetic
retinopathy (PDR) in the presence of macular edema. X-axis — patient groups;
y-axis: a — retinal thickness (um); b - central retinal volume (mm?)

DISCUSSION. Macular edema was revealed in
the majority (61.3%) of patients in the main group. The
provided frequency of macular edema is slightly lower
than that presented in the literature. A particular focus
in the literature is put on 70% of cases of this pathology
in the proliferative stage of DR [10]. Therefore,
diagnostics of DR should be aimed at the early
detection of vascular complications of DM, including
macular edema.

We have not found any evidence of dependence of
central retinal thickness and volume in proliferative DR
on the type 2 DM duration of 20 years. According to
the existing paradigm in the literature, retinal
deterioration before initiating insulin therapy is more
common among patients with severe DR and less
common in the absence of changes in the fundus or with
minimal signs of retinopathy [11]. Thus, the detected
inconsistency in the obtained results may be explained
by the condition of the retina prior to the initiation of
antipyretic therapy, the duration of treatment of the
detected DM and / or the ineffectiveness of such
therapy. The initial condition of the retina is considered
to be the most significant risk factor for the progression
of DR after the start of insulin therapy [12].

The significance of the increase in retinal
thickness in macular edema is of interest in the context
of decreased optical density of macular pigment, which
causes visual discomfort, eliminates photostress and
adaptation to glares from bright light. In this regard, a
correlation was found between the quantitative indices
of the optical density of macular pigment and the retinal
edema area, as well as the decreased light sensitivity in
the central retinal area in diabetic macular edema [13].
A similar point of view is expressed by other authors
[14] who have found a decrease in the retinal sensitivity
threshold in diffuse macular edema areas.
Consequently, a high intensity of light stimulus is
required to reach the threshold.

As relating to the critical analysis of the DR
progression, it should be noted that retinal deterioration

after initiation of insulin therapy is more common
among patients with severe DR and less common in the
absence of changes in the fundus or with minimal signs
of retinopathy [15]. This is probably associated
with the better condition of the retina at the time of
starting insulin therapy and decreased risk of frequent
hypoglycaemia in subcompensated DM.

CONCLUSIONS. Patients with proliferative DR
had no differences in eye condition in subcompensated
and decompensated DM2. However, taking into
account the systemic factors that may influence the
results obtained, we consider it necessary to continue
the studies.

As a result of progression of DR from non-
proliferative to proliferative stage, the best corrected
visual acuity decreases and the thickness and volume of
central macular retina increases. This may be
associated with the development of edema and
progression of the pathological process.
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CLINICAL EXPERIENCE USING THE POLYPROPYLENE MESH FOR THE PREVENTION OF HIP
ARTHROPLASTY DISLOCATION

Abstract. Formulation of the problem Dislocation of the femoral component of the endoprosthesis is one
of the most frequent complication of total hip replacement. One of the method preventing this complication is a
proper restoration of soft tissue and capsule structures. In this paper, we propose a method for restoring and
strengthening the posterior structures of the capsule of the hip joint using polypropylene mesh. The purpose of this
study is to improve patient outcomes by strengthening the hip joint capsule and closing it with the polypropylene
mesh and to study the expectation of THA dislocation in such cases.

Results The results showed that HHS total points were better in the study group than control one after 12
months as well as after 24 months post-OP. The static-dynamic function of the operated limb in patients whose
capsule defect was closed with PM was higher than the corresponding parameters of the control group, which
corresponded to 42.86+3.01 points after one year after surgery. According to the findings, the risk of hip
arthroplasty dislocation in patients undergoing posterior strengthening of the capsule joint with the PM was
significantly less than in the control group. The proportion of patients in whom this complication may not develop
in the main group was 82.4%, which is better than in the control group - 64.9% by 17.5%.

Conclusions Strengthening of the hip joint soft tissue structures using PM leads to better prognostic results
of primary and revision surgery and reduces the risk of dislocation after arthroplasty

Keywords: endoprosthesis, hip joint, dislocation, polypropylene, total hip arthroplasty

Background
Among all complications of total hip arthroplasty
(THA), dislocations is on the second place, by

frequency of causes the revision surgery, after aseptic
loosening of components. Therefore, the treatment of
patients with this complication is an urgent and
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complex problem of modern traumatology, which
requires a systematic and thorough study.

According to numerous data, the incidence of
dislocation after primary THA varies from 0.5 to 2%
[1]. Relapses after primary dislocation and closed
management occur in 16-59% of patients [2]. It should
be noted that after revision surgeries, the number of
recurrent dislocations has increased by almost ten times
compared to primary arthroplasty [3]. According Gaiko
et al., dislocations of the hip arthroplasty after revision
surgery in the postoperative period are observed in 4%
of cases, mainly in the period up to 3 months [4].

Currently, to improve surgical technique, a lot of
research work performs and some authors reporting
success in reducing the incidence of dislocation (by
10%) in case of primary arthroplasty, but the
percentage of dislocation after revision is still high, up
to 28% [5].

It should be noted that the etiology of dislocation
are often multifactorial, but there is always exist one,
leading reason that led to the development of this
complication. The global community of orthopedists
divides the etiologic factors of the THA dislocation into
three groups, which include: patient-relative factors,
factors related to surgical technique, implant- relative
factors [6].

Surgical technique is a rather debatable issue in
the development of post-OP dislocation. However,
since 75-90% of dislocations occur in the posterior
direction [7], surgical approach that compromises the
posterior soft tissue structures theoretically contributes
to instability. Many authors argue that the careful
restoration of the hip joint soft tissue structures or their
preservation through modified approaches significantly
reduces the frequency of dislocation. It has been
estimated that posterior approach without soft tissue
restoration has 8.21 times greater risk of dislocation
than with the same approach, but with the restoration of
capsule structures [8].

Many authors confirm the need of careful
restoration of the posterior capsule structures to the
maximum extent possible, both during primary and
revision surgery, to maximize the stability of all
endoprosthesis components. The direct correlation of
the stability of the hip endoprosthesis with the thickness
of the capsule is proved. For the thinnest capsule —
1mm, peak dislocation resistance reaches only 53% of
the capsule having a thickness of 3.5mm and only 31%
of the maximum capsule thickness of 6mm [9] (Fig. 1).

Fig.1. Resisting moment developed during hip
flexion versus capsule thickness. Insert curves are
repotted from the data of Dihlmann et al [9]

It should be noted that a single strengthening and
restoration of the posterior capsule structures is not
enough to prevent the dislocation, a prerequisite is the
correct placement of the endoprosthesis components, as
well as a doctor’s strategy of the patient management.

Capsule insertion defects, along either the
acetabular or the femoral attachments, involved
decreases in dislocation energy dissipation of more
than 50% relative to intact-capsule levels. Repairs of

such defects returned peak resisting moment values to
within 10-20% of baseline levels. [8].

In order to strengthen the hip joint capsular
structures, we have proposed a method of a
polypropylene mesh implantation closing capsule
defect, with its subsequent sewing to the surrounding
soft tissues [10, 11].

The aim of this study was to improve patient
outcomes by strengthening the hip joint capsule and
closing it with the polypropylene mesh (PM) and to
study the expectation of THA dislocation in such cases.

Methods

Study design and patients. A retrospective study
of case histories, radiographs and laboratory findings of
47 patients requiring recovery or strengthening the hip
joint capsule was performed; primary THA was
performed in 26 patients (55.3%), revision surgery in
21 cases (44.7%). Table 1 presents the characteristics
of the patients

Table 1

All 26 patients who underwent primary THA had
a limb shortening of 2 to 8 cm, requiring capsulototomy
and capsectomy when mobilizing the hip joint during
surgery.

The patients were divided into 2 groups: the study
group (n = 24), in which during the arthroplasty was
used the proposed method of strengthening the capsule-
ligament apparatus taking into account the state of the
capsule and surrounding joints soft tissues and the
control group (n = 23), in which, after the installation
of all components of the endoprosthesis, the classic
layer-by-layer suturing of the capsule and soft tissues
was performed in a stretched way in order to close the
elements of the endoprosthesis and restore the soft
tissue structures. The proposed method is center around
the polypropylene mesh placed on top of the sutured
capsule while the edges of the mesh go 30mm in both
directions from the place of fixation of the capsule to
the tendons in case of absence of a capsule defect.
External rotators, ligaments and tendon are fixed to the
mesh in free order, with the mesh being fixed around
the perimeter, through the entire thickness of the
capsule and tendon. In the case of a significant capsule
defect - after the installation of all components of the
endoprosthesis, in the projection of the capsule defect
on the fibrous surface impose a polypropylene mesh,
with one edge sewn to the free edge of the capsule, and
the other one to the tendons and soft tissues remaining
on the femur bone so that the capsule comes over the
edge of the mesh at least 20mm, with the mesh fixed
around the perimeter, through the entire thickness of the
capsule

Data collection. For the purpose of examination
and further evaluation of treatment results, we used
clinical examination, objective and subjective
evaluation of joint function, questioning of patients on
cases of dislocation in postoperative period. Evaluation
of treatment results was performed in both groups in
dynamics: after 12 and 24 months post-OP. For the
objective evaluation of hip joint function, the Harris
Hip Score was used, in which the main criteria are pain,
function, limb resistance, deformity and range of
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motions. The results considered unsatisfactory if the
total score <70 points; 71-80 is satisfactory, 81-90 is
well and 91-100 is excellent. Statistical processing of
the obtained quantitative and qualitative indicators was
carried out with the help of the software package
Statistica 13.0. In order to predict the probability of
dislocation a Kaplan-Meier survival analysis was
performed.

Results and Discussion

In both groups in 12 and 24 months after surgery,
excellent treatment results prevailed. It should be noted
that in the study group one year after THA, the number
of patients with excellent results was higher than the
control group by 1.25 times, a similar trend was
observed after 24 months and was 1.12 times better
(Fig. 2)

Fig.2 The allocation of patients in both groups by
the total Harris Hip Score

The number of patients who entered the categories
of satisfactory and well results significantly differed in
both groups during all study terms. The most
significant differences between the groups were
observed after 12 months, so in the study group 34.7%
of patients received well and satisfactory results, in the
control group the number of patients of these categories
was higher by 13.1% and amounted to 47.8%. In 2
years after THA, the number of patients who had
satisfactory and well results of treatment by HHS
decreased significantly and arrive at 8.7% in study
group and 19% in control group, which is higher in 2.2
times. During the research work, no one of the patient
received an unsatisfactory result by HHS.

The results showed that HHS total points were
better in the study group than control one after 12
months as well as after 24 months post-OP, however,
they were out of statistical control due to the small
number of observations. The static-dynamic function of
the operated limb in patients whose capsule defect was
closed with PM was higher than the corresponding
parameters of the control group, which corresponded to
42.86+3.01 points in one year after surgery. After 2
years of the postoperative period, the static-dynamic
function of the limb did not differ significantly in both
groups. Among the criteria in which patients lost more
points were: during the first year post-OP pateints of
study and control group complain of the ambulation
with support — 45.8% and 46.8%, respectively, in
addition, patients reported difficulty using the stairs
(had to use banister), 29.2% and 30.4%, respectively.
Lameness and limitation of walking distance were also
limiting factors in both groups. 2 years after surgery,
there were isolated cases of functionality limitation,
mainly due to the need to use support for long walks
and to use the banister. The obtained results can be
interpreted as satisfactory, especially given the fact
that, in certain cases, the recurrence of dislocation was
diagnosed during the first year of the postoperative
period, which required either conservative or re-
operative treatment.

Thus, the difference in the dynamics of hip joint
function recovery after THA is especially noticeable in
the first year after surgery, which, in turn, come to the

fore importance for improving the quality of life and
minimizing the consequences of surgical treatment,
providing a more favorable functional result.

Table 2 shows that in each period, the data
indicating the severity of pain was higher in the control
group than in the study group. Thus, in a survey of
patients from the control group, it was found that one
year after surgery, 9 (42.8%) cases showed mild,
occasional pain, which did not affect activity, and in 5
(23.8) cases, the pain became moderate in physical
activity requiring medical treatment, in study group
these indicators were higher and amounted to 12
(52.2%) and 5 (21.7%) respectively.

Table 2

The severity of pain in patients of the study group
during the first year after surgery may be associated
with the chronicity of the inflammatory process around
the mesh implant and the possible mechanical effects
on nerve fibers. In a more distant period, mild pain was
maintained in 9 (39.1%) cases of the main group and 7
(33.3%) cases of the control group. Take into account
that the indication for apply PM was a change in length
of the limb (elongation of more than 2 cm) pain is
associated to tension of the anterior muscle group,
fascia of the thigh and m.iliopsoas. In addition, because
of the long-term hip joint pathology that has congenital
or acquired character, adaptive stereotype of
movements is formed, both in the joint and in the
elements of the musculoskeletal system, involved in the
process of walking and sitting, in addition to changes in
the functional nature, post anatomical changes (muscle
retraction, scoliosis deformity, lumbar lordosis, pelvic
distortion, rotational deformity of the lower limb, etc.)
are formed, which, after THA appear in conditions
requiring reverse development.

The dislocation cases of both group’s patients
were analyzed with the possibility of further prediction
of the probability of it development during the whole
period of the study from the moment of surgery
(Kaplan-Meier survival analysis).

Fig.3 Graph of the cumulative proportion of
patients by Kaplan-Meier survival analysis

As we can see from the Kaplan-Meier survival
graph (Fig. 3), there is a significant difference between
the groups. According to the findings, it can be argued
that the risk of hip arthroplasty dislocation in patients
undergoing posterior strengthening of the capsule joint
with the PM was significantly less than in the control
group. At the same time, the proportion of patients in
whom this complication may not develop in the main
group was 82.4%, which is better than in the control
group - 64.9% by 17.5%. It should be noted that the
critical period for the development of dislocation was
the first year after surgical treatment, during which
almost half of all cases of this complication were
observed in both groups, it was especially important in
the control group of patients who had THA with
posterior-lateral approach and suturing of the joint
capsule structures in the strained way by classical
method, that is not inconsistent with literary sources.
However, the cumulative proportion of patients without
dislocation in the study group at the end of the first year
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after surgery was 9.5% higher than in the control group
and was 96% vs 86.5%, respectively. Among the
factors that led to the development of dislocation in
patients of both groups, 7 cases, the first place took the
violations of the orthopedic regime and exceeding the
allowable range of motions of the operated limb - 4
cases, traumatic genesis 3 cases, due to falling on
operated limb. In 5 (71.4%) cases, patients required
surgical treatment in the form of revision prosthesis
with  component  reorientation and  capsule
reconstruction. Thus, it can be argued about the positive
results of the PM use for the treatment and prevention
of hip endoprosthesis dislocation.

Conclusions

1. Strengthening the soft tissue structures of the
hip joint capsule with a mesh implant based on
polypropylene reduces the risk of dislocation after
arthroplasty by 9.5% during the first year after surgery
and by 17.5% after 3 years, provided that the
components of the endoprosthesis are correctly
positioned and patient implements conditions of the
orthopedic regimen.

2. The use of PM for strengthening the posterior
capsule-soft tissue structures of the hip joint leads to
increased functionality of the operated limb and improves
treatment outcomes by 1.25 times after 12 months and
1.12 times after two years post-OP according to the Harris
Hip Score.

3. Strengthening of the hip joint soft tissue
structures using PM leads to better prognostic results of
primary and revision surgery.
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Tablel

Number of patients 47

Gender (%) male 27 (57,4), female 20 (42,6)

Age, years (range) 57

The nosological forms for which the hip replacement was performed:

Primary coxarthrosis, n (%) 18 (38,3)

Patients with femoral neck or acetabulum fractures, n (%) 13 (27,6)

Dysplastic coxarthrosis, n (%) 6 (12,8)

Idiopathic aseptic necrosis of the femoral head, n (%) 10 (21,3)

Surgical treatment:

Primary THA, n (%) 26 (55,3)

Revision surgery, n (%) 21 (44,7)

Risk factors for dislocation after arthroplasty:

Disturbance of orthopedic regimen in the postoperative period, n (%) 8 (17,02)

BMI >30, n (%) 30 (63,83)

Age of patient (>60 years), n (%) 20 (42,55)

Hip injuries and previous surgery on the joint, n (%) 20 (42,55)

Posterior approach, n (%) 47 (100)

Repeated closed reduction (2 times or more), n (%) 7 (14,89)

Instability of endoprosthesis components, n (%) 10 (21,27)

Malposition of components, n (%) 2 (4,26)

STUDY GROUP

unsatisfactory result satisfactory result

065%

12 m post-OP

CONTROL GROUP

52,00%
SRS

12 m post-OP

well result excellent result

24m post-OP

81,00%

24 m post-OP

Fig.2 The allocation of patients in both groups by the total Harris Hip Score
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Table 2
Harris Hip Score (HHS) evaluation after 12 and 24 m post-OP (M+m, points)
Study group, n=24 Control group, n=23
12m 24m 12m 24m
HHS (total) 90,6+4,67 96,47+2.8 89,38+5,97 95.,09+3,22
HHS (pain) 39,13+4,58 42,43+1,99 38,95+5.,42 424234
HHS (static-dynamic function of the 42865301 | 4469297 | 41,52+413 | 4428+371
operated limb)
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Fig.3 Graph of the cumulative proportion of patients by Kaplan-Meier survival analysis
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INFLUENCE OF VEGFA GENE POLYMORPHISMS RS2010963 AND RS699947 ON CLINICAL AND
LABORATORY INDICATORS IN DIABETIC RETINOPATHY AMONG PATIENTS WITH TYPE 2
DIABETES MELLITUS

Abstract. A key factor in the development of neoangiogenesis in diabetic retinopathy (DR) in patients with
type 2 diabetes mellitus (DM2) is Vascular Endothelial Growth Factor (VEGF). The important role of VEGFA
gene polymorphisms is highlighted by numerous studies and meta-analyses showing their association with DR,
particularly with its proliferative form (PDR), which varies in different populations.

Obijective. To investigate the relationship between polymorphic genotypes rs2010963 and rs699947 of the
VEGFA gene and clinical signs and laboratory parameters of DR in patients with DM2 in the Ukrainian population.

The study involved 302 patients with DM2 and DR. The diagnosis was determined according to the
International Clinical Classification adopted by the American Academy of Ophthalmology (2003). The control
group included 98 people without DM2, DR or other ophthalmic diseases. All patients underwent cataract surgery.
The level of VEGFA in intraocular fluid (IOF) collected during the surgery was measured using the enzyme-linked
immunosorbent assay (ELISA) method. Analysis of polymorphic DNA loci of the VEGFA gene — rs2010963 and
rs699947 — was performed by real-time polymerase chain reaction using unified TagMan Mutation Detection
Assays Thermo Fisher Scientific test systems (USA).

Analysis of the results of the study showed that the rs2010963 polymorphism influenced the level of VEGFA
in IOF (maximum — in the C/C risk genotype). This polymorphism was associated with gender (C/C genotype
was more common in males than females — 3:1), presence of PDR (most comm. only determined in the presence
of C/C genotype — 45.4%) and neovascularization of the optic disc (most commonly determined in the presence
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of G/C heterozygotes — 21.4%). The rs699947 polymorphism had an influence on visual acuity (minimum acuity
— in C/C genotype), retinal thickness (maximum value — in C/C genotype), level of VEGFA in IOF (maximum
level - in C/C genotype), as well as the presence of PDR and hemophthalmia (most commonly determined in the
presence of C/C genotype — 44.7% and 27.7%, respectively).

The pathogenic influence of C/C risk genotype of rs2010963 polymorphism was more commonly detected in
males, was realized due to the high level of VEGFA in IOF and was manifested by the maximum frequency of
PDR. The pathogenic influence of C/C risk genotype of rs699947 polymorphism was also realized due to the high
level of VEGFA in IOF, caused decreased visual acuity, retinal thickening and was manifested by the maximum

frequency of PDR and vitreous hemorrhage.

Key words: diabetic retinopathy, VEGFA gene polymorphisms; rs2010963; rs699947

INTRODUCTION. In Ukraine, as elsewhere in
the world, the number of patients with diabetes mellitus
(DM) is increasing every year [1, 2]. Every year,
screening tests for DM identify 3—4 patients with DM
diagnosed for the first time for every previously
identified patient with DM [2, 3]. The main
complications of DM include retinopathy, lesions of
renal vessels and lower extremities [4, 5].

As there is currently an epidemic of DM, the
problem of diabetic retinopathy (DR) is one of the
priorities in ophthalmology [4, 6-8]. During the first
ten years of DM, the incidence of DR increased from
20 to almost 50% [2]. The risk factors for the devel-
opment of DR include hyperglycemia, hypertension,
hyperlipidemia [5-7].

Recent studies have shown that the development
of DR depends not only on the level and duration of
hyperglycemia, but also on genetic factors, since even
with severe glycemic control, retinal lesions are
observed in a certain proportion of patients with type 2
DM [9, 11, 12]. A key factor in the development of
neoangiogenesis in patients with DR is Vascular
Endothelial Growth Factor (VEGF). The importance of
VEGFA and the defining role of genetic
polymorphisms affecting its gene expression have been
highlighted by numerous studies, meta-analyses [11—
14] and advanced overview by P. Priscakova et al. [15].
A meta-analysis undertaken by Lu Yan et al. indicates
the presence of the association of two VEGFA gene
polymorphisms, rs2010963 and rs699947, varying in
different populations [16].

The objective of this study was to investigate the
influence of polymorphic genotypes rs2010963 and
rs699947 of the VEGFA gene on clinical and
laboratory parameters of DR in patients with DM2.

MATERIALS AND METHODS. The study was
conducted at the Department of Ophthalmology of
Danylo Halytsky Lviv National Medical University.
All studies were conducted in compliance with the
principal provisions of the Convention of the Council
of Europe on Human Rights and Biomedicine, the
World Medical Association Declaration of Helsinki
"Ethical Principles for Medical Research Involving
Human Subjects” (1964, as subsequently amended,
including 2000 version) and the Order of the Ministry
of Healthcare of Ukraine No. 690 as of September 23,
20009.

A total of 302 people were involved in this study.
The diagnosis was determined according to the
International Clinical Classification adopted by the
American Academy of Ophthalmology (2003). The

control group included 98 people without DM2, DR or
other ophthalmic diseases. All patients underwent
cataract surgery.

The ophthalmological examination included
visometry, Goldmann tonometry, static perimetry with
the  Humphrey Field, Carl Zeiss (Germany),
biomicroscopy with Haag-Streit BQ 900 slit lamp
(Switzerland), gonioscopy, ophthalmoscopy with
contact and noncontact lenses (Volk Optical, USA),
seven-field fundus photography according to ETDRS
protocols, and fluorescence angiography with the
Topcon TRC NW7 SF RTVue (Optovue, USA). The
best corrected visual acuity (BCVA, units) and
intraocular pressure (IOP, mm Hg) were determined.
Beside, the optical coherence tomography (OCT) was
used to measure the central retinal thickness (CRT, um)
and central retinal volume (CRV, mm3). fundus camera
(Japan), spectral domain optical coherence tomography
with Optovue A sample of intraocular fluid (IOF) was
collected by anterior chamber paracentesis before
phacoemulsification cataract surgery by aspiration of
0.05-0.1 ml of fluid with a 1.0 ml disposable syringe
(Hemoplast, Etalon+, Ukraine). The level of VEGFA in
IOF was measured by ELISA (enzyme-linked
immunosorbent assay) technique using commercial
eBioscience Thermo Fisher Sci (USA) test systems. All
samples were two-fold diluted and the results were
expressed in pg/ml.

Analysis of polymorphic DNA loci of the VEGFA
gene - rs2010963 and rs699947 - was performed by
real-time polymerase chain reaction (PCR) using
unified TagMan Mutation Detection Assays Thermo
Fisher Scientific test systems (USA).

The clinical results were statistically processed
with the SPSS 11.0, MedStat (Yu.Ye. Liakh, V.H.
Guryanov, 20042012), MedCalc (MedCalc SoftWare
bvba, 1993-2013) software package. In all cases, the
significance level was set at 0.05.

The influence of polymorphic genotypes
rs2010963 and rs699947 of the VEGFA gene, taking
into account the nonnormal data distribution, was
assessed using the ANOVA on ranks test (Kruskal —
Wallis ANOVA by ranks). This method tests the null
hypothesis for equality of median values across the
comparable groups using ranks of original scores.
Cross-tabulation tables and the Pearson Chi-square
criterion with Yates correction were used for similar
evaluation of qualitative variables. The influence of
each of the polymorphisms on the quantitative and
qualitative variables of patients with DR was analyzed
separately.
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RESULTS. As evidenced by data in Table 1, the
age of patients did not differ between the group of
different genotypes of the VEGFA gene polymorphism
rs2010963 (p = 0.83). The duration of DM in minor
homozygote C/C carriers was longer than that of ances-
tral homozygote G/G and heterozygote G/C carriers (5
and 4 vyears, respe tively), but this trend was not
statistically significant (p = 0.14). The blood glucose
level in C/C risk genotype carriers was statistically

significantly higher (p = 0.04) 1.8 times than in G/G
genotype carriers and 1.6 times than in G/C genotype
carriers. The level of glycated hemoglobin (HbA1c) in
C/C risk genotype carriers was also higher, but this
discrepancy was not statistically significant (p = 0.19).
Considering the indicators of the best corrected visual
acuity, IOP, CRT and CRV, no statistically significant
differences between carriers of different genotypes
were detected (p > 0.05 for all indicators).

Table 1
Influence of polymorphic genotypes rs2010963 of the VEGFA gene on quantitative indicators
M -Qlll
Indicators ¢ (i) H P
G/IG,n=92 G/C,n=89 C/IC,n=22
Age, years 66.0 (62.0-73.0) 66.0 (60.0-72.0) 65.0 (61.0-75.0) 0.38 | 0.83
. . 11.0
Duration of diabetes, years 6.0 (4.0-11.0) 7.0 (3.0-12.0) (6.0-14.0) 3.87 | 0.14
Blood glucose, mmol / L 7.9 (6.7-9.7) 8.1 (6.5-10.0) 9.6 (8.1-10.5) 6.40 | 0.04
HbAlc, % 7.7 (6.9-8.90) 7.8 (7.1-9.1) 8.3 (7.7-9.0) 3.33 | 0.19
BCVA, units 0.6 (0.3-0.8) 0.7 (0.2-0.9) 0.7 (0.1-0.9) 0.84 | 0.66
I0P, mm Hg 18.0 (16.0-19.0) 16.0 (15.0-19.0) 16.0 (14.0-19.0) 579 | 0.06
CRT, um 275.0 (230.0-352.0)| 265.0 (245.0-350.0) | 256.5(222.0-317.0)| 1.85 | 0.39
CRV, mm3 7.1 (5.9-7.7) 6.9 (6.3-7.9) 6.8 (5.9-8.0) 0.41 | 081
VEGFA, pg/ml 643.5 (545.5-824.0)| 1003.0 (825.0-1432.0) 17121'85(()1%§0'0' 102.9 |<0.001

Remarks: n — number of observations; Me — median value; QI and QIIl — 1st and 3rd quartiles of data samples,
respectively; H — Kruskal - Wallis test ANOVA by ranks; p — statistical significance of differences compared to

the null hypothesis (accepted at p <0.05).

The level of VEGFA in IOF (x2 = 102.9; p
<0.001) had the highest degree of genotype dependence
and was highest in C/C risk genotype carriers. It was
2.7 times higher than in ancestral G/G genotype carriers
and 1.6 times higher than in heterozygous G/C geno-
type carriers.

Table 2 presents the analysis of the influence of
VEGFA gene polymorphism rs2010963 on qualitative

more frequent among females (76.1 and 68.5%, re-
spectively) than males (23.9 and 31.5%, respectively),
while the homozygous C/C genotype was more
frequent among males (72.7%) than females (27.3%).
These differences were highly significant (x2 = 19.4; p
= 6.2e-05). Therefore, it has been established that C/C
risk genotype was predominantly common to males.
This study has not revealed any dependence of

parameters. It was found that the ancestral G/G  macular edema development on VEGFA gene
genotype and the heterozygous G/C genotype were  polymorphism rs2010963 (p = 0.26).
Table 2
Influence of polymorphic genotypes rs2010963 of the VEGFA gene on qualitative indicators
. n (f, %)
Indicators GIG,n=92 | GIC,n=89 | CiCin=22 | * i
M 22 (23.9) 28 (31.5) 16 (72.7)
Sex F 70 (76.1) 61 (68.5) 6(27.3) | 1030 | 62¢05
No (0) 42 (45.6) 40 (44.9) 14 (63.6)
Macular edema Yes (1) 50 (54.3) 49 (55.1) 8 (36.4) 265 | 026
No (0) 73 (79.3) 54 (60.7) 12 (54.5)
Presence of PDR Yes (1) 19 (20.6) 35 (39.3) 054 | 02 | 00
Optic disc No (0) 84 (91.3) 63 (70.8) 20 (90.9) _
neovascularization Yes (1) 8(8.7) 26 (29.2) 2(9.0) 14.32 | 7.8e-04
Neovascularization No (0) 75 (81.5) 64 (71.9) 14 (63.6) 408 013
elsewhere Yes (1) 17 (18.5) 25 (28.1) 8 (36.4) ' '
Vitreous hemorrhage No (0) 84 (91.3) 70 (78.6) 16 (72.7) 7.52 0.02




EEST_ Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12 (52), 2019 39
Yes (1) 8 (8.7) 19 (21.4) 6 (27.3)
Vitreous No (0) 88 (95.6) 79 (88.8) 18 (81.8) 5.30 0.07
neovascularization Yes (1) 4 (4.4) 10 (11.2) 4 (18.2) ' '

Remarks: n — number of observations; f — frequency in% corresponding to n; x2 — Pearson Chi-square criterion
with Yates correction; p — statistical significance of differences (accepted at p <0.05).

The proliferative diabetic retinopathy (PDR) was
more common in C/C risk genotype carriers (45.4%) as
compared to G/G genotype carriers (20.6%) and G/C
genotype carriers (39.3%), which had statistical
significance (x2 = 9.52; p = 0.01). The optic disc
neovascularization (ODN) hardly differed between
homozygous genotypes and was more common in
heterozygous genotype carriers - 29.2%, versus 8.7 and
9.1% for G/G and C/C genotypes, respectively (x2 =
14.32; p = 7.8e-04). Vitreous hemorrhage was was
more common in G/C (21.4%) and C/C (27.3%)
genotypes as compared to G/G genotype (8.7%), which
was statistically significant (x2 = 7.52; p = 0,02).
Neovascularization elsewhere and vitreous
neovascularization did not depend significantly on the
presence of one or the other genotype (p =0.13 and p =
0.07, respectively).

Thus, polymorphic genotype rs2010963 of the
VEGFA gene influenced the glycemic level and the
VEGFA level in IOF, which were maximal in the
presence of C/C risk genotype. In addition, this
genotype was more common in males and caused the
development of PDR and vitreous hemorrhage. The
heterozygous G/C genotype occured more often in the
presence of optic disc neovascularization. As shown in
Table 3, the age of patients and duration of DM in the
presence of different polymorphic genotypes rs699947

of the VEGFA gene did not differ (p = 0.31 and p =
0.07, respectively).

It is important to point out that duration of DM in
minor homozygote A/A carriers was the shortest — up
to one year in both cases. Indirectly, this could confirm
the presence of a protective effect in this genotype,
which was revealed earlier.

Indicators of carbohydrate metabolism, blood
glucose and HbAlc level, did not differ significantly
between the carriers of different polymorphic
genotypes rs699947 of the VEGFA gene (p = 0.54 and
p = 0.33, respectively). When considering the
ophthalmic indicators, the BCVA was higher in carriers
of the projective A/A genotype (x2 = 6.27; p = 0.04),
whereas the CRV was lower than in other genotypes
(x2 = 5.83; p = 0.005). It has to be taken into account
that there were only two such patients, and the CRV did
not differ significantly in the C/C and C/A genotypes:
6.9 mm3 (QI-QlII - 6.4-8.2) and 7.0 mm3 (QI-QIlI —
6.1-7.8), respectively.

The strongest influence of VEGFA gene
polymorphism rs699947 was observed in the level of
VEGFA in IOF (x2 = 33.0; p = 3.5E-13), which was
highest in ancestral C/C risk genotype carriers. It was
3.4 times higher than in minor A/A genotype carriers
and 1.8 times higher than in heterozygous C/A
genotype carriers.

Table 3
Influence of polymorphic genotypes rs699947 of the VEGFA gene on quantitative indicators
Indicators Me (Q—QllT) H p
C/C,n=47 C/A,n=154 A/A,n=2
Age, years 65.0 (60.0-69.0) | 66.0(61.0-74.0) | 68.5 (68.0-69.0) 2.34 0.31
Duration of DM, years 8.0 (3.0-13.0) 7.0 (4.0-11.0) 1.0 (1.0-1.0) 5.33 0.07
Blood glucose, mmol / L 8.1 (7.0-9.6) 8.2 (6.5-10.2) 6.8 (6.7-6.8) 1.21 0.54
HbAlc, % 8.3(7.4-9.0) 7.7 (6.8-8.8) 8.9 (8.9-9.0) 2.15 0.33
BCVA, units 0.5(0.1-0.8) 0.6 (0.3-0.9) 0.9 (0.9-0.9) 6.27 0.04
IOP, mm Hg 17.0 (15.0-19.0) | 17.0(15.0-19.0) | 17.0(16.0-18.0) 0.37 0.83
CRT, um 275.0 (249.0-363.0)[267.5 (234.0-350.0)|223.0 (221.0-225.0)] 2.97 0.22
CRV, mm3 6.9 (6.4-8.2) 7.0 (6.1-7.8) 5.2 (5.1-5.2) 5.83 0.05
1524.0 (820.0-
VEGFA, pg/ml 1809.0) 824.5 (627.0-984.0)|445.5 (440.0-451.0)| 32.98 | 3.5E-13

Remarks: n — number of observations; Me — median value; Qt and QUI — 1st and 3rd quartiles of data samples,
respectively; H — Kruskal - Wallis test ANOVA by ranks; p — statistical significance of differences compared to

the null hypothesis (accepted at p <0.05).

Table 4 presents the analysis of the influence of
VEGFA gene polymorphism rs699947 on qualitative
parameters. It was found that genotype had no
significant influence on sex, macular edema and PDR
(p=0.16, p = 0.26 and p = 0.06, respectively).

When  considering  ophthalmic  indicators,
significant differences in disposition of patients were

detected only in respect to vitreous hemorrhage, which
was more often detected in the presence of ancestral
CIC risk genotype (27.7%) than in the presence of
heterozygous C/A genotype (13.0%; x2 = 6.07; g =
0.04). As to the other neovascularization indicators, no
significant difference in genotype distribution was
found (p > 0,05).
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Table 4
Influence of polymorphic genotypes rs699947 of the VEGFA gene on qualitative indicators
. n (f, %)
Indicators CCn=47 | ClAn=154 | AAn=2 | % P
M 20 (42.5) 46 (29.9) 0 (0.0)
Sex F 27 (57.5) 108 (7L.1) | 2(100.0) 361 | 016
No (0) 20 (42.6) 74 (48.0) 2 (100.0)
Macular edema Yes (1) 27 (57.4) 80 (52.0) 0(0.0) 209 | 0.2
No (0) 26 (55.3) 111 (72.1) 2 (100.0)
Presence of PDR Yes (1) 21 (44.7) 43 (27.9) 0(0.0) 5.61 0.06
Optic disc No (0) 35 (74.5) 130 (84.4) 2 (100.0) 288 0.24
neovascularization Yes (1) 12 (25.5) 24 (15.6) 0 (0.0) ' '
Neovascularization No (0) 34 (72.3) 117 (76.0) 2 (100.0) 0.92 0.63
elsewhere Yes (1) 13 (27.7) 37 (24.0) 0 (0.0) ' '
. No (0) 34 (72.3) 134 (87.0) 2 (100.0)
Vitreous hemorrhage Yes (1) 13 (27.7) 20 (13.0) 0(0.0) 6.07 0.04
Vitreous No (0) 43 (91.5) 140 (90.9) 2 (100.0) 021 0.90
neovascularization Yes (1) 4 (8.5) 14 (9.1) 0 (0.0) ' '

Remarks: n — number of observations; f — frequency in% corresponding to n; x2 — Pearson Chi-square criterion
with Yates correction; p — statistical significance of differences (accepted at p <0.05).

In order to increase the reliability of the
assessment of influence of genotypes rs2010963 and
rs699947 of VEGFA gene on quantitative and
qualitative indicators of patients with DR in conditions
of ubnormal data distribution, regression models
belonging to the class of generalized linear models
were applied.

The analysis based on their use is less critical to
the parameters of the normality and homogeneity of

variance in variation series. Qualitative and
quantitative data of patients with DR were used as
dependent variables in the analysis. The corresponding
indicator values of VEGFA genotypes after over-
parameter transformations were used as independent
variables. The results of this analysis are presented in
Table 5.

Table 5

Influence of the polymorphic genotypes rs2010963 and rs699947 of the VEGFA gene on quantitative and

qualitative indicators (based on the results of regression analysis)

. rs2010963 rs699947
Indicators W 0 W 0

Age, years 0.40 0.84 1.32 0.25

Duration of diabetes, years 3.76 0.15 0.33 0.57

Blood glucose, mmol / L 1.14 0.56 0.19 0.66

HbAlc, % 1.17 0.56 1.59 0.21

BCVA, units 0.44 0.80 6.01 0.01

IOP, mm Hg 2.63 0.27 0.37 0.54

CRT, pm 1.73 0.42 7.39 0.01

CRV, mm3 1.61 0.45 1.38 0.74
VEGFA, pg/ml 216.04 <0.001 73.24 1,1E-16

Gender 21.01 2.3E-05 3.42 0.06

Macular edema 1.88 0.39 1.02 0.31

Presence of PDR 7.61 0.02 6.04 0.01

Optic disc neovascularization 8.39 0.01 3.08 0.08

Neovascularization elsewhere 3.96 0.14 0.47 0.49

Vitreous hemorrhage 4.97 0.08 6.52 0.04

Vitreous neovascularization 3.91 0.14 2.5e-05 0.99

Remarks: W — Wald criterion; p — statistical significance of differences compared to the null hypothesis

(accepted at p <0.05).

Discussion. The results obtained correspond to
those found by F.B. Vailati et al. demonstrating the

increased incidence of ophthalmic and retinal diseases

and increased VEGFA gene expression in genotype
containing the C-allele (C/C or G/C) of polymorphism
rs2010963 in patients who did not have DM [17]. That
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is, these genotypes caused the increased VEGFA gene
expression, whereas, in our studies, they caused
increased levels of VEGFA in IOF. Research by C.F.
Chen et al. revealed a higher frequency of G/C and C/C
risk genotypes of polymorphism rs2010963 in patients
with DR as compared to patients with DM2 without
retinopathy (p = 0.0205). In addition, it revealed 1.6-2
times higher VEGFA gene expression and probably
higher VEGFA level in the presence of the C-allele
[18].

The regression analysis showed statistically
significant influence of VEGFA gene polymorphism
rs2010963 on the level of VEGFA in IOF (x2 = 216.0;
p =<0.001), sex (x2 = 21.0; p = 2.3E-05), PDR (x2 =
7.6; p = 0.02) and optic disc neovascularization (x2 =
8.39; p = 0.01). The remaining indicators had no
significant influence that is fundamentally in line with
the results presented in Table 1 and 2. The exceptions
are indicators of blood glucose level and genotype
distribution of patients with vitreous hemorrhage; the
regression analysis did not confirm the association of
these indicators with  polymorphic  genotypes
rs2010963 of the VEGFA gene.

With regard to polymorphism rs699947, the
regression analysis showed a statistically significant
influence on the following indicators: BCVA (x2 =
33.0; p = 3.5E-13), CRT (x2 =7.4; p = 0.01), VEGFA
level in IOF (x2 = 73.2; p = 1.1E-16), as well as the
presence of PDR (x2 = 6.0; p = 0.01) and vitreous
hemorrhage (x2 = 6.5; p = 0.04). At the same time, the
figures given in Table 3 show that differences in CRT
values among genotypes were not statistically
significant (p = 0.22), while the results of regression
analysis confirmed the genotype influence on this
indicator. The data presented in Table 4 also did not
confirm the statistical significance of differences in the
number of patients with PDR (p = 0.06) among
genotypes, while the regression analysis showed the
influence of genotypes on this indicator.

Similar results were achieved by researchers [19]
who found an increased level of VEGFA in blood
serum of patients with DR as compared to the control
group and it was more expressed in carriers of C/C
genotype of rs2010963.

The strongest influence of VEGFA gene
polymorphism rs699947 was observed in the level of
VEGFA in IOF (x2 = 33.0; p = 3.5E-13), which was
highest in ancestral C/C risk genotype carriers. It was
3.4 times higher than in minor A/A genotype carriers
and 1.8 times higher than in heterozygous C/A
genotype carriers.

Similar results were obtained in a study by X. Fan
et al. (2014) that showed an increase in serum VEGFA
level in patients with DR, which was more expressed in
carriers of C/C genotype than in carriers of C/A
genotype of polymorphism rs699947 [19].

CONCLUSIONS. The study has proven the
influence of rs2010963 polymorphism on the level of
VEGFA in IOF (C/C risk genotype had the maximum
level) and its association with gender (C/C risk was
more common in males than females - 3: 1), presence
of PDR (most frequently determined with the presence

of the C/C risk genotype: 45.4%) and optic disc
neovascularization (most frequently determined in the
presence of the G/C risk genotype: 21.4%). Thus, the
pathogenic influence of C/C risk genotype of this
polymorphism was more commonly detected in males,
was realized due to the high level of VEGFA in IOF
and was manifested by the maximum frequency of
PDR.

With regard to polymorphism rs699947, the study
has proven the influence of genotype on the BCVA
(minimum visual acuity was in C/C genotype), CRT
(maximum value was in C/C genotype), level of
VEGFA in IOF (maximum level was in C/C genotype),
as well as the presence of PDR and (most frequently
vitreous hemorrhage determined in the presence of C/C
genotype — 44.7% and 27.7%, respectively). Thus, the
pathogenic influence of C/C risk genotype of this
polymorphism was also realized due to the high level
of VEGFA in IOF, caused decreased visual acuity,
retinal thickening and was manifested by the maximum
frequency of PDR and vitreous hemorrhage.
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THE RELATIONSHIP BETWEEN THYROID GLAND FUNCTION AND THE RESULTS OF
CORONARY ANGIOGRAPHY

Abstract. The aim of this study was the investigation of the relationship between functional changes of heart
undergoing coronary angiography and functional condition of thyroid gland in patients with ischemic heart disease.
101 patients with ischemic heart disease were undergone coronary angiography. The plasma levels of low density
lipoproteins, triglycerids and thyroid stimulating hormone and alternations in echocardiography were included to
the trial. In addition, all patients were divided into two subgroups dependent on sex and TSH level, in which LDL
and TG levels were compared. According to the results of coronary angiography the levels TSH, LDL and TG

were different and its relationship with constricted coronary arteries were established.
Keywords: thyroid gland function, hypotireosis, hipertireosis, coronary angiography, thyroid stimulating

hormone, low density lipoproteins, triglycerids.

Thyroidal gland diseases is the second most
commonly endocrine disease in the world after diabetes
mellitus[l]. Hormones secreted by the gland are
considered to be important modifiers of metabolism.
Thyroid hormones have the ability to affect the
synthesis, mobilization and fragmentation of lipids, and
the effects of the fragmentation are far superior to the
synthesis effects [2]. As a result, thyroid disfunction, in
particular  hypothyroidism, is associated with
dyslipidemia, which increases the risk of endothelial
dysfunction, arterial hypertension, and cardiovascular
disease. Thyroidal hormones have numerous effects on
the cardiovascular system, including effects on the
ability of heart contraction, -electrophysiological
functions and cardiac structure [3, 4, 5]. In addition,
vascular tone, lipid levels and oxygen administration
are also dependent on thyroid status. Due to heart
contraction, thyroid hormones stimulate the systolic
contraction frequency and strength and the frequency
of diastolic emptying [5].

Electrophysiological effects can be demonstrated
by increased tachycardia in hyperthyroid patients and
the occurrence of tachycardia in calmness. Continuous
activation of elevated thyroid hormones also
accelerates heart protein synthesis and leads to the
development of concentric hypertrophy [6, 7]. When
the hyperthyroid status passes to the euthyroid status,
the heart's hypertrophy also reverts to normal heart
configuration. Increased thyroid hormone activity also
leads to decreased tone of the muscle tissue in arterial
vessels and, ultimately, a reduction in heart afterload
[8]. Thyroid hormones are also not ineffective in the
lipid spectrum. Hypothyroidism leads to an increase in
cholesterol levels, as the LDLP (Low-density
lipoprotein)is due to a decrease in its excretion and
increased levels [9, 10].

Taking into consideration all these statements, the
evaluation of the thyroid status in patients with
ischemic cardio disease is of great importance. Given
that Azerbaijan is an endemic zone for iodine
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deficiency, it should be noted that dysfunction of the
thyroid gland is one of the most pressing problems
facing healthcare. Dyslipidemia observed in
dysfunction of the thyroid gland, as the cause of the
atherosclerotic process in the veins, can be attributed to
the presence of certain dependence on the coronary
artery injury. From this point of view, comparison of
thyroidal gland hormones withcoronarography data is
very purposeful, as coronarography data reflects the
seriousness of atherosclerotic changes in the coronary
artery [16].

The aim of the present study is to evaluate the
impact on lipid spectrum of the thyroid status and the
counting of the vasoconstrictionin patients suffering
from ischemic cardio disease and exposed to coronary
angiography, and to determine the interaction between
them.

Material and Methods: 101 patients agedbetween
34-90 years (mean age 61, 69, 86)suffering from
ischemic cardio-disease and with vasoconstriction of
one or more coronary arteries of heart andwho were
exposed to invasive operation of coronary angiography
with by one or more narrow-neck coronary arteries
were involved in the study. Anamnestic data were
collected and examined by laboratory and instrumental
methods after the patient was admitted to the hospital.
The survey questionnaire included age, gender,
nutritional properties, cigarette smoking, alcohol
intake, presence of arterial hypertension and diabetes,
family history of cardiovascular disease, and so on
information. The objective examination included
measurement of arterial pressure on both arms,

Laboratory analyzes revealed blood levels of low
density lipoproteins (LDLP), triglyceride levels (TG)
and level of thyroid stimulating hormone (TSH) during
blood test. Normally, TSH levels in blood serum range
from 0.3 to 4, OuU/ml, LDLP<2.6 mmol/l, TG<1,7
mmol/l. Instrumental examinations like
echocardiographicexaminationwas performed and
signs of global and local hypokinesis and akinesis in
heart, signs of hypertrophy of the left and right
ventricles, cardiac ejection fraction and other indicators
were recorded.

The results obtained after the invasive intervention
of coronary angiography were compared with the
results obtained from laboratory analyzes. Statistical
processing of results has been carried out through the
Microsoft Office Excel program. Mean performance
indicators and standard deviation indicators, minimum
and maximum indicators were calculated using the
program and the correlation analysis was performed.
The accuracy of the differences between the mean
values of the results was calculated by the Student's t-
criterion. The difference was statistically significant
when p <0.05.

Results and Discussion: 101 patients were
exposed to coronary angiography intervention between
34-90 years (mean figure 61.48: 1: 9.79). 68 of them are
men (67.33%) and 33 women (32.67%). Patients have
been tested for the amount of thyroid stimulating
hormone (TSH), low density lipoproteins (LDLP) and
triglycerides (TG) in blood plasma. The table below
summarizes the results obtained in the general group of
patients, men and women (see Table 1).

anthropometric  indicators (height and weight
measurement).
Table 1
Comparison of results of laboratory analyses in patient group separated for gender
Patient group Age TSH LDLP TG
General (n=101) 61.48+9.79 5.3+11.79 8.27+£2.07 6.63£1.13
Male (n=68) 60.6249.67 4.99+13.35 8.53+4.11 8.15+6.63
Female (n=33) 64.59+9.55 5.61+6.93 7.72+6.63 5.87+4.58
Norm 0.3-4.0 uU/ml <2.6 mmol/l <1.7 mmol/l
p>0.05 p>0.05 p>0.05

As can be seen from the table, LDLP and TG
indicators in patient groups were higher than normal.
These indicators suggest that patients have high risk of
cardiovascular disease.

The mean TSH in the male group was lower than
that of the female group, but was higher in both groups
than normal. LDLP and TG indicators were higher in
male group.

Based on this, men have a higher risk of
cardiovascular disease compared to women.

Based on the results of echocardiographic
examination of the patients, 65 patients (64.36%) of
101 patients had left ventricular hypertrophy, global
and local hypokinesis and low ejection fraction. Only
18 patients (17.82%) had global and local hypokinesis,
and only 4 patients (3.96%) had left ventricular

hypertrophy, and only 7 patients (6.93%) had no
disorder.

In the control of TSH among 101 patients, 53
patients (52.47%) had euthyroid (hormal functionality
of the thyroid gland - TSH 0.3-4uU/ml), 19 patients
(18.81%) had hyperthyroidism and 29 patients
(28.71%) had hypothyroidism. Euthyroid patients were
predominant in the study, and the number of
hypothyroid patients were more frequently monitored
than those with hypothyroidism. Only 21 of the patients
with hyperthyroidism and hypothyroidism are treated
for dysfunction of thyroidal gland. The following table
presents TSH, LDLP and TG indicators in the blood
serum  of the  patients  with  euthyroid,
hyperthyroidismand hypothyroidism (see Table 2):
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Table 2
Comparison of results of laboratory analyses in patient group separated for TSH amount
Group Age TSH LDLP TG
Euthyroid (n=53) 59.43+7.15 1.92+11.09 5.16+1.31 2.37+0.08
Hyperthyroid (n=19) 61.32+7.18 0.15+0.12 3.76£1.03 2.16£1.29
Hypothyroid (n=29) 65.77+14.14 14.83+£18.98 5.56+1.53 2.33+0.69
Norm 0.3-4.0 uU/ml <2.6 mmol/l <1.7 mmol/l
The findings show that TSH indices in euthyroid,  hypothyroidpatient group (r = 0,36), moderate

hyperthyroid and hypothyroid groups were normal,
below normal and above normal, respectively and
LDLP indices were lower in the hyperthyroid group
compared to other groups and no significant difference
was observed in TG levels. LDLP and TG levels were
high in all three groups. Correlation coefficient
between LDLP and TG among common patients was r
= 0.3, correlation coefficient between TSH and LDLP
wasr = 0.32, i.e.there was a low correlation level.

The correlation between the rest indicators was not
monitored. A weak correlation dependence(r =0,23)
between TSH and TG in euthyroid patients, moderate
correlation dependence between TSH and LDLPin the

correlation dependence between LDLPand TG(r = 0,4
) were observed.

In 8 patients (7.92%) from 101 patients with
invasive intervention of coronary angiography 1
vasoconstriction, in 12 patients (11.88%), 3
vasoconstriction,in 29 (28.7%) 4vasoconstriction, in 47
patients (46.5%) 5vasoconstriction, in 4 patients
(3.96%) 6vasoconstrictionand only in 1 patient (0.99%)
Tvasoconstriction cases were observed. The following
table shows the frequency of occurrence
ofvasoconstrictionfound in coronary angiography in
euthyroid, hyperthyroid and hypothyroid groups (see
Table 3):

Table 3

Level of vasoconstriction in patient groups separated for TSH amount

Groups Euthyroid Hyperthyroid Hypothyroid
1 vasoconstriction 3.75% 10.53% 13.70%
3 vasoconstriction 5.66% 21.05% 6.89%
4 vasoconstriction 28.3% 47.37% 12.74%
5 vasoconstriction 52.8% 21.05% 51.72%
6 vasoconstriction 1.89% - 10.34%
7 vasoconstriction 1.89% - -

The correlation relationship  between the
frequency of occurrence of vasoconstrictionin different
groups was not statistically significant (p <0.05).
5vasoconstrictionin the euthyroid and hypothyroid
groups and 4vasoconstrictionin the hyperthyroid group
were more common.

Patients are divided into groups according to the
number of vasoconstriction. The following table
presents mean values of Thyroid simulating hormones
(TSH), Low-density lipoprotein (LDLP)
andtriglyceride(TG) and standard deviation indicators
in patients with 1, 3, 4, 5, 6, 7 vascular contractions:

Table 4
Laboratory analyses comparison in patients with various number of vasoconstriction
Groups TSH LDLP TG

1 vasoconstriction 5.47+7.89 4.62+£2.18 2.09+0.78

3 vasoconstriction 9.69+28.48 4.5+1.15 2.08+0.46

4 vasoconstriction 2,92 +4 .35 4.7+1.15 2.25+0.88

5 vasoconstriction 5.16+8.26 4.7+1.31 2.43£1.0
6 and 7 vasoconstriction 9.6+9.65 5.71+1.3 2.6.5+0.64

Norm 0.3-0.4Uu/ml <2.6 mmol/ml <1.76 mmol/ml

Based on the findings, it can be noted that the
group of patients divided by the number of
narrowingvessels differed only by thyroid simulating
hormones (TSH) indicators. LDLP (low-density
lipoprotein) and TG (triglyceride)indicators have been
highly monitoredin patient groups, but no significant
differences observed.

LDLP(low-density  lipoprotein) and TG
(triglyceride) indicators were significantly higher in
patients with vasoconstriction 5, 6, and 7. It can be
estimated that there is a certain degree of dependence
between the level of dyslipidemia and level of

atherosclerotic process observed in the coronary
vessels in the heart.

The subjection of lipid profile in patients with
thyroid gland dysfunction had been reported based on
results of various studies [11, 12, 13, 14, 15], however,
there are some distinct conclusions and interpretations
in this regard. There is lipid synthesis in
hypothyroidism and reduction in fragmentation,
resulting in lipid overgrowth and accumulation, as the
reduction in fragmentation is in the foreground. The
result of decreased lipid fragmentation may be due to
decreased lipolytic activity of postheparin.
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Based on our findings, the degree of dyslipidemia  a wide variety of disorders of the thyroid gland in the
in the euthyroid hyper-and hypothyroid patients hasnot  various forms. Continuation of the study is appropriate
been significantly different. In all three groups, patients  in determining the effect of thyroid dysfunction
had high cardiovascular risk. treatment on the degree of dyslipidemia in patients with

Thus, in patients with ischemic cardio disease ischemic cardio disease.

(ICD) and subjected to coronary angiography, there is
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PRINCIPLES OF FUNCTIONAL REHABILITATION OF PATIENTS AFTER RESECTION OF AN
EZABE LOWER JAW AS A RESULT OF REMOVAL OF A MALIGNANT TUMOR

Topicality. The duration and complexity of treating patients after surgery for removal of a malignant tumor
of the maxillofacial region is that complex functional and cosmetic disorders occur against the background of a
severe mental state. Postoperative defects of bone and soft tissues are eliminated by the methods of reconstructive
plastic surgery, however, functional disorders of chewing, swallowing, and speech are more persistent and
therefore need to perform a set of rehabilitation measures with targeted, progressive, consistent treatment and
constant monitoring. The degree of restoration of morphological and functional disorders largely depends on the
design features of the resection prosthesis, namely, the method of their fixation taking into account all possible
areas of retention, staging, correct determination of central occlusion and the condition of antagonist teeth.
Particularly difficult cases are when, after resection of the lower jaw, no teeth remain on the fragments, and the
upper jaw is toothless. The objective of the study was to develop the principles of functional rehabilitation in
patients after resection of the lower jaw, when both jaws are toothless. Materials and methods. The object of the
study was patients undergoing treatment in an oncology clinic and who, according to indications, were planning
to remove the lower jaw. In total, we observed 6 patients: 4 men and 2 women aged 55-62 years. After a clinical
examination, together with an oncologist surgeon, a plan of surgical intervention, orthopedic treatment was
outlined, mucosal compliance was determined, diagnostic models were studied, parallelometry, and speech therapy
correction were performed. Results. All patients underwent a three-stage prosthetics procedure. At the first stage,
a direct lower jaw prosthesis was made, a functional impression was taken, the central ratio of the jaws was
determined, and the formation of the forming prosthesis was determined. At the second stage, a replacement
denture is made. At the third stage, correction of occlusal contacts and phonetic correction of language movements
were carried out together with a speech therapist. As a result of orthopedic treatment, the contours of the face and
the shape of the oral gap were restored, the retention of the tongue in the oral cavity was ensured, the salivation
stopped. Thus, the results of the study indicate the feasibility of manufacturing immediate prostheses. The
percentage of errors will be significantly less if you take impressions and determine the central ratio in the
preoperative period. The manufacture of immediate prostheses will significantly accelerate the normalization of
impaired chewing, swallowing and speech functions even in severe disorders in the maxillofacial region. In the
absence of conditions for fixation, it is especially necessary to draw up a zone of muscular equilibrium with
modeling individual optimal thickness of the base and bed for the tongue. This sequence of orthopedic treatment
has a positive effect on the mental state of the patient.
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Conclusions. The results of the study indicate the feasibility of manufacturing immediate prostheses, the
manufacture of which will significantly accelerate the normalization of impaired functions of chewing, swallowing
and speech, even in severe disorders in the maxillofacial region, normalizes the psyche of patients. After resection
of the lower jaw and the absence of teeth on both jaws, in order to maintain the shape of the face before plastic
surgery, we recommend making a prosthesis with modeling of the hyoid protrusion with raising the bottom of the
oral cavity.

AkTtyanpHicTb. TpHUBaNiCTh 1 CKIAAHICTH JIKYBaHHS XBOPHX IICIIS OIEPATUBHUX BTPYYaHb 3 TPHUBOILY
BUJIQJICHHS 3JIOSIKICHOI IyXJIMHH INENEHHO-IWIEBOI IUISHKM IIOJSTa€ B TOMY, IO BHWHHKAIOTh CKJIaJHI
(yHKIiOHABHI 1 KOCMETHYHI TOPYIICHHS Ha T BaXXKOTO MCHXi4HOro craHy. llicmsomepamiiini aedexrn
KICTKOBHX 1 M'IKMX TKaHHH YCYBalOTh METOAAMH BIHOBHOI IUTACTWYHOI Xipyprii, mpore (yHKIiOHAIBHI
MOPYIICHHS JKyBaHHs, KOBTAHHS, MOBJICHHS OUTBII CTiiiKi 1 TOMy mOTpeOyrOTh BUKOHAHHS KOMITICKCY 3aXO/iB
peabimitamii 3 HidecIpPIMOBAHUM, HOCTYHNAIBHUM, ITOCIIJOBHUM JIKYBaHHSM 1 IOCTIHHHUM CIIOCTEPEKCHHSM.
CryniHb BiZHOBJIECHHS MOPQOJIOTiYHMX 1 (QYHKIIOHAJbHUX NOPYLIIEHb B 3HAYHI Mipi 3aJIe)XUTh BiA
KOHCTPYKTUBHHX OCOOJIMBOCTEH pe3eKliiiHy mpoTe3a, a came, crnocoOy iXx ¢ikcamii 3 ypaxyBaHHSM BCiX
MOXIIMBHX 30H peTeHIii, MOCTaHOBKH 3y0iB, MPaBHIBHOCTI BU3HAYCHHS LEHTPAIBHOI OKMO3ii 1 cTany 3y0iB-
aHTaroHicTiB. OCcoOJIMBO CKJIaJHUMHU € BUIIAIKH, KOJH IICJs PE3eKIil HWKHBOI IIeNenu Ha (parMeHTax He
3aJMIIAEThCsl 3yOiB, a BepxHs Iuenena 0e33y0a. Merolo jgociipkeHHS Oysio pO3pOOMTH NPHHIMIIN
(hyHKIiOHANMBPHOI peabimiTamii y XBOpWX Iicis pe3eKHii HIDKHBOI IIeyend, Kouu oOuaBi menernu 0e33y0i.
Martepianan Ta Meroau. O0'ekToM JOCITiKEHHS OyIIH XBOPI, sIKi Mepe0yBalOTh Ha JTiKYBaHHI B OHKOJIOTIYHOMY
JHCIIaHCepi 1 SIKUM 3a MOKa3aHHSIMH IUIAHYBaJIOCS BHIAJICHHS HIDKHBOI IIeJend. Behoro mix HammMm Harisgom
Oyino 6 xBOpHX: 4 YOJOBIKIB 1 2 XKIHKH y Billi 55-62 poku. [licist KIiHITHOTO 00CTEXEHHS CIUIBHO 3 XipyproM-
OHKOJIOTOM OyB HaMiueHHMH IUIaH OIIEPAaTHBHOTO BTPYYAHHS, OPTOINEIMYHOTO JIKYBaHHS, BH3HAYCHA
MOJATINBICT CIM30BOi OOOJIOHKH, BHBUYCHI NIarHOCTUYHI MOJEIi, MPOBEACHA MMapalieIOMETpis, JOTOIeINIHa
kopekiis. PesyabTaTn. Beim XxBopuM Oyiia npoBeieHa TphoXeTaIriHa METO/IMKa poTe3yBaHHs. Ha nepromy erami
OyB BHUTOTOBJICHHH Oe3mocepeHill MpoTe3 HWXHBOI IeNeNH, 3HATHH (YHKIIOHATbHUN BiJOUTOK, BU3HAYCHO
LEHTPaJIbHE CIIBBIIHOIICHHS WIENEN, BUTOTOBICHUH (QopMytounii pore3. Ha apyromy erami - BUrOTOBJICHUIMA
mpoTes, o 3amimrye. Ha TpethoMy erarni Oyiia mpoBeieHa KOPEKIis OKITFO31MHNX KOHTAKTIB 1 (HOHETHYHA KOPEKITist
PYXiB sI3MKa pa3oM JIOTOIeIoM. B pe3ynbTaTi OpTONEeUYHOTO JIIKYBaHHS OyJM BiIHOBJIEHI KOHTYpH OOIMYYs i
(dopma poTOBOI LIUIMHH, 3a0€3MEYEHO YTPUMAaHHS S3MKa B TIOPOYKHUHI pOTa, NPUIMHKUIIACS CIMHOTEYa. TakuM
YMHOM, pE3yJIbTaTH IPOBEACHOTO [OCITIIKCHHS CBIIY4aTh PO JOLUIBHICTE BHTOTOBJIEHHS Oe3mocepernHix
npoTesiB. BimcoTrok mommiok Oyae 3HAYHO MEHIIMH, SIKIIO 3HIMATH BiIOWTKA 1 BU3HAYaTH ICHTpAlbHE
CHIBBIIHOIICHHS B TepeaonepamiifHoMy nepioni. BUroToBiaeHHs Oe3mocepeiHiX MPOTe3iB 3HAYHO MPUCKOPUTH
HOpMaJTi3aIlifo MopyIeHnx (GpyHKIIii )KyBaHHS, KOBTAHHS i MOBJICHHS HaBiTh IPH BaXKUX PO3JIAIaX B IIEIEITHO-
nneBii ginsHi. [Tpu BigcyTHOCTI yMOB 1U1s (hikcarlii 0cOOIHBO peTeThHO HEOOXiTHO OQOPMIIITH 30HY M'SI30BOT
pIBHOBaru i3 MOJENIOBaHHSAM IH/IMBINyaJbHOI ONTUMAaJbHOI TOBLIMHU Oa3zucy 1 Joxka aist si3uka. Taka
MOCJIITOBHICTh OPTOMEAMYHOTO JIIKYBaHHS IMO3MTUBHO BIUIMBAE HA IMCHUXIYHUM CTaH mMallieHTa. BHCHOBKH.
PesysnpraT mpoBeNEHOTo JOCIHIKEHHs CBIAYaTh MPO JNOLUIBHICTE BHIOTOBIICHHS Oe€3MOCepeNHiX MpOTe3iB,
BUTOTOBJICHHS SIKMX 3HAYHO MPHCKOPUTH HOpMali3allifo NOpylieHnX (YHKIIH KyBaHHS, KOBTAHHS 1 MOBJICHHS
HaBiTh IPH BAXKHX pO3JIailaX B IIENEHHO-IMLEBIH JIsSHII, HOpMali3ye Ncuxiky mamienTiB. [licis pesexuii
HIDKHBOI IIEJICTH 1 BiACYTHOCTI 3y0iB Ha 000X Imenenax Uit 30epexeHHs KoHpirypamii oOmudys mnepen
MPOBEICHHSIM IUIACTUYHOI orepanii peKOMEHAYEMO BUTOTOBISITH (OPMYIOUMH IPOTE3 i3 MOJEIIOBAHHIM
Mi'I3MKOBOT BUCTYITY 3 HMIIHATTSM JJHA POTOBOI MOPOXKHIHHU.

Key words: malignant tumors, resection of the lower jaw, toothless jaws, functional rehabilitation.

Kurouosi  cnosa: 3noaxicui nyxauuu, pesexyis HudchHvboi wenenu, 0e33y0i wenenu, @QYHKYIOHATbHA
peabinimayis.

AxTyanapHicth. TpuBajicTe 1  CKIagHICTL  NpoOTe3a, a came, crocoly iX Qikcaril 3 ypaxyBaHHIM

JIKyBaHHS XBOPHX IICJI ONEPaTHBHUX BTPYYaHb 3
NPUBOAY BUIAICHHS 3JI0SKICHOT MyXJIMHH IIEJIEeTHO-
JMLEBOT  JAUISHKA —TPHU3BOAUTH 1O BHHUKHEHHS
CKIaAHUX  (QYHKIIOHATBHUX  Ta  KOCMETHYHHX
MOPYIIEHb Ha TIi BAKKOTO MCHUXIYHOTO cTany [1, 3, 5,
6, 9] IicnsonepaniiiHi Te)eKTH KICTKOBHUX 1 M'SKUX
TKaHWH YCYBalOTh METOAAaMH BiJHOBHOI IUIACTUYHOI
Xipyprii, mpoTe QyHKIIOHAIBHI ITOPYLIEHHS KyBaHHS,
KOBTaHHSI, MOBJICHHSI O1JTBIII CTiHKI 1 TOMY IIOTPEOYIOTH
BUKOHAHHS KOMIUIEKCY 3aXoAiB pealimitamii 3
[UIECIPSIMOBAHAM,  TOCTYIAJIBHUM,  IIOCIIiJOBHUM
JIKyBaHHAM Ta MOCTIHHUM criocTepeskeHHsM [10, 117.
CrymiHp BiZTHOBJICHHS MOP(HOIOTIHHUX i
(hyHKIIOHATTFHUX MOPYIICHb B 3HAYHIN Mipi 3aJIeKUTh
BiJl KOHCTPYKTHBHHX OCOOJIHMBOCTEH pPE3EKIIIHHOTO

BCIX MOJJIMBHX 30H pETEHIll, MOCTaHOBKU 3yOiB,
MIPaBUIBHOCTI BH3HAYCHHSA ILEHTPANbHOI OKIIO3ii Ta
cTaHy 3ybiB-aHTaronictie [4, 7, 8]. OcobmmBo
CKJIaJHIMH € BUMAJKH, KOJH IICIA pe3eKii HIKHBOT
menenu (HI) Ha ¢pparmeHTax He 3aIUIIAETHCS 3y0iB,
a BepxHs menena (BILL) 6e33y0a [2,4].

Mera. Po3pobutn npuHmMNM (QyHKIIOHAJIHHOT
peabimiTanii y XBOpHX TMicCis pe3eKUii HWKHBOI
[IeJIeTTH, KOJIU 0OnIBI miesenu 6e33y0i.

Martepiann Ta METO/H. Pesynbratrom
JocimipkeHHs Oynmm  xBopi, sKki mepeOyBamum Ha
JKyBaHHI B OHKOJIOTIYHOMY AWCIAHCEPi 1 SKUM 3a
MoKa3aHHAMH IutanyBasiocsi BuaasnienHs HII. Bcworo
M HaIIUM CIIOCTepeXeHHsIM Oyino 6 xBopux: 4
4oJOBiKM 1 2 KiHKM y Bimi 55-62 poxm. Ilicmsa
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KIIIHIYHOTO  OOCTEXKEHHS CHUIBHO 3  XIpyproM-  pe3eKlis Ha MoJeli 1 BHIOTOBJIEHHH Oe3mocepenHii
OHKOJIOTOM OyB HamiueHuid 1aH oneparuBHoro mnpore3 (BII) HwkHboi menenu. Sk pesynbrar
BTpy4YaHHS, IUIAaH  OPTONEJMYHOTO  JIKYyBaHHS, HPOTe3yBaHHS HAaBOAMMO Ha NpHUKIIaAi XxBoporo C-koBa
BU3HAYCHA IIJJATIMBICTH  ciau3oBoi  obosoHkH, B.K., kapra obctexxenHs Ne 54. OnHak, B pe3yibrari
BUBYCHI JIarHOCTUYHI MOJIeNi, MpOBE/ICHA  MICHSIONEPAIiifHOr0 HAOpPsIKy S3UKa i HIDKHBOI T'yOu

HapaneoOMeTpis, JTOroNeANYHa KOPEKIis.
PesyabTaTn. BciM XBOpMM 3rifiHO 3 IUTaHOM
OTIepaTHBHOTO BTPY4YaHHS Oyla mpoBeaeHa (haHTOMHA

(puc.1) BIl He OyB HakimaneHWH Ha omepaliifHOMY
cTouI.

Puc. 1. 3oeniwniil uensio xeopozo C-xosa B.K., kapma obcmedicenns
No 54 nicsi 00HOCmOpoHHbOT pe3eKyii HUNCHLOT Weneni.

[Ipu 06'ekTHBHOMY OOCTEXKCHHI pi3Ke MOPYIICHHAS
KOHQirypamii obmuyadst, HaOpsSK s3WKa 1 3MiHa Horo
po3TamryBaHHS 13 XapakTepHHUM BHCYHCHHAM i
HaKJIaJICHHSIM Ha HIDKHIO TYOy, CIMHOTEYa, HEYiTKICTh
NPy BUMOBI 3BYKIB, MOPYIUEHHS IiSUIBHOCTI M'A3iB
JKyBaJlbHOTO — amapary. HwkHs ryba HaOpskia,

rinepemoBaHa. besnepepBricte HII[ mopymena
BHACIIJIOK ii pe3ekii, pparMeHT 37iBa M0 3aIHIIHBCA,
po3mipom 2x3 cM, 3MmimeHui B OiK s3uWKa, pyOIi B
mia'si3uKoBoi AinsgHMI. [ToBHA BinCyTHICTE 3y0iB (pHC.
2).

A- npu onywenomy szuyi; b - npu npunionsimomy szuyi.

XBopomy OyB moctaBieHui miarao3: CtaH micis
pesexuii monoBuHu HII| cripaBa, yacTuHM si3MKa Ta THa
nopoxxHuHN pota. bessyba BIIl, 2 tun arpodii 3a
Hlpenepom. Brparta xyBanbHOI e(eKTHBHOCTI 3a
AranoBum 100%. Ilicist 3MeHIIeHHs HaOpsiky OyB
CKJIQJIEHUH TUIAaH OPTOINEIUYHOTO JIIKYBaHHS, SKHH
nepexbayaB, B  IepHly 4epry, BHUIOTOBJICHHS
tdopmyrogoro mpotesa. Jma mporo Oymo 3HATO

OpIEHTOBHI ~ aHaToMmiuHi  Bigbutkw 3  BI[ i
iC/ITonepamninHoro OJIst HIIT €JIACTUYHOKO
BinOuTkoBOr0 Macor "Cromopan", wmogens HIIJ

BHBYCHA B IAPAJICIIOMETPI TSl BU3HAYCHHS MOXKITUBUX
30H pEeTeHWil 1010 BHYTPIlIHBOI Kocoi JiHii, a
BUTOTOBNICHHH 10 omepamnii BII 3actocoByBamu sk
IHAMBITyaIbHY JIOKKY. [Ipy BU3HAUCHHI IIEHTPAITBHOTO
CHIBBIIHOIICHHS  IIeJleN  3BEpTald  yBary Ha

BIZICYTHICTh MIDKaJIbBEOJIIPHOI NPOCTOPY 1 HecTilike
nojoxxeHHss Gparmenta HIL| B Oiunii ninsgHIi, TOMY
IIPOCTOPOBE PO3MIIIEHHS IIeJIeN BU3HAYAIM JICKUIbKa
pasiB. Y HacTymHe BiJBiIyBaHHA IepeBipsIIN
KOHCTPYKIIiI0 BEPXHHOTO MOBHOT'O 3HIMHOT'O MPOTE3a.
[Ticns waknmaneHHs roroBoro mpote3a Ha BIIT i

¢dopmyrouoro - Ha HII[, mnpoBoguIM KOPEKIiO
OKJIIO3IMHMX  KOHTAKTIB, 3IiHCHIOBAJIM IIOJICHHE
CIIOCTEPEKEHHS, CBOEYACHE 1 pETeNbHE YCYHEHHS

TPaBMYIOUHMX YWHHHUKIB. Y pe3yJjbTaTi HaOpsKIOCTI
MSIKMX TKaHHH B JAUISHKAaX IIUIBHOTO NPHJIATaHHA
mpoTe3a yTBOpWIHMCA TposiexHi. Ilicns 3MeHmeHHs
HaOpSAKIOCTI OyJIO THOPYIIEHO KpaioBe NpHISTaHHS
npore3a, ocobnmBo B mepenHii aimstHIi. [IpoBeneHo
naboparopHe nepe6a3zyBaHHs i3 3aMiHOIO
BiZIOMTKOBOTO Marepialy Ha 0e30apBHy IUIacTMacy,
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OJTHAK CIpOOM NOCATTH NOCTaTHBOI (pikcamii mporesa
3ATUIIWINCS HepealizoBaHuMu (puc.3).

Jpyruii  eram  OpTONENWYHOrO  JIKYBaHHS
nependayaB BHUTOTOBJIEHHSA IpoTe3a, IO 3aMilIye.
ToMy BU3HA4YEHHS IIEHTPAIBLHOIO CIIBBIIHOIIECHHS
mienen y TOpIBHSHHI 3 momepenHiM Oyjo 3Ha4YyHO

MOPOCTillIe, TOMY IO TAI€HT MPOTIrOM MICSIIT
KOpucCTyBaBcsi  (GopmyrouuMm  mpotesoMm.  Ilicms
00'eMHOr0 MOJEIIOBAHHS nporesa B

PETPOATBBEOIIPHOMY 1

MiA'SI3MKOBOMY  TIPOCTOPI

Puc 3. Qopmyrouuii npomes nicis nepebaszysanis 1a00paAmopHuUM mMemooom 6e306apeHoI0 NIACmmaco:
A - koncmpyxyis npomesa; b - npomes 6 nopodchuni poma nayicnma.

BinOuTKOBMM Marepianom "Stomaflex" mnposenu
nabopaTopHe nepeba3yBaHHs 0E3K0JIBLOPOBOIO
mwiactMacoro. CKIamHICTh  TOCTAHOBKH — HIDKHIX

(dbpoHTanbHUX 3y0iB Oysa MOB'sS3aHAa i3 BiICYTHICTIO
AQHATOMIYHHX OPIEHTHPIB. Y OIYHMX AIISHKAX B 3B'SI3KY
3 MaJIMM MiXaJIbBEOJSIPHUM IPOCTOPOM 1 BiICYTHICTIO
MicId U1 3yOiB Ha TOBEpXHI 0azucy Oymu 3poOieHi
BiIOUTKH OKITFO31ITHOT HOBEPXHI BEpXHiX 3y0iB (pHC. 4).

Puc. 4. llocmitini npomesu nayienma.

[MpuHumn  HaOMMKEHHS  PIBHA  OKIIIO3iiHOT
wroumuu g0 HIL, ne ymoBu dikcawii nporesa Oynu
3HaYyHO Tipuie, HE MOXXHa OyJIO BIATBOPUTH B
KOHKPETHiH cuTyarii, ToMy 1110 Take po3MileHHs 3y0iB
HE MOIJIO YTPUMATH SI3UK B OpOXKHUHI poTa. 11106 He

nepemkopkatn  pyxam  HII[ B Oi4HUX JinstHKax
npote3a BII] mpoBenw MOCTAaHOBKY NPEMOIIIPIB 1
MOJISIPIB 3 HEBEITMKHUMHU rOPOAMU 1 TIOJIOTUMU CXHUIIAMH,
a y ¢poHTanbHil AiIAHII 0e3 pi3LeBOro MEpeKpUTTS
(puc.5).
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Puc. 5. Pezynomamu npome3y8anis Xgopozo:
A- posmiugenns pe3ekyitino2o npomesa Ha HUXCHIt weneni; b - 00udsa npomesa 6 ROPOJICHUHI pOoma 6 OKH03Il.

3 ormsny Ha Te, mo Onm3pko 90% 3BYKOBHX
APTUKYJAIHUX KOHTAKTIB S3MKa 3IIHCHIOETHCS B
MepeAHIA AUISHIN TBEPIOTO MiAHEOIHHS, OCOOIUBY
yBary mpu MojeintoBaHHI 6asucy mpoteza BIIl Gyio
MPUAICHO O(QOPMIICHHIO KOHTYPY SICEHHOTO Kparo
(poHTambHUX 3y0IB 1 TONEpeYHUX IMiTHSOIHHUX
CKJIIaJOK. 3aCTOCOBYBaNIM (PYHKI[IOHANBHI TPOOM Ha
BUMOBY 3ByKiB: "3-m, ¢-B, na-T, r-k". Ilicia
MPOTE3YBaHHs], BpPaXOBYIOUH OOMEXKEHY pPyXOMICTh
S3MKa, MOBJICHHS XBOPOTO OYyII0O HEUITKE, HE 30BCIM
3po3yMmijie, TpPOTE B XOJAI TPEHYBaHb IIOCTYIOBO
HOpMaJlizyBajocs.

JIyist TOCATHEHHS YITKOCTI MOBJICHHSI JIOTONIEJIOM
OyB IpU3HAuYCHHUH KOMILIEKC 3aXO[IB: B TEpPILY Yepry
NPUCTYNIAIIM JO BIpPaB, sKi aKTHBI3YIOTh MIMI4HY
MYCKYJNaTypy i pyXu ry0, IMOTIM OCBOIOBAJIM BIPaBH
st HIL (pyxu BHU3, Briepea, Ha3aj, BIIiBO i BIPaBoO),
MOTIM BIIPAaBH VISl HIDKHBOI TyOH 1 sizuka. [Ipu npomy

BpPaxOBYB&JIM, 110 TIIOPYLICHHS aHAaTOMIii SI3UKa
BimOymocs B  Tepiof, KOJNH MOBJICHHS  BXKeE
chopMyBaiocs, OTXe, MaJMd Micue IpaBWIbHI

KOOpAMHAIHHI YCTAHOBKH, 1[0 BUKOPUCTOBYBAJIH JIJIs
PO3pOOKH aKTUBHHX PYXiB 30€pekKEeHUX M's3iB.

B pesynbrari OpTONEAMYHOrO JIKYBaHHS OyiH
BIZIHOBJICHI KOHTYpH oOmuuust 1 ¢opma poroBoi
IIIJTMHY, 320€3M1e4eHO YTPUMAaHHS SI3MKa B IIOPOXKHUHI
pora, MPHUNMHWIACS CIUHOTeYa. TakuM YHHOM,
pe3yabTaTH MPOBENCHOTO JOCHTIIKEHHS CBiIYaTh PO
nounuibHicTh BUrorosiieHHs BII. BixcoToxk moMMIOK
Oyze 3HaYHO MeEHINE, SKIIO 3HIMATH BITOUTKH 1
BU3HAYATH LEHTpaIbHE CIiBBiTHOIIICHHS B
nepenonepaniiHomy nepioai. Came BurotoBieHHs bI1
3HAYHO TIPUCKOPUTH HOPMAJI3aIlil0  HOPYIICHUX
(hyHKIIIH KyBaHHS, KOBTaHHS 1 MOBJICHHS HaBiTh MPH
BaXKKHX LIEJIeTTHO-JTUIIEBUX po3nanax. [pu
BIZICYTHOCTI yMOB i ¢ikcarii ocoOInBO peTeNnbHO
HeoOXiTHO OoQOpMIIITH 30HY M'SI30BOi piBHOBaru i3
MOJETIOBAHHIM IHANBIyaIbHOT ONTHUMAaIbHOT
TOBIIUHKM 0a3uWcy 1 Jioka il s3uKa.  Taka
MOCJITOBHICTh OPTOIEIUYHOTO JIIKYBaHHS [TO3UTHBHO
BIUIMBA€ Ha NICHXIYHUH CTaH MaIlieHTa.

BucnoBkm. PesynbTatu IIPOBEJEHOTO
JIOCIIJIKSHHS CBIYaTh PO TOUITbHICTh BUTOTOBJICHHS
GesnocepesHiX TPOTE3iB, SIKI 3HAYHO NPUCKOPIOIOTH
HOpMAJIi3aIifo  MopymeHnx  (YHKIIH  KyBaHHS,
KOBTaHHS 1 MOBJICHHSI HaBITh NP BaXKKUX PO3Naaax B
IIENEMHO-JTULEBIH TUISHIN, 3HWKY€E MCUXIYHI pO3JIanu

marfienTiB. [licns  pesekiii HIDKHBOI IIenend 1
BIJICYTHOCTI 3y0iB Ha 000X Ienenax st 30epeKeHHs
koH(pirypamii  oOauuys  mepex  MPOBEICHHSIM
IUIACTUYHOI omepanii PEeKOMEHIYEMO BHUTOTOBJISITH
(dhopMyroumii IpoTE3 13 MOJCITIOBAHHAM i I3HKOBOTO
BUCTYIY 3 MiJHATTSAM JHA POTOBOT MOPOKHUHU.
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MODERN CONSERVATIVE METHODS OF TREATMENT OF GENITAL PROLAPSE

Byouenxo €ezen Anamoniiioguu

acnipaum kaghedpu aKyuiepcmeda, 2iHeKono2ii ma MeouyuHu niooa
Hayionanvua meouuna axademis niciaouniomuoi oceimu imeni I1. JI. [llynuxa

CYYACHI KOHCEPBATUBHI METOAU JIIKYBAHHS I'EHITAJIBHOI'O ITPOJIAIICY

Summary. The article describes genital prolapse as a pathology of female genital organs. The factors leading
to the occurrence of genital prolapse in women of different age groups are presented. Clinical manifestations and
mechanisms of their occurrence are substantiated. Considered variants of treatment of women with genital prolapse
of various degrees of severity. Illumination of the data of our research of the method of prophylaxis of genital
prolapse in the late postpartum period with the help of Corelax vaginal cones.

AHoTaniss. B crarTi ommcaHWii TEeHITANBHHH MPOJANIC SK MATOJNOTiA JKIHOYMX CTAaTeBHX OpTraHiB.
[IpencraBneni ¢axTopw, MO 3YMOBIIOIOTh BHHHKHEHHS T€HITAIFHOTO IIPOJANCY Y JKIHOK Pi3HHX BIKOBUX
Kareropifi. OmucaHi KITiHIYHI TPOSBH Ta OOIPYHTOBaHI MeXaHI3MU iX BHHUKHEHHS. PO3IIISIHYTI BapiaHTH
JKYBaHHS J)KIHOK 3 T€HITAIbHUM TIPOJIANICOM PI3HOTO CTYIEHIO TSHKKOCTI. BUCBITIICHH] 1aHHI IPOBEACHOTO HAMHU
JOCHIIJDKEHHST METOJy MNpoQiIaKTHKUA T'€HITaJbHOTO IIPOJIANCy B Mi3HBOMY IMICJISTIONOrOBOMY Iepioai 3a

JIOTTIOMOT' 00 BariHambHUX KoHyCiB Corelax.

Key words: genital prolapse, rectocele, pelvic floor, connective tissue, vaginal cones.
Knrouosi crosa: cenimanvruii npoJanc, pekmoyeie, maszoee ()HO, CnoJjly4Ha mKaHuna, BACIHANbHI KOHYCU.

IHocranoBka npoodaemm. AKTyanmbHICTh
npoOJeMr TeHITaJbHOTO Tpoyiancy oOyMOBJICHA
3HAYHOIO TOMIMPEHICTIO 1 paHHBOI MaHidecTarien. Y
CTPYKTYpi  TIHEKOJOTiYHHX  3aXBOpPIOBaHb  JlaHa
narouoris Bapiroe Big 11 mo 38,9%, a 1i mik B 56,3%
BUTIAJIKIB pumIazae Ha Bik crapme 50 pokis [1, 7, 11,
17, 37]. OctaHHIM 4acoM BiI3HAYAETHCS TEHCHLIS J10
«OMOJIOJDKEHHS»  TIPOJIaIiCy, MepeBaXKaHHIO HOro
BOXKHUX (OpM, 3alydeHHIO 0 TPOIEC CYMIKHHX
OpraHiB 3 MOPYMIEHHAM iX ¢yHKuii. XKiHku y Bimi Big
30 mo 45 pokiB craHoBmATh 30-37,5% xBopux 3
reHiTanbHUM mposancom, a g0 30 pokie - 10,1-12,3%
[3, 13, 26].

JoBenieHO, IO TEHITAIBHUHN MPOJIANIC BUHHUKAE
BHACJIIZIOK HEIOCTATHOCTI MiATPUMYIOYOl (QyHKIIT
TazoBoro nmHa [4, 7, 12]. Sk Bimomo, BuOip MeToxdy i
JIOCTYITY ONIEPaTHUBHOI Tepallii IPYHTYEThCS HA 3HAHHSIX
aHaToMii, OCKIJIbKH BIJHOBJEHHS aHATOMIYHHX 3MiH
y AUISHIII Ta30BOTO JHA CHpHS€E€ HOpMaiizamii Horo
¢ynkmii. Cmix 3a3HaYUTH, O CTPYKTYpH AiadparMu
Ta3a TOCTIHHO mepedyBalOTh Mia Mi€I0 TUHAMIYHOTO
HABAHTAXXCHHS, BHACIIZOK YOr0 JIETKO BHUHHKAIOTH

po3puBH 3B’s130K. [IpoTe chOroTHi BiIOMO, IO HE JINTIIS
MEXaHIYHE TIOIIKOKCHHS € MPUYUHOI OMYIICHHS
TAa30BHX  OpraiB. Y JEKITBKOX  JOCIHIIKESHHIX
JOBEJICHO, MIO Y KIHOK 13 TIPOJAIlCOM 3HWKEHA
KOHIICHTpAIlisl KOJNareHy. BUXomsdu 3 IOT0, MOXHA
MIPUITYCTUTH, MO TEHITAIFHUH IMpoJjarc — e Halbyrta
naToJIoris ekcrpanetosaproi marpuri [1, 3, 5, 10].
OmHy i3 KIIOYOBMX TMO3UIIKA Yy MaToreHesi
PO3BUTKY PEIMINBY TEHITAILHOTO MPOJANCy MOCiaae
JMCIUTasis crony4Hoi Tkanuuu [2, 4, 11, 12]. Ti o3naku
Ha TJi CTaHiB, M0 BHUKJIUKAIOTh IIiBHUILEHHS
BHYTPIIIHROYEPEBHOTO THCKY, CIiJl BPAaXOBYBAaTH SIK
(hakTOp BHCOKOTO PH3HKY (DOpPMYBaHHS PCIHINBY B
MAI[IEHTOK, SKUM IUTAHYETHCS MEPBUHHE OICpPATHBHE
BTPYYaHHs 3 IIPUBOJY T'€HITAIBHOTO TpoJancy [6, 14].
ToMy, KOHCEpBAaTUBHE JIIKYBaHHSI IIPOJIANICY Ta30BHX
OpraHiB  3JaTHE YCYHYTH CHUMITOMH JaHOTO
3aXBOPIOBAaHHA 1 CYTTEBO MOJIMIIUTH SAKICTH XKHUTTS
narieHTa. KoHcepBaTUBHE JIiKyBaHHS € O€3MEYHHM,
e(eKTUBHKMM 1 eKOHOMIYHO BuTigHuM [2, 5, 7, 9, 13].
HeoOxigHo TakoXx mam’sTaTH, IO TPOJIAIC
Ta30BUX OpraHiB € TaKoX CKJIaJHOI MEIHNKO-
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COLIaJIbHOIO MPOOJIEMOI0, SIKa IOCHIIIOETHCS  SIK
HeOaXKaHHSAM KIHKH OOTOBOPIOBATU JaHY CHUTYAIlil0
HaBiTh 3 JiKapeM, Tak 1 HeyBaroto a0 I i Il cramismu
3aXBOPIOBAaHHA 3  OOKy  aKyIluepiB-TiHEKOJIOTIB
MEPBUHHOI JIAHKH.

VY Hamifi KpaiHi NOMMPEHICTh TEHITAIFHOTO
npoJancy omiHtoeTbes B 25-45% [2, 4, 8, 27, 30, 35].
Iponamnc BusBisteTscs y 40 3 100 xinok y Bimi Big 30
1o 45 pokiB, a y K0XxkHOI 2-# 3 HuX, crapme 50 pokiB, y
10-20% Bumaakax - JOCATAIOYH BUPAKEHOIO CTaIl, 110
BUMarae OrepaTHBHOTO JIiKyBaHHs [3, 13, 23, 25, 30].
Takox Bimomo, mo y30-50 % okiHOK, sKi
HapOJKyBaJld, BUHHKAE IPOJIATIC Ta30BHX Oprais. |
X04Ya 3arpo3u AJIS XKHUTTS L MATOJIOTIs 3a3BHYall He
Hece, BOHa 3HAYHO  YCKIAQIHIOE  HOPMaJbHY
JKUTTEMISTIBHICT KIHKUA. J[oBeleHO, 110 reHiTalbHHMA
nponaric (I'Tl) BuHMKae BHACHIIOK HEZOCTATHOCTI
migaTpumytouoi ¢pyHKIii TazoBoro axa [12, 23].

Sk Bimomo, BHOIp METOMY i IOCTYITy OTIepaTUBHOL
Teparii TPYHTY€eThCS Ha 3HAHHSAX aHATOMii, OCKUTBKA
BiTHOBJICHHS aHATOMIYHHX 3MiH Y JUISHII Ta30BOTO
IHa cropuse HopMmamizamii #oro ¢yHkmii. Crix
3a3HAYUTH, IO CTPYKTYpH AiadparmMu Taza MOCTIHHO
nepeOyBaroTh Mij €0 TUHAMIYHOTO HABaHTAKCHHS,
BHACJIIJIOK YOT0 JIETKO BHHHUKAIOTh PO3PHUBHU 3B’S30K.
[IpoTe choromHi BiOMO, IO HE JIKIIE MEXaHIUuHE
MOMIKOJDKEHHSI € IPUYMHOI0  ONYILIEHHS  Ta30BHX
opraHiB. Y JEKIJIbKOX JOCITIDKEHHAX JOBEICHO, IO
Yy KIHOK 13 MpOJIalicOM 3HW)KEHa KOHLEHTpAIis
KoJlareHy. Buxoasdn 3 nporo, MOXHa NPUITYCTUTH, IO
I'TT- mne walOyra mAaToOJNOTiA EKCTPALETIOIIPHOT
MAaTpHIIi.

AHaJli3 ocTaHHIX AoCJHiIKeHb i myOJikamii.
leniTanpHUi ~ mpomanc — 3aJMIIae€Tbes  JIOBOJI
MOIIMPEHOIO MHEKOJIOTTYHO0 ATOJIOTIE0, 10 MOCIAAE
TpeTe Miclle y CTPYKTypi 3aXBOPIOBaHb Ialli€HTOK
JITHBOTO BiKY, B IKMX HE 3aBX/I1 BUACHO Ta IIPABUIILHO
BHUPIIIyeThCS MUTAHHS XipyprivuHoi peabimitamii [1, 3,
5, 7, 9]. PosBurok aucTpodiYHUX MNOPYIIEHb
(acuiaJibHO — JIIraMEHTapHOTO anapary CTaTeBHX
OpraHiB Ma€ MOJIETIONOTIYHNHN XapaKTep: TpuBaie abo
HaJIMipHE TiIBUIICHHS BHYTPIITHHOYEPEBHOTO THUCKY i
mucTpodivdHi 3MiHH Y (acmiadbHO — JIraMEeHTapHOMY
amaparti crateBuX oprati. OHY i3 KIIFOYOBUX MO3UIIIH
y TaToreHe3l pO3BUTKY PELUINBY TEHITAIBHOTO
MIPOJIATICY MOCiTa€e MUCTIIa3is CIIOyqHOI TKaHWHH [2, 4,
33]. 11 osHakum Ha T7i CTaHiB, IO BHUKIHKAIOTH
MiABUIICHHS BHYTPIITHBOYEPEBHOTO THUCKY, CIIif
BpaxoByBaTH SIK  (AKTOp  BHCOKOTO  PH3HKY
(hopMyBaHHS pEIUNBY B MALIEHTOK, SIKUM [IAHYETHCS
NEepBHHHE ONEpaTHBHE BTPYYaHHS 3 HPHUBOAY
TEHITAJILHOTO TpoJarncy [6, 15, 24, 29].

Tomy, KOHCepBaTHBHE JIIKyBaHHS IIpOJIATICY
Ta30BUX OpPraHiB 37aTHE YCYHYTH CHUMIITOMH IaHOTO
3aXBOPIOBaHHS 1 CYTTEBO MOJIMNIIUTH SIKICTh KHTTS
nanieHra. KoHcepBaTHBHE JiKyBaHHS € Oe3NEeUHMM,
epekTUBHIUM 1 ekoHOMIYHO BuritHuM [5, 10, 15,17, 27,
35].

HeoOxigHo Takox mam’sATaTH, IO TMPOJIATC
Ta30BUX OpraHiB — € TaKOoX CKJIAIHOI0 MEIUKO-
COIIIAIbHOIO  MPOOJIEMOI0, SIKa TMOCHIIOETHCS — SIK
HeOaXaHHAM KIHKH OOTOBOPIOBATH JaHy CHUTYAIlilo

HaBITh 3 JiKapeMm, Tak i HeyBarow mo [ i I cramismu
3aXBOpIOBaHHA 3  OOKy  aKyllepiB-TiHEKOJIOTiB
TIEpPBUHHOI JIAHKH.

Ha chorozHi icHYIOTh A€KijbKa KOHCEPBATUBHHUX
METOJIB KOpEKIil nmaHoi matonorii. OmHuMm 3
HalcTapilmx CHoco0iB JIIKyBaHHS AaHOI MaTOJIOTII €
TpeHyBaHHA M'a3iB TazoBoro mHa (MTZ). 3a wac
PO3BHUTKY TiHEKOJIOTii OyIIO 3allpOIOHOBAHO YHMAJIO
cnocoOiB TpeHyBamHa MT/. HaWOTeImm Bigomuit
cnoci6 3amponoHyBaB B 1952 pomi amepHKaHCHKHIA
akymep-rinekomor ApHonpx Kerens [14]. Ha
CHOTOHINIHIN AeHb TpeHyBaHHI MT/l MinHO yBilima
HE TUIBKH B MDKHApOIHI poTokoiu JikyBaHHs [1TO I-
II cranii [6] 1 peabiniTauii B HicIsAMOI0roBOMY IEpioi,
a i 3 ycIiXoM 3aCTOCOBYBATHUCSI IiJl yac BariTHOCTI [4].

Ha xamp, He3BaKaroyd Ha  IPOCTOTY,
e()eKTUBHICTh, EKOHOMIYHY JOUIIBHICTD 1 Oe3MeKy, 1K
MMOKAa3ylOTh TMPOBEACHI JOCTIKCHHS, HaBiTh Y
PO3BUHEHUX KpaiHax JaHa METOJIMKA

BHKOPHCTOBYETHCS HE TaK 4acTo, sK ciix Oymo 6 [3]. Y
2016 pomi Oymo omyONiKOBaHO MOCHIIKEHHS PO
BB Ha sKkicte kuttd (SDK) Ttepamii IITO 3
BHKOpPUCTaHHAM TpeHyBaHb MT/] Ta 3MiHOIO CIOCO0Y
JKHUTTS, B TIOPIBHSHHI 3 130JJbOBaHUM 3MIHOIO CIIOCO0Y
XKUTTS (Tpyna KOHTPOJIIO) y MALi€HTOK 3 OMYIICHHIM
TazoBux opraHiB. [Ipm mOpIBHAHHI JBOX TIpyI,
e(peKTUBHICT,  BiA  KOMIUIEKCHOI  Tepamii (3
TpenyBanHsiM MT/I) Oyma Bumoro Ha 15%, Hix B
KOHTPOJTbHIH rpymi [9].

B omy6mixoBanomy B 2015 pomi Mera-aHami3i mpo
epextuBHicTs TpeHyBaHHA MT/] mpum IITO, mo
BKiIroYae B cebe 13 mocmimkens (2 340 marmieHTiB),
Oyio mpoaeMoHCTpoBaHO 3HawyHe momimmenHs XK i
MMOKAa3HUKIB M'A30BOI pPOOOTH TIpH 3acTOCYBaHHI
TpenyBanb MTJI. YV Toil ke 4ac, BIUIUBY Ha
HEOOXIHICTh MOJAIBIIONO JIKYBaHHS BHSBJICHO HE
Oymo. OpnHak, NHUTaHHS NP0 PE3YJILTATUBHICTD
NOAAIBUIOTO XIPYPTiYHOTO JIIKYBaHHS y MAlli€HTIB 3
tpenyBanusam MT/] ta 6e3 3anuimuBcs 6e3 BiANOBII 1
BHMaArae rmoJajiblinx HayKoBHX morykis [10].

B nmanmii wac NOCTaTHRO AKTHBHO B JIIKyBaHHI
cTanu 00roBOpIOBATH e OJIVH METOJ
KOHcepBaTHBHOrO JikyBamHs [Tl — a came
3aCTOCYBaHHS ITecapiis.

Pe3ynpraTuBHICTS 3acTOCYBaHHS HecapiiB s
kopekii [ITO e 6esnepeunnm ¢aktom [17, 18, 19, 21,
25, 30] i 3 ycCHmiXOM 3aCTOCOBYEThCS OaraTbMa
MTOKOJIHHAMH MPAKTUKYIOYHX TiHEKOJIOTIB Y BCHOMY
cBiTi [8, 26]. Xoua mecapii He 3MaTHI 10 paANKAITEHOTO
mikyBanHs [ITO, BOHM JO3BOJIIIOTH  YCYHYTH
CUMIITOMH TIPOJIAIICY, 1110 NTO3UTUBHO BIIMBae Ha SK
xkiHok [18]. Tak, B 2006 B Kanami 3aBeprmiocs
0araToleHTpoBE JOCIIUKEHHsI, METOI0 SIKOro Oyna B
TOMY 4YHCIi 1 OWiHKa e(EeKTUBHOCTI 3aCTOCYBaHHS
mecapiiB y xkiHok 3 [ITO. Y HaBegeHOMY JTOCTIIXKCHHI,
ske BKIo4Yano 1216 jxiHOK, eeKTHBHICTH mecapiiB
CIIJIBHO 3  3aMiCHOI TOPMOHA&IBHOI  Tepari€ro
(cucremnoi abo wmicumeBoi) Oyma ycmimua B 83%
punaakiB [15]. TakuMu moOKa3HMKaMH BOJOIIOTH
Jaieko He BCl CHOCOOM XipypridHOi pPEKOHCTPYKIIT
Ta30BOTO JIHA.
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Y 2015 poui excrnepramu FIGO Oyno
NPOJEMOHCTPOBAHO, 110 B pa3i amukansHoro I1TO
e(eKTUBHICTH IecapiiB MOPiBHAHHA 32 pe3yIbTaTaMHU i
e(eKTUBHOCTI 3 CakKpoKousbIoBariHonekcieit [17] -
«30JIOTUM CTaHAApPTOM» B XIpypriYHOMY JiKyBaHHI
JaHoi nmaroJorii, Ha TyMKy ekcrneptiB FDA [16].

Ortixe, TaHi CBITOBHX IOCTIKEHb CBiMYATh PO

HEOOXiHICTP  MONAIBIIOTO  MOMIYKY  JIIKYBaHHS
TeHITAJIBHOTO MIPOJIATCY.
Mera AOCJTiIKeHHS: YIOCKOHAIHUTH

npodiIakTHKY Ta JTIKyYBaHHS I'€HITAIBHOTO IPOJIATICY ¥
JKIHOK B MI3HBOMY IIICJISIIIONIOTOBOMY Tepiofi 3a
JIOTIOMOT'010 BariHaibHUX KoHyciB Corelax.

Marepianau Ta MeTOaUu JOCJIiI;KeHHS .
3anpornoHOBaHU HaMHM MeETOA MpOQIIaKTHKUA Ta
JIKYBaHHS TEHITaJbHOTO TMpOJIAIICYy IIOJISITaE B
BUKOPHCTaHHI BariHanbHUX KoHYciB Corelax, »KiHKaMu
B MI3HBOMY IICIAIIONIOTOBOMY IIEPiOfi, MUITXOM
YTPUMaHHS BariHAJIFHOTO KOHYCY B TIXBi M’s3aMHU
Ta30BOro nHa mpoTiaroM 10-15 XBWIMH B TOJOXKEHHI
CTOSYM Ta TpPH pyci MiHIMyM 1Ba pa3d Ha a00y,
MOCTYTIOBO 30UIBIIYIOYH Bary BariHaIbHOTO KOHYCY.

Mexanizm 0ii. Habip BariHaIbHHX KOHYCIB
NPU3HAYCHUI JJIsI CaMOCTIHOTO TpEeHyBaHHS M'S3iB
Ta3oBoro jHa. KoHyc BBOAUTHCS B MIXBY Ha rMOUHY 4
-5cm.

dopma i Bara KOHyca CHPHUSIOTH EKCITYJbCil
(«BUCIM3aHHIO») OCTaHHBOrO 3 mixBH. [Ipu HBOMY
BUHMKa€E pe(IEKTOPHE CKOPOYECHHS M'S3iB Ta30BOI'O
mHa. [loBTOpHI MOBINMBHI CKOPOYECHHS NAHOI TPYIH
M's3iB TIPU3BOIATH 10 iX 3MIIHEHHIO, MOJINIICHHIO
KPOBOIIOCTaYaHHA i TpO(]iKHM OpraHiB MaJIOTO Ta3a.

[Ipu moxiOHOMY peryaspHOMY TPEHIHTY, BOJIOKHA
M's13iB Ta30BOTO JHA OYKBAIBHO Yepe3 KiJlbKa THKHIB
crac ToBmli. KimiHiuHi [OCHIIPKEHHS IOBOIATH, IO
TpeHIHT M's31B Ta3y cnpusie 1X 3MinHeHH0. Tak uepe3
2-3 TIWKHI TpeHyBaHb 3 BaroBUMH BariHaJIbHUMHU
KOHYCaMH, JKIHKa B)KE€ 3MOXKE CaMOCTIHHO YIPaBIISTH
M'sI3aMU Ta30BOTO JHA.

Ha kiiniyHnx 0a3zax kadenpu akyliepcrsa,
rigekosorii Ta wMemuumHM Iwoga HMAIIO  im.
I[IJI.Iymmka mnpotsrom 2017-2019 pokie  Oymno
MPOBEIEHO JOCIIIKEHHS Y SKOMY IIPUHHSIIO yyacTs 97
JKIHOK Ticist moJoriB. JlocmigHa rpyma - 55 KIHKU B
Mi3HBOMY MICIATIOIOTOBOMY nepioi, SIK1
BUKOPHCTOBYBAJIN BariHaJIbHI KOHYCH ULt
BIJTHOBJICHHSI M’SI3iB MPOMEXHUHU Ta Ta30BOTO JHA Ta
KOHTpPOJIbHA Tpymna 42 >KiHOK TIiCJIA TIOJOTiB, AKi He
BUKOPUCTOBYBAJIM 3acO0iB [UIS BiAHOBJIEHHS TOHYCY
M’sI31B IPOMEXHMHU Ta TA30BOTO JHA. [ pymH XKiHOK, AKi

Oymu BKJIFOYEHI B JIOCITI IPKEHHS, Oy
penpe3eHTaTUBHI MO BiKy, MapUTETy Ta COMATHYHIN
3aXBOPIOBAHOCTI.

Pesyabratn. B pocmimmiii rpymi I'TI uepes 5
MICSIIB MICIISl TOYAaTKy TPEHYBaHb OyB BUSBICHHUH y
2 XIHOK, III0 MM HOB’SI3YEMO 3 MOPYIICHHSAM PEKHUMY
TpeHyBaHb. Y KOHTPOJBHIN rpymi — y 13 xiHOK OyB
BUSBJICHWH TEHIaNbHUU mpomamnc, a y | JKiHKH —
OIYILICHHS CTATEBUX OPIaHiB MMEPIIOTO CTYNEHIO.

Takum yuHOM, 3acTOCyBaHHs TecapiiB mpu [ITO
JIEMOHCTPY€E BiIMiHHY €(EKTHBHICTh TP MiHIMAIBHUX
PHU3UKax JAJI MaIlieHTa.

BucHoBku. OTpyMaHi pe3ysbTaTd CBiJuaTh Mpo
BHUCOKY €(EeKTHBHICTh 3aIPOIIOHOBAHOIO METOIY
PO IIaKTUKU Ta JIIKYBaHHS T'EHITAIBLHO MPOJAINCy y
JKIHOK TIICJIS TIOJIOTIB.

Bukopucranuii HaMH MeETOJA J1a€ MOXKIIMBICTb
3HM3UTH TaKi YCKIQJHCHHS TICIA TMOJOTIB  SK:
HETPUMaHHS Cedi, HETIOBHE CIIOPOKHEHHS CEYOBOTO
MiXypa, K HaCIiTOK — iH(pEKI[il CeHOBUBIIHUX IUIAXIB,;
OIIYIICHHS Ta BUMAMIiHHS J)KIHOUYMX CTAaTCBHX OPTaHiB,
o0 TPHU3BOAWTE 1O JUCKOMMOPTY Ta BIOUYTTA
CTOPOHHBOTO Tija B MiXBi.

[TponoBsxeHHs JOCTI JUKSHHS JIO3BOJIUTD
TiABUIIUTH €()EKTUBHICTh NPODITAKTUKY Ta JIIKyBaHHS
TCHITAJBHOTO TMpOJIAIICy Y JKIHOK B  Mi3HBOMY
ITCIISITIONIOTOBOMY  TI€pio/li Ta J03BOJMTH 3HU3UTH
KIJIBKICTh PEKOHCTPYKTHBHO-IUIACTUYHUX ONepariii Ha
KIHOYMX CTaTeBUX OpraHax, IO NpHUBEAE 10
TOKPAILECHHS SKOCTI )KUTTS )KIHOYOT'0 HACCIICHHSL.
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NEW FACTORS OF DIABETIC RETINOPATHY PROGRESSION IN TYPE 2 DIABETES MELLITUS
PATIENTS

Abstract. The objective of the study was to investigate the possible role of the rs759853 and rs9640883
polymorphisms of the AKR1B1 gene by comparing the distribution of genotypes and alleles in the control group
and in patients with type 2 diabetes mellitus and diabetic retinopathy (DR). A total of 302 patients were involved
in this study, where 98 patients were in the control group; Group 1 — 76 patients with type 2 diabetes mellitus
showing no visible changes in the fundus; Group 2 — 64 patients with non-proliferative DR and Group 3 — 64
patients with proliferative DR. The analysis of polymorphic loci was performed using unified TagMan Mutation
Detection Assays Thermo Fisher Scientific test systems (USA). Statistical analysis of the results of studies was
performed using SPSS 11.0, Medstat, MedCalc (MedCalc SoftWare bvba, 1993-2013).

It was determined that there was a significant increase in the frequency of the G/A heterozygote of the
rs759853 polymorphism in type 2 diabetes mellitus as compared to the control group, whereas the development
of DR was associated with an increase in the frequency of the mutant A/A homozygote, especially in proliferative
DR. In case of progressive DR, a significant decrease in the G allele frequency and an increase in the A allele
frequency of the rs759853 polymorphism of the AKR1B1 gene were detected. In case of progressive DR, there
were also found an increase in the G allele frequency and a decrease in the A allele frequency of the rs9640883 of
the AKR1B1 gene. The homozygous genotype of the mutant A/A allele of the rs9640883 polymorphism was not
detected in patients with DR at all, and this justified the idea of the protective effect of the minor A allele in the

development of DR.

The study showed the role of the rs759853 and rs9640883 polymorphisms of the AKR1B1 gene. The main
factors contributing to the progression of DR included the increased frequence of the A allele of rs759853 and G
allele of rs9640883; the protective role was played by the A allele and A/A genotype of rs9640883.

Key words: type 2 diabetes mellitus, diabetic retinopathy, rs759853, rs9640883, AKR1BL1.

INTRODUCTION. Genetic factors play a
significant role in the development of diabetic
retinopathy (DR) in type 2 diabetes mellitus (type 2
DM) [1-4]. According to latest data, genetic factors
account for up to 50% of the risk of developing the DR.
These factors can be considered as essential factors
leading to complications of DM, in particular, DR [5,
6]. A number of studies have shown the influence of
heredity on the development of DR in various
populations, regardless of the level of hyperglycemia
and associated environmental risk factors [7, 8].

The pathogenesis of DR involves many factors
and, first of all, metabolic disorders: carbohydrate,
lipid, protein and electrolyte metabolism disorders.
Chronic hyperglycemia activates the polyol pathway of
glucose  metabolism  thereby  stimulating the
accumulation of sorbitol and fructose in cells. In the
absence of hyperglycemia, the conversion of glucose to
sorbitol does not exceed 1%, while this indicator
increases to 7-8% in type 2 DM. A key enzyme of the
polyol pathway is aldose reductase converting glucose
to sorbitol. Activation of this enzyme causes disorders
in intracellular homeostasis, since the end products of
glucose metabolism via the sorbitol pathway (sorbitol
and fructose) do not penetrate the cell membrane and
accumulate in cells, causing swelling and leading to cell
death through osmotic lysis [8, 9]. Thus, the research
into the influence of genetic polymorphisms (rs759853
and rs9640883 of the AKR1B1 gene) affecting the
aldose reductase activity is relevant and up-to-date.

Objective of the study: to investigate the possible
role of the rs759853 and rs9640883 polymorphisms of
the AKR1B1 gene by comparing the distribution of

genotypes and alleles in the control group and in
patients with type 2 DM and DR.

MATERIAL AND METHODS. The study was
conducted at the Department of Ophthalmology of
Danylo Halytsky Lviv National Medical University.
The control group consisted of 98 patients having
neither type 2 DM nor any other ophthalmic diseases.
The first group included 76 patients with stage 1 DR
(no visible changes in the fundus). The second group
consisted of 64 patients diagnosed with non-
proliferative DR (NPDR), and the third group included
64 patients diagnosed with proliferative DR (PDR).
The ophthalmological examinations included general
examination and biomicroscopy of the protective
apparatus, anterior and posterior eye segments with a
slit lamp (Haag-Streit BQ 900, Swiss) and
biomicroscopy lense (Super Pupil XL,Volk Optical,
USA).

Polymorphic DNA loci were analyzed using
unified TagMan Mutation Detection Assays Thermo
Fisher Scientific test systems (USA). The rs759853
polymorphism of the AKR1B1 gene is located in Chr.
7:134143958 as per NCBI Build 37. This
polymorphism is a G-to-A simple nucleotide
substitution in an intron of the AKR1B1 gene
(NM_001628.2: c.-144 C>T). Here G is an ancestral
allele, A is a minor allele with minor allele frequency =
0.2768 according to MAF Source: 1000 Genomes
(http://www.1000genomes.org/).  The  rs9640883
polymorphism of the AKR1B1 gene is located in
Chr.7:134116633 as per NCBI Build 37. This
polymorphism is a G-to-A simple nucleotide
substitution in an intron of the AKR1B1 gene
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(XR_928003.1: n.94+433 C>T). Here G is an ancestral
allele, A is a minor allele with minor allele frequency =
0.2853 according to MAF Source: 1000 Genomes
(http://www.1000genomes.org/). Statistical analysis of
the results of studies was performed using SPSS 11.0,
Medstat (Yu.Ye. Liakh. V.H. Guryanov), and MedCalc
(MedCalc SoftWare bvba, 1993-2013). A P value of
<0.05 was considered statistically significant in all
analyses.

RESULTS AND DISCUSSION. The G/G
genotype of the rs759853 polymorphism prevailed in
patients of the control group (47.6%) (Fig. 1). Its
frequency decreased in the presence of type 2 DM
(13.1% — Group 1; 28.1% — Group 2 and 21.9% —
Group 3; pFet <0.05 in all cases) . Therefore, one might
have argued that in type 2 DM there was a
redistribution of the frequency of the ancestral
genotype toward a significant decrease, which was
maximally expressed in Group 1 (3.6 times).

Fig. 1. Distribution of genotypes and alleles of the
rs759853 polymorphism of the AKR1B1 gene by groups
of patients (as a percentage of the number of people in
this group)

Remark:* — significance of frequency differences
between groups determined by Fisher's exact test
(pFet<0.05).

The frequency of heterozygous G/A genotype was
higher in patient of Group 1 as compared to the control
group: 81.6% versus 42.1% (pFet <0.05). The
frequency of G/A genotype distribution in patients of
Group 2 and 3 did not differ as compared to the control
group (37.5% in both groups versus 42.1% in the
control group). That is, the level of heterozygosity in
type 2 DM without signs of retinopathy significantly
increased (1.9 times), whereas there was no difference
as compared to the control group in the presence of DR.

The distribution analysis of the minor and, on the
basis of genetic events, mutant A/A genotype showed
the following results. The frequency of the mutant
genotype was significantly higher in the DR groups as
compared to the control group: 34.4% in Group 2 and
40.6% in Group 3 versus 10.3% in control group. This
means that the frequency of the mutant A/A
homozygote increases significantly in the presence of

DR (3.3 times in NPDR and, to a greater extent, 3.9
times in PDR).

Thus, the increased frequency of heterozygotes
was associated with the development of type 2 DM
without retinopathy, whereas the increased frequency
of mutant homozygote was associated with the
development of DR and, to a greater extent, with its
proliferative type.

The frequency of the ancestral G allele of the
rs759853 polymorphism in patients of the control
group was 68.7% (see Fig. 1). This allele showed a
tendency to decrease in patients of the examined
groups: 53.9% — Group 1; 46.9% — Group 2; 40.2% —
Group 3 (pFet <0.05 in all cases). Therefore, one might
have argued that the progression of DR decreased the
frequency of the ancestral G allele with a minimum
value in patients with PDR (1.7 lower as compared to
the control group). On the contrary, the frequency of
the mutant A allele increased significantly as compared
to the control group (31.3%) and reached: 46.1% -
Group 1; 53.1% — Group 2 and 59.8% — Group 3 (pFet
<0.05 in all cases). The maximum value was also found
in patients with PDR (1.9 times higher as compared to
the control group).

In view of this, patients with increasing severity of
the pathological process and progression of DR showed
a clear pattern — a decrease in the frequency of the
ancestral G allele and an increase in the frequency of
the mutant A allele of the rs759853 polymorphism of
the AKR1B1 gene.

Figure 2 presents data on another rs9640883
polymorphism of the AKR1B1 gene. The ancestral G/G
homozygote of the rs9640883 polymorphism was
found in almost half of patients of the control group
(45.8%). Patients from all groups showed the increased
frequency of this genotype, which was statistically
significant. For instance, its frequency in Group 1 was
63.1% (1.4 times increased as compared to the control
group), in Group 2 — 75.0% (1.6 times increased), in
Group 3 —68.8% (1.5 times increased; pFet <0.05 in all
cases). That is, the frequency of the ancestral G/G
genotype was significantly increased in type 2 DM
(1.4-1.6 times).
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Fig. 2. Distribution of genotypes and alleles of the rs9640883 polymorphism of the AKR1B1 gene by groups of
patients (as a percentage of the number of people in this group)
Remark:* — significance of frequency differences between groups determined by Fisher's exact test (pFet<0.05)

The frequency of the heterozygous G/A genotype
was statistically significantly lower in all patient groups
as compared to the control group: 1.5-1.9 times (pFet
<0.05 in all cases). Therefore, the level of
heterozygosity in type 2 DM was significantly
decreased. The minor A/A genotype frequency of his
polymorphism was quite low in the control group
(5.6%); in Group 1, it was not statistically significantly
different from those in the control group (5.6% and
5.3%, respectively), whereas no cases of homozygous
genotype of minor allele were found in groups of
patients with DR (n=128). That is, it can be assumed
that there is a protective effect against the development
of DR of A/A homozygous carrier state of this
polymorphism.

The frequency of the ancestral G allele of the
rs9640883 polymorphism was 70.1% in the control
group. At the same time this allele showed a tendency

to increase in patients of the examined groups: 78.9% —
Group 1; 87.5% — Group 2 and 84.4% — Group 3 (pFet
<0.05 in all cases). The mutant A allele frequency was
statistically significantly decreased as compared to the
control group (29.9%) and reached: 21.1% — Group 1;
12.5% — Group 2 and 15.6% — Group 3.

Thus, patients with increasing severity of the
pathological process and progression of DR showed a
clear pattern — an increase in the frequency of the
ancestral G allele and a decrease in the frequency of the
mutant A allele of the rs9640883 polymorphism of the
AKR1B1 gene. Taking into account the fact that the
homozygous genotype of the mutant A/A allele was not
detected in patients with DR at all, one could justify the
idea that the minor A allele has a protective effect in
these cases.

Figure 3 presents the comparative analysis of the
(A) minor alleles frequency for both polymorphisms.
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Fig. 3. Comparative dynamics of the (A) minor alleles frequency of the rs759853 and rs9640883 polymorphisms
of the AKR1B1 gene
Remark:* — significance of frequency differences between the control group and the examined groups determined

by Fisher's exact test (pFet<0.05 for all observations)
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Both alleles in the control group had
approximately the same frequency: 31.3% for the
rs759853 polymorphism and 29.9% for the rs9640883
polymorphism. ~ With  increasing  severity  of
pathological processes in DM without retinopathy (o
NPDR, o PDR), the frequency of the minor allele of the
rs759853 polymorphism gradually increased (to a
maximum of PDR-59.8%). This made it possible to
consider it as a marker of the severity of the
pathological process and, at the same time, highlighted
its role as a causative factor in the development of eye
lesions in type 2 DM.

The A allele frequency of the rs9640883
polymorphism, on the contrary, gradually decreased (to
a minimum of 12.5% in NPDR and 15.6% in PDR).
That means that this allele can be regarded as protective
factor in the development of pathological processes. It
is proved by the fact of absence of homozygotes of the
minor A/A allele of the rs9640883 polymorphism in all
patients with DR (in this study — 128 people).

CONCLUSIONS. The increased G/A
heterozygote frequency of the rs759853 polymorphism
was associated with the development of type 2 DM
without retinopathy; the increased frequency of the
mutant A/A homozygote was associated with the
development of DR, and, to a greater extent, its
proliferative type. In general, patients with increasing
severity of the pathological process and progression of
DR showed a clear pattern —a decrease in the frequency
of the ancestral G allele and an increase in the
frequency of the mutant A allele of the rs759853
polymorphism of the AKR1B1 gene, which could be
considered a risk factor for the development of DR.

Patients with increasing severity of the
pathological process and progression of DR showed a
clear pattern — an increase in the frequency of the
ancestral G allele and a decrease in the frequency of the
mutant A allele of the rs9640883 polymorphism of the

AKR1B1 gene. The homozygous genotype of the
mutant A/A allele was not detected in patients with DR
at all, and this justified the idea of the protective effect
of the minor A allele in the development of DR.
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CONNECTIVE TISSUE PATHOLOGY AS A RISK FACTOR FOR INTESTINAL FISTULA
DEVELOPMENT

Summary. Retro- and prospective trial was based on data about 30 patients, suffering intestinal fistulas, who
were treated in the Shalimov National Institute of Surgery and Transplantology during 2016-2019. There was
revealed that the most informative phenotypical markers of undifferentiated dysplasia of the connective tissue
(UDCT) in patients with intestinal fistulas are visceral (83,3%), vascular (70%), arrhythmic (70%) pathologies. It
is established that a direct correlation between the level of biochemical markers of the collagen biodegradation
and the UDCT degree may be applied for prognostication of development and course of complications in patients,
suffering entero- colocutaneous fistulas. The presence of connective tissue dysplasia in patients with intestinal
fistulas was proved to be the aggravating comorbidity factor, that is difficult to treat and is accompanied by high
mortality rates.

Severe degree of UDCT in the patients, intestinal fistulas, constitutes unfavorable prognostic sign and
enhances the mortality by 62.5%. The presence of UDCT in the patients with intestinal fistulas is an aggravating
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comorbid factor that is difficult to be treated and accompanied by high rates of mortality, which must be taken into
account, choosing the adequate surgical tactics and complex pathogenetically substantiated treatment.
Key words: undifferentiated dysplasia of connective tissue, intestinal fistula, phenotypic and biochemical

markers, diagnostic criteria, comorbid factor.

Formulation of the problem. Despite the
improvement of existing techniques and the
development of new surgical technologies, intestinal
fistulas are serious complications that are a real threat
to the life of the patient. The lack of a single
classification, a clear algorithm for surgical treatment
and the diversity of the pathological process creates
major problems for both the surgeon and the patient. So
far, there is no single point of view in the surgical
community regarding the causes of intestinal fistulas
development and surgical tactics in the development of
these complications.

Analysis of recent research and publications.

The incidence of the intestinal fistulas are 1-2% of
all abdominal operations, but they create many
problems both from the surgical point of view and
treatment of the patient [1].

There is still no single generally accepted
classification of intestinal fistulas. Practicing surgeons
use classic classifications created by Oppel (1927),
P.D. Kolchenogov (1957), T.P. Makarenko, A.V.
Bogdanova (1986).

A simple and convenient classification based on
anatomical, functional (flow rate in ml/day) and
etiological characteristics of the intestinal fistulas [2,3]
is often found in English sources.

Postoperative intestinal fistulas account for 75-
85% of all intestinal fistulas. Postoperative
complications in the form of fistulas often develop after
oncological surgeries, surgeries for inflammatory
bowel disease and acute intestinal obstruction [4].

According to the literature, small intestinal fistulas
open into the free abdominal cavity in 29-32%, through
the abscess cavity in 24.3% of cases, through the
eventrated wound - 9.3% [5]. Mortality in the
development of intestinal fistulas in the early
postoperative period is 16.5-57.5%, in the acute period
(unformed intestinal fistulas) - 20.0-80.0%, with high
intestinal fistulas - 82-90% [6]. The main causes of
death are progressive peritonitis, sepsis, intoxication,
malnutrition, fluid and electrolyte abnormalities,
hepatic and renal failure, intestinal insufficiency [7].
Despite improvements in nutritional and metabolic
support, antimicrobial therapy, improved wound care,
improved surgical techniques, the mortality rate
remains extremely high [3,5].

Therefore, the main two pathogenetic directions
can be distinguished in the mechanism of development
and progression of intestinal fistulas: 1) peritonitis,
sepsis, intoxication, which require maximum
mobilization of organism resources; 2) the fistula itself,
which causes not only rapid loss of energy and nutrients
due to malnutrition, but also makes it impossible to
adequately replenish them due to impaired enteral
nutrition and development of intestinal insufficiency.

Highlighting previously unresolved parts of a
common problem.

In domestic and foreign sources, there are a small
number of publications about the role of the pathology
of connective tissue metabolism in the development of
intestinal fistulas.

The prevalence of UDCT is controversial, which
is related to different classification and diagnostic
approaches. Several authors note that the prevalence of
connective tissue dysplasia correlates with the
frequency of major socially significant non-infectious
diseases and ranges from 20 to 80% according to
various literature [8].

Objective. Improving the results of treatment of
patients with intestinal fistulas by determining the role
of undifferentiated dysplasia of the connective tissue in
the development of these complications, assessing the
prevalence and development of informative criteria for
the diagnosis of dysplasia of the connective tissue.

Material and methods. A retro- and prospective
trial was based on data about 30 patients, suffering
intestinal fistulas, who were treated at the Shalimov
National Institute of Surgery and Transplantology
during 2016-2019 and 20 practically healthy people
(control group) who are comparable in age and gender
with the subjects. 26 patients were referred from the
surgical departments of other Ukrainian hospitals, in 4
patients fistulas appeared after operations performed in
our clinic. Of the 30 patients in the experimental group,
men were 18, women were 12. The age of patients was
from 26 to 68 years, the average age was 49.3+7.18
years. All patients underwent a comprehensive
examination, including general clinical, special
laboratory and instrumental methods of examination.
Special laboratory studies included serum procalcitonin
and C-reactive protein. Serum hydroxyproline content
was measured for connective tissue metabolism
evaluation. The study of hydroxyproline metabolism
was performed after Bergman and Loxley (1969). The
level of glycosaminoglycans in the urine was
determined using the method of precipitation in terms
of grams of creatinine (1991). Material sampling
(blood, urine) in the study group was performed after
the elimination of peritonitis, in the absence of evidence
of a systemic inflammatory reaction, which was
quantified by procalcitonin and C-reactive protein
levels. The statistical analysis of the survey results was
performed using Microsoft® Office Excel (2017)
spreadsheets and the statistical processing program
Statgraphics Professional 16.0.03. To test the
hypothesis of equality of averages, the Student's t-test
for normally distributed samples and the Wilcoxon-
Mann-Whitney test were used for samples whose
distribution was different from normal. Checking the
law of sampling for normality was performed using the
Shapiro—Wilk test. The statistical dependence between
the wvalues was checked using Spearman's rank
correlation coefficient.
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Presenting the main material. In the study group
of patients with intestinal fistulas treated in our clinic,
the vast majority of patients (86.6%) had operated in
other medical institutions of Ukraine, who were
admitted to the Shalimov National Institute of Surgery
and Transplantology to determine the tactics and
further surgical treatment. After urgent surgeries for
acute intestinal obstruction and generalized peritonitis,
intestinal fistulas occurred in 15 patients. In 46% of
cases (7 out of 15), fistulas developed due to the
anastomotic failure and mechanical damage of the
intestinal wall during viscerolysis. In other cases, no
compelling reasons were identified. After planned
operations on the hollow viscera, fistulas occurred in 8
cases, the main reason was the anastomotic failure. In
2 cases, fistulas occurred in patients with giant
recurrent ventral hernias (strangulation of intestine in
the hernial sac - 1 case, bowel fixation to the mesh graft

damage of the duodenum during right-sided
nephrectomy - 1 case, perforation of the colonic
diverticula - 2 cases.

Exclusion criteria from the study group were
fistulas in patients with ulcerative colitis (4), Crohn's
disease (3), and radiation-induced intestinal fistulas (3).
Somatic status of patients and operative risk were
assessed by ASA physical status classification system;
21 patients were classified as ASA 1ll, and 9 patients
were ASA V. After additional examination and
preoperative  preparation, mostly  reconstructive
surgical interventions were performed in the
gastrointestinal surgery department. At high fistulas,
the possibilities of endoscopic techniques were actively
used: stenting, clipping, EndoVac vacuum therapy.

In the examined patients with the anastomotic
failure of the hollow viscera, signs of UDCT were
found in 27 (90%) patients. The following phenotypic

- 1 case); 2 colonic fistulas in patients with destructive  pathologies of UDCT were most commonly

pancreatitis (pressure sores from drainage - 2 cases);  encountered (Figure 1).
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Diagram 1. Phenotypic pathologies of UDCT in patients with intestinal fistulas (%)

1. Visceral pathology (digestive and pelvic viscera
ptosis, nephroptosis, dyskinesia of hollow viscera,
gastroesophageal and duodenogastric reflux, sphincter
insufficiency, esophageal diverticula, hiatal hernia,
ventral hernia, rectal prolapse; ptosis, prolapse of
reproductive organs in women) - 25 patients (83.3%);

2. Vascular pathology (damage of elastic,
muscular and mixed types of arteries: aneurysms,
pathological arterial tortuosity; venous damage:
pathological tortuosity, varicose veins of upper and
lower extremities, hemorrhoids, esophageal varices,
varicocele; telangiectasias)- 21 patients (70%);

3. Arrhythmias (ventricular extrasystoles of
different degrees; atrial extrasystoles; paroxysmal
tachyarrhythmias; pacemaker migration;
atrioventricular and ventricular block; long QT
syndrome) - 21 patients (70%);

4. Vertebral pathology (vertebral osteochondrosis
and instability, vertebral hernia, vertebrobasilar
insufficiency; spondylolisthesis) - 18 patients (60%);

5. Cardiac valve pathology (isolated and combined
prolapse of cardiac valves, myxomatous mitral valve
degeneration) - 16 patients (53.3%);

6. Joint pathology (joint hypermobility according
to Beighton Scoring, clubfoot, flatfoot) - 12 patients
(40%);

7. Bronchial and pulmonary pathology
(tracheobronchial dyskinesia, tracheobronchomegaly,
ventilation impairment: obstructive, restrictive, mixed)
- 11 patients (36.6%);

8. Immune system pathology (allergic syndrome,
syndrome of immunodeficiency, autoimmune
syndrome) - 11 patients (36.6%);

9. Thoracic and diaphragmatic pathology
(asthenic thorax, deformity of the thorax, vertebral
deformity, diaphragmatic location and excursion) - 10
cases (33.3%);

10. Skin pathology (thin, vulnerable skin, atrophic
striae, increased skin extensibility, hypertrophic and
keloid scars) - 9 cases (30%).
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UDCT was diagnosed by a well-established
technique (utility model patent No. 120158 UA), which
includes evaluation of the most informative
phenotypic, visceral and ultrasonographic signs of
connective tissue pathology [11].

The degree of dysplasia was evaluated according
to the original clinical screening scale, based on the
table of criteria for the severity of connective tissue
dysplasia according to T.Y. Smolnova (2003).
Evaluated phenotypic and visceral signs of connective
tissue pathology were divided into small (1 point),

medium (2 points) and large (3 points). A score of up
to 8 corresponds to a mild UDCT; from 9 to 16 —
moderate UDCT; from 17 and more — severe UDCT
[91.

Investigation of the phenotypic traits of UDCT in
the group of patients with anastomotic failure showed
(diagram 2) that 5 patients (16.6%) had a mild degree
of UDCT, 12 (40%) had a moderate and, accordingly,
10 patients (33, 3%) revealed a severe degree of UDCT.
In 3 patients (10%) signs of connective tissue pathology
were not detected.
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Diagram2. The severity of UDCT in patients with intestinal fistulas

The level of serum hydroxyproline in the group of
patients without phenotypic signs of dysplasia was
37.4+4.7 umol/l, which is 76% higher than the control
group (21.2+0.8 umol/l) (Table 1). These changes are
apparently due to increased proteolytic activity in
patients with intestinal fistulas and anastomotic failure.
This confirms the data of several authors that in patients
with intestinal fistulas persistent mismatch in the
system of proteinase-protease inhibitors of the plasma
developed. Hyperactivation of the proteolytic systems
of the body amid the reduction of inhibitory potential is

regarded as one of the key pathogenetic links of
endogenous intoxication.

When studying the dynamics of changes in serum
hydroxyproline levels, it was found that the increase in
collagenolytic activity of glycosaminoglycans and free
hydroxyproline had a direct correlation with the
severity of UDCT. Thus, at mild UDCT level, serum
hydroxyproline level was (48.2+2.6) umol/l, moderate
UDCT (75.1+£3.6) umol/l and severe UDCT
(114.3£3.9) umol/l, which is 5.5 times higher than the
control group and 3 times higher than patients with
intestinal fistulas without clinical signs of dysplasia.

Table 1

Dynamics of some indicators of connective tissue metabolism in patients with intestinal fistulas depending
on the severity of UDCT (M£m)

Free serum Glycosaminoglycans in the
Survey groups Severity of UDCT hydroxyproline y ninogry
urine (umol/l)
(umol/l)
mild (n=5) 48.2+2 6* 76,18+4,8 **
Experimental arou moderate (n=12) 75,1+£3,6** 111,6245,5%*
perimenat group severe (n=10) 114,3+3,9%* 129,868 4%*
(n=30) No signs of UDCT
9 (n=3) 37,4447 * 61,32+4,1%
Control group (n=20) 21,2+0,8 44,68+1,8

Note: only statistically significant differences are given (* p <0.05; ** p <0.01).

The study of the dynamics of changes in the level
of glycosaminoglycans in the urine also revealed a
direct correlation with the severity of UDCT. Thus,
with a mild degree of UDCT, the level of
glycosaminoglycans was 76.18+4.8 umol/l, which is
probably almost twice the level of the control group
(44.68+1.8). With a moderate degree of 111.624+5.5

umol/l and a severe degree of 129.86+8.4 pmol/l,
which is almost 3 times higher than the control group
and more than twice the rates of patients with intestinal
fistulas without clinical signs of dysplasia.

Therefore, a direct correlation of the level of
biochemical markers of collagen biodegradation and
the severity of UDCT which diagnosis based on
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phenotypic, visceral manifestations and instrumental
examinations, can serve as an informative diagnostic
criterion for UDCT and can be used to predict the
development and course of complications in patients
with intestinal fistulas.

Analysis of patients with varying severity of
UDCT indicates that the severity of dysplasia was
correlated with the severity and duration of the
underlying disease. Thus, in the group with moderate
(25.1243.49 days) and severe dysplasia (28.19+4.06
days), the mean length of hospital stay exceeded the
indices of groups without signs of dysplasia
(15.434£2.17) and with mild dysplasia (18.34+2.9).

The overall mortality rate in the study group (n =
30) was 10%, which is slightly lower than the literature
data - 16.5-57.5% [6].

In the group of patients with a moderate degree of
dysplasia, 1 lethal event (8.3%) was recorded. In the
group of patients with severe dysplasia were 2 lethal
cases, which is 20%. It should be noted that in 4 patients
with grade 4 ASA and a moderate degree of dysplasia
1 lethal event - 25% recorded, which almost
corresponds to the literature data (22-30%) [6]. In
patients (5) with a similar grade 4 ASA in the group
with severe dysplasia, the mortality rate was 40%,
which is almost twice as high.

This suggests that a severe degree of connective
tissue dysplasia in patients with intestinal fistulas and
the same somatic status (ASA 4) is an unfavorable
prognostic sign and 1.6 times (62.5%) increases the
incidence of lethal cases.

Thus, studies have shown that the presence of
connective tissue dysplasia in patients with intestinal
fistulas is an aggravating comorbid factor, which is
difficult to treat and is accompanied by high mortality
rates. The presence of UDCT signs in such patients
should be considered in the choice of surgical tactics
and complex pathogenetically substantiated treatment.

Conclusions and suggestions.

1. The most informative phenotypic hallmarks of
UDCT in patients with anastomotic failure: visceral
(83.3%), wvascular (70%), arrhythmic (70%)
pathologies.

2. The presence of connective tissue dysplasia in
patients with intestinal fistulas is an aggravating
comorbid factor, which must be considered when
choosing adequate surgical tactics and complex
pathogenetically substantiated treatment.

3. Severe connective tissue dysplasia in patients
with intestinal fistulas is an unfavorable prognostic sign
and 1.6 times (62.5%) increases the incidence of lethal
cases.
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INFLUENCE OF DIABETES MELLITUS ON THE COURSE OF URINARY INFECTIONS

Awnoranis. [{ykpoBuii niabeT BITHOCUTHCS 10 HAUTIOIMPEHIIINX HEIHPEKLIHHUX 3aXBOPIOBAHB, PU3HK SIKOTO
30UIBIIYETHCS 3 BIKOM 1 CYHPOBOJIKYETHCS PO3BUTKOM IHBATIAN3YIOUMX YCKJIagHeHb. OJHUM 3 MOTEHLIHHUX
YCKJIAJHEHb JaHOTO 3aXBOPIOBAHHSA € IHQEKI CCUYOBHBIIHMUX MUIAXIB, IO OOYMOBICHO TOKCHYHHM i
JTUCMEeTaOOoNIYHUM BIDIMBOM TJIKeMii, MiKpO- i MaKpoOaHTiomartieo i iHmmMHU ¢aktopamu. bymo BuBueHO 26
JeTaJbHUX BHIIAJKIB XBOPUX 3 IH(QEKIISIMH CEYOBUBINHUX MUIAXiB HA TII IIyKpoBOro miabery. Y pe3ymbraTi
BIJOKPEMJICHO HACTYITHI YUHHHUKH PU3UKY: KIHOYA CTaTh, BIK CTapie 65 poKiB, TpUBaIicTh miabery Oimpmre 10
pokiB, rimepriikemis (> 7 MMomb/i), ypemis (cedoBuHa> 8,8 MMonb/n 1 kpeatmHiE> 120,0 MKMOIB/N),
HAQ/JIMITKOBA Maca Tilna, OXKHUpIHHSA, OIHOOIYHE ypaKeHHs, dYactime 3miBa. Croocrepiramm 3B'I30K MiK
HApOCTaHHIM TIIKeMIi 1 IeHKOINTO3Y.

TakuM 4yuHOM, MeToau MPOQINAaKTUKKA MOBUHHI OYTH CIPSMOBAaHI HAa KOHTPOJb PIBHS TJIIOKO3U KpOBI,
3aCTOCYBaHHS aHTHOAKTEpialbHUX MPEMnapariB 3riHO 0AKTEPIOIOTiUYHOrO JOCTIKeHHS ceui 1 He meHine 10-14
Ii0, NpoBeIeHHsI aHTUOI0TUKONPO]ITAKTUKY PU OE3CUMIITOMHIH OakTepiypii 1 CBO€UacHe yCyHEHHS 0OCTPYKIII.

Abstract. Diabetes mellitus is one of the most common non-communicable diseases, the risk of which
increases with age and is accompanied by the development of disabling complications. One of the potential
complications of this disease are urinary tract infections, which is due to the toxic and dysmetabolic effects of
glycemia, micro- and macroangiopathy and other factors. There were studied 26 lethal cases of patients with
urinary tract infections against diabetes mellitus. As a result, the following risk factors were identified: female,
over 65 years of age, duration of diabetes more than 10 years, hyperglycemia ( > 7 mmol \ I), uremia (urea > 8.8
mmol \ 1 and creatinine > 120.0 umol/L) , overweight, obesity, unilateral lesion, more often on the left. There was
a relationship between the increase in glycemia and leukocytosis.

Thus, prevention methods should be aimed at controlling blood glucose levels, using antibacterial drugs
according to bacteriological studies of urine at least 10-14 days, carrying out antibiotic prophylaxis in case of
asymptomatic bacteriuria and timely elimination of obstruction.

Kmouoei  cnosa:  yykposuii  Oiabem,  ingexyii  ceuosux
aHMuUOIOMUKOPE3UCMEHMHOCMI, peyuousu, AaHmubiomukonpoQinaxkmuxa.

Key words: diabetes mellitus, urinary tract infections, hyperglycemia, uremia, antibiotic resistance, relapse,
antibiotic prophylaxis.

wasaxie,  cinepenikemis, — ypemis,

Beryn. Lykposuit miaber (LJJI) Hamexxuth 10
YUclia HaWOIUTBII PO3MOBCIOKCHUX HEiH(EKIIHHIX
3aXBOPIOBaHb, IO  XapaKTEPU3YIOTBCS  BaKKUM
MPOTPECYIOYNM TIepediroM, CHPUYWHEHHHA CTiHKAM
MiBUIIICHHSM PpIiBHS TJIIOKO3W B KpOBI. Pu3uk
3aXBOPIOBAHOCTI 301MBIIYETHCA 3 BIKOM Ta Tichs 65
pokiB ckimagae 10 — 15 % cympoBOmKy€eThCSI BUCOKHM
PU3UKOM PO3BUTKY I1HBANIAM3YIOUUX YCKJIAJIHCHD
(HMpKOBa HEOCTATHICTH, CIINOTA, TOIIO). 32 JAHUMHU
BOO3 na mykpoBwuii giadet xBopitoTs 350 MITH. TIOACH.
Eninemionoriuni mocmimkenns /] B Ykpaini Takox
CBiYaTh TPO IOCTiHHE 301JBIIEHHS YUCIAa XBOPHX
cepen HaceneHHs (Ha 5-7% mopiuno). Ycworo B 2017
poui B Ykpaini HanmigyBanocs 1,5 mutH. xBopux Ha LIJ1,
noxax 8,5 tuc. 3 HUX — 1e aitu [1].

OgauM 13 TOTEeHHIMHUX yckinaaHenb L[/ €
inpekmii cewoBmBimHMXx 1oxie  (ICBIH), mo
BIZIHOCATBCS JIO YCKJIAJHEHHX Ta XapaKTepU3YIOThCS
BUCOKUM  PU3UKOM  PO3BUTKY  PELUIUBIB  Ta
yckmagaens. [Ipu nopisrsuteHil omiani ICBII va i1

LA Ta ICBII 6e3 LI/ Ha OCHOBi IaHUX JITepaTypH,
BUSBICHO, 10 y  BemmkoOpuranii  piBeHB
3axBoproBaHocTi ICBIII ckmaB 46,9 va 1000 gomnoBik 3a
PiK cepen maIieHTiB, Mo XBopiroTh Ha L[J] mpotu 29,9
y mamientis 6e3 I/, 8 CIHA 9,4% mpotu 5,7%
BigmoBigHo. KaHajchki JOCHIIKEHHS IMOKA3a/lM, IO
JKiHKH, sIKi XBopitoTh Ha IIJI B 6-15 pasiB wacrimie
TOCHITAI3YIOTECSA TIPHU TOCTPOMY Ii€JIOHEhPHTi, HIXK
xBopi 0e3 I/, gonoBiku 3,4-17 pasiB. AcuMITOMHA
Gaxrepiypist ckimamae Bin 8% mo 25% Ta Kopemoe 3
TpuBaJicTio 3axBoptoBaHHs Ha LIJ[. Hemae emunoro
morsany Ha 3B's30k Mik L[/ ta ICBIL, mpote icHye
YUMaJI0O  TOSICHEHb  MOJKJIMBOTO  B332€EMO3B’S3KY,
HalpHKIaJ ypPaXXEHHS CEYOCTAaTeBOI CHCTEM Yy
pe3ynbTarti niabeTndyHoi HelpomnaTii, MOXKe MPU3BECTH
JI0 TUCQYHKIIIT CE90BOTO MiXypa i THM CaMHUM CHpHUSE
po3sutky ICBIII, BUCOKi KOHIIEHTpAIIii TJIFOKO3H B CeUl
CTBOPIOIOTH CHPUSATIINBE CepeIOBHIIIe JUIS
MiKpOOPTaHi3MiB.
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Taki ¢axropu sIK Bik, METaOOJIIYHUI CHHIPOM 1
TPUBAJIICTH A1a0eTy MiABUILYIOTh PU3UK 1H(DIKyBaHHS
cepell THX MAIli€HTIB, IO XBOpitoTh Ha I[J[. Bimbm
TOTO, IIOPYIIEHHS IMyHHOI BIATIOBI Il MOXKE BiirpaBaTi
NEBHY pOJIb y TAali€HTIB, 3HIKYIOUH 34aTHICTh
3axMIIaTHCS Bl OakTepianbHOI mposidepartii.

OCHOBHIMH TaTOTEHETUYHUMH (aKTOpaMH, II0
obymoBmor0Th  po3BuTrok ICBII 1 3amanpHHX
3aXBOpIOBaHb cedocTareBoi cuctemu Ha T L]
BBa)XAIOTh HACTYIHI: 1) TOKCHYHA Ta AUCMeTa0OIiyHA
Iisl rimepriikemii; 2) MiKpo- i MakpoaHTiomarii, mo
CHPUSIOTH imeMil TKaHWH CeY0CTaTeBOI CHCTEMH; 3)
cnenudivyHa TOJIHEHPONATis, IO MPU3BOAUTH IO

HeliporeHHoi  nucdyHkmii  M's;30Boro  mapy 3
MOAAJBIINM  PO3BUTKOM peTeHLil; 4) 3HWKEHHS
(harorurapHoi AKTUBHOCTI JICHKOIUTIB i

OaKTepUIMAHICTD CeYl Ha TIIi TiMeprioKo3ypii.

B niTepatypHuX JKepenax TaKoXK BKa3yeThCS Ha
te, o L[/, okpim ICBII cnipusie it kaMeHeyTBOPEHHIO.
3a manmMu HarioHambHOTO  JOCIHIMKEHHS CTaHy
3I0pOB’s 1 XapuyBaHHS HaceneHHs 3 2007-2010 poxw,
Oyno BcTaHoBieHOo, mo HasBHicTe L |l Tumy
MiIBUIIly€ PU3WK PO3BUTKY CEYOKaM SHOi XBOpPOOM B
2,4 pa3u, a HEOOXIIHICTh 3aCTOCYBaHHS IHCYJIHY
Mi/BUILY€E PU3UK KaMeHeyTBOpeHHs B 3,3 pa3u. Takox
CTaJIO BIiJJOMO, L0 y OCi0 3 piBHEM IJIIOKO3W HATIIE
Oispie 7 MMOIB\I, PH3HK PO3BHUTKY CEYOKaM’SHOI
XBopoOH Ha 28% BHIlE B IOPIBHSIHHI 3 TUMH, B KOT'O
piBEHb TJIFOKO3U HATIIE HE TIEPEBHUIYBAB 5,5 MMOJIB\T
[2].

Buxmukani [[J[ 3MiHE HHPKOBHX CyIUH 3
MOPYIICHHSM KPOBOTOKY B MapeHXiMi, OOMiHHI Ta
TpodidHi pO3Tag B TKAaHWHAX HHUPOK, HHU3BKA
OMIPHICTH OpraHi3My M0 iHQEKIil MPHU3BOAUTH [0
possutky ICBII [3].

Oxpim ICBIII Ta Hedpouitiazy LIJ] Takox crpuse
BUHHUKHEHHIO TillEpPTOHIYHOI XBOpOOM Ta imIeMidHOT
xBopoOu cepust. Y xBopux [IJ] artepockiepo3 mae
arpecuBHY NMPHUPOAY, TOYHHAETHCS HA 20 pOKIB paHille,
HDK y oci0 0e3 miabery Ta mBHAKO mporpecye [4].
Takok 3HAYHOTO PO3BUTKY OTpHMana TiloTe3a
«CIIBHOTO TATPYHTS» («common-soil» hypothesis),
mo 3ampormoHoBaHa Stern B 1995 p., BigmoBigHO IO
aKoi, TicHa Kopemsamiss Mikx L[JI i arepockiepo3om
BU3HAYAETHCS THM, IO aTepOCKIEpo3 1 aiabeT MaroTh
CHiJIbHE TOXOJUKEHHS, TOOTO MalOTh  «CIILJIbHE
miarpyHTs». I'inore3a npuiyckae, 1o atepockiepos €
HE TIPOCTO HaciaKoM niadery, a Te mo LJ] i cepreBo-
CYJMHHI 3aXBOPIOBAHHS MaroTh €JIUHY

narodiziosnoriuny cyTHicTh. HakonnueHi HaykoBi naHi
CBi4aThb PO  E€TIONOriYHYy  pOJb  3allaJieHHS,
JUCOYHKIIT €HAOTeNis, OKCHIATUBHOTO CTpecy B
narorenesi iHcyiinopesucrentHocti 1 LT Il Tumy.
OCKINIbKM aTepoCKIepo3 pPO3IiLIIAEThCs, K XPOHIUHE
3anajbHe 3aXBOPIOBAHHS, TO MOXKHA IPHUITYCTUTH, IO
3aMajeHHs MOpsA 3 €HIOTETalbHOI AUCHYHKIIEIO,
OKCHJATHBHUM CTPECOM MOXe OyTH OJHUM i3
MeXaHi3MiB, mo 00’eqHye aTepockiepo3 i L[/ Tta
CIIyTy€ «CHUIBHAM MATPYHTAM» M 1iabery Ta
imeMigHO1 XBOpOOH cepus [5,6].

Xapakreproto ocobmmictio ICBII, ma Tmi
LYKPOBOTO J1ia0eTy SIBISIETBCS PO3MOBCIOJDKEHICTH
0e3CUMITTOMHOT Oakrepiypii, iH}iKyBaHHS
MOJIPE3UCTEHTHUMHU ~ IITaMaMu 1, SK  HAcJiJIOK,
HEJIOCTaTHICTh eMmipu4yHoi  aHTHOaKTepialbHOT
Tepamii, BHCOKHMH pPH3MK PO3BHTKY PpELMIHUBIB 1
YCKJIATHEHB, TaKUX AK THIHHWH mienoHeput, adcrec
HUpKH, eM(pizeMaTo3He 3analeHHs] HUPOK, MaIIpHAN
Hekpo3 [7,8]. L/l sSBisgeThCA CIPHAIOYUM (HaKTOPOM
IHpEKIIITHOTO ypaKeHHsI BEpXHIX CEYOBHX IUIAXIB. B
70-75% Bumaakie ICBUI B iHdekuiiHMi mporec
3amy4eni HupKH [9,10].

Mera  pociiikeHHsi:  AHami3  JIeTanbHHX
BUIAJIKIB XBOPHUX 3 iHQEKIIIAMHU CCUOBHBITHUX MUIAXIB,
0 YCKIaJHWINCS YPOCENCHCOM Ha T I[YKPOBOTO
niabery.

Martepiann i MeTOIM: IIpoBeneno
PETPOCTICKTUBHUIA aHaNi3 JeTAIbHUX BHUIAJKIB Bij
ypocercucy B 48 xBopux 3a nepiox 3 2013-2018pp., mo
3HAXOAWINCA Ha cTamioHapHOMy JikyBaHHI B KHII
XOP «O06macHOTO MEOUYHOTO KIHIYHOTO ICHTPY
ypouorii 1 Hedpomorii im.B.I.IllamoBama». Cepen 48
BunankiB y 30 (62,5%) xBopux Oyna cedokam’siHa
xBopoba, y 6 (12,5%) — rocTpmii rHiitHHI
HEOOCTpYKTUBHUI mienonedpur, y 6 (12,5) -
JMOOPOSIKICHA TinepIuiasis mepeaMixypoBol 3a103u, y 5

(10,4%) — omkomoriyHi ypaxkeHHs (paK CEYOBOTO
Mixypa, mnepeamixypoBoi 3amosu), y 1 (2,1%) -
CTpPUKTYpa ypeTpHu. [Tepebir 3aXBOPIOBaHHSA

BimOyBaBCS Ha TIi KOMOpPOIZHUX cCTaHIB: y 26
nomepiux (54,1%) Oy uykposmit niaber II tumy
TIO€THAHNH 13 CEpLEBO - CYAMHHUMH YP)KEHHIMH, Y
12 (25%) — cepueBo cyauHHI 3axBoproBaHHs, y 10
(20,9%) - immia comaruyHa WATOJNOTIsA (XPOHIYHA
XBOpOoOa HUPOK, TUPY3HO-TOKCHIHUA 300 Ta iH.).

VY Tabnuui 1 HaBeneHi nani xBopux 3 ICBI Ha T1i
IyKPOBOTO Aia0eTy, IPUYNHOIO JIETATFHUX HACIIAKIB
SIKHX CTaB YPOCEIICHC.
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Tabmums 1.
Xapakrtepuctuka naniedTis 3 ICBII, mo ycKJIaJHUINCH YPOCENICHCOM HA TJi IYKPOBOro giadery
Crartp
Iloxa3Huku q K
8 (30,8%) 18 (69,2%)
1) Bik 66,9£11,9 70,349,1
2) HiarHos:
- CeyoKaM’sHa XBOpoOa: 3 (37,5%) )
e 01HOGIUHE ypaKeHHs '
1. mpaBoGiuHe
2. niBobiyHe 3(37,5%) 10 (55,63%)
e 1BOOIUHE - 5 (27,8%)
- TrocTpui THIHHUH HEOOCTPYKTUBHHI ) 3 (16,7%)
nienoHepPUT '
- imma  maronoria  (AITIX,  oHkomoriyni 2 (25%) }
3aXBOPIOBaHHS)
3) I'mroxo3a kpoBi (MMOJIB/IT) 16,6+6,7 13,95+6,6
4) JleiikouutH (/1) 15,0+3,8 16,6+6,8
5) Jlimdpomutu (%) 6,5£3,3 5,527
6) CeuoBrHa (MMOJIB/) 24 4+11,1 272+179
7) KpeatuHid (MKMOJB/T) 459,1+£349,7 408,5+281,1
8) Tpusaiicts 3axBoproBants LIJ (pokn) 14,0+6,4 14,2473
9) Inpexc Macu Tina (kr/mM?) 31,4+6,4 29.9+4.2
10) Cepeaniii i5KKO-/1€Hb 6,1 43
PesyabTaTH Ta ix oOroBopennsi. HaiiOinbimn - Bik >65 pokis

CXWJIBHHMH J0 PO3BUTKY CENTHYHHUX YCKJIaIHEHb
BUSBIIIACH XBOPi BiKOM > 65 pokiB. B ycix Bumamkax
O OyB moemHaHwWii i3 cepHeBO — CYAWHHIMH
3aXBOPIOBAaHHSIMH (TiMEpPTOHIYHA XBOpoOa, imreMiuHa
XBOpoOa cepis, HepeHeceHl iH(QapKTH Miokapaa B
aHamHe3i). [lamieATam mpoBoamIIOCs OakTepioNoTivyHe
JIOCTIKeHHS ceul Ta KpoBi. B 8-Mu marieHTiB y cedi
susieena K. Pneumonia - 3 (37,5%), E.coli — 2
(25,0%), P.aeruginosae — 1 (12,5%), Enterobacter
cloacae — 1 (12,5%), E. Faecalis 1 (12,5%). Pocty
MIKpOOpPraHi3MiB B KpOBiI He BUSBIIEHO. TpuBajicTh
nepeOyBaHHs B cTalioHapi ckiana Bin 50 xB. 1o 24 ni6.
OmneparuBHI BTpydaHHs npooamiucs y 18 (69,2%)
Bunagkax: 6 (33,4%) — myHkuiitHa HedpocToMmis, 6
(33,4%) — uedpexromis, 3 (16,7%) — Hedpocromis,
nekancysuis, 1 (5,5%) - mienonitoromis, 1 (5,5%) -
myHKOidHa 1weroromis, 1 (5,5%) - cTeHTyBaHHS
HHUPKH.

ByB mpocrexxeHMH YITKHH B3a€EMO3B’S30K MIiX
3pOCTAaHHSIM PIiBHA JIEHKONWTO3Yy Ta TIJiKeMii, TpHu
HapOCTaHHI JIEWKOITUTO3Yy BiAMide€HE 3pOCTAaHHS PiBHA
TITIOKO3M KpOBi. BiporiaHicTh pO3BUTKY THiTHHX hopM
mieTOHEe(PUTY MIABUINYETHCS NpPU TPHUBAJIOMY Ta
TsokKkoMy mepebiry IIJ]. T'HifiHWIA mecTpyKTHBHHUI
niegoHeput CYIIPOBOIXKYBaBCS Ba)XKHM
€HJIOTOKCUYHHUM CHHIPOMOM, IIIO TTOEAHYBAB BUCOKUI
JeWKoUnTO3, TinmepriikeMito, ypemito. ['octpuit
THIHHUH Ti€T0HePUT HA TIIi 00Typalii CeYOBUBITHUX
HITSIXIB CYIIPOBOIXKYBABCS BUPa)XEHUM
IHTOKCHKALIHUM CUHAPOMOM 1 Ba>KKUMU
YCKJIQHEHHSIMH Y BHIJISII HUPKOBOI HEJOCTATHOCTI,
ypocencucy, OaKTepiOTOKCHYHOTO IIOKY. Takum,
YUHOM MO>KHA BUJIUTMTH HACTYITHI ()aKTOPH PU3UKY:

- JKinoua cratb

- TpuBaiicte LyKpoBOro aiabery B aHaMHe3i
>10 pokiB
- PiBeHb IIFOKO3H KPOBi >7 MMOJIB\IT

- IligBuieHHs piBHS CeYOBUHU >8,8 MMOJIB\I
Ta kpeatuHiny >120,0 MkMoib\i

- HapnumkoBa maca Tinia, OXKHUpPiHHS

- OpHOOluHE CEYOBHMX IIJISAXIB,
YacTiIle JTBOPYH.

BucHoBku. T'HiliHO-3amalibHi ypa)KeHHS HUPOK
CIIOCTEPIraloThes YacTillle Ha Tii JAEKOMIICHCOBAHOTO
IyKpOBOTO Jia0deTy, NpH aHaji3i HaUX JaHUX
criocTepirascst YITKUHA B32€MO3B’ 30K MiX
HApOCTaHHAIM TIIiKeMii Ta piBHA JefikonnuTo3y. OCHOBHI
HATIPSMKHA MPO(GILTAKTHKA Ta JTIKyBaHHS MMOBHHHI OyTH
HalpaBJjIeH] Ha: MiITPUMaHHS PiBHS TJIFOKO3U KPOBI HE
Ginbire 7 MMOITB\IT; 3aCTOCYBAHHs aHTHOAKTEPianbHOT
Tepartii BIJINOB1THO bi(o) 6aKkTepioIoriYHOro
JOCII/DKeHHSI ~ KpOBI ~ Ta  cedi;  TPHUBAIICTh
anTuOaxTepiansHOi Tepamii He meHme 10 — 14 ni6;
3acTocyBaHHA mpodimaktnaaux KypciB ABT npum
HasiBHOCTI 0e3cMMITOMHOI GakTepiypii; KOHTpPOIb
0aKTepioIOTIYHOTO TOCTIKEHHS cedi He piame 1 pasy
B 3 Micsll; cBO€4acHe YCYHEHHS! OOCTPYKIIT CEHOBHX
OUIIXiB;  OOMEXEHHS  TPUBAJIOTO  3aCTOCYBaHHS
KaTeTepiB, HE(PPOCTOMIYHMX APEHAXIB, CTEHTIB, SK
JOJJATKOBOTO  JoKepena  iHQekmii; Ooporeba 3
HaJJTAIITKOBOIO MACOI0 Tijla Ta OKUPIHHIM;

CBO€YACHE JIIKyBaHHS CYJMHHHUX YPaKeHb.
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THE RELEVANCE OF AMBULATORY ANESTHETIC CARE

I'pauee Cepzeii Cepzeesuu
Kanouoam meduyunckux nayx, ooyenm,
3a6e0yowull Kaghedpou aHecme3uoI0cuu

benopycckuii eocyoapcmeennviii MeOUyunCKuil yHugepcumem

Ilpacmuiykuit Onez Tepenmoesuu
KaHouoam meOUuyuHCKUX Hayx,

Odoyenm Kageopuvl aHecme3uoI02uU U PeaHuMamonocuu

Benopycckuii 2ocyoapcmeennulii MeOuyuHcKull yrugepcumem

Hnoneyxun Hzopov 3unosvesuu

Accucmenm kagheopuvl anecmesuono2uu U peaHumMamonocuy
Benopycckuit 2ocyoapcmeennuiii meduyunckull yRugepcumen

Tonuapux Hean Hocughosuu
Hoxmop meduyunckux Hayx,

npogheccop Kagedpuvl anecmesuorocuu U peanumMamonrocuy
Benopycckuii 2ocyoapcmeennbiii MeOUyunCKull yHugepcumem

AKTYAJIBHOCTHh AMBYJATOPHOM AHECTE3UOJIOTMYECKON TOMOIIA

Summary. Hospitalization substitute technologies are the priority direction of The Republic of Belarus public
health system development. Ambulatory anesthesia service is a matter of special interest. In the presenting article
literature data and juridical aspects are discussed. The authors are putting attention to the patient’s safety during
anesthesia in outdoors conditions. Priority action for anesthetist is not only effective nociceptive patient’s
protection, but careful selection upon the patient’s physical conditions. In the same time economy expediency of
diagnostic manipulations and small surgical interventions under general anesthesia in ambulatory conditions are
noted.

AnHoTanus. CranroHap3aMemaroie TeXHOJIOTHH SBIAIOTCS MPHOPUTETHBIM HAIPaBICHUEM DPAa3BUTHUS
3apaBooxpaneHusi Pecrybmuku benmapycs. OcoOblii MHTEpeC MPEACTaBIsSeT Pa3BUTHE AHECTE3MOJIOTHYECKON
IIOMOIIIX B aM6ynaTopH1)1x YCIOBUAX. B Hpe}ICTaBHeHHOﬁ CTaTb€ IPOBOAUTCA aHAJIN3 JIMTCPATYPHBIX H
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L m

HOPMAaTHBHO-TIPABOBBIX HCTOYHUKOB 110 00CYKIaeMOMY BOIPOCY. ABTOPHI 00palaoT BHUMaHHUE 6e30MacHOCTh
NalMeHTa NPY aHECTE3UN B aMOYJIATOPHBIX YCIOBUAX. II[pHOPUTETHBIM JIEHCTBHEM AaHECTE3HOJIOTa SABISETCS HE
TOJNBKO (P (PEKTUBHAS HOIMIENITHBHAS 3alIMTa MAl[MEHTa, HO M TIIATEIBHBIN 0TOOp MALUEHTOB MO GU3HIECKOMY
COCTOSIHHIO. B TO e BpeMs OTMeYaeTcsi SKOHOMHMYECKas IEIeCO00pPasHOCTh MPOBEACHUS JUArHOCTHYECKHX
MaHHITYJISAIMHA U MAJIBIX BMEIIATENLCTB MO 00MIEH aHeCTe3uel B aMOYIaTOPHBIX YCIOBHUSIX.
Key words: ambulatory anesthesia, small surgical interventions, public health system, patient’s safety
Knuioueevle cnosa: ambynamopuas amecmesus, MAavble ONEPamueHble EMeuamenscmed, Op2aHu3ayusl

30pa600xpaHeHuﬂ, beszonacnocmos nayuexma.

Beenenmne. B nocienHee BpeMsi B OpraHu3aluu
nedeOHO-TMarHOCTHYECKOTO Tporecca  PecmyOnukn

bemapyce Bce Ooiplne BHUMaHHE  yJENSETCS
UCIIOJIb30BaHHIO CTallMOHAp3aMelaoIIuX
TEeXHOJOTHH. OTO CBA3aHO Kak C CO3JaHHEM

KOM(OPTHBIX YCIOBHH JUIsi MAalMCHTa, TaK M CO
CHIDKCHHEM CTOMMOCTH JICYCHUS W JIUATHOCTHUKH.
AMOyaTtopHast XUpypTUs CO3/1aeT MPEUMYIIECTBA IS
MAIMEHTOB, OPTaHU3aTOPOB 3APABOOXPAHCHUS U JaXKe
CTallMOHAPOB [13,14]. [TarneHnTHI MOJIY4at0T
BO3MOKHOCTb PaHbIIIC BEPHYTHCSI JOMOI CHU3HUTH PUCK
TOCIIUTANbHONH WHGEKIUH H MOCICONepPalHOHHBIX
ocnoxHeHni. Kpome Toro, B Hacrosmiee BpeMs
BBITIOJIHEHHE MHOTHX JHATHOCTUYECKHX W JEUeOHBIX
npoueayp He TpeOyeT roCHUTAaIM3alud B CTalMOHAP
[13]. OneparnuoHHbIe, TUATHOCTHYECKUEC KAOMHETHI U
nanatel MPOOYXAEHUS HCHOJB3YIOTCS C OOoublIei
3G (GEKTUBHOCTBIO, YTO CHH)KACT 3aTpaThl MAI[HCHTOB
Ha JIeYeHne [13, 14]. Opranuszanus
AHECTEe3MOJIOTHYEeCKOW CIy)Obl B  amOylIaTOPHBIX
YCIOBHAX JOJDKHA TIPEIyCMaTpUBaTh HE TOJNBKO
obecriedyeHrEe aHECTE3UOJOTHYSCKOTO TOCOOUS TpH
OTIepPAaTUBHBIX BMEIIATEIIHLCTBAX M MAHUITYJIAIHAX, HO U

BO3MOXKHOCTb ~ OKa3aHUs  IIpU  HEOOXOIMMOCTH
peaHNMMAIIMOHHOW  TIOMOIIM  BCEM  HaIlMEeHTaM,
HaxXoasamumMces B JaHHOM YUpECIKIACHUU
3paBoOXpaHeHHA. TaxkuM o00pa3oM, OpraHu3anus

aMOyNaTOPHON aHECTEe3MOJIOTHUECKOW MOMOIIM B
pecny0OirKe ¥ BBEJCHHE JOJDKHOCTEH aHecTe3uosora-
peaHnMaTonora B aMOyJIaTOPHO-TIOIUKINHIYECKUE U

aMOyJIaTOPHO-AMarHOCTUIECKUE YUpEeXKIESHUS
SBIIETCS  aKkTyaJbHOM  3amaueil. Bo  MHorux
VAPESKICHUIX HETOCYIapCTBCHHOM (hopMBI

COOCTBEHHOCTH paboTa aHecTe3Hojora IO CXeMe
«XUPYPTHH OJHOTO JHS» JaBHO CTaja PyTHHHOM.

Lenpio 1aHHOI CTaTbU SIBISETCS TPOBEICHUE
aHAM3a JIMTEPaTypHBIX JAHHBIX IO  BOIPOCAM
OpraHu3aIu AQHECTE3HOJIOTHIECKOH MOMOLIN
HACeJICHHIO B aMOYJIaTOPHBIX yCIOBHSIX.

KoHuenuus yckOpeHHOr0 BOCCTaHOBIICHUS IIOCTIe
omepaunu (enhanced recovery after surgery) wmm
OBICTpOTO BEACHHS XHpypruueckoro marmeHTa (fast

track surgery) Obpula BBeZeHAa B KIMHHYECKYIO
npakTuky Oonee 10 ner Ha3agm M mHpuBena K
YKOPOUEHHIO  CPOKOB  TOCHHMTAIU3alMM  IOCIe

OIIEpaTHBHOTO BMEIIATENILCTBA BO MHOTHX O00JaCTAX
xupypruu. JlokaszaHo, 4TO TaKOH MOAXOA MUMEET psil
NPEeUMYIIECTB,  BKJIIOYas  CHW)KEHHE  YacTOTHI
OCJIO)KHEHHIl M JIETAIbHBIX KCXOJIOB, YMEHBILIEHNE
JUTMTENIEHOCTH MTpeOBbIBaHus B cTaroHape [1].
BaxxHy!0 poib WIpailoT BOMPOCH OPTraHU3AINH
paboyero wmecta aHecte3uosiora. OUYEBHIHO, UTO
OCHOBHBIE TpeOOBaHUS K aHECTE3MOJOTHIECKOMY

00€eCIeUeHNIO onepauui B CTallMOHApe
pacnpoCTpaHAIOTCST W Ha pabOTy aHECTe3MoJora B
amMOyJTaTOPHO-TIONUKINHIYECKAX YCIIOBHSX. B
HEMOCPECTBEHHOW OJM30CTH K ONEpPalMOHHON WIIN
JMarHOCTHYECKOMY KaOHMHETy, B Cilyyac aHeCTEe3HMH
IIpU TUATHOCTUYECKUX MCCIEIOBAHUAK, BBIAEISIETCS
OTJIENIbHOE IIOMEILECHUE Ha 2—3 KOUKH
(mocneonepanoHHBIA OJIOK, Majara MpoOyKAeHHs),
OHO obecnieunBaeTCs o0opynoBaHuEM JUIs
HMHTEHCUBHOTO HaOII0ICHUS, MIPOBEACHUS
HCKycCTBeHHOM  BeHTwmamuu  Jyerkux  (MBJI),
OKCHUTEHOTEpanuy, MH(Y3HOHHOW Tepanuy, KOTopas
MOJKET ITOTPEOOBATHCS TIPH PA3BUTHU OCIIOKHEHHH.
o MHEHHIO OOJNBIIMHCTBA aBTOPOB,
UHTPAOIEePAI[OHHBIII MOHHUTOPUHT B amOyJaTOpHOI
AQHECTE3MOJIOTMM  HE  JOJDKEH  OTIMYaThesl  OT

lapBapackoro craHgapra W JODKEH BKIIOYATH!
HAXO0XJICHUE aHECTEe3MO0JIOTa-PeaHMaToJIoTa u
MEIUIIMHCKOW  CEeCTpBI-aHeCTe3UCTa  PAIOM ¢
MAIIUEHTOM, OKI' (11, V5 OTBEJICHUS),

ITyJIbCOKCUMETPHUIO, HEMHBAa3UBHOE mM3MepeHus A/l B
aBTOMAaTHYECKOM pEXHME Kaxisle 5 MuHYT. B
ONIEPAallMOHHONM WJIM MaHUITYJSIIHOHHOH —pabouee
MECTO aHecTe3HoJiora 00s3aTeIbHO  OCHAIACTCS
HapKO3HO-JIBIXaTEIbHBIM  amllapaToM,  IOJBOAKOMN
KHCJIOpO/a, KapJIUOMOHHUTOPOM, IYIbCOKCUMETPOM,
NeuOpUIIATOPOM, XUPYpPru4ecKuM 0TCOCOM,
CTOMKOI AJIsl NpOBEAEHUs] BHYTPUBEHHBIX HHOY3UH,
JApUHTOCKOIIOM C Ha0OpOM KJIMHKOB, Habopom
SH/IOTpaxXeaIbHBIX TPYOOK C MPOBOAHMKAMH I HHUX,
Ha0opoM opodapHHTeaIbHBIX BO3AYX0BOI0B I Benena,
pOTOPACIIUPUTENEM, TOHOMETPOM, (POHEHIOCKOIIOM,
MaHUITYJIILMOHHBIM CTOJIMKOM [8].
[TpenonepanonHoe o0cCne0BaHNE IAlMEHTOB

pasHMTCS, 10 MHEHUIO psijia aBTOPOB, OJIHAKO
OCHOBHBIE TapameTpbl cXoxHbl. OHO BKIIOYAET
CyOBEKTHBHOE ¥  OOBEKTHBHOE  KJIMHHYECKOE
oOcyiefoBaHHe  MAIMeHTa, (QYHKIHMOHAJIBHBIE |

nabopaTopHBIE HcciIe0BaHus (00l aHATN3 KPOBH U
MOYH, TJIFOKO3a KpPOBH, pEHTITEHOrpadus OpraHoB
rpynuoi knerkn u OKI' B Bo3pacte crapme 40 er,
KoaryJorpaMma, Tpylma KpOBH H pe3yc-(hakTop B
3aBUCHUMOCTH oT o0BeMa u TpaBMaTUYHOCTHU
MPEJICTOSIIETO ONEPATHBHOTO BMemarenbeTsa) [11].
[lpenBapuTensbHass ~ OLEHKAa  NPEAOCTABIISET
HE0OX0ANMYI0 MH(OPMALIMIO O COCTOSHUM TNAIUEHTa,
YTO B CBOIO OYepe[b CIOCOOCTBYET YBEIHUYCHHUIO
o0Iero KadecTBa MEAMIMHCKOTO  OOCITy>KUBAHUS
naneHToB. OTOOp ManMeHTOB I amMOyIaTOPHOTO

BMeEIIATEIbCTBA WA JIHMarHOCTUYECKOTO
HCCIIEIOBAaHUS OCYIIECTBIIAETCS Ha OCHOBE
XUPYPrHYE€CKUX, COUHMAIbHBIX M  MEAUIMHCKHX
KPUTEPHEB.
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Counam,m,le — ornepanus CBs3aHa C MHUHHUMAaJIbHOK
® COIPOBO’K/ICHHE B3pOCIOro M HAOJIOJNCHHE B KPOBOIIOTEPEii;

TCUCHHUC CYTOK; — HEC Tpe6yeTc51 CIICHUAJIU3UPOBAHHOT'O
® [IAIMCHT MNOPaBUJIbHO BBINOJHACT YKa3aHUA nocjiconepaliuoOHHOro yxoaa,

Bpaya, — HU3KUMN npe,unonaraeMLIﬁ PUCK
® HaJInyue Teﬂe(bOHHOfI CBA3U, nociiconepauoOHHbIX OCHO)KHGHHﬁ;
® IOCTYIIHOCTh Bpada OOmMeld MpaKTHUKH W/ UK - MTOCIICONIEPAIIIOHHOE 00e300mMBaHNEe

Y4aCTKOBOM MENCECTPBHI;

] BO3MOKHOCTh JIOCTaTOYHO
BO3BpAILICHUS B MEJl. YUPEXKACHUE;

® OTCYTCTBHE HEOOXOAMMOCTH yXOJa 3a JACThMH
WM BBITTOJTHEHUS TIOTCHIMAIBHO OTIACHOW PaOOTHI.

MeaunuHcKHe

®  Xopouiee  COCTOSHME  3/J0pOBbi  WIIHU
COIYTCTBYIOIUE 3a00JIcBaHUS BHE OOOCTPCHHS, MO

OBICTpOTO

KOHTPOJIEM;
° CHMIITOMEI OCHOBHOTO 3a00J1eBaHuUs
CTaOMIIBHEIE;
® T[AHEeHT MNPaBUILHO  OLEHHUBACT  CBOE

cocTosiHUE (Pa3yMHO MBICIIHT);

® omepamysi HE MOXKET BBI3BaTh OOOCTpPEHHSA
coryTcTByomero 3aboneBanus| 11].

OnucaHHBI BBIIIE CKPUHHUHT OOCICIOBaHHI
npezmnonaraet Au(G(HEepeHINPOBAaHHOES BBIOIHEHUE
1abOpaTOPHBIX TECTOB M UX OLIEHKY B COBOKYITHOCTH C
pe3yabTaTaMi aHaMHe3a W (DU3UKAJIBHOTO OCMOTPA,
YTO TIO3BOJISIET BBIABUTH BCE  CYIIECTBYIOIIUE
mpo06sieMbl MalMeHTa U Ha3HAYUTh HE0OXOIMMOE eMy
JIOTIOJIHUTENbHOE — oOcienoBanue. OueBUIHO, YTO
MOTOOHBIH MOAX01 000CHOBAH U IKOHOMHUYECKH [9].

HemamoBakapIM 11 aMOyIaTOpPHOTO TMalHEHTa
SBIISICTCS yTOYHCHHUE BPEMEHH BO3ICP KaHUS OT MUTIIH.
OOmectBa aMOynaTopHBIX aHectezunonoroB CIIA
NPU3BIBAIOT CETONHSA K Oojee  JmOepalibHOMY
OTHOLICHHIO K MpobjeMe  MpeaolepanoHHOTO
TOJIOJIaHUS, PEKOMEHYs pa3peliath MPUEeM UYHUCTBIX
JKUAKOCTEH 3a 2 4, JIETKUH 3aBTpak 3a 6 4, a mpueM
OGonee TsKeNMOW MUIIM 3a 8 Y 10 aHECTE3WH B
«XUPYPTUU OJHOTO AHS». [lmuTenapHOe rojiofanue, mno
MHEHUIO aBTOPOB, HE TapaHTUPYET OMOPOKHEHUS
JKeMy[AKa M IUIOXO NEePEeHOCUTCS nalueHtoM [2,3].
Kpome TOroO, mmTenpHOE BO3JCpXKAHUE OT MHUIIU
YBEIMYHUBACT MOTPEOHOCT B MH(PY3HOHHOH TepaIruu U
TEM CaMbIM TOBHIIMIACT PUCK OCIOXKHEHUH W 3aTPaThI
[10].

Ilokazanus K nposedeHur) anecmesuu 6
amoynamopHoil npakmuke

TpaaUIIMOHHO CYHMTAETCS, YTO B amMOyJIaTOPHBIX
YCIOBHSIX MOT'YT OBITH OIIEPHPOBAHBI MAI[HEHTHI C 1-2-
i CTENIEHBIO AHECTE3NOJIOTHYECKOTO pHcKa
(¢pU3UKAIBHOTO  COCTOSHHSI) TO  KJIACCH(HKAIINU
AMepUKaHCKON accoIuaryu aHecTe3nosoroB (ASA)
[4]. B To e Bpemsl Apyrue aBTOpPbl OTMEUAIOT, 4TO Y
nmanpentoB III m IV xmaccoB mo ASA BO3MOXKHO
OMEpPaTUBHOE BMEIIATEIBCTBO B  aMOyIaTOPHBIX
YCIIOBHUSIX, OJHAKO B KaXKJIOM KOHKPETHOM Cllyyae
pelleHre  HMHAUWBUAYaJbHO  TOCIE  TIIATEILHOIO
oOcnenoBanms (IOMOJTHHUTENBHBIE J1a0OpaTopHBIE M
WHCTPpYMEHTAIbHBIE METOIBI) [6,8,12].

Yenosun nposedenun anecmesuu:

— omepanusi HE MOXET BBI3BATH OOOCTPEHHUS
COITYTCTBYIOIIETO 3a00JICBAHNS;

BO3MOXKHO B JIOMAIHHUX YCIOBHSX (IEpOpaibHbIC
AHAJBIETHKH);

— HaJIM4Hhe COMPOBOXICHHUS K BO3MOXKHOCTH
HaOJIOICHUS B TCYCHUE CYTOK;

— TMaIMeHT TPAaBWIBHO BBIIONHICT YKa3aHUS
Bpaua;

— Hanmnuue TeneOHHO CBA3H;

— JIOCTYIIHOCTh Bpaya,

—  BO3MOXHOCTH  JIOCTaTOYHO
BO3BpAIlICHHUS B METUITUHCKOC YUPCIKICHHUE;

— OTCYTCTBHE HEOOXOJUMOCTH yXOJa 3a JIeThbMHU
WINA BBINOJHEHHUS MOTEHIHAIBHO OMACHOW pPabOThI
[11].

OBICTPOTO

IIpy HanuuuM BCEX MEPEUYUCICHHBIX YCIOBHH
MIAIMEHT MOTyYaeT WHCTPYKIHIO AJISL aMOyJIaTOpHOTO
MalMeHTa W MOANHWCHIBACT  MH(OPMHPOBAHHOE
corylacie Ha TIIPOBEJCHME OIepallil U aHEeCTe3UH
[11,15].

Ilpomueonoxazanusa K npoeedeHuI0 anecme3uu
8 aMOYaAmMOopPHBIX YCI0BUAX

Hannuue y nmanueHTa MUaCTeHUH, 3HAUUTEIIEHOTO
M30BITKa MaccChl TeNa, UIIeMUYeCKOi 00JIe3Hu cepla,
HEOCTaTOYHOCTH KpOBOOOpaIieHus u
pecIMpaToOpHBIX HapylIeHWH (OpOHXHaidbHAs acTMa,
XOBJ) c KIIMHUYECKUMH MIPOSIBJIEHUSIMU,
IOBEHWJIBHOTO ~CaxapHOro Juabera, CyIOpOXKHOTO
CHHJpPOMA, aIKOTOIbHOH, MEIUKAaMEHTO3HOH U
HapKOTHYECKOMH 3aBUCUMOCTH, COCTOSIHUH,
OPEBBIIAIOINX  2-10  CTENEeHb  OINepaIloHHO-
AQHECTE3UOJIOTHYECKOro  pucka. OTHOCHUTENBHBIMHU
MNPOTUBONOKA3aHUSAMH K IIPOBEICHHUIO AHECTE3WH B
aMOyTaTOpPHBIX  YCJIOBUSIX  SIBIAIOTCA  IUIOXHE
COLIMAJIbHO-OBITOBBIE yCIOBUS (oTcyrcTBHE
TenedoHa), MpPH 3HAYUTENHHOW YIAJIEHHOCTH U
HEOCTYHOCTH ne4eOHO-TIPOPUITAKTHIECKIX
YUPEKACHUI OT MECTa HaXOXACHUS MaleHTa B 3TO
Bpems [16].

Taxke Kak aOCONIOTHBIE TPOTHBONIOKA3AHUS
CTOUT IIPUHATH CIELYIOIINE:
- CYIIECTBEHHBIE TPYAHOCTU B

AHECTE3UOJOTMUSCKOM  O0CCIICYCHUH  MPEIBIIYIIHX
omepanuii WIM OCIOXKHEHHs (TpyaHas HWHTYOaIws,
aHaduIaKcus);

— Cly4aW 3JIOKQYEeCTBCHHOW THUIEPTEPMHH B
CeMbe;

— HecTaOWIBHOE COCTOSHHE TPU XPOHUYECKUX
3a00JICBaHUAX, BPOXKICHHBIX IOpPOKaxX  CEpAla,
0oe3Hsax oOMeHa BelecTB (ekomreHcanws) [16].

CoBpeMeHHBIE ~ CpeAcTBa  UIA  AHECTE3HH
MTOJTHOCTBIO  CIIOCOOHBI  00€CIeunTh 0e30MacHOCTh
MareHTa B aMOyJaTOPHBIX YCJIOBHSIX W BO3MOXKHO
KCIO0JIb30BAaHNE METOIMK KaK MECTHOM, TaK U OOIIeH
aHecrte3uH, B ToM uncie u ¢ IBJI. B nocnennem ciyuae
nesrecoobpasHo obecreunTh KpYTJIOCYTOYHOE
HaOJIOJIEHHE 3a TAIMeHTOM B TIOCIEONEPAMOHHOM
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Neprosie JJake B CTallMOHAape OAHOTrO JHS (Y4TO C
yCIIEXOM  NPUMEHSIETCS B psAA€  MEIUIMHCKHX
yUpeKIeHUN HETroCyAapCTBEHHOM (opMEI
coOctBeHHOCTH T. MuHcka). B memoM ocHOBHBIE
MPUHLMUIIBI TEPUONIEPALIMOHHOTO BEICHUS MAIEHTa B
amMOyJIaTOPHBIX YCIIOBHSIX cCIeAyIoue (CXOIHBI C
3aJadaMu MY CTAI[HOHAPHOM JICUCHHN):

— aHKCHOJIM3HUC, Celallns, aMHE3NS;

— aHaJIBIe3Ns;

— yCTpaHEHHE BaryCHBIX Y3 PEKTOB;

- IpeAyNpExICHAE MIOCIIEONEPAIMOHHON
tomHOTH ¥ pBOTH (IIOTP) [17].

B amOysaTopHOU AHECTE3UO0JIOTHYECKOM
INpaKTUKE YMECTHO M JONYCTUMO IpUMEHEHUE
CIICIYIONINX AaHANBIeTHKOB: (eHTaHwd1, MOpQUH,
Tpamazodi, IIPOMEIO; THUITHOTHKOB
(HEHMHTaJSIIMOHHBIX ~ aHECTETHKOB) —  THOIEHTAJ
Hatpus, nporodou, sTomuaar. Heobxoanmo Hanmane
aTaTaKTUKOB: JAWasernaM, Mugasonam. llokasaHo
NpUMEHECHNE MECTHBIX AHECTETHUKOB ULt
MHTPATEKAJbHOTO MM SIHAYPAIBHOTO BBEACHUS:
JIUOOKaWH, OynmuBOKamH (B TOM  4YHCIE W
runepbapudeckuii  pactBop), pommBokaumH. Ilpm
npoBeneHun o6Omeit anectesun ¢ WBJI moxaszano
HCIIOJIb30BaHNe MBIIIEYHBIX pellakcaHTOB
(CYKUMHMIXOJIMH,  aTpakypud,  pOKypoHMH) W
HHTaIALMOHHBIX aHECTETHKOB. B mocnenHem ciyuae, a
TaKXKe IPHU HCIOJIB30BaHUM PETHMOHAPHBIX METOMIOB
aHeCTe3MH IMOKa3aHO Oe3yCIOBHOE HaOJIo/eHHe
MalMeHTa B PEXHUME KPYTIOCYTOYHOTO MOCTa Bpaya
MEIUIMHCKON CEecTphl U OKa3aHWs 3KCTPEHHOW M
HEOTNOXKHOW  momomm.  UYro  ycmemHo — yxke
NPUMEHSIETCS. B PsAA€ MEIULIUHCKUX YYPEKACHHWH T.
Muncka. Taxoke, 0€3yCIOBHO, YIYy4YIIUT KadeCTBO
OKa3aHHWA TIOMOIIM NPUMEHEHHE pPa3sHOOOPa3HOTO
apceHalla HECTEPOMAHBIX IPOTHBOBOCHAIUTEIBHBIX
IpenapaTon c Y4E€TOM MOKa3aHuM 51
[IPOTUBOIIOKA3aHUM.

KpaifHe BaXHBIM acleKTOM, Ha HaIl B3IJIAT,
ABJISIETCA HAJIWYUE MAGHA nepeeooa NAyUeHma 6
cmayuonap npu nHeodxooumocmu!

[ManunenTs!, COCTOSTHHE KOTOPBIX
XapaxkTepu3yeTcs OTCYTCTBHEM CTaOMIIBHOCTH,
TpeOyromie HaOMIOACHUS 3a (YHKIHEH cepana,
COCTOSTHHEM JIBIXaTeJIbHBIX Iy TeH, TAKUMH JIETOYHBIMHU
npobiemMaMu, Kak O0OCTpeHHE OOCTPYKTHBHBIX
3a0o0neBaHUN OpPOHXOB, TOJDKHBI NEPEBOAMTHCS IS
MOCIEAYIONEH TOoCIUTAIM3AMK B cTanuonap [7].
TpaHCIOPTHPOBKA OCYIIECTBIISIETCS Ha  MAaIlWHE
CKOpOM MOMOIIM B CONMPOBOXACHUH aHECTE3WOJIOTa 1
MEIHIIMHCKON  CeCTPBI-aHEeCTE3UCTa COBMECTHO C
Opuranoit MHTEHCUBHOM Teparuu. ITpn
TPaHCIIOPTHPOBKE TanyenTa BO3MO>KHBI
3HauuTenbHble u3MeHeHust AJl u UCC [5]. Bo Bpems
TPaHCIIOPTUPOBKK  NPOJOIDKAETCS ~ MHTEHCHBHAs
Tepanusi, HEWMHBA3WBHbIM MoHuTopuur, MBJI (nmpu
HeoOxomumocTr) [5]. Takum oOpasom, Kaxmoe
yapexaeHne aMOynaToOpHON MEIUIIMHCKON TOMOIIH, B
KOTOPOM MPOBOJATCS BMeEIIATEIbCTRA u
JUarHOCTHYECKHE HCCIENIOBAaHMUSA TOA Oo0meil wim
MECTHOW aHecTe3ue JOJKHO HMETh JOTOBOp O
mepeBojie  NAalWeHTOB B CTalMOHAp,  NpH

BO3HUKHOBEHUHM OCJIOXKHCHUN WM KOTJAa COCTOSIHUE
MaIMeHTa YXYAIIaeTcs W TpeOyeT CTallMOHApHOTrO
neueHus. Takas MpaKTUKa TaKKE B HACTOAIIEE BpEeMs
VCICIIHO TMPUMEHSACTCS B  PAAC  MEAMIUHCKHX
YUpEKIACHUIN HETrOCYAapCTBEHHOM (hopMbI
COOCTBEHHOCTH U YK€ OmpaBjania ceOsi B 3KCTPEHHBIX
Y HECTaHIAPTHBIX CUTYaIUsX.

Bausrcativiuit nocneonepayuonuvlii nepuoo:

OmHrM W3 BaXHBIX  TOKasaTenedl i
amMOyImaToOpHOH XHPYPTUU SIBIISICTCS BpeMs
BOCCTAHOBJICHHsI TIOociie aHecTesnu. Kak mpaBmio,
KPUTEPISIMH JJIS1 BBITTUCKH TTAIIMCHTA SIBIISTIOTCS:

— TpaBWIbHAs OPHUCHTAIUsI B COOCTBCHHOM
JMYHOCTH, MECTE, BPEMCHU;

— CTa0WIBHOCTh AapPTCPUAILHOTO  JABJICHUS,
YacTOTHl CEPJACYHBIX COKpAICHUA W JBIXaHUS B
teyenue 30-60 muH;

— CHOCOOHOCTH IMTUTHh U CAMOOOCITY)KUBATHCS,

— OTCYTCTBHE CHJIGHOW OONM W KPOBOTCUCHHS
[12].

B mHameit pecmyOmuke HE TPUHATO H HE
PEKOMEHIOBAHO IS IIHPOKOTO HCIOIH30BAHUS ITKAI
BOCCTAHOBIICHHS TIOCJIC aHeCTe3ud. 111 00bEeKTUBHOU
OLIGHKH 3Toro kpurtepus ASA  peKOMEHAyeT
UCIIOJIb30BaTh MoauuIpoBanHyto mkary Aldrete. C
MOMOIIBI0 ATOM IIKaJbl OLCHHBAIOTCA B Oayiax
OCHOBHBIC BUTAJIbHBIC (DYHKIIUH: CO3HAHHUE, JBIXaHUE,
KpOBOOOpaIeHune u MOTOpHast GyHKIHSA.
AnprepHatiBOi Momudunmpoannoi mkate Aldrete
mpemiokeHa ~ FAST-TRACK-mkama.  [lamueHTst,
HaOpaBmue 12 m Ooyee GayuIoOB MO JAaHHOW MIKale,
MOTYT OBITh TIEPEBEICHBI W3 OICPAIMOHHON 0e3
HE00XOIUMOCTH HaONIOIEHNS B ManaTe MpoOyKAeHUS
[18].

BbiBoabI.

B CBSI3U c
MaJIOMHBa3HBHBIX

pocToM MOMYJIIPHOCTH
OINCPATUBHBIX BMCIIATCIILCTB
aMOynaTopHas XUpPYprus 3aHUMaeT Bce Ooiee
npouynble mo3unuu. Illupokoe pacmpocrpaHeHue
aMOyTaTOPHBIX MEAMIUHCKUX YUYPEXKACHHUH, B TOM
YHCIIe ¥ HErOCYIapCTBEHHOH (OPMBI COOCTBEHHOCTH,
3aBHCUT  OT  IIOJMUTHKH  MECTHBIX  OPraHoOB
3[paBOOXPaHEHHsI U JSKOHOMHYECKHX COOOpaKCHUH.
Bonporas 4acTh BBEICHHBIX 32 IOCIEIHEE BpeMs B
KJIMHHYECKYIO MPAKTHKY MEIMKAaMEHTO3HBIX CPEICTB
IUsL AQHECTe3WH, IO CBOMM Ka4yeCcTBaM HJEaJbHO
COOTBETCTBYET TpeOOBaHUAM amMOyaTOpHOIi
MpakTHKH. B TO ke Bpemsi, 0oJiee BbICOKasi CTOMMOCTh
HOBBIX MCTOJ0B JICUCHUA OOJIXKHA OBITH COIIOCTABJIEHA

C DKOHOMHYECKMMM  [PEUMYILIECTBAMU  paHHEH
BBIIIUCKH, YMEHBIIIEHUEM HOTPeOHOCTH B
JOTIOJTHUTENBHOM Ha3HAYCHUU JIEKapCTBEHHBIX
npenaparoB, Oosee KOM(OPTHBIMH YCIOBHSAMH IS
NalUEHTOB u BO3MOYHOCTBIO paHHEro
BOCCTAaHOBJICHUSI TPYIOCIIOCOOHOCTH.

B T0 ke BpeMs O4YEBHIHBI CIEAYIOLIME

OpraHM3aIOHHBIE IPOOJIEMBI, TPEOYIOIINE PEIICHHS B
OeiIAax TIOBBIIICHUA KadyeCcTBa u 0€e30IacHOCTH
AQHECTE3MOJIOTHYECKOW TMOMOIIM B  aMOyJIaTOPHBIX
YCIOBHSAX:



.|
[EESY] |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12 (52), 2019 69

1. VYTBepxxneHHbIC KpUTEpUHI otbopa
MalMEeHTOB, IOABEPraloNINXCS BMEIIATEIbCTBAM HIIN
UCCJIEIOBaHUAM B aMOYJIaTOPHBIX YCIOBUSIX.

2. Crporoe mpaBOBOE  pEriaMeHTUPOBaHHE
OKa3aHHsI TaKOI MOMOIIM B aMOYJIaTOPHBIX YCJIOBHSIX.

3. Pacuer osxoHOMHMueckoil 3ddexTHBHOCTH
JaHHOTO BHIA MEANINHCKON eATeIBHOCTH.

4. Ouenka  KadecTBa  OKa3aHHA
HAl[EHTaMH1 M CIICHUAJINCTAMH.
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FEATURES OF CHANGES IN THE STRUCTURE OF THE VASCULAR WALL IN PATIENTS WITH
CHRONIC CEREBRAL ISCHEMIA DEPENDING ON THE PRESENCE OF METABOLIC
SYNDROME

Annotation. Relevance. Cerebrovascular diseases are one of the leading mortality and disability populations
in the world. Metabolic syndrome significantly increases the risk of stroke, mortality, the severity of neurological
and cognitive deficits in chronic cerebral ischemia, etc.

The aim of the study: to determine the features of changes in the structure of the vascular wall in patients
with chronic cerebral ischemia, depending on the presence of metabolic syndrome.

Materials and methods: in a prospective study 69 patients with chronic cerebral ischemia were examined.
The patients were randomized into 2 groups: the main group consisted of 40 patients with chronic cerebral ischemia
and metabolic syndrome. In the comparison group there were 29 patients with signs of chronic cerebral ischemia
without metabolic syndrome. The severity of atherosclerotic lesions of the arteries was investigated taking into
account the structural changes of the vascular wall, the presence of intraluminal formations, as well as their
ultrasonic characteristics. The thickness of the intima-media of the common carotid artery and its differentiation
into layers were examined by ultrasound in B-mode.

Research findings and conclusions: for patients with chronic cerebral ischemia without metabolic
syndrome, differentiation preservation into layers of the intima-media complex was observed more frequently than
in patients with metabolic syndrome (more than 8-fold) (p<0.05). Moreover, after the age of 50, all patients with
chronic cerebral ischemia and metabolic syndrome were impaired differentiation into layers of the intima-media
complex, that is, this indicator was pathognomonic for this age and pathology. For patients with chronic cerebral
ischemia and metabolic syndrome, the thickness of the intima-media complex of the common carotid artery was
greater than compared with patients without metabolic syndrome (p<0.05). Patients with chronic cerebral ischemia
and metabolic syndrome were found to have more than twice the benefit of having atherosclerotic plaques when
compared with patients without metabolic syndrome (p<0.05).

Keywords: chronic cerebral ischemia, cerebrovascular diseases, metabolic syndrome, ultrasound, intima-
media complex, atherosclerotic plaques.

Relevance (problem statement and analysis of
recent research and publications).

Cerebrovascular diseases (CVD) are one of the
leading position of mortality and disability of
population in the world [1, 2]. Often, cerebrovascular
diseases are based on carotid atherosclerosis, which is
associated with the development of acute
cardiovascular events, cognitive impairment, dementia,
and other diseases [3]. Chronic cerebral ischemia (CCI)
is the largest contributor to CVD, and metabolic
syndrome (MS) is one of the complicating factors in the
course of vascular diseases [2, 4, 5].

An important role in the diagnosis of CCI is
ultrasound dopplerography (USDG), in which
informative indicators of the morphological structure of
the vessels is the thickness of the intima-media
complex (IMC), the degree of its differentiation into
layers, the presence of atherosclerotic plaques and their
characteristics [3].

The presence of metabolic syndrome is associated
with an increased risk of progression of the
atherosclerotic process of the carotid artery, which
indicates the important role of MS in the initiation of
atherosclerosis [6, 7]. The relationship between MS,
atherosclerosis and thickness of IMC is complex and

reflects the relationship between these processes [7].
One of the predictors of diseases of small and large
vessels may be MS, because its presence is
significantly correlated with atherosclerosis throughout
the body, including small cerebral vessels, extra-carotid
arteries, coronary arteries and abdominal aorta [8].

Highlighting previously unresolved parts of a
common problem.

The literature research has found little data on the
features of impaired differentiation into layers of the
intima-media complex, the thickness of the intima-
media complex depending on the localization in the
common carotid artery, and the quantitative difference
in the presence of atherosclerotic plaques in patients
with chronic cerebral ischemia depending on the
presence of cerebral ischemia.

The aim of the study.

Determination of features of changes in the
structure of the vascular wall in patients with chronic
cerebral ischemia, depending on the presence of
metabolic syndrome.

Presenting main material.

Research materials and methods.

The study included 69 patients with CCI. Chronic
cerebral ischemia was diagnosed according to generally
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accepted criteria: the presence of neurological,
cognitive, emotionally-affective signs of brain damage,
brain structural changes according to neuroimaging,
and others [9]. Neuroimaging methods (MRI, CT) were
used to clarify the diagnosis. The patients were
randomized into 2 groups: the main group (MG) was 40
patients with chronic cerebral ischemia and metabolic
syndrome. In the comparison group (CG) there were 29
patients with signs of chronic cerebral ischemia without
metabolic syndrome. The average age of the surveyed
persons was 59.17+1.04 years.

According to the updated criteria, the
recommendations of the Association of Cardiologists
of Ukraine and the Association of Endocrinologists of
Ukraine in the presence of three or more factors
revealed MS: hypertension (BP > 130/85 mm Hg) or
the use of antihypertensive drugs, obesity (waist
circumference > 94 cm for men, > 80 cm for women)
and dyslipidemia (increase in serum triglycerides > 1.7
mmol/l or normal triglyceride levels with appropriate
therapy; decrease in high density lipoprotein (HDL) <
1 mmol/l for men and < 1,3 mmol/l for women or
normal level of HDL with appropriate therapy),
increased fasting blood plasma glucose > 5,6 mmol/I or
treatment of hyperglycemia [10].

The severity of atherosclerotic lesions of the
brachiocephalic arteries was investigated taking into
account the structural changes of the vascular wall, the
presence of intraluminal formations, as well as their
ultrasonic characteristics. The thickness of the intima-
media complex of the common carotid artery and its
differentiation into layers was examined by ultrasound
in B-mode. IMC thickness of less than 0.9 mm was
considered normal according to the recommendations
of the American Heart Society (AHA). Determined the
value of stenoses in percentage relative to the diameter
of the vessel. The modified classification of Gray-
Weale and co-authors evaluated the echogenicity of
atherosclerotic plaques.

Quantitative data is presented in the form of
median and interquartile interval, qualitative data - in
the form of number and percent. The Shapiro-Wilk test
was used to estimate the normality of distribution.
Levine test was used to evaluate the variance
homogeneity. Pairwise comparisons were made using
Mann-Whitney U test, qualitative data comparisons -
using Pearson Chi-square test. Two-sided value of
p<0.05 was considered statistically significant.

Results of the study and their discussion.

The main indicators in the ultrasound examination
of the structure of the vessels of the head and neck for
us were changes in the echostructure of the complex of
intima-media of large arterial trunks: diffuse, uneven
change of echogenicity, the degree of differentiation
into layers and surface shapes in combination with
pathological thickening of the standard evaluation
(common carotid artery (CCA)) with the reduction of
the lumen of the vessel in the diameter of not more than
20%, IMC thickness of 0.9 mm was the boundary for
the common carotid arteries. The above signs are
important in the diagnosis of CCI and the establishment
of the degree of atherosclerotic changes in blood

vessels [3]. Studies have shown that IMC is a marker
of atherosclerotic vascular injury and reflects the
various stages of atherosclerosis [11].

An important indicator of changes in the
morphological structure of the vascular wall was the
violation of differentiation into layers of IMC and the
degree of its severity. The impaired differentiation of
IMC into layers in patients with CCI and MS was as
follows: in 19 (47.5%) patients - partially lost, and in
20 (50%) patients were lost. In patients with CCI
without MS, violation of differentiation of IMC layers
was observed in 23 patients (79.3%), in terms of
severity it was: in 12 (41.4%) patients - differentiation
was partially lost, in 11 (37.9%) - lost. The absence of
changes in the vascular wall was observed in patients
with CCI without MS in 6 (20.7%) cases, and in
patients with MS only in 1 (2.5%), i.e more often
almost 8 times (p<0.05). Moreover, after the age of 50,
all patients with chronic cerebral ischemia and
metabolic syndrome had impaired differentiation into
layers of the intima-media complex.

An important study of the vascular wall structure
was that in almost all patients with MS, there was a
violation of IMC differentiation into layers of varying
degrees - in 39 (97.5%) patients; for patients with no
MS the violation of IMC differentiation into layers was
observed in 23 (79,3%) cases only (p<0.05). In patients
with CCl and MS after the age of 50 years, this
indicator was pathognomonic and was observed in
100% of patients, while in the surveyed without MS,
this indicator was found after 50 years only in 20
(83.3%) cases (p<0.05).

Atherosclerotic lesions of major head and neck
arteries in patients with CCI, according to ultrasound
can be conditionally divided into 2 stages: non-stenotic
and stenotic. Non-stenotic changes are determined in
the stage of lipoidosis and the initial stages of
liposclerosis in accordance with the morphogenesis of
atherosclerosis. The process goes into a stenotic stage
at formation of a fibrinous atherosclerotic plaque,
ulceration, atherocalcinosis [3]. The standard method
of examination for the detection of atherosclerotic
lesions of the carotid arteries is the study of the
thickness of IMC [12], so it was important for us to
evaluate this indicator (Table 1).

In the study of the thickness of the IMC of the
common carotid artery by 15 mm more proximal from
the bifurcation, the following changes were detected.
The IMC thickness of the left CCA by 15 mm from the
bifurcation in patients with CCI with MS and with no
MS was 0.7 (0.6; 0.9) cm and 0,6 (0.6; 0.6) cm,
respectively (p<0.05). The thickness of the IMC of the
right CCA by 15 mm from the bifurcation in patients
with CCI with MS and with no MS was 0.6 (0.6; 0.9)
cm and 0.6 (0.6; 0.7) cm, respectively (p>0.05).

Therefore, for patients with CCI and MS, the IMC
thickness of the CCA was greater by 15 mm more
proximal from bifurcation than for patients with no MS:
IMC thickness of the left CCA was significantly greater
(p<0.05), IMC thickness of the right CCA had no
significant difference (p>0.05).
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Table 1

Thickness of the intima-media complex of the common carotid arteries by 15 mm more proximal from
bifurcation in patients with chronic cerebral ischemia depending on the presence of metabolic syndrome

Group Main group Comparison group
Indicator (n=34) (n=18)
IMC thickness oftt)he left _CCA by 15 mm from the 0.7 (0.6: 0.9)* 0.6 (0.6: 0.6)
ifurcation, cm
IMC thickness of ttt;_e rlght_CCA by 15 mm from the 0.6 (0.6: 0.9) 0.6 (0.6:0.7)
ifurcation, cm
*p <0.05 when comparing the values of the main group and the comparison group.

In the study of atherosclerotic plaques, we
evaluated their stability and instability, structure
(homogeneous hypoechoic, heterogeneous  with
predominance of hypoechoic component;
heterogeneous with predominance of hyperechoic
component; homogeneous hyperechogenic), length,
echogenicity, hemorrhages inside the plaques, affected
vessel damage degree, plaques prevalence local (less
than 1.5 cm) or prolonged plaques (more than 1.5 cm),
localization (segmental (covering up to 25% of the
entire carotid artery (CA) circumference), semi-
concentric (up to half the CA circle) and concentric
(completely cover the circumference of the vessel)), the
shape of the surface (smooth and rough).

In the patients of the main group and the
comparison group, when assessing the presence of

atherosclerotic plaques, the following was revealed: the
absence of plaques was observed in 13 (32.5%) patients
and 20 patients (69%), respectively (p<0.05), 1 plaque
in 9 (22.5%) patients and 2 patients (6.9%),
respectively, 2 plaques in 10 (25%) patients and 5
patients (17.2%), respectively, 3 and more plaques in 8
(20%) patients and 2 patients ( 6.9%), respectively
(table 2).

Thus, atherosclerotic plaques were significantly
more common in patients with CCI and MS than in
patients without MS: 67.5% and 31%, respectively
(more than twice) (p <0.05). An important indicator
was the presence of three or more plaques in patients,
since in patients with CCl and MS, it was noted almost
3 times more often than in patients without MS (20%
and 6.9%, respectively).

Table 2

Presence and quantitative distribution of atherosclerotic plaques in patients with chronic cerebral
ischemia depending on the presence of metabolic syndrome

Group Main group (n = 40) Comparison group (n = 29)
Indicator Number % Number %
No plaques 13 32,5* 20 69*
1 plaque 9 22,5 2 6,9
2 plaques 10 25 5 17,2
3 and more plaques 8 20 2 6,9
*p<0,05 when comparing the values of the main group and the comparison group.

Conclusions.

1. When analyzing the structure of the vascular
wall in patients with chronic cerebral ischemia revealed
a significant difference in the degree of impaired
differentiation into layers of the intima-media complex.
Thus, in patients with chronic cerebral ischemia and
metabolic syndrome, differentiation preservation into
the layers of the intima-media complex was observed
in only 2.5% of cases, and in patients without metabolic
syndrome - in 20.7% (p<0.05). Moreover, after 50
years old, all patients with chronic cerebral ischemia
and metabolic syndrome had impaired differentiation
into layers of the intima-media complex, that is, this
indicator was pathognomonic for this age and
pathology.

2. For patients with chronic cerebral ischemia
and metabolic syndrome, the thickness of the intima-
media complex of the left common carotid artery was
significantly greater than for patients without metabolic
syndrome: 0.7 (0.6; 0.9) cm and 0.6 (0.6; 0.6) cm,
respectively (p<0,05).

3. For patients with chronic cerebral ischemia
and metabolic syndrome, there is more than a twofold
advantage of having plaques when compared with

patients without metabolic syndrome: 67.5% and 31%,
respectively (p<0.05).
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