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OpwuriHaAbHI AOCAIAXKEHHS

MoaeAtoBaHHA iHCYAiHOpPe3UucTeHTHOCTI B WwypiB Wistar, wo symoBaeHa

AIETOIO 3 BUCOKUM BMiCTOM XXMUPiB KOMOIHOBAaHOr0 NOXOAXKEHHS

(excnepumeHTaAbHe AOCAIAKEHHSA, eTan 1)

0. M. KonecHUKDAEF, M., |. IcaueHko®BCP

3anopi3bknii AepxaBHWUI MeAUKO-GapMaLeBTUYHUI YHIBepCHTET, YKpaiHa

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

Merta po6otu - BigTBOPUTY eKkcneprMeHTarnbHy Moaenb iHcyniHopesucteHTHocTi (IPC) y wypis-camuis niHii Wistar wnsxom
BUKOPUCTAHHS iETU 3 BUCOKUM BMICTOM XWMpPiB KOMBIHOBAHOTO MOXOMKEHHS.

Marepianu i metoam. [ig yac ekcnepumMeHTy BUKopucTanu 42 wypis-camuis niHii Wistar, skux noginunu Ha 2 rpynu: nepua
— KOHTpornbHa (n = 7), apyra — ekcnepumeHTansHa (n = 35). Ans mogentoBanHs IPC npotsrom 8 TuxHIB rogyeanv komep-
LiiHUM KOMGiKopMOM XUpPHICTI0 40 %. [ina KOHTPOMO AnHaMiKM MeTaboniyHUX 3MiH TBAPWH LLOTWKHS 3BaxyBasu, piBEHb
TTIOKO3U HaTLLLE BUMIPOBANM pa3 Ha 2 TVxKHI, poBuUnu TeCT ToNepaHTHOCTI 40 rnrokoau (MTT), BUMiptoBanu apTepianbHUA TUCK
i BUKOHyBanu GioiMneaaHCHUIM aHania cknagy Tina — pa3 Ha 4 TWXkHI, @ TECT TonepaHTHOCTI 4o iHcyniHy (TTI) — oguH pa3 Ha
BOCbMOMY TWXHi MiCAS TOrO, 5K 3ahikCOBAHO 3HaYHi 3MiHM 3a 'TT.

Pesyabratu. Y Lwypis i3 rpynu IPC nopiBHAHO 3 KOHTPONEM Ha YeTBEPTOMY TWXHI Maca Tina nepesuLLyBana KoHTponb Ha 13 %,
Ha BOCbMOMY — Ha 9 %; KOHLIEHTpaLlisl FMIOKO3W HaTLLE Ha YeTBEPTOMY TWkHI Binblua Ha 11 %, Ha BocbMomy — Ha 37 %. Nig,
yac aHanisy pesyneratis [TT BUSBNEHO NOPYLUEHHS TONEPAHTHOCTI A0 MOKO3K Ha 060X TepMiHax, ane rinepriikeMiyHui
TWN KPUBOI BUSIBNEHO Came Ha BOCbMOMY TWxHI, 6e3 3Ha4HMX KonmBaHb rmokoau 3a TTI. Ha YyeTBepTOMy TVkHi 3achikcoBaHO
36iMbLUEHHS CUCTOMIYHOrO apTepianbHOro TUCKY Ha 27 %, diactoniyHoro — Ha 6 %, Ha BocbMoMy — Ha 21 % i 20 % Bigno-
BigHO. bioiMnegaHcHWI aHania cknagy Tina Ha YeTBEPTOMY TVXKHI NOKa3aB 30iNbLUEHHS XMPOBOi Macy Tina Lypis, Ha ¢oHi
AKOro hopMYeTLCA NAaTEHTHA 3arafbHa Aerigpartallis 3 nepepo3noinbHO NO3akniTUHHOK rineprigpartalieto; Ha BOCbMOMY
TWKHI — NporpecyBaHHs OXVPiHHS Ta Aerigparadii, ane 3 nepepo3noAinom pianHy B 6ik BHYTPILLHBOKMITUHHOI rineprigpatadlii.

BucHoBkU. [0ayBaHHS LLYpIB KOPMOM i3 BUCOKMM BMICTOM XUPY KOMOIHOBAHOTO MOXOMKEHHS MPOTArOM YOTMPLOX TWXHIB
CMPUYMHSIE OXMPIHHS, MPO LLO CBigYaTh 3BinbleHHs Macy Tina, abcontoTHOrO i BifHOCHOTO MOKa3HMKIB XMPOBOI MacK Tina
TBapWH i3 NOPYLLIEHHAM CriBBIAHOLLEHHS, Ha TNi LbOro (popMyeTbCs NaTeHTHa 3aranbHa Aerigparavis 3 NepeposnofifibHoO0
No3aKniTMHHOM rineprigpatavieto. Lie cTpok € HepgocTaTHiM Ans ingykuii IPC. NMpogoBXeHHs fieTy NpoTArom BOCbMU TWXKHIB
NPWU3BOAMTL A0 MPOrPECyBaHHs OXUPIHHS 3 hopMyBaHHaM IPC. Ti kpuTepiamn e rineprrikemis HaTLLE, rinepriiKemiYHMA TN
kpuBoi 3a ['TT, BiACYTHICTb iCTOTHWX KONMBaHb PiBHS rMioko3u 3a TTI Ta cTillke NigBULLEHHS apTepianbHoro TUEky. Lii ynHHmkn
NpU3BOAATL 4O NPOrpecyBaHHS BiGHOCHOTO AedilinTy 3aranbHOi BOAY OpraHiamy, 3yMOBMEHOTO NO3aksIiTUHHOK AerigpaTauieto,
3 epepo3noainoM piauHu B Bik BHYTPILLHLOKMITUHHOI rineprigparaii.

Modeling insulin resistance in Wistar rats induced by a combined high-fat diet as a
predictor of type 2 diabetes (experimental phase 1 study)

Yu. M. Kolesnyk, M. I. Isachenko

The aim was to recreate an experimental model of insulin resistance in male Wistar rats by using a diet with a high fat content
of combined origin.

Materials and methods. 42 male Wistar rats were taken into the experiment and divided into 2 groups: 1st — control (n = 7)
and 2nd — experimental (n = 35). For modelling the insulin resistance (IRS) the rats were fed with a commercial compound
feed with a fat content of 40 % for 8 weeks. To control the dynamics of metabolic changes, the rats of the experimental groups
were weighed weekly, fasting glucose was measured once every 2 weeks, a glucose tolerance test (GTT), blood pressure
measurement (BP) and body composition bioimpedance analysis (BIS) were performed once every 4 weeks, and an insulin
tolerance test (ITT) was performed once at 8 week after receiving convincing changes in the glucose tolerance test.

Results. In rats of the IRS group, compared to the control group, body weight exceeded the control group by 13 % on the 4th
week and by 9 % on the 8th week; fasting glucose concentration was higher by 11 % on the 4th week and by 37 % on the 8th
week; GTT revealed changes towards impaired glucose tolerance at both periods, however, the hyperglycemic type of curve
was detected on the 8th week, which was combinated by the absence of significant glucose changes during ITT; on the 4th
week — systolic BP increase by 27 % and diastolic — by 6 %, and on the 8th week — by 21 % and 20 %, respectively; BIS on
the 4th week revealed an increase in body fat mass, against which latent general dehydration with redistributive extracellular
hyperhydration is formed, on the 8th week — progression of obesity and dehydration, but with redistribution of fluid towards
intracellular hyperhydration.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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Conclusions. Feeding animals a high-fat diet of combined origin for 4 weeks led to obesity, as evidenced by increased body
weight and body fat mass with altered fat distribution. This was accompanied by latent general dehydration and extracellular
hyperhydration. However, 4 weeks was insufficient to induce insulin resistance. Extending the diet to 8 weeks resulted in further
obesity progression and the development of insulin resistance, characterized by fasting hyperglycemia, a hyperglycemic-type
curve on the GTT, the absence of significant glucose fluctuations during ITT, and persistently elevated BP. These metabolic
disturbances contributed to a relative total body water deficit, driven by extracellular dehydration with fluid redistribution

towards intracellular hyperhydration.

3a paHvmmn BOO3, cepep ycix XBOpUX Ha LyKpOBWIA
diabet 95 % BunagkiB npunagae came Ha 2 tvn [1].
Llykposuin piabet 2 Tuny (L2) BusHayatoTh sik nopy-
LUEHHS BYrNEBOAHOMO 0OMiHy, O CrpUYMHEHe iHCyni-
HopesucTeHTHicTio (IPC), cynpoBomXyeTbCS BiJHOCHOK
iHcyniHoBolo HepocTaTHicTio 1y 80 % Bunagkis noea-
HYETbCS 3 OKMPIHHAM [2]. KpiM 3HaYHOI NoLMpeHOCTi
acouiauii 3 OXUPIHHAM, TSHKKICTb AiarHo3y 3yMoBReHa
GaraTbma ycKnagHEHHAMM, CTYMiHb BUPAXEHOCTI SKWX
NPSIMO KOPETIOE 3 BiKOM, CMaZKOBICTHO, CMOCOBOM XUTTS
i HeOCTATHICTIO KynbTypW XapuyBaHHs (rinoguHamis,
nepeigaHHs i aKicTb ixi) [3].

Ynmano focnigXeHb OCTaHHIX POKiB NPUCBSYEHO
came aniMeHTapHoMy noxomkeHHto IPC Ta oxupiHHS,
LLO IPYHTYIOTBCS Ha Mpouecax NOCUIEHHS agvnoreHe-
3y, HaKOMUYEHHS BiNbHUX XMPHUX KWUCMOT, Wo caboTye
meTabonivyHui B6anaHc, CNpUYMHAKYN PE3UCTEHTHICTD
[0 iHCYMiHY 11 ypaXkatoum cucTemy MikpoBiom — KULLEYHIK
— MO30K. Take ypaxeHHsi Lie Binblue 3arocTptoe aucpe-
rynsuito meraboniamy Yepes CUCTEMHe 3anarneHHs, Lo
npu3BOAMTbL 4O NPUCKOPEHOI BTPaT (PYHKLIOHAMBbHNX
B-KNiTWH | peLenTopHOI YyTNMBOCTI iHCYNIHO3aNEXHWUX
TkaHWH. Hagani ue cnpuuvHsie NoCTynoBWiA PO3BUTOK
rineprnikemii [4]. Taka 6aratoLuaposicTb natoreHesy IPC
Ta OXKMPIHHS 3yMOBIMIOE HEOOXIAHICTL PO3pobneHHs afek-
BaTHOI eKcnepyMeHTanbHoi Mogeni Ans AeTanbHiWoro
YSIBMEHHS NPO MEXaHi3Mn PO3BUTKY Ta KOMMEHcaLlii; ue
CNPUATME MOKPALLEHHIO SIKOCTi Ta TPUBAMNOCTI XUTTH
nauienTis [5].

Tomy noriyHuM € nowyk Takol mogeni LIA2, ska ye-
pe3 cneundiyHy komBiHaLito HyTPIEHTIB iHayKyBaTUMeE
nepepycim IPC 11 0XuPiHHA aniMeHTapHOrO NMOXOMKEHHS
Ta MaTMMe OCHOBHI eTiONaTOreHeTUYHI XapaKkTepuUCTMKU
LIA2. Y 38'A3Ky i3 LMM BaXKNMBUM acrekToM CTae cknag,
LIETH, sKMA Mae ByTM MakcMMarbHO HabnvkeHUM Ao
KOMMOHEHTIB LLOAEHHOrO XapyyBaHHs 3axiaHoro Tmny.

MeTta po6otu

BiaTBOpUTM ekcnepumMeHTanbHy MOAenb iHCyniHopeswc-
TEHTHOCTI Y LypiB-caMuiB ninii Wistar Lunsxom Bukopu-
CTaHHS! [IETV 3 BUCOKMM BMICTOM XMpiB KOMGIHOBaHOrO
MOXOKEHHS.

Martepianu i meToAU AOCAIAKEHHA

[ocnipxeHHs 3gincHunm Ha 6asi HaB4anbHO-HayKoBOro
Me[uKo-nabopaTopHOro LIEHTPY 3 BiBapieM 3anopisbkoro
[epKaBHOrO Meauko-hapMaLeBTUYHOMO YHIBEPCUTETY
(cBimouTBO NpO TexHiYHY komneTeHTHICTE MO3 Ykpainu
Ne 181/23 Big 21.12.2023 p., gie fo 20.12.2028 p.). Ekc-
NEPUMEHT BUKOHAIMN, AOTPUMYHOUMUCH ETUYHMX NPUHLMNIB
gocniais Ha TBapuHax [6,7], ogepxanu [03Bin nokasbHol
KoMmicii 3 nuTaHb 6ioeTnk1 3anopisbKoro AepXaBHOTO

ISSN 2306-8027  https://pat.zsmu.edu.ua

MeamnKo-hapMaLEeBTUYHOTO YHIBEPCUTETY (MPOTOKOM Bif
15.03.2023 p. Ne 2).

Mig yac ekcnepuMeHTy BUKOpUCTanu 42 HopmMorike-
MiYHUX, HOPMOTEH3MBHMX LLypiB-caMLyiB niHii Wistar Bikom
18-22 wmicsui. Llet BikoBwit nepiog Bignosigae nepiogy
cTapiHHs [8]. EkcnepuMeHTanbHUX TBapuH NOZINunM Ha
i rpynu (puc. 1).

Ona mopemoBaHHs IPC 35 iHTakTHUX HOpmoOrni-
KEMIYHUX, HOPMOTEH3UBHMX LLypiB-camuiB MiHii Wistar
LLOAEHHO NPOTArOM 8 TUXHIB rogyBanu KOMepLiiHO
po3pobneHnm kombikopmom xupHicTio 40 % (BKK),
Lo MicTMB KOMGIHaLito XMpPiB TBAPUHHOMO (CBUHSYUIA
cMareub) i POCIIMHHOTO (ManbMoBa O1isl) MOXOMKEHHS Y
cniBBigHoLLeHHi 1: 1; no6oBe 103yBaHHs Ha 1 TBAPUHY —
30r. LLlypn KOHTPOMBHOI rpynu OTPUMYBanu CTaHAAPTHUIA
KOMGiKOpM Anst NabopaToPHMX FPU3YHIB i3 XUPHICTHO 4 %,
O MICTMB POCAUHHI KOMMOHEHTY (MLUEHULIO, SYMiHb,
BCIBKM, MaKyXy COHSILLHWKOBY) i Cyxe MOoko; Jo6oBe
[03yBaHHSA Take came. BMICT yCiX iHLIMX NOXWUBHUX
KOMMOHEHTIB i BiTaMiHHO-MiHEparibHUX KOMMMEKCIB Y
kombikopmax 3icTaBHWiA. TBApWH yTPUMYyBanu 3 BiflbHUM
ZOCTynom 10 Boau, rogyeanm LwoaHs o 08:00.

[ns KOHTPOmMo AnHaMikn MeTaboniyHnX 3MiH LLypiB
eKCnepUMeHTarbHUX rpyn LLOTWXKHS 3BaXyBanu, KOHLEH-
TpaLito [MIOKO3M HaTLLe BU3Ha4anu paa Ha 2 TWxHi, pobu-
N TeCT TonepaHTHOCTI Ao rnokoau (I'TT), BuMiptoanu
apTepianbHui Tuck (AT) Ta BUKOHyBanv GioiMnegaHcHUI
aHani3 cknagy Tina (BIC) pa3 Ha 4 TwxkHi, a TecT Tone-
paHTHOCTI A0 iHcyniHy (TTI) — oguH pas Ha BOCbMOMY
TWXHI Nicns Toro, K 3adikCoBaHO 3HaYHi 3MiHM 3a [TT.

Kputepiit ecbekTuBHOCTI MOAENi — 36iNbLUEHHS XUPO-
BOi Macu Tina Ha 25-30 % [9], nigBMLLEHHS PIBHSI FTHOKO3M
HaTwe (6,1-6,9 MMonb/n), NOPYLIEHHs1 TONEepPaHTHOCTI
fo rmokosu Ha 120 x8 I'TT (7,8-11,0 mmone/n) [10],
BiJCYTHICTb KOMMBaHb rMOKO3HOI KpMBoi 3a TT1. Ha BoCb-
MOMY TVKHI MSITBOX TBAPUH BUKITHOUYEHO 3 EKCNIEPUMEHTY,
OCKiNbKM BOHMW He BiAnoBigany HaBegeHnM KpuTepism.

Micna 12-roguHHOrO ronoAyBaHHS LLypiB ekcrepu-
MEHTabHWX rpyn 3BaXyBanu, Nicns Liboro obpaxoByBanu
006’eM po34KHY IMOKO3W BigMoBigHo fo Macy Tina. MNMopo-
wok rrtokoau (IcTok-Mntoc TOB, YkpaiHa) posqnHsv B
crepunbsHomy 0,9 % NaCl, BBogunmn BHyTpiLLHEOOYEpe-
BWHHO (B/0) B 103yBaHHi 2 r/kr macy Tina TBapuHu. XBicT
Lypa nonepenHL0 06pobnsnv CNMPTOBOK CEPBETKO,
OHOPa30BMM CTEPWIIbHUM CKanbrneneM Biapisanu KiH-
YMK XBOCTa 3aBAOBXKW He Binblue Hixk 1-2 MM i 3Himanu
nepLly Kpansiko KPOBi YMCTOK CTEPUITBHOK CEPBETKOH.
KoHueHTpauito rnioKo3u BrMiptoBany 3a AOMOMOro
rntokomeTpa Contour plus (BAYER CONSUMER CARE
AG, LUsenuapis) i TecT-cmyxok Contour plus Ha 0, 15,
30, 60 i 120 xBunuHax. MNMpoTarom BCLOro TECTY TBAPUHU
manu BinbHWiA gocTyn Ao sBogw [9,11].

TTI pobunm yepes 2 fobw nicns 'MT — Ha BOCbMOMY
TWKHI gocnimxeHHs. icna 12-roanHHOro ronogyBaHHs
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q Wistar, n = 42, HopmornikeMiyHi, HOpMOTEH3MBHI

q KoHTponb, n =7, CK q IPC, n = 35, BKK

q IPC, n =30, BKK q BuBepeHi*, n =5

Puc. 1. [lusaitH ekcnepumeHTy. CK: cTaHaapTHWiA kopm Ans nabopatopHux rpusyHis; BKK: BUCOKoKanopiitHui kopM i3 BUCOKUM BMICTOM Xupy; *: BUBEAEH] Yepes HeBIANOBIAHICTb

KpUTEpIsiM 3ay4eHHs!.

LypiB 3BaxyBanu, obpaxoByBanu iHAMBigyanbHy [03y
[Ns1 B/0 BBeAEHHS! iHCyniHY wewnakoi aii (Hosopanig, Hoso
Hopaick, [aHia) 3 pospaxyHky 0,5 MO/Kr, po34mHeHoro
nepen BeedeHHaMm y ctepunbHomy 0,9 % NaCl. Micna
BBE[EHHS HCYniHY BW3HAYanu KOHLEHTPaLlil0 rIHKo3U
B KpOBi 3a JonoMoroto rnrokometpa yepes 0, 15, 30, 60 i
120 xBunmH. [poTAroM yCbOro TECTY LLYPY Manu BiflbHW
[0CTYN [0 BoAW. Y pasi ycKnaaHEHHs TECTY iHCYNiHOBUM
LLIOKOM (KOHLieHTpaLisi r1HoKo3n B KpoBi <1,4 mmMonb/n,
MMSIBICTb | NACMBHICTb TBAPUHW) PEKOMEHOOBAHO B/O
BeecTv 10 mMkn 20 % po3uunHy rmtoko3m [12]. Y Hawwomy
JOCTiMKeHi Takux BUNaakis He Oyro.

ApTepianbHuii Tuck (AT) BUMiptoBanu 3a 4OMOMOrow
Blood Pressure Analysis Systems TM BP-2000 Series I
(Visitech Systems, USA) Ha eTtani coopmyBaHHS ekcne-
PUMEHTambHUX rpyn, Ha YETBEPTOMY i BOCBMOMY TVDKHSIX
mogentoBaHHs IPC. BuMiptoBanv NokasHWKX CUCTOMIMHOTO
Ta giactoniyHoro AT.

[ns BukoHaHHs BIC 060B’s13k0BOIO € aHecTesia TBa-
PUHW, AN SKOI BUKOpUCTanu BeETepuHapHuii 3acié «Me-
ZiCOH» (MeaeTOMIaNHY riapoXIIopra), Nicns 3aBepLLEHHS
LOCTIKEHHS! BBOAWIM OT0 @aHTUAOT «PeBepcoH» (atu-
namesony rigpoxnopug). licns BBegeHHS akTyanbHUX
MOKa3HWKIB Macu Tina (y rpamax), HasoaHarnbHOi LOBXUHU
Tina (B caHTUMETPaXx) AN KOXHOI NiAAoCniaHOI TBAPUHA
Ta koedpilieHTa ANs LWypiB, BiANOBIAHO A0 IHCTPYKUT
BUpobHYKa aHanizaTopa imneaaHcy Vet BIS1 (ImpediVet,
ABcTpanisi), ogepxanu po3paxyHKoBi MOKa3HUKM cknagy
Tina (06’emu 3aranbHoi Boau B opraHiami (3BO), nosakni-
TuHHOI (MKP) i BHYTPiLLHBbOKNITUHHOT pignHKn (BKP) (B Mn
i % Big macu Tina), 3HexupeHy (3MT) i xupoBy Macy Tina
(PKMT) (B ri % Big macu Tina) [13].

CratncTyHO pesynbraTv onpawtoBanu 3a Jornomo-
roto opgHodakTopHoro aucnepcinHoro aHanizy (ANOVA),
BuKopucTtanu nporpamy Statistica 13.0 (niueHsia
Ne JPZ8041382130ARCN10-J). Yci HenepepBHi 3MiHHi
nepeBipeHo Ha HOPMAarbHICTb PO3MOAINY 3a AOMOMOrO
W-tecty LWanipo-Binka. beanepepsHi 3MiHHi HaBegeHO
sk cepegHe (M) Ta cepefHe 3HAYEHHSI CTaHAAPTHOI
nomunkm (m). Yci napameTpm nNopiBHANM 3a JONOMOTOH
0HOCTOPOHHBLOTO AVCTNEPCINHOTO aHaniay; KLLO BUSBRe-
HO 3HAYYLLICTb, HaJani BUKOPUCTOBYBANN ABOCTOPOHHIN
TecT TblOKi ANA YNCNEHHWX NOPIBHSAHb. [IBOCTOPOHHE
3HaveHHa p < 0,05 BBaxanu CTaTUCTUYHO 3HAYYLLUM
NS BCIX TECTIB.

Matonoria. Tom 22, Ne 1(63), ciueHb - KBiTeHb 2025 p.

PesyAabTatn

[OvHamiky Habopy mMacy Tina Lypamm ekcnepuMeHTarb-
HVIX rpyn HaBEeAEHO Ha puc. 2.

AHanis nokasHvKiB Macu Tina TBapuH nokasae cTa-
TWUCTUYHO BiporiaHe 36inbLueHHs B rpyni 3 IPC nopisHsAHO
3 KOHTPOIEM YXe Ha ApYyroMy TWxHi BxuBaHHa BKK 3i
30epexeHHAM Liei TeHAEHLT NPOTAroM yCixX TWXHIB No-
PiBHSHb (puc. 2). Tak, Ha YETBEPTOMY TUXKHI LIEV MOKa3HMK
nepeBuLLyBaB KOHTporb Ha 13 %, a Ha BocbMomy Ha 9 %.

PiBHi rntoko3u HaTLLe y LypiB rpynu KOHTPOIKO CTa-
TUCTUYHO 3HAYYLLO He BIiOPI3HANUCH Ha BCIX TepMiHax
[OCRIMKEHHS, BiANOBIAANM HOPManbHOMY HOPMOFTIiKe-
Mi4HOMY AianasoHy (puc. 3).

Y rpyni wypie 3 IPC 3achikcoBaHo 3HavyLLe 36inbLUeH-
HS1 KOHLIEHTpALLiT rMoKO3W HaTLLe Ha YETBEPTOMY TYDKHI
focnimkeHHs — Ha 11 % nopiBHAHO 3 KOHTporem. Ha
LIOCTOMY | BOCbMOMY TVXKHAX AWHAaMika 306iMbLUeHHs
KOHLieHTpaLii rntoko3un HaTwle 30epiranacb, i NokasHUK
nepeBuLLyBaB KOHTporb Ha 21 % i 37 % BignosigHo.

Ananis pesynbratis ['TT y LypiB KOHTPOIIO Ha YeT-
BEPTOMY | BOCbMOMY TVDKHSIX HE BVSIBUB NOPYLLEHb Tone-
PaHTHOCTI [0 [MI0KO3K, a rnikemiyHa KpuBa Bignosigana
HopmornikeMiyHoMy TUny (puc. 4A,B).

Y rpyni wypis 3 IPC icTOTHi 3MiHM B Bik NOpyLUEHHS
TONEePaHTHOCTI A0 ITHOKO3W BUSIBIEHO i Ha YETBEPTOMY, I Ha
BOCbMOMY TWXHi AocRigkeHHs (puc. 3A). MokasHykm rmto-
koauy wypis i3 rpynm IPC Ha BCiX XBUNMHaX TeCTY BIipOrigHO
nepeByLLLyBani MoKasHVKN KOHTPOMHO, ane BignoBigHICTb
KpuTepiaM popMyBaHHS MOPYLLEHHS TONEPaHTHOCTI A0
rmoKo3w, 3a pekomergauismm BOOS [10], i popmyBaHHs
npv I'TT rinepraikemiYHOro TUMy KPUBOI MiATBEPMKEHO
camMe Ha BOCbMOMY TWKHi JOCTIKEHHS (puc. 4B).

Mip yac TTly wypi rpynu KOHTPOIIO NiCNs BBEAEHHS
iHCyniHy KOpOTKOI Aii BUSIBNEHO Pi3Ke 3HWXEHHS PIBHSA
rroko3n kposi Ha 15 xB i 30 XxB 3 NOCTYNOBUM BigHOB-
NEHHAM 36inbLUEHHS KOHLEHTPALT FMKO3K, MOYMHAKYM
360 x8 (puc. 5).

Y rpyni wypie 3 IPC nicns BBEAEHHS iHCYNiHY 3HaYHX
KONMBaHb PIiBHIB MOKO3W HE BUSBNEHO. [lianas3oH 3miH
MOPIBHSHO 3i CTAPTOBOK KOHLIEHTPALEI0 MTIOKO3N Ha
0 xB 3HauyLLo konmBaBscs Big 5 % A0 6 % 3 MakcUmMymoM
3HuxeHHs Ha 30 xB. Lle cBigunTb npo hopmyBaHHs IPC
y TBAPUH 3 OXKUPIHHAM (puc. 5).

BumiptoBaHHs AT y LLypiB KOHTPOMIO He nokasano
CTaTUCTMYHO 3HAYYLLMX BiAMIHHOCTEN Ha YeTBEpTOMY i
BOCbMOMY TUKHSIX (puc. 6A,B).
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TWXHI AOCTIAKEHHSA TWXKHI AOCTIAKEHHSA

Puc. 2. [inHamika 36inbLueHHs MacK Tina Lypis ekcnepumeHTanbHuX rpyn (M £ m). #: cTaTUCTUYHO 3HauyLLa pi3HULs nokasHukis IPC oA napameTpiB KOHTPOMbHOI rpynu y BiAno-
BigHOMY TepMiHi (p < 0,05); *: CTATUCTUYHO 3HaYYLLA Pi3HWLSA MOKA3HWKIB IPyN Ha Pi3HUX TepMiHax OO napameTpiB Liei camoi rpynu Ha HynboBoMy TvxHi (p < 0,05).

Puc. 3. 3MiHM NOKa3HWKIB rMIOKO3N HaTLLe B LUypiB ekcnepuMeHTanbHux rpyn (M + m). #: cTaTUCTUYHO 3HaYyLLa pisHULSA nokasHukia IPC LWofo napameTpiB KOHTPOMBHOI rpynu y
BianoBigHoMy TepMiHi (p < 0,05); *: cTaTUCTMYHO 3HaYYLLA Pi3HNLIA MOKa3HMKIB Py Ha Pi3HIX TEPMiHaxX NOPIBHAHO 3 MapamMeTpamu Liei camoi rpynu Ha HynboBoMy TibkHi (p < 0,05).

4A 4 TKHI 4B 8 TWKHIB
KoHtponb ——IPC KoHtpone —IPC
16,9#*
11,3% 10,9%
S £
= =
= =
g g
o
g 7,6% g
= =
=51
0 15 30 60 120 0 15 30 60 120
XBUnnHn I'TT XeunuHn I'TT

Puc. 4. BHYTpILIHbOOYEPEBUHHMIA TECT TOMEPAHTHOCTI A0 FNHOKO3Y B LLYPIB eKCriepuMeHTanbHuX rpyn (M + m). #: cTaTUCTYHO 3HavyLLa pisHuUUs nokasHukis IPC oo napameTpis

KOHTPONbHOI rpynu y BiAnosiaHoMY TepMiHi (p < 0,05); *: cTaTUCTUYHO 3HaYyLLa PisHMLI NOKa3HWKIB rpyn Ha Pi3HUX TepMiHax NOPIBHSHO 3 MapameTpamu Liei camoi rpynn Ha
HyNbOBOMY TWXHI (p < 0,05).

Puc. 5. BHYTPiLIHb004EPEBUHHMIA TECT TOMEPAHTHOCTI A0 iHCYMiHY B LLYpIB ekcnepu-
5 8 TWXKHIB MeHTanbHuX rpyn (M + m). #: CTaTMCTUYHO 3HauYyLa pisHMLA nokashukia IPC wopo
napameTpiB KOHTPONbHOI rpynu y BianosigHoMy Tepmiki (p < 0,05); *: ctatucTnyHo
3HauyLLia PI3HMLA NOKa3HWKIB rPyn Ha Pi3HUX TepMiHax NOPIBHSHO 3 NapameTpamu Liei
caMmoi rpynu Ha HynboBoMy TibkHi (p < 0,05).

KoHtponb —IPC

6,4
# " ’

= 6.2 5,9% 5,8 6,1 Puc. 6. MokasHuki apTepianbHOro TUCKY LLypiB ekcriepumeHTanbHux rpyn (M + m).
% #: CTATUCTUYHO 3HaYyLLa PI3HULS NOKa3HWKiB TBapuH i3 rpynu IPC oo napameTpis
< I - KOHTPOIbLHOI rpynu y BianoBigHoMy TepMmiHi (p < 0,05); *: cTaTUCTMYHO 3HauyLLa Pi3HMLS
§ 48 4 MOKa3HWKIB rpyn Ha PisHNX TEPMiHaX LLOAO NapaMeTpiB Ll camoi rpynu Ha HynboBOMY
2 = - = 5 TWXKHI (p < 0,05).
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7A Xvposa i 3HexwupeHa maca Tina, 7B Xvposa i 3HexupeHa maca Tina, %
3HexupeHa maca  m Xuposa maca 3HexupeHa maca  m Xuposa maca
0,100* 0,048 0,129* 14,0 14,0 14,4 32,0" 14,8 38,8
0038 007 004T ;. E = = . |
0,231 0,225 0,246* 0,223* 0,276* 0,223* 86,0 86,0 85,6 68,0 85,2 61,2+
KoHTpons-0  IPC-0 KoHtpone-4  IPC-4 KoHTpons-8  IPC-8 KoHTpons-0  IPC-0 KoHTpone-4  IPC-4 KoHTpons-8  IPC-8
0 TMXHIB 4 TUXHI 8 TUXHIB 0 TMXHIB 4 TUXHI 8 TUXHIB
7c 3aranbHa Boga B opraHiami, Mn 7D BaranbHa Boga B opraHiami, %
0,177*
. ! 0,167* 53,5 54,5
0,154* 0,157 I 51,1 51,5 T 485" I 475
0,137 0,135 L x
I
Kontpone-0  IPC-0 KoHtponb-4  IPC-4 Kontponb-8  IPC-8 Kontponb-0  IPC-0 KoHtponb-4  IPC-4 Kontponb-8  IPC-8
0 TUXHIB 4 TKHI 8 TUXHIB 0 TUXHIB 4 TKHI 8 TUXHIB
7E Mo3a- Ta BHYTPILUHBOKNITUHHA pignHa, Mn 7F lMo3a- Ta BHYTPILUHBOKMITUHHA pianHa, %
Mo3akniTHHa pianHa  ® BHYTPILWHLOKNITUHHA piavHa Mo3akniTHHa pianHa  m BHYTPILWHLOKNITUHHA piavHa
0,095 " 54,0 53,7 54,7 51,4 53,5 584"
. 0,098 s s s ,
0,084 0,081
0,074 0.069 l I I
0,063 0,062 0,070 0,076* 0,082* 0,069* 46,0 463 453 48,6 46,5 4,6+
KoHTpone-0  IPC-0 KoHTpone-4  IPC-4 KoHTpons-8  IPC-8 KoHTpons-0  IPC-0 KoHTpone-4  IPC-4 KoHTpons-8  IPC-8
0 TUXHIB 4 TUXHI 8 TUXHIB 0 TUXHIB 4 TUXHI 8 TUXHIB

Puc. 7. MokasHuku GioiMneaaHCHOro aHariay cknagy Tina LLypis ekcriepumeHTanbHux rpyn (M + m). #: CTaTUCTUYHO 3HauyLLa pi3HULS nokasHukie IPC LLoao napameTpia KOHTPOIb-
HOI rpynu y BiANoBiAHOMY TepMiHi (p < 0,05); *: CTaTUCTMYHO 3HauyLLa@ PI3HULIA MOKA3HWKIB rPyn Ha Pi3HUX TEPMiHAX MOPIBHSIHO 3 NapamMeTpamm Liiei camoi rpynu Ha HyrbOBOMY

TWXHI (p < 0,05).

Y wypis i3 IPC Bxe Ha 4yeTBepTOMY TUXHI 3adikco-
BaHO 3HauyLue 36inbLueHHs cuctoniyHoro AT Ha 27 %,
ZiacToniYHoro — Ha 6 % MOPIBHAHO 3 BUXiAHAMY JaHUMU
(puc. 6A,B). CnpsiMmoBaHiCTb 3MiH 36epiranacst Ha BOCb-
MOMY TUXHIi: cUCTOMIYHUIA AT JOCTOBIPHO NEPeBHLLYBaB
MOKa3HWK KOHTposto Ha 21 %, a giactoniyHui — Ha 20 %
(puc. 6A,B).

bioiMnegaHcHWI aHani3 cknagy Tina LypiB KOHTPOMb-
HOI rpynu AaB 3MOry BCTAHOBUTM 3HauyLLe 30inbLUEHHS
XKMT Ha 9 % Ha 4eTBEpTOMY TUXKHI JOCTIMKEHHS, @ Ha
BOCbMOMY TWKHi Liei MOka3HuK 36inblumeesa Ha 27 %
MOPIBHSIHO 3 BUXiZHUMYW AaHuMu (puc. 7A).

MokasHnk 3MT y KOHTPOMBbHWX TBAPUH 36iNbLLMBCS
Ha 4 % i 19 % Ha YeTBEpTOMY i BOCBMOMY TWXHSX BiA-
noBigHo. CniegiaHoweHHs XKMT : 3MT woao macy Tina
TBapWH 3bepiranock B Mexax Hopmu (1 : 6) npoTsrom ycix
TEPMiHIB cnocTepexeHns (puc. 7B). AHanis abcomnoTHoro
nokasHuka 3BO NpoTArom ekcriepuMeHTy AaB 3Mory BCTa-
HOBUTM 0T 3HauyLLe 3BinbLUeHHS B KOHTPONi Ha 12 % Ha

Matonoria. Tom 22, Ne 1(63), ciueHb - KBiTeHb 2025 p.

YeTBEpTOMY TWXHI i 29 % Ha BocbMoMy (puc. 7C) nopiBHs-
HO 3 BUXiQHWMU JaHUMK. 3ayBaxkMMOo, Lo BiacoTok 3BO
Bifl 3aranbHOi MacK Tina TBapuH iCTOTHO He 3MiHIOBaBCA
MPOTArom ekcnepumeHTy (puc. 7D). BTim, Lie cynpoBogpky-
Bariocsl B3aEMHO MOB'3aHMM 3POCTaHHSAM abCOMOTHIX
3HayeHb [TKP i BKP, woao skux CTaTUCTUYHO 3HaYyLLi
3MiHM 3ad)iKCOBAHO Ha BOCbMOMY TVDKHI JOCHIMKEHHS:
NEePEBWLLEHHSI MOKA3HWKIB HYNbOBOTO TYXKHS CTAHOBUIIO
30 % i 27 % signosigHO (puc. 7E). CniBBigHOLWEHHS
MKP : BKP wopo 3BO 36epiranocs B Mexax HOpMM
(46 % : 54 %) NpoTAroM yCbOro ekcnepumeHTy (puc. 7F).

Anania nokaaHukis XXMT y wypis 3 IPC Ha yeTBepTO-
MY TW>KHI OCTiAKEHHS MOKa3aB ix JOCTOBIPHE MiaBULLEH-
HS MOPIBHSHO 3 BUXIOHVMW J@H!MU, LU0 NEPEBHULLYBAO
MoKa3HUKL KOHTponto B 2,4 pasa (puc. 7A). MapanensHo
3 UMM Bigbynocs 3MeHLIeHHS abCcomoTHOrO ¥ BigHOC-
Horo nokasHukis 3MT nopiBHSHO 3 kOHTponeM — Ha 9 %
(puc. 7A,B). Taki amiHn TpaHcopMyBanu cnieeigHO-
weHHs XXMT : 3MT y 6ik HakonuyeHHs XXMT, 3okpema
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cniBigHoweHHs XXMT : 3MT crtano ctaHoButn 1 : 2
npotu noyatkosux 1 : 6 (puc. 7B). AHanis 3BO wypis 3
OXMPIHHSM Ha YETBEPTOMY TVKHI He MOKa3aB BIPOTiAHNUX
3MiH abCOMTHOTO NOKa3HWKa MOPIBHSIHO 3 KOHTPOMEM,
ane LIoAo MacK Tina Len NnokasHuK 3MeHwmnecst Ha 9 %
(puc. 7C,D), o € 03Hakoto naTeHTHOI Aerigpartauii Ha Tni
BxvBaHHa BKK. Lli 3MiHM cnpuunHeHi nepeposnoginom
piavHK B 6ik HakonuueHHs MKP, 3okpema 30inbLLeHHsIM
MOPIBHAHO 3 KOHTpornem Ha 7 %. Lle npuaseno o no-
pywenHs cnissigHoweHHs MNKP : BKP, wo craHoswno
1,0 : 1,1 npu Hopmi 1,0 : 1,2, sika 3achikcoBaHa y TBapuH
KoHTponto (puc. 7E,F).

Ha BocbMOMy TWKHI gocnimkeHHst B wypiB 3 IPC
NPOrpecyBarno OXUPIHHS, O CNPUYUHIIO 3BiNbLUEHHS
abcontoTHoro nokasHuka XKMT B 2,7 pasa Ha Tni 3meH-
weHHa 3MT Ha 19 % nopiBHsIHO 3 KOHTponeM (puc. 7A).
Mpun upomy cnissigHoweHHs XMT : 3MT sanuwunocs
1: 2, 9K | Ha YeTBepTOMY TWXKHI (puc. 7B). BigHOCHWMIA
nokasHuk 3BO y wypis 3 IPC nokaszaB 3MeHLLUEHHS Ha
13 % NOpIBHSHO 3 KOHTPONEM; Lie CBiAYMTL NPO BiAHOC-
HUn pediumt 3BO Ha Tni oxwupiHHs (puc. 7D). Takun
Aediuut Ha BOCbMOMY TWXHI CPUYMHEHWUI NO3aKni-
TWHHOIO AerigpaTauieto 3 Nepeposnoainom pignHu B Gik
BHYTPILUHBOKIITUHHOI rineprigpatauii. Kputepiem uboro
CTano CTaTUCTMYHO 3HauyLle 3MEHLLEHHS] abComnTHOrO
nokasHuka NKP Ha 16 % 6e3 gocToBipHMX 3miH BKP no-
PIBHSHO 3 KOHTpOMneM (puc. 7E). Pa3om i3 TUM, Lji 3MiHK
BMIMHYNM Ha cniBgigHoLWweHHs [MKP : BKP, wo craHosuno
1,0: 1,4 (puc. 7F).

06roBopeHHA

Mogeni oxumpiHHS Ha rpuayHax, 3okpema wwypax Wistar,
LUIMPOKO BUKOPUCTOBYIOTb Mif Yac BUBYEHHS MEXaHi3MIB
PO3BUTKY OXUPIHHS Ta MOB’A3aHMX i3 HUM 3aXBOPHOBaHb,
ocobnueo LIA2 [14]. Hossain M. J. et al. 3giicHunm cuc-
TeMaTUYHUIA NOLLYK MOAENeN LyKpoBOro Aiabety 2 Tuny
Ha LLypax i npoaHanisysanu Matepianu 3a nepiog 3 2009
o 2020 poky. ATopu onpautoBanu 63 JOCNImKEHHS
mogenen L2, Skuin CnpuymMHEHWA SIETO Ta XiMIYHUMU
BrAvBamu. Jifunu BUCHOBKY, LLIO BinbLUicTb AOCTiMKeHb
I'PYHTYBanucs Ha NOEAHaHHi Ai€TU Ta BBEAEHHS HU3bKNX
[03 cTpenTo3oTouuHy (60 i3 63 pgocnigxeHb, 9 — Ha
wypax niHii Wistar). ABTopn Takox npoaHanisysanu
cKnag i TpuBanicTb AieTn 3a AaHUMK pisHKX nyonikawin.
BcraHoBuny, Wwo y GinbLocTi 4OCNimKeHb BUKOPUCTAHO
BUCOKOKanopinHy Aiety (34 npaui), 6araty Ha xupu i
uykop (18 pocnigxeHb). EHepris, oTpumaHa 3 xupy,
konuBanacs Big 45 % no 60 %, i npuHaimHi y 18 i3 60
[OCTimKEeHb Cano HaBeAeHO SK [KEPENO XUpY B paLlioHi
nigaocniaHnx TeapuH. TpuBanicTb 4OTPUMAHHS LiETH
nepen iH'exUielo CTPeNTO30TOLMHY CTaHOBWNA Bid 2 0
8 twxniB (55 i3 60 nybnikauin), a Moro fo3a Bapitoana
Bif 25 mr/kr 0o 45 mr/kr; HannoLwmpeniwa kombiHauis (18
ZocnipkeHb) — 8 TwxHIiB rogyBaHHa BKK i3 HacTynHumM
ofHopa3oBuM BBeAeHHAM 30 Mr/Kr cTpenTo30ToumHy [15].

Y pocnigxerHi Y. Hua et al. nokasaHo edpeKkTMBHICTb
BUKOPUCTAHHS €T i3 Pi3HNM CKITaaoM XupiB, 0COONMBO 3
BUCOKMM BMICTOM [OBrOfTaHLIOrOBMX HAaCUYEHNX XKUPHIX
kucnot (HAK): nanbmitnHoBoi kucnotm (16:0), cteapaty
(C18:0), apaxiparty (C20:0) Ta niHoueparty (C24:0), — wo
MICTATbCS B NanbMOBiv onii Ta cBuHs4OMY cani [16].
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ManbmiTrHOBa KucnoTta € ocHoBHO HAK y nanbmosin
onii (45 %) i ceuHauomy cani (27 %). Ii BuaHaueHo ak
HaBINbLL NMINOTOKCUYHY MOpIBHSHO 3 iHwWuMKM HAK abo
HEHaCUYEHUMU XUPHUMW KMCIOTaMK, OCKIMbKM BOHA
cnpuumHsie po3suTok IPC, 3ananeHHs Ta HaKomUYeHHs
xupy [17]. BTim, gocnimKkeHHs BNAUBY Ha iHCYNiHOLMTY
[arno 3mMory BCTaHOBUTU eDeKT MPUTHIYEHHS CTUMYIbO-
BAHOI TIHOKO30t0 CeKpeLlil iHCYNiHY, 3HWKEHHS ekcrpecit
reHiB iHCYMiHy Ta iHiLliaLlito anonTosy Yepes HaKoMMYEHHs
Kepamigy, Lo onocepeaKoBaHe A€t CepyH-NanbMiToin-
TpaHcdhepasm i LepamigcuHTasm [18].

Y HawoMmy [OCniKEHHI BCTAHOBMNEHO: Ha (POHi
[IETN 3 BUCOKMM BMICTOM XWPY BUHWKANO OXMUPIHHSA,
Lo nigTBepaxkeHo pesynsratamu BIC, a Takox BMBSAB-
NEHO 3HAYHe 3HWKEHHS peakLii TKaHWH Ha BBEOEHHS
iHcyniHy mig yac TTI, nopyweHHs TonepaHTHOCTI 40
rMoKo3n, 3a AaHumu ['TT i MOHITOpYBaHHS [IOKO3K
HaTlle, sike cynpoBoaxyBanocs 36inblweHHaM AT i
macu Tina TBapuH. Bce ue cBiguutb Npo hopMyBaHHs
iHCYNiHOPE3UCTEHTHOCTi Ha (hOHI OXMPIHHS. IMOBIPHO, i
PO3BUTOK NMOB'SI3aHUI Came 3 HaAMIPHWUM CMOXVBaHHSAM
nanbMITVHOBOI Ta CTEAPUHOBOI KUCMOT, LLIO peaniayeTbes
yepes Kinbka mexaHiami. [o-neplue, akTuBaLis 3ana-
neHHs yepes NF-kB i JNK wnsxu nopyLuye curHanisadiio
iHCyniHy B TKaHWHax-MiweHsx [19]. Mo-apyre, HagMipHe
HaAXOMKEHHS! NanbMITUHOBOI Ta CTEAPUHOBOI KUCIOT
MO>KE CMPUYMHSATI HAKOMUYEHHS TPUTMNILEPUAIB, BINbHNX
XVPHUX KUCTOT Ta iHLWMX NinigHMX MeTaboniTis y KniTu-
Hax. Lli ninigHi npoMikHi NpogyKTW Npu3BogaTb A0 3MiH
Y CUTHamNbHWX LWINAXaX iHCYMiHY, 3HUXKYHOUM YyTNUBICTb
KNITUH [0 iHCYNiHY, LLIO NOripLLIyeTLCA BHACNIAOK Ancpe-
rynsiii peLenTopHoro anapary KniTuH (Yepe3 BOyaoBy-
BaHHS B KIITUHHI MEMOPaHK LMX KUCMOT i 3MiHW iXHBOT
CTPyKTYypw Ta Bnactusoctei) [20]. Mo-TpeTe, HaamipHe
OKMUCHEHHS Ha3BaHWX KWUCMOT CMPUYMHSIE MiABULLEHHS
KinbKOCTi aKTMBHWX (DOPM KVCHIO Ta CMPUYMNHSE OKCU-
[aTUBHWI CTPEC, L0 MOXE NOLLKOKYBATMU KMITUHM [21].
OcTaHHiN, ane He MEHLU BaXNMBUN MEXaHi3M, — npu-
rHiYeHHs sgepHoro peuentopa PPAR-a, wWwo peryntoe
meTabonisam niniaie, a oro mogudikauii npu3senyTb
Ao possutky IPC [22].

BucHoBKHM

1. lopyBaHHA TBAPUH KOPMOM i3 BUCOKM BMICTOM
XUPY KOMOIHOBAHOTO MOXOXEHHSI MPOTSATOM YOTM-
PbOX TWXHIB CMPUYUHSAE OXUPIHHSA, WO NiATBEPAXEHO
30inbLleHHsM Macu Tina, nigBULEHHSM abComnoTHOro
1 BiAHOCHOTO MOKa3HMKIB XWPOBOI Macy Tina TBapuH i3
MOPYLUEHHSIM IXHBOTO CMiBBIAHOLLEHHS, Ha (OOHI SKOro
¢hopMy€eTLCA NaTeHTHa 3aranbHa ferigparadis 3 nepepos-
noAinbHOK NO3aKNITUHHOK rineprigparadieto. Lien ctpok
€ HeoCTaTHIM Ans iHAYKUii iHCYyNiIHOPE3UCTEHTHOCTI.

2. MNpoaoBXEHHS AiET NPOTATOM BOCbMU TUKHIB
NPU3BOANTL A0 HACTYMHOMO NPOrPECYBAHHS OXMUPIHHS 3
chopMyBaHHAM iHcyniHopeancTeHTHocTi. Ti kpuTtepiamu
€ rineprnikemis HaTLle, rineprnikeMiYyHUA TUN KPUBOI 3a
TECTOM TONEPaHTHOCTi A0 IMIOKO3W, BiACYTHICTb 3HAYHUX
KONMBaHb PIBHS ITHOKO3W 3a TECTOM TONEPaHTHOCTI 0
iHCyniHy Ta CTiKe NiABWLLEHHS apTepianbHOMO TUCKY.
Lli YAHHMKM NpW3BOASATL 4O NPOrpeCcyBaHHS BiBHOCHOTO
AediumnTy 3aranbHOi BOAW OpraHiamy, 3yMOBMEHOro no-
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3aKnNiTMHHOIO JerigpaTavieto, 3 Nepeposnoginom piauHu
y 6ik BHYTPILLHBLOKNITWHHOI rineprigpatadii.
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Merta po6otu — focnigutv natoMophonoriyHi ocobNMBOCTI Ta BUpaXeHICTb 3ananbHoi iHinsTpaLlii B KONOpeKTanbHNUX pakax.

Marepianu i meToau. 3aiicHunm mopchonoriyHe AoCnimKeHHs onepaLiiHoro Ta 6ionciHoro Matepiany Bif NawieHTiB 3 ageHo-
KapLHOMOH TOBCTOI KULLIKM Pi3HUX CTYMeHIB AuchepeHLitoBaHHs (n = 38) Ta MyLIMHO3HO afeHokapLumHoMoto (n = 7). TicTo-
NOriYHi Npenapat 4ocniannm MopdosoriyHo, BUKOHAM MOPHOMETPUYHII aHani3. PesynbstaTi JOCHimKEeHHs onpaLboBaHO
3 BUKOPUCTaHHSIM METOZIB ONMCOBOT CTATUCTUKN, ANS KiMbKICHUX 3MiHHWX 06uncneHo megiany (Me). CTaTucTuyHy 3HauyLLicTb
pisHMLi Mix napameTpamu ouiHoBanu 3a U-kputepiem MaHHa—BiTHi.

Pesynabrati. BcTaHOBIEHO, LLIO KapLIMHOMA KMLLIKV pO3BMBasiacs Ha (hOHi XPOHIYHOrO 3ananeHHs. Y 3a03ax 4acTto Br3Ha4Yanm
ABMLLA AMCNNaaii, WO NOCTYNOBO NOCUIIOBANMCS 3 HAONKEHHSM A0 NMYXIMHHOT TKaHWHW. Y MIKDOOTOMEHHI My XMUHK BUSIBIE-
HO KNITWHK iIMYHHOI cucTemu: niMcoLmTH, Makpodbary, NNasmMoLmMTy, KNiITWHKY MIENOIAHOT NiHiT AudepeHLtoBaHHs. AKLLO He
BUHUKaNM AeCTPYKTUBHI 3MiHW NYXIMHHOI TKAHWHK, B 3ananbHOMY MIKPOOTOMEHHI nepeBaxanu nimgounTi Ta Makpodar.
B ymoBHo ctaHgapTtusoaHomy noni 3opy (YCIM3; 100 x 100 mMKkM) KinbkicTb KniTuH cTaHoBuna 77,50 (72,25; 84,25), y kpasx
pesekuii — 12,50 (9,00; 16,00). Po3BWTOK HEKPOTUYHMX 3MiH CNIPUYMHSB 3MiHY KNITUHHOTO cKragy i3 CyTTEBUM 36inbLUEHHSAM
KIMiTUH MienoigHoro psiay. Y TpbOX Bunazkax B 3anasnbHoMy (NepeBaxHo neputymoparbHOMYy) iHinsTpaTi BUSBNIEHO Yumano
eo3nHodinis — Ha piHi 14,5 (11,00; 18,00) B YCI3. IHBa3vBHWIA PiCT NyXJIMHM 3 NPOPOCTAHHSM B M’'SI30BUI LLIAP CyNPOBOXKY-
BaBCS 3HWXEHHSAM 3ananbHoi iHdinsTpadii. Kinbkictb knituH B YCI3 ctaHosuna 49,70 (43,50; 54,80). Y pasi npopocTaHHs
MyXJIMHW HA BCHO TOBLLY CTiHKM KULLIKI Ha ME3Ki 3 XXMPOBOHO KIITKOBMHOHO KinbKicTb kniTuH B YCI3 craHoBuna 28,5 (21,45; 33,75).
MyumHnpoaykyBanbHa kapUyHOMa xapakTepuayBanacs MEHLLOK iHTEHCMBHICTIO 3ananbHoro iHdinsTpaTy. KinbkicTb KniTuH
B YCI3 y BnacHii nnacTuHLi cnm3osoi 060M0HKM NpY MyLMHMPOAYKYBarbHiN kapuuHomi ctaHosuna 42,40 (35,65; 48,55).
Ha mexi 3 M'A30BMM LIapoM i Npw iHBasil B TOBLLY CTiHKM KWLLKW KiMbKICTb KNITWH 3anarbHOro iHGinstTpaty 3aMeHLlyBanacs,
cTaHoBuna 26,5 (18,90; 32,40) i 18,75 (14,00; 22,30) BignosigHo. Y AinNsiHKax BUPaXXeHWX CKNEPOTUYHUX 3MiH 3ananbHy iH-
dpinbTpauito He BUsiBNEHO. MNMpopocTaHHs NYXIMHU B XXUPOBY KNITKOBKHY CynNpOBOMKYBaNocs cnabo BUpaXeHUM Andy3HUM
3ananbHUM iHGINETPaTOM Y HABKOMWLLHIX TKaHUHaX — Ha piBHi 12,50 (7,40; 16,45) knituH B YCM3.

BucHoBku. 3ananbHa iHDiNbTpaLis y BNacHin NNacTUHLi Crv3oBOi 0OONOHKM KULLIKU NpY KOMOPEKTanbHi KapLMHOMI
npeacTaeneHa nimgoumtamu, Makpogaramu, Na3moLyTamm Ta KniTuHaMm MienoigHoi NiHii AndepeHLitoBaHHS, MakCUMasibHO
BUPaXeHa y BNacHiIN NnacTuHLi crin3oBoi 060noHku. IHBa3is ageHoKapLMHOMM B M'SI30BMI LUAP | NPOPOCTaHHSA BCIET CTIHKY KMLLIKW
CyNpOBOMKYETLCA 3HKEHHSM MEPUTYMOPO3HOI 3ananbHoi iHginsTpadii. MyurHnpoayKyBanbHa kapLyMHOMa XapakTepuayeTbest
MEHLLIOK) IHTEHCVBHICTIO 3anarbHOro iHINLTPaTy NOPIBHAHO 3 TyOYNSAPHOK afeHOKapLMHOMOH.

Pathomorphological features of inflammatory infiltrate in colorectal cancer

S. |. Tertyshnyi, O. H. Chucha
Aim: to investigate the pathomorphological features and severity of inflammatory infiltration in colorectal cancers.

Materials and methods. A morphological study of surgical and biopsy material of patients with colon adenocarcinoma of va-
rious degrees of differentiation (n = 38) and mucinous adenocarcinoma (n = 7) was performed. Histological specimens were
examined morphologically with morphometric analysis. The results were processed by descriptive statistics by calculating the
median (Me) for quantitative variables. The statistical significance of the difference between the parameters was evaluated
based on the Mann-Whitney U test.

Results. It was found that intestinal carcinoma developed on the background of chronic inflammation. Dysplasia was often
detected in the glands, gradually increasing with an approach to the tumor tissue. In the tumor’s microenvironment, there were
cells of the immune system: lymphocytes, macrophages, plasma cells, and cells of the myeloid lineage. In the absence of
destructive changes in the tumor tissue, lymphocytes and macrophages predominated in the inflammatory microenvironment.
In the conditionally standardized field of view of 100 x 100 ym (CSFV), the number of cells was 77.50 (72.25; 84.25), in the
edges of the resection — 12.50 (9.00; 16.00). The development of necrotic changes led to a change in cellular representation
with a significant increase in myeloid cells. In 3 cases, a significant number of eosinophils was found in the inflammatory, mainly
peritumoral infiltrate, at the level of 14.5 (11.00; 18.00) in the CSFV. Invasive tumor growth with penetration into the muscle
layer was accompanied by a decrease in inflammatory infiltration. The number of cells in the CSFV was 49.70 (43.50; 54.80).
When the tumor invaded the entire thickness of the intestinal wall at the border with adipose tissue, the number of cells in the
CSFV was 28.50 (21.45; 33.75). Mucin-producing carcinoma was characterized by a lower intensity of inflammatory infiltrate.
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The number of cells in the CSFV in the mucosal lamina propria in mucin-producing carcinoma was 42.40 (35.65; 48.55). At the
border with the muscular layer and in case of invasion into the intestinal wall thickness, the number of inflammatory infiltrate
cells decreased and amounted to 26.50 (18.90; 32.40) and 18.75 (14.00; 22.30), respectively. In areas of severe sclerotic
changes, inflammatory infiltration was not detected. Tumor invasion into adipose tissue was accompanied by a mild diffuse
inflammatory infiltrate in the surrounding tissues, at the level of 12.50 (7.40; 16.45) cells in the CSFV.

Conclusions. The inflammatory infiltration in the intestinal mucosa in colorectal carcinoma is represented by lymphocytes,
macrophages, plasma cells and cells of myeloid lineage and is maximally expressed in the intestinal mucosa. Invasion of the
adenocarcinoma into the muscle layer and invasion of the entire intestinal wall is accompanied by a decrease in peritumor
inflammatory infiltration. Mucin-producing carcinoma is characterized by a lower intensity of inflammatory infiltrate compared

to tubular adenocarcinoma.

KonopekranbHuii pak (KPP) — ogHa 3 HamnowumpeHi-
LUMX hOPM OHKOMOTIYHOT NAaToNorii, XapakTepuayeTbes
HEYXMIbHUM 3POCTaHHSIM MOKa3HWKIB 3aXBOPHOBAHOCTI,
3HAYHOIO YaCTOTOK PO3BUTKY PELMAMBIB i paHHIM Me-
TacTtasyBaHHam [1,2].

PosyMiHHS MexaHi3MiB KaHLieporeHesy Jae 3mory fo-
CcnipKyBaTy KNiHiYHI Ta MOPONOriYHi NaTepHN NyXnnHY,
NOB’A3aHi 3 iIHBA3MBHNM POCTOM MYXSIMHU Ta PO3BUTKOM
nimdoreHHoro metacTasyBaHHs. Hui Bigomi 6arato
MOMNEKYNAPHO-BIONOTNYHMX | TEHETUYHUX MapKepiB, WO
6epyTb yyacTb y po3suTKy KPP, 3yMOBRIOKYM KMiHIYHMIA
nepebir xBopobu Ta ii nporpecyBaHHs. Cnoyatky Bu-
HukHeHHst KPP noB’sa3yBany 3 reHeTUYHOK CXWITBHICTIO,
npoTe 3rogoM [o0Benu, Wo 30ebinbworo BiH BUHUKAE
CcropagnyHo. HUHi Sk KpUTUYHUIA (hakTop NPOrpecyBaHHs
paKy BU3Ha4eHO 3anarneHHs!, OCKIMbKA YMMano myxyvH
BUHUKaIOTb Y MiCLISIX iH(DIKYBaHHS, XPOHIYHOMO nogpas-
HEHHs1 Ta 3anasneHHs [3].

MikpOOTOUYEHHSI NMYXMUHK, SIKe CKNafaeTbes nepe-
BaXHO 3 3amaribHWX KIMiTWH, BU3HAYaloTb SK 0O0B’A3KO-
BU €MeMEHT HEONIacTUYHOrO NPOLIECY, L0 CMIPUYMHSIE
po3BUTOK NponichepaLlii, BYXVBaHHSA Ta MirpaLito KIiTuH
nyxnuHW. BogHouac porb KMiTUH 3anarnbHoro iHinsTpaTy
JocuTb cynepednuea. Tak, Y YacTuHi focnigeHb noka-
3aHO, LU0 3MEHLLIEHHS KiNlbKOCTI HEMTPOWINiB 3yMOBMOE
PICT NyXMMHY Ta NocuneHHs ii arpecveHocTi [4]. Tomy BBa-
XaloTb, L0 HASIBHICTb BUPXXEHOTO 3amaribHOro iHpinb-
TpaTy B 30Hi NYXMUHW € CNPUATIUBUM NPOrHOCTUYHUM
dhakTopoM Npm paky TOBCTOI Ta NPAMOI KULLIOK. BupaxeHe
napakaHKpo3He 3ananeHHs Moxe OyTu 03HaKow ajek-
BaTHOI BiANOBIAI OpraHiaMy Ha nyxnuHy. BTim, 3a gaHnmm
iHLUMX JOCMIOHVKIB, HEUTPOMINN CIPUHUHSAIOTH PO3BUTOK
paKy LUNSXOM B3aEMOZi 3 iHLUIMMM iIMyHHUMW KIiTUHaMK.
BoHW iHribytoTb T-KMiTUHK, WO iHAINETPYHOTL KapUUHOMY
TOBCTOI KULLKK, Yepe3 onocepenkoBaHy MaTpUKCHOK
MeTanonpoTeiHaso akTuBaLjlo TpaHchopMyBasibHOro
daktopa B (TGFB) [5].

Takox CynepeynuBoo 3anuLLaeTbCa poflb Makpo-
¢hari, acoLifioBaHX i3 MyXIMHO. 3rigHO 3 Cy4acHUMK
JaHuMm, Makpodbaru BidirpatoTb BaXIIMBY Porb Y NyXIuH-
HOMY MiKPOOTOYEHHI, CMIPULUHAKOTL PO3BUTOK MyXIMHY,
ane i cnpusioTb NPOTUMYXIIMHHOMY 3aXWCTY, BNIVBAKOYM
Ha NPOTUNYXIUHHWIA IMYHITET [6,7].

Bepyun [o yBarm HeoAHO3HaYHY Ponb 3ananeHHs y
KaHLEeporeHesi, a Takox po3pobKy Cy4acHux TepanesTuy-
HUX CTpaTerii, CNPsIMOBaHMX Ha 3anarnbHe MiKPOOTOYEHHS
NyXAUHW, AOCHIMKEHHS 3ananbHUX 3MiH NPy 3MOSKICHUX
HOBOYTBOPEHHSIX TOBCTOI KULLKU € aKkTyarbHUM 3aBaaH-
HAM TEOPETUYHOI | NPAKTUYHOI MEANLIMHW.
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[ocnignT natomopdonoriyHi 0cobnmMBOCTI Ta BUpaxe-
HICTb 3amanbHoi iHINLTPaLii B KONopeKkTansHUX pakax.

Martepianu i meToAU AOCAIAKEHHA

3aicHunm mopdbonoriyHe AOCHiKeHHs onepaviiHoro
Ta BioncinHoro matepiany Bif NaLiEHTIB i3 KonopekTarnb-
HUM pakoM. [Micns dikcavii matepiany B 10 % pH-Hei-
TpanbHoMy chopmaniHi npoTarom 24—48 roguH matepian
06pobnsnu 3a CTaHZapTHOK METOAMKOK Ta 3anvBanu
B napadiH. I3 napaciHoByx BrokiB BUrOTOBMSNM FicTO-
NoriyHi 3pi3n 3aBTOBLUKN 4-5 MKM, siki 3abapBntoBanu
remaToKCUIiHOM i eo3uHoM. MopdonoriyHe JoCTimKeH-
HS 34iNCHUNK 32 JOMOMOrOK CBITNOBOMO Mikpockona
AxioscopeA1 (Carl Zeiss). lNicTonoriyHi Mikponpenapatut
dotorpacpysanu umgpooto kameporo AxioCam MRch
i3 Mporpamoto KOMM' KOTEPHOTO OnpaLioBaHHs 306paxeHb
«Bigeotect — Mopdonoris 5.2.0.158».

Mg Yac pocnimKeHHs BU3HaYany HaNEXHICTb MyXIMHM
Ao rictonorivHoro Tuny. Y 38 (84,21 %) xBopux Ha kono-
pekTanbHuiA paK AiarHoCTOBaHO afieHOKapLIMHOMY TOBCTOI
KVLLIKV Pi3HUX CTyNeHiB andepeHLiitoBaHHs. KinbkicTb one-
pauinHoro Ta BionciiHoro matepiany — 17 i 21 cnoctepe-
XXeHHs BianosigHo. Y 6 (15,78 %) Bunagkax AiarHOCTOBaHO
MYLIMHO3HY afeHokapLmHoMy. KinbkicTb onepaviiHoro Ta
GionciiHoro matepiany — 2 i 4 cnocTepexeHHs BignoBigHO.

JocnimkeHHs 30inCHUAKN, JOTPUMYIOUUCE BCIX MO-
panbHO-ETUYHUX HOPM, 3aTBEPIKEHNX YKPATHCbKUMU Ta
MiXXHapOAHWMU HOpMaTUBHUMU AokymeHTamu. Opep-
xanu go3sin Komicii 3 nutaHb Gioetukn 3anopiabkoro
[lePKaBHOTO MeauKo-hapMaLeBTUYHOMO YHIBEPCUTETY
(npotokon Ne 9 Big 12.10.2024 p.).

i Yac rictonoriYHoro 4oCnimXKeHHS HOBOYTBOPEHHS
OLiHIOBanu Taki napameTpyu: CTyniHb AMdepeHLIiloBaHHS
MyXJUHK, IMOWHY iHBa3il B Lapy CTiHKM KULLIKKM (B one-
pauiiHoMy Matepiani), HasBHICTb | CTYNiHb BUPaXXEHOCTI
3ananbHoi iHinbTpaLii, HasBHICTb HEKPOTUYHUX 3MiH.

CTyniHb HEeKpO3y OLiHIOBaNW HamiBKinbKiCHO, po3-
PI3HANM HeraTMBHUI (HEMAae HEKPOTUYHKX 3MiH), oce-
penkoBuii (MeHLwe Hix 10 % nnoLi nyxmuHu), MOMipHURA
(10-30 % nnowi myxnuHm) Ta obwwmpHui (noHag 30 %
MIOLLi MYXMMHM) HEKPO3.

Y ricTonoriyHnx npenaparax obpaxoByBani KiTUHM
3anasbHOro iHGiNbTpaTy, acoLiioBaHOrO 3 NYXJIMHOH, i B
Kpasix pe3ekLii B yMOBHO CTaHAapTU30BaHOMY MOIi 30py
(YCMN3, 100 x 100 mkwm). Oocniaunu He meHLe Hix 10
Monis 30py B KOXXHOMY BUMaAKY.

PesynbraTu onpautoBany MeToAamMm OnNmMcoBoi cTa-
TUCTUKYM 3 0BuMCcneHHsIM MeiaHu (Me) Ans KinbkicHUX
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3MiHHUX. Bu3HaueHo iHTepkBaHTUNbHUIA po3max (Q25;
Q75). CTaTUCTUYHY 3HaYyLLiCTb BiAMIHHOCTEW MiX na-
pameTpamu ouiHtoBanu 3a U-kputepiem MaHHa—BiTHi.
CTaTUCTUYHO 3HAYYLLMMM BBaXanm BigMiHHOCTI Ha piB-
Hi 95 % (p < 0,05). basn gaHux cchopmoBaHoO B enek-
TpoHHKX Tabnuusax Microsoft Excel nakety Microsoft
Office (Microsoft Corporation, CLUA). Y uiin nporpami
obpaxyBanu nokasHuku, HeobxiaHi Ans onucoBoi
CTaTUCTUKN.

[ns cTaTMCTUYHOTO OMpaLtoBaHHs AaHUX TaKoX BU-
KopucTaHo nporpamHe 3abe3neyeHHs Statistica for Win-
dows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

Pe3synbTati

[icTonoriyHo B yCix AOCNImKEHUX BUNaAKax kapLMHOMa
KULLK po3BMBanacs Ha (OHi XPOHIYHOro 3ananeHHs
(koniTy). Lle piarHocToBaHoO B onepavjiHomy martepiani
B Kpasix pesekLii. HaniskinbkicHe OLiHIOBaHHS 3ananbHoi
iHinbTpaLii Aano 3mory iHTepnpeTyBaTyt BUPa3HIiCTb
3ananeHHs sik cnabo BupaxeHy abo NomipHy.

3anosun KWWk Manu npaeuibHy OpieHTaLilo Ta
pO3TaLLOoBYBan1ca nepneHankynspHo Ao NiACI130Boro
Luapy i M's130BOI NNACTUHKN. Y MiK3ano3ncToMy npocTopi
BU3HAYMIM PIi3Hi 3@ CTYMEHEeM BUPaXeHOCTi HabpsKOBI
3MiHM Ta KMITUHHY iHGiNbTpaUito, WO NpeacTaBneHa
nimchoumTamm, nnasmoumMTaMu, Makpodaramy, HEMTPo-
hinamu Ta HE3HAYHOIO KiNbKICTIO €03nHOQINiB (puc. 1).
HagiTb Gepy4v 4o yBaru AinsHkW 3 BUPaXXEHOI0 KNITUHHO0
iHbiNbTPaLliErd MK3ano3ncToro NpocTopy, iHTpaeniteni-
anbHe ypaXeHHs! He BU3HaYeHO.
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Puc. 1. KniTuHHmiA cknap 3ananbHoi iHginbTpaLyii cnn3oBoi 06ONOHKN TOBCTOI KULLKM
B Kpasx pe3ekuii y naljieHTa 3 afieHokapLuHomoto. 3aGapBreHHs reMaToKCUiHOM i
e03nHoM. 36. x400.

Puc. 2. HusbkogmdepeHLioBaHui TN aaeHokapLvHoMU. 3abapBreHHs reMaToKCuiHOM
i eoanHom. 36. x200.

Puc. 3. MyuuHnpoaykyBanbHa kapumHoma. 3abapBneHHsl reMaToKCUIiHOM i eo3u-
Hom. 36. x100.

Ha mexi 3 nyxsiMHOK BK3HAYEHO i MOMIpHO BUpa-
XeHy, N 3Ha4Hy 3ananbHy iHgINLTpaLilo, LWo nowmpio-
Barnacs Takox Ha Migcrm3oBuii i m'asosuii wapwu. Ha
MOBEepPXHi CMN30BOi 0BOMOHKM YacTo BU3HAYanmM epoasii
3 HallapyBaHHAM Yy LMX AinsHkax qibpuHy 3 KNiTUHHUM
[eTpuToM. Y 3anosax YacTo BUSIBANM AUcnnasiio, Lo
MOCTYMOBO NoCUIoBanacs 3 HAOMKEHHAM [0 NMyXIMHHOT
TKaHuHW. MNopsd i3 UMM y AinsHkax nosa nyxivHow, B
3ar103ax BU3Ha4Y€HO aTpoiyHi 3MiHW, a TOBLLMHA BNACHOT
nnacTuHKK Byna HEOQHOPIAHOM, B MiX3aM03MCTill TKaHUHI
BUSIBMEHO AiMSIHKW CKMepoay.

Y pocnimKeHnx Bunagkax BUCOKOANMEPEHLN0BAHMI
TMN aJeHOKapLUMHOMW XapaKTepu3yBaBCs HaSIBHICTIO
Ty6YynspHUX pakoBMX CTPYKTYP, Siki 3anmanu noHad 95 %
MNOLLi MyXMHHOI napeHxiMu. Mpu noMipHoAndepeHLino-
BaHOMY TuMi BifCOTOK TyOynsipHUX pakoBUX CTPYKTYP
Bapitoeas Big 50 % 40 95 % nnowi napeHximu paky. Mpu
HU3bKoAMMEPEHLINOBAHOMY TUNi, KW BKMOYaB Bif
5 % po 50 % Ty6ynspHUX pakoBWX CTPYKTYp (puc. 2),
BCTAHOBMEHA BMpaXeHa TeHAeHLIa Ao conigmaauii na-
PEHXIMW MYXMUHW.

Ha yacTky nepLumx aox Tunie npunagano ao 78,94 %
(n=30) BunapkiB aneHoKapLMHOMM TOBCTOI KWLLKW. Y na-
PEHXIMi TaKVX MyXIMH BUSIBNIEHO KNiTUHM [aHeTa, AinsiHKn
3 HEMPOEHAOKPUHHUM AnepeHLitoBaHHAM i ocepenkm
MIOCKOKITITUHHOT MeTannasii. Y LecTu BUnagkax Kornopek-
TarnbHKX KapLMHOM 3-MOMiX JOCTIKEHOro onepavinHoro
i BioncinHoro matepiany BU3HAYEHO MYLWMHO3HY hopmy.
HwvHi HOBOYTBOPEHHS BU3HaYatoTh Sk L0 (OpMY, SKLIO
BOHM MICTSITb NMO3AKMITUHHUIA CNU3, WO 3aiiMae binblue
HK MOMOBMHY NAOLL NYXMWUHK B FICTONOMYHMX 3pi3ax.
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Puc. 4. BupaxeHa 3ananbHa iHinstpaLiist y BUCOKOAMMEPEHLIiOBaHI aaeHokapLHomi. 3abaperieHHs rematokeuniHom i eoauHom. 36. x100.

Puc. 5. HekpoTuuHi 3MiHu B MyXnuHi 3 NoniMOpdHOKNITUHHOLO iHinbTpaLieto. MomipHoandepeHLioBaHa ageHokapLmHoMa. 3abapBneHHs remaTokcuniHoMm i eoanHom. 36. x200.
Puc. 6. MoniMopcHOKNITMHHa iHINETPaLis 3 BENMKOIO KiNbKicTio e0auHodinia. 3abaperieHHs reMaTokcuniHoM | eoanHom. 36. x400.
Puc. 7. ®opmyBaHHs nimcoifHoro donikyna B nyxnuHHiiA TkaHuHi. MoMipHoaMdepeHLiioBaHa afeHokapumHoma. 3abapBneHHs reMaTokeumiHoM i eoaiHoM. 36. x400.

Puc. 8. BupaxeHi CKNepoTUYHi 3MiHM HaBKOMO MyXIMMHHWX 3an03, 3ananbHoro iHinstpary Hemae. BucokoaudepeHuitoBaHa ageHokapLnHoma. 3abapBreHHst reMaToKCumiHOM
i eoanHom. 36. x400.

Puc. 9. BigcyTHicTb 3ananbHoro iHinsTpaTy npy iHBaaii MyXnmnHN B TOBLLY CTiHKM KuLkW. MyLmHNpoayKyBarnbHa kapumHoma. 3abapeneHHs rematokcuniHom i eosnHom. 36. x400.

[ocnigpxeHi BUnagkvm MyLyHNPOAyKyBanbHUX kapLum-
HOM Manw pisHy rictonorivyHy 6yAoBy B MEXax OAHi€el nyx-
TMHW. 3a3BKYaii B MyxIIMHI BUSIBMISIN YiTKO BiAMEXOBaHI,
conigHi, TpabekynspHi abo iHCYNApHI rpynn NyXIMHHUX
KIMiTUH i3 320KpYrNeHMU KoHTypamm (puc. 3). Mepudepis
KNITUHHWX rpyn OTOYeHa BisyanbHO HE3PINUMM KNiTUHaMK
3 KPYrmUMK BE3VKYMSAPHUMU sapaMy 1 aMdodinsHo

Matonorisi. Tom 22, Ne 1(63), ciueHb - KBiTeHb 2025 p.

ab0 [elLlo Npo30poko LIMTOMNMa3Moto; Lie BiGHOCHO GiaHi
Ha MyLWH AiNsHKN NyXIMHW. BinbLw LeHTpanbHi AinsHku,
SK NPaBWIIo, Manmu OinbLUy KiNbKICTb BHYTPILUHbOLMUTO-
nnasmaT4yHoro MyLmHy. TakoX BUSIBMEHO ODMexeHi
[piOHi ocepenku ekcTpaBasaLlii MyLHY.

Y BCiX JOCHimpKeHUX BUNagKax BUSIBMEHO 3ananbHy
iHINLTPALLito 1y Camilt MyXIuHi, Ay HAaBKOSULLHIX TKa-
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Puc. 10. KinbKicTb KniTUH Y MIKPOOTOUEHHI MYXMWHW NpY 8feHOKapLIHOMI Ta MyLMHO3HIA ageHokap-
LMHOMI Y BifNOBIAHMX LWAPaXx KULLKOBOI CTiHKW. CO: crinsoBa obonoHka; M: M'si3oBui wap; CT: ycs
TOBLLA KWLUKOBOI CTiHKM; M: MyLMHO3Ha afeHoKapLHoma.

HUHaX. BupaxeHy iH(iNbTpaLito BU3HAYMNW y BRacHin
NNacTUHLI cnn3oBoi 060MOHKM (puc. 4). Y MIKPOOTOYEHHI
MyXIMHY BUSIBNEHO Malxe BCi TUMK KMITUH IMYHHOI CyC-
Temu: nimdouuTn, Makpodaru, NNasMoLmTL, KNiTUHA
MienoigHoi NiHii gndepeHuitoBaHHA. Akwo He Byno
[AECTPYKTUBHUX 3MiH NYXITMHHOI TKaHUHW, B 3ananbHOMY
MIKPOOTOHEHHI nepesaxanu nimcoumnTty i Makpodaru. B
YCTI13 y MiK3ano3uncToMy NpocTopi KinbKicTb KNITUH CTa-
HoBuna 77,50 (72,25; 84,25), a B kpasix pe3ekuii, HaBiTb
32 YMOB XPOHIYHOMO KOMiTY, Lii NOKa3HWKW CTaHOBWIMW
12,50 (9,00; 16,00). Omxe, y NYXMMHHIN TKaHWHI KinbKiCTb
KNiTWH y 3ananbHoMmy iHinsTpaTi 6inbLua B 6,2 pasa.

P0o3BUTOK HEKPOTWYHKX 3MiH BUsiBNIEHO B 7 (21,05 %)
CMOCTEPEXEHHSAX MOMIPHO- | HU3bKOAMMDEPEHLINOBAHNX
afeHoKapunHoM. BiH CpuyYnHAB 3MiHW KNITUHHOIO
cKnagy 3 CyTTeBUM 30inbLUEHHSIM KNiITUH MIENOIZHOro
psgy (puc. 5).

30inbLLUEHHS 3ananbHOro iHINLTPaTy BUSHAYEHO Npu
0CepenKoBYX HEKPOTUYHMX 3MiHaX, LLIO pO3TaLLoByBanmcs
MO3ai4HO i cTaHoBMIM MeHLLe Hix 10 % Bia 3aranbHoi
nAowi nons 3opy. HeKpOTUYHI 3MiHM NpW3BOAMIM 00
PYViHYBaHHS eniTenito 3ar03 i MiX3anosuncToro iHTepCTUL-
anbHOro MaTpUKCy, iX 3a3BU4aii BUSIBINANM NPY MOMIPHO- i
HM3bKoAMMEPEHLIOBaHUX adeHoKapuuHomMax. Y pasi
MAaCMBHMX HEKPOTMYHMX 3MiH i3 3anyyeHHsmM 8o 30 %
MAOLLi MyXMWHW KINbKICTb KNITUH 3ananbHOro iHinstpaty
3MeHLLyBanacs, iMOBIpHO, BHaCMigOK po3najdy YacTuHM
KnitnH. KinbKiCTb KNITWH y TakMx BUNaAkax CTaHOBWNA
30,00 (23,75; 34,75) B YCINS3.

Y 3 Bunagkax y 3anansHOMY, NepeaycivM nepury-
MopanbHOMY, iH(INLTPaTi BUSBNEHO BENWKY KiMbKICTb
eo3nHodiniB — Ha pieHi 14,50 (11,00; 18,00) B YCI3
(puc. 6). BigHOCHO 00 3aranbHOI KiMbKICTi KNITUH Le
ctaHoBuno 19,07 %.

Ha obmexeHux AinsHkax BU3HAYEHO CKYMYEHHS
NiMcOiAHOT TKAHUHM (puc. 7) 3 PopMyBaHHSAM NimMpaTny-
HUX BY3MWKIB. Y NPOCBITI NyXMUHHKX 3an03 TaKoX 4acTo
BUSIBNANU CKYMYEHHS KNITUH 3anarnbHoro iHdinsrpary,
3a TUNOM KpunT-abcueciB y HbOMY nepeBaxanu Hei-
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Tpodinu. B okpemmnx cnocTepexeHHsX NyXUHHI KNiTUHHI
KOMIMMEKCU Maike MoBHICTIO Bynu oToueHi nimcoigHNM
iHGbinbTPaTOM.

3 HabnwxeHHAM [0 M’A30BOrO LWWapy 3ananbHa
iHopinbTpauis 3mMeHwysanacs. Kinbkictb knitTuH B YCIM3
craHosuna 64,00 (51,75; 74,25). B iHdinsTpaTti nepesa-
Xanu niMoLMTH, MNa3mMaTuyHi KNiTWHK Ta Makpodaru.

IHBa3MBHUI PICT MyXMWHW 3 NPOPOCTAHHSAM B M'Si-
30BUI LIAp CyMpPOBOAXYBABCS 3HWXKEHHAM 3ananbHol
iHbiNbTPaLLi HaBKOMO NYXMMHHKX KoMnnekciB. Kinbkictb
knituH B YCI3 craHosuna 49,50 (41,75; 58,25). Y pasi
MPOPOCTaHHA NYXMMHK HA BCHO TOBLLY CTIHKW KWLLKW Ha
MeXi 3 XKMPOBOH KITITKOBMHO KifbKiCTb KIiTMH B YCI3
craHosuna 27,50 (19,00; 31,00). Okpemi KniTUHW BUSIB-
NMEHO B XMPOBIN KNiTKOBKHI. OAHaK NPOPOCTaHHS MyXx-
MIVHW B XXMPOBY KINITKOBWHY NPU3BOAMNO A0 36inbLUEHHS
3anarnbHoro iHINLTpaTy, Ak PO3TaLLOBYBaBCS HABKOMO
ApiBGHMX apTepion. 3MEeHLEHHS 3anasibHOro iHginbTpaTy
TaKox BinbyBanocs 3i 3MEHLUEHHSIM KinbKOCTi MyXIIMHHOT
TKaHVHK Ta MOCUIEHHAM CKNEPOTUYHUX 3MiH. Y BCiX JO-
CifKEHNX BUNaaKax AinsHKA NyXMHA 3 BUPAXEHUMM
CKNepoTUYHUMM 3MiIHaMK Malixe He CynpOBOAXKYBaNUCs
3ananbHolo iHdinkTpavieto (puc. 8).

MyumHnpoayKyBanbHa KapLuHoMa xapakTepuayBa-
nacst MEHLLOK) IHTEHCUBHICTIO 3ananbHOro iHginsTpaty. Y
TaKVX BUNaJKax 3anarbHa peakuis HanbinbLL BUpaxeHa
Ha Mexi 3 NifcnMn3oBKM Lapom, 6e3nocepenHbO HaBKOMO
MyXIVHHWX 325103 BUSBMEHO Criabky Ta MOMipHy 3anarnsHy
iHdinbTpauito. KinbkicTb knituH B YCI3 y BnacHin nnac-
TWUHLI CIM30BOI 0BOMOHKM MPU MYLIMHNPOAYKYBanbHil
kapumHomi ctaHoswna 42,00 (37,00; 48,25). Mpw iHBasii B
MiACNM30BUIA | M'A30BWIA LLIAPW CTIHKW KULLIKM KiNbKICTb K-
TWH 3ananbHoro iHINLTPaTy 3MeHLLyBanacs, cTaHoBua
27,00(18,75; 31,00)i 19,50 (14,00; 26,25) BignosigHo. Mpw
iHBasii B TOBLLY BCI€Ei CTIHKM KULLKW KiNbKICTb KIITUH 3ananb-
Horo iHdineTpaty B YCI13 cranosuna 17,00 (13,00; 22,00).
Ha okpemuix ginsHKax nyxrvHa npeactasneHa CyLinbHUMm
MOMSIMM CIn3Y, LLIO PO3MEXOBaHI OKPEMUMM [MafKOM'A30-
BMMM BOSTOKHAMW Ta My4KkaMm BOSTOKOH CTIOMNYYHOI TKAHWMHM
6e3 3ananbHoi iHginsTpauii (puc. 9).

MpOopOCTaHHS MyXIMHM B XXMPOBY KIITKOBUHY CYMpo-
BOAXKyBanocs cnabo BUpaeHNM andy3H1M 3ananbHum
iHOINETPATOM Y HABKOMMWLLHIX TKaHUHAX. KinbKiCTb KMiTUH
B YCI3 craHosuna B uyx Bunagkax 12,50 (7,40; 16,45).

Ha puc. 10 HaBefeHO KifbKiCTb KNITUH Y MIKPOOTO-
YEHHI MyXNWHU NpW afeHOKapLMHOMI Ta MYLIMHO3HIN
afeHoKapLIMHOMI Y BiAMOBIAHMX LLApaXx KULIKOBOI CTiHKU.

BigmiHHoCTi Mix gBOMa BuGipkamm BignosigHo Ao
MEBHOTO LWapy KULLKOBOI CTiHKW Mpw iHBa3ii NyxnvHu, Ta
MK afeHOKapLyHOMOK Ta MyLIMHO3HOIO KapLMHOMOO
CTaTUCTUYHO JOCTOBIpHI (p < 0,05).

06roBopeHHA

JocnigxeHo 3ananbHy iHDINbTPaLito Npu HEMYLMHO3-
HiM | MyLMHO3HIN KapuuHomi. Llei Bubip nosicHioemo
TUM, WO MYLMHO3HA afleHOKapLHOMa XapaKTepuay-
€TbCH ICTOTHUMW MOMEKYNAPHUMY BiGMIHHOCTAMM Bif
HEeMYLMHO3HOI KONopeKkTanbHOi afeHoKapuuHomMu,
TOMY Ma€ iHWWUNA MexaHi3M oHkoreHe3y. Kpim Toro,
BBaXaloTb, LIO MaLieHTW 3 TakoK MNyXJIMHOK MawTb
ripwui nporHos [8,9].
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MpoaHanidyBaBLUK pe3ynbTaTu, 3ayBaxuMo, LIO
OOCHIIXEHHS 3ananbHUX 3MiH NpW 3MOSKICHUX HOBO-
YTBOPEHHSIX, i 30KpeMa npu KoropekTanbHOMY paky,
BUKMWKaE NeBHi TPYAHOLL, BPaxXOBYHOUMN HAsABHICTb Y
HOPMIi KNiTUH IMYHHOT CUCTEMW Y BRACHIN MNacTUHL
Crnn30B0oi 0BOMOHKK, @ TaKOX XPOHIYHE 3ananeHHs, Wo
4acTo nepepye YTBOPEHHIO MyxnmuHW. 36mparoTb yce
6inbLUe JoKasiB TOro, L0 KNITUHW BPOLKEHOTO IMYHITETY
(makpodaru, HemTpodinu, AeHAPUTHI KNITVHW, NPUPOAHI
KNiTUHU-KINEpW TOLLO), @ TaKoX KNiTWHM aganTUBHOTO
imyHiTety (T- i B-kniTnHW) 6eanocepeaHLo BepyTb yyacTb
B OHKoreHesi [10]. BupaxeHa 3ananbHa BignoBiab Ha
MiCLIeBOMY piBHi YacTilLe acoLit0ETLCA 3 MOKPALLEHHAM
KNiHIYHUX pesynbTaTiB y NauieHTiB i3 KONOopeKTanbH1M
paKoM, ane posib Pi3HUX 3anarnbHUX KIITWH, SKi Hanexartb
[0 NYXIMHHOTO MIKPOOTOYEHHS, OCTaTOYHO He 3'ACoBaHa
i YacTo JOCUTB CynepeynuBea.

Y pesynbTati UbOro JOCHIMKEHHS BUSBREHO, WO
TKaHWHW KOMOPEeKTanbHOro paky iHiNsTpOBaHi PisHUMK
iMyHHUMW / 3ananbHUMK KniTuHamu. Briv, 3a gaHumn da-
XOBOI NiTEpaTypH, BAXKIMBE 3HAYEHHS MAE Came KinbKiCTb
T-nimcpouuTiB, LW IHDINETPYIOTL NYXIMHY. Liei kputepin
€ MPOrHOCTUYHUM (HaKTOPOM TPMBANILLIO| BIKMBAHOCTI
XBOPMX Ha paK TOBCTOI kunwwku [11]. Tak, nokaaHo: B1coka
iHpinbTpauis CD8+ T-KNiTUH y LIEHTPI NYXIMHM NOB’A3aHa
3 TpUBAniLUMM BIDKMBaHHAM [12].

Mopsip i3 CD8+ T-nimcoumTamu, NokpalLLyBaTu npo-
THO3 NALEHTIB i3 KONOPEKTanbHUM PakoM MOXe HasBHICTb
i CTyniHb iHGiNbTPauii cTpomn nyxnmun NK-kniTuHa-
mu [13]. Kpim 6e3nocepeHb0ro 3HULLEHHS MYXMMHHNX
kniTuH, NK-KRiTVHY NOCUNIOIOTL NPOTUNYXIMHHY iIMYHHY
Bignosiap [14]. Pasom i3 TMM, CTyniHb NPOTUNYXIIMHHOT
akTMBHOCTI NK-KMiTVUH iCTOTHO 3aneXunTb Bif LIUMTOKIHOBOIO
(POHY MyXINMHK, TOMY Benuka KinbkicTe NK-KMiTUH y cTpomi
MyXIIMHU MOXE He ByTU MPOMOPLIAHOI0 iXHI pearnbHin
MPOTUMYXIMHHIN @KTUBHOCTI.

3a pesynbratamy HaLLoro JOCTIAKEHHs, niMdoLm-
TapHUI IHQINETPAT NPU KONOPEKTanbHOMY paky Maixe
3aBXaM CynpoBOKYBaBCS HEUTPOMINbHUMU Ta MaKpo-
dharanbHUMK KRITUHAMW, LLO, SIK BIZOMO, MOXYTb MaTty i
NO3UTUBHWIA, | HETaTUBHWI NPOrHOCTUYHWI edpekT. BeTa-
HOBIMEHO, IO HeNTPOInn € NYXIIMHOUMTOTOKCUYHUMU.
Brim, ony6nikoBaHO pe3ynbraTv AOCNImKEHb, 3riHO 3
AKUMU HeATpodinm BepyTb y4acTb y METacTasyBaHHi Myx-
nuHu. Kpim Toro, sik noka3aHo y AOCHIIKEHHSX OCTaHHIX
POKiB, KiNbKICTb HEMTPOINIB | NOB’A3aHi 3 HerTpodinamu
3MiHW acoLiioBaHi 3 nporpecyBaHHAM paky [15].

Cepen 3ananbHWX KNITUH YMMAno acoLinoBaHMX i3
MyXMMHOIO Makpodaris, LLO € OCHOBHUMM NPOAYLIEHTaMM
6araTbox MeaiaTopiB 3ananeHHs, CNPUYNHAIOTL akTuBa-
Lito Ta NiATPUMYIOTb XPOHIYHI 3ananbHi npoueck [16].
Ponb MakpodaranbHoI iHinbTpauii y nporpecyBaHHi
paKy 3anuwaeTbes cynepednmeoto [17]. Tak, nokasaHo,
LU0 Y MIKPOOTOUEHHI NyXIIMHW Makpodark MoXyTb MaTu
i NpO-, N NPOTUNYXINHHI doyHKLii [18].

Ponb HeWTpodinie, NOB'SA3aHUX i3 NyXMNHOK, OC-
TaTouHO He 3'sicoBaHa [19]. OnucaHo ABi cybnonynsuii
HenTpodinie — N1 i N2, o MOXyTb AigTV PisHUMU
cnocobamu. Konu BoHu nepebysatotb y pexumi N1, To
BMBINbHAIOTL (DAKTOPH, LLO MPUrHIYYIOTb PICT NYXNHU
Ta MeTacTasyBaHHs, a pexum N2 € nponyxsimHHuM. [o-
CNifKEeHHs1 Janu 3Mory 3pobuT BUCHOBOK, LLO HEN-
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OpwuriHaAbHI AOCAIAXKEHHS

Tpodinu, acouinoBaHi 3 MyxnMHO, MOXYTb iHOYKYBaTh
me3eHxiManbHi cToBOYpOBI KNiTWHM 0 TpaHchopmalyii B
MoB’si3aHi 3 NyXnMHo hibpobnacTyi Ta CNpUYMHATYM Npo-
nichepauito Ta MmetacTtasdyBaHHs [20]. 3a faHrmK HaLoro
OOCRIMKEHHS, HENTPOMINN BMSBNEHO B OnepaLinHomMy
matepiani B Kpasix pesekuii Ta y BnacHin nnacTtuHui
Cn130BOi 06OMOHKY Mo3a MyxmHo. besnocepeaHso B
MyXnWHi, cepe KNiTWH 3anarnbHoro iHginsTpary ix BUu3Ha-
yanu Bkpai pifko, ane B AinsHKax HEKPo3y IXHS KiNbKICTb
3HAYHO NepeBaKana KinbKiCTb IHLWX KNITUH.

Y YacTuHi BUnagkis 3adpikcoBaHo YnMmMano eo3nHogi-
niB 'y 3anansHOMy iH(insTpaTi. B okpemmux 4ochimKeHHAX
BMBYaNM BMIMB e031HOiNiB Ha nepebir paky, ane ekc-
nepuMeHTanbHi JOCNILKEHHS NoKasanu cynepeynusi
pesyneratu. Lopez-Perez D. et al. BcTaHOBMM, LLIO €031-
HOGINM NOB’A3aHi 3i CNPUATAMBUM NPOrHO30M [21], i IXHS
HasBHICTb CMIPUSIE NPUTHIYEHHIO POCTY 1 iHBA3IT MYXMWHW.
Lle cBigunTb NPO MOTEHLiNHY POk Yy NPOrHO3i nepebiry
KonopeKTanbHOro paky. PasoMm i3 TUM € BKa3iBKM Ha iXHil
3B’A30K i3 HECMPWATNVBUAM NPOrHO30M [22].

®ibpobnacTk, acoLliioBaHi 3 pakoM, TakoX BiairpatoTb
BaXJIMBY POfb Y PO3BUTKY MIKPOOTOYEHHS MYyXIMHU Ta
BiZNOBIZAlOTb 32 (hOPMYBaHHS AECMONMACTUYHOI CTPO-
mu. MNMoB’s3aHi 3 pakom ¢hibpobnactu onocepenkoBaHo
MOXYTb BNAMBATW Ha PEKPYTUHT | aKTUBHICTb iMYHHMX
KMiTUH [23], CNpusaT peMoentoBaHHI0 ekcTpaLentonsp-
HOro MaTpuKey. AK i iHLWI KNITUHW NYXMHHOMO MIiKPOOTO-
YeHHs1, hibpobnacTu MoXyTb MaTu | CTUMYNIOBANbHNN, |
iHribyBanbHuin cheHoTUn NyxnuHu. MNepLumii 6epe yyacTb
y NyXNWHOreHesi, PO3BUTKY Ta CTINKOCTI A0 MiKyBaHHS,
a [Apyrvn Moxe mpurHivysat nponidepadiio Ta pict
nyxnuHu [24]. TNig vyac Haworo AOCNIMKEHHS BUSIBUIMN
3MEeHLLEHHS 3ananbHoro iHQINLTPaTy B MyXMnuHi 3 nocu-
TEHHSIM CKNEPOTUYHMX 3MiH. Lli 3mMiHWM onocepeakoBaHo
MOXYTb CBIOYNTK, LIO LWiNbHUA CTPOMAanbHUA MaTpUKC
MOXe CTPUMyBaTU Mirpauito T-KniTWH, y Takwid cnocio
nocnabnioyy NPOTUNYXIMHHWIA IMYHITET.

Omxe, 3a paHUMK HaykoBOi niTepaTtypw, KNiTUHU
MYXMHHOTO MIKPOOTOYEHHS MOXYTb MaTth MOABINHI
BIACTVBOCTI, 30KPEMA CMPUYMHATU YW NPUTHIYYBaTU
picT nyxnuHu. Ha niacTasi UbOro AiNWn BUCHOBKY, WO
MyXJIMHa MOXe CaMOCTIiHO KOHTPOIIOBATH HABKOIMULLHE
KNiTUHHE MIKPOOTOYEHHS, o6 po3BMBATUCS, POCTU A
nowwmptoBatucs. OauH i3 ronoBHMX cnocobiB Lboro Jo-
CArTU — NepenporpamyBaHHst BPOIXKEHWX IMYHHX KIITUH
ANSA CNPUSHHSA POCTY Ta BWXVBAHHIO MyXIUHW, NPUTHi-
YEHHS IMYHHOTO 3aXWCTY, @ OTXKE MOTIPLLIEHHS MPOrHO3Y
BuxwmBaHocTi [10].

BucHoOBKM

1. 3ananbHa iHinsTpaLia y BNacHiI nnacTuHLi cnu-
30BOI 06OMOHKY KWLLIKV NMPY KOMOPEKTaIbHI KapLMHOMI
npencTasneHa nimgouuTamu, Makpodaramu, nnasmoLm-
Tamu Ta KIiTMHaM1 MieNOifHOI NiHii AndepeHLitoBaHHS.
3ananbHa iHgINbTpauis MakcumanbHO BUpaxeHa y
BMACHIM NNacTWHL CriM30Boi 060MOHKK, L0 3yMOBNEHO
HasBHICTIO XPOHIYHOI 3ananbHoi iHginbTpauii, Ha ¢oHi
SIKOT BUHMKAE KapLIMHOMA KULLIKM.

2. IHBa3ig ageHokapuMHOMW B M’A30BWI wwap i
NPOPOCTaHHS BCi€l CTIHKM KULLKW CYMPOBOXKYETLCA
3HVDKEHHSM NEepUTYMOPO3HOI 3anarbHoi iHginsTpaLlii.
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KinbKicTb KMiTUH 3ananbHOro iHinsTpary B yMOBHO CTaH-
[lapT130BaHOMY Moni 30py B LyX BUMagKax CTaHOBUTb
49,50 (41,75; 58,25) i 27,50 (19,00; 31,00) BignoB.igHo;
ue B 1,56 i 2,81 pasa MeHLUe, HiX y BRacHin NnacTuHLi
CI30BOT OOOMOHKM.

3. MyumHnpogykyBanbHa kapLuyHoMa XxapakTepuay-
€TbCS MEHLLOK IHTEHCUBHICTIO 3ananbHOro iHAinsTpaty
NOPIBHSHO 3 TyOYNAPHOK afeHOKAPLMHOMO Pi3HMX
CTyneHiB audepeHuitoBaHHs. Lle moxe cBiguutit npo
iCTOTHiLLEe MPUrHIYEHHS! NPOTUMYXIUHHOTO IMYHITETY.

lepcnekTUBK NoAaAbLUMX AOCAIAKEHB NepesbaqaloTb
i0eHTUiKaLLilo OKPEMMX PI3HOBMAIB IMYHHIX | 3ananbHUX
KNITUH Y MyXSIMHHOMY MIKPOOTOYEHHI Pi3HUX FICTONOMYHIX
BapiaHTIB KOropeKTansHoro paky. Lle moxe cnpustu Te-
OPETUYHOMY OBrpYHTYBaHHIO NS iMyHOTEPaNeBTUYHUX
3axopiB.

diHaHCyBaHHA
[OCAIAXEHHS 3AIICHEHO 6€3 diHAHCOBOT MIATPUMKHY.
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Aim: to reduce perioperative complications in cardiac surgeries with cardiopulmonary bypass (CPB) by developing a compre-
hensive, personalized approach to ensure optimal tissue metabolism.

Materials and methods. A comprehensive approach to metabolic monitoring and correction was tested on 25 patients who
underwent minimally invasive coronary artery bypass grafting under CPB conditions. As a component of multimodal analgesia,
Pectoralis Plane Nerve Block | (PEC |) and Pectoralis Plane Nerve Block Il (PEC 1) were performed. For energy monitoring, a
computer program titled “Energy Monitoring During Cardiac Surgery” was developed. This program allows for the assessment
of the degree of metabolic disturbances in real time and facilitates timely adjustments in therapeutic strategy. The study was
divided into three stages: Stage 1 — pre-CPB, Stage 2 — during CPB, and Stage 3 — post-CPB.

Results. The functionality of the program was demonstrated using the case of a patient who underwent minimally invasive
triple-vessel coronary artery bypass grafting. At Stage 1, the patient's baseline condition showed metabolic strain despite
normal hemodynamic parameters. Performing PEC | and PEC Il blocks improved the patient's metabolic status. During CPB,
metabolism could be influenced by factors such as the composition and volume of the priming solution for the extracorporeal
circuit, hemoglobin levels, perfusion index, gas-air mixture flow rate, patient body temperature, acid-base balance of the blood,
and pharmacological regulation of vascular tone. Post-CPB, the indication for the use of sympathomimetics was a decrease
in oxygen delivery and worsening metabolic parameters.

Conclusions. The use of the “Energy Monitoring During Cardiac Surgery” program enables real-time assessment of a
patient’s metabolic needs, allowing for informed decisions regarding therapeutic adjustments at all stages of the sur-
gical intervention. Performing PEC | and PEC Il blocks contributes to improved metabolism by reducing the severity of
metabolic disturbances.

3abe3neueHHA ONTUMAALHOTO METab0oAI3My NpU a0OPTOKOPOHAPHOMY LUYHTYBaHH
3i WTYYHUM KpOBOOGirom

B. I. YepHin, A. 0. CobaHcbka

Meta po60TH - 3MEHLLIEHHS NepionepaLliiHnX ycKnaaHeHb Mif Yac KapaioxXipypriyHux onepaLiit i3 3acTocyBaHHSAM LUTYYHOMO
kpoBoobiry (LK) winsixom po3pobneHHs KOMNIEKCHOrO NepcoHani3aoBaHoro niaxoay Ans 3abeaneveHHs ONTUMarnbHOro Tka-
HUHHOrO MeTaboniamy.

Marepianu i meToau. KomnnekcHWiA nigxig 4O MOHITOPUHIY Ta KopekLii meTaboniamy anpo6oBaHo Ha 25 navjieHTax, SKum Bu-
KOHaHO MarnoiHBa3nBHE aOPTOKOPOHApPHE LUYHTYBaHHS B ymoBax LLK. Ak KOMNOHEHT MynbTMMOAAnbHOI aHanresii BUKOHanm
6nokapy Pectoralis Plane Nerve Block | (PEC 1) Ta Pectoralis Plane Nerve Block Il (PEC I1). inst eHepreT4yHOro MOHITOpMHry
po3pobneHo KOMM'toTepHY Nporpamy «EHeproMOHITOpYHT Mg Yac kapgioXipypriyHux onepaviiy, Wo Aae 3Mory OLiHoBaTh
CTYNiHb MeTabonivyHMX NOPYLUEHb Y NaLjieHTa B peXUMi peanbHOro Yacy Ta CBOEYaCHO KoperyBaTtu NikyBanbHy TakTuky. [lo-
CrimkeHHs nepeadadano Tpu etanu: nepunii — fo LK, apyruin — nig vac Heoro, Tperin — nicns LK.

Pesyabtatn. PoBoTy nporpamu nokasaHo Ha npuknadi nauieHTa, SKOMy BUKOHAHO MaroiHBa3MBHe aopTOKOPOHapHe
LUYHTYBaHHS TPbOX CyAVH. Ha nepLuomy eTani BCTaHOBMEHO, L0 BUXIAHWIA CTaH NaLlieHTa CynpoBOAXyBaBCcs MeTaboniy-
HUM HanpyXeHHsAM, arne reMoAMHaMiYHi NoKasHWkK 3anuwanucs HopmansHumn. bnokagu PEC | ta PEC Il nokpawyunm
meTaboniyHui ctatyc nauieHTa. Mig vac LUK Ha meTaboniam MoXxHa BNuBaTh Yepes cknag i 06’eM 3anoBHEHHs ekcTpa-
KopnoparbHOro KOHTYpY OKcUreHaTopa, piBeHb reMornobiHy, iHaeKke nepdyaii, WBUAKICTb nogadi ra3onoBiTpsHOI CyMiLdi,
Temneparypy Tina nauieHTa, KNCoTHO-OCHOBHOIO CTaHy KPOBI Ta LUMSIXOM MeAUKaMEHTO3HOI perynsiuii CyAuHHOrO TOHYCY.
MNicnsa 3aBepwenHs LUK npusHayeHHs cumnaToMiMeTVKiB 0Br'pyHTOBaHE 3HWXKEHHSAM JOCTaBKM KUCHIO Ta MOTipLUEHHAM
MeTabomiYHMX NOKa3HMKIB.

BucHoBku. BukopuctanHs nporpamu « EHEproMOHITOpYHT Nif Yac KapaioxipypriyHux onepawiny fae MOXMMBICTb Y PEXUMI
pearnbHOro Yacy ouiHiBaTU MeTaboniyHi NoTpebu nawieHTa Ta yxsanoBaTy 06rpyHTOBaHI piLLieHHs! o0 KOpeKLii MikyBanbHOI
TaKTVKW Ha BCiX eTanax onepaTvBHOrO BTpyvaHHs. BukoHanHst 6nokag PEC | Ta PEC Il cnpusie nokpalleHHio MmeTaboniamy,
3MEHLLYIOYM BUP@XeHICTb MeTaboniyHyX NOpyLUEHb.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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The primary objective of anesthesiologic-perfusion man-
agement during coronary artery bypass grafting (CABG)
with cardiopulmonary bypass (CPB) is to maintain hemo-
dynamic stability and balance oxygen delivery (DO,) with
oxygen consumption (VO,) [1]. Any mismatch between
DO, and VO, can contribute to postoperative complica-
tions [2]. In ischemic heart disease, ensuring adequate
oxygen supply to tissues and mitigating the negative
effects of oxygen debt are of paramount importance.

Surgical trauma is invariably accompanied by vari-
ous changes in the adaptive-compensatory responses
of the body, manifested as disruptions in homeostasis
and metabolic parameters [3]. It is estimated that basal
metabolic rate may increase by 10-25 % during surgical
intervention; however, active energy production does not
rise proportionately [4]. The increased energy expenditure
in response to surgical trauma is associated with activation
of the sympathoadrenal system: elevated catecholamine
levels provoke oxygen consumption that exceeds its
delivery capacity. Furthermore, catecholamines reduce
the efficiency of energy production, leading to excessive
oxygen and substrate consumption due to membrane
and enzyme damage caused by free radicals, metabolic
byproducts, and lipid peroxidation.

Aim
To reduce perioperative complications during cardiac

surgeries with CPB by developing a comprehensive, per-
sonalized approach to ensure optimal tissue metabolism.

Materials and methods

The cardiac surgery team has several tools at its disposal
to address the goals of this study.

Reducing the intensity of intraoperative trauma and
surgical stress can be achieved through the choice of
surgical access and the use of regional anesthesia tech-
niques. One of the key advantages of minimally invasive
CABG is reduced tissue trauma, achieved by employing
thoracotomy instead of traditional sternotomy. This less
invasive approach minimizes tissue damage, lowers the
risk of infectious complications, and reduces intraopera-
tive blood loss [5]. Patients undergoing minimally invasive
surgery generally experience less severe postoperative
pain, resulting in lower activation of the sympathoadrenal
system and reduced stress hormone secretion. This, in
turn, limits catabolic processes and decreases the body’s
energy expenditure, stabilizing metabolism. The reduction
in metabolic stress ensures more efficient utilization of
energy resources, accelerating postoperative recovery,
while lower tissue trauma shortens rehabilitation periods
and hospital stays [6].

Ineffective pain control increases the risk of cardio-
vascular and pulmonary complications and exacerbates
stress responses, which may lead to hospital mortali-
ty [7]. To reduce intraoperative and postoperative pain,
current research focuses on regional anesthesia under
ultrasound guidance as part of multimodal anesthesia in
cardiac surgery [8]. These methods include local anes-
thetic infiltration, neuraxial techniques such as thoracic
epidural anesthesia (EA), and peripheral nerve blocks

ISSN 2306-8027  https://pat.zsmu.edu.ua

[9,10]. Peripheral nerve blocks are classified as low-risk
interventions for bleeding and do not require specific time
intervals before and after anticoagulant and antiplatelet
administration, unlike EA[11].

In our center, during minimally invasive CABG, we
perform Pectoralis Plane Nerve Block | (PEC ) as a
component of multimodal analgesia, where a local an-
esthetic (25-50 mg of bupivacaine (longocaine) with an
adjuvant — 4 mg dexamethasone) is injected between
the pectoralis major and minor muscles at the level of the
third rib (Fig. 1). Additionally, we perform Pectoralis Plane
Nerve Block Il (PEC II), where the local anesthetic (50 mg
of bupivacaine with 4 mg dexamethasone) is injected be-
tween the pectoralis minor and serratus anterior muscles
at the level of the third rib (Fig. 2) [12].

The pectoral nerve block is a contemporary regional
anesthesia technique first described by Blanco et al. in
2011. Itinvolves the ultrasound-guided injection of a local
anaesthetic into the tissue plane between the pectoralis
major and pectoralis minor muscles to anesthetize the
pectoral nerves. The use of interfascial blocks improves
the quality of analgesia and significantly reduces the
need for opioids and nonsteroidal anti-inflammatory
drugs in the early postoperative period. This approach
enhances anaesthetic management techniques for this
patient population.

In our clinic, a protocol for anaesthetic management
of cardiac surgery patients undergoing interfascial chest
muscle blocks has been developed. This protocol is
presented in Table 1.

Perioperative management during CABG is con-
ducted in accordance with the developed protocol for
managing patients with ischaemic heart disease [13].

Anaesthetic-perfusion management of metabolic
regulation. At the State Institution of Science “Center
of Innovative Healthcare Technologies” State Adminis-
trative Department, a computer program titled “Energy
Monitoring During Cardiac Surgery”. This program
facilitates timely decision-making regarding adjustments
in therapeutic strategies. It is a logical continuation of a
previously developed method for perioperative energy
monitoring of patients [14].

This program includes three stages of analysis.
During the pre-(Stage I) and post-cardiopulmonary
bypass periods (Stage Ill), the following parameters
are recorded: patient age, sex, height, body weight,
systolic blood pressure (SBP), diastolic blood pressure
(DBP), heart rate (HR), haemoglobin levels (Hb), arterial
(Sa0,) and venous oxygen saturation (SvO,), venous
blood pH, and HCO, at the time of assessment. During
the cardiopulmonary bypass phase (Stage Il), instead
of SBP, DBP, and HR, mean perfusion pressure (MPP)
and perfusion index (Pl) are recorded. Additionally, the
patient’s body temperature is taken into account to ad-
just the metabolic rate calculations based on the CPB
temperature conditions.

Based on these parameters, calculations are per-
formed for the following: body surface area, mean arterial
pressure, stroke volume, cardiac output, cardiac index,
total vascular resistance index (TVRI), DO,, oxygen
delivery index, VO,, oxygen consumption index, oxygen
extraction ratio (O,ER), oxygen extraction index (O,El),
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Fig. 1. Pectoralis Plane Nerve Blocks I.

Fig. 2. Pectoralis Plane Nerve Blocks |I.

Table 1. Standard anaesthesia protocol with the use of interfascial blocks in cardiac surgery

I

Monitoring ECG in leads Il, V5, oxygen saturation, invasive arterial pressure, central venous pressure, blood gases.
Premedication Diazepam (2.5-5.0 mg), fentanyl (0.025-0.050 mg), paracetamol (Infuglan) 1000 mg IV.
Induction Propofol 1.5-2.5 mg/kg body weight, titrated in increments of 30-40 mg.

Muscle relaxation: atracurium besilate at a dose of 0.5-0.6 mg/kg body weight.

Maintenance Oxygen-sevoflurane mixture with FiO, — 70 %, sevoflurane — 1.4-1.6 vol. % at a flow rate not exceeding 1 L/min.
Muscle relaxation: fractional administration of atracurium besilate.
Propofol 5-8 mg/kg/hour via infusion (during cardiopulmonary bypass).

Intraoperative analgesia

Fentanyl 0.03-0.05 mg/kg/min intravenously.

Dexketoprofen (Dexalgin) 50 mg IV.

Regional anaesthesia methods under Ultrasound
Guidance

Postoperative analgesia

Combination of blocks: SAP block / PEC | block / PEC Il block, depending on the type of surgical intervention.

Dexketoprofen (Dexalgin) 1-2 mg/kg/day or paracetamol (Infuglan) 1-2 mg/kg/day IV.

Morphine hydrochloride 0.125-0.500 mg/kg/day (if required).

metabolic rate (MR), metabolic rate index (MRI), target
metabolic rate (TMR), target metabolic rate index, basal
metabolic rate index, and metabolic disorder (MD).

MR refers to the patient’s observed metabolic activity
at a specific moment in time. TMR represents the desired
optimal metabolic rate for the given patient, ensuring an
oxygen balance without deficits at that specific moment.
MD is calculated as the percentage deviation of metabolic
rate from target metabolic [15].

The utilisation of this program enables real-time
monitoring of metabolic dynamics at all stages of cardiac
surgery, providing the opportunity for timely correction of
metabolic disturbances.

Replenishment of energy substrates. One of the key
responsibilities of an anaesthetist during cardiac surgery
is to ensure the replenishment of expended energy, pre-
venting the depletion of the body’s energy reserves. Re-
storing energy substrates can help reduce the activation
of the sympathoadrenal system, which in turn preserves
autoregulatory mechanisms.

It is currently accepted that the primary energy
source for the cardiac muscle is free fatty acids (FFAs),
which are broken down into acetyl-Coenzyme A. This is
subsequently oxidised in the tricarboxylic acid cycle and
participates in oxidative phosphorylation. Glucose and
lactate contribute a smaller portion of the heart’s energy

Matonoria. Tom 22, Ne 1(63), ciueHb - KBiTeHb 2025 p.

production. Myocardial FFA utilisation depends on the
balance between carbohydrates and lipids involved in
oxidative processes. Elevated concentrations of FFAs
enhance their utilisation by the heart, whereas inhibition
of lipolysis shifts the energy substrate preference toward
glucose.

Myocardial blood flow is normally heterogeneous,
leading to metabolic differences across various regions
of the heart. Under aerobic conditions, blood flow and
metabolism are closely interrelated. However, myocardial
ischaemia disrupts metabolic processes in both ischaemic
and intact zones. During ischaemia, glucose and lactate
become the primary energy substrates, leading to im-
paired cellular homeostasis, the development of acidosis,
and a reduction in ATP levels. In severe ischaemia, the
myocardium loses its ability to utilise FFAs, and carbohy-
drates play a more significant role in meeting the heart's
energy demands during functional stress.

Hypoxia highlights differences in the metabolism of
energy substrates: glucose can undergo anaerobic me-
tabolism, while FFAs require oxygen for their utilisation.
Furthermore, lipid peroxidation is activated during ischae-
mia, causing cardiomyocyte damage. Following ischaemic
episodes, the accumulation of circulating FFAs and their
oxidation products reduces myocardial contractility and
contributes to arrhythmias [16].
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Fig. 3. Patient M., aged 75, who underwent minimally invasive CABG-3 under cardiopulmonary
bypass conditions, with the use of PEC | and PEC Il blocks and metabolic monitoring at three
stages of the surgical intervention.
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The use of glucose-insulin-potassium solution to
maintain cellular energy potential, as well as the myo-
cardial’s electrolyte, biochemical, and functional integrity,
enables effective metabolic protection of the myocardium
[17,18].

The composition of the priming volume for the
oxygenator’s extracorporeal circuit during cardiac sur-
geries significantly impacts the patient’'s metabolism.
Different types of solutions can cause varying degrees
of haemodilution, which affects haemoglobin levels and,
consequently, oxygen delivery to tissues.

The use of crystalloids alone may lead to a reduction
in plasma oncotic pressure, promoting the development
of oedema and impairing metabolic processes in tis-
sues. Incorporating colloid solutions, such as albumin or
synthetic colloids, helps maintain oncotic pressure and
improves microcirculation, thereby positively influencing
metabolism.

The priming composition also affects the electrolyte
and acid-base balance, which are critical for cellular
metabolic processes. Optimising the priming volume
composition can support the energy status of cells and
enhance overall metabolic stability [19].

Results

These approaches were tested on 25 patients at our clin-
ic. Below, we present an illustration of the comprehensive
approach to metabolic monitoring and correction using
the case of Patient M., aged 75, weighing 78 kg, with
a height of 171 cm, who underwent minimally invasive
CABG-3 under cardiopulmonary bypass conditions

(Fig. 3).
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The patient was admitted with the following diagnosis:
Coronary heart disease. Effort angina, functional class
Ill. Atherosclerotic and post-infarction cardiosclerosis
(unknown duration). Stenosing atherosclerosis of the
coronary arteries.

Coronary angiography performed on 04.06.2024.
Left coronary artery ostium — 25 % stenosis. Left anterior
descending artery: first segment — 50 % stenosis; second
segment — 100 % occlusion. Circumflex artery: first seg-
ment — 50 % stenosis; second segment — 50 % stenosis;
third segment — 75 % stenosis. Right coronary artery:
first segment — 100 % occlusion. Hypertensive disease,
stage Ill, grade 2, risk 4. Chronic heart failure stage IIA
(left ventricular ejection fraction 55 %).

Date hospitalization: 10.06.2024. Date surgery:
11.06.2024. Date discharge from hospital: 18.06.2024.

In our clinic, as part of the Enhanced Recovery After
Cardiac Surgery program, patients are admitted the day
before surgery with results from a comprehensive preop-
erative evaluation package, which includes: fibrogastro-
duodenoscopy, complete blood count, urinalysis, blood
biochemistry, syphilis serology, coagulation profile, blood
type with Rh factor, chest X-ray, Doppler ultrasound of the
neck and leg vessels, and echocardiography.

Additionally, all patients undergo mandatory evalua-
tion by a neurologist and a computed tomography angi-
ography of the major vessels with contrast enhancement.
This is performed to promptly detect plaques, aneurysms,
dissections, tortuosity, or foreign materials, ensuring safe
vascular cannulation.

Premedication was administered on the operating
table using diazepam (2.5 mg) and fentanyl (0.025 mg).
Subsequently, radial artery catheterisation was performed
for invasive arterial pressure monitoring.

According to the protocol, induction of anaesthesia
was carried out with propofol at a dose of 1.5 mg/kg body
weight, titrated in increments of 30-40 mg. Muscle relax-
ation was achieved with atracurium besilate at a dose of
0.5 mg/kg body weight.

Adistinctive feature of minimally invasive cardiac sur-
geries is the requirement for femoral artery cannulation to
establish CPB. In this process, oxygenated blood is deliv-
ered to the patient’s body retrogradely. If effective cardiac
activity and parallel perfusion are present, anterograde
blood flow occurs in the aorta from the left ventricle. The
gas composition of this portion of blood is independent of
perfusion-related oxygenation and is entirely determined
by gas exchange in the lungs.

Anterograde blood flow in the aorta during ineffective
or disconnected mechanical ventilation can result in local
hypoxaemia in the territories of the coronary arteries and
branches of the aortic arch. Consequently, at certain
stages of surgery, single-lung ventilation may be required.

In our practice, we use special double-lumen endotra-
cheal tubes, available in left-sided or right-sided models
with two inflatable cuffs (bronchial and tracheal). Inflation
and deflation of these cuffs allow for the isolation of one
lung. The longer part of the tube is inserted into the left or
right main bronchus, while the shorter part is positioned
in the distal trachea.

After intubation, catheterisation of the left internal
jugular vein was performed via the “superior” approach
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Table 2. Energy monitoring parameters of the patient at stage 1 before cardiopulmonary bypass

Parameter, units of measurement Study period

R PR PR PO U
Hb, g/lL 130 129 125 125 122 120
SBP, mmHg 155 160 115 118 126 125
DBP, mmHg 75 90 65 69 72 85
HR, bpm 62 82 63 71 72 75
Sa0,, % 98 100 100 97 97 98
SvO,, % 72 70 7 73 72 70
pH, units 7.336 7.354 7.371 7.324 7.326 7.401
HCO,, mmol/L 25.6 246 25.6 27.4 26.8 25.7
TVRI, dynxsecxcm®xm?2 2971.32 4312.01 3789.26 3182.75 3394.51 6458.63
DO,, mL/min 914.68 725.13 602.04 695.21 671.29 591.08
VO,, mL/min 242.66 217.53 156.53 172.01 173.01 168.88
O,El, % 26.53 30.00 26.00 24.74 25.77 28.57
MR, kcal/min 1213.31 1087.69 782.65 860.06 865.07 546.91
TMR, kcal/min 1157.80 1032.06 790.87 846.33 879.42 658.44
MD, % -4.794 -5.390 1.040 -1.623 1.633 16.942

1: baseline parameters; 2: tracheal intubation; 3: PEC | and PEC Il block; 4: thoracotomy; 5: harvesting of the mammary artery; 6: cannulation of the femoral artery / vein.

using an 8 Fr, 15 cm double-lumen catheter. Monitoring
of central venous pressure was initiated. Under sterile
conditions, bladder catheterisation was carried out using
a Foley catheter (14 Fr). An orogastric tube and a tem-
perature probe were inserted into the oesophagus for
temperature monitoring.

For analgesia before and after CPB, fentanyl was
administered at a dosage of 0.03-0.05 mg/kg/min. An-
aesthesia was maintained using a low-flow sevoflurane
regimen at a concentration of 1.4-1.6 vol. %. Muscle
relaxation was achieved with atracurium besilate at a
dose of 0.3 mg/kg/hour administered intermittently. The
infusion regimen consisted of 2.5-5.0 mL/kg of crystalloid
solutions, with a preference for polyionic solutions. Prior
to thoracotomy, PEC | and PEC Il blocks were performed
under ultrasound guidance. Heparinisation was conducted
according to the standard protocol at 300 [U/kg body
weight, monitored by activated clotting time.

Cardiopulmonary bypass was performed using a
membrane oxygenator in a non-pulsatile flow mode
under moderate hypothermia (32 °C). The priming
volume of the extracorporeal circuit was 1300 mL,
consisting of 700 mL of 4 % succinylated gelatin
solution, 200 mL of 15 % mannitol, 200 mL of 4.2 %
sodium bicarbonate solution, 200 mL of Reosorbilact,
and 1.3 mL of heparin. Target blood flow rates were
maintained at 2.3-2.5 L/min/m?, with mean perfusion
pressure kept within 60-80 mmHg. During perfusion,
anaesthesia was maintained with propofol at a dosage
of 5-8 mg/kg/hour via infusion. Analgesia was provided
using fentanyl at 0.03-0.05 mg/kg/min, and muscle
relaxation was achieved with atracurium besilate at a
dose of 0.3-0.6 mg/kg/hour administered intermittently.

Throughout all three stages of the surgical interven-
tion, metabolic dynamics were monitored, with the key
parameters presented in Tables 2, 3, and 4.

From the datain Table 2, it is evident that the patient’s
baseline condition was not accompanied by significant
metabolic disturbances.

During tracheal intubation, the patient experienced
an increase in arterial blood pressure, which, according
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to calculations, was associated with elevated systemic
vascular resistance and heart rate (HR). Against this
background, oxygen delivery to the tissues intensified,
resulting in a slight shift in the metabolic balance toward
hypermetabolism.

After performing PEC | and PEC Il blocks, a decrease
in oxygen consumption, a reduction in the O,El, and
an improvement in the patient's metabolic status were
observed.

In the course of thoracotomy stage, the patient was
switched to single-lung ventilation of the right lung. Al-
though the Sa0, level was lower than in previous stages,
metabolic disturbances were less pronounced due to
a decrease in systemic vascular resistance (SVR) and
normalisation of O,El. This trend persisted during the
harvesting of the mammary artery.

During femoral artery and vein cannulation, a sharp
increase in SVR occurred, leading to enhanced oxygen
delivery to the tissues and more pronounced metabolic
disturbances compared to earlier stages of the first phase
of the study. This can be explained by a reflex response
to manipulation of large vessels.

At the time of CPB, metabolism can be influenced by
the composition and volume of the priming solution for
the extracorporeal circuit, haemoglobin levels, perfusion
index, gas-air mixture flow rate, patient body temperature,
blood acid-base balance, and pharmacological regulation
of vascular tone.

At the onset of perfusion, haemodilution has a signi-
ficant impact on metabolism (Table 3).

From the mathematical formula for calculating DO, to
tissues, it follows that a decrease in haemoglobin leads
to a reduction in DO,. The compensatory mechanism
involves maintaining the tissue perfusion index.

In our example, using the “Energy Monitoring During
Cardiac Surgery” program, to sustain DO, at higher levels,
the perfusion index had to be at least 2.2 L/min/m? with
haemoglobin levels above 100 g/L and no less than 2.5
L/min/m? with haemoglobin levels below 90 g/L. CPB was
conducted under moderate hypothermia, which facilitates
reduced oxygen consumption.
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Table 3 Energy monitoring parameters of the patient at stage 2 of the surgical intervention during cardiopulmonary bypass

Parameter, units of measurement

Study period
I P N P
101 92 98 105

Hb, g/L

PI, L/min/m? 23 25 25 2.3
Body temperature, °C 33.5 32.0 36.6 36.6
Sa0,, % 100 100 100 100
SvO,, % 82 88 72 76

pH, units 7.362 7413 7.351 7.33
HCO,, mmol/L 22.45 26.1 225 24.1
TVRI, dynxsecxcm®xm2) 2955.48 2302.34 3038.95 2642.18
DO,, mL/min 621.51 615.48 655.62 646.12
VO,, mL/min 111.87 73.85 177.01 155.06
O,ER, % 18.00 12.00 27.00 24.00
MR, kcal/min 559.35 338.52 885.09 775.34
TMR, kcal/min 551.29 367.18 540.39 857.18
MD, % -1.461 5.568 14.921 9.544

1: start of cardiopulmonary bypass (5-10 minutes); 2: 30-40 minutes of cardiopulmonary bypass; 3: patient rewarming; 4: before weaning from CPB.

Table 4. Energy monitoring parameters of the patient at stage 3 after cardiopulmonary bypass

Parameter, units of measurement

Study period
105 107 108 108 110

Hb, g/lL 105

SBP, mmHg 90 122 125 115 118 26
DBP, mmHg 65 78 7 75 72 74
HR, bpm 69 86 89 86 85 85
Sa0,, % 97 99 100 100 100 100
SvO,, % 68 72 75 7 7 75

pH, units 7.322 7.328 7.324 7.326 7.325 7.336
HCO,,, mmol/L 24.45 25.14 25.51 26.14 25.15 26.24
TVRI, dynxsecxcm®xm2 4436.82 3980.85 3471.78 3862.44 3205.06 3125.12
DO,, mL/min 359.87 517.99 613.21 528.27 629.45 687.59
VO,, mL/min 107.59 141.27 153.30 121.50 144.77 171.89
O,ER, % 29.89 27.27 25.00 23.00 23.00 25.00
MR, kcal/min 537.95 706.36 766.51 607.51 723.87 859.49
TMR, kecal/min 638.87 798.44 817.92 642.65 768.45 911.23
MD, % 15.797 11.537 6.281 5.468 5.802 5.679

1: CPB cessation, transition to autonomous cardiac activity; 2: initiation of dobutamine infusion; 3: administration of protamine; 4: decannulation; 5: suturing of the surgical
wound; 6: period prior to patient transfer to the intensive care unit.
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Under hypothermic CPB, oxygen dissolved in the
blood is actively extracted, while the extraction of hae-
moglobin-bound oxygen is limited. As a result, during the
rewarming phase, metabolic manifestations of oxygen
debt may occur. These are characterised by an increase
in oxygen extraction by the tissues and a rise in metabolic
disturbances.

The period before the end of perfusion is associated
with the transition to two-lung ventilation and parallel per-
fusion, where the CPB machine operates simultaneously
with the heart’s own contractions. This requires adjustments
in the patient’s ventilation to prevent respiratory alkalosis.

After the cessation of CPB, a decrease in SBP and
HR was observed, leading to a reduction in DO, and
an increase in oxygen extraction by the tissues, which
resulted in worsening metabolism (Table 4).

The patient was prescribed dobutamine infusion at
a rate of 3 mg/kg/min, which improved haemodynamics,
reduced metabolic disturbances, and enhanced metab-
olism following CPB.

https://pat.zsmu.edu.ua

Discussion

Ensuring intraoperative safety for cardiac surgery patients
requires comprehensive monitoring of haemodynamics
and metabolism.

This approach enables personalised and integrated
control of metabolic status, which serves as a key indi-
cator of the interplay between energy balance, central
haemodynamics, and oxygen status. These parameters
reflect the adequacy and efficiency of perfusion in car-
diac surgery patients under cardiopulmonary bypass
conditions.

The primary goal of monitoring is to maintain an opti-
mal balance between oxygen delivery and consumption,
which may be disrupted due to surgical intervention or
the patient’s pre-existing critical condition.

The presented clinical case demonstrates the poten-
tial capabilities of energy monitoring in cardiac surgery
procedures.

The analysis of Table 2 data indicates that the ab-
sence of significant metabolic disorders prior to the initia-
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tion of cardiopulmonary bypass was maintained due to an
increased oxygen extraction index (O,E|%), whose value
slightly exceeded the norm. This suggests a strained state
of cellular metabolic autoregulation at the baseline stage.

During tracheal intubation, considering the increase
in SVR, the therapeutic strategy was aimed at reducing
arterial blood pressure using vasodilators. It should be
emphasised that relying solely on the parameters of Sa0,,
arterial blood pressure, and HR displayed on the monitor,
without taking into account metabolic parameters, would
make itimpossible to timely detect and adequately assess
subclinical manifestations of metabolic disorders.

The result observed after performing PEC | and
PEC Il blocks can be explained by several mechanisms:

1. Reduction in pain levels: pectoral blocks provide
effective regional analgesia, leading to a decrease in the
patient’s stress levels. This, in turn, reduces the activation
of the sympathetic nervous system, lowering oxygen
consumption by the tissues.

2. Reduction in metabolic load: the alleviation of
pain and the suppression of stress responses contribute
to a decrease in the overall metabolic load on the body,
manifested as reduced oxygen consumption and a lower
oxygen extraction index.

3. Improvement in tissue perfusion: blocking pain
signals can improve regional microcirculation by reducing
vasoconstriction. This enhances oxygen availability to
the tissues and decreases the need for elevated oxygen
extraction by cells.

4. Stabilisation of systemic haemodynamics: PEC |
and PEC Il blocks may also reduce the level of sympa-
thetic nervous system hyperactivity, resulting in more
stable haemodynamics. This decreases the burden on
the cardiovascular system and, indirectly, improves the
patient’s metabolic status.

5. Overall improvement in oxygen balance: reduced
tissue oxygen demand and a more uniform distribution
of oxygen among organs and systems contribute to an
improvement in the patient's metabolic status.

Thus, the combined effects of pectoral blocks on
pain relief, haemodynamics, and metabolic processes
ensure a reduction in oxygen consumption, a decrease
in the oxygen extraction index, and an improvement in
the patient’s overall condition.

During the transition to one-lung ventilation of the
right lung, a decrease in Sa0, levels occurs due to the
reduced surface area available for gas exchange. How-
ever, the metabolic disturbances in this case were less
pronounced. This clinical situation can be explained
by a reduction in systemic vascular resistance, which
facilitates blood flow and improves oxygen delivery to
tissues. The normalisation of the oxygen extraction
index indicates more efficient oxygen utilisation by
tissues. These changes suggest the body’s adaptation
and compensatory mechanisms that help maintain
metabolic balance. A similar trend was observed during
the mobilisation of the mammary artery, confirming a
stable state of metabolic autoregulation.

A sharp increase in SVR during femoral vessel can-
nulation led to enhanced oxygen extraction by tissues,
compensating for the reduced oxygen delivery caused
by increased resistance. This may be associated with a
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reflex response to manipulations involving large vessels,
including vasospasm and increased sympathetic activity,
which impair systemic haemodynamics and increase the
metabolic burden on tissues.

Metabolic monitoring plays a crucial role in the time-
ly diagnosis and correction of changes occurring after
cardiopulmonary bypass. At stage 3, the patient experi-
enced a decrease in systemic arterial pressure and heart
rate, leading to a reduction in oxygen delivery to tissues
and a compensatory increase in oxygen extraction index.
These changes indicated a deterioration in the patient’s
metabolic condition.

Thanks to the monitoring of metabolic parameters, it
became possible not only to detect metabolic disturbances
at an early stage but also to evaluate the effectiveness
of therapy. Metabolic monitoring demonstrated that the
infusion of dobutamine resulted not only in improved
haemodynamics (increased DO,) but also in a reduction
of metabolic disturbances, confirming the efficacy of the
therapy.

This approach to intraoperative patient management
ensures a more personalised and targeted treatment
strategy.

Conclusions

1. A comprehensive approach to metabolic control
during minimally invasive CABG enables the adjustment
of therapy at all stages of the surgical intervention.

2. Performing PEC | and PEC Il blocks contributes
to metabolic improvement by reducing the severity of
metabolic disturbances.

3. Considering factors influencing metabolism during
CPB, such as haemodilution, temperature changes,
and the perfusion index, allows for the optimisation of
extracorporeal circulation strategies to ensure adequate
metabolic exchange.

4. The use of the “Energy Monitoring During Cardiac
Surgery” program provides real-time assessment of the
patient's metabolic needs and facilitates informed deci-
sions on adjusting treatment strategies.

5. This approach enhances the efficiency of anaes-
thetic and perfusion management, allowing for the timely
identification and adequate evaluation of subclinical
manifestations of metabolic disturbances.

Prospects for further research. Future research will
focus on studying the long-term benefits of using PEC |
and PEC Il blocks in minimally invasive heart surgeries.
This will include evaluating their effects on postoperative
pain management, metabolic stability, and the severity of
postoperative pain syndromes.
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OuiHloBaHHA iHAEKCY KOMOPOIAHOCTI Y NauieHTIB 3 iluemiuHoI0 XBOPO6OIO

cepus HanepeAOAHI aOPTOKOPOHAPHOTO LLYHTYBaHHSA

0. 0. Xypba®1BCPE A B, PyneHko®?*, K. B. PypeHko®?F

*KoMyHaAbHe HenpubyTKoBe NMIANPUEMCTBO «YepKachbKuit 06AACHWIA KAaPAIOAOTIYHWIA LEHTP YepKacbKoi 0BAacHOT paan», YkpaiHa,
2A\epxaBHa ycTaHoBa «HaLioHaAbHWI IHCTUTYT CepLEBO-CYAMHHOI Xipyprii iMeHi M. M. AMocoBa HallioHaAbHOT akaaeMii MeanuHWX Hayk YKpaiHi,

M. Knis

A - KoHLenLis Ta AM3alH AOCAIAXEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

MeTa po60Ty - BU3HUMTV MOLLMPEHICTL | BCTAHOBUTY YaCTOTY CyMyTHBOI NATOMOrii y NaLieHTIB 3 iLieMiYHO XBOpo6oto cepLis
MnpyW NnaHyBaHHi peBackynsapu3aLlii Miokapaa LUASXOM BUKOHAHHS a0PTOKOPOHAPHOTO LLYHTYBAHHS.

Marepianu i meToau. [lo SOCTIIKEHHS 3amy4nnu nauieHTiB 3 iLueMiyHO XBOpobOo cepLis, SIKMM 3AiINCHEHO a0PTOKOPOHap-
He WyHTyBaHHA (n = 3672): 3059 (83,3 %) yonosikis, 613 (16,7 %) xiHok. CepeaHil Bik y4aCHWKIB AOCMIMKEHHS CTaHOBUB
61,1 £ 0,8 poky. [inzaiiH focnimKkeHHs nepeabayasB Po3nogin y4acHWKIiB Ha YOTVPY BiKOBI rpyni BignoBigHO A0 knacudikavii
BOOS. Matepian ans aHaniay — aHaMHeCTUYHI Ta iarHOCTUYHO-NiKyBanbHi faHi 3 3672 enekTPOHHMX icTopil XxBopob navi-
€HTIB 3 iLweMmiyHot xBopoboto cepus 3a nepioa 3 2015 no 2021 poky. Bei xBopi, ski 3anyyeHi 4o AoCNimKeHHs, nepedysani
nig AMCnaHcepHUM crocTepexeHHaM y [lepxaBHin yCTaHoBI «HauioHanbHUI IHCTUTYT CepLeBO-CYANHHOI Xipypril iMeHi
M. M. AmocoBa HAMH YkpaiHu» Ta y KomyHansHoMy HenpubyTkoBOMY MiANpUEMCTBI «Yepkacbkiii 06nacHuii kapaionoriyHni
LieHTp Yepkacbkoi obnacHoi paguy. [ns craHgapTv3auii nigxodiB nig yac ouiHoBaHHA KOMOPOIAHOCTI BU3HAUMMK iHOEKC
komopbigHocTi YapnbcoHa (CCl) Ta ingekc komopbigHocTi YapnbcoHa, gonoBHeHui Bikom (CA-CCl), a Takox nopiBHsANM
KOMMIEKCHY OLiHKY KOMOPGIOHOCTI 3 pe3yrkTatamy a0pTOKOPOHAPHOTO LLYHTYBAHHS.

Pesynbrati. BctaHOBMNM YaCTOTY HaMOLUMPEHILLMX CYNYTHIX 3aXBOPIOBaHb Y XBOPYX Ha iLLeMi4Hy XBOpoDy cepLis HanepeaoaHi
peBackynapuv3aLlii Miokapaa LUISXOM aopTOKOPOHAPHOIO LWYHTYBaHHS. BianosigHO A0 An3anHy OOCHIMKEHHS, BPaX0OBYHOUM
Bik NavieHTiB, BCTAHOBMEHO YaCTOTM CYNyTHIX 3aXBOPIOBaHb, LU0 BXOAATb A0 CTaHAAPTHOTO, X04a i 0BmexeHoro, nigxody Ao
o6umncneHHs CCl. Ak HannoLumpeHiLLi CynyTHI naTonorii Npu iLuemiyHi XBopobi cepLsi BUSHAYEHO XPOHIYHY cepLeBy Heno-
cratHicTb (84,0 %), iHdapkT miokapaa (58,7 %), XpOHiuHi 3aXBOptoBaHHS HUPOK (29,5 %) i Lykposwi diabet 2 Tuny (19,7 %).
BuBUMAM CTATUCTUYHI BiAMIHHOCTI 3@ YACTOTOK HAMMOLLMPEHILLMX CYNyTHIX 3axXBOptoBaHb, 6epyyun 40 yBaru Bik NaLieHTIB.
Bcranosunu, wo Haveuwmin CA-CCl manu nauieHtv ctapevoro (6,8) Ta noxunoro (5,4) Biky.

BucHoBku. CepegHst KinbkicTb XBopob B 0gHOro xBoporo 3 Bubipku ctaHoBuna 2,6 = 0,3, a BapiauiiHui psg KinbkocTi
[iarHoCTOBaHMX CynyTHIX 3axBoptoBaHb konmeascs Bia 1 4o 7. Cepepnint CCl ctaHosus 3,1 + 0,3, cepeaHin Bik-acoLinioBaHUi
CA-CCl —4,6 £ 0,3. Lle HeobxiaHO BpaxoByBaTH Nig Yac nnaHyBaHHS METOLY peBackynsipusaLii Miokapaa, OCKinbKv OKpeMi
naTonorii B3aeMopiTb, MOCKIIOKYMUCH BHACTIAOK arpeCcUBHOTO BMIMBY XipyprivHOi TPaBMM Ta 3yMOBIHOYM BUHWKHEHHS LiNOro
CrieKTpa yCKnagHeHb, L0 CPUYMHEH ONepaTUBHUMM BTPYYaHHAMU. Ha3BaHi YUHHUKM MOXYTb 3yMOBIIIOBATU MiABULLEHHS
nepionepaviiHoi netanbHocTi. KoMnnekcHe oLiHIOBaHHS YaCTOTY CYMyTHiX NaTONOriN y KOropTi XBOPUX Ha iLuemidHy XBopoby
Cepus BENUKOro AOLEHTPOBOTO AOCHIMKEHHS HanepeaoaHi peBackynspusauii Miokapga 3a gonomoroto o6paxyHky CCl Ta
CA-CClI cnpusie 06'ekTuBi3aLji BUOOPY TaKTWKW NiKyBaHHS.

Assessment of the comorbidity index in patients with ischemic heart disease before
coronary artery bypass treatment

0. 0. Zhurba, A. V. Rudenko, K. V. Rudenko

The aim of the work: to determine the prevalence and establish the frequency of comorbidity in patients with ischemic heart
disease when planning myocardial revascularization by performing coronary artery bypass grafting.

Materials and methods. The study included patients with ischemic heart disease who underwent coronary artery bypass grafting on
a working heart (n = 3672), both male (n = 3059, 83,3 %) and female (n =613, 16,7 %), the average age of the study participants
was 61.1 1 0.8 years. The study design consisted of dividing participants into four age groups according to the WHO classification.
The material for the analysis was anamnestic and diagnostic and treatment data of 3672 electronic medical histories of patients with
ischemic heart disease for the period from 2015 to 2021. All patients included in the study were under dispensary observation at the
State Institution “National Institute of Cardiovascular Surgery named after M. M. Amosov NAMS of Ukraine” and at the municipal
non-profit enterprise “Cherkasy Regional Cardiology Center of the Cherkasy Regional Council”. To standardize approaches to
assessing comorbidity, the Charlson Comorbidity Index (CCl) and the Charlson Age-Augmented Comorbidity Index (CA-CCI) were
determined, and a comprehensive assessment of comorbidity was compared with the results of coronary artery bypass grafting.

Results. The frequencies of the most common comorbidities in patients with ischemic heart disease on the eve of myocardial
revascularization by coronary artery bypass grafting were determined. In accordance with the study design, taking into account
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the age of the patients, the frequencies of comorbidities included in the standard deficit of the calculation of the CCI were
established. It was determined that the most common comorbidities with ischemic heart disease are: chronic heart failure —
84.0 %, myocardial infarction — 58.7 %, chronic kidney disease — 29.5 % and type 2 diabetes mellitus — 19.7 %. Statistical
differences in the frequencies of the most common comorbidities were established taking into account the age of the patients.
It was found that the highest CA-CCl was in patients of senile age — 6.8 and in elderly patients — 5.4.

Conclusions. It was determined that the average number of diseases per patient in this sample was 2.6 + 0.3, and the variation
series of the number of existing concomitant diseases ranged from 1 to 7 diseases. The determined average CClwas 3.1 0.3,
and the average age-associated CA-CCl was 4.6 + 0.3, which must be taken into account when planning the method of my-
ocardial revascularization due to the interaction of a separate pathology, which is exacerbated by the aggression of surgical
trauma and causes a different spectrum of complications during surgical interventions, increasing perioperative mortality. A
comprehensive assessment of the frequency of existing concomitant diseases in a cohort of patients with ischemic heart
disease of a large center-based study on the eve of myocardial revascularization by calculating CCI and CA-CClI increases

the objectivity of the choice of treatment tactics.

lwemiyHa xBopoba cepus (IXC) nocigae neplue micue B
CTPYKTYpi 3aXBOPIOBAHOCTI Ta CMEPTHOCTI Cepef cepLie-
BO-CyOMHHX 3aXBOPIOBaHb Y BCbOMY CBiTi, i OCTaHHIMM
pokamu ii YacToTa Tinbku 3poctae. Y 2019 poui Ha IXC
xBopinu mamxe 126 mnH ocib, To6to maixe 1,72 %
HacemneHHs CBiTy, 3apeecTpoBaHo 9 MITH cMepTen BHaC-
nigok IXC [1]. 3 1990 go 2019 poky nokasHUK KinbKOCTi
POKIB KUTTS1, BTPQYEHX BHACMIAOK MOTiPLUEHHS 300POB'’S,
iHBanigHOCTI Ta mepeayacHoi cMepTi BHacnigok IXC, y
3aranbHin nonynsuii 36inswuecsa Ha 50,4 %, a 'y BikoBil
rpyni oci6, cTapLumx 3a 75 pokis, —Ha 66,6 % [2]. Pasom i3
TVM, CTaH4APTU30BaHMI 32 BIKOM piBEHb CMEPTHOCTI Bid
IXC 3Hu3mBcs Ha 30,8 % 3a octanHi 30 pokiB [3].

Onsa Ykpainu us npobnema ocobnueo akTyarnbHa.
Bnponosx 2010-2020 pokiB YkpaiHa BTpatuna maike
4,6 MNH XWTeniB BHaAcNifoK nNporpecyBaHHs cepLe-
BO-CYOMHHIX 3aXBOPHOBaHb. [1poBigHa NpuyMHa cMepTi
—IXC, ii yactka craHoBwuna 46,1 % cepen ycix Bunaakis
netanbHocTi, 69,7 % — ceped BuMaakiB, CNPUYUHEHUX
CepLEBO-CyANHHMM 3aXBOPHOBAHHAMM. 3ayBaXuMo, LLO
B GinbLuocTi Bunazakis (76,4 %) cmepts Big IXC nos’a3aHa
3 aTepoCcKnepo3oM KOPOHaPHMX apTepint.

3a faHummn AMepurKaHCLKOro TOBapyCTBa Topakarb-
HUX xipypris, 30-4eHHa NeTanbHICTb Nicns i30NLO0BAHOTO
a0pTOKOpPOHapHOro LWyHTyBaHHS (AKLL) B cepeaHbomy
cTaHoBuna 2,7 %, cepen HanyacTilmx yCKnagHeHb —
ibpunsuis nepencepab (26,0 %), MO3KOBWIA iHCYNLT
(MI; 1,5 %), HupkoBa HepoCTaTHICTb (2,3 %), IHEKLINHI
ycknagHerHs (0,7 %), TpvBana LWTy4YHa BEHTUNALIS ne-
reHb (7,5 %), nosTopHa onepauis (2,6 %) Ta 30-geHHa
peaamicis (9,4 %) [4]. Btim nepenik ycknagHeHb nicns
YepesLUKIPHUX KOPOHAPHUX BTPYyYaHb 3HAYHO GinbLuwiA,
a iXHsl YacToTa iICTOTHO Bapitoe 3aexHo Bif BAPA3HOCTI
XipypriYHOT arpecii Ta BUXigHMX NOKa3HWKIB KOHKPETHOIO
nawieHTa.

KapaioxipypriuHi BTpy4aHHs HanexaTtb 40 TEXHOMOriY-
HO HalCKNagHILLMX OnepaTUBHWX BTPYYaHb i3 YUCTIEHHU-
MU hakTopaMu BMIMBY Ha OpraHiam navieHTa. XipypriyHa
TpaBMa, aHecTesionoriyHe 3abe3neyeHHs, KPOBOBTpaTa,
iH(pysiiHa Ta TpaHcysiiHa Tepanis nig Yac BTPyYaHHS,
rinoBonemis Ta rinepeonemis, rinoTepmisi, 3aCTocyBaHHs
LUTYYHOrO KpOBOODIry Ta LUTYYHa BEHTUNSLIA NereHb
CMPUYMHSIIOTD iLLIEeMIYHO-penepdy3iiHi HacmiaKku, SK-0T
OKCMOATMBHWI CTPeC, MICLEBI Ta CUCTEMHI 3anasbHi
peakuii Towwo [5,6].

Omxe, 4ns MiHimizauii XipypriyHoi TpaBMu Ta 3aranom
wkoaw Big AKLL gouinbHUM BBaXXaeMO AeTanbHe AOoCHi-
ILKEHHs BNnmBY koMop6igHoi natonorii B navieHTis 3 IXC.
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Bu13HaunTN NOLUMPEHICTb | BCTAHOBUTY YaCTOTY CynyTHBOT
natonorii y nauieHTiB 3 iLueMi4HO XBOPOGOH cepList Npu
nnaHyBaHHi peBackynspu3aLii Miokapga LUAsXoM BUKO-
HaHHS1 a0PTOKOPOHAPHOTO LLUYHTYBaHHSI.

Marepiaau i MeTOAHU AOCAIAKEHHA

[o pocnipxeHHs 3anyyuunu nauiexTis 3 IXC, skum 3ainc-
HeHo AKLL (n = 3672): 3059 (83,3 %) yonosikis, 613
(16,7 %) xiHok. CepefHil BiK Y4aCHMKIB LOCTIMKEHHS
ctaHoBuB 61,1 + 0,8 poky. An3aitH foCNimKeHHs ne-
penbayaB po3noAiIN y4acHUKIB Ha YOTUPW BIKOBI rpynu
BignoBigHo 8o knacudikauii BOO3. Martepian ans aHa-
ni3y — aHaMHeCTWYHi Ta AiarHOCTUYHO-NIKYBanbHi AaHi
3 3672 enekTpoHHMX icTopiit XBopob nauieHTie 3 IXC 3a
nepiop 3 2015 go 2021 poky. Bci xBopi, siki 3anyyeHi 4o
[OCnimKeHHs, nepebyBany nig AucnaHcepHUM criocTepe-
XeHHAM y [lepkaBHin ycTaHoBi «HaLioHanbHWA iHCTUTYT
cepLieBo-CyanHHoI xipyprii imeHi M. M. Amocosa HAMH
YkpaiHuy» Ta y KomyHansHomy HenpubyTkoBoMy nignpu-
emcTBi «Yepkacbkuin 06nacHUn KapaionoriYHuin LeHTP
Yepkacbkoi obnacHoi paguy.

[ns ctaHgapTusauii nigxoais nig yac ouiHoBaH-
HA KOMOPOIAHOCTI BU3HAYMIM iHOEKC KOMOPOIAHOCTI
Yapnbcona (CCl) Ta iHaeke komopbigHocTi YapnbcoHa,
fonosHeHni Bikom (CA-CCI), a Takox nopiBHAMM KOMM-
NeKCHy oLiHKy komopbiaHocTi 3 pesynsratamu AKLL. CCl
Ta CA-CCl obpaxyBanu 3a CTaHZapTHO METOAMKOLO [7].

[OwusainH pocnigpxeHHs nobyaoBaHWUi, BpaxoByoUm
HaneXHiCTb naujeHTa [0 BiKOBOI rpynu BignoBigHO A0
knacudikauii BOO3. 3rigHo 3 uieto knacudikadieto,
YYaCHWKIB JOCTIMKEHHS NOQIMUNM Ha YOTUPK rpynu: 0O
rpynu 1 3anyyunu 108 oci6 monogoro Biky (36—44 pokw);
rpynu 2 — 1732 nauieHTiB cepeaHboro Biky (45-60 pokis);
rpynu 3 — 1654 xBopwx noxunoro Biky (61-74 pokw), rpynu
4 — 178 ocib ctapeyoro Biky (75-85 pokiB).

JocnigpxeHHst 3aiACHUN, LOTPUMYHUUCE OCHOBHIMX
€TUYHMX NPUHLMNIB BUKOHAHHS HAYKOBUX MEAVYHKX J0-
CNiKeHb 3a yyacTio nioanHu. Matepianu, BUKOpUCTaHi
niZ Yac LbOoro AOCMIMKEHHS, He MOPYLUYIOTb NPUHLMNIB
6ioeTuKM | MOXYTb Oy TV ONPUIIOAHEHI BiAKPUTUM LpYKOM
(BuTar 3 npotokony Ne 2 3aciganHs Kowmicii 3 GioeTuku
[epxaBHoi ycTaHOBM «HauioHanbHWiA iHCTUTYT cep-
LieBO-CyauHHOI xipyprii imeHi M. M. AmocoBa HAMH
Ykpaituny» Big 02 nunusa 2022 poky). MauieHtn Gpanu
yyacTb y AOCRIIKEHHI 32 BNacHUM GaxaHHsM; npo Le
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OpwuriHaAbHI AOCAIAXKEHHS

Tabauus 1. Posnogin nauieHTis 3 IXC 3a BusiBneHow koMop6iaHOK naTonorieto, Lo BKIYeHa [0 anroputmy obpaxyHky CCI, n = 3672

Moka3HuK, 0 AMHULI BUMIpIOBaHHA 1 nauieHTiB 3a Bikom (BOO3), n (%)
tn=q08 [2n=1732

Cepepiii Bik, poku (M £ m) 38,8+4,7
IHcbapkT miokapaa, n (%) 69 (63,9)
XpoHiuHa cepLieBa HefocTaTHICTb, n (%) 85(78,7)
3axBoploBaHHS nepudepudHnx cyauH, n (%) 15 (13,9)
MI/TIA, n (%) 3(2,8)
OemeHuis, n (%) -
XpOHiuHi xBopobu nereHb, n (%) 1(0,9)
XBOpOGYM cronyyHoi TkaHuHK, n (%) 3(2,8)
MenTtnyHa Bupaska, n (%) 19 (17,6)
XpoHiyHi xBopobu neviHku, n (%) 3(2,8)
LA 2 tuny, n (%) 9(8,3)
Teminneris, n (%) -
XpOHiYHe 3aXBOPIOBAHHS HUPOK, N (%) 17 (15,7)
3nosikicHi HOBOYTBOPEHHS, N (%) 7(6,5)

Nevikemis, n (%) -
Timcboma, n (%) -
CHIL, n (%) -

551412 66,5+ 1,2 771431
1102 (63,6) 896 (54,2) 88 (49,4)
1462 (84,4) 1397 (84,5) 140 (78,7)
301 (17,4) 407 (24,6) 64 (36,0)
140 (8,1) 218 (13,2) 23 (12,9)
= 60 (3,6) 3(1,7)
252 (14,5) 253 (15,3) 33(18,5)
38(2,2) 62 (3,7) 12(6,7)
307 (18,8) 311 (18,8) 28(15,7)
40 (2,3) 49 (3,0) 7(3.9)
315 (18,2) 368 (22.2) 33(18,5)
= 3(0,2) -

459 (26,5) 542 (32,8) 67 (37,6)
122 (7,0) 163 (9,9) 26 (14,6

Sn=t6ss =178

61,1408
2155 (58,7)
3084 (84,0)
787 (214)
384 (10,5)
63(1,7)
539 (14,7)
115 (3,1)
665 (18,1)
99 (2,7)
725 (19,7)
3(0,1)
1085 (29,5)
318 (87)

CBIOYUTb iXHilh ocobucTuiA Nignuc B iHGhopMOoBaHiIl 3rofi.
KoxHoro nauieHta nepcoHanbHO NoiHGhopMOBaHO Mpo
rioro npasa Ta 0DOB'A3KM, @ TAKOX MPO MOXMMBICTb Y
6yab-sIKMA MOMEHT 3a BacHUM GaxaHHSM NMPUMUHUTY
yyacTb y JOCTimKEHHI, 6e3 )oaHMX HacniakisB i Heobxia-
HOCTi NOSICHIOBATY NMPUYUHM.

[loCTOBIpHICTb BigMIHHOCTEN 3a YacTOTaMmn O3HaK,
LLI0 BMBYANM, MiX rpynamut JOCIiMKEHHS MPU PiBHI 3HaYY-
woci 0,05 BU3HauMIK 3a KpUTepiem X2 3 NonpaBKow ET-
ca. CTaTucTu4HO pesynsTaTi JOCTiMKEHHS onpaLoBanm
Ha komm’totepi Macbook Pro (Apple, CLUA), 3actocysanu
cratuctmyHuin naket SPSS Statistics (IBM, CLUA) Bepcis
26.0. nst nepBuHHOI NiAroToBKM Tabnuub i NPOMiXHIX
obpaxyHkiB BukopucTanu Microsoft Excel for Mac 2019.

PesyAbTati

[o pocnimxeHHs 3anyunnu 3672 nauienis 3 IXC, y
AKX HanepeaoaHi peBackynspusauii Miokapaa LUIsXom
AKL BuByanu komopbiagHi natonorii Ta iXHI YacToTy.
Kpim Toro, B ycix naujeHTis obpaxysanu CCl, skuit gae
3MOry BM3HAYNTU PU3MK NETanbHOCTI Ha Hanbnwkdi 10
POKiB ANsi XBOPUX i3 XPOHiIYHMMM 3axBoptoBaHHAMK. CCl
BU3HAYalOTb 3@ CyMOI0 HaniB TakMx XPOHIYHUX 3aXBOPHO-
BaHb, BUSBNEHWX Y NaLlieHTa, sK:

— iHdpapkT Miokapaa, cepueBa HedoCTaTHICTb, ypa-
XEHHS nepudepnyHnx cyauH, aemenuis, Ml / Tpanau-
TOpHa ilwemiyHa ataka (TIA), XpoHiuHi xBOpobu Nnerexs,
XBOPOOMW CMONy4HOI TKaHWHK, LyKposwii diabet (L),
nenTuYHa BUpaska, XPOHIYHI XBOPOOU NEYiHKM — OLiHI0-
0T 1 Ganom;

— reminneris, NopyLeHHs YHKLiT HUPOK NOMip-
Horo / Taxkoro ctyneHs, LI 3 ypaxeHHsIM opraHiB-miLue-
HeW, 3NOSIKICHI NXMHW, NENKO3K, NIMEOMM — OLLIHIOTb
2 Ganamu;

— NOPYLUEHHS! PYHKLIT NEYiHKM NOMIPHOTO / TSXKOro
CTYNeHs1 — oLjHIoTL 3 Banamu;

— CHI, meTacTasu — ouiHoThL 6 Ganamu.

O6paxoBaHi 3Ha4eHHs CCl ouiHOTL Ta iHTepnpe-
TYI0Tb [N NPOrHO3yBaHHs 0BCAry HagaHHA MeauyHol

Matonoria. Tom 22, Ne 1(63), ciueHb - KBiTeHb 2025 p.

ponomoru. Mg yac uboro gocnimkeHHs obpaxosysanu
1 inTepnpetysamu CCl ans BU3Ha4YEHHs! NOLLIMPEHOCTI 1A
BCTaHOBJIEHHS 4aCTOTU CyNyTHBOI NaTonorii B NauieHTiB
3 IXC nig yac nnaHyBaHHs1 peBackynsipusadii miokapaa
wnsxom AKL (mab6n. 1).

3a pesynsratamu aHanisy cynyTHbOi natonorii,
iHtbapkT Miokapaa B aHamHe3i ByB y 58,7 % nauieHTiB 3
IXC. BusHaumnu, Lo iHghapKT Miokapaa A0CTOBIPHO YacTi-
LUe BMSIBISANM B NaLlieHTIB MONOJOr0 Ta CEPeaHLOro BiKy
MOpPIBHSIHO 3 XBOpMMM noxuroro (x2= 28,61, p = 0,0001)
Ta cTapedvoro (X2 = 66,76, p = 0,0001) Biky. BctaHoBneHo
TaKoX, LLI0 y XBOPUX MOXMIOro BiKY iH(papKT Miokapaa Aia-
FHOCTYBan AOCTOBIPHO YacTiLLie MOPIBHSHO 3 NaLieHTamu
crapeyoro Biky (x>= 4,99, p = 0,025).

[MowmnpeHiCTb XPOHIYHOI cepLeBoi HegoCTaTHOCTI
y xBopux Ha IXC ctaHosuna 84,0 %. [ocToBipHO BULL
MOKa3HWKW NOLUMPEHOCTi BCTAHOBIEHO Y rpyni nauieHTiB
cepenHbOoro Biky LLIOAO rpyny Monogoro Biky (x2 = 19,95,
p = 0,0001), a Takox y NaLieHTiB NOXMOro BiKy LIOAO
crapeyoro (x?= 16,52, p = 0,0001).

BcraHoBneHo, Lo Yactota XBopob nepudepnyHnx
CyOVH NPOrpecuBHo 36inbLuUyBanacs 3 BikoM: JOCTOBIPHO
HWXYi MOKa3HWKM 3achikcoBaHO Y rpyni nawieHTiB Monodo-
ro BiKy LLOZO iHLIMX BIKOBMX rpyn XBOPUX: CEPEeaHbOro —
x?= 33,83, p=0,0001; noxunoro—x?= 19,42, p=0,0001;
crapeyoro Biky — x?= 98,87, p = 0,0001 BignosigHo.

Mowwpericte Ml / TIA B cepeaHbOMy CTaHOBMNa
10,5 % Ta xapakTepusyBanacsi NporpecvBHUM 36inb-
LLIEHHAM i3 BikOM nauieHTiB. [1po Le CBig4MTb JOCTOBIPHO
Buwa yactota Ml / TIA y xBopux noxwusnoro (x*= 16,01,
p = 0,0001) Ta crapeyoro (x?= 14,98, p = 0,0001) Biky
MOPIBHAHO 3 MOKA3HWKOM, L0 BCTAHOBIEHUW Y rpyni
nauieHTiB MONOZOrO BIKY.

[emeHLito giarHoCcTyBanm TinbKW Y XBOPUX CTapLLMX
BikOBWX rpyn. YacToTa BUSIBNEHHS AeMeHLi y Ui BUBipLi
craHoBuna 1,7 %, £ocToBipHO Ginblua y rpyni XBopux
MOXWIIOro BiKy NOPIBHSHO 3 FPYMO0 NaLieHTIB CTapeyoro
Biky (x?= 13,52, p = 0,0001).

YacTka XpoHiuHMX XBopob nereHb cTaHoBuna 14,7 %,
XapakTepuayBanacsi [JOCTOBIPHUM 3pOCTaHHsIM Bifmno-

ISSN 2306-8027

https://pat.zsmu.edu.ua

29


http://pat.zsmu.edu.ua/

Original research

Tabauus 2. Xapaktepuctuka nauiexTis 3 IXC 3a CCl ta CA-CCI, n = 3672

Fpyna 3a Bikom CepepHs kinbkicTb | CCl, M m CA-CCl,Mtm
(BOO3) XxBopo6, M+ m
1 108 1,9 2,1 2,1

2
3
4
3aranom

1732
1654
178

3672

26+04 3,104 39+05
29+04 34+04 54+0,6
31+£13 37+14 68+19
26+0,3 31+£03 46+03

BiHO A0 BiKy naujeHTiB. Tak, BCTAHOBNEHO, WO Yy rpyni
XBOPWX MOMOAOrO BiKy IXHA YacToTa AOCTOBIPHO HkYa
MOPIBHSHO 3 iHLUMMW Tpynamu 3a BiKOM: CepefHbOoro —
X2=28,67, p=0,0001; noxunoro — x?= 32,56, p=0,0001;
crapeyoro — x?= 50,86, p = 0,0001.

BuBYMBLLM YaCTOTY XPOHiIYHMX 3aXBOPIOBaHb Cro-
MyYHOT TKaHWHW, BCTAHOBWUIN: Liei MOKa3HWK y BMOIpLi
cTaHoBmB 3,1 %, JOCTOBIpHO 36iNbLUyBaBcs 3 BikoMm. Lie
niaTBEPAXKEHO OOCTOBIPHUMM 3aKOHOMIPHOCTAMM, SKi
BUSIBMEHi B pe3ynbraTi MOPIBHSHHSA rpyn XBOpUX cepes-
HbOTO i Moxwusioro Biky — x2= 110,02, p = 0,0001, a Takox
3a pesynbTatamu 3iCTaBMEHHS 3 MOKa3HWKaMu rpynu
cTapeyoro Biky — x?= 94,76, p = 0,0001.

YacToTa nenTuyHoOi BMpasku LUMyHKa CTaHOBWNA Y
uin Bnbipui 18,1 %, xapakTepuaysanacsi BigHOCHO piB-
HOMIpPHUM pO3MOoAINOM Yy rpynax MOSIo[oro, CEPeaHLOro
Ta NOXMIOro BiKy. 3a3Ha4MMO, LLO MULLE Y TPYMi XBOPUX
CTapeyoro BiKy BCTAHOBNEHO JOCTOBIPHO HUXYY 4acToTy
NEenTUYHOI BUPa3KN NOPIBHAHO 3 rPyMo0 NaLieHTiB NoXu-
noro Biky (x?= 45,91, p = 0,0001).

BusHayeHa yacToTa XpOHIYHMX XBOPOO MeYiHKW y
BUOIpL LibOro AoCHimKeHHs: cTaHoBWNa 2,7 % Ta xapak-
Tepu3yBanacs BiJHOCHO PIBHOMIPHUM pO3Moginom 3a
rpynamu 3a BikoM. BcTaHOBNEHO JOCTOBIPHE 3POCTaHHSA
YaCTOT XPOHIYHMX XBOPOO NeYiHKY y MaLlieHTIB CTapeyoro
BiKy LLOZO BiANOBIZHOTO NMOKa3HMKA y XBOPWX MOXWIIONO
Biky — x2= 9,09, p = 0,003.

Mowwpenicts LA 2 tuny craHosuna 19,7 % Bciei
BUOipkW. BusHayeHo BiporigHe 306inbLueHHst Yactotn LI
2 Tvny 3 BiKOM, 3a BUKITIOYEHHSIM BiKOBOI rpynu NavjieHTiB
CTapeyoro BiKy, ie YacToTa BUSIBINEHHS LibOr0 3aXBOpPHO-
BaHHS 3iCTaBHA 3 MOKA3HUKOM TPYNU CEPEAHLOrO BIKY.
OTxe, yactora L[] 2 tuny goctosipHo 36inbluyBanacs
y BikOBMX rpynax nauieHTis: x?= 15,22, p = 0,0001 Ta
X?= 95,76, p = 0,0001 BignosigHo.

Yactora reminnerii ctanosuna 0,1 %, ii BUsSiBNeHo
NNLLE Y TPbOX XBOPWX i3 rPYMK MOXWIIOTO BiKY.

lMoLUMpeHICTb XPOHIYHWX 3aXBOPIOBaHb HUPOK CTaHO-
Buna 29,5 % Bubipku. BcTaHOBNEHO, WO LEN NOKa3HUK
BipOrigHO NiABWLLYBABCA 3 BiKOM MaLjieHTiB i ByB 4OCTO-
BipHO BiNbLUMM Y KOXHIi HACTYMHIN BIKOBIN rpyni: cepen-
HbOro BiKy — X?= 20,29, p = 0,0001; noxunoro — x?= 6,65,
p = 0,01; ctapeyoro — x*= 3,71, p = 0,05.

Yacrora 3nosikicHux HOBOYTBOpEHb CTaHoBuNa 8,7 %
yciei Bubipku, 3poctana 3 Bikom nauieHTiB. 3adikcoBaHo
BipOrigHO Binbluy YacToTy BUSIBMIEHHS 3M0SKICHUX HOBO-
YTBOPEHb Yy rpyMi NaLjieHTiB NOXWUIIOro Biky MOPIBHSHO 3
rpynoto cepeaHboro Biky (x2= 39,81, p =0,0001), a Takox
y rpyni NOXMnoro BiKy LLoAo cTapeyoro Biky (x2= 107,89,
p =0,0001).

XpOoHiyHi XxBOpobYU, SIK-0T nenkeMisi, nimgoma Ta
CHIL, y navujeHTiB i3 BUOIpKM LbOTO AOCHIIXEHHS HE
BUSIBMEHO.
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OTxe, 3a pesynbratamm obpaxyHKy 3ararnbHorl Kinb-
kocTi xBopob MoxHa Bu3HauuTn CCl ta CA-CCl y xBopmx
Ha IXC HanepenoaHi peBackynsipy3aLii Miokapaa Lsxom
AKLW (mabn. 2).

MpoananisyaBwmn CCI ta CA-CCI, BcTtaHoBUNM:
KiNbKiCTb CYNyTHiX NaTOMOriN Ha OAHOrO XBOPOro 3
BUOIPKM LIbOro AOCMIMKEHHS Ha Yac HanpaBneHHs ans
3MjiiCHeHHs peBacKynspu3aLii craHosuna Big 1 o 7, y
cepegHbomy —2,6 £ 0,3. BennuunHa CCl B cepeaHboMy y
Bubipui— 3,1 £ 0,3. CTaTUCTUYHO 3HAYYLLWMX BiAMIHHOCTEN
3a 3HaueHHsiIM CCl y pisHMX rpynax XBopux 3a BikOM He
BusiBrneHo (p > 0,05). BetaHosneHo, Lo 3HaveHHs CA-CCl
3 BIKOM NPOrPECUBHO 3p0OCTaro, a ioro CepefHE 3Ha4eHHs!
y BUBIpLi XBOPMX, SIKi 3amyyeHi 4O LbOro AOCHIMKEHHS,
cTaHoBuno 4,6 + 0,3, LOCTOBIPHO 3HaYYLLi BiAMIHHOCTI 32
CA-CClI He 3adpikcosaHo (p > 0,05).

Pesynstatn obpaxyHky CCl Ta CA-CCI pouinsHo
BpaxoByBaTu nig Yac nnaHysaHHa AKLL, ockinbku ok-
pemi naTonorii B3aeMOZjtoTb, NOCKIIIOYMCL BHACMILOK
arpecyBHOIO BNIMBY XipypriYHOi TpaBMM Ta 3yMOBOKOHM
BUHVKHEHHSI LLINIOrO CMieKTpa YCKNagHeHb, Wo crnpuyu-
HEeHi onepaTVBHUMU BTPYYaHHSAMMW. HasBaHi YMHHMKK
MOXYTb 3YMOBIIIOBATU NiABULLEHHS NepionepauiiHoi
neTanbHocTi [8].

06roBopeHHs

[JiarHocTvka Ta BU3HAYEHHSI YacTOTU CynyTHIX XBOPOO
Ha eTani nnaHyBaHHS peBackynspusaLii nauieHTam 3
IXC notpebye Big nikapis cepLeBoi komaHau ocobnu-
BOi yBaru Ta iHAvBigyanbHoro migxogy. Lie nos’szaHo
3 CYHOPOMOM CUCTEMHOI 3ananbHOoi BignoBiai, SKui
BUSABNAOTb y 28,3-96,2 % kapaioxipypriuHux nauieHTis.
BiH 3ymoBnitoe rinepcekpeLiio npo3ananbHnX LUTOKIHIB,
eHpoTenianbHy AUCRYHKLIO, MOLLIKOMKEHHS rMiKoKasikey,
aKTuBaLilo HenTpodinis, NPM3BOAUTL 4O CUCTEMHOTO
LLIOKY, BTOPMHHOI KPOBOTEYi, 3MEHLLIEHHS dhpaKLii BUKMZY
nisoro wyHouka (y 30-50 %), Tpomboembonii, 3peLuToro
CMPUYMHSIE TKAHWHHY Ta NONICUCTEMHY OECTPYKLIi0 opra-
HiB (HalyacTilLe — 3 ypaXeHHsM cepLs, NereHb, MO3KY i
Hupok) [9,10,11,12]. Crilike 36inbLUeHHs Npo3ananbHuX
LIMTOKIHIB NPY BUPaXXeHOMY CUHAPOMI CYICTEMHOI 3anarb-
HOI BiAMOBIZi MOXe BigirpaBaT NEBHY POfb Y BUHUKHEHHI
nicnsonepaviHnx cepLeBo-CyanHHUX nogin [13].

|[HTEHCUBHICTb IMYHHO-3ananbHUX peakLin 3anexmuTb
Bif Baratbox ghakTopis, Sk-0T 06paHoi MeToauku AKLL, Bu-
XiOHOrO CTaHy navjeHTa, TSHXKKOCTI OCHOBHOI naTonorii Ta
HasIBHOCTi CyMyTHIX KapAianbHUX Ta ekcTpakapaianbHUX
3aXBOPIOBaHb, MATOreHe3 SKVX, CBOED YEProko, 3arneXxuTb
BiZl PO3BUTKY CCTEMHOTO 3ananeHHs [14]. Tomy Ha eTani
nnaHyBaHHsl peBackynsipusaLlii HeobxigHo 6patu fo yearu
CTagito, CTYMiHb BUPaXEHOCTi KOXXHOI KOMOpOIiAHOI naTo-
niorii, @ TakoX nikW, siKi OTPUMYE NALiEHT, IXHIO CyKYMHY
dhapmakornoriyHy aito ToLwo.

Mig Yac UbOro JOCNIMKEHHS BUBYEHO YaCTOTY
CynyTHLOI NaTonorii, 30kpema Ho30MoriYHUX opm, ne-
penbavennx metogukoto obpaxyHky CCl ta CA-CCI. Li
[aHi BiAnoBiJaKTb Ta AOMOBHIOKTb PE3YNbTaTh BUBYEH-
Hs1 MynbTUMOpGigHOCTI Ha eTani nnaHyBaHHs AKLL, wo
ofepXaHi B iHLIKMX gocnimkeHHsx [8,15,16].

Tak, I. 3. Mopo3 i cniBaBT. BUB4anu CymyTHi XBOPO-
6n y nauieHtis 3 IXC HanepezogHi peBackynsipusadii
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Miokapa LWnsXoM iHTEPBEHLINHOTO YepesLUKIpHOro Ko-
POHaPHOro BTPyYaHHs1. JOCNiAHWKM BU3HAYMIIM YaCTOTY
cynyTHix natonoriii, o6paxysanu CCl ta CA-CCl; peaynb-
TaTu 3iCTaBHi 3 TUMU, LLO My ogepxanu [15]. dewwo iHwi
JaHi onpuntogHunu L. Harik et al.: wactota L 2 Tuny,
3a ixHimm gaHumu, carana 30,0 % v acoujtoBanacs 3
OXVPIHHAM, apTepianbHOM riNepTEHSIE Ta XPOHIYHUMU
3aXBOPHOBAHHAMU HUPOK [16]. 3a pesynbraTtamu HaLoro
pgocnimkeHHst, yactota U 2 tuny cranosuna 19,7 %,
10670 B 1,6 pasa Hwxua. Lie MoXemMo NOSICHATU TUM, L0
y naujeHTis, sikum BukoHaHo AKLL Ha cepui, Wwo npautoe,
AiarHoctoBaHo LI 2 Tvny nepeBaxHO KOMMNEHCOBaHOMO
CTaHy, NEerkoro Ta cepeaHboro nepebiry. Y camiii xe
meToauui obpaxyHky CCl Ta CA-CCl nepenbayeHo pe-
TenbHE BpaxyBaHHS CTyNneHs KOMMNEHcaLii Ta HAassBHOCTI
ypaxeHb opraHiB-MieHei. OTxe, ouiHtoBaHHst CCl Ta
CA-CCI moxe BinbysaTucs no-pisHoMy y pisHi TepMiHu
B OAHWX i TUX CaMUX NaLlieHTIB.

BucHoBKU

1. CepenHs KinbkicTb XBOPOO B OAHOTO XBOPOTO i3
BUOBIpKM LbOro AocnimxeHHa ctaHosuna 2,6 + 0,3, a
BapiaLiiH1A ps KiNbKOCTi CynyTHIX 3aXBOPHOBaHb KO-
BaBcsA Big 1 40 7.

2. CepegHinn CCl cranosuB 3,1 + 0,3, cepeaHin
Bik-acouinoBaHuin CA-CCl — 4,6 + 0,3. Lle HeobxiaHo
BPaXOBYyBaTU Mifl Yac nnaHyBaHHs METOAY peBackynspu-
3aLlii Miokapza, OCKinbky OKpeMi NaTonorii B3aeMOopitoThb,
MOCMITIOYUCH BHACMI[OK arpecyBHOTO BNAMBY XipypriYHOT
TpaBMW Ta 3yMOBMIOKYM BUHWUKHEHHS LINOro cnekTpa
yCKNafHeHb, LLO CMPUYUHEH] ONepaTyBHUMU BTPYYaHHS-
MU. HaaBaHi YHHVKV MOXYTb 3yMOBIIHOBATM MiABULLEHHS]
nepionepawinHoi NeTanbHOCTi.

3. KomnnekcHe OUiHIOBAHHA YacTOTW CyMyTHIX na-
TOMNOriA y KOrOpTi XBOPMX Ha iLeMiyHy xBopoby cepus
BEMMKOTO AOLEHTPOBOrO AOCHIAKEHHSA HanepedoaHi
peBackynsipuaaLii Miokapza 3a 4OMoMorol 06paxyHKy
CCl ta CA-CCI cnpusie ob’ekTviBisaLii BUOopy TakTuku
NiKyBaHHS.
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Pathomorphological analysis of the qualitative composition

OpwuriHaAbHI AOCAIAXKEHHS

of the inflammatory infiltrate around the pilosebaceous unit of the scalp

in perifolliculitis capitis abscedens et suffodiens
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Perifolliculitis capitis abscedens et suffodiens (PCAS) or Hoffman'’s disease is considered a rather rare therapeutically com-
plex purulent skin disease of unknown etiology. An active search for information regarding the qualitative and quantitative
composition of the inflammatory infiltrate in PCAS, which could become a source for understanding the pathogenesis of this
disease, revealed a lack of studies using the immunohistochemical staining method and authoritative recommendations on
the interpretation of the obtained histological changes in punch biopsies for further treatment.

The aim of the work is to investigate the peculiarities of the location and number of CD20+, CD3+ cells and their populations
of CD4+ / CD8+ T-lymphocytes of the inflammatory infiltrate around the pilosebaceous unit of the scalp in PCAS.

Materials and methods. In the work, the material of 12 male patients with a diagnosis of undermining abscessing perifolliculitis
of the head (Hoffman’s disease), aged from 20 to 51 years, the average age was 35.50 + 11.54 years, and 5 samples of clean
resection edges (conditional norm) of benign nevi of the scalp were examined. Heads of men aged 34 to 48 years, the aver-
age age was 32.10  9.42 years (the control group compared with the research group did not show a statistically significant
difference, p > 0.05). Immunohistochemical examination was performed according to the protocols of TermoScientific (TS)
with primary antibodies against B-lymphocytes (CD20, RTU), T-lymphocytes (CD3, RTU), T-helper / T-regulatory cells (CD4,
RTU), T-cytotoxic lymphocytes (CD8, RTU). Lab Vision Quanto imaging system (TS, USA) was used with detection of the
reaction using DAB Quanto Chromogen (TS, USA).

Results. The pathohistological pattern of damage to the pilosebaceous unit of the scalp in PCAS is characterized by a deep
inflammatory infiltrate located at the level of the reticular dermis or hypodermis, the development of perifolliculitis in the direction
of the formation of deep abscesses and the destruction of follicles with the formation of lymphoplasmacytic granulomas or
granulomas with giant cells, obligatory hyperplasia of the sebaceous apparatus glands that open into the hair follicle. Given
the bactericidal and fungicidal properties of each fat that actively produces sebaceous glands, their hyperplasia in PCAS may
be an indirect confirmation of an adaptive response to commensal biological factors in the development of this pathology.
Accumulation of CD20 (+) cells in the outer root epithelial sheath and CD3 (+) cells in the outer and inner root epithelial
sheath around the shaft of the hair follicle bud, which is a source of stem cells for reparative regeneration of the epidermis
and epithelization of the wound surface, is likely to lead to long-term healing period and alopecia in PCAS. A high density of
infiltration by CD20 (+) and CD3 (+) cells in the area of the excretory ducts of the sebaceous glands and CD3 (+) cells in the
area of the secretory departments of the sebaceous glands probably leads to hyperplasia of the sebaceous gland apparatus
as a reactive process of reparative regeneration in PCAS.

Conclusions. The predominance of CD4*~T-helpers, compared to CD8*-T-cytotoxic lymphocytes, among the CD3 (+) cells of
the inflammatory infiltrate in PCAS indicates the superiority of the effector mechanisms of the immune response, which as a
result leads to the activation of macrophages, neutrophils and CD20 (+) B-lymphocytes, which is reflected in the accumulation
of these cells in the foci of chronic inflammation around pilosebaceous units of the scalp. The strong humoral response that
develops in PCAS as a result of the activation of CD20 (+) B-lymphocytes through effector CD4*—T-helpers is effective in
the fight against extracellular microorganisms and their toxins and works most powerfully against microorganisms that have
a capsule of polysaccharides and lipids, which become a target for antibodies produced by plasma cells, while the smaller
number of CD8*-T-cytotoxic lymphocytes are able to respond only to protein antigens. Thus, the study of the features of the
immune response in PCAS indirectly helps to clarify the spectrum of etiological factors for improving the treatment strategy.

NaTtomopdonoriuHui aHani3 AKICHOro CKAaay 3anaAbHOro iHiAbTpaTy
HaBKOAO Ninoce6aLe03HOi OAUHMLI LKIPU TOAOBU NPU NiAPUBHOMY NEPUPOAIKYAITI FOA0BU
3 abcueayBaHHAM

0. B. MNocnascbka, 0. A. CtatkeBuy, T. B. CBATEHKO, I. C. LLINOHbKa

MippveHuin nepucbonikynit ronosu 3 abeuenysaHHam (aHrn. perifolliculitis capitis abscedens et suffodiens), skvi we Haaw-
BatoTb xBOpoboto Modmana (XI), € 4oBoONi PiAKICHUM, TEPaNEBTUYHO CKIaAHUM THINHUM 3aXBOPHOBAHHSM LLKIpW HEBIZOMOI
eTionorii. Mowwyk iHdopmaLii LLoao AKICHOTO Ta KinbKiCHOrO Cknaay 3ananbHoro iHginstpaty npu XTI, Wwo mir 6u cTati Kpokom
[10 PO3yMiHHS1 NaTOreHesy LibOro 3aXBOPHOBAHHSI, MOKa3as bpak AocChimKeHb, Nig Yac KMX 3aCTOCOBYBAsIM iIMYHOTCTOXIMIYHUIA

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license

Matonoria. Tom 22, Ne 1(63), ciueHb - kBiTeHb 2025 p. ISSN 2306-8027

https://pat.zsmu.edu.ua

Keywords:
abscessing
perifolliculitis of the
head, Hoffman’s
disease, dissecting
cellulitis of the
scalp, abscessing
and undermining
perifolliculitis of the
head, cicatricial
changes of the
scalp, alopecia
cicatrisata,
dermatology,
trichology, hair
diseases, skin
pathomorphology,
immunohisto-
chemistry,
B-lymphocytes,
T-lymphocytes.

Pathologia.
2025;22(1):33-40

33


http://pat.zsmu.edu.ua/
https://orcid.org/0000-0002-3133-8413
https://orcid.org/0000-0002-2324-998X
https://orcid.org/0000-0003-4303-2937
https://orcid.org/0000-0002-7561-6489
https://doi.org/10.14739/2310-1237.2025.1.314325
https://creativecommons.org/licenses/by/4.0/

Original research

KatouoBi croBa:
nepueOAiKyAiT
rOAOBM
abcLeayrounii,
xBopoba lopmaHa,
po3cikatoumii
LIEAFOAIT

LLKIpW FOAOBM,
abcLepyrounin

i NiAPVBHWUIA
nepueOAiIKyAiT
roAOBM, pybLEBI
3MiHW1 BOAOCUCTOI
YacTUHW TOAOBM,
pybueBa anoneujs,
AEPMaToAOria,
TPUXOAOTif,
XBopobu BoroCcS,
naToMopdOAQrist
LLKipH,
iMyHoricToximis,
B-AimdouuTy,
T-nimdounTn.

Naronoris. 2025.
T. 22, Ne 1(63).
C.3340

meToz, 3abapBneHHsi, 1 aBTOPUTETHUX PEKOMEHALLiN LLOA0 iHTEprpeTaLii BUSIBNEHUX MCTONOTIYHMX 3MiH Y NaH4-6ioncisix ans
HaCTYMHOro NiKyBaHHS.

Meta pobotu - gocnigut 0cobnmBOCTi poaTallyBaHHs i kinbkicte CD20+, CD3+ kniTuH i ixHix nonynsuin CD4+ / CD8+
T-nimcpoumTie 3ananbHOro iHGINLTpaTy HaBKoMo ninocebaueo3Hoi OAVHNL LLKIPY FOMOBW NpU NiAPUBHOMY NepudonikymiTi
ronosm 3 abcuenyBaHHAM.

Marepianu i metoau. JocnipxeHo matepian Big 12 nauieHTiB-4OMOBIKIB i3 4iarHO30M nigpyBHMIA nepudonikynit ronosu 3 ab-
cuenyBaHHsM (xBopoba lodgmana), Bikom Big 20 fo 51 pokiB (cepepiii Bik — 35,50 11,54 poky), Ta 5 3paskiB UACTUX KpaiB
pe3ekuii (yMoBHa HopMa) 106POSIKICHUX HEBYCIB BOJTOCUCTOT YaCTUHM rof1oBY YOMoBiKiB BikoM Bif 34 10 48 pokiB (cepeaHint Bik
—32,10 + 9,42 poky). MavieHTV 3 rpyni KOHTPOMHO Ta rpyn AOCAIAKEHHS 32 BIKOM CTAaTUCTUYHO JOCTOBIPHO He BiapisHanuMcs,
p > 0,05. IMyHoricToximMiYHe AOCRimKEHHS 3aiMcHUNM 3a npoTokonamu TermoScientific (TS) i3 NnepBUHHUMK aHTUTINAMK Ao
B-nimdouutis (CD20, RTU), T-nimdpoumTis (CD3, RTU), T-rennepis / T-perynatopHux knitvH (CD4, RTU), T-LMTOTOKCUYHMX
nimcpouutie (CD8, RTU). Bukopuctanu cuctemy Bidyanisauii Lab Vision Quanto (TS, CLUA) 3 Bu3HaueHHaM peakuii 3a gomno-
moroto xpomoreHy DAB Quanto Chromogen (TS, CLUA).

Pesyabrati. [1ns natoricTonoriyHoi KapTuHU YLWKOmKeHHs ninocebaLeo3Hoi oguHuL LKipu ronosu npu XIT xapakTepHum €
rMMBOKUIA 3ananbHUi iHGINBTPaT, PO3MILLEHWIA Ha PiBHI PETUKYNSPHOI AepMu abo rinogepmu, Po3BUTOK NepudonikyniTy B
HanpsiMi hopMyBaHHs rMBOKMX abcLeciB i pyiHyBaHHS onikyniB 3 yTBOPEHHSIM NiMEonnasMoLUTapHiX rpaHynsoM abo
rpaHynbLOM 3 riraHTCbKMMM KniTUHaMK, 0BOB'SI3KOBOIO € rinepnasis anapary carnbHWX 3aro3, Lo BiAKpUBaOTLCS Y BONOCSHNA
donikyn. bepyun fo yearv 6akTepuumaHi Ta yHriLMAHI BNAaCTUBOCTI LWKIPHOTO cana, Lo akTUBHO NPOAYKYOTb CasbHi 3anosu,
ixHs rinepnnasis npu XI" Moxe By Ty HENPSIMUM NIATBEPAYKEHHSIM afanTUBHOI peakLii Ha KOMeHcanbHi GioNoriuYHi YUHHVKK PO3-
BUTKY i€l natonorii. HakonnyenHs CD20 (+) KniTUH y 30BHILLHIA KOpeHeBili enitenianbHi nixsi Ta CD3 (+) KNiTUH y 30BHILLIHIN
i BHYTPILLHII KOPEHEBIN eniTenianbHin Nixei HABKOMNO Banuka 6pyHbKM BOMOCSHOMO ¢honikyna, Lo € JKepenom CToBOypoBUX
KNiTVH NS penapaTyBHOI pereHepaii enigepmicy Ta eniteniawii paHoOBOT NOBEPXHI LLKIPK, IMOBIPHO, 1 CNIPUYUHSE TPUBANUI
nepiog 3aroeHHs i anoneuii npu XI. Bucoka winbHicTb iHginstpauii CD20 (+) Ta CD3 (+) kniTMHamm B 30Hi BUBIAHUX NPOTOKIB
canbHux 3an03 i CD3 (+) KNiTWH y 30Hi CEKPETOPHMX BiAAiNIB canbHWX 3anos, iMoBipHO, NPM3BOAMTL A0 finepnnasii anapary
carnbHUX 3a5103 SiK peakTUBHOTO NPOLIeCy penapaTuBHOI pereHepadii npu XI.

BucHoBku. lNepesara CD4*—T-rennepis, nopieHaHO 3 CD8*—T-uutoTokcnyHumMu nimcpoumtamm cepen CD3 (+) kniTuH 3ananbHoro
iHineTpaTy npy XI™ cBiAYMTL MPO NepeBary epekTopHUX MexaHi3MiB iMyHHOI BiAMnoBiAj, WO B pe3ynbsraTti NpU3BOANTL A0
akTyBaLii Makpodaris, HenTpodinie i CD20 (+) B-nimcounTis. Lle nosHaYaeTbca Ha HaKoMUYeHHI LUMX KIiTUH B ocepeakax
XPOHIYHOTO 3ananeHHst HaBkoso ninocebaLeo3HX OAMHNLL LWKIpU ronosu. BupaxeHa rymoparnbHa Bignosigb, WO BUHUKAE
npu XI' BHacnigok aktueauii CD20 (+) B-nimcboumTie yepe3 edektopHi CD4*—T-rennepu, € edekTuBHoW y 60poThbi 3
No3aKniTMHHUMM MIKpOOPraHi3aMamm Ta IXHIMM TOKCUHaMW, HaNaKTVBHILLE NPaLIOE MPOTU MiKPOOPraHi3MiB, LLLO MaKTb Kancysy
3 ronicaxapugis i ninigis, ski ¥ CTaloTh MILLEHHIO ANS NPOAYKOBaHUX MasMoLMTaMy aHTMTIf, @ MeHLW yucneHHi CD8*-T-
LIMTOTOKCUYHI NiMCDOLIMTI MOXYTb pearyBarTy Tifnbku Ha 6inkoBi aHTureHn. OTxe, AOCTIMKEHHS 0COGNMBOCTE iMyHHOI BiANOBIZi
npu XI” onocepeakoBaHo AonoMarae BU3HaYMTW CMEKTP ETIONOMYHUX YUHHUMKIB NS OnTUMi3aLii nikyBanbHoi cTpaterii.

Perifolliculitis capitis abscedens et suffodiens (PCAS)or  changes, which is the main cause of cicatricial alopecia

Hoffman’s disease is considered a rather rare therapeuti-
cally complex purulent skin disease of unknown etiology,
characterized by painful nodules, the formation of chronic
abscesses, purulent fistulas and sinuses, resulting in
progressive scarring alopecia and formation keloids on
the scalp [1,2,3,4,5].

Due to the lack of a clear classification and termi-
nology, as well as the untimely address of patients to
specialists, it is difficult to determine the prevalence of
this disease in the population [6,7,8].

In reports from economically developed countries,
PCAS predominantly occurs in black men aged 20-40
years, often associated with adverse social conditions.
As for Ukraine, the relevance of this disease has in-
creased significantly over the past eight years against
the background of an increase in men who are in difficult
sanitary conditions due to military actions and constantly
use protective equipment (helmets), which leads to long-
term traumatization of the scalp, chronic inflammation and
occlusion of follicles.

The clinical picture of PCAS has a rather specific
appearance during the manifestation of the disease.
The process is located mainly on the skin of the occipital
and parietal areas of the head. The onset of the disease
is determined by the presence of erythematous-papular
and papular-pustular elements, which later transform into
purulent nodules, which eventually form foci of atrophic
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[9,10,11,12].

An active search for information on the qualitative and
quantitative composition of the inflammatory infiltrate in
PCAS, which could become a source for understanding
the pathogenesis of this disease, revealed a lack of
studies using the immunohistochemical staining method
and authoritative recommendations on the interpretation
of the obtained histological changes in punch biopsies
for further treatment. In addition, many researchers note
that reliable randomized control trials are also urgently
needed to determine the most effective approaches to the
treatment of PCAS, because the therapy of this debilitating
dermatosis is difficult due to the relapsing nature of the
course [2,7,13].

Starting from the third month, the development of hair
is initiated in the skin due to the ingrowth of the epidermis
deep into the dermis. Epithelial growth is stimulated by
special mesenchyme cells that form hair papillae. Simul-
taneously with the development of hair, the formation
of sebaceous glands occurs, the secretion of which
(sebum) forms a syrupy film on the surface of the fetal
skin and protects it from maceration. The morphogenetic,
anatomical and functional connection of the hair root with
the apparatus of the sebaceous gland logically formed
the term — “pilosebaceous unit”, which in the context of
this pathology should be considered as the smallest unit
of damage [8].
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Aim
To investigate the features of the location and number of
CD20+, CD3+ cells and their populations of CD4+ / CD8+

T-lymphocytes in the inflammatory infiltrate around the
pilosebaceous unit of the scalp in PCAS.

Materials and methods

The paper examines the material of 12 male patients
with a diagnosis of PCAS in the erythematous-papular
or suppurative stage, who were examined and treated at
the Medical Center of the Private Enterprise “Dzerkalo”
(Dnipro, Ukraine). The age of the patients ranged from
20 to 51 years; the average age was 35.50 + 11.54
years. The diagnosis was made based on clinical,
anamnestic, laboratory (clinical and biochemical blood
tests), instrumental (trichoscopy and dermatoscopy), mi-
crobiological and pathomorphological studies (puncture
punch biopsy with histological examination in stained
hematoxylin-eosin). For the control group, 5 samples of
clean resection edges (conditional norm) of benign nevi
of the scalp of men aged 34 to 48 years were selected,
the average age was 32.10 + 9.42 years (in comparison
with the study group, no statistically significant difference
was found, p > 0.05).

The study was approved by the commission on
biomedical ethics of the Dnipro State Medical Univer-
sity (based on the extract from the minutes of Meeting
No. 3 dated 16 November 2022) and was conducted in
accordance with the written consent of the patients and
in accordance with the principles of bioethics set forth in
the Helsinki Declaration “Ethical Principles of Medical Re-
search Involving Humans” and the “Universal Declaration
of Bioethics and Human Rights (UNESCO)”.

Histological method. 12 formalin-fixed and paraf-
fin-embedded blocks of puncture punch biopsies of
patients with PCAS and 5 formalin-fixed and paraffin-em-
bedded blocks of the conventional norm (clean resection
edges of benign nevi) were taken from the archive of
CE “Dnipropetrovsk Regional Clinic Hospital named
after I. I. Mechnikov”, in the period from April 2023 to
February 2024. In all cases, diagnostic and morphologi-
cal features were evaluated and confirmed by repeated
examination by two independent pathologists. Sections
with a thickness of 4 ym were made on a Microm HM-340
microtome, stained according to the standard method with
hematoxylin and eosin [14].

According to the histological structure, all obser-
vations were presented by the skin of the scalp, which
corresponded to the structure of thin skin with long hair,
for the possibility of assessing structural disorders with the
development of cicatricial alopecia, biopsies were select-
ed for further immunohistochemical staining, including 2
or more pilosebaceous units (hair together with adjacent
sebaceous glands).

Immunohistochemical method (IHC). Immunohis-
tochemical staining was performed according to the
protocols of TermoScientific (TS) with primary antibodies
against B-lymphocytes (CD20, RTU), T-lymphocytes
(CD3, RTU), T-helper / T-regulatory cells (CD4, RTU),
T-cytotoxic lymphocytes (CD8, RTU). The Lab Vision
Quanto visualization system (TS, USA) was used with
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reaction detection using DAB Quanto Chromogen
(TS, USA) [15].

According to the recommendations of D. E. Branis-
teanu et al. (2009), the presence of an inflammatory
infiltrate was evaluated in the area of the epidermal-der-
mal junction, in various structures of the pilosebaceous
unit, perivascular, and separately in the departments of
sweat glands. At the same time, the immunoreactivity
of CD20 and CD3 markers was evaluated as follows:
(-) — negative, without staining or background brown
staining in non-specific areas of cells, (+) — staining of
membranes, or membranes and cytoplasm of cells with
the calculation of the number of cells in the field of view
of the microscope (x400) [6]. To obtain digital photos, a
Zeiss Primo Star microscope camera — Axiocam ERC
5s with licensed software ZEN 2 blue edition was used.

Statistical analysis was carried out in the software en-
vironment R version 3.4.1 (2017-06-30); the R Foundation
for Statistical Computing Platform: x86_64-w64-mingw32/
X64 (64-bit) under the GNU General Public License. The
significance of intergroup relationships by quantitative
distribution was determined using Fisher’s exact test. The
difference between subgroups was considered probable
atp <0.05[16].

Results

The main morphological manifestations of damaged areas
of the scalp (thin skin with long hair), where biopsy sam-
ples were obtained, stained with hematoxylin and eosin,
showed abscessation, melting of the connective tissue
of the dermis with granulomatous inflammation, which
resembled a reaction to a foreign body (the formation of
giant cells of the “foreign body” type). Macroscopically, this
corresponds to areas of conglobate acne and cicatricial
alopecia of the scalp with recurrent inflammatory nodules
on the surface of the alopecia plaques and follicular
pustules at their margin. The multilayered flat epidermis
of these areas was moderately acanthotic, with perivas-
cular and perifollicular ymphoplasmacytic infiltrates were
always observed in the dermis (Fig. 1a). Separately, it is
necessary to note hyperplasia of the sebaceous glands,
which was also accompanied by chronic inflammatory
infiltration with a predominance of plasma cells (Fig. 1b),
follicular hyperkeratosis, blockage and dilatation of their
lumens (Fig. 1c).

However, the very dense infiltrate did not allow us to
assess the qualitative composition of the cells. Therefore,
we performed an IHC study to detect B-lymphocytes
(CD20 (+) cells), T-lymphocytes (CD3 (+) cells), and
their subpopulations, namely, CD4 (+) and CD8 (+) cells.

But the very dense infiltrate did not make it possible to
assess the qualitative composition of the cells. Therefore,
we conducted an IHC study to detect B-lymphocytes
(CD20 (+) cells), T-lymphocytes (CD3 (+) cells), and
their subpopulations, namely, CD4 (+) and CD8 (+) cells.
Evaluating the distribution and accumulation of CD20 (+)
cells (B-lymphocytes), which ensure the production of
antibodies and support the local humoral response to
damage, it is necessary to note their uneven distribution
around and in hair follicles and the tendency to form
very dense clusters of the granuloma type (Fig. 2). Many
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Fig. 1. Layers of the deep dermis and subcutaneous tissue of the hairy part of the head, stained with hematoxylin and eosin (x200). a: intense granulomatous inflammation (red
arrow) around a hair follicle containing a small remnant of the hair shaft, with accumulation of plasma cells (mostly), lymphocytes, epithelioid cells, and foreign body type giant cells;
b: hyperplasia of the sebaceous glands with massive inflammatory infiltration in the area of the ducts (red arrow); ¢: horizontal section of a hair follicle with dilatation (yellow arrow),
the inflammatory infiltrate is denser on the side of the follicle facing the sebaceous gland (red arrow).

Fig. 2. Layers of deep dermis and subcutaneous tissue of scalp areas, reaction of inflammatory cells with the CD20 marker, IHC method with Mayer’s hematoxylin (x200). a: dense
clustering of CD20 (+) cells around the dermal pouch of the hair follicle (red arrows) and in the outer root epithelial sheath (yellow arrows); b: accumulation of CD20 (+) cells around
the excretory ducts of the sebaceous glands (red arrow), characterized by significant hyperplasia; c: infiltration by CD20 (+) cells has a greater density precisely in the area of the
sebaceous gland and generally decreases in the upper parts of the dermis.

36

CD20 (+) cells was detected in the connective tissue
around the dermal bag, which forms the hair dermal papilla
(protrusion of loose connective tissue at the base of the
hair root) and ensures the production of growth regulators
and cyclic changes in the hair follicle (Fig. 2a, red arrow).

Another center of accumulation of CD20 (+) cells
was found in the outer root epithelial sheath (Fig. 2a),
especially in the middle third of the hair follicle, where
the hair follicle bud ridge is located (local thickening of
the outer root sheath near the attachment of the hair
straightener muscle). Probably, B-lymphocytes penetrate
there from the outside through the vitreous membrane
(thick basement membrane), which should separate the
connective tissue of the dermal bag from the epithelial
structures of the hair follicle, or at the bottom of the hair

ISSN 2306-8027  https://pat.zsmu.edu.ua

follicle, where the outer root epithelial sheath is very thin
and consists of only one layer of epithelial cells. Due
to damage to the area of the shaft, hair growth and its
restoration stops.

Additionally, a significant accumulation of CD20 (+)
cells was found around the excretory ducts of hyperplastic
sebaceous glands, short and wide tubules lined by strat-
ified epithelium and opening into hair follicles (Fig. 2b).
The infiltrate of CD20 (+) cells was preserved in large cells
around the follicles and seemed almost homogeneous,
but if we analyzed the distribution of CD20 (+) cells in
the horizontal plane, it turned out that the accumulation
of B lymphocytes had a greater density in the area of
the sebaceous glands, and judging by the layer-by-layer
sections increased from top to bottom (Fig. 2c).
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Fig. 3. Layers of deep dermis and subcutaneous tissue of scalp areas, reaction of inflammatory cells with CD3 marker, IHC method with Mayer’s hematoxylin (x200). a: diffuse
arrangement of CD3 (+) cells along the hair follicle, in the outer root epithelial sheath (red arrows) and focally in the inner root epithelial sheath (yellow arrow); b: accumulation of
CD3 (+) cells around the excretory ducts of the sebaceous glands (red arrow) and secretory compartments with infiltration of the basal layer of cells (yellow arrow); c: infiltration of
CD3 (+) cells has a greater density in the upper parts of the dermis, compared to CD20 (+) cells.

The control group was characterized by the absence
of CD20 (+) cells in the structures of the hair follicle with
the sebaceous gland and the surrounding areas, instead,
single B-lymphocytes (2-3 CD20 (+) cells in the field of
view at a magnification of x400) were found in the stroma
between the vessels and at the border epidermal-dermal
junction.

The distribution of CD3 (+) cells (T-lymphocytes)
mostly repeated the accumulation of CD20 (+) cells
(B-lymphocytes) but had a lower density of infiltration in
the granulomas of the hypodermis around the hair follicles,
instead, it was denser in the upper parts of the dermis and
the basal layers of the epidermis (Fig. 3).

The accumulation of CD3 (+) cells in the outer
root epithelial sheath turned out to be more significant,
compared to CD20 (+) cells, and was more evenly dis-
tributed along the entire length of the follicle from top to
bottom, with the involvement of the inner root epithelial
sheath (Fig. 3a), which is not was characteristic of
CD20 (+) cells.

It should be noted that CD3 (+) cell infiltration of
the sebaceous glands was found not only around the
excretory ducts but also in the secretory departments
(glandular sacs) located on the border of the papillary
and reticular dermis layers (Fig. 3b). T-lymphocytes were
also found between the basal cells of the terminal com-
partments and sebocytes, which is probably relevant to
the pathogenesis of the development of sebaceous gland
hyperplasia in PCAS.

In the control group, CD3 (+) cells were more frequent
than CD20 (+) cells and diffusely distributed in the deep
and superficial layers of the dermis (with a density of 6-8
CD3 (+) cells in the field of view at x400 magnification),
but clusters of CD3 (+) no cells were found in the divisions
of the pilosebaceous unit. Also, single T-lymphocytes (at
the level of 3—4 CD3 (+) cells in the field of view when
magnified x400) were found around blood vessels, sweat
glands and among keratinocytes.
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Evaluating the distribution and ratio of subpopu-
lations of T-lymphocytes — CD4 (+) and CD8 (+), it is
necessary to emphasize their different functions. Namely,
CD4*-T-helpers are responsible for activation of B-lym-
phocytes (humoral immunity), macrophages (cellular
immunity) and stimulation of inflammation. Also, CD4 (+)
receptors have regulatory T-lymphocytes on their sur-
face, which influence the immune response through
the maintenance of immune tolerance and block the
functions of other T cells. Meanwhile, CD8*-T-cytotoxic
lymphocytes can destroy cells infected with intracellular
pathogens and tumor cells.

Comparing the infiltration density of CD4 (+) and
CD8 (+) T-lymphocytes, it was found that CD4 (+) cells
had a significant advantage (Fig. 4). A large number of
CD4 (+) cells were found in the dermal pouch, the outer
and inner root epithelial sheath of the hair follicle (Fig. 4a),
around the excretory ducts and secretory compartments
of the sebaceous glands (quite densely around the
hair-raising muscle) (Fig. 4c), in the form of stromal clus-
ters, which included giant cells of the “foreign body” type,
as well as in the areas of the epidermal-dermal junction
and among keratinocytes. Evaluating the number of
CD8 (+) T-lymphocytes in these localizations, we found
small infiltrates of CD8*-T-cytotoxic lymphocytes at the
level of 15-20 CD3 (+) cells in the field of view at x400
magnification (Fig. 4).

Thus, infiltrates of CD3 (+) T-lymphocytes, which were
detected in PCAS in the scalp, consist almost entirely of
CD4*-T-helper / CD4*~T-regulatory cells, which in turn
cause the accumulation of CD20 (+) B-lymphocytes (ac-
tive humoral immunity), CD68 (+) macrophages (formation
of giant cells) and support chronic inflammation.

In the control group, CD4 (+) cells were also recorded
more often compared to CD8 (+) cells around vessels
in the deep and dermis layers (with a density of 2—4
CD4 (+) cells / 0-1 CD8 (+) cells in the field of view at
increased x400), but no CD8 (+) cells were detected in
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the pilosebaceous unit. As a rule, CD4 (+) T-lymphocytes
were always found at the border of the epidermal-dermal
junction (at the level of 3-4 CD4 (+) cells in the field of
view when magnified x400).

Discussion

According to many researchers, dissecting cellulitis of the
scalp or Hoffman’s disease, also known as perifolliculitis
capitis abscedens et suffodiens, is a severe dermatolog-
ical disease resulting from occlusion of the follicle due to
hyperkeratosis, and possibly has the same mechanism as
hidradenitis suppurativa or inverse acne. These derma-
toses can be associated with or have an isolated course.

PCAS is one of the primitive cicatricial alopecia of
the neutrophilic type (with pustules). The evolution of the
disease during the procedures is often with outbreaks and
short periods of remission of acne lesions and nodular
lesions of the scalp. The characteristic manifestations
of PCAS in men that we described during macroscopic
examination, such as fluctuating pustules, prominent
erythematous nodules on the scalp, pus-filled fistulas,
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Fig. 4. Layers of deep dermis and subcutaneous tissue
of scalp areas, ratio of CD4 / CD8 cells, IHC method
with Mayer’s hematoxylin (x200). a: massive infiltration
of CD4 (+) cells of the outer and inner root sheath and
stroma of the dermal pouch; b: single CD8 (+) cells in the
outer root sheath of a hair follicle; c: dense infiltration of
CD4 (+) cells around the excretory ducts and secretory
compartments of the sebaceous glands, which is quite
prominent around the elevator pilar muscle (red arrow);
d: single CD8 (+) cells around the excretory ducts of the
sebaceous glands.

and large patches of alopecia, have been described by all
researchers, particularly Qingyun Wu et al. [2]. However,
the clinical diagnosis of PCAS is difficult, especially at the
initial stage of the disease, so it is very important to collect
the correct anamnesis of the disease, a complete clinical
examination and the need for paraclinical studies (histo-
pathological study of biopsy of the lesion — microscopy
and immunohistochemistry) [3,5,6,7,8].

Immunohistochemical examination in patients
with this pathology is very rare in literature, despite its
usefulness in understanding the pathogenesis of the
disease, which may be due to the reluctance of patients
to additionally injure the scalp during punch biopsy or the
limitation of diagnostic resources of dermatological clinics.
In this aspect, our study is undoubtedly useful, because
it contains the results of IHC studies of inflammatory
infiltrate cells.

Yuanting Yu et al. in their review, which is also
accompanied by a case report of a 15-year-old male
patient [1] and Rahul Masson et al. [3], analyzing this
problem, emphasize that PCAS is part of the “follicular
occlusion tetrad”, namely the group of these diseases
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includes PCAS, acne conglobata, hidradenitis suppurativa
and pilonidal sinus [1]. All of them demonstrate follicular
hyperkeratosis, which leads to follicular occlusion with
subsequent stretching and rupture of follicles, progressive
skin infections with the formation of fistulas and abscess-
es, which was also thoroughly described in our study.

The etiology of PCAS remains unclear and differs
from hidradenitis suppurativa, as evidenced by their
varied response to therapy and their histological differ-
ences. PCAS involves both follicular dysfunction and an
excessive cutaneous immune response to the bacterial
flora present, such as staphylococci. In addition, the in-
cidence of PCAS in Ukraine is probably underestimated,
due to the lack of referral to specialist dermatologists
and the difficult situation due to the war, but this problem
is becoming increasingly relevant, especially with the
increase in the number of male military personnel over
the past eight years.

The literature states that most cases of PCAS can
now be effectively treated, however, the lack of clinical
studies on PCAS hinders a complete understanding of
the disease and limits the ability to define a consensus
treatment algorithm [1,2,6,7]. The complexity of treatment
and the lack of a single strategy for patients with PCAS are
noted by almost all authors, in particular T. Takahashi et
al. conducted a review of the current literature in PubMed,
Web of Science, Cochrane, and Scopus evaluating new
approaches to the treatment of PCAS, and the search
provided information on the use of TNF inhibitors after
failure of conventional treatments [13].

TNF-a is a cytokine involved in the pathogenesis of in-
flammatory and autoimmune diseases. Therapeutic drugs
act as antagonists by blocking the interaction of TNF-a
with type 1 (TNFR1) and type 2 (TNFR2) receptors and
have been actively investigated in the last few years, as
reported by E. Maxon et al. [7]. However, Rahul Masson
et al. together with systemic therapy such as antibiotics
and oral retinoids, which are most often used in PCAS,
draw attention to procedural treatments such as surgical
excision, photodynamic therapy, laser treatment and
radiotherapy, which are generally effective in autoimmun-
ization and have a low level of reported side effects [3].

Receptors on the surface of immune cells, which we
studied in relation to autoimmunity, divide cells accord-
ing to the direction of action, such as the humoral link
(CD20) and the cellular link (CD3, CD4, CD8) of immunity.
Branisteanu D. E. Et al. also describe in their study the
distribution of CD20, CD3 and CD8 cells, but do not con-
sider the CD4 subpopulation [6], which, according to our
research, has an important antigen-presenting function
and significantly exceeds the number of CD8 cells.

To better understand the functional distribution of the
cells we studied, it should be noted that the CD20 cluster
of differentiation is mainly expressed on B-lymphocytes, a
marker that stains 35-37 kDa molecular structures of the
tetraspan family (TM4SF), which is related to calcium ion
channels and plays a possible role in the activation and
regulation of B cells. In turn, the expression of the CD3
differentiation cluster occurs on the surface of T-cells and
is responsible for signal transmission to antigen recep-
tors, the molecular weight of which ranges from 20 kDa
to 28 kDa, is part of the cytoplasmic tail of the ITAM
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complex (immunoreceptor tyrosine activating motif) and
includes 3 CD3y subunits, CD3¢, CD3d [10]. According
to D. E. Branisteanu et al., it was CD3 positive cells that
occupied up to 90 % of the entire lymphoid infiltrate, and
CD20 positive B lymphocytes were single and located
around the vessels [6]. These data completely contradict
our results, where the density of CD20 positive B-lym-
phocytes was by no means lower, and sometimes even
higher, than CD3 positive T-lymphocytes, and could differ
only in localization and depth of location in the dermis. In
addition, our work separately investigated the location of
the inflammatory infiltrate in the structures of the piloseba-
ceous unit, which we did not find in any published study.

The protection of the body, which is provided by the
effector functions of T-lymphocytes, is called cellular im-
munity. T-lymphocytes are important for the elimination
of microbial pathogens that multiply intracellularly, as well
as for the elimination of some extracellular pathogens,
most often by recruiting other leukocytes. CD4 has a
molecular weight of 55 kDa and belongs to the Ig super-
family, performs the function of a coreceptor during the
activation of T cells or macrophages; whereas activation
can be induced by any antigen and restricted by the major
histocompatibility complex of class Il. CD4*—T-helpers can
differentiate into four types — Th1 (cytokine IFN-y), Th2
(cytokine IL-4, IL-5, IL-13), Th17 (cytokine IL-17, IL-22),
Tfh (cytokine IL-21) responsible for immune responses
with activation of macrophages (Th1), activation of eosin-
ophils and mast cells, alternative activation of macrophag-
es (Th2), mobilization and activation of neutrophils (Th17)
and production of B-cell antibodies (Tfh) [10]. Our study
revealed a significant accumulation of CD4*—T-regulatory
cells as an effector link of antigen-presenting cell immu-
nity. Together with the activation of B-lymphocytes, this
situation indicates in favor of autoimmunization, which is
also noted by Yuanting Yu et al. [1].

CD8 is a heterodimer of two subunits CD8a and
CD8b, having a molecular weight of 34 kDa and belonging
to the Ig superfamily, which performs the function of a
coreceptor during the activation of T-cells or a separate
population of dendritic cells; whereas activation can be in-
duced by any antigen and restricted by the main histocom-
patibility complex of class | [10]. Branisteanu D. E. et al.
in their IHC studies of inflammatory infiltrates examined
the fraction of CD8*-T-lymphocytes and noted their small
proportion among CD3+ lymphocytes [6], which coincides
with our results: the majority of CD3+ lymphocytes were
identified by us as CD4*~T-helpers.

An increase in the number of CD4*~T-helper and
CD20*-B-lymphocytes compared to CD8*-T-cytotoxic
lymphocytes in PCAS indicates a powerful humoral re-
sponse that is responsible for the protection of the host
organism through secreted antibodies that are effective in
combating extracellular microorganisms and their toxins.
Itis believed that the humoral response is most powerful
against microorganisms that have a capsule of polysac-
charides and lipids, which become a target for produced
antibodies, while CD8*-T-cytotoxic lymphocytes can
respond only to protein antigens. Thus, the study of the
features of the immune response in PCAS indirectly helps
to clarify the spectrum of etiological factors for improving
the treatment strategy.
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Conclusions

1. Thus, the pathohistological picture of damage to
the pilosebaceous unit of the scalp in PCAS is charac-
terized by a deep inflammatory infiltrate located at the
level of the reticular dermis or hypodermis, the develop-
ment of perifolliculitis in the direction of the formation of
deep abscesses and the destruction of polysal follicles
with the formation of lymphoplasmacytic granulomas or
granulomas with giant cells, ligamentous hyperplasia of
the apparatus of sebaceous glands opening into the hair
follicle. Given the bactericidal and fungicidal properties of
each fat that actively produces sebaceous glands, their
hyperplasia in PCAS may be an indirect confirmation of
an adaptive response to commensal biological factors in
the development of this pathology.

2. Accumulation of CD20 (+) cells in the outer root
epithelial sheath and CD3 (+) cells in the outer and inner
root epithelial sheath around the shaft of the hair follicle
bud, which is a source of stem cells for reparative regen-
eration of the epidermis and epithelization of the wound
surface of the skin, probably leads to a prolonged period
of healing and alopecia in PCAS.

3. The high density of infiltration by CD20 (+) and
CD3 (+) cells in the excretory ducts of the sebaceous
glands and CD3 (+) cells in the secretory departments of
the sebaceous glands probably leads to hyperplasia of
the sebaceous gland apparatus, as a reactive process of
reparative regeneration in PCAS.

4. The predominance of CD4*—T-helpers, compared to
CD8*T-cytotoxic lymphocytes, among the CD3 (+) cells
of the inflammatory infiltrate in PCAS indicates the superi-
ority of the effector mechanisms of the immune response,
which as a result leads to the activation of macrophages,
neutrophils and CD20 (+) B-lymphocytes, which is reflect-
ed in the accumulation of these cells in the foci of chronic
inflammation around pilosebaceous units of the scalp.

Prospects for further research. Continuing the study of
Hoffman’s disease requires information on the expression
of markers of intercellular adhesion in the epidermis and
hair follicles, as well as the state of vascularization around
pilosebaceous units, which may be the cause of hair loss
due to damage to the reparative properties of stem cells
in hair follicles.
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ExcnepumeHTanbHe AOCAIAKEHHS LWoA0 epEKTUBHOCTI NPO6iOTMUHKX

Ae3iHeKTaHTIB NniA Yac AikyBaHHA NOLMPEHOro NEPUTOHITY

0. 0. binaeBa®*F, |, B. Kaponb®?BP, 0. 0. AApuKOLCE

"HaLjioHaAbHUI YHIBEPCHUTET OXOPOHKM 3A0P0B’A YKpainu im. M. A. LLiynuka, M. Kuis, 2KomyHaAbHe HenpubyTkoBe NiANPMEMCTBO «OAechKa

obAacHa KaiHiuHa AikapHs» Oaecbkoi 0bAacHoi paau», YkpaiHa

A - KOHUENLiA Ta AU3aiH AOCAIAXEHHS; B - 36ip aaHux; C - aHaAi3 Ta iHTepnpeTalis AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

Meta poboTi — gocnignutn edhekTUBHICTb NPOBIOTUYHNX Ae3iHEKTaHTIB ANt CaHaLiil YepPEBHOT NOPOXXHUHM NpU eKcnepy-
MEHTaIbHOMY NEPUTOHITI.

Marepianu i metoau. EkcneprmeHTansHe focnimkeHHs 3aincHeHo B HawioHanbHOMY YHIBEPCHUTETI OXOPOHM 340POB’S YkpaiHu
imeHi M. 1. Wynuka Ha 45 Binux ctateBo3pinux Lypax-camusx niHii Wistar Bikom 4—5 micsiLis, kM MogenoBan NepUTOHIT.
[ocnigHux TBapuH noginunu Ha 3 rpynu no 15 TBapuH y KOXHIN. JlikyBaHHA TBapUH ocHOBHOI rpynu (I rpyna) nepeabavano
MPOMMBAHHS YePEBHOT MOPOXHWHN 5 % PO34YMHOM NPOBIOTUYHOMO AE3iHPEKTaHTY, MICAS LbOro HAaHOCUAW MPOBIOTUYHUIA fe-
3iHpikyBanbHWIA cnpeii, Nicns 3allmMBaHHs onepaLiiHoi paHW Ha HET HaHOCUIK renb i3 NpobioTukamu. [ns caHaLlin YepeBHOT
NOPOXHWHW LLLypiB rpynu nopisHsHHS (Il rpyna) BukopucTanu po3umH copbenTy. JlikyBaHHs LypiB rpynu nnauebo-KoHTponto
(Il rpyna) nepenbayano npommsaHHs YepeBHoi nopoxHHK 0,9 % posunHom NaCl. Y nicnsonepauiiHomy nepiogi BCi TBapUHK
OTpUMyBanu aHTUbaKTepianbHy Ta 3HebonBansHy Tepanito. PenanapoTtomii ns caHaLin YepeBHOI MOPOXXHUHU BUKOHYBanu
3 iHTepBanom 24—48 roauH. 3aiicHUNM iMyHONoriYHe, ricTonorivyHe, ricToxiMiyHe Ta iMyHOTiICTOXiMIYHE JOCHIIKEHHS.

Pesyabrati. Y rpyni, gy nikyBanu npobiotuiHumm fesiHdektaHtamu, Bikvnmn 10 (66,7 %) Lwypis, y AKX NiKBIOBaHO NEPUTOHIT,
LU0 NIATBEPMKEHO KNIHIYHUMM, iIMYHONOTYHUMM Ta MOPONOriYHUMM AaHUMK. Y rpyni nopiBHAHHS Bukum 8 (53,3 %) wypis,
y SIKUX NiKBiAOBAHO NEPUTOHIT. YCi TBAPUHM rpyni nnauebo-KOHTPOMHO 3arMHynu Bif TSXKKOMO NEPUTOHITY. BUKopucTaHHs pos-
poBneHOro NikyBaHHS Yy TBApUH | rpynu B KCNEPUMEHTI CNIPUSINO 3HKEHHIO LIMTOMITUYHOT aKTUBHOCTI CUPOBATKY KPOBI LLLOAO
BIACHYMX NEVIKOLMTIB i 30epexxeHHI0 (YHKLIOHAMBbHUX MOXIIMBOCTE MOHOLMTIB Ha aanToBaHOMY PiBHi BXe Ha n'aTy foby
ekcnepumeHTy. Ha cbomy foBy nokasHWky dyHKLiOHamNbHOI akTUBHOCTI MOHOLMTIB BiANOBIAaNM pethepeHTHUM 3HAUYEHHSM.
Y ekcrniepumeHTanbHUX TBapuH |l rpyn AOCimKeH: NOKa3HWKW ONTUMI3yBanmucs Tinbku Ha CbOMY J00Y eKCrepyMeHTy, ane
BCE 0JHO He Bignosiganu pedepeHTHUM Mexam. Y Il rpyni gocnigkeHi NoKa3HUKWM 3HAYHO 3HUXKEHI WOAO0 pedepeHTHUX
MPOTArOM YCbOrO CMOCTEPEXEHHS.

BucHosku. Y | rpyni Bvxwmnn 66,7 % tBapuH, B Il rpyni— 53,3 %, a B |l rpyni BCi LLypy 3aruHynu, LLO CBIAYMTL NPO HeedeKTUBHICTL
caHauii yepeBHoi nopoxHUHM 0,9 % posunHom NaCl npu nolumpeHomy nepuToHiTi. Mpu 3acTocyBaHHI NPOBIOTUYHMX
AesiHeKTaHTIB y TBapuH | rpynm BinbyBaeTbCA NocTynoBe 30inbLUeHHs KinbkocTi CDB8+ KniTUH y TKaHUHHOMY iHAbinbTpaTi
3 JOCTOBIPHUM BiHOBMEHHSIM (hyHKLIOHANbHOCTI MOHOLMTIB 3a 3aransbHum HCT-TecTom. Y pasi 3actocyBaHHs COPOEHTY Ta
0,9 % po3unHy NaCl Ha cbomy [0By 3achikcoBaHO KPUTUYHE 3HIKEHHS KinbkocTi CDB8+ KNiTUH 3 OBHOYACHUM NPUTHIYEHHAM
iXHbOT cpyHKuji. Lle cBigunTb Npo akTyBaLlito iMyHHOI BifNOBIA| Ta NO3UTUBHWIA BNMB PO3pOBNEeHOro NikyBaHHs y TBapuH | rpynu.

An experimental study on the effectiveness of probiotic disinfectants in the treatment
of disseminated peritonitis

0. 0. Bilyayeva, I. V. Karol, O. O. Diadyk

The aim of the work was to investigate the effectiveness of probiotic disinfectants for sanitation of the abdominal cavity in
experimental peritonitis.

Material and methods. An experimental study was conducted at the Shupyk National Healthcare University of Ukraine on
45 white sexually mature male Wistar rats aged 4-5 months, which were used to simulate peritonitis. The rats were divided
into 3 groups, 15 animals in each. The treatment of animals in the main group (group I) was as follows: the abdominal cavity
was washed with a 5 % solution of probiotic disinfectant, after which a probiotic disinfectant spray was applied, and after
suturing the surgical wound, a gel with probiotics was applied to it. A sorbent solution was used to clean the abdominal cavity
of rats in the comparison group (group Il). Treatment of rats in the placebo control group (group Ill) consisted of washing the
abdominal cavity with 0.9 % NaCl solution. In the postoperative period, all animals received antibacterial and analgesic therapy.
Relaparotomies for the purpose of abdominal cavity sanitation were performed at intervals of 24—48 hours. Immunological,
histological, histochemical and immunohistochemical studies were performed.

Results. In the group of animals treated with probiotic disinfectants, 10 (66.7 %) rats survived, in which peritonitis was eliminated,
as evidenced by clinical, immunological and morphological results. In the animals of the comparison group, 8 (53.3 %) rats
survived, in which peritonitis was eliminated. All animals of the placebo control group died from severe peritonitis. The use of the
developed treatment in the experiment in animals of group | contributes to a decrease in the cytolytic activity of blood serum in
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relation to their own leukocytes and the preservation of the functional capabilities of monocytes at an adapted level already on
the 5th day of the study. At the same time, on the 7th day, the indicators of the functional activity of monocytes corresponded
to the reference values. At the same time, in experimental animals of group Il, optimization of the studied indicators occurred
only on the 7th day of the experiment. However, they did not correspond to the limits of the reference values. In group ll, the
studied indicators were significantly reduced relative to the reference values throughout the study.

Conclusions. In group |, 66.7 % of animals survived, in group Il — 53.3 %, while in group Ill — all animals died, which indicates
the ineffectiveness of abdominal cavity sanitation with 0.9 % NaCl solution in widespread peritonitis. When using probiotic
disinfectants in animals of group |, there is a gradual increase in the number of CD68+ cells in the tissue infiltrate with a signi-
ficant restoration of monocyte functionality according to the general NCT test. While when using the sorbent and 0.9 % NaCl
solution, a critical decrease in the number of CD68+ cells with simultaneous suppression of their function is noted on the 7th day,
which indicates the activation of the immune response and the positive effect of the developed treatment in animals of group I.

OpHieto 3 HarcknaaHiwyx npobnem abaoomiHanbHOI Xipyprii
€ NEPUTOHIT. LLInpoke BUKOPUCTaHHS B KMiHIYHIN NpakTuL
KOMM'KoTepHOI ToMorpadii, eHAOCKONIYHMX | TanapocKoniy-
HUX METOAVK NS AiarHOCTUKM Ta NiKyBaHHS NEPUTOHITY,
BMPOBaPKEHHS HAMHOBILUMX OOCArHEHb IHTEHCUBHOI Te-
panii Ta aHecTesionorii He BigNOBiAalTb BUMOraMm LoAo
MOMIMLLEHHS MiKyBaHHS MOLUMPEHOTO NepUTOHITY [1].

HwHi aHTMBIOTMKOPE3NCTEHTHICTL MIKpOOPraHi3miB —
30yHVKIB NEpUTOHITY Ta abaoMiHanbHOro cencucy — €
OfiHiEl0 3 HalcknagHilumMx npobnem nig yac nikyBaHHS
TaKux NaujieHTiB. HoBUM HanpsiMoM Ans NofonaHHs aH-
TMBIOTUKOPE3NCTEHTHOCTI Nif Yac NikyBaHHS NEPUTOHITY
€ 3aCTOCyBaHHSA NPOBIOTUYHMX OE3iH(DEKTAHTIB, i LLIMPO-
KWW CNEKTP iXHiX BMACTUBOCTEW CNPUATUME BUPILLEHHIO
GaraTboX NuTaHb.

Bacillus subtilis — nobpe Bigoma rpamno3uTeHa
GakTepis, OAWH i3 MepLnX OpraHiamiB, reHOM SKOro
ycniluHo aHoToBaHui. B. subtilis pobpe Bigoma 3a 6e3-
NEYHUM CTaTyCOM, LLO Momerilye oumLLeHHs Ginka abo
meTaboniTie 6e3 eHgoTokcuHy [2]. Mopsg i3 Escherichia
coli, Bacillus subtilis € HaikpalLe BUBYEHUM MiKpoopra-
Hi3MOM. B. subtilis BUKnuKae HaykoBui iHTEpeC Yepes
CBOI 3AaTHICTb YTBOPIOBATY TEPMOCTIWKi cnopu. [Hwa
ocobnusicTb B. subtilis — akTUBHe MOIMUHAHHA €K30-
reHHoi HK. Lle pobuTb ii npuaaTHOW Anst reHeTUYHIX
MaHinynsauin i gocnigxeHb. PisHi BNacTMBOCTI, SK-0T
MOoAynALis MikpobioMy Ta NMpoayKyBaHHA (DepMeEHTiIB,
pobnsTh B. subtilis onTuManbHOW Anst BUKOPUCTAHHS B
iHHOBAL|iiHUX MUIMHMX 3acobax Anst TBEPANX NMOBEPXOHb,
0cobnu1BO B nikapHsx, e BOHa 3anobirae KonoHisauii
naToreHHUMKM opraHiamamu [3].

pyna B. subtilis 06’egHye HaAMOLLMPEHILLi rpamnoan-
TMBHI GakTepii 3 YyaoBMM NOTEHLianom aganTaii, LWo fae
M 3MOry BIDKMBATW HaBITb 3@ eKCTpeMarnbHKX yMoB [4].
B. subtilis — mogenbHWiA opraHiam, Sikuii BUKOPUCTOBYOTb
LS LOCAiMKEHHS PyXIMBOCTI KNITVH, yTBOPEHHS Gionnis-
K1, cekpedii 6inka, noainy KnituH, BioCUHTE3y BTOPUHHIX
meTaboniTie [5]. Kpim Toro, B. subtilis € komepLjiiiHO Bax-
NMBKUM NPOGIOTMKOM, LLIO, 5K BiZJOMO, NPOAYKYE BTOPUHHI
meTabonitT 3 aHTMbaKTepianbHOW, NPOTUrPMOKOBOIO,
MPOTMBIPYCHO Ta NPOTU3ananbsHo Aismu [6].

OTxe, aKTyanbHUM BBaXaeMO NPOLOBXEHHS AOCHi-
[DKeHb Ons onTUMi3aLii pesynbraTiB nikyBaHHS XBOPUX
Ha NOLLMPEHNIA MEPUTOHIT.

Merta po6otu

JocnignTn edpekTvBHICTb NPOBIOTUYHNX Ae3iH(EKTAHTIB
[NS caHaLli YepeBHOI NOPOXHMHI NPW ekcrnepyMeHTanb-
HOMY NEPUTOHITI.
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EkcnepvmMeHTanbHe OOCMIAXEHHS 34incHWnmn B Ha-
LioHanbHOMY YHIBEPCUTETI OXOPOHM 3A0POB’S Ykpa-
HuW imeni M. 1. Wynuka Ha 45 6inux cTateBo3pinux
Lypax-camusx niHii Wistar sikom 4-5 micsiuis. TeapuH
yTpumyBanu y BiBapii, AOTPUMYIOYNCL 3aranbHo-
NPUAHATMX HOPM. g Yac BUKOHAHHS ekcriepuMeHTarb-
HOTO AOCTIMKEHHS KepyBanuCh 3aranbHONPUAHATUMU
BITYNBHSHUMW Ta CBITOBUMMW ETUYHUMU 3aKOHaMMU,
odepxanu fo3sin Komicii 3 nutaHb eTukn HauioHanb-
HOTO YHIBEPCUTETY OXOPOHU 3L40POB’S YKpaiHu iMeHi
M. 1. Wynwuka (npotokon Big 07.11.2022 p. Ne 8). Yci
6ontovi MaHinynsuii TBaprHam 3giicHUNM nig 3aranb-
HOl aHecTesiet. NepuToHIT ModentoBanu WIsaXom
BBEAEHHS B YepeBHY NOpoxHWHY 10 % posynHy ka-
noBol cycnexsii 3 pospaxyHky 0,5 mn Ha 100 r macu
Tina TBapuHu [7]. Wypis BMBOAWUNM 3 eKCNEPUMEHTY
nepeno3yBaHHSAM npenaparis Ans aHecTesii.

Y npoueci ekcrnepuMeHTy 34ICHUNN KNiHIYHI, MOp-
dponoriyHi, MikpoBionoriyHi Ta iIMyHONOriYHi AOCHIKEHHS.
Y Uin cTaTTi HaBedeHO OKpeMi pesynbTaTit KMiHIYHWX,
iIMYHOSOMYHMX Ta MOPONOTiYHMX JOCHISKEHD.

JocnigHvx wypis noginunu Ha 3 rpynu no 15 TBapuH
Y KOXHil. PO3BUTOK NEPUTOHITY BU3HAYanu KniHiyHo,
niaTBEPOAXYBanu iHTpaonepavinHo Ha 1-2 goby nicns
mopentoBaHHS. JTikyBaHHs TBap1H OCHOBHOI rpynu (1 rpy-
na) nepeadayarno NPOMUBaHHS YePEBHOT MOPOXHWHN 5 %
po34uHOM mpobioTnyHoro AesiHdektaHTy «SVITECO
PHS», nicnsa uboro HaHocunu NpoGioTUyHUIA ae3iHdi-
kyBanbHui cnpeit «kAREDERMA» Ha opraHn yepeBHOi
MOPOXHWHW, MICNS 3aLUMBAHHS ONepPaLinHoOi paHu Ha Hei
HaHocunw renb 3 npobioTukamm «SVITECO PPGy. [ina
caHaLjil YepeBHOI MOPOXHUHY LLYPIB rPYNU NMOPIBHAHHS
(Il rpyna) BrkopmCcTanu po34mH copbeHTy «EHTepocrenby.
JlikyBaHHs wypis rpynu nnaue6o-koHtponio (Il rpyna)
nepeabdayano NpoMyBaHHs YepeBHoOi NopoxHuHM 0,9 %
posumHom NaCl 3-5 pasis.

Y nicnsionepauiHomy nepiogi BCi TBapuHKN OTPUMY-
Banu aHtnbakTepianbHy Ta 3HeGomoBanbHy Tepanito.
Penanapotomii ans caHauiii YepeBHOI NOPOXHWUHW BU-
KOHyBanu 3 iHtepeanom 24—48 roguH.

MaTomopdonoriyHe AOCRIMKEHHS 3L4INCHUMN Ha
kacbeapi mopdonorii, KniHiYHOT naTonorii Ta cyaoBoi
MeOuUMHW HauioHanbHOro yHIBEpCUTETY OXOPOHM 300~
poB’s Ykpainu im. 1. J1. LLlynuka (3aBipyBayka kadeapu
— 0. 0. Asgwk). Docnigunnu 3paskv napietansHoi ovepe-
BUHYM PO3MIpOM 5—7 MM?, LLIO ofiepKaHi iHTpaonepaLiiiHo.
BuB4mnm 3miHn napietanbHoi ouepesuHn Ha 1, 3,5 Ta 7
[06u Big novaTky nikyBaHHsI.
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3aincHunu rictonoriyHe, ricToxiMiyHe N iMyHOrICTO-
ximivHe gocnimkeHHs (IFX[). PparmeHTn napieTansHol
ouvepeBuHu ikcyBanmm B 10 % po3unHi HelTpansHoro
3abydepenHoro dpopmaniny (pH 7.4) nporsrom 24—48 ro-
AuH. [icns gikcyBaHHS OTPUMaHOTo Matepiany BUKOHasM
CTaHaapTHy npoBodky B anaparti Excelsior AS (Thermo
Fisher Scientific, Benuka Bputanis), notiv 3anueanu B
napaciH Ha anaparti HistoStar (Thermo Fisher Scientific,
Benuka BputaHis). 3 oTpumaHux napadiHosux 6rokis
Ha potauiiHomy mikpotomi HM 325 (ThermoShandon,
Benvika bpuTaHis) BUroToBNSINM cepiiiHi ricTonorivHi 3piaun
3aBTOBLUKW 2—3 MKM, SiKi 3a6apBoBant reMaTtokCUniHOM
i €031HOM, MIKPOYKCMHOM 3a BaH [i30HOM [8].

[lns BU3HaYeHHS HAsSiBHOCTI Ta KifNlbKOCTi Makpodaris
Y KMiTMHHOMY iHdpineTpaTi 3aincHnmm IFXA 3 MoHokmno-
HanbHUMK aHTuTINaMu (MKA) MULLMHUMKM [0 MakpodariB
CD68 (clone KP-1), Master Diagnostica, Spain. ins IFX[
3pi3n NoMiLLanu Ha agre3uBHi ckenbus Super Frost Plus
(Menzel, HimeuwyunHa), BukopucTanu cuctemy Bisyanisavii
Master Polymer Plus Detection System (Peroxidase) (Incl.
DAB Chromogen), Master Diagnostica, Spain. Exkcnpecito
Mapkepa OLiHIOBany 3a HasiBHICTHO KOPUYHEBOIO 3a6apB-
NEHHS KMITUH Pi3HNX CTYNEHIB iIHTEHCUBHOCTI, BiAMOBIOHO
[0 Bi3yanbHOI aHanorosol WKanu. IHTEHCUBHICTb eKc-
npecii oujHoBanu Big 0 (Hemae) go +++ (Bupaxena) [9].
MosnTneHi CD68 mMakpodary obpaxoByBanu Ha ckaHepi
3d HISTECH Pannoramic DESK DWII. Bukopuctanm
nporpamy SlideViewer, 3actocysanu nnarit QuantCenter.
OBpaxyHku 3aiiicHnmM npu 36inbLueHHi 0b’ekTrBa — 63,
okynsp — 10 (63 x 10) y Tpbox nonsix 3opy. Mo3MTUBHUMM
BBaXxanu KMiTWHY, LLOAO SKVX BU3HAYEHO eKCNpecito Bif
++ [0 +++, HeraT¥BHUMK — 3 HeraTBHoO Ta/abo cnabo
NO3UTUBHOIO EKCTPECIEI.

MikpockoniyHe gocnimpKeHHs Ta poToapxiByBaHHS
30iINCHUMKM, BUKOPUCTABLLUM CBITIIOONTUYHI MIKpOCKOMM
ZEISS (HimewunHa) 3 cuctemoro obpobkv gaHux Axio
Imager.A2 npw 36inbLueHi 06’ekTuBiB X5, x10, %20, x40,
6GiHoKynsipHOI Hacaakv — 1,5 Ta okynspis — 10 3 kameporo
ERc 5s, Carl Zeiss PrimoStar 3 kamepotro Axiocam105 color.

[lns BU3HAYeHHs piBHS IHTOKCUKALT Ta AMHaMikv ne-
pebiry NepuToHITY OLiHIOBaNM (OyHKLIOHAMNbHY akTUBHICTb
MOHOUMTIB y 3aransHomy HCT-Tecri.

CTaTuCTMYHO pesyrnsTaTi AOCTILKEHHS onpaLoBany,
3acTtocyBaBLK nporpamy Statistical software EZR v. 1.64
(graphical user interface for R statistical software version
4.3.1, R Foundation for Statistical Computing, Vienna,
Austria). AkLo BMGipKa BianoBigana 3akoHy HopMasibHOMo
pO3noAiny, CTaTUCTUYHI FiNOTE3W LLOAO PIBHOCTI CEPEaHIX
y ABOX 3anexHux abo HesanexHux B1bipkax ouiHoBanm
3a kpuTepisimmn t CTbtogeHTa abo F diwepa npu piBHi 3Ha-
yywwocTi 95 % (a = 0,05). Konu nokasHuku He Bignosiganm
3aKOHY HOpPMarnbHOro PO3NoAiny AaHWX, BUKOpUCTanm
MeTOaM HenapaMeTpUYHOI CTaTUCTUKYW, 3aCTOCYBaBLLUU
KpUTEPIi AN NepeBipk1 CTaTUCTUYHUX rinoTe3 Binkokco-
Ha—ManHa-BitHi (U) Ta paHrosux cym BinkokcoHa (T).
Y BCiX BUNaaKax CTaTUCTUHHOTO OLHIOBAHHSI 3HAYEHHS!
p < 0,05 BU3Ha4eHO §K BiporiaHi.

PesyAbTati

Y mabnuui 1 HaBedeHo KNiHiYHi AaHi LLIOAO BUXUBAHOCTI
LLypiB, LLIO 3adpiKCOBaHi Mif Yac ekcnepuMeHTarnbsHoro 4o-
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Tabauua 1. BuxuBaHicTb LLypiB nig Yac ekcrnepuMeHTanbHOM0 AOCHIMKEHHS

= e
e % e %

l,n=15 10 66,7 5
Il,n=15 8 53,3 7
lIl,n=15 0 0 15

%

33,3
46,7
100

cnimpxeHHs. B ocHoBHiv rpyni Buxumm 10 (66,7 %) wypis, y
rpyni nopiBHAHHA — 8 (53,3 %), y rpyni nnauebo-koHTponto
BCi TBAPUHW 3ar1HYMU Bif TSHXKKOTO NMEPUTOHITY.

Migvac IFXA y | rpyni wypis 3 MKA go CD68 makpo-
¢hari Ha 1 OOy BMSIBNEHO NO3NTMBHY ekcnpecito CD68
NO3UTUBHKX MakpodhariB y AinsHKax 3ananexHs (puc. 1),
wo ctaHoBuna 26,36 % kniTuH iHgineTpaTy. Ha 7
[00y KinbKiCTb NO3WUTUBHWUX Makpodaris i3 BUPaXeHO
ekcnpecieto 36inblumnacs, ctaHosuna 34,84 % knituH
iHbinbTpaty (puc. 2).

MNig vac IFXA y Il rpyni wypis 3 MKA go CD68
makpodari Ha 1 foby BcTaHoBneHa HasBHicTb CD68
MO3NTUBHUX Makpodaris y AinNsAHKkax 3ananeHHs, Lo
craHoBum 45,41 % kniTuH iHdineTpaty (puc. 3). Ha 7
[00y KinbKiCTb NO3UTUBHWX Makpodaris i3 BUPaXeHO
ekcrnpecieto 3ameHwwmnacs, ctaHosuna 0,56 % KniTuH
iHbinbTparty (puc. 4).

MNig yac ITXA y I rpyni wypis 3 MKA go CD68
makpodaris Ha 1 foby Bu3HayeHO HasBHiCTb CD68
NO3NTUBHUX MakpodariB y AinNsHKkax 3ananeHHs, Lo
craHoBuna 28,44 % kniTuH iHdineTparty (puc. 5). Ha 7
[00y KinbKiCTb NO3UTUBHWX Makpodaris i3 BUPaXeHO
ekcnpecieto 3ameHwwmnacs, crtaHosuna 0,51 % KniTuH
iHbinsTparty (puc. 6).

AHani3 pesynbraris i 06paxyHOK NO3WUTUBHWX i Hera-
TnBHUX CD68 Makpodaris y BCiX TPbOX JOCTIAHMX rpynax
HaBegeHo B mabuyi 2. CDB8+/- kniTvHu iHinsTpaty
obpaxyeanu Ha ckaHepi 3d HISTECH Pannoramic DESK
DWII, sukopucrtasLlum nporpamy SlideViewer i nnariH
QuantCenter.

Kinekicte CD68+ y | rpyni TBapuH 36inbLumnnacs 3
26,36 % Ha 1 goby no 34,84 % Ha 7 o6y (p = 0,011) Ha
(hOHi BUKOPUCTaHHS 4151 CaHaLlill YePEBHOI MOPOXHUHN
npoB6iOTUYHWX Ae3iIH(EKTaHTIB, Lo € CTUMynSTOpaMu
makpodaris. Y Il rpyni 3HuxeHHs kinbkocTi CD68+ 3
45,41 % Ha 1 poby no 0,56 % Ha 7 goby (p < 0,001)
BinOynocs yepes BiACYTHICTb CTUMYNALIT Makpodaris
nig Yyac caHauii YepeBHOI NOPOXHUHM copbeHToM. Ta-
KOX CTUMYNALis makpodpari He BigbyBanacs nig yac
caHauin YepeBHoi nopoxHuHK 0,9 % po3syumHom NaCl
y TBapwuH Il rpynu, npo Wwo CBiAYMNO 3MEHLEHHS
kinbkocTi CD68+ 3 28,44 % Ha 1 poby o 0,51 % Ha 7
noby (p < 0,001).

Y mabnuui 3 HaBeeHo AaHi Woao yHKUioHaNbHOT
AKTUBHOCTI MOHOLIMTIB B €KCrepUMeHTanbHUX TBapuH.
BcTaHoBneHo, WO HakonMyeHHs B CMPOBATLi KPOBI
TOKCUYHMX NPOAYKTIB MiKpOBGHOTO MOXOKEHHS 3yMOBHOE
MPUrHIYeHHS (PYHKLiIOHANbHOI aKTUBHOCTI MOHOLMTIB
nepugepPUYHOT KPOBI — OCHOBHMX KIiTUH-PerynaTopis
aHTUMIKPOBHOI peakTUBHOCTI OpraHiamy.

Y | rpyni BCTAHOBMNEHO 3HWXEHHS PYHKLOHAMBHOT
aKTUBHOCTI MOHOLWTIB LLOAO PePepeHTHUX 3Ha4eHb y 2,6
pasa Ha 1 goby gocnipxeHHst. BTiM, cnoctepirany nocty-
roBe MiABULLEHHS NMOKa3HWKIB 10 7 [06u, KON BOHM [0-
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Puc. 1. | rpyna, 1 no6a. Mo3ntnBHa ekcnpecis Makpodaris y AinsiHkax knituHHoro iHdinstpary. IMNXA 3 MKA go CD68, 36inbLueHHs x200.
Puc. 2. | rpyna, 7 poba. BupaxeHa noautuBHa excripecis Makpodari y 3oHi pereHepaLii mesotenito. IPX 3 MKA go CD68, 36inbluenHs x400.
Puc. 3. Il rpyna, 1 poba. Mo3nTuBHa ekcnpecis Makpodaris y AinsiHkax knituHHoro iHdinstpary. IMXA 3 MKA go CD68, 36inbLueHHs x200.

Puc. 4. 1l rpyna, 7 poba. MosnTuBHa ekcrpecis NOoANHOKINX Makpodharis B 30Hi pereHepaLii Ta AinsiHkax KnituHHX iHbinbTparis. IFX[ 3 MKA go CD68, 36inbLueHHs x200.

Puc. 5. Il rpyna, 1 fo6a. MosnTnBHa ekcnpecist NOOAMHOKNX Makpodaris y AinsiHkax knituHHOro iHdinetpary. IFXA 3 MKA go CD68, 36inblueHHs x300.

Puc. 6. Il rpyna, 7 fo6a. Y noni 3opy HeMae NO3WTUBHUX KMiTUH — MakpodbariB y AinsiHkax knituHHoro iHdinstparty. IFX[ 3 MKA go CD68, 36inbiueHHs x100.

44

carmu pedhepeHTHUX 3HayeHb i cTaHosum 8,06 + 0,74 %.
3a3Haummo, Lo Bxe Ha 5 foby OCTiIKEHHS BUSIBNEHO
306epexeHHs1 (hyHKLOHANBbHWUX MOXMMBOCTEN MOHOLMTIB
Ha aganToBaHOMY piBHi.

Y Il rpyni Ha 1 406y BCTAHOBMEHO 3HWKEHHS yHKLO-
HarnbHOI aKTUBHOCTI MOHOLWTIB LLOAO PedhepPEHTHMX 3Ha-
YyeHb B 3,3 pasa (p < 0,05). Ha 7 noby BrsiBneHo TeHaeHLito
[0 NiABWLLEHHS aKTUBHOCTI MOHOLMTIB LLIOAO MOKa3HMKa 1
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100U JOCTIMKEHHS, ane 3Ha4YeHHs 3anuLLanmcs sHMKEeHN-
mu woao pedepertHrnx — B 1,8 pasa (p < 0,05).

Y pesynerati aHanisy gaHux |l rpynv TBapuH BrU3Ha-
YEHO ICTOTHE MPUTHIYEHHS (OYHKLIT MOHOUWTIB nepude-
PUWYHOT KPOBI LLOAO pedpepeHTHNX 3HaveHb — B 4,9 pasa
(p <0,05). Ha 7 poby pocnimxerHs y [l rpyni nokasHuku
HE OLiHKOBaNM, OCKiNbKM BiNbLUICTb TBAPWH 3aruHyna oo
LIbOro TEPMiHY.
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Tabauus 2. ObpaxyHok CD68+/- kniTuH iHiNbTpaTy y rpynax LAOCHiLKEHHS

I rpyna

1p006a,n=258 (7 po6a, n=907

Il rpyna Il rpyna

1 2063, = 1199

1p006a,n=196 (7 po6a,n=718
CD68+ 68 (26,36 %) 316 (34,84 %) 0,011 89 (45,41 %) 4 (0,56 %) <0,001 341 (28,44 %) 3 (0,51 %) <0,001
CD68- 190 (73,64 %) 591 (65,16 %) 0,011 107 (54,59 %) 714 (99,44 %) <0,001 858 (71,56 %) 594 (99,49 %) <0,001

Tabauua 3. MokasHUKM yHKLOHANBbHOI aKTUBHOCTI MOHOLMTIB Y TBApUH Y NpOLeCi MiKyBaHHS

DyHKUiOHanbHa aKTMBHICTb MOHOLMTIB TepMiH gocnimkeHHA PedepeHTHi

3HayeHHs (0 poba)
1 poba 3 poba 5 nob6a 7 poba

B 3aranbHomy HCT-TecTi, %

| rpyna 313+1,11 3,53+0,70 6,47 £ 1,36 8,06 + 0,74 8,07 £ 1,53
Il rpyna 2,46 £ 0,63 2,60 £ 0,56 3,13+0,34 4,36 £ 1,07 8,00 + 1,47
Il rpyna 1,707 1,53 + 0,56 1,13+0,23 - 8,40 + 1,60

OTxe, y pesynsTari JOCTIHKEHHS BCTAHOBMEHO, L0
3aCTOCYBaHHS pO3po6neHoi CxeMu NiKyBaHHs Crpusie
3HVDKEHHIO TOKCUYHOTO HaBaHTaXeHHs Ha edeKTOpHi
KNITUHW NPUPOAHOT peancTeHTHocTi. Lie, cBoEt Yeproto,
cnpuisie 30epexeHHI0 IXHbOI (OYHKLIOHANBbHOCTI i aKTh-
Bi3y€e peaKLiii aHTUMIKpOBOHOI pe3ncTeHTHOCTI. HaBeeHi
TeHAeHUiT BinbLU BUpPaXeHi Y LLypiB NepLUOi rpynu.

06roBopeHHA

MpoaHanizyBaBLIM pe3ynbTaT AOCHIMKEHHS, 3p0bunn
BUCHOBOK, LU0 Yy LUYPIB 3 eKCNepUMEHTaNbHUM nepu-
TOHITOM PO3BMTOK E€HOOTOKCUKO3Y TSXKKOTO CTYMeHs
NOB’A3aHNIA i3 HAKOMWYEHHAM B ayTOMOriYHiI cupoBaTLi
KPOBI MONEKYN CEPeAHbOI Macy MIKPOBHOIO NOXOMKEHHS.
Lli TeHaeHUii CNpUYMHAOTE NIABULLEHHS LUTOMITUYHOT
aKTVWBHOCTI CMPOBATKM KPOBI LLOAO ayTONOriYHMX nen-
KOUMTIB i 3MEHLUEHHS] TOKCUH3B A3yBanbHOi 34aTHOCTI
GinkiB cMpoBaTKM KPOBI. SHWKEHHS AETOKCUKALiNHMX
BMacTMBOCTEN ayTONOr4YHOI CMPOBATKM KPOBi NPU3BOANTH
[0 HaKOMUYEHHS TOKCUHIB MIKPOBHOrO Ta FiCTiOreHHOro
MOXOMKEHHS, WO 3YMOBMIOE TOKCUYHE MOLUKOMKEHHS
MOHOLWTIB, SKi € OCHOBHUMW ePEKTOPHUMU KMiTUHaMK
CMpaBXHbOro harouuTo3y Ta peryndaropamu agantai-
WHOTO IMYHITETY.

BukopucTaHHsl B ekcrnepuMeHTi po3pobrneHoro iky-
BaHHS 3 BUKOPUCTaHHAM MPOBIOTUYHMX Ae3iHeKTaHTIB
y TBapviH | rpynn cnpusino 3HWXKEHHK LMTOMITUYHOT
AKTMBHOCTI CUPOBATKM KPOBI LLOAO BACHMX NENKOLMUTIB
i 36epexeHHI0 PyHKLIIOHAMBHUX MOKITMBOCTEN MOHOLMTIB
Ha afanToBaHOMY PiBHi BXe Ha M'sTy 406y AOCHImMKEHHS.
Ha cbomy noby nokasHuky yHKLOHaNbHOI aKTUBHOCTI
MOHOLMTIB BiZNOBiganu pedepeHTHUM 3Ha4YeHHAM. Y
eKkcnepymeHTanbHuUX TBapwH Il rpynu ontumisauis go-
CTiIKEeHNX NoKa3HWKiB Binbynacs Tinbku Ha cbomMy 00y
CMOCTEPEXEHHS], ane i JaHi Bce 0A4HO He Bignosiganu
pedepeHTHUM Mexam. Y Il rpyni BUsSIBNEHO 3HauyLle
3HKEHHS NOKA3HWKIB, SKi BUBYAmW, W00 PEDEPEHTHUX
[aHUX NPOTSATOM YCbOTO €KCEPUMEHTY.

MOoHOLMTI — OCHOBHA JlaHKa CrpaBXHbOro haroLmTo3y,
BOHM BiirpatoTb BU3Ha4asbHy porb y peanisauii peakuin
NpVPOAHOI Ta aaanToBaHol iMyHororivHoI Bignosigi. Mg Yac
reHepaniaoBaHuX iHPEKLiNHUX NPOLECIB, SK-OT NEPUTOHITY,
MOPYLUEHHS PYHKLOHAMNBbHUX MOXMMBOCTEN MOHOLMTIB
3YMOBIHOE BUCOKWI PU3VK PO3BUTKY CUCTEMHOI 3anarnbHol
BIiANOBIAI Ta (hOPMyBaHHS! MOMIOpraHHOI HEAOCTATHOCTI.
Tomy 36epexeHHst ananTUBHOI peakLlii MOHOLMTIB € Bax-
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NVBUM 3aBAAHHAM Tif Yac NikyBaHHS CEMTUMHUX NPOLIECIB.
BukopucTaHHst y nikyBaHHI NpobioTUYHUX AesiHdek-
TaHTIB 3yMOBIHOE 3HVKEHHS @HTUIEHHOTO HABaHTAXKEHHS
Ha OCHOBHi €(heKTOPHI KNiTHM HecneumdiuHoi pesnc-
TEHTHOCTI BHACHiAOK aHTaroHiCTUYHMX edpekTiB NpoTH Na-
TOrEHIB LLUMSIXOM KOHKYPEHTHOTO BUKITKOUYEHHS. Kpim Toro,
3acToCyBaHHA NpobioTUYHUX Ae3iH(EKTaHTIB cnpusie
aKTVBaLil KMCHe3anexHnx MexaHiamis carouutapHoi
aKTMBHOCTI MOHOLMTIB BHACMIZOK TOrO, LU0 NPOAYLIEHTM
npoGioTUKIB Ait0Tb $IK CUrHamNbHI peLenTopy NpoTu na-
TOreHiB i aKTVBYIOTb BUPOONEHHs BeTa-aedeHsnHIB, sKi
MiABULLYIOTE PYHKLOHANbHY aKTUBHICTb MOHOLMTIB i B
30Hi 3anasneHHs, i B opraniami 3aranom [10].
34ifNcHEHe eKcnepuMeHTanbHe OOCMiOXeHHs
NpeLCcTaBNsiE HOBWI HanpsiM y ranysi po3pobrneHHs
KOMMMEKCHOro MikyBaHHA NEPUTOHITY. Y OOCTYMHIN
dhaxosiit nitepatypi He BUSIBNEHO AOCHIDKEHb, e Bu-
BYanM 6 edheKTMBHICTb caHaLin YepeBHOI MOPOXHUHM
npobioTn4HMMK AesiHdekTaHTaMu. Pasom i3 Tum, ony-
6nikoBaHo pesynbrati BaraTbox AOCHIAXEHb, Mig vac
SIKUX BMBYANM 3aCTOCYBaHHS NPOGIOTUYHMX Npenapartis
Ans NiKyBaHHS 3aXBOPHOBaHb LUMYHKOBO-KULLIKOBOIO
TpakTy, NPOGIOTUYHUX AE3iH(EKTAHTIB — HaBiTb Y CKNagi
Tepanii rHiHO-3ananbHNX 3aXBOPIOBaHb M'AKUX TKaHWH.
3a pesynbratamyt OKpeMMX OOCHIMKEeHb MokasaHo, Lo
Tepanis npobioTukamu Moxe 3anobiraT NepPBUHHOMY Ta
BTOPVWHHOMY CMOHTaHHOMY BakTepiansHOMY NEpPUTOHITY
npu umMposi neviHku [11]. IHWi aBTOpPW BMBYANM BMNMB
npobioTMYHMX npenapaTis, BBEAEHWX eHTepanbHo, Ha
OpraHiam npv NePUTOHITI. [LiALLNN BUCHOBKY: HE3BaXaroum
Ha Te, WO NPOBIOTMYHI WTaMy Manu TONEPaHTHICTb 0
aHTMBIOTWKIB, IXHE 3aCTOCYBaHHS HE NOKa3ano 3HavyLLol
KNiHIYHOT €HEKTUBHOCTI, X04a Marno BUCOKWIA piBEHb Mo-
3UTWBHOTO BNMMBY Ha AnCcHio3 kuwweyHuka [12].

BucHoBKHM

1. 3a HaLWMMK JaHuMu, NpobioTUYHI AesiHeKTaHTm
€ epekTUBHUMM A1 CaHaLin YePEBHOI NOPOXHUHM NpK
NEPWTOHITI, LLIO I0BEAIEHO 3a pe3yrikTatamMmu eKCrepumeH-
TanbHoro gocnimkeHHs. Tak, y | rpyni Buxuno 66,7 %
TBapwH, y Il = 53,3 %, a B lll rpyni Bci gocniaHi wypwn
3aruHynu. Lle cBigumno npo HeeeKTUBHICTb caHauil
yepeBHoi NopoxHWHK 0,9 % posunHom NaCl npu nowm-
PEHOMY NEPUTOHITI.

2.'Y pasi 3acTocyBaHHs NPOBIOTUYHNX Ae3iHDEKTaHTIB
y TBapuH | rpynu cnoctepiranu noctynose 36inbLUeHHS
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kinbkocTi CD68+ KNiTWH y TKaHWHHOMY iHdbinbTpaTi 3 Ao-
CTOBIPHUM BifHOBINEHHSAM (hYHKLOHAIbHOCTi MOHOLMTIB 3a
3aranbHm HCT-Tectom. Y pasi BUKOPHUCTaHHS COpOeHTY
12 0,9 % po3umnHy NaCl Ha cbomy 400y BU3HAYEHO KPUTUY-
He 3HVPKEeHHS KinbkocTi CD68+ KniTuH 3 0agHOYacHMM npu-
THIYEHHSIM iXHBOI oyHKLiT. Ha nigcTasi umx gaHnx 3pobunm
BV CHOBOK MPO aKTMBALLi0 iMYyHHOI BiAMOBIAi Ta MO3WUTVBHUI
BMIMB PO3pOGNEHOro NikyBaHHs y TBApWH | rpymu.

MepcneKTMBY NoAAAbLLMX AOCAIAKEHb. Pesynsratu
€KCMepUMEHTANbHOMO AOCMIAXEHHSI BNPOBaAXYOTbCS
B KMiHiYHy npakTuky. OTpuMaHi AaHi 0brpyHTOBYHOTL BU-
KOpWCTaHHS NPOBIOTUYHMX Ae3iHpeKTaHTIB Ansa caHauii
YepeBHOI MOPOXHUHM NPU NEPUTOHITI.
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OpwuriHaAbHI AOCAIAXKEHHS

HeupoakcianbHa aHecTe3if Npu peKOHCTPYKTUBHUX OnepaLifax 3 npuBoAy

06AiTEpyIOUOro aTepocKAepo3y HWKHIX KiHLBOK

A. B. Macyai®2A82¢ A 0. Astoba®i2AEF

*KHM KOP «KuiBcbka 0BAaCHa KAIHIYHA AIKapHSA», YKpaiHa, 2HallioHaAbHUIA YHIBEPCUTET OXOPOHM 3A0P0B’A YKpaiHu iMeHi M. A. Lynuka, M. Knis

A - KOHLIEMNLLS Ta AM3aMH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnipeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

KombiHoBaHa cniHanbHo-enigypancHa (KCEA) TexHika aHecTesii € edheKTMBHUM NigXo4oM, Lo NOEAHYE nepeBaru CriHanbHoi
Ta enigypanbHoi aHecTesii. Lien meTog 0cobnmBo KOPUCHUI ANs NaLLiEHTIB, SIKMM BUKOHAHO XipypriyHe BTPYYaHHS Ha HUKHIX
KiHLiBKax i siki noTpebytoTb 40AATKOBOT aHeCTesil (3 MOXIMBICTIO BBEAEHHS enigyparibHUX aHECTETUKIB Nif Yac onepaLii Ta B
paHHbOMY nicrnsonepawitHomy nepiogi).

Meta po60T1 - NOPIBHSIHHSA €HEKTUBHOCTI Pi3HNX METOLIB aHECTE3iONOorYHOro 3abe3neyeHHs nig Yac PEeKOHCTPYKTUBHUX
onepaLiii 3 npueoay obniTepy4Oro aTepOCKNEPO3Y HUKHIX KiHLIIBOK.

Marepianu i metoam. NMig yac poboTu nopiBHANM edekTuBHICTL cniHanbHoi aHecTesii (CA) 6e3 BUKOPUCTaHHS aj'toBaHTIB i
KCEA ans Bu3HaYeHHs onTUManbHOro MniaxoAy, WO CNpusiTUMe JOCArHEHHIO Kpalloi aHecTesii Ta aHanreTUYHoro edekTy,
3anobiraHHIo nicnsonepauinHnm ycknagHeHHsm. O6cTexeHo 60 nauieHTiB, siki Manui nokasaHHs 40 PEKOHCTPYKTUBHUX onepaLin
3 npyBoAY 06MNITEPYIHOro aTePOCKNEePO3y HUXKHIX KIHLIBOK; Bik navieHTiB — 65,61 + 7,36 poky; llI-IV knac 3a ASA. MNaujieHTu
3 rpynu CA (n = 30) otpumysanu rinepbapuynuii 0,5 % BynisakaiH B 06’'emi 3 Mn 6e3 fogaBaHHs af'toBaHTa, NpoonepoBaHi
3 rpynu KCEA (n = 30) ogepxxyBanu posuuH rinepbapuyHoro Gynisakainy rigpoxnopugy 0,5 % (15 mr, 3 mn); enigypansHa
aHecTesis — TecT-go3a 0,25 % izobapnyHoro po3umHy bynisakaiHy rigpoxnopuay (12,5 mr), Hagani Beogunu 0,25 % izobapuy-
HUI po3umnH ByniBakaiHy rigpoxnopuay (20 mr) B enigypanbHuin katetep Yepes 3 roauHu nicns novatky onepadii. BusHayeHo
TpWBAnICTb aHanresii, Yac noyaTky Ta perpecii CEHCOPHOI Ta MOTOPHOI Brokaaw, 34INCHEHO OLiHIOBAHHS 3a Bi3yanbHOKO
aHarmnoroBo0 LLKano, 3achikcoBaHo NobivHi epekTu.

Pe3ynbtati. BcTaHoBneHo, wo TpuBanicte aHanresii 3HayHo nogosxeHa B rpyni KCEA nopisHsHO 3 rpynoto CA —
437,05 £ 43,36 xB npotn 238,33 + 32,27 x8 BignosigHo (p < 0,0801). Mo4aTok CEHCOPHOI Ta MOTOPHOI Griokaan He MaB
3HaYyLLMX BigMIHHOCTeW y rpynax gocnimkeHHs. OuiHka 3a BidyasibHOK aHanoroBoto LWKanow Hkya y rpyni KCEA npotsrom
48 rogwH nicns onepauii. Y rpyni CA 3adikcoBaHa Binblia YactoTa BUHUKHEHHS nicnsionepaLiiHoi HyaoTv Ta bnioBaHHsS,
TpeMTiHHs. Y nauieHTis rpynv KCEA BUSIBNIEHO riNOTeH3ii, 3aTPUMKW CEHOBMMYCKaHHS, a MPUTHIYEHHS AUXaHHS HE BUHUKAIO.

BucHoBku. KombiHoBaHa criHanbHo-enigypanbHa aHecTesis € eDEKTUBHILLOK 3a CiHamnbHY, OCKifbkv NOeaHYE Nepesarut
cniHanbHoi Ta enipypanbHoi 6rokaz i BogHovac MiHimiaye ixHi Hegoniku. KCEA 3MeHLLye HeobXiaHi 4031 MICLIEBIX aHECTETHKIB
NOPIBHSIHO 3 enigyparnbHOK aHecTesieto AN AocArHeHHs 6axaHoro piBHs bnokagn. BetaHosneHo, wo KCEA 3abesnevye
KpalLe nepionepaLiiHe 3HeBOMNBaHHS, HixX CniHanbHa aHecTesis.

Neuroaxial anesthesia for lower limbs peripheral vascular disease reconstructive surgeries

A. V. Masoodi, D. 0. Dziuba

Combined spinal-epidural anesthesia (CSEA) is an effective approach that combines the advantages of both spinal and
epidural anesthesia into a single technique. This method is particularly beneficial for patients who have undergone lower
extremity surgery and require additional anesthesia, with the ability to administer epidural anesthetics both during the surgery
and in the early postoperative period.

The aim of the study was to compare the effectiveness of different methods of anesthetic support during reconstructive surgery
for atherosclerosis obliterans of the lower extremities.

Methods and materials. We compared the effectiveness of spinal anesthesia (SA) without the use of adjuvants and CSEA in
order to determine the optimal approach to achieve better anesthesia, analgesic effect, and reduce postoperative complications.
Atotal of 60 patients, aged 65.61 + 7.36 years, with indications for reconstructive surgery due to for peripheral artery disease of
the lower limbs and classified as ASA IlI-1V, participated in the study. The SA group (30 patients) received a 0.5 % hyperbaric
bupivacaine solution (3 ml) without an adjunct, while the CSEA group (30 patients) received a 0.5 % hyperbaric bupivacaine
hydrochloride solution (15 mg, 3 ml). Epidural anesthesia — test dose of 0.25 % isobaric bupivacaine hydrochloride solution
(12.5 mg), followed by the administration of 0.25 % isobaric bupivacaine hydrochloride solution (20 mg) through the epidural
catheter 3 hours after the start of the surgery. The duration of analgesia, onset and regression times of sensory and motor
blockade, VAS scores, and any side effects were evaluated and recorded.

Results. The duration of analgesia was significantly prolonged in the CSEA group (437.05 + 43.36 minutes) compared to the
SAgroup (238.33 + 32.27 minutes; p < 0.0801). The onset of sensory and motor blockade did not show significant differences

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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between the groups. The VAS scores were lower in the CSEA group throughout the 48 hours postoperatively. The SA group
experienced a higher incidence of postoperative nausea and vomiting, as well as tremors. In contrast, the CSEA group had a
higher incidence of hypotension and urinary retention. Respiratory depression was not observed in either group.

Conclusions. CSEA is a superior alternative to both epidural blockade and spinal anesthesia, combining the benefits of both
techniques while minimizing their side effects. CSEA reduces the required doses of local anesthetics compared to epidural
anesthesia to achieve the desired level of blockade. Additionally, CSEA provides better perioperative analgesia than spinal

anesthesia.

OcTaHHiMM pokaMu HelpoakciansHa aHecTesis ctana
meTofoM BUGOpY nig yYac 6araTbox PEKOHCTPYKTUBHUX
XipypriyHMX npoLeayp Ha HWKHIX KiHuiBkax [1]. Lis TexHika
3abe3nevye Grokagy nepegadi HEPBOBMX iMNYIbCIB Ha
PiBHi KOPIHL|iB CMTMHHOMO3KOBWX | NEpUEepUYHINX HEPBIB
LUAISIXOM iH'eKLLiT MiCLIEBOro aHecTeTvKa. PerioHapHa aHe-
CTesist Mae nepeBary Haf, 3aranbHOK aHeCTESiEr, OCKiNb-
KU 3HKYE AMOBIPHICTb PO3BUTKY TaKWX YCKIAAHEHb, sIK
HynoTa, 6roBaHHS!, TPaBMM AUXaTbHX LUMSXIB, TiMOKCIs,
GpoHxoacnipaLisi Ta AuxarnbHa HegocTaTHICT [2,3]. Kpim
TOro, LEHTpanbHa HerpoakcianbHa 6nokaga 3HUXye
pu3nk TpomboemboniuHMX Nogin, iHTpaonepauinHoi
KPOBOBTPATYW, CTPECOBOI peakLii Ha onepaLiito, a Takox
CMepTi Ta 3aXBOPIOBAHOCTI Y XipypriYHMX nawieHTiB BuU-
cokoro puauky [4]. 3rigHo 3 pesynsratamu JOCTILKEHD,
perioHapHa aHecTesis e(heKTUBHO 3MEHLLYE iHTEHCUB-
HiCTb micnsionepauinHoro 6onto, 3MeHLLye noTpeby B
nicnsionepawirHin onioigHi aHanresii, 3HWXye 4acToTy
nobivHMX edreKTiB Bif aHECTETUKIB Ta CKOpPOYyE TpuBa-
nicTb NnepebyBaHHA naLieHTa B cTaujioHapi [5].

KombiHoBaHa cniHanbHo-enigypansHa TexHika aHe-
cTesii € epekTVBHAM MigXo4oM, WO NOEAHYE nepeBarm
CMiHanbHOI Ta enigypanbHoi aHecTesii. 3acTocyBaHHS
METOAIB perioHapHOi aHecTesii, TOBTO cniHanbHoi, eni-
AypanbHoi Ta kKOMBiHOBaHOI CriHanbHO-eNigypanbHoi
aHecTesii (KCEA), po3Lumptoe CNEKTP MOXIIMBOCTEN aHe-
cresiorora, 3abe3nevyto4n onTMMarnbHy aHeECTE3IONOriYHy
JOMoMOry, Lo BKIYae nicnsonepawinHy aHanresito,
NiABULLEHHS 320BOMEHOCTI NaLjieHTa Ta paHHe po3nis-
HaBaHHS CMEPTENbHUX YCKNaAHEHD [6].

3actocyBaHHs TexHiku KCEA nepenbayae iH'ekuito
aHecTeTMKa B LepebpocniHanbHy piauHy cybapaxHo-
iAanbHOr0 NPOCTOPY MICNA BCTAHOBMEHHS NOCTINHOMO
enigypaneHoro kateTepa. Lien nigxip cnpusie LuBuaLiomy
noyaTky Aji NOPiBHAHO 3 TiMbKW enigypanbHOK aHecTe-
3i€l0, @ BOAHOYAC MOCTIMHWIA KaTeTep Jae 3Mory nocum-
MTK abo JOMOBHMTY CriHaNbHY aHECTEsit, MOJOBXKUTY
il edpekt npoTarom onepauii Ta 3HU3UTW IHTEHCHBHICTb
nicnsonepaviiHoro 6onto [7].

Y cyavHHin Xipypril enigyparnbHui katetep Moxe 6yTu
3aCTOCOBAHWI A1 aHECTESIONONYHONO 3abe3neyeHHs B pasi
HEeobXigHOCTi NOBTOPHOTO XipypriYHOrO BTPYYaHHS Yepes
TpomB03 apTepianbHKX LLYHTIB MiCs NEPBUHHOI onepalli.

Monpu Te, WO BXe NiATBEPIKEHO ePEKTUBHICTbL
enigypanbHoi aHecTesii nig Yac MIKPOCYAUHHOI pe-
KOHCTPYKLIii HUXHIX KiHLIBOK, HAyKOBi AaHi Woao 3a-
CTOCYBaHHA KOMGIHOBaHOI CniHanbHO-enigypanbHoi
TEXHIKM K BUAY aHecTesionoriyHoro 3abesneyeHHs nig
Yac PEeKOHCTPYKTMBHUX OnepaLii Ha CyAMHaxX HUXHIX
KiHLIBOK 3anmLuaioTbcs obMexeHrmun. Tomy BBaXKaeMO 3a
[OLirNbHe OUHUTM iHTpa- Ta nicnsonepavinHi pesynsratu
navieHTiB, SIKMM BUKOHAHO PEKOHCTPYKTVBHE OMepaTuBHE
BTPYYaHHs 3 NpuBogy ObniTEPYHOro atepockeposy
CYAWH HUKHIX KiHLBOK.
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Merta po6otu

[opiBHAHHSA €eKTUBHOCTI Pi3HNX METOoAIB aHecTesio-
noriyHoro 3abe3neyeHHs Mif Yac PEKOHCTPYKTUBHUX
onepauiii 3 npueoay obniTepyHoro aTepockneposy
HUXHIX KiHLIBOK.

Marepianu i meToAM AOCAIAKEHHA

Mig vac poboT NopiBHANN eheKTUBHICTb CiHaNbHOI
aHecresii (CA) 6e3 BukopucTaHHs ag'toBaHTiB i KCEA
[NS BU3HAYEHHS ONTUMAnbHOTO MiAX0AY, LLO CnpusiTuMe
[OCArHEHHIO KpaLLoi aHecTesii Ta aHanreTUYHOro epekTy,
3anobiraHHo nicnsionepavuiiHiM YCKNagHEHHSIM.

[lo pocnimkeHHs 3anyyunny nawieHTis, Ski Manu no-
Ka3aHHS [0 3[INCHEHHS PEKOHCTPYKTUBHUX onepaLin 3
npvBoay oBniTepyto4oro atepocKepo3dy HUKHIX KiHLIBOK.
CepeqHin Bik naLieHTiB cTaHOBMB 65,61 £ 7,36 poky, oiany-
Huit ctatyc — Il Ta IV 3a knacudikavieto AMepuKaHCHKOro
TOBapMCTBa aHECTESIONONB 3@ HAsiBHOCTI CynyTHbOI Ma-
Tonorii. Lle npocnekTBHe, paHaoMi3oBaHe AOCHIKEHHS!
3aircHeHo B nepiof 3 BepecHst 2021 go BepecHs 2024 poky.
Ycix nauieHTiB, siki Haganu NUCbMOBY IHGHOPMOBaHy 3rogy
Ha y4acTb Y JOCTIMKEHHI Ta BUKOPUCTAHHS! iXHIX AaHKUX
ANS HayKoBWX Linen, obetexmnu. Mig vac gocnimkeHHs
JOTpUMyBanues npuHumnia MenbCiHebKoI Aeknapauii,
oaepxanu cxsaneHHs ETnyHoro komiteTy HaujioHansHoro
YHIBEPCUTETY OXOPOHY 3A0pOB’S Ykpainu imeni M. J1. LLy-
nvka (npotokon Ne 12 Big 29.11.2021 poky).

MNauieHTiB i3 BUPaXKEHUMU KoarynonaTtigmu, npoTu-
nokasaHHsmu fo CA, XBopux Ha LiykpoBuii fiaber, ocib 3
aneprieto Ha MicLieBi aHECTETUKM Ta OMioiaMN BUKMOYEHO
3 IOCTiAKEHHS.

OBcTexeHrx BUNaAKOBUM YVMHOM MOZINUAM Ha ABi
rpynu 3a MeTOOOM 3aKpUTUX KOHBepTiB. lNauieHTn 3
rpynn CA (n = 30) oTpumyBanu po3ynH rinep6apnyHo-
ro Bynisakainy rigpoxnopugy 0,5 % (15 mr, 3 mn) 6e3
[ofaBaHHs ag’toaHTa. Xeopum i3 rpynu KCEA (n = 30)
ANAa cniHanbHOI aHecTesii BBEAEHO PO34mMH rinepbapuy-
Horo 6yniBakaiHy rigpoxnopugy 0,5 % (15 mr, 3 mn), ans
enigypanbHoi — Tect-0o3y 0,25 % i306apuyHOro po3unHy
6yniakaiHy rigpoxnopuay (12,5 mr), Hagani im BBeAEHO
0,25 % i3ob6apuy4Horo posunHy ByniBakaiHy rigpoxnopuagy
(20 wr) B enigypanbHui kateTep Yepe3 3 roguHK nicns
no4aTtky onepadii.

Micns peTenbHOro nepeonepawiiHoro 06CTeXeHHS
nauieHTaMm HaaHo PO3'ACHEHHS LLIOAO BUKOPUCTAHHS Bi-
3yanbHoi aHanorosoi Wwkanu (BALL, Visual Analog Scale)
Ans ouiHoBaHHsA Gonto. B onepauiiHiii MoHiTopyBanu
6a30Bi NapameTpu, BCTAHOBIIEHO BHYTPILLUHbOBEHHUI
gocryn katetepom 18G. [Micns UbOro nawieHTam BUKOHa-
M iHdoy3ito 20 mn/kr 36anaHcoBaHUMM KpUCTaNOigHUMM
po3ymHamMu. 3a acenTUYHUX YMOB 3aCTOCOBAHO TEXHIKM
aHecTesii, Lo BignoBiganu rpynam CrocTepexXeHHs.
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Tabauus 1. [lemorpacpiunnii npodinb nauieHTis

OpwuriHaAbHI AOCAIAXKEHHS

Nopavery____________________IynecA

KinbkicTb nauieHTis

Bik, poku 64,50 + 7,24 66,80 + 7,54
Cratb YK 24/6 291

Maca Tina, kr 748 +18,3 75,1+10,2
Cragis 3a knacudikauieto doHtemHa Ill/IV 20/10 20/10

Bwug onepauii: CMNLW / MW / TEK 24/5/1 26/4/0

ASA lIIIV* 291 30/0

TpuBanicTb onepaLii, x8

147,20 + 58,50 147,86 + 47,10

Foyna cA Toyra KCEA
30 30 -

ASA: American Society of Anaesthesiologists; NS: not significant — BigmiHHocTi HesiporigHi; CMLU / LW / TEK: cTerHoBo-nigkoniHHe LWyHTyBaHHS / NigKONIHHO-roOMINKoBe

LUYHTYBaHHS / TPOMBEKTOMIS.

CeHcopHuii Briok oLiHIoBanM 3a JONOMOTOKO MPYXKUH-
Horo ykony (18G Tynoto ronkoto) B kaygo-LiedaniyHomy
Hanpsimi. BuaHaueHo yac noyatky ceHCopHoro 6roky
(Hemae vyTnuBocTi Ha gepmatomi T10), Yac AOCATHEHHS
MaKCMarnbHOro piBHS CEHCOPHOro GroKy Ta 3aranbHy
TpMBanicTb CEHCOpHOro BroKy (perpecist 4o Aepmaroma
T10). MoTopHuin 6rok oujHioBany 3a MogudikoBaHO0
wkanoto bpomaxa (0 — 6e3 napanivy, 36epexeHa 3gar-
HICTb [0 3rMHaHHS B TA30CTErHOBMX, KOMIHHMX i FOMINKO-
BOCTOMHUX cyrnobax; 1 — 3paTHicTb pyxaTtu koniHamu,
HesfaTHICTb MigHIMaT BUNPSMIIEHI HWXKHI KiHLBKK; 2 —
3[aTHiCTb 3rMHATV FOMINIKOBOCTOMHI, HE3AATHICTb 3rMHaTK
KOMiHHI cyrnobw; 3 — HeagaTHICTb pyxat Oyab-gKowo
YaCTVHOIO HXKHBOI KiHLLiBKM). B3HaueHo Yac JocAarHeHHs!
MaKCcMMarbHOro piBHS MOTOPHOrO GroKy Ta 3aranbHy
TpMBanicTb MOTOPHOrO GMOKY (Bif, MOMEHTY BBEAEHHS
npenapaty B CHHOMO3KOBUI KaHan A0 MOBHOTO Bif-
HOBIEHHS pyXiB 3a Wwkanot bpomaxa — 0). OuiHoBaHHSA
CEHCOPHOrO Ta MOTOPHOTO OMOKIB 34iNCHIOBANN KOXHI 2
XBUMWHY NpoTArom 10 XBUMUWH Nicns BBEAEHHS aHeCTesil.
Y BunNagKy HeLOCTaTHbOrO CEHCOPHOMO Y MOTOPHOO
6roKy nauieHTy BBOAWIN NpenapaTtyi Ans 3aranbHoi aHe-
CcTesii, Nicns Lb0oro XBOpPOro BUKMOYanM 3 4OCIIMKEHHS.

l'onoBHi napameTpu ghikcyBanu 4o noYaTky aHecTesil
Ta 3 iHTEpPBANoOM y 5 xBUNWH [0 3aBepLUEHHs onepalii,
a TakoX Nicns 3aBepLUEHHs BTPyYaHHs, yepes 6, 24 i 48
TOAVH NICNS HBOT0. 3HKEHHS CePEAHLOTO apTepianbHOro
TMCKy Binblu Hix Ha 20 % Big BMXiQHOTO 3Ha4YeHHs! abo
[0 <60 MM pT. CT. BU3Ha4asnu sik rinoToHito. 3MeHLLEHHS!
4aCTOTM CepLEBMX CKOPOYEHb 10 <50 ya./XB BU3Ha4anm
Ak Opaavkapaito, kopuryanu BeegeHHsaM 0,5 Mr atponiHy.
Y pasi 3HMKeHHs caTypauii kucHio 0o <93 % aiarHocty-
Baru rinokKcito, Ky KOpUryBanu LLSXOM NOLaHHS KUCHIO
yepes Macky.

lMNepep onepaujeto, nicns i 3aBEPLUEHHS, @ TakoX
yepes 6, 24 i 48 roguH nicns BTpyYaHHs ouiHioBanu 6inb
3a BALL. Y pasi nigeuwwerHs 6ana 3a BALL >4 y nicns-
onepavjiiHoMy nepiodi naLlieHTaM BBOAUINM HECTEPOIAHWIA
npoTu3anarnsHui npenapar (aekcketonpodeH 50 Mr Tpudi
Ha foby), a y pasi iHTEHCMBHOTO BONBOBOMO CUHAPOMY —
BHYTPILLHBOM A130Bi iH'eKLjii MOPAiHY rigpoxnopuay. AKwo
BCTaHOBIIEHO enifypanbHui kaTeTep, Ans nicnsonepavin-
HOro 3He6GoMBaHHS BBOAMIW aHECTETUK B eNigypanbHui
npocTip. 3aranbHy TpMBanicTb aHanresii ouiHBanu
BiJ, MOMEHTY BBEAEHHS npenapary B CYHHOMO3KOBUM
KaHan [0 yacy, konu nauieHT notpebyBaB nepLuoi 403u
LLOMOMiKHOTO 3HebomMtoBansHOro 3acoby.

lMpotsarom 48 roauH nicns onepawii B nawieHTiB B13Ha-
Yarnm HasiBHICTb NOBIYHMX edpekTiB: rinoToHii, bpaavkapai,

Matonoria. Tom 22, Ne 1(63), ciueHb - KBiTeHb 2025 p.

nicnsionepaviiHoi HyAoTW Ta GrtoBaHHS, 3aTPUMKM CeYO-
BUMYyCKaHHS, cBepOEXy, rornoBHOro0 GOm0, NPUrHiYEHHs
AvxaHHs abo nicnsonepawiiHoro TPeMTiHHS.

OCKinbKku roroBHOK METO LibOro AOCHiOXEHHS
6yno nopiBHSHHSA [BOX rpyn nauieHTiB 3a TpuBani-
CTIO aHanresii, oUiHOBann eMeKTUBHICTb ChiHanbHOT
aHecTesii 6e3 gogaBaHHA af'loBaHTIB | KOMOiHOBaHOI
CniHanbHo-enigypanbHOi aHecTesii Sk MeTofiB aHecTe-
3ionoriyHoro 3abesneyeHHs nig Yac PEKOHCTPYKTUBHUX
onepaLuiii 3 npusoay obniTepyHoro aTepockneposy
HUXKHIX KiHLiBOK. BMBYMM Taki napameTpu, SK nou-
PEeHHs aHecTesii, iHTEHCKBHICTL GOMto, AKICTb nicns-
onepavinHoro 3HebonoBaHHS, NoTpeba B HAPKOTUYHKX
i HEHapKOTWYHMX aHanreTukax y nepionepawiitHomy
nepiofi, YactoTa BUHUKHEHHS YCKMaAHeHb, a TaKoX
piBeHb TpMBOrK Ta AENPECIi B NaLiEHTIB.

[ins cTaTMCTYHOrO aHanisy BUKOPUCTAHO NporpamMHe
3abesneveHHs Statistical Package for Social Sciences
(SPSS). na ananisy paHux 3actocoBaHo Tect LUani-
po-Binka Ans Bu3HaveHHs po3noginy Bubipku, BUKOHAHO
napHWiA i HenapHU t-TeCTu, a TakoX aHanis gucnepcii.
[laHi HaBeaeHo sik cepenHe 3Ha4eHHs + CTaHAapTHE Bif-
XUneHHs. 3HaueHHs p < 0,05 ouiHioBanm sik CTaTUCTUYHO
BiporigHe.

PesyAabtati

Yci y4acHWkm 3aBepLUMnv focnigkeHHs. 3a aemorpadiv-
HYMU XapaKTePUCTMKaMM rpyni OCIIMKEHHS CTaTUCTNY-
HO 3HaYyLLO He BigpisHanucs (mabrn. 1).

CniHanbHy aHecTesito Ta KoMBiHOBaHy CriHarnbHo-
enigypanbHy aHeCTe3iko BUKOHAHO B MOMNOXEHHI NaLieHTa
cuasauun. EnigypanbHuii kateTep 3anuwanu Ha Mmicu,
wo6 nocunuti abo AOMOBHUTK CriHaNbHY aHEeCTesito,
NOAOBXWTM iHTpaonepaLiiHy aHecTesito Ta 3MEHLUNTH
nicnsionepavinHun 6inb. Kpim Toro, nicns TecT-4o3u vepes
3 roguHu iHTpaonepainHo GontocHo BBoawny 20 mr 6yni-
BakaiHy rigpoxnopuay. Busnauunu, wo yac, HeobxigHumn
ans BukoHaHHs CA, ctaHosmB 3,02 + 0,77 xB, a anst KCEA
—7 xBunuH 20 cekyHA; pisH1LA CTaHoBUMA 4 XBUUHK 18
cekyHp. BcTaHOBNEHO CTaTUCTUYHO JOCTOBIPHY Pi3HMLIO
rpyn CNOCTEepexXeHHs 3a LM rnokasHukom (p = 0,00001
3a kpuTepiem ManHa—BiTHi).

Y pesynbTari OLiHIOBaHHS XapaKTepPUCTUK CEHCOPHOT
adhepeHTHOI Ta echepeHTHOT Griokaaw y rpynax NopiBHSH-
HS1 BU3HAYEHO LUBMAKICTb HACTaHHS Grokaau, a Takok
TpuBanicTb aHecTesii. Lli gaHi BaxnvBei Ans nnaHyBaHHs
TaKTUKW BEAEHHS MavjieHTa i nig yac onepawii, 1 y nic-
nsonepawinHoMy nepiofi. Yac HacTaHHs CEHCOPHOro
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Tabauua 2. XapakTepyCTUKM CEHCOPHOTO Ta MOTOPHOTO Broky, piBHs aHecTesii Ta TpyuBanocTi aHecTesii

MapameTp, oAnHULI BUMiptOBaHHSA CA,n=30 KCEA, n =30

Yac noyatky ceHcopHoi briokagm o T10 gepmatoma, XB
Yac [0 MaKCMManbHOro CEHCOPHOTo Broky, XB

Yac perpecii ceHcopHoi 6riokaau, XB

Mouatok MoTopHoro 6roky Bromage 3, x8

Perpecisi MoTopHoro 6noky Bromage 0, xB

TpvBanicTb aHanresii, X8

4,16 £ 0,62
10,42 £ 1,99
227,71 £ 39,07
4,48 £ 0,65
202,11 + 30,07
238,33 + 32,27

4,25 +0,64 <0,8965
15,35 £ 1,61 <0,0010
425,53 +41,70 <0,0403
4,54 £ 0,66 <0,8728
383,51 49,88 <0,0098
437,05 + 43,36 <0,0801

50 ISSN 2306-8027

Ta MOTOpPHOro GroKy, piBeHb aHecTesii Ta TpuBanicTb
ornepaTuBHOIO BTPYYaHHS HaBeAeHo B mabnuui 2.

Yac noyatky ceHcopHoi Bnokaau BU3HAYEHO 5K iH-
TepBan Mix iH’eKLjieto npenapaty Ta NOBHOIO BiACYTHICTIO
peakuii Ha ykon B 060X HWXHIX KiHLiBKax. TpuBanicTb
CEHCOPHOro OIoKy OLiHIOBaNM SK YaCOBUIM iHTEPBAMN MiX
[OCArHEHHAM NOBHOTO CEHCOpHOro 6roky (noBHa Bif-
CYTHICTb peakLii Ha ykon) i nepLmm nicnsionepalinHum
Gonem. Y HaloMy OOCRimKEHHI nicns iHTpaTekanbHoro
BBE[)eHHS npenaparty CepeaHiii Yac [0 HacTaHHs CeH-
copHoi 6rnokaaun Ha piBHi fepmatoma T10 cTaHOBMB
4,16+ 0,62 xB y rpyni CA 1a 4,25 + 0,64 x8 y rpyni KCEA.
CTaTUCTUYHOI pi3HMLI rpyn 3a No4aTKOM CEHCOPHOI br10-
kapw He BusaBneHo (p = 0,8965).

Mig yac QoCniMKEeHHs He BUSIBMEHO 3HAYYLLMX Big-
MiHHOCTEW 32 4aCOM HaCTaHHS1 CEHCOPHOI Ta MOTOPHOI
onokag mix rpynamu CA Ta KCEA. OgHak BCTaHOBMEHO,
LU0 YaC AOCATHEHHS MaKCUMaribHOro CEHCOPHOro Grioky
posuumnit y rpyni KCEA, ge BiH ctaHosuB 15,35 + 1,61 xB,
a B rpyni CA — 10,42 + 1,99 xs. BigmiHHocTi rpyn go-
CNiMKEHHS 3@ LM MOKA3HWUKOM CTATUCTUYHO 3HAYyLLi
(p =0,0010) (mabn. 3).

[pynu cnocTepexeHHst CTaTUCTUYHO BiPOriaHO Bigpis-
HSANMCA 3a NOKa3HMKaMu Yacy perpecii CEHCOpHoi Brioka-
an. Y rpyni CA uei nokasHuk ctaHoswB 227,71 + 39,07 xa,
i Lle gocToBipHO MeHLLe 3a nokasHuk rpyn KCEA, ge vac
perpecii ceHcopHoi briokaau ctaHoBwB 425,53 £ 41,70 xB
(p =0,0403) (mabr. 3). Taky CyTTEBY Pi3HMLIO 32 YACOM
perpecii ceHcopHoi Briokaay NOsSICHIEMO AOAABAHHAM
aHecTeTWKa B enigypanbHuii kaTteTep iHTpaonepawinHo
nicns 3 roavHNM onNepaTuBHOTO BTpyYaHHs. CTaTUCTUYHO
3HaAYYLLMX BiAMIHHOCTEN 3a MOKa3HWMKaMM NoYaTky Mo-
TOpHOro 610Ky 3a Lwkanot Bromage 3 (xB) He BUSBNEHO.
Y rpyni nauienTis CA, sikum BBogunu GynisakaiHy rigpo-
xnopua, Len nokasHuk ctaHosms 4,48 + 0,65 x8, y rpyni
KCEA -4,54 + 0,66 xB (p = 0,8728) (mabn. 3).

pynu cnoctepexeHHst iCTOTHO Bigpi3HsnMcs 3a Ya-
COM perpecii MoTopHoro 6roky ao pieHs Bromage 0 (xB).
Tak, y nauienTiB i3 rpynv CA, sikum BBOAMIM GyniBakaiHy
rigpoxnopug, uew nokasHuk ctaHosus 202,11 + 30,07 xa,
ay xsopux i3 rpynm KCEA — 383,51 £ 49,88 x8 (p = 0,0098)
(mabn. 3). BigMiHHOCTI CTAaTUCTUYHO 3HAYYLLI 3@ KpUTEPI-
em MaHHa-BiTHiI.

[pynm TakoX CTAaTUCTUYHO BIPOTiAHO BiAPI3HANWCA 3a
TpuBanicTio aHanresii. ¥ nauieHTis rpynu CA, sikum BBO-
aunu GynisakaiHy rigpoxnopua, Lien NokasHWK CTaHOBMB
238,33 + 32,27 x8, y rpyni KCEA — 437,05 + 43,36 xB
(p = 0,0801 3a kputepiem ManHa—BiTHi) (mabn. 3). Pis-
HULS MOKa3HMWKIB CTAaTUCTUYHO 3HadyLa. PasoM i3 Tum,
TpMBanicTb ONEPaTUBHOMO BTPyYaHHsA He Mana craTtuc-
TWYHO JOCTOBIPHWX BigMIHHOCTEN. YCi onepaTusHi BTPY-
YaHHs1 BUKOHYBanu Tpy Gpuraam [ocBigueHux Xipypris 3
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OiHaKOBUM piBHEM KBanidikaLji. B onepoBaHux i3 rpynu
CA, sxum BBogunyv ByniBakaiH rigpoxnopuz, TpyBanicTb
onepadii ctaHosuna 142,25 + 58,50 xs, i3 rpynu KCEA —
147,86 + 51,48 xB (p = 0,1235) (mabn. 3).

Y mexax [oCnigKeHHS OLiHHBanM iHTEHCUBHICTb
6onto 3a BALL y naujieHTiB 4o Ta nicns onepadii, a Takox
yepes 6, 24 i 48 rognH nicns BTPyYaHHs. BctaHoBneHo,
Lo fo onepadii 6inb y Bcix nauieHTiB 3 obox rpyn Bu-
paxeHuin. Y xBopux i3 rpynu CA iHTEHCMBHICTL Bonto
ctaHosuna 8,26 + 1,55, i3 rpynu KCEA — 8,10 + 1,46,
BIAMIHHOCTI CTATUCTUYHO HepocToBipHi (p = 0,5092
3a kputepiem ManHa-BiTHi). MawieHT 3 KPUTUYHOMD
iLleMieto 3a3BMYall MaloTb AyXe BUPaKEeHWU BonboBUI
CUHOPOM, WO MiATBEPAXKEHO BUCOKMMM MOKa3HUKaMu
iHTEHCMBHOCTI Gonto.

IHTeHcuBHiCTb Bonto 3a BALL nicnst onepauii B naui-
eHTiB i3 rpynu CA ctaHosuna 2,43 + 2,04, a B rpyni KCEA
Lieli NoKasHWK 3Ha4HO Hpkumin — 0,33 + 0,59. PisHuugs rpyn
3a LIM NOKa3HMKOM CTaTUCTUYHO 3Hadywwa —p = 0,00001
3a kputepiem MaHHa-BiTHi. Lli gaHi ceigyaTtb Npo 3meH-
LueHHs! iHTeHcuBHocTi 6onto B rpyni KCEA, o moxe byTu
MOB’'A3aHO 3 TpUBAnilWMM eeKToM aHanresii 3aBasku
BBE}EHHI0 40AATKOBOro Homncy MiCLIEBOro aHeCTeTHKa
B enigypanbHuii npocTip. Y rpyni CA 3adikcoBaHo GinbLu
BUpaXeHi Big4yTTa 60OMn HanpukiHUi onepauii, Konu
ceHcopHa Grnokaga 3aeeplunnack, i nauieHT novanm
BigyyBaTV AMckoMopT y paHi. Lli aBuLLa 3apeecTpoBaHi
Yy TPbOX MaLieHTiB.

IHTeHcuBHiCTL Bonto 3a BALL yepes 6 rogwH nicns
onepadii B nauiexTis i3 rpynu CA ctaHosuna 6,33 + 2,02,
a B rpyni KCEA — 2,90 + 0,90. BigmiHHOCTi Mix rpynamm
CTaTMCTMYHO 3HavyLwi (p = 0,00001 3a kpuTepiem MaH-
Ha-BiTHi). Ha puc. 1 HaBeeHO NOKa3HUKM IHTEHCUMBHOCTI
6onto 3a BALL, 30kpema i CTaTUCTUYHO 3HaYYLLY Pi3HMLIO
3a UMM nokasHukomM Mixk rpynamu CA ta KCEA vepes 24
rogvHu micnsa onepadii. Tak, NOKa3HWKW IHTEHCUBHOCTI
6onto y Libomy nepiogi craHosunu 6,23 + 1,601 3,66 + 1,04
BiZNOBIAHO 3a rpynamu (p = 0,00001 3a kputepiem Man-
Ha—BiTHi). B 060X rpynax nauieHTv Bia4ysanm 6inb pisHoi
iHTeHCMBHOCTI, ane B rpyni CA BiH BUPaXeHiLWIA.

IHTeHcuBHiCTb Gonto 3a BALL yepes 48 roguH nicns
onepauii y rpyni CA ctaHosuna 5,20 + 1,70, a B rpyni
KCEA - 2,46 + 0,92, pi3HMUS CTaTUCTUYHO JOCTOBIpHA
(p = 0,00001 3a kputepiem MaHHa-BiTHi). Lle niaTeep-
[XYE OOUINbHICTL Ta ePEKTUBHICTb BCTAHOBMEHHS
enigyparnbHoro katetepa (puc. 1).

Y nicnsonepauiiHomy nepiogi 3a HeobxigHOCTI
nauientam i rpynu CA, i KCEA ans 3He6ontoBaHHs
BBOAMIM HECTEPOIAHI NpoTU3ananbHi npenapaty (aekc-
keTonpodeH 50 Mr Tpudi Ha foby); y pasi iIHTEHCUBHOTO
60MbOBOrO CHAPOMY NPU3HAYaNM BHYTPILUHEOM SA30Bi
iH’eKUii MOpdiHy riapoxnopuay, a SIKWO onepoBaHUM
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Puc. 1. IHTeHcuBHiCTb 6onto 3a BALLL.

Micnsa onepadii

Yepes 6 ron
nicnsa onepadii

Yepes 24 ron
nicnsa onepadii

Yepes 48 rog
nicns onepavji

MepionepauinHuii nepiog

HCA " KCEA

2 100
=
§ 90
2
o 80
=
2 70
S
o
2 60
8
[}
& 50
=
3
s 40
g
.g 30
&
£ 2
£ 10
[ 10
xR
0
MopdiHy rigpoxnopua [ekckeTonpodeH Mopdiny rigpoxnopua [exckeTonpodeH
[0 onepauii [0 onepadii nicns onepawii nicns onepawii

Puc. 2. Metoau 3HeGorntoBaHHs navieHTiB i3 rpynu CA nepep onepauieto Ta nicrisi BTpy4aHHs.

BCTAHOBIMIEHO enigypanbHWUiA kaTeTep, Npu3Havanu
iH'eKLi MiCLLeBOro aHecTeTuKa B enigypanbHuin NpocTip.
Y nepenonepauiiHomy nepiogi BCi nauieHTn rpynm CA
OTPUMYBaNM HeCTEPOIAHWI NpoTu3ananbHuin 3acib
(nekcketonpodpeH). 3ayBaxumo: 24 (80 %) nauieHTn He
noTpebyBanu 3acTocyBaHHs HAPKOTUYHIX aHarbIETHKIB,
6 (20 %) xBOpUX Manu iHTEHCUBHUI BONBOBMUI CUHAPOM
Ta OTpPUMany BHYTPILLHBEOM S30BY iH'EKL,t0 MOPAiHY ria-
poxrnopuay (puc. 2).

KinbkicTb nauieHTiB, siki noTpebyBany BBeAEHHS AEKC-
keTonpodeHy B nepioai fo 48 roguH nicns onepadii (6e3
BBeAEHHs MopdiHy rigpoxnopuay), ctaHosuna 27 (90 %)
0ci6. Y nicnsionepavjiiHomy nepiofi BBeAEHHS MOPMiHY
rinpoxnopugy notpebysanu 3 (10 %) nauientw i3 rpynn CA.
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Y rpyni KCEA nepep onepadieto 8 (26,67 %) naui-
€HTIB noTpebyBanu BBeAeHHA MOpPiHy rigpoxnopuay,
a 22 (73,33 %) xBopux OTpUMyBanu HeCTepoigHUN
npoTu3ananbHuii 3aci6 (aexkcketonpodeH) 6e3 BBeAEeHHS
ONioigHNX aHarnbreTVKiB 4O BTPYYaHHS.

3a gaHuMu, Lo HaBedEeHo Ha puc. 3, yci nauieHTw i3
rpynv KCEA notpebysanu 3HebonioBaHHs nicns 3aBep-
LLIeHHs onepaLii Ta NpoTarom 48 roanH CNOCTEPEKEHHS.
BBeneHHsa gekcketonpodeHy B nepiog Ao 48 roguH
nicns onepauii 6e3 BBefeHHS MOPIHY riapoXnopuay,
notpebysanu 7 (16,67 %) nauieHTiB, IKMM BCTAHOBINEHO
enigypanbHuin katetep. 3ayBaXuMo, LLO Lie BBEOEHHS
ofHopasoBe, a He mpoTsarom 48 rogvH. Y rpyni KCEA
oauH (3,33 %) nauieHT notpebyBas BBeAEHHS MOPMIHY
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Puc. 3. 3HebontoBaHHs nauieHTiB i3 rpynu KCEA nepep onepallieto Ta nicnst BTpyYaHHs.

Tabauusa 3. Yactota BUHUKHEHHS YCKNagHEeHb Yy rpynax AocnimkerHs, n (%)

(CEA

MicnsionepaujiHa HynoTa Ta bnoBaHHs 4 (13,33 %) 2 (6,67 %)
Bpagvkapais 10 (33,33 %) 9 (30,00 %)
TpeMTiHHS 1(3,33 %) -

TinoteHais 9 (30,00 %) 12 (50,00 %)
HenpuemHi BiguyTTs B paHi HanpukiHLi onepauii 3 (10,00 %) -

Bucokuit 6ok 1(3,33 %)

YTpyAHeHe cevoBUMyCKaHHs 3(10,00 %) 4 (13,33 %)
BunagiHHs enigypaneHoro katetepa - 1(3,33 %)
Tpombo3 LwyHTa - 1(3,33 %)

rigpoxnopuay B micnsionepauiiHomy nepiogi BHachi-
[OK BUNafiHHS enigypanbHoro katetepa. Bei navjieHtn
(100 %) oTprMyBany aHECTETUK LLINSIXOM BBELEHHS HYepes
enigypanbHuin kaTeTep.

KinbkicTb nauieHTiB, ki notpebyBanu 3Hebonto-
BaHHS B micnsionepawinHomy nepiogi, BigpisHsnacs y
rpynax crnocrepexeHHst. 3asHaummo, Lo B 060X rpynax
nawieHTam BBOAMM aHanNbreTuku i 4o, i nicns onepadii.
Mepebir nicnsionepauiHoro nepiogy 6e3 BUKOPUCTaHHS
aHanbreTuKiB NO3MTUBHO BNNvBae Ha npodinb Ge3ne-
KM NaLieHTIB, OCKIMbKU 3HIKYE KiNbKICTb YCKNagHEHb,
MOB’A3aHMX i3 3aCTOCyBaHHAM LM npenaparis. Lle Ta-
KOX CMpMsie 3MEHLLEHHIO BUTPAT Yy nicnsonepawinHomy
nepiogi Ta noninweHH komdopTy navieHTis. OgHak
MOBHICTHO YHUKHYTI BUKOPUCTaHHS aHaNbreTuKiB y rpynax
CA T1a KCEA He Bganocsi. Pa3om i3 Tum, y rpyni KCEA
MiHIMi30BaHO BMKOPUCTaHHS OMiOiAiB Ta HECTepOiaHNX
npoTu3anarnbHuX npenaparis.

Mig yac KOXXHOro onepaTMBHOIO BTPYYaHHS, @ TaKOX
aHecTe3ionoriyHoro 3abe3nevyeHHss MOXYTb BUHUKHYTM
yCKNagHeHHs. YacToTW BUHUKHEHHS Pi3HKX YCKMagHeHb
y rpynax CA 1a KCEA, 3adhikcoBaHi mig 4ac cnoctepexeH-
Hsl, HaBedeHo y mabnuyi 3. BctaHoBNEHO, WO YacToTa
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BVHUKHEHHS nicnsonepauiinioi HyaoT! Ta GnioBaHHS
y naujeHTi i3 rpynn CA Ha 6,67 % BuLa, HiX y rpyni
KCEA. He3saxatoun Ha Lie, BinbLUiCTb NawieHTiB novanu
Xap4yBaTuCb YNPOOOBX NepLUMX 2 FOAMH MicAs onepavii.
[NpoaHani3yBaBLUM YaCTOTY BUHUKHEHHS TPEMTIHHS Y
nauieHTiB nig Yac onepadii, BctaHosunu: nuwwe 1 (3,3 %)
nauieHT i3 rpynu CA maB Taki ckapru, y rpyni KCEA Taki
BUMaZku He 3adpikcoBaHo (mabs. 3). KoxxHomy nauieHTy
nicns iHTpaTekarnbHOI iH eKLii aHeCTeTUKa BHYTPILLHBOM -
30BO BBOAMIM PO34YMH Hedonamy rigpoxnopuay ans
npoinakT1Ky NiCNSoNepaLinHoro TPEMTIHHS.
BcraHoBneHo cyTTeBi reMoguHaMiyHi 3MiHM B 060X
rpynax crnoctepexeHHsl. Yactota BUHUKHEHHSI Gpaau-
kapaii craHoBuna 10 (33,33 %) BunagkiB y rpyni CAta 9
(30,00 %)y rpyni KCEA. YacToTa BUHUKHEHHS FinoTeHsii y
rpyni KCEA Buwwa, Hix y rpyni CA. Y rpyni CA 3achikcoBaHO
BMMaZOK BUHUKHEHHST BUCOKOTO BMOKY, LLO CYMpOBOMAXKY-
BABCS 3HAYHOMO MNOTOHIEK0 Ta Gpaamkapgieto.
HanpukiHui onepadii 3 (10 %) navieHTv manu ckapru
Ha HEMpUEMHI BigYYTTS B paHi, Lo Moxe ByTn noe’'s3a-
HO 3 YyacoMm perpecii ceHcopHoro 6rnoky. Y rpyni KCEA
Taki BUNagKkv He 3apeecTpoBaHi. Bunagku yTpyaHeHoro
CEYOBUNyCKaHHA BUSIBNIEHO B 000X rpynax crocrepe-
xeHHs, 3okpema y 3 (10,00 %) nauieHTis i3 rpynu CA Ta
4 (13,33 %) npooneposaHwx i3 rpynu KCEA.
Y pesynbrarti niaTBepakeHo 3aranbHy 6esneky CA
Ta KCEA, ockinbku nauieHTn 3 o6ox rpyn He 3a3Hanm
NOTEHLINHO neTanbHKX NobGiYHKMX edekTiB nig yac iH-
TpaonepawinHoi Ta nicnsonepauinHoi as. Y xogHoro
3 MauieHTiB, KOTpi 3anyyeHi 40 LUbOro AOCNIMKEHHS, He
BMHVIK FOMOBHMI Binb nicns NyHKLUiT AypanbHOi MO3KOBOI
060MOHKM, HE BUSIBINEHI TPAH3UTOPHI HEBPOIOTiYHI CUMM-
TOMW, BUNaAKM enifyparbHOi reMaTtoMy Ta NOLUKOMKEHHS
HepBa, a TaKoX He AiarHOCTOBAHO TOTarnbHY aHeCTesito.
MerToto nepionepaviiHoro gornsay € 3abesneyeHHs
ONTUMAanbHKX YMOB i NONIMNLWEHHS SKOCTI XUTTS NaLjieHTa
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OpwuriHaAbHI AOCAIAXKEHHS

Tabauus 4. PiBeHb TPUBOXHOCTI Ta Aenpecii B NaLieHTIB i3 rpyn AOCHimKEHHS

royna CA Fpyna KCEA

LLikana LlyHra [lo onepauii
Micns onepauii
Lkana HADS LLikana TpuBorn
[lo onepauii
MNicns onepauii
LLikana penpecii
[o onepauii

Micns onepauii

Likana 3agoBoneHoCTi aHecTesic*

Micnsa onepauii

44,26 £ 10,31 37,60 +7,57
41,46 £ 7,45 37,40 + 6,46
8,76 £ 2,26 7,60 £ 1,62
7,03+1,25 6,16 £ 1,68
7,20+ 1,24 7,20 +1,83
7,06 + 1,26 6,20 + 1,33
8,00 £1,32 9,60 £0,71

0,0088
0,0433

0,0587
0,0292

0,7113
0,0331

0,00001

HADS: lNocnitanbHa Wwkana Tpusorv Ta genpecii; *: 1-3 6anv — HesagosoneHni, 4—7 6anis — NOMipHO 3afoBorneHwid, 8—10 6anis — 3240BONEHMIA.

Ha BCiX eTanax XipypriyHoro nikyBaHHs — A0, Mig vac Ta
nicns onepawii. Y Mexax AOChigKeHHS OUiHI0Banm ctaH
NavujeHTIB LOA0 HAsiBHOCTI TPMBOXHOCTI Ta Aenpecii B
[eHb rocnitaniaadii, a Takox nicns onepaTyBHOMO BTPY-
YaHHs1, KONW navieHTn nepebyBany y nanarax.

PiBeHb genpecii oujHoBanu 3a wkanow LlyHra, 3a
AKOK 3HaYeHHs1 MeHLLe Hix 50 Ganie cBigunTb, WO B
naujeHta Hemae penpecii, 50-59 6anis — nerka genpe-
cist, 60-69 6anis — nomipHa, 270 — Tspkka genpecis. Y
nauieHTis 3 060x rpyn cnoctepexerHs (CA ta KCEA) B
CepenHbOMY He BUSIBIIEHO CUMMITOMM Aenpecii. Jiuwwe B
oAHoro naujieHTa 3 rpynu CA B nicnsionepaviiHomy nepi-
oA BUHUKNK cyilmaanbHi aymki. Xoua KinbkicTe Ganis,
BCTaHOBIEHA B 000X rpynax, He BKasyBara Ha HasiBHICTb
Jenpecii B NaLieHTiB, Mk rpynamy BCTaHOBMEHa CTaTue-
TWMYHO 3HaYyLLa Pi3HNLIA 33 LIMM MOKa3HUKOM (mabr. 4).

PiBeHb TpuBOrM Ta Aenpecii oLiHIoBanm 3a 4onomo-
roto MocniTanbHoi Wwkanm Tpusory Ta genpecii (HADS), 3a
skoto pedynbrat 0—7 Ganis Bignosigae Hopwmi, 8—10 6anis
CBIAYMTb NPO HAABHICTb CYOKNIHIYHO BUPAXEHOT TPMBOTM
Ta genpecii, 211 6aniB — kIiHIYHO BUPaXEHOI TPUBOMM Ta
fenpecii. Okpemo oujHIoBanm piBHi TPMBOTW Ta Aenpecii
y NauieHTiB 4o Ta nicns onepakwii.

BcTaHoBMeHO, WO piBeHb TPUBOMM [0 onepaii B
nauienTis i3 rpynu CA ctaHoBmB 8,76 + 2,26 6ana, y rpyni
KCEA — 7,60 + 1,62 6ana; Le Bignosigae nokasHukam
Cy6KniHIYHO BUpaxeHoi TpyBoru. He Bu3HayeHo cTatuc-
TWUYHO 3HAYYLLLY PI3HULIFO MiX rpyrnamu 3a LM NMOKa3HUKOM
(p = 0,0587 3a kputepiem ManHa—BiTHi).

Micns onepaii piBeHb TPMBOMU 3HU3UBCA B NALEHTIB
3 06ox rpyn, ctaHosuB 7,03 + 1,25 6ana y rpyni CA Ta
6,16 + 1,68 6ana y rpyni KCEA. Lli amiHu ctatuctnyHo
3HauyLLo BigpisHanues (p = 0,0292 3a kputepiem Man-
Ha—BiTHi). LLlono piBHs enpecii o onepadii, 3a3HaummMo:
B 000X rpynax nokasHWKW BiNOBiganM HopManbHUM —
7,20 + 1,24 6ana y rpyni CA 1a 7,20 + 1,83 6ana y rpyni
KCEA, BigMiHHOCTi cTatucTyHo HeBiporigHi (p = 0,7113
3a kpuTepiem ManHa—BiTHi).

PiBHi genpecii nicna onepauji Takox Bignosiganu
HOpManbHWM nokasHukam: 7,06 + 1,26 6ana y rpyni
CA T1a 6,20 = 1,33 6ana y rpyni KCEA. Micnsa onepauii
nauieHTV 3anuiianuchb y HopmMansHOMY NCKUXOMNOrYHOMY
CTaHi, Xo4a pisHMUs Mix rpynamm goctosipHa —p = 0,0331
3a kputepiem MaHHa-BiTHi. Y rpyni KCEA opepxanu
Hwxdi 6anu 3a wkanoto genpecii. Le cBigunTb npo
MOKPALLEHHS MCWXOIIONYHOrO CTaHy MauieHTiB i3 rpynu
KCEA nicns BTpy4YaHHS! MOPIBHSHO 3 ONepoBaHUMK 3
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rpynu CA, pi3H1UA piBHS Aenpecii CTaTUCTUYHO 3HaYyLLa
nicns BTpyYaHHs.

MNig Yac cninkyBaHHS 3 nauieHTamy BUBYaAnNM iXHi
LYMKM LLLOZI0 METOZIB aHECTESIONOMNYHOr0 MEHEIXKMEHTY
Ta piBHSA 3aJ0BOMEHHS npoLieaypoto. Pesynsraty onuty-
BaHHS1, LLIO 34INCHWUMK Micns onepaLvii, nokasanu 3HavHy
PI3HULIIO MiXK rpynamu 3a piBHEM 3a40BONEHHS. Tak, nauji-
eHTn i3 rpynu KCEA 6ynm BneBHeHiLwvmm y Bubopi meTogy
aHecTesil 3aBAsKM edekTUBHILLOMY KOHTporo Honto Ta
NONIMLUEHHIO SKOCTI CHY B micnsionepauinHomy nepiogi.
Ockinbkw y rpyni KCEA BU3Ha4Y€HO HUXYY iHTEHCUBHICTb
60rt0, a TaKOX NOKPALLEHHS1 NICUXOIIONYHOTO CTaHy, Ginb-
LUiCTb MaLieHTiB MO3UTUBHO CTaBUICS 4O BUKOPUCTAHHS
koMBiHOBaHOI cniHanbHo-enigypanbHoi aHecTesii.

MauieHTn, akum BukoHaHo CA, oLjiHioBanu cBill cTaH
y cepenHbomy sik 8,00 + 1,32 6ana 3a 10-6anbHoto Wwka-
noto, a npoonepogaHi i3 rpynu KCEA — B cepenHbomy
9,60+0,71 6ana (p <0,0001). OTxe, BigMiHHOCTi cTaTUC-
TWYHO 3HaYyLLi, | Ha NiaCTaBi LbOro 3pobunu BUCHOBOK:
3aCTOCyBaHHs! KOMGIHOBAHOI CriHanbHO-eNigypanbHoT
aHecTesii Mano CnpuATNMBILLMIA edheKT Ans NauieHTis,
LLIO MO3Ha4MI0CA Ha pesyrbTarax CaMOoOLiHIOBaHHS CTaHy
nicns onepadii. Buwwmin piseHb 3agoBoneHHs B rpyni KCEA
MOXHa NoB’A3aTi 3 ePeKTUBHILLMM KOHTponem Gorto,
BYLLIOIO SIKICTIO CHY Ta KpaLLyvM 3aranbHUM BifHOBINEHHAM
MOPIBHSHO 3 IPYMot0, NaLEHTU AKOi OTPUMYBanNu nuile
CriHarnbHy aHecTesito.

06roBopeHHA

MpoaHanisyBanu BigOMOCTi CBITOBOI niTepaTypu LLOAO
yacy BUKOHaHHsi KOMGIHOBaHOI cniHanbHo-enigypansHoT
aHecTesii Ta Yacy npoBedeHHs! CriHanbHOI aHecTesil.
BcTaHoBnEeHo, LU0 YacoBi NOKa3HUKKN, HABEAEH Y Pi3HNX
ny6nikavisix, BapitoBanu, TOMy MW He 3mMornu o6’egHaT
pe3ynsTaT OKpeMUX AOCHiMKeHb. 3rigHO 3 AaHUMKU Me-
TaaHaniay [8], yac Big noyaTtky 6rnokaam Ao roTOBHOCTI 40
onepadii B rpyni KOMGiHOBaHOI cniHanbHo-enigypansHol
aHecTesii ctaHoBMB 13,3 xB (MegjiaHa), Lo 3Ha4HO nepe-
BHMLLYE NOKA3HMK Y rpyni cniHanbHoi aHecTesii (10,6 xB).
BcraHoBneHo, Wo cepepHilt yac Big iHAyKUii 4o novaTtky
onepalji 3HayHo GinbLmii y rpyni KCEA (29,4 xB) no-
PIBHSHO 3 AaHWMWU, LLO BCTAHOBMEHI Y rpyni CriHanbHOT
aHecresii (17,8 xB) [9]. Y mocnigpkenHi S. W. Simmons
et al. [10] nokasaHo: Yac BUKOHAHHS aHECTesil 3Ha4HO
JOBLUMIA Y Tpyni KOMBIHOBAHOI CriHamNbHO-enigypanbHoi
aHecrtesii. 3a pesynsratamu gocnigxkeHHs V. H. Ross
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et al. [11], po sikoro 3any4eHo NOpoAinb 3 OXMPIHHAM,
KCEA He nocTynaetbes cniHanbHin TexHii. Chun E. H.
et al. 3gincHMnKM JocnigpKeHHs Ta MOPIBHANM Yac Bu-
KOHaHHs opgHopisHeBoi Ta AsopisHeBoi KCEA. AsTopu
HEe BMSBUIN BiAMIHHOCTEN 3@ NMPOLeypHUM YacoM MK
[BOMa rpynam, i Lei acnekT, iMOBIpHO, Mano Bnnveae
Ha KniHiYHUI BMOBIp aHecTesionoramu TexHiku KCEA [12].

Y HalLoMy [OCTimKeHHI Yac, Lo HeobXiaHWiA Ans Bu-
KOHaHHS criHanbHoi aHecTesii, ctaHoBuB 3,02 + 0,77 xB,
a KCEA — 7 xunuH 20 cekyHa (mabn. 2).

Y pocnimxenHi D. Bhattacharya et al. nopisHanu
nocnigosHy KCEA 3 CA y nauieHTiB noxunoro Biky 3
BUCOKUM PW3UKOM, $IKi NEPEHECHN OPTONEAMYHY one-
paLito Ha HWXKHIX KiHUiBKax. BctaHoBunu, WO novaTok
ceHcopHoi brokaau craHosus 10,1 + 1,1 XB Ans rpynm
KCEA 1a 9,8 = 1,0 x8 ans rpynu CA [13]. Lli BucHoBku
He 30iralTbCcs 3 pesynsTatamm HaLoro JOCHIMKEHHS.
Tak, My BUSIBUNM, L0 MiCMs1 iHTpATEKANbHOTO BBEAEHHS
npenapary cepeHiin Yac 40 HacTaHHsA CeHCOpHOI bro-
Kaam Ha pisHi gepmatoma T10 ctaHoswB 4,16 + 0,62 x8
y rpyni CA 1a 4,25 + 0,64 x8 y rpyni KCEA. He BusBunm
CTaTUCTUYHO 3HAYYLLOT Pi3HUL MK MOYATKOM CEHCOPHOT
Brnokaau y rpynax gocnigxerHs (p = 0,8965).

3a pesynbratamu gocnigxeHHs S. A. Begum
et al. [14], cepegHiit Yac [OCArHEHHS LiNbOBOro PiBHS
CEHCOpPHOro 6noky 3HavHo Ginbwwui y rpyni KCEA
nopieHsaHO 3 rpynoto CA (11,21 £ 2,20 xB npotu
3,50 + 1,50 x8, p < 0,001). Kpim Toro, cepeaHs Tpusa-
nicTb aHecTesii 3HayHo GinbLua y rpyni KCEA, Hix y CA
(256,57 + 33,56 xB npoTn 214,71 £ 18,03 x8, p = 0,001).
BcTaHoBneHo, Wo cepenHst TpuBanicTb aHanresii, ce-
pegHiv Yac ans AOCArHEHHS LiNbOBOrO PiBHA CEHCOp-
Horo 6roky Ta cepeaHit Yac Ans perpecii CEHCOPHOro i
MOTOpPHOr0 610Ky 3Ha4Ho BinbLui y rpyni KCEA nopiBHsHO
3 CA. Ui pani 3biratoTbcst 3 pesynbsratamMu nonepeaHix
[AocniokeHb, 3rifHo 3 AKUMU NOBHA aHanresis, BigMiHHe
po3cnabneHHst M'A3iB i TpyBane 3HeboMNBaHHs Yepes
eniaypanbHui kateTep 3abesneyyBanucs NoCnigoBHUM
3actocyBaHHsIM KCEA [15,16].

CvMnTomm 06niTepytHOro aTepocKepo3y Ha MisHin
CTagji iCTOTHO NOTipLLYHOTH SKICTB XUTTA NavjeHTiB. Brpata
npavesfaTHoCTi Hagani Npu3BoAWTb A0 CYTTEBUX KNiHIY-
HUX, COLlianbHMX Ta EKOHOMIYHWX BUTPAT, 0COGNMBO cepen
ocib npauesgatHoro Biky. Konw 6inb cTae NoCTiHWM i
CYNPOBOMXYETLCS NpeaTpodiyHNMK N aTPODIYHNMK
3MiHaMW, Big4yTTAM CKYTOCTi Ta CyaOMaMW, iHTEHCUBHICTb
AKUX 30inbLUYeTbCS, BiH NOKaNI3yeThCs B iLLEMiI30BAHUX
m’'szax. Kpim cneumgiyHoro TepaneBTMYHOrO niaxogy 4o
OCHOBHOTO 3aXBOPHOBAHHS Ta 0r0 HACMiZKiB, BaXIMBUM
€ aKTMBHe MikyBaHHs 601110; Lie 0COBNM1BO akTyarnbHo Ans
navieHTiB 3 00niTepyUMM aTePOCKIIEPO30M HIDKHIX KiHL-
BOK. TOMy nrnaHyBaHHs aHeCTe3ionoriYHoro 3abe3neqeHHs
ANs ePeKTVBHOIO KOHTPOMHO NicnsonepaLinHoro 6onto €
BaXIIMBUM 3aBLaHHSAIM A1 aHecTesionora.

IHTEeHCMBHICTb BOMHO, LLO Mif Yac HALIOro AOCHIIKEH-
Hs ouiHeHa 3a BALL, Bignosigae gaHvm, Wo HaBeaeHi y
npaui I. R. Gadekar et al. [17]: cepegiit 6an 3a BALL y
rpyni KCEA yepe3 180 xBunuH ctanosms 0,13, i e 3Hay-
HO Hxue, Hix cepepHin 6an 3a BALL y rpyni CA — 2,47,
p <0,001. 3rigHo 3 peaynsratamv 4OCTMKEHHS], NALEHTM
i3 rpyn KCEA BiguyBanu 3Ha4HO MeHLWUI Binb, Hix i3
rpynu CA 'y pisHi cTpoku onepauii [17].
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Y nocnimxerHi S. A. Mutahar et al. 3acpikcoBaHo Binb-
LUe BUMaaKiB HyOoTW Ta 6noBaHHs B rpyri CA nopiBHAHO
3KCEA, 1 ogHakoBy 4acToTy BUNAAKiB rinoTeHsii y rpynax
obcTtexerHst [18]. YacToTa 6pagukapaii Ta apTepiansHol
rinotexsii y rpynax sictasHa (p > 0,05). Omxe, KCEA
MOXe MaTu KpaLui npodpine 6e3aneku, Hixk CA, bepyuu
[0 YBaru 3HWKEHHS CUCTEMHUX NOBIYHUX eOeKTiB y rpyni
KCEA. Lli pesynerat 3icTaBHi 3 JaHUM, L0 HABEOEHI y
paHiwmx npausx [19].

[ns ouiHOBaHHA TPMBOTW Ta Aenpecii y nauieHTiB
Mig Yac HaLoro AochidXeHHs BukopucTany locnitansHy
wkany Tpusorn Ta aenpecii (HADS). Bigomo, wo Tpu-
BOTy BK3HAYaloTb SIK Cy0'EKTUBHE HEMPUEMHE BiguyTTS
CTpaxy, NoB’si3aHe 3 O4iKyBaHHSAM ManonMOoBIpHOI Noaii,
Hanpuknag, 3 BigyyTTsM HeMUHy4oi cMepTi. [loBoni yacto
TpYBOra CynpOBOMKYETLCSA HECTIOKOEM, BTOMOHO, TPYHO-
LLlamMm1 3 KOHLEHTpaLIiEto Ta M'I30BUM HanpyXeHHAM. Y
nicnsaonepawitHoMy nepiogi TPMBOry BM3Ha4alTb SK
HeuiTKe BiguyTTa ANCKOMOPTY, [KEPENO SIKOro 4acTo €
HecneundivyHMM | Hesigomum nauienTy [20].

Bigomo, Lo cTpecosi hakTopu, BKIOYao4mM onepa-
TUBHE BTPYYaHHS!, CMPUYMHSIIOTL 3MIHU reMoayuHaMiku
yepes aKTMBaLil0 CUMMNATUYHOI, MapacuMnaTuyHoi Ta
€HOOKPUHHOI cucTeMm. MepegonepaliiHuia nepiog € oa-
Hi€to 3 HaMBINbLL CTPECOBUX MOAIN Y XUTTI MOANHK, WO
4acTO NPU3BOANTb A0 aKTUBALii EMOLLIAHMX, KOTHITUBHIX
i (hisionorivyHKx Bignosigen opraHiamy. Lli peakuii MoxyTb
6yTV TMMYacoBUMY (TPaH3UTOPHUMK) 860 NepexoanTH B
XPOHIYHY ¢popMmy, BNNMBaKOYM Ha 3arafibHUM CTaH naui-
€HTa y MabyTHLOMY.

3icTaBMBLUM pe3ynbTaTh NOMepeaHix AOCMiAKeHb
i3 BnacHumu gaHumu, B. M. Katsnelson et al. ginwnm
BVCHOBKY, LLIO NepefonepaLiiiHa onTuMisaLlist NCUXiYyHoro
3[0POB’A NALliEHTIB i3 TPUBOTOK MOXeE CMPUSTU 3MEH-
LUEHHI0 OKPEMWX MOB’S13aHMX i3 BTPYYaHHSIM HEraTyBHNX
HaCiZKIB | 3HKEHHI YaCTOTH BUKOPUCTAHHS AOAATKOBUX
MeauyHuX nocnyr [21].

JocnigpxenHst, sike 3aincHunm L. Y. Kiyohara et al.,
[ano 3Mory BCTAHOBWTW: y MaLieHTIB, AKi oTpuManm
AeTanbHy iHopMaLito Mig Yac Bi3uTy Ao aHecTesionora,
CrocTepiratoTb 3HWKEHHS piBHS Tpueorm [22]. OTxe, nig
yac cninkyBaHHs 3 naujieHTamu noTpibHO HamaraTucs
HapgaTu sikomora GinbLue iHbopmaLii, wob nepexkoHaT
iX 'y MO3UTUBHOMY pe3ynbTaTi ONepaTUBHOMO BTPYYaHHS.
B ogHOMy 3 HaMHOBILIMX AOCHIMKEHb, SKe 34INCHWUIN
M. G. Rizzo Jr et al., noka3aHo, L0 3aCTOCyBaHHs J0-
MOBHEHOI Ta BipTyanbHOI peanbHOCTi TakoX MoXe OyTu
eheKTMBHIUM 3aC0B0M A51s 3HKEHHS NepeaonepawiiHol
TPVBOXHOCTI NauieHTiB [23].

BucHoBKHM

1. MopiBHsNM KOMBIHOBaAHY CriHanNbHO-eNiaypansHy
aHecTesito Ta crniHanbHy aHecTesito Nif Yac PEKOHCTPYK-
TUBHUX OnepaLlinn 3 NprBody 06niTepy4oro atepocke-
pO3y HUXHIX KiHLiBOK. [pynu JOCnimMKeHHs 3icTaBHi 3a
BVXiQHUMM XapakTepucTMKamm NaLieHTiB (BiK, 3picT, Maca
Tina Towo).

2. BctaHoBneHo, Lo aHanresis novnHanacs AeLlo
LUBMALLE B rpyni cniHanbHOI aHecTesii, ane TpyBana 3Hay-
HO [JOBLLE B rpyni KOMBIHOBaHOI CriHanbHO-enigyparnsHoi
aHecTesii. Bu3HayeHo 3icTaBHUMA NOYATOK MOTOPHOI
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6rokaau, npote TpuBanicTb Groky B rpyni koMGiHOBaHOT
cniHanbHo-enigypanbHoi aHecTesii 3Ha4yHo BinbLua.

3. LWopo napametpiB remoguHamiku, B rpymi Kombi-
HOBaHOI CMiHanbHO-enigypansbHoi aHecTesil 3athikcoBaHO
NPOrpecyBHE 3HIKEHHS CUCTOIMIYHOrO apTepiaribHOro TUC-
Ky, HE3Ha4YHe 3MEHLLEHHS iacToNIYHOro apTepiansHoro
TWUCKY Ta 4aCTOTM CepLEBUX CKOPOYEHD.

4. Ananresia nig yac nicnsonepauinHoro nepiogy
Ta KOMJOpT nauieHTa, JOCArHyTi 3a AOMNOMOrOK KOM-
6iHoBaHOI CniHanbHo-enigypanbHOI aHecTesii, iCTOTHO
KpalLLi MOpiBHSHO 3i CNiHANbHOK aHecTesieto; 3adhikcoBaHO
MEHLLY KinbKiCTb eni3oAiB micnsonepawinHoi HydoTh Ta
6nioBaHHA. Ha npotuBary uboMy, y rpyni CniHanbHOI
aHecTesii BUsiBUIM BinbLuy YacToTy HebaxaHux ehexTis.

5. BcTaHOBNEHO, LU0 KOMGIHOBaHa CriHanbHo-enigy-
paribHa aHecTe3is € eChEKTUBHILLIO 3a CMiHATBHY, OCKISTbKM
NoeAHYe nepeBaru cniHanbHoI Ta enigyparnbHoi 6rokag i
BOAHO4AC MiHiMi3ye ixHi Hegoniku. Kpim Toro, kombiHoBaHa
CcniHanbHo-enigypanbHa aHecTesis 3abe3nedvye kpalle
nepionepadinHe 3HeOOMIBaHHS, Hix CniHanbHa.

6. MiaTBepmKeHO 3aranbHy Ge3neky cniHanbHoI Ta
KOMOGIHOBaHOI cniHanbHO-enigypanbHoi aHecTesii, Ockinb-
KV y XO[HiIV i3 rpyn naLieHTiB He 3ad)ikCOBaHO MOTEHLINHO
neTanbHMX nobiYHMx edhekTiB nig yac iHTpaonepauinHoi
Ta nicnsonepawijHoi ¢as.

®iHaHcyBaHHA
AOCAiIAKEHHS! 3ACHEHO 6e3 GiHAHCOBOT MIATOUMKM.
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PekomeHAaL|i LLLOAO NPOTOKOAY NATOriCTOAOTiUHOr0 AOCAIAKEHHSA
3pa3KiB MiCASl LUCTEKTOMII B NaLiE€HTIB i3 pakoM ceuoBoro mixypa
3riAHO 3 oHOBAeHHAMM V BUAAHHA Khacuikauii BOO3 (2022)

H. C. BoHpapeHko@ABCP 0, 0. BoHpapeHKo®BECEF M, 1. MonioH®BE, M. 0. MpuueHKo®CF

AHINPOBCLKUIM AepXaBHUI MEAUYHUI YHIBepCHTET, YKpaiHa

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTatTi;
F - octatouHe 3aTBEPAXEHHA CTaTTi

Pak ceyoBoro mixypa (PCM) — yeTBepTe 3a NOLIMPEHICTHIO OHKONOTIYHE 3aXBOPIOBAHHS B YOMOBIiKiB. Maiixe uBepTb aiarHocTo-  Katouosi cnosa:

BaHuX Bunagkis PCM xapakTepu3ayoTbCsl HasiBHICTHO iHBA3ii M's130BOi 060MOHKYM opraHa (M’s130B0iHBa3nBHUI PCM), nikyBaHHSt  pak Ce4oBOro
SIKOro 3a3BWyal NoB’'Ai3aHe 3 pagukanbHo LmcTekTomieto. Y 2022 poui onpuntogHeHo V pepdakuito knacudikalii nyxnue — mixypa,
CEYOBOi CUCTEMM Ta YOIOBIYMX CTaTeBUX OpraHiB BcecBiTHLOI OpraHiaaLlii OXOPOHM 300pOB’S. Y HOBOMY BUAAHHI HABEAEHO  LMCTEKTOMIS,

KOMMNeKCHWIA nigxig oo knacudikadii PCM, BpaxoBytoun KniHivHi, MOPEONOriyHi Ta MONEKYNSPHO-TEHETUYHI AaHi. ypoTenianbHa
. . — . KapuuHoma,
MeTa po60oT1 — HaBeCTV ronoBHI OHOBINEHHS OCTaHHBLOI knacudikaLlii myxnuH ceqosoro mixypa BOO3 (2022) Ta popobuTy I'IpzTOKOI\
CTaHAapTU30BaHWI NPOTOKON NATOrCTONOMYHOMO AOCHIMKEHHA Ans 3paskiB i3 PCM nicns umcTekToMmii wnsxom agantavii ; .
) ¥ L ift (CAP, ICCR) naToricToAOryHOro
MiKHaPOAHWX Yek-TNCTiB | pekomeHpaaLinn (CAP, . AOCAILKEHHS,

Marepianu i metopu. [MpoaHaniayBanu BiOMOCTI HAayKoBOI niTepaTypu 3 Haykosux 6a3 gaHux PubMed i Web of Science.
Mig yac nowwyky BUKOpUCTanu Taki kno4oBi cnosa: bladder, cystectomy, pathology report, urothelial tumor, stage, molecular  naronoris. 2025.

subgroups, WHO 2022. T. 22, Ne 1(63).
L 3 ) ) C.57-68
Pe3y/\bTa'm. 3a pesynsratamu ormany d)ax030| JniTepatypu 3anponoHOBaHO CTaH4aPTM30BaHUI MPOTOKOI NATOrCTONOr4YHoro

AocnimKeHHs 3paskis i3 PCM nicns pagukansHoi LmcTekToMii, 6epy4n A0 yBar OHOBMEHHS KnacudikaLlii myxnH ce4oBMAiNbHOT
Ta 4onoBivoi ctateBoi cuctem 3a BOOS (2022), aeTanbHO onucaHo Moro CKnagosi.

BucHoBku. PaxoBe natomopororiyHe ouiHoBaHHs 3paskis i3 PCM nicns umcTekToMmii Bigirpae Bu3HavansHy ponb nig Yac
0bpaHHs TaKTWKW NiKyBaHHS Ta NPOrHo3yBaHHs Nepebiry 3axBoproBaHHs. 3HaHHS OHOBMeHb V BAAHHA knacudikauii nyxnmH
BOO3 (2022) matoTb By 3anpoBampKeHi y NOBCAKAEHHY KMiHIYHY NPaKTUKY Nikapsi-natonora, 30KpemMa LUMSIXOM BUKOPUCTaHHS!
3anponoHOBAHOTO MPOTOKOITY NATOrCTONOMYHOMO AOCHIIKEHHS.

Protocol for pathologic examination of bladder cancer according gf)('jvgordﬁ

to the updates of the 5th edition of the WHO classification (2022): Cyztec‘i;:yncer’

radical cystectomy specimens urothelial
carcinoma,

N. S. Bondarenko, 0. 0. Bondarenko, M. Yu. Polion, P. O. Hrytsenko pathological

Bladder cancer (BC) is the fourth most common cancer in men. Approximately a quarter of diagnosed cases of BC are reporting.

characterized by the presence of invasion of the muscle layer of the organ (muscle-invasive BC), the treatment of which is )

usually associated with radical cystectomy. In 2022, the new 5th edition of the World Health Organization classification of 23‘2"5"_';’5(':;_57_68

tumors of the urinary system and male genital organs was presented. The new edition provides a comprehensive approach
to the classification of BC, taking into account clinical, morphological and molecular genetic data.

The aim of the study is to highlight the main updates of the latest WHO classification of bladder tumors (2022) and to develop
a pathology reporting standard for radical cystectomy specimens by adapting international check-lists and recommendations
(CAP, ICCR).

Materials and methods. We analyzed the literature in the scientific databases PubMed and Web of Science. The following
keywords were used for the search: bladder, cystectomy, pathology report, urothelial tumor, stage, molecular subgroups,
WHO 2022.

Results. In this literature review, we proposed a standardized protocol for the pathologic examination of radical cystectomy
specimens, taking into account the updates of the WHO classification of tumors of the urinary and male genital systems (2022)
and described its components in detail.

Conclusions. Professional pathologic evaluation of BC radical cystectomy specimens is crucial for further treatment and
prognosis. Knowledge of the updates of the 5th edition of the WHO tumor classification (2022) should be implemented in
the daily clinical practice of a pathologist, in particular, by using the proposed pathology reporting standard for the BC radical
cystectomy specimens.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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Pak cevoBoro mixypa (PCM) — yeTBepTe 3a NOLIMPEHICTIO
OHKOMOriYHe 3aXBOPIOBAHHS B YOMOBIKIB, Ha 10r0 YacTKy
npunagae 6 % HOBUX BUNAZKiB paky Ta 4 % 3yMOBMEHNX
LIMM 30SIKICHAM HOBOYTBOPEHHAM cMmepTei [1]. B YkpaiHi
y 2022 poui 3apeectpoBaHo 3438 Bunaakis PCM, i3 Hux
2824 — y 4onoBiKiB; KinbKiCTb nOMepnux ctaHosuna 1126
0CiB, 3-Nomixx HUX 953 YonoBiKW. 3ayBaXMMO, LLIO HANBULLL
MOKa3HWKI 3aXBOPHOBAHOCTI Ta CMEPTHOCTI 3adpikcoBaHO
y IbBiBCbKiN Ta [JHiNponeTpoBChkin obnacTsx [2].

Mig yac BCTAHOBNEHHS AiarHo3y maike y 4YBepTi
Bunagkis PCM BUABNAOTL iHBA3il0 M'A30B0i 0DOMNOHKM
opraHa (muscle-invasive bladder cancer) 3 BUCOKUM pu3u-
KOM MeTacTa3yBaHHs, a B PELLTV — HeM'I30BOIHBa3VBHUN
PCM (non-muscle invasive bladder cancer) [3]. [icTono-
riyHui Tun PCM y maixe 90 % Bunagkis — ypoTeniansHa
KapuyHOMa, B iHLUMX BUNaAKax — NepeBaXHO NMOCKOKIi-
TUHHWA pakK, afeHoKkapuvHoMa abo HelipoeHOOKpUHHA
KapuuHoma [4]. 3rigHO 3 cyyacHUMM pekoMeHZaLisMu
€BponencbKoi acouiaLlii yponoris, pagukanbHa LycTek-
TOMISt B NOEAHaHHI 3 NIMPOAMCEKLIEID € ONTUMATbHUM
METOAOM niKyBaHHs M’si30BoiHBa3wBHoro PCM [5], BTim
y 50 % nauieHTiB nicnsa onepadii giarHoCTyoTh Bigaane-
He meTtacTasyBaHHs [6]. MporHoz PCM nicnst onepadii
NOB’sI3aHWIA i3 NATOMNOrYHOK CTadield 3aXBOPHOBAHHS,
LU0 BCTAHOBIEHA Mikapem-naTonorom Ao onepadii [7].

Y nonepeaHil poboTi po3rnsiHYTO rofIOBHI OHOBMEHHS
OCTaHHbOI KnacwdikaLlii nyxnmH cevosoro mMixypa BOO3
(2022) Ta 3anponoHOBaHO CTaHAAPTU30BAHUIA NMPOTOKON
natorictonoriyHoro gocnimkeHHs (M) Giontartis i 3paskis
TpaHcypeTpanbHoi pesekuii cewooro mixypa (CM) [8]. 3a
OCHOBY B35ITO Yek-nncTu Konemky aMmepukaHChbKUX naTo-
noris (CAP, 2023) Ta pekomeHaauii MixHapoaHoro cnis-
pobiTHuLTBa Wopo 3eiTHOCTI Npo pak (ICCR, 2018) [9,10].

Lito poboty npumcesyeHo CTaHaapTu3aLii narorictono-
riYHOrO OLiHIOBaHHS 3pa3KiB MiCMs LMCTEKTOMIl y naLlieHTiB
i3 PCM 3rigHo 3 nepernsaHytim V BugaHHaM knacudikadii
BOOB3 (2022) [11]. Ockinbku okpemi kaTeropii OLiHIOBaHHS
3paskiB, SIK-OT KIiHIYHI AaHi, riCTOMOrYHUA TUN i NigTUN,
CTyniHb MopdponoriyHoi atunii (grade), nimgpoBackynsipHa
Ta nepyHeBparbHa iHBasisl, AeTanbHO PO3rsHYTO B Nomne-
penHii poboTi, y LiboMy JOCRIMKEHHI yBary 30CepemKeHo
Ha MaKpPOCKOMIYHOMY aHani3i 3pa3kiB Micrsi LMCTEKTOMIi,
BU3HaYeHHI CTyneHs iHBasii NyxnuHW Ta ii naTororoaHaTo-
MiYHOMY CTafjitoBaHHi, OLiHIOBaHHI kpaiB pesekLji, cTaTyci
perioHanbHWX NiMcaTYHKX By3niB, BNAMBI HE0a tOBAHT-
HOI XiMieTepanii, OLiHIOBaHHI NPEeAUKTUBHUX MapKepiB
BIiANOBIAi Ha iHriBITOPW IMYHHUX KOHTPOMBHWUX TOYOK i
MOMEKYNSAPHIN knacudikauii Mm’'s3oBoiHBa3nBHOr0 PCM.

Merta po6otu

HaBecTy rofnoBHi OHOBMEHHSA OCTaHHLOI Knacugikawii
nyxnuH cevosoro Mixypa BOOS3 (2022) ta po3pobutu
CTaHOapTM30BaHWI NPOTOKON NATOrCTONONYHOro AOCHi-
[DKeHHs ans 3paskiB i3 PCM nicnst uicTeKToMIl LWnsixoM
afanTauii MbxHapoaHuX Yek-nucTiB | pekomeHaaLin (CAP,
ICCR) [12,13].
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BUKOpWCTaNu Taki KNo4oBi cnosa: bladder, cystectomy,
pathology report, urothelial tumor, stage, molecular
subgroups, WHO 2022. OcobnuBy yBary npuginunm
MaKpOCKOMIYHOMY OLIiHIOBaHHIO 3paskiB MiCMs LMCTEKTO-
Mii, naTonoroaHatomMiyHoMy ctagitoBaHHio PCM, Bnnusy
Heoa[ ' toBaHTHOI Tepanii, NpeauKTMBHUM GioMapkepam
BIiANOBIAi Ha iHriGITOPM IMYHHNUX KOHTPOMBHWX TOYOK i
MOINEeKYNSAPHii knacudikauii M’'s3oBoiHBasveHoro PCM.

Pe3yabTatu

BukopucTtoBytoum CMHONTWYHI 3BiTK (Synoptic reports)
Konepxy amepukaHcbkux natonoris (CAP, 2023) Ta pe-
KoMeHZauiji Big MixkHapogHoi koonepauii WoZo 3BiTHOCTI
npo pak (ICCR, 2018) Ta BpaxoByr4u OCTaHHi OHOBIEH-
HA V BMAaHHS Knacudikauii nyxnuH CeYOBUAINbHMX i
yonosiunx crareBux opranis BOOS3, npoaHanisysanu
1 apantysanu npotokon M 3paskis PCM ans 3paskis
nicns uuctekTomii (mabs. 1).

MokasaHHAM 0O pagukanbHOI LMCTEKTOMIT € M's-
30BOiHBa3uBHWIA PCM (2T2), peunanBHuiA noBepxHe-
BoiHBa3uBHUIN PCM i pedbpaktepHa CIS (nicns kinbkox
kypciB BLPK-Tepanii). MpuunHo LmMCTEKTOMIT MOXYTb
OyTW TaKoX Taki HEOHKOMOriYHI 3aXBOPIOBAHHS, 5K iH-
TEepCTULianbHUIA LUCTUT, pedpakTEPHUIA NPOMEHEBWI
umeTuT ToLwo. MpoTokon aocnimkeHHs 3paskis CM nicna
LmMcTeKTOMIl Nnepeadavae AeTanisaLito HassBHUX KITiHIYHUX
JaHux, Buay onepaTMBHOIO BTPYYaHHS, OMKUCY 3paskiB,
L0 JoAaTLCS, Nokanisalii Ta 0cepeaKoBOCTi NyXINHM
(ma6n. 1). Us yactuHa mae 6yTv HagaHa / 3anoBHeHa
Xipyprom-oHkoyponorom. Kpim Toro, nig yac AoCnipKeH-
Hsa 3paskie CM nicns uMcTekTOMIl nikap-natonor mae
6paTtn [o yBaru BifOMOCTI LOAO nonepeaHboi Tepanii,
OCKiNbKM HEPIAKO Ha Yac pagmkanbHOi LMCTEKTOMIi na-
LieHTV BXe OTpuMyBanu nepegonepawiiHe nikyBaHHs
(TpaHcypeTpanbHa pesekuia (TYP), BLPK, npomeHeBa
Tepanisi, @ TAaKOX Heoad'toBaHTHA XiMieTepanis B na-
LieHTIB, SKUM [OLNIbHE 3aCTOCYBaHHS LUCMNATUHOM).
Tak, Heoap'toBaHTHa XiMieTepanis Moxe Npu3BecTv A0
3Ha4HOI BiANoBIAi Ta perpecy NyxnuHu, wWwo notpebysa-
TUME PETENBHOMO MAKPOCKOMIYHOTO Ta MIKPOCKOMYHOMO
OLiHIOBaHHS 3ar1LLKOBOI MyxInHW. [Npn MeTactatuyHoMy
PCM ponb natonora 3a3Buyaii nonsrae B OLiHIOBaHHI
ekcnpecii PD-L1 ans yxsaneHHs pilLieHHs LLoAo iMyHoTe-
panii Griokatopamm iMyHHUX KOHTPOJTLHUX TOYOK (immune
checkpoint inhibitors) (ma6n. 2).

HacTynHuin etan nepen6ayae MakpockoniyHe Jocni-
[PKEHHS (grossing) 3paska Ta OLiHIOBaHHS KpaiB pe3eKLii
Micnsl LMCTEKTOMIl, Lo 34incHIoe nikap-natonor. Pagu-
KarbHa LIMCTEKTOMIs y 4OMoBikiB Bkrtovae CM, cevoBoay,
npocTaTy, CIM’siHi MyX1pLji Ta CiM'IBUHOCHI NPOTOKK, a Y
xiHok — CM, ypeTpy, Ce40BOAW, NEPERHI0 BariHamnbHy
MaHXeTy, MaTKy, LLMIAKY MaTku, MaTKoBi Tpy6u, SEYHNKN.
Llo6 npaBunbHO 30pieHTyBaTU 3pa3ok, MOXHA YSBUTU
cobi nepeaHo noBepxHio CM §K LLOPCTKUIA BENUKWIA
KMBIT», @ BEPXHIO i 3a[HI0 NMOBEPXHI0 — NOAIOHO 10
rmafeHbKoi Nnackoi «CrivHkuy . HeobxigHo npomapkysatu
CM YopHMMOM, BYKOPUCTOBYKOYM YOTMPKW KOMNBOPU ANS
nepeaHboro, 3a4HLOro, MiBOro Ta Npaeoro Biaainie. [Ans
CM, Lo oTpMMaHWi Bif, XiHKK, 3a6apBNEHHS YOPHUIOM
Mae nokputu ypetpy [15]. MoxHa BuKopucTOBYBaTU 1
OAMH KOMip YOPHMI, MapKyHUM NMULE AiNsSHKA HEepiBHO-
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Tabauus 1. MNpoTtokon JOCIAKEHHS 3paskiB MaLliEHTIB i3 pakoM CEYOBOro Mixypa Micnsi LIUCTEKTOMIT

KniHiuHi pgaHi

MonepeaHsA icTopia 3aXBOPIOBaHHA CEYOBUAINbHUX WNAXiB a60
mertacrasis (nigkpecnutm)

- Hemae nonepegHboi icTopii
- HeinBa3uBHa naninapHa

- IuBasia lamina propria

- IHWwe, cneymnodikyinTe

- Hesigomo

- KapumHoma in situ

- IHBa3iA B M’A30BY 060/IOHKY
- IncTaHTHI meTacTasm

MonepeaHs Tepanis

- He npu3Havanu - Hesigomo

-TYP - BLX

- IHTpaBe3unKyAspHa ximieTepanis, cneuudikyiTe:

- CuctemHa ximietepania
- IHWwe, cneundirymnTe:

- MpomeHesa Tepania

IHwWa KniHiYHa iHdpopmauin, cneundikyiite:

Bug, onepaTUBHOrO BTPYYaHHsA

- YacTKoBa LMCTEKTOMIA
- PagyKanbHa LMCTIpOCTaTeKTOMIA
- IHwe, cneundikyiTe:

- PagunKanbHa uucTeKToMmis
- MepesHn Ta30Ba ek3eHTepaLlia

3pasku, Wwo aoaarTbea

- MaTka - MpocTtaTa
- BariHanbHa maHXxeTa

- ®anoniesi Tpybu:

- YpeTpa neHica
- Cim’siHi nyxmpui

- Mpaso - Jliso - JlaTepanbHicTb He cneumdpikoBaHo
- Ale4HnKM

- Mpaso - Nliso - laTepanbHicTb He cneumdpikoBaHo
- CeyoBoam

- Mpaso - Nliso - JlaTepanbHicTb He cneumdikoBaHo

- lHwe, cneuundiryiTe:

Nokanisauis

- Dome

- MpaBa natepanbHa CTiHKa
- 3a4HA CTiHKa

- TPUKYTHUK
- JliBa naTtepanbHa CTiHKa
- NepeaHA cTiHKa

- IHWe, cneumndikynTe:

- He moe 6yT1 ouiHeHa

OcepeAKoBiCTb NYX/IMHU

YHipoKanbHa - MynbTudoKanbHa
He moxe 6yTu ouiHeHa

Po3mipu nyxamum

Haibinblunii posmip ™

Jonatkosi po3mipun X ™

CTyniHb NOWMPEHOCTi NYX/IMHU (MAaKPOCKOMNIYHO)

- He moke 6yt oLiHeHa

- Hemae MmakpoCKonivyHO BUAMMOT NYXANHM
- Bugmma HeiHBasuBHa nyxaunHa

- IHBasia y cTiHky CM

- IHBa3iA y NepnBe3nKyNAPHY TKAHUHY

- 3aNy4yeHHA NepuTOHeaNbHOI NOBEPXHI

- 3a/y4eHHS IHLWKUX CTPYKTYpP, cneumdiryiTe:

FictonoriyHumii TMN, 3rigHo 3 BOO3 2022

YPOTE/IIA/IbHE HOBOYTBOPEHHA

- HeiHBa3uBHa naninapHa ypoTtenianbHa KapumMHoMa

- YpoTenianbHa KapumMHoma in situ

- IHBa3MBHa ypoTeniasbHa KapuuHomMa (3BMYaiiHa)

- MikponaninapHa ypoTenianbHa KapLumMHoma

- MHi3poBa ypoTenianbHa KapuMHoma

- BennkorHisgosa ypoTenianbHa KapumMHoma

- TybynspHa Ta MiKPOKICTO3Ha ypoTeianbHa KapuuHoma

- NlimpoeniteniomonogibHa ypoTenianbHa KapumMHoma

- MnasmouuToigHa ypoTenianbHa KapuuHoma

- FiraHTOKNITMHHA ypoTenianbHa KapuMHOMa

- YpoTenianbHa KapuuHoma, 6arata Ha finiam

- CBiT/IOKNITMHHA ypoTeiaiibHa KapunHoma (baraTa Ha rnikoreH)
- CapkomartoigHa ypoTeniasibHa KapuuHoma

- HusbKkoamdepeHLiioBaHa ypoTenianbHa KapuuHomMa

- YpoTenianbHa KapLUMHOMA 3 NMIOCKOKNITUHHOW AndepeHLiaLieto
- YpoTeniasbHa KapuuHOMa 3 3a/7103UCTOt0 AndepeHLiaLieto

- YpotenianbHa KapuuHoma 3 TpodobnactnyHoo andepeHLialieo
- YpoTenianbHa KapumHoma 3 MionnepiscbKoto agndepeHuiaieto

MNNOCKOKNITUHHE HOBOYTBOPEHHSA
- MN0CKOKNITUHHA KapuuHOMa - BeppyKo3Ha KapLvHoMa
- MNOCKOKANITUHHA KapumMpHOMa in situ

3AJI03UCTI HOBOYTBOPEHHA

- ApeHokapumHoma, NOS - AfeHOKapLMHOMa, KMLIKOBA
- AAeHOKapuMHOMa, MyLMHO3Ha - AAeHOKapuMHOMA, 3miliaHa
- AieHoKapumMHOMa, NepcTHeNoAibHOKAITMHHA

- AfeHoKapumHoma in situ

YPAXANbHI TA AUBEPTUKY/IAPHI HOBOYTBOPEHHA
- YpaxanbHa KapumHoma - lIMBepTUKyNApHA KapLMHOMa

NYXIUHU MIOZINEPOBOIO TUNY
- CBITNIOKNITUHHA afeHOKapLUMHOMa
- EHOOMeTpioigHa KapuMHoma

HEMPOEHAOKPUHHI HOBOYTBOPEHHA

- [Ipi6GHOKNITMHHA HeiPOEHAOKPUHHA KapLHOMa

- BeNMKOKNITUHHA HeMPOeHAOKPUHHA KapLMHOMa

- [obpe audepeHLiioBaHa HEMPOEHAOKPUHHA NYXINHA
- IHWK ricTonoriyHunii Tun (cneundiryite)

- KapuuHoma, TMn AKOI He BU3HAYaEeTbCA

BW3HauTe BifCOTOK FiCTONOrYHOrO NiATMNY Ta HAAABHOI
AuBepreHTHOI andepeHuiauiii (cymapHo 100 %)

- |HBa3MBHa ypoTenianbHa KapuMHOMA (3BMyYaliHa):__ %

- MikponaninapHa ypotenianbHa KapumMHoma: _ %

- THi3goBa ypoTenianbHa KapumHoma: %

- BennkorHisgosa ypotenianbHa KapumHoma: %

- TybynsapHa Ta MiKpOKiCTO3Ha ypoTenianbHa KapumHoma: %
- NlimpoeniteniomonogibHa ypoTtenianbHa KapumMHoma: %
- MnasmouunToigHa ypoTenianbHa KapumHoma: _ %

- CapKomaToigHa ypoTenianbHa KapumHoma: _ %

- [iraHTOKNITUHHA ypoTenianbHa KapumMHoma : %

- YpoenianbHa KapuuHoma, barata Ha ninign: __ %

- YpoTenianbHa KapuuHoma, barata Ha riikoreH: %

- HusbkoandepeHuiioBaHa ypoTenianbHa KapumMHoma: %
- MnockokniTMHHA gudepeHujauia: %

- 3anosucrta audepeHLiausa: %

- TpodobnactuuHa gudepeHujauia: %

- MionnepiBcbka gndepeHujauia: %

- [piBHOKNITMHHA HEMPOEHAOKPUHHA KapuuHoma: %

- KpynHOK/iTUHHA HEMPOEHAOKPVHHA KapumHoma: %

- IHwe (cneundikyiTe): %

FicTonoriyHmMii TMN, KOMEHTap:

Matonoria. Tom 22, Ne 1(63), ciueHb - KBiTeHb 2025 p.

ISSN 2306-8027  https://pat.zsmu.edu.ua 59


http://pat.zsmu.edu.ua/

Review

MpoaoBXeHHs TabA. 1.

CtyniHb mopdonoriyHoi atunii (Grade)

[ns ypotenianbHUX KapLMHOM, ricTonoriyHMx nigtunis aéo
AuBepreHTHoi gudepeHuiauii

- Husbkoro ctynens (low-grade)

- Bucokoro ctyneHs (high-grade)

[nA NNOCKOKNITUHHOI KapuMHOMM abo ageHOKapLuUHOMMU
- G1, pobpe gudepeHuiiosaHa

- G2, nomipHo audepeHLiioBaHa
- G3, HM3bKO andepeHLioBaHa

- GX, He MmoKe byTn BU3HAYeHa
IHwe:

- He moke byTu ouiHeHa

- He 3acTocoByeTbcA

HeiHBasuBHa KapumMHoMma

- He ineHTndiKyeTbCA - He BM3HayvaeTbeA
- KapuuHoma in situ:
dokanbHa MynbtudokanbHa
- ManinapHa KapuMHOMa, HeiHBa3nBHa

- IHWwe, cneundikyiTe:

Kpai pesekuii

- lHBa3uBHa Nyx/JMHa BUABNEHA Y KpasAX pe3eKLi
Kpait (Kpai), 3anyyeHi oo iHBasMBHOI NyXAnHM

- Mpaswuii cevosia: - NliBuii cevosiza:
- Ypetpa: - M'sIKi TKaHWUHK:
- IHWi Kpai, cneundikynTe:
- He MOXXHa BU3HauYWUTK (NOACHUTK):
- He 3acTocoByeTbcA

Cratyc KpaiB pe3ekLii ANA KapuMHOMM in situ / HeiHBa3nBHOI

naninapHoi KapuuHoMu
- Yci Kpai HeraTMBHi LWOA0 KapuMHOMM in Situ / HeiHBa3UBHOI
naninapHoi ypoTenianbHOI KapuuHOMMU

- KapumHoma in situ / HeiHBa3MBHa naninapHa ypoTesiasbHa
KapuMHOMa BUABNEHA Yy Kpaax pe3ekLii, 3a1yyeHi Kpai:

- Npasuit cevosia; - NliBuiA cevosia:

- Ypetpa: - IHWi Kpai, cneundikynTe:

- He Mo¥KHa BM3HAUUTU (MOSACHUTH):

CTyniHb iHBa3ii

- HeiHBa3uBHa naninApHa KapunmHoma
- YpatenianbHa KapumHoMma in situ
- IHBa3iA cybeniTenianbHoi cnofy4Hoi TKaHWHK (lamina propria)
- NoBepxHeBa iHBa3ia m'A30B0i 06010HKM (inner half)
- Fnnboka iHBazia m'a30B0i 060/10HKK (outer half)
- NepuBe3nKynapHa iHBa3ia M’ AKUX TKAHUH, MIKPOCKOMIYHO
- MepuBesnKynapHa iHBasia M'AKUX TKAHWH, MaKPOCKOMIYHO
(ekcTpaBe3unkynapHa maca)
- |HBa3ia npuneranx cTpykTyp:
- MpocTaTnyHa cToma (TpaHcmypasibHa iHBasia 3 CM)

- Cim’siHi mixypui - Matka
- MNixsa - Ale4HnKM
- CTiHKa Tasa - YepeBHa cTiHKa

- Mpama Knwka
- [Hwe, cneuundikymnTe:
- He moke byTu ouiHeHa

- Hemae foKasiB NnepBUHHOI NYXAUHU

Nimdatnuna i/abo BackynapHa iHBasia

-€ - Hemae - He moke 6yTu ouiHeHa

Bignosigb Ha Heoaa'oBaHTHY Tepanito (BLIXK He BKAoueHo)

- floonepalitHa Heoaa'toBaHTHA Tepania HeBigoma

- NoBHa BignoBiab (ypT0): HEMaE ricTONOrYHO iAeHTUdIKOBAHMX
33/IMLLKOBUX HEOMMACTUYHUX KAITUH | 3HaYHOro ¢ibpo3y noxa
NyXJVMHK Nicns Heoas oBaHTHOI Tepanii (TRG1);

- CunibHa BiANOBIAb: NepeBakae ¢ibpo3 foXKa NyXIMHU 3
3a/IULLKOBMMM HEOMNACTUYHUMM KAITUHAMMU, LLIO 3aliMatoTb MeHLLe
Hixk 50 % L€l AinAHKM (CTyniHb perpecii nyxAMHUTRG2);

- Cnabka Bignosiab / HeMae BiAnoBi4i: 3aUWKOBI HEOMIACTUYHI
KNITUHK 3aliMatoTb 250 % noxKa nyxavHU abo perpecusHi 3miHu He
BuAB/EH (CTyniHb perpecii nyxanHuu TRG3);

- IHwe, cneundikyiTe:

PerioHanbHi nimdaTnuHi By3nu
Cratyc perioHapHux nimdosy3nis (n/8)
- He 3actocoByeTtbcA (perioHapHi /8 He HagaHi abo He BUAB/IEHI)
- BusienieHi perioHapHi n/s
- Yci perioHapHi 21/B, HeraTUBHI Ha MyX/IMHY
- MyxnunHa B perioHapHux n/s:
e Kinbkictb /B 3 NnyXAnHO0O
- TouHa KinbKicTb (3a3Haunth): __ - LLloHalimeHLwe (3a3HaunTm):
- He MOXHa BM3HAUUTK (NOACHUTH): IHWe (3a3HauunTK):

® Po3mip Hai6iNbLIOro BY310BOro METACcTaTUYHOIO 0cepeaKy

- ToYHMI po3mip: __ cm - LLloHalmeHLwe (3a3Hauntn): _ cm
- binblwe Hix: ™ - MeHuwwe Hix: ™
- [Hwe (3a3HaunTH):
- He MOXXHa BM3HAUUTK (NOACHUTH):

® /1/B i3 Ha6INbLWIMM MeTacTaTUYHUM OcepeaKOM (3a3HaunTH Micue):

® Po3mip Hait6inbLIOro /B 3 NyXANMHOK

- To4HuMIt posmip: cm - LloHalimeHwe (3a3HauunTh): cm
- binble Hix: cM - MeHwe Hix: ™
- [Hwe (3a3HaunTH): - He MOXHa BM3HAYUTK (NOACHUTH):

® Haii6inblmii n/8 i3 nyxamHoto (Bkasatu micue):

e EKcTpaHOAaNbHE NOWMNPEHHA
- He ineHTMdikoBaHo -€
- Hemo»knmBo BM3HauMTU:

® 3a3HauTe po3TallyBaHHA 3a1y4YeHUX n/B:
IHWe (3a3HaumnTK): - He MOXXHa BU3HAUUTK (NOACHUTK):

o KinbKicTb o6cTexeHunx nimbosysnis
- TouHa KinbKicTb (3a3HaunTH):
- MpuHaimHi (3a3HaunTH):
- IHwe (3a3HaunTH):
- He MOXXHa BU3HAUUTK (NOACHUTH):

Kpai pesekuii
CraTyc KpaiB pe3sekuii 415 iHBa3MBHOI KapLUMHOMMU
- Yci Kpai HeraTMBHI W00 iHBa3MBHOI NYX/IMHU
Halibauxyuli Kpali 0o iHBA3UBHOI MyXAUHU MA MOYHA 8I0cMaHb (y Mm):

- Mpaswuii cevosia;: MM - NiBnii ceyvosia: MM
- Ypetpa: MM - M'siKi TKaHWHK: MM
- IHWi Kpai, cneundikyiTe: MM

BipaaneHi metacrasu

- He 3actocoByetbea

- Hemoxnunso BM3HaunTK:

- HeperioHapHuit nimdatnyHnii Byson(um):
- [HWi AinAHKK, Kpim HeperioHapHUX NimbaTUYHUX BY3NiB
(3a3HaumnTK):
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Ornsaam

MpoaoBXeHHs TabA. 1.

- pN1 — 0AMHMYHMI MeTacTa3 perioHapHOro NiMdaTMYHOro By3na B

MatonoroaHatomiuHe cragitoBaHHa (pTNM , AJCC TNM 8th ed.)
iCTUHHOMY Ta3y (nepvBe3nKanbHWUIA, 06TYPATOPHUIA, BHYTPILLHIMN i

TNM aeckpuntopu 30BHiLLHIV KNy60Bi abo KpuKoBUiA NimbaTUUHKIA By30.);

- M — MHOXWHHa NepBUHHA CUHXPOHHA MYX/IMHA B OAHOMY OpraHi - pN2 — MHOXMHHI MeTacTasn B perioHasbHi NimbaTnyHi By3n B

- r—=peunams iCTUHHOMY Ta3y (nepvBe3unKanbHi, 06TypaLifiHi, BHYTPiWHI Ta

-y —NocTHeoa/ 1oBaHTHa Tepania 30BHiLLHI K1y608i a60 KpUOBI NimbaTUYHI By3/K);

pT KaTteropis - pN3 — meTacTasu NimpaTMyHUX By3AiB y 3arasibHi KN1yboBi

- pT He NpM3HaYeHO (HEMOXKNNBO BU3HAYUTU HA OCHOBI nimdaTnuHi Bysnu.

nartonoriyHoi iHdopmalii, Lo HagaHa); pN KaTteropis (nMwe npu naTonoroaHaToMiYHOMY MiATBEPAMKEHHI)
- pTO — HEMa€e 03HaK NEePBUHHOT NYXNUHW; - He 3acTocoByeTbca

- pTa — HeiHBa3WBHa NaninApHa KapLMHOMa; - pM He moxe ByTV BU3HAUEHO 3 HaflaHMX 3pa3kiB

- pTis — ypoTenianbHa KapunMHOMa in situ: «niacka nyxanHa; pM1: BiddaneHi memacma3su

- pT1 — nyxavHa ypakae BnacHy NaacTuHKy (cybenitenianbHy - pM1la - BigAaneHi metactasn obmexeHi NimpaTUyHUMKM By3amm
CMONYYHY TKAHUHY); 3a MeXaMu 3aranbHoi K1yboBoi KicTKK;

- pT2 — Nyx/AMHa ypaxae BAacHy M’a308y 060N0HKY; - pM1b - BigfaneHi meTactasu He B limdaTUYHI BY3/U;

- pT2a — NyX/MHa ypakae NoBepXHeBUit LWap M’ A30B0i 060IOHKM - pM1 (nigkaTeropia He moxe 6yTn Bu3Ha4eHa)

(BHYTPILUHIO NONOBUHY);

- pT2b — nyx/iMHa ypaxkae ranbokuii wap m’a3080i 06010HKM
(30BHiWHA NonosuHa);

- pT2 (nigKaTteropia He Moe ByTV BU3HaYeHa);

- pT3 — NyxAnHa ypaykae nepnsesynapHi m’aKi TKAHWHMY;

- pT3a — MiKPOCKOMIYHO MYyX/IMHA YPaXKa€e HAaBKONIOMiXypOoBi M’ sKi
TKaHWHY;

- pT3b — MaKpOCKONIYHO NYXANHA ypaykae NepuBesnKyNApHi M saKi AcouiiioBaHi enitenianbHi 3miHu (Mpumitka 16)
TKaHUHU (€KCTpaBe3uKyAspHa maca);

- T3 (nigkateropis He Moxe B6yTW BU3HayeHa);

- pT4 — no3amixypoBa nyxanHa 6e3nocepeHbO Bpaxae byab-Luo 3
HaBeAEHOro: CTPOMY NepeaMixypoBoi 3a103M, CiM'AIHI NyXMpL,
MaTKy, NiXBY, CTIHKY Ta3a, YepeBHY CTiHKY;

- pT4a — no3amixypoBa nyx/JMHa NpoHMKae besnocepesHbO B
CTpoMy nepeaMixypoBoi 3a103u, MaTKy abo Mixsy;

- pT4b — no3anyxvpHa Nyx/JMHa NPOHMKAE B CTIHKY Ta3a, YepeBHy
CTiHKY;

- pT4 (nigkaTeropis He moxe ByTu BU3HAYEHa). - AjeHoKapumHOoMa npoctaTn

- 3ananeHHs / peHepaTUBHi 3MiHK

- 3miHu, nos’s3aHi 3 Tepanieto (cneundiryiTe)
- Cystitis cystica et glandularis

- KepaTtuHisytoua NA0OCKOKAITUHHA MeTannasis
- Knwkosa metannasia
- IHWwe, cneundikyinTe:

KoHdirypauia nyxamHu (06epitb Bci, L0 BUABAEHI)

- ManinapHa - ConigHa/By3on - Mnacka
- 3 BUpa3KyBaHHAM - He moxke 6yTn BU3HaueHa
- IHWwe, cneundikyiTe

- He ineHTndikytoTbCA - YpoTenianbHa naninoma

- YpoTenianbHa naninoma, iHBEPTOBaHUIA TUN

- NaninapHe ypoTeniasibHe HOBOYTBOPEHHA 3 HU3bKUM 3/10AKICHUM
noteHuianom (PUNLMP)

- YpoTenianbHa aucnnasis - He moxke 6yTv BU3HAYEeHO

- IHWe, cneundirymnTe:

DopaTtkosi AaHi

pN Kareropis

- pN He npu3HayeHo (By3NM He HagicnaHo abo He BUABNEHO);
- pN He NpU3HaYEHO (HEMOXKAMBO BU3HAUMTU HA OCHOBI
natonoriyHoi iHdopmaliii, o HagaHa);

- pNO — Hemae meTacTasiB y limpaTUYHUX By3nax

Tabauus 2. JlikyBaHHs M'S130BOIHBa3MBHOrO Ta MeTactatuyHoro PCM (2T2, yucta ypotenianbHa rictonoris) [14]

HemeTacTaTu4Hui M’n30BOiHBa3MBHMIA pak MeTtacTaTuyHmii pak

3axBoproBaHiCTb i NPOrHo3

- 75 % BnepLue BCTaHOBMNEHUX AiarHosis PCM; - 4 % BnepLue BCTaHOBMeHuX giarHosis PCM;
- [TaTupiyHa 3aranbHa BKUBaHICTb — 36—48 %. - [’'aTupiyHa BigHOCHa BUMXMBaHICTL — 5-36 %.
NiKyBaHHA nepLuoi AiHii
LincnnatuH-cnpuidHATIMBI nauienTu: LincnnatuH-cnpuiAHATAMBI NaLieHTn:
Heoa[ toBaHTHa XiMieTepanist Ha OCHOBI LMNNATUHY kombBiHawjs xiMieTepanii Ha OCHOBI LNNaTUHY
(ddMVAC* abo remuutabin + LMCnnaTH) 3 HACTYNHOK PagvKanbHOK (ddMVAC* abo remuntabin + LmcnnatuH).
LIMCTEKTOMIEID;
TpuMoparbHa Tepanist 3 MakcuManbsHoto TYP i ximie-, pagiotepaniero™*. LinennatuH-HecnpuinHATANBI NaLlieHTy:
aueTonisymab / nembponisymab, skwo nyxnuHa ekcnpecye PD-L1,
LincnnatuH-HecnpuiiHATAMBI NaLieHTu: abo xBopomy He Moxe ByTu NpuHayeHa Oyab-sika Tepanisi Ha OCHOBI MIATUHY;
pagvkanbHa LMCTEKTOMIS. kombBiHaujs ximieTepanii Ha ocHoBi kap6ornnaTiHm (npu HeratueHomy PD-L1);

remMumTabiH + naknitakcen;
ipocchomia, Aokcopy6iLmnH, reMunTabiH.

AAbTEpHATUBHE AiKyBaHHSA

[ins nauieHTiB, SKi He 3roHi Ha NikyBaHHS NepLUOi MiHii: Y pasi HeBfaui Tepanii nnaTnHo:

YacTKoBa LMcTekToMia abo MakcumansHa TYP B nauienTis, - nem6poniaymab (6axaHo; anti-PD1);

SKi BiANOBIZAIOTb TAKMM KPUTEPISIM: PO3MIp MYXMUHU — <3 CM, - atesonisymab (anti-PD-L1) vs HiBonymab (anti-PD1)
Hemae mynbTudokansHoi CIS, Hemae rigpoHedposy, vs aypsanymab (anti-PD-L1) vs aBenymab (anti-PD-L1);
Hemae pesuayanbHoi T1 abo 6inbLue nyxnuHu. - epaadiTuHI6 (TapreTHa Tepanis iHribitopom FGFR, TKI).

Y pasi HeBgaui Tepanii NNaTMHOW Ta iHriBiTOPaMmM iIMyHHUX KOHTPONBHUX TOYOK:
- eHcbopTymab BeaoTiH (anti-nectin 4).

CnocTepexeHHs (CKOPOYEHO)
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Puc. 1. MakpockoniuHe AocnimKeHHs 3paska nicns LCTNPOCTaTEKTOMIT LLOAO HAsIBHOCTI Ta Xapak-
Tepy NyxnuHHoro pocTy. CeyoBuit MiXyp po3KpUTHIA 3a Jonomoroto Y-nogibHoro pospisy.
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cTen abo iHaypauii, WO BUKNMKAKTb CyMHIBK, Ta kpai
pesexuiji, 30kpemMa Kpai Ce4oBO/IB, yPETPanbHUI Kpai, Lo
Y YOMOBIKIB € AVCTanbHUM BiAAiNoM nepeamixypoBoi 3a-
11031 (CNPaBXHbOIO YPETPAsIbHOrO Kpato B XIHOK HEMAE),
Kpai M'SKUX TKaHWH (HEMOKPUTI O4epEeBMHOI AiNSHKN Ta
MOBEPXHSA NPOCTaTH 3 CIM’SHUMY MiXypLiSMA).

Mepw Hix Bigkputn CM, HeobxigHo 3pobuTu 3pi3
Kpato ypeTpu (NepLunii kpaii pesekLii) Ta 3gificHUTK Taki
BVMIpIOBaHHS:

— [Mpocrarta (TpMBUMIpHI pO3Mipu) — 3niBa Hanpaeo,
cnepeny Hasag, Big kynona Ao wuiiku CM;

— CM (TpuBUMIpHI po3mipu) — Bif WKIAKK JO Kynona
CM, 3niBa Hanpago, crnepeay Ha3ag;

— Cim’sHi Mixypui (TPUBMUMIPHI po3mipw);

— Cim’IBUHOCHI NPOTOKM (ABOBUMIPHI PO3MipK) — [0B-
XVHa Ta fiameTp;

— CevoBoau (ABOBUMIpHI po3Mipy) — JOBXMHA Ta
diametp.

Micns Luboro NoTpibHO BUKOHATM 30HAYBaHHS CEYO-
BOAIB AN OLiHIOBaHHA NpoxigHOCTi. HacTynHuin kpok
— Y-nogi6Huii po3pia CM Big ypetpu ao kynona (dome)
no NepeaHi CTiHUi Ta ineHTudikaLis 0TBOpIB CEY0BOAIB
(puc. 1).

Mig yac 3oHOYyBaHHSA 30HA NOTPIOHO HanpPaBnsATH
FOPU3OHTaNLHO Ta Malbke naparnerbHO 40 NOBEPXHi Cru-
30B0i CM. Came Ha LjboMy eTani A0UINbHOI € iHCneKUis
cnmsoBoi CM Ha HasiBHICTb MakpOCKOMiYHO BUAUMUX
ypaxeHb (pybuiB abo YepBOHMX LiNSHOK, O MOXYTb
6ytn CIS), sKi Haiikpalle NOMITHI came Ha CBiIXOMY
LMCTEKTOMIYHOMY 3paaKy. I ineHTudbikauis nicnst dikca-
Ui, Sk NpaBuno, ctae cknagHillo. 3anuLiayun 30HauM
y cevoBofax, HeobxigHO 3aiNCHUTY ghikcalLlito BigKpUTOro
CM po paHky.
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Onwe nyxnvHu nepenbadae BU3HaYeHHsS 0CepenKoBo-
CTi NyXnuHK (yHibokanbHUi abo MynsTudokansHNiA picT),
nokanisauii, poamipis, koHdirypauii (naninsipHa, nnacka,
3 BMPA3KOHO TOLLO), rMBMHK iHBasii (MoTpibHO NpopisaTy
cTiHky CM anst ouiHIOBaHHS.

306ip maTepiany Bknto4ae penpeseHTaTUBHI 3pisn
MyXIUHY, SK NPaBvIo, oguH Ha 1 cM (LoHakmeHwe 5
LUMATOYKIB), JOAABLUM BCi AiMSIHKM, IO MAKPOCKOMIYHO
BUIMSZAKTb MO-iHLWIOMY, @ TaKOX LUMATO4OK MyXJIMHK 3
HalrnMOGLLIOIO iHBa3IED, LUIMATOYOK MyXIMHWU, NPUNErnui
[0 HOPMaribHOI CIM30BOI, LUMATOHOK MyXIMH, MPUNersol
[0 NpocTaTh 3 AEMOHCTPALLE0 HANMMMOLLIOI iHBA3iT B HEl
(SKWO peneBaHTHO), LWIMAaTOYOK MyxXMuHM 6ins oTBOPY
YPETPU (SIKLLO PeneBaHTHO).

FAKWo nyxnuHa He BidyaniayeTbes, Tpeba onvcatu
AinsHkn nonepeaHboi TYP. Y pasi «ctapux» pesekuii
3aroeHa crnnaoBa Moxe 6yT1 CMOLLEHOH, NOTOBLLEHOH,
6inyBaToto, a NPy HeLLOAABHIX PE3eKLisiX CriM30Ba YacTo
MaTvMe BMUpa3KyBaTUii, reMopariyHnii abo HEKPOTUYHMI
BUrnsia. B 0box BuNagKkax TOBLLMHA CTiHKM 3a3Bnyai Oyne
MEHLLOH, HiX peluta CM. AkLo nyxnunHa He ineHTugiKo-
BaHa, B3ATTA Martepiany nependavae penpeseHTaTuBHi
3piau koxHoi AinsHkn CM (no 1 kacerTi): Kynony, TPUKYTHK-
Ka, NepeaHbOI Ta 3a4HbOI CTIHOK, MiBOI Ta NpaBoi GivHMX
CTIHOK, OTBOpIB CE40BOLB.

3ayBaxumo, WO 3aranbHOMPUAHATWIA Migxig nika-
pis-natonoris cpikcysatvt CM nicnsi nepBMHHOTO MakpoCKo-
MiYHOrO 0GCTEXEHHS! Y NaTONOrOaHATOMIHHMX BifAINEHHSIX
3aknagiB oxopoHu 3nopoe’s (303) cynepeunTts ogHOMY 3
nonoxeHb Hakady MO3 Ykpainu. Tak, 3 Hakasy MO3 Ykpa-
iHn Big 06.09.2021 p. Ne 1877 «[po 3atBepmreHHs MNopsa-
Ky NPOBEAEHHS MaTororoaHaToMiyHOro pO3THHY» BiOMO,
wo: «OpraHisaLjs focTasku onepauiitHoro i GionciiHoro
martepiany [o matonoroaHaTomiyHoro BigdineHHs 303
(Btopo, LieHTPY) NoknaaaeTses Ha kepisHuka 303, B sikomy
npoBoauBcs 3abip matepiany... Jlikyrounii nikap abo nikap
3083, skwuit 3gjiicHnB Bigbip GionciiHoro i onepaLiinHoro
marepianis, nicns voro Bigbopy 3abesnevye HanexHe
36epiraHHs onepavjiiHoro i GionciHoro matepiany. Lma-
TOYKM TKaHWH, OpraHiB, onepauinHuin matepian sigpasy
nicns Bigbopy 3aHyptotoTb Y 10 % PO34MH HEWTPaNbHOro
¢hopmaniHy, He ONYCKa04N BUCUXaHHS Ta THATTS TKAHWUH.
lMpu dbikcavji TkKaHWHKM i opraHn He matoTb AedhopmyBa-
THCA, EMHICTb Ans dikcauii Mae ByTW LWMPOKOropnow
[Nsi BiNbHOTO BUMaHHS [OCimKyBaHoro o6’ekTa, 06’'em
dhikcytoyoi pianHn Mae nepesuLLyBaTy 06'eM MaTepiasny B
20-30 pasiB... Y gocnigxyBaHoMy Matepiani MatoTb OyTu
MO3HaYeHi 30HM (MicLis) NaToNorivHMX 3MiHy [16].

MpoGnemu, ki BUHUKAKOTb, KOMK fikapi KNiHiYHUX
cneuianbHocTel dikcytoTb 3pa3ok besnocepeaHbo nicns
LIMCTEKTOMIT, yHiBepcarbHi Ta NoNsAraioTb Yy TOMY, LO:

—10 % chbopmaniH, IkKniA 3aCTOCOoBYIOTb AN dhikcavji y
BiZAINEHHI, He 3aBXay € HeMTpanbHUM Ta 3abydepeHnm
(pH 7.4);

— CMiBBIAHOLLEHHS MaTepiany Ta piauHN Ans oik-
cauii pigko ctaHoBuTb 1:20. [lo Toro x, BuaaneHun CM
3a3BuMYali 3aHypIoloTb Y hopmaniH, He BiAKpUBaKOUM MOro
npocaiT. Lie npr3soamnTh 40 dhikcallii nuLLe noBepXHeBMX
wapie CM, LU0 KOHTaKTYHOTb i3 pO34MHOM, Ta ayToniay
rMoLLIKX LWapis;

— 3adpikcoBaHWiA y Takui cnoci6 marepian ctae
ywinbHeHUM. [JocnimpxeHHs CrM30Boi, ke Hagani 3ainc-
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HIOBaTMMe natonor, woao HaseHocTi ocepeakis CIS, a
TaKOX 30HAYBaHHS CEYOBOAIB LLIOAO IXHBOI NPOXiAHOCTI
CTae 3HaYHO YCKNaHEHUM.

Omxe, HaBegeHi acnektu gpikcauii CM nicna uucrek-
TOMII ganeki Big ontumanbsHux. Kpim Toro, 3 Hawworo
[0CBiZy BiZOMO, WO 3adikcoBaHWI y Takuii cnocib ma-
Tepian 4acTo € CyMHIBHUM 32 SKICTIO AN HaCTYMHUX
MOREKYNAPHO-FEHETUYHUX OCHIAXKEHb: MoniMepasHoi
naHuroBoi peakuii y peansHomy yaci (rtPCR) ta
CeKBEeHyBaHHSI METOAOM HacTynHoro nokoniHHsa (NGS)
y 38'A3Ky 3 (hparmeHTauieto JHK 4o SOBXMHU MEHLU Hix
120 bp, L0 yCcKNaaHoe NpueaHaHHs npamepis Nnig yac
cTagii amnnidpikavii nonimepasHoi NaHLroBOI peakLyii.
BpaxoBytoun BaXnm1BICTb NepPCOHani3oBaHoi Tepanii Ans
OHKOMNaLieHTiB, HaBeaeHi hakT HabyBatoTb 0cobnmBoro
3HAYEHHS.

Ha Haluy aymky, BUpiLLEHHS NopyLleHoi npobnemm
MOXe MonsiraTu y MOKpaLleHHi NoricTUKM, 30KpeMa
LUBMAKOCTI JOCTaBKM 3paska Nicns LUCTEKTOMIi 4o
naTonoroaHaToOMI4YHOro BigaineHHs. Ak cepenoBuLle
Ans TMMYacoBoro 36epiraHHs MaTepiany nig Yac TpaH-
CMOPTYBaHHS MOXHa BVKOPWCTOBYBATW KOHTEWHEP i3
xonogom. MakpockoniyHe 4OCRimKEHHS HedikcoBaHOrO
matepiany nikap-naTonor Mae 34iNCHUTY SKHanLBKILLE,
Hapani 3pasok Tpeba 3adikcyBaTtn B 3abydepeHomy
HenTpanbHoMy dopmaniHi. [poTokon NpUroTyBaHHs
3abydepeHoro HenTpansHoro dopmanivy (Ha 1 n)
fo6pe Bigomuin: pocdatHumn bycep pH 7.4 — 900 mn,
40 % copmanbgerigy — 100 mn (3miwatu, gosectn pH
no 7.4) [17].

[N BU3HAYEHHS NaTONOriYHOI CTazii 3aXBOPHOBAHHS
(iHoexkc pT y knacudikavii pTNM) ogHieto 3 Kno4oBKX
03HaK € rMnbuHa iHBasii. 34e0inbLUOro Lie BUSHAYEHHS €
BiZJHOCHO NPOCTUM, ane Tpeba 3BepHyTH yBary Ha Kinbka
Bunaakis. CTyniHb iHBa3ii B 3pa3kax, Lo ofepxaHi nicns
LIMCTEKTOMIl, KOnu iHBa3ia Biabynacs Ha piBHI M'A30BOI
obornoHku, Tpeba knacudikysatu sk pT2a i pT2b Ha
niacTasi AaHUX Npo rMubuHy ypaxerHs [13].

MepeamixypoBa 3ano3a Moxe OyTu ypaxeHa pisHMm
cnocobamu. MyxnuHa (CIS, naninspHa abo iHBa3nBHa
KapLUMHOMa) MOXeE MOLUMPIOBATUCS B MeXax CIU30BOi
06O0MOHKM ypeTpy nepeamMixypoBoi 3anosu, a 3rofom
iHinbTPyBaTM CTPOMY NMpOCTaTV (TPaHCYpETpanbHUN
LUnSIX Yepes crmaoBy 060mMoHKy). Kpim Toro, 3anosikicHe Ho-
BOYTBOPEHHS MOXE TPAHCMYpParbHO MOLLIMPHOBATUCS Kisb
cTiHky CM, NpoHMKaTV B MO3amixypoBWiA XWp i BpeLUT
ypaxaTy nepeamixypoBy 3anoasy. Lle Bu3HauaroThb sk nps-
My TpaHCMypanbHy iHBa3ito. KepiBHULITBO 3 BU3HAYEHHS
cTagii VIII BnoaHHs AmepukaHcbkoro 06’eqHaHOro Komi-
TeTy 3 6opoTbOM NpoTy paky (American Joint Committee
on Cancer, AJCC) BusHayae npsime nowumpeHHs PCM Ha
nepeamixypoBy 3ano3y sik 3aXBOptoBaHHs pT4 Ta BUKIHO-
Yae TpaHCypeTpankbHy iHBa3ito Yepes crnnaoBy 0BOMOHKY
y CTpOMY nepeaMmixypoBoi 3anosu 3i cragii T4a [18]. B
iHLUMX BMMagKax, konu ypotenianbHy kapuuHomy (YK)
BU3HaYatoTb B 060X nokanisauisx, T06To y CM i npocta-
TWYHIV ypeTpi, TO CTafji iHBasii cnig npuaHavaT OKpemo.
TpaHcypeTpanbHui wnsx nowmperHs PCM y ctpomy
nepeamixypoBoi 3ano3u 6e3 TpaHcMyparnbHoi iHBasii
Tenep knacudikyioTb gk pT2 Ang cragii paky ypetpu, a
ANs cynyTHboro paky BnacHe CM okpemo Bu3HayatoTb
cTagito BignosigHo fo cragii PCM [13].
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Bn3HayeHHs HaBKONOMiXypoBoOi iHBa3ii XMpPOBOI
KMIiTKOBMHM Ha NepLUMIA NOrMsAA, 30a€TbCs BiGHOCHO Npo-
ctum (pT3). OpHak, Ha BigMiHy Bif, HaNpwKnag, TOBCTOl
KULLKK, MicLle 3'€dHaHHA MiXX M'Si30M BracHe M’'si30BOi
00OIOHKM Ta HaBKOTOMIiXypOBOI XMPOBOI KIITKOBUHM
He € YiTkuM. XKnposa TkaH1Ha Moxe ByTu B YCil CTiHLi
CM i B rmmnbokit YacTuHI BNacHoro M'a3a, Lo 3a3B1yai
NpV3BOAWTL 10 BUNAAKOBO PO3AINEHNX M'A30BUX MyYKiB,
Ki YyTBOPIOKOTb MOraHo cchopmoBaHy Aemapkauito [19].
Cnip pospisHsaTn pT3-cTagito —pT3a Ta pT3b, 1 ocTaHH
kaTeropito Tpeba ouiHBaTK Nig Yac 3aranbHOro ornaay
3paska LUMNSXOM BUSIBMEHHSI MaKpOCKOMIYHOMO YPaKeHHs!
HaBKOMOMIiXypoBOi TkaHuHK [13].

KapuuHomu, WO BUHMKAKTL Y AMBEPTUKYNax, CTa-
HOBNATb MeHLLe Hix 2 % YK CM [20]. Btim Bigomo, wo
ypoTenin'y AMBEPTUKYNax Mae 3Ha4HO BULLIMIA PU3UK PO3-
BUTKY KapLMHOMMU, HiX y cTiHUi CM. BinbLuicTb kapLmHOM,
LU0 BMHUMKaIOTb Y AMBEpTUKYNaX, € YK, ane MoxyTb 6yTu
BUSIBNEHI BCi ricTonorivi Tunm [21]. MnockokniTuHHy Kap-
LIMHOMY AVBEPTUKYMY BUSIBMSIIOTb YaCTiLLIe, HiX Y BNacHe
CM. BinbLuicTb AMBEPTUKYNIB Y AOPOCANX € HabyTumu
11 anpiopi He MarTb M'i30BOi 0OOMOHKK, TOMY pT2 He
3aCTOCOBYIOTb NS paKy, LLO BUHWKAE Y Ll nokanisadii.
IHBa3MBHi KapumHOMM cTaitotoTh nnwe sk pT1, pT3a abo
pT3b [20]. 3ayBaxwumo, Lo HabyTi AMBEPTUKYNM 3a3BKYal
MatoTb M’'I30Bi BONOKHA CriM30B0i 060MN0HKY (muscularis
mucosa), sIki MOXyTb 6yTV rinepTpocoBaHUMK, i TOMY He
Cnif iX NyTaTn 3 BMACHOK M’30BOK0 060MOHKO0 [22].
Mig Yac gocnimkerns, wo 3aivcHnnu H. Zhong et al.,
rinepTpochoBaHy M's130By CriM30BY 060MOHKY BUSIBMEHO B
59 % novBepTvKyniB, BUAANEHWX Yepes kapumHomy [23].
KapumuHomu, L0 BUHUKAKOTL Y AMBEPTYIKYNAX, MOXHa TiKy-
BaTM LUMSXOM AUBEPTUKYNEKTOMIT, YACTKOBOI LIMCTEKTOMIT
abo pagukanbHoi umctekTomii [20,24].

Heoan'toBaHTHa XimieTepanis cTana ctaHgapTHUM
METOAOM NiKyBaHHS NaLIEHTIB, L0 NOTPebyoTb HACTYNHOI
umctekTomil, 3 YK 2T2, a Bignosigb Ha Heoad'toBaHTHY
ximieTepanito (kpim BLPK) € nporHocTMyHUM hakTtopom
3aXBOPHOBaHHSA [25]. Tak, nauieHTy 3 MOBHOO BiAMNOBIAAK
(no3HavatoTb sk ypTO, 3a pekomeHaauismu MixHapoa-
Horo cotody npotu paky (Union for International Cancer
Control) Ta AJCC VIII BugaHHs), abo 3HWKEHHAM cTagii
A0 pT2NO maloTb M'ATUPIYHY 3aranbHy BUKMBAHICTb
(overall survival) Ha piBHi 85 %, Ha BigMiHy Big Npubnmns-
Ho 30-40 % y nauieHTiB 6€3 03HaK 3HWXEHHSA cTagil
nyxnuHu [26].

BuBunBLIM MopdhonoriyHi 3miHu Ge3nocepeaHb0
y MyXNWHi y BiANOBiAb Ha Heoad'tloBaHTHY Tepanito,
A. Fleischmann et al. BBenM NOHATTS CTyneHs perpecii
nyxnuHu (tumor regression grade, TRG). AsTopw nopie-
HAMW NYXUHY, BUSBNeHy B TYP-3paskax, i3 3anmLwKoBo
MYXJIMHOKO NiCAS UMCTEKTOMIi Ha TNi Heoad toBaHTHOT
ximieTepanii [27]. CTyniHb perpecii 'pyHTyBaBCs Ha Bu-
3HaYeHHi KinbKOCTi 3anMLIKOBOI MyXMWHK LLOAO PO3MIpy
pybus y AinsHui nonepegHsoi TYP. PospisHsanu Tpu cTy-
neHi: TRG1 — noBHa BignoBiab, 3anMuLLKOBa NyX/IMHA He
BU3HayeHa; TRG2 — 3anuLLKoBa NyxuHa, LWo CTaHOBUTb
<50 % nnowwi chibpo3y; TRG3 — 3anumiikoBa NyxnunHa, Wwo
cTaHoBWTb 250 % ¢hibposHoi ginsHkm. TRG 3HauyLLo Ko-
PErIOBaB i3 3ararnbHOK BYKUBAHICTHO. BTiM, AOCTIMKEHHS
0bMexeHe HeBENMKOK KOropToto NaulieHTiB [27]. Brimo F.
et al. agircHnnm gocnigpxeHHs 3a yyacTio 165 navjeHTis 3
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iHBa3nBHO YK i HACTYMHO paanKarbHOK LIMCTEKTOMIEID
nicns Heoag toBaHTHOI XiMieTepanii. ABTOpY BUBYanm CTy-
MiHb perpecii NyxIMHW, BKNOYarouy NoB’s3aHi 3 Teparieto
CTpoMarnbHi 1 enitenianbHi 3MiHW, 30KpeMa HasiBHICTb
(hiGpo3HOT cTpoMYK Ta noraHo 30epexeHnin XpoMaTuH
y 3anuwkax enitenito YK. He3axatoum Ha yacTi 3miHu
ctpomu (41 %) Ta enitenito (5 %) nicns Heoa oBaHTHOI
xiMmieTepanii, 6araTotakTopHWii aHani3 nokasas, L0
Tinbku cTagis pTN i cTaH Kkpato iHBasii, a He CTynMiHb pe-
rpecii nyxmmHu (TRG) nNporHo3ytoTb NporpecyBaHHs Ta
cmepTenbHe ycknaaHerHs sig PCM [28].

HeloaaBHii aHani3 nawieHTiB i3 3axXBOPOBAHHAM
pN1-3 Ha eTani pagukanbHOi LIMCTEKTOMII nokasas: y
450 xBOpUX, AKi OTPUMYBANM NNaTWHOBY Heoa[ tOBaHT-
Hy XimieTepanito, KiflbKicTb NO3UTUBHUX MiMMATUYHNX
BY3MiB HE3aNEXHO NPOrHo3yBarna 3aranbHy BUXWBaHICTb
(p=0,013). MavwjieHT 3 NepCUCTEHTHUM By3MOBUM 3aXBO-
PHOBaHHSAM Micns Heoad toBaHTHOI Tepanii Manu ripwmi
MPOTHO3, HXX NaLEHTV 3 By3MOBUM 3aXBOPIOBaHHSAM Micns
nonepeaHbol paamkansbHOT LMCTEKTOMIT [25].

Cratyc perioHaAbHUX AiMdaTUUHKUX By3AIB. Jlimdo-
[VCEKLiN € CTaHOapTHO NPOLEAYpOto, SKY BUKOHYHOTb
nig Yac pagukanbHoi uuctektomii BHacnigok PCM. 3a
OCTaHHE JECATUMNITTS HAKOMUYEHO YMAno JaHUX LWoao
ONTUManbHOTO CTYNeHs Aucekuii niMaTniHnX By3niB,
3HaYEeHHS! KINbKOCTi 06CTEXEHUX NiMMaTUYHNX BY3NIB i
YaCTKU NO3UTUBHUX NiMPaTUYHUX BY3NiB y BUNaZKax i3
MeTacTasyBaHHsM.

3a HasiBHOCTI MeTacTasiB y nimdgatnyHi By3nu B
HU3Li LOCMiKEHb BUBYANM 3HAYEHHS! EKCTpaHOAAmNbHO-
ro MOLUMPEHHS, L0 BU3HAYAETLCA SK PICT MeTacTasy 3a
Mexi kancynu niMaTMyHOro By3na B CyCigHi TKAHWHW. Y
BiNbLUIOCTI 3 HAX BUSIBMEHO, LU0 eKCTpaHodanbHe nowm-
PEHHS NOB’sI3aHE 3 TIPLUO CMELMGIYHO BUXKMBAHICTIO
npu paky [29,30,31]. Btim, ogepxanu 1 iHwi aaHi [32].
Mig yac 6aratoakToOpPHOrO aHanidy BCTAHOBMEHO, LLO
eKcTpaHoAasbHe MOWWPEHHS — HaMBINbLL 3HaYyLLMIA
He3anexHun NPeavKTop PeunanBy 3aXBOPHOBaHHS Ta
CMepTHOCTI Big paky [31].

MatonoroaHatomiune crapitoBanHa (pTNM). ns PCM
PEKOMEHL0BaHO BUKOPUCTOBYBATY CUCTEMY CTaZlitOBaHHS
TNM Big AJCC VIII BugaHHsi. 3rigHo 3 pekomeHaaLisiMm
AJCC, nosHauka «T» HanexuTb 4O NEPBUHHOI NYXITUHK,
Ky paHille He nikyBanu. CUMBON «p» HaNeXxuTb 10 na-
TonoriyHoi knacudikauii TNM, Ha BigMiHy Bif KniHi4HOT
Knacvdikauii («c»), i FpyHTYeTbCA Ha Makpo- Ta MiKpOCKO-
niYHOMy [oCTiAKeHHi. pT nepenbadae pe3exLito NepBuH-
Hoi NyxnuHK abo ii Gioncito, ageksBaTHy Ans OUiHIOBAHHS
HanBuwoi kateropii pT; pN nepenbavae BuaaneHHs
BY3niB, JOCTATHE ANA NiATBEPAXEHHS METACTa3iB y NiM-
hatnyHux By3nax, a pM — MikpockoniyHe AOCHIMKEHHS
BigAaneHux ypaxeHb. Kniniyny knacudikauito (CTNM)
3a3BuYan NpPoBOAWTbL Nikap, Sk HaNpaBnse nauieHTa,
nepez, no4aTkoM nikyBaHHs (Mg Yac NepBUHHOIO ornsaay),
abo konu natonorivHa knacudikauis Hemoxnvea [18].

TNM peckpunTopu: y pasi nepBuHHOI NyxinHK (T)
cydikc «my» Tpeba fopat 4O BignoeigHoI kateropii T,
o6 no3HaunT kinbka nyxnuH. Cydike «is» Moxe byTu
fopaHuin oo 6yab-skoro T, Wwo6 NO3HAYMTW HasIBHICTb
acouiioBaHoi KapuuHomu in situ. Onsa ineHTudikawii
ocobnmewx Bunagkie knacudikaviin TNM a6o pTNM mo-
XyTb OYyTV BUKOpPUCTaHI Npediken «y» i «r». Xo4a BOHM
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HE BNNVBAKOTL Ha IPYMyBaHHs CTafiii, BOHU BKa3ytTb
Ha BMMagKw, siki NoTpebytoTb okpemoro aHanisy. Iliacy-
MOBYIOUM, 3a3Ha4MMO: CyqIKC «M» CBIQYUTb MPO HasB-
HICTb KiNbKOX NEPBUHHWX MYXTUH B OAHOMY MicLli, 110ro
3anucyloTb y ayxkkax, Hanpuknag, pT(m)NM. Mpedikc
«y» [0AaoTh, KONW Knacudikaito BUKOHYHTb nig vac
abo nicns no4aTkoBOi MynkTMMOZAnbHOI Tepanii (To6To
Heoap toBaHTHOI XiMieTepanii, npomeHeBoi Tepanii abo
ximieTepanii Ta npomeHeBoi Tepanii). Kateropito cTNM
a60 pTNM nosHauatoTb npedikcom «y». Tak, ycTNM abo
ypTNM knacudikye NOWNPEHHS MyXInHK, WO (akTUiHO
BUSIBINIEHa Nif Yac obcTexeHHs. 3a3Haummo, LLO KaTeropist
«Yy» HE € OLHKOI0 MyXMNWHK 40 MynbTMMOZanbHoiI Tepanii
(TobT0 [0 NOYaTKY HeOaA toBaHTHOI Tepanii). Mpedike «r»
BKa3ye Ha peLmamB MyxnuHK, SKLWO 1T cTagito BCTaHoBIe-
HO nicns 3a40KyMEHTOBAHOrO nepioay 6e3 3axBoproBaH-
Hs, Hanpuknag, rTNM [12,13].

KapuuHoma in situ. 3rigHo 3 BUCHOBKamu AOCTImKeH-
Hs1, Wo 3aiicHmm W. Martin-Doyle et al., Takvii Bigomuin
NPOrHOCTUYHWIA chakTop, sk cynyTHil CIS [33], 3apeecTpo-
BaHUN y 39,4 % BuNaaKiB paaukanbHOI LMCTEKTOMIT [34].
MokasaHo, wo cynyTHin CIS acouitoBaBcs 3 ypaXKeHHIM
Ce40BOfiB, are He MaB 3HayyLLMX BiGMIHHOCTEN 3a CMepT-
HicTio ab0 BIPKMBaHICTIO 6e3 peumamsie (recurrence-free
survival).

MpeAUKTUBHI Mapkepyu BiANOBiAi Ha iHribiTopu
iMYHHUX KOHTPOABHUX TouoK. Y 2014 poui T. Powles et
al. nigTBEpPANNM 3aCTOCYBAHHS iHMBITOPIB IMYHHWUX KOH-
TpOnbHMX To4OoK Npu YK i nokasanu, Lo NyXmnHK 3 iHginb-
TPYKOUUMM IMYHHUMU KRITUHaMK, ki ekcripecytoTb PD-L1
(programmed death-ligand 1, niraHg 3anporpamoBaHoi
cmepTi 1), Manu ocobnnBoO BUCOKI MOKa3HUKK BignoBiai
Ha imyHoTepanito [35]. AMepuKaHCbKe YnpaBriiHHS 3 KOHT-
oI SIKOCTi Xap4OBMX NPOAYKTIB Ta MikapCbkux 3acobiB
(FDA) Ta EBponeicbke MeauyHe areHTcTBo (EMA) cxBa-
TAIN KinbKa iHriBITOPIB IMYHHUX KOHTPOMBHMX TOYOK ANS
NiKyBaHHS NaLjieHTIB i3 MeTacTaTU4HOO Ta MiCLIEBOMOLLIN-
peHoto YK 3a neBHux ymo [36]. 3 Toro yacy iHribitopu
iIMYHHWUX KOHTPOMbHMX TOYOK CYTTEBO 3MIHWIN Nigxia 8o
nikyBaHHs naujieHTiB 3 YK, a PD-L1 HuHi € HanyacTile
BMKOPUCTOBYBaHUM 1abopaTopHUM MapKepoM Mpu Ll
natonorii. [TaTb pisHux PD-L1-TapreTHux npenaparis Bxe
CxBaneHi Ans nikyBaHHS MiCLIEBOMOLLIMPEHOI M'S30BOIHBa-
3nBHOI abo MeTacTatTyHoi YK, Tpu 3 HUX 3apeecTpoBaHi
B [lepxaBHOMY peecTpi Nnikapcbkux 3acobiB YkpaiHu:
ateuonizymab (Tecentriq®), aypsanymab (Imfinzi©),
nembponisymab (Keytruda®) (puc. 2) [37].

Ekcnpecito PD-L1 3a gonomoroto iMyHoricToxiMiyHoro
pocnimkeHHst (IMFX) BUBYanmM B KinbKox JOCTIMKEHHSX W
ofepXxanu HeopHopiAHi pesynstatu. MNovactn ue Moxe
6YTI NOB’'A3aHO 3 BUKOPVUCTAHHSIM PI3HUX aHTUTIM i Pi3HMX
CUCTEM OLIHIOBAHHS! PI3HUX KOMNAPTMEHTIB (MYXTUHHKX,
iIMYHHWX KNiTUH @b0 i TUX, i iHWMX). OCHOBHE OOMEKEHHS
iMyHo3abapeneHHst PD-L1 —yumana vyactka PD-L1-Hera-
TWUBHUX NaLLIEHTIB, SiKi pearytoTb Ha iHriGITOpY iMyHHUX KOH-
TPOMbHUX TOYOK. Hanpumknag, y KniHiYHOMY JOCRiMKeHHI
Il pasn (IMvigor 210) BcTaHOBMNEHO, O BiANOBIAL Ha
3aCToCyBaHHS aTe30ridymMmaby B MaLlieHTIB i3 NOLLMPEHO0
(advanced) / metactatnuHolo YK, sika nmporpecysana
nicns ximieTepanii npenapatamy NnaTuHu, 3adikcoBaHa
y 18 % xBopux, y koTpux ekcnpecis PD-L1 Hu3bka abo
He BusiBneHa [38].
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@A@)@)@ g PD-L1 HeraTuBHa nyxnnHHa knituHa
2
@ @@ PD-L1 nosutneHa nyxnnHHa KnituHa
= @  PD-L1HeratvisHa iMyHHa KriiTuHa
@@ -

PD-L1 nosuTuBHa iMyHHa KniTUHA

Ha3sBa npenapaty HasBHicTb Ha CynpoBigHuit Anroputm Moporose KomeHTap
pmu(y YKkpaiHn KOMepLiNHNiA TecT 3HaYeHHs!

Arteuonizymab (Tecentriq®©) Ventana SP142 OujiHKa IMYHHWX KMITUH 25 % MnasmaTiyHi KNitTMH1 He
(immune cells, IC score) BKIIOYeEHi

OujHka iMyHHUX KniTuH (IC score) = (nnowwa PD-L1 no3uT1BHWX KNITUH / NNOL@ NyXAUHHKUX KNiTUH) % 100

Dako 22C3 KomGiHoBaHa nosutusHa  CPS 210
ouinka (combined positivity
score, CPS)

Kom6iHoBaHa ouiHka noautneHocTi (CPS) = (kinbkicTe PD-L1 NO3UTMBHUX NYXNMHHUX Ta IMYHHIX

KNiTUH / 3aranbHa KinbkicTb MyXMHHUX KNiTuH) X 100

Mem6ponizymab (Keytruda®©) € Helitpodpinu ta
nnasMaTtuyHi KIiTuHU He

BKIIOYEHI

DNypsanymab (Imfinzi®) € Ventana SP263 OuiHKa IMYHHUX KNITUH 225 % Mna3maTiyHi KNiTMHU He
Ta/abo NyXnIMHHUX KNITUH BKIKOYEHi
(IC/TC)
OuiHka iMyHHUX kniTuH (IC score) = (kinbkicTb PD-L1 NO3UTUBHMX iMyHHWUX KNITWH / KINbKICTb IMYHHUX
KkniTuH) x 100
abo
Ouixka nyxnunHHmux knitnk (TC score) = (kinbkicTb PD-L1 NO3UTUBHUX NYXAMHHKUX KMITWH / KiNbKiCTb
MyXAWHHUX KNiTUH) X 100
Hieonymab (Opdivo©) Hemae Dako 28-8 TC 25 % -
Asenymab (Bavencio®) Hemae Dako 73-10 TC 25 % -

Puc. 2. Anroputm 06paxyHky PD-L1 nosutusHux knitud npu PCM 3a 1OMOMOrot0 pi3HUX iMYHOTICTOXIMIYHIX TECT-CUCTEM.

HuHi eguHum nokasaHHAM ans Bu3HadveHHs PD-L1
€ 3aCTOCYBAHHS iHrBITOPIB IMyHHWUX KOHTPOMbHUX TOUYOK
AK MOHOTepanii, a came K NikyBaHHA NepLuUoi niHii Ans
navujeHTiB i3 MicueBonoLMpeHo abo MeTacTaTUYHO
YK, kMM HeaoUinbHe Npu3HaYeHHs XiMieTepanii umcnna-
TMHOM (LMCMNaTUH-HECNPUNHATAMBI MauieHTV) Ta KOTpi
He oTpuMyBanu nonepeaHboi Tepanii (mabn. 2). Y umx
nauieHTiB atesonisaymab abo nembponisymab (cxBaneHi
EMA T1a FDA) cnig 3actocoByBaTtv nuwie B 0Cib, sk
He BIANOBIAAOTHL Ha XiMieTepanito UMCMNaTUHOM, i Ans
nyxnuH, wo rinepekcnpecytots PD-L1. To6To y pasi
npu3HadYeHHs atesonisymaby cnig OLiHIOBaTK MyXJMHO-
iHPINBTPYHOYi IMyHHI kNiTUHK (IC+), WO nokpuBaoTb 25 %
Mo MyXIMHKM 3a gonomoroto Tecty SP142; ans nemb6-
ponisymaby pekomeHaoBaHa KoMOGiHOBaHa NO3WTUBHA
oujHka (CPS) 210 3a gonomoroto knoHy aHtuTin 22C33
Big Dako (puc. 2) [39].

Ony6bnikoBaHo pesynbTaT AOCNIOXEHb, Y SKUX
nokasaHo: kpim SP142, 6inblwicTb MapkepiB MawTb
pesynbTaTy, WO NepekpuBatoTLes, i, IMOBIPHO, € B3ae-
Mo3aMiHHumMK [40,41,42].

Xoya IMX € WBMAKAM i BIGHOCHO NPOCTUM Y BUKOHAHHI
ZiarHOCTUYHUM METOAOM, BiH MA€ HI3Ky OOMEXeHb, SK-0T
BapiabenbHiCTb OLHOK, L0 HafatoTb pisHi cnocTepiradi
(interobserver variability), Ta reTeporeHHICTb NyX/uH.
He3po3ymino, sikui 3pasok cnig gocnigxysatu (micns TYP,
LIMCTEKTOMIl, METacTaTU4HUIM NiMcaTUyHMI By30r, Biaaa-
neHuii metactas). Kpim Toro, JOCiAHUKA nokasanu, Lo
PD-L1 no-pi3HOMY eKcrpecyeTbCcs Npu AUBEPrEHTHOMY
andbepeHLitoBaHHi Ta ricronoriyHux nigtvnax [40,43). FDA
nepernsiHyno nokasaHHs 0 3acToCyBaHHs neMbponiay-
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maby B nauieHTiB i3 MicLuesonoLumpeHoto YK, cxsanvsLum
11010 K Mpenapar NepLuoi iHii e Ans XBopuX, KM
HeoLINbLHUM € MPU3HaYeHHs XiMieTepanii npenapatamu
nnaTuHK, ane HesanexHo Big cratycy PD-L1 [43]. Ona
ApYyroi MiHii NikyBaHHA BCi Ha3BaHi iMyHOTepaneBTUYHi
3acobu fo3soneHi 6e3 cynposigHoro PD-L1 TectyBaH-
Hs1 [44].

3ayBaxumo, Lo BUGIp METOY NMiKyBaHHS Ans naLlieH-
TiB i3 MeTacTatMyHMM PCM HWHI He MOXe I'pyHTYBaTUCS
Ha X0AHOMY BanigHOMy NpeankTuBHoMy Giomapkepi. Pi3-
Hi MapKepu: MyTaLliiiHWiA TArap nyxnuHm (tumor mutational
butden), monekynspHa nigrpyna, CD8 IM'X-ekcnpecisa Ta
iHLLi IMYHHI CUrHaTYpW ekcnpecii reHiB KnituH abo TpaHc-
dopmyBanbHuii caktop pocty (TGFs) sk iHaukaTop
poni CTPOMU NyXnHK [45,46] — He 3aBxau NOCniAOBHO
BiAPI3HAOTH rPyNM NALEHTIB, O MaTUMYTb BiANOBIAb HA
NiKyBaHHS iHriGiTopaMu iMyHHUX KOHTPOMBHWX TOYOK, i iX
3aCTOCYBaHHS B KIiHiLj He peKOMEeHA0BaHe.

Otxe, 38’30k ekcnpecii PD-L1 y nyxnuHHux abo
iIMyHHUX KNiTUHAX, WO ouiHeHa 3a gonomoroto X, i3
BIZANOBIAAK HA iHIiGITOPY IMYHHWUX KOHTPOINbBHUX TOYOK
3anMLWaeTbCs CynepesnMBIM, @ BAKOPUCTAHHS LIbOTO Mo-
Ka3HuKa Sk MPeAMKTMBHOTO MapKepa dyxe CyMHiBHe [25].

MonekyaapHa knacudikauia m’a30B0iHBa3MBHOIO
PCM. HewopasHe JoCnigXeHHA TPaHCKPUNTOMHMX
npocinie m’s3oBoiHBasmBHoro PCM gano 3mory fo-
CArTW KOHCEHCYCY LIOAO MOro MOMeKynspHUX nigTunis,
AKi Manu pisHUIA NPOrHO3 3axBoptoBaHHA [5,47]. Tak,
BU3HAYEHO LUICTb MONEKYNSAPHMX KNnaciB: NoMiHamb-
HO-naninapHuii (24 %), NoMiHanbHO HecneundivHnn
(8 %), nomiHanbHO HecTabinbHuin (15 %), 6aratuit Ha
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ctpomy (15 %), 6asanbHO-NNOCKOKNITUHHWIA (35 %) i
HeipoeHAoKpuHONogZibHnA (3 %). Lli koHceHcycHi kna-
CH, LLO 'PYHTYIOTBCS Ha EKCMPECii reHiB, Bipi3HAIOTL 3a
OCHOBHVMW OHKOFEeHHUMM MeXaHi3mamu, FicTONorYHUMM
0CcobnNMBOCTAMM Ta CKMagoM MIKPOOTOUEHHS (CTYMEeHeM
iHbiNbTPALLi iIMyHHUMYW Ta CTPOManbHUMK KIiTUHaMK), a
TaKoX KNiHIYHUMM XapakTepucTKamu, BKITo4atouy nepe-
6ir 3axBoptoBaHHs1. [1o npuknagy, MyTauii FGFR3vacTilue
BYSIBNANN NPW NIOMIHaNbHO-NaninspHoOMy Knaci, a MyTawii
TP53 nowmpeHili npu HelpoeHoKpuHonogdibHomy,
6a3anbHO-NMNOCKOKIITUHHOMY Ta NIOMIHanbHO HecTabinb-
HOMY Kracax. 3a3Haummo, LLO MoMiHanbHO HecTabinbHUM
Krnac mMaB HanbinbLLe reHOMHYX 3MiH. Y TepaneBTUYHOMY
acnekTi 3miHn B ERCC2 Ta iHwwx reHax penapauiji JHK
noB’A3aHi 3 Kpallolo BigMoBiaAKw Ha XimieTepanito Ha
OCHOBI LcrnatuHy [48,49], a myTauis, amnnidikauis Ta
3nuTTa FGFR3 - 3 iHribitopammn FGFR [50,51].

Xoya monekynspHa knacudikauis PCM, wo rpyHTy-
€TbCS Ha NpodintoBaHHi ekcrnpecii reHomHoi MPHK, nae
LiiHHY iHdopmaLlito npo horo GionorivyHy NoBegiHKy, ii He
MOXXHa Nerko 3acTocyBaTu B PYTUHHIN KNiHIYHIN NpaKTyL.
Lle nos’si3aHo 3 4OBOMI BUCOKOIO BapTICTHO 3aCTOCYBaHHSA
aHaniTMYHOrO MeTody Ta MOro TEXHOMOTYHOK CKMagHi-
cmio. MokasaHo, wo IMX moxe ByTn BUKOpMCTaHa Ans
monekynspHoi knacudikauii YK CM [52]. Hesenukui
Habip niomiHanbHux (GATAS3, CK20 i yponnakiH Il) i
6a3anbHux (CK5/6 i CK14) ITX-mapkepiB Moxe OyTu
e(heKTUBHO 3acTOCOBaHWiA Ans knacudikauii PCM Ha
noMiHanbHy Ta 6asanbHy kateropii, xoua edekTuBHICTb
LbOro Knacudikatopa Lie HanexuTb NiATBEPANTY Y Be-
TIMKUX He3anexHux koroptax [53].

Omxe, AKicHe MIKPOCKOMiYHE OLiHIOBaHHS1, iIMyHOTiCTO-
XiMiYHE Ta MOMNEKYNAPHO-TEHETUYHE TECTYBAHHS € BaX-
NVYBWMMYM AN MONeKynsapHoi knacudikauii PCM, HapatoTb
3HaYyLLi AiarHOCTUYHI, MPOTHOCTWYHI Ta NPEOUKTUBHI AaHi,
a TaKoX BiAirpaloTb BaXnMBY POfb Mif Yac yXBareHHs
KNiHIYHOTO piLLIEHHS.

BucHoBKU

1. ®axoBe natoMopdonoriyHe OLiHIOBaHHS 3pa3kiB
i3 PCM nicna uncTtekToMmii Bigirpae BM3Ha4YanbHy porb
nig Yac obpaHHs TaKTUKL NiKyBaHHS Ta MPOrHO3YyBaHHS
nepebiry 3axBoptoBaHHSI.

2. 3anponoHoOBaHO CTaHAAPTWU30BaHMI MPOTOKOM Na-
TOrCTONOrYHOMO AOCHIMKEHHS 3pa3KiB CEYOBOro Mixypa
nicns paavkanbHoi LycTekTomii, bepyyun oo yBaru Ham-
HOBILLi OHOBMEHHS KnacudikaLii NyxmuH cevoBMaiNbHOT
Ta vonosiyoi ctateBoi cuctem (V BuganHs, BOOS, 2022).
[etanbHo onmncaHo CKMnaZoBi Liboro NpoTOKOony.

MepcneKTMBU NOAAABLLUMX AOCAIMKEHb NOMNAraloTh Yy
NPOLOBXEHHI BUBYEHHS Ta BAOCKOHANEHHI TepanesTny-
Hux nigxopis o PCM, 3okpema akTyanbHUM € MOoLLyK
TOYHILMX NPEAMKTUBHUX GiomapkepiB ANs NikyBaHHS
iHriGiTopaMu iIMyHHUX KOHTPOMbHUX TOYOK, BU3HAYEHHS!
MOXJIMBOCTEW i NokasaHb A0 Heoaf toBaHTHOI XiMie- Ta
TapreTHoi Tepanii ToLwo.

diHaHCyBaHHA
DOCNIAKEHHS! 3AiCHEHO 6e3 GiHAHCOBOI MIATPUMKM.
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0cobAMBOCTI KOMNAEKCHOI AlarHOCTMKK XBOpo6u KpoHa
B NeAiaTPUUHIN npakTUL

C. M. Hepenbcbka@ACEF T, T. Beccikano®@*BC¢P 0, B. AamueBa®BP

3anopi3bkuni AepxaBHUIA MeAUKO-GapMaLEBTUUHUIA YHIBepCUTET, YKpaiHa

KAIHIYHMK BMNAAOK

A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHMX; C - aHani3 Ta iHTepnipeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

BanarnbHi 3aXBOproBaHHS KMLLEYHWKA, 30kpemMa xBopoba KpoHa Ta HecneumdiuHuin BUPa3KoBWIA KOMIT, CTAHOBMATL OAHY 3
HancKnagHimx npobnem cyyacHoi ractpoeHTeponorii. Lii cTaHn CnpUYnHAIOTL TSHKKI YCKNaaHEHHS Ta MatoTb BUCOKY YacToTy
XpoHiyHoro nepebiry. [ebtoT Lmx 3axBoptoBaHb HakyacTille BinbyBaeTbes B AUTSYOMy abo Mornogomy Bili. Kntovosy porb
y naToreHesi 3anarnbHyX 3aXBOPIOBaHb KULLEYHYKA Bigirpae iMyHHa CMCTeMa, BTIM TOYHI MeXaHi3aMu iX BUHWKHEHHS 3anua-
t0TbCSA HEAOCTATHLO BUBYEHUMU. Bifomo, L0 nopyLUeHHs iIMyHHOI BiZANOBIAI OpraHiaMy Ha MiKpohriopy KULWEYHWKA € OLHUM
3 OCHOBHYX (DaKTOPIB, LLIO CIPUYMHSIIOTH XPOHIYHE 3ananeHHs.

Meta po6oT1 — HaBeCTH 0COBNMMBOCTI Ta TPYAHOLLi AiarHOCTVKM XBopobu KpoHa y aiTei.

Martepiaau i metoan. OnmcaHo KniHiYHWUIA BuNagok 11-piyHoi AiBUMHKKM, Ska Haginwna 4O CTauioHapy 3 cumnToMamu
CUCTEMHOr0 3ananeHHsi, 6onsmu B XMBOTI, renatomeranieto Ta iHWMMK 03HaKamm, Lo iMiTyBanu BipycHo-bakTepianbHy
iH(bekuito. 3a pesynsTatamu NabopaTopHUX AOCHIAKEHb Ta EHAOCKONIT BUSIBNEHO 3anasbHi 3MiHU Y LIMYHKOBO-KULLIKO-
BOMY TpaKTi, WO xapakTepHi ana xsopobu KpoHa. OgHak nig 4yac naToricTonoriyHoro AOCHimKeHHs He 3adikcoBaHO
TUNOBI 03HaKM XBopobwW. B nauieHTkn giarHocTyBanu xeopoby KpoHa 3a peaynstatamu KOMNIEKCHOTO aHaniay KniHiYHuxX
NPOSIBIB i AAHNX OBCTEXEHHS.

BucHoBKM. XpOHiYHi 3ananbHi 3aXBOPIOBaHHS KMLLIEYHWKA 3aMuLLIaTLCS CKagHo Npobnemoto nig vyac AiarHoCTWKW B AiTen
yepe3 BapiabenbHiCTb NposiBiB. PeTenbHWiA aHanis ckapr, aHaMHe3y XBOpPOOM Y MOEAHaHHI 3 KOMMMEKCHUM OLiHIOBAHHSIM
pe3yneTaTiB 06’eKTUBHOrO OOCTEXEHHS, WO 3AiINCHEHE 3 BUKOPUCTAHHSIM AOAATKOBUX METOAIB, @ TaKOX YiTKe BpaxyBaHHS
CTaHAapTiB AiarHOCTMKM AatoTb 3MOry 3anobirTu BCTAaHOBMEHHIO XMOHOTO AjiarHo3y 1 CnpusitoTb NPU3HAYeHHI0 ONTUMAnbHOMO
TNiKyBaHHS1.

Features of comprehensive diagnostics of Crohn’s disease in pediatric practice

S. M. Nedelska, T. H. Bessikalo, O. V. Liamtseva

Inflammatory bowel diseases, particularly Crohn’s disease and ulcerative colitis, represent some of the most challenging con-
ditions in contemporary gastroenterology. These disorders are associated with significant complications and a high tendency
toward chronicity. Onset typically occurs during childhood or early adulthood. The immune system plays a central role in the
pathogenesis of inflammatory bowel diseases; however, the precise mechanisms involved remain incompletely understood.
It is well established that dysregulation of the immune response to the intestinal microbiota is a key factor contributing to the
development of chronic inflammation.

Aim: to demonstrate the features and challenges of diagnosing Crohn’s disease in children.

Material and methods. The case of an 11-year-old girl who was admitted to the hospital with symptoms of systemic inflam-
mation, abdominal pain, hepatomegaly, and other signs mimicking a viral-bacterial infection is presented. Laboratory tests
and endoscopy revealed inflammatory changes in the gastrointestinal tract characteristic of Crohn’s disease. However, histo-
pathological examination did not show classical signs of the disease. The diagnosis of Crohn’s disease was made based on
a comprehensive analysis of clinical manifestations and examination results.

Conclusions. Chronic inflammatory bowel diseases remain a diagnostic challenge in children due to their variable presentation.
A meticulous evaluation of patient complaints and medical history, integrated with a comprehensive assessment of physical
examination findings supported by auxiliary diagnostic methods, and guided by adherence to established diagnostic standards,
minimizes the risk of misdiagnosis and supports the selection of the most appropriate treatment strategy.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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Case report

3ananbHi 3axBoptoBaHHs kuLuevHuka (33K), sk-oT XBopo-
6a KpoHa Ta HecneumdivHNiA BUPa3KOBWIA KOTIT, CTAHOB-
NSATb OHY 3 HaliCKMaZHiLLMX Npobrnem racTpoeHTeponorii
Ta JOCNiMKeHi HeQoCcTaTHbLO. 3yMOBMEHO Le TUM, WO
BOHY CMPUYMHSIOTD TSDKKI YCKIAAHEHHS Ta BUCOKY Yac-
TOTY XpOHiuHoro nepebiry [1]. JebtoT Lmx 3axBoproBaHb
HanyacTiwe BinbyBaeTbcs B auTA4OMy abo monogomy
BiLli, cepeqHin Bik ctaHouTb 10,5 poky [2].

Xoda iMyHHa cvcTema Bigirpae KIovoBy pornb y na-
TOreHe3i LMX 3aXBOPHOBAHb, MEXaHI3MU iX BUHUKHEHHS
0CTaTOMHO He 3'sicoBaHO. 3rilHO 3 pesynbratamu [o-
CIifKeHb, MOPYLUEHHS iIMYHHOI BIAMOBIgi OpraHiamMy Ha
MIKpOONopy KULLEYHUKA € OOHUM 3 OCHOBHUX (haKTOpIB,
LLIO CMPUYMHAIOTL XPOHIYHE 3ananexHs [3,4].

3axvicHa yHKLS KWLLIKOBOrO Gap’epa 3anexuTb Bif
LinicHocTi eniTenianbHOro Lwapy, sKMA 3a3Bu4yan nepe-
LLIKOPKAE NPOHUKHEHHIO NaToreHiB. Y pasi BUHUKHEHHS 33K
Liei 6ap’ep cTae GinbLL NPOHVKHWM, i Lie aKTVBYE BPOIKEHY
1 afanTyBHY IMyHHI CUCTEMU, LLIO CIPUYMHAKOTL XPOHIYHE
3ananeHHs [4]. KnitvHHui imyHiTeT, 3okpema T-nimdoumti,
Ma€ BaXXIMBE 3HAYEHHS! Y KOHTPORi 3@ Mikpobamm B KuLLEY-
HVIKY, OHaK Mpy MOpYLUEHHi perynsauii Lei npouec crae
HEKOHTPOMBOBAHUM | MPU3BOANTL A0 3anaribHUX peakLii.
Kpim Toro, aganTueHa iMyHHa cuctema 3abesnedye pos-
ni3HaBaHHS aHTUreHiB Yepes B-nimdoumty Ta npoaykuito
QHTWTIN, SK-0T IgA, SIKUI 3axmLLaE CrIM30Bi 060MOHKM [5].

BcTaHoBREHO, LU0 reHeTUYHI (haKTopy BNMMBaOTL Ha
PU3VK PO3BUTKY 3ananbHUX 3aXBOPHOBaHb KWLLKIBHUKA.
Lle niatBepaxeHo BUsSBNEHHAM noHag 240 reHeTUYHMX
OKYCIB, NOB’A3aHUX i3 Lieto natonorieto [6]. Mikpobiom ku-
LLIeYHMKa TaKOX Biirpae BaxnmBy porb y natoreHesi 33K,
a 3MiHM 10r0 CcKnagy MOXyTb CMPUHUHUTY HEQAEKBATHY
iMyHHyY BignoBiab. Cepep hakTopiB pr3nKy BU3HAYaIOTb i
OKpeMi MeaMKaMEHTH, LLI0 MOXYTb BNIIMBATU Ha KULLKOBWIA
Gap’ep Ta iMyHHY cuctemy [7].

Kputepii giarHoctukn xsopobu KpoHa nogibHi ao
KpuTepiiB BUsiBNeHHs iHwux 33K. [liarHocTyka Lmx cTaHiB
yCKnagHeHa, Konu 3axBOproBaHHS AeboTye 3 No3aKuLL-
KOBWX NPOSIBIB, HE MAE NAaTOMOrYHNX CUMMTOMIB 3 BOKy
TPaBHOI CUCTEMU, a TaKoX KOMNW B NaToNOriyHWiA npoLec
3anyyatTbCsl Odi, LWKipa, cyrnobu, nediHka, cnu3osa
000mnoHKa NMOpPOXKHMHA PoTa Ha (OOHI CiNbHMX 03HaK
3anarneHHs Ta MeTaboniyHMX nopyLeHs [8).

[JiarHocTtuka 33K b6aratoctyneHesa, nepenbayae aHa-
i3 KINiHIYHOI cumnTOMaTUKK, nabopaTopHi 06CTEXeHHS
Ta 3aCTOCYBaHHS BisyanizaLiHWX METOAIB, Hanpuknag
eHgockonii, Wo Aae 3Mory BUSIBUTW 3anarbHi 3MiHW B
KULLIEYHWKY Ta AnudepeHLitoBaTL pi3Hi hopMK 3aXBOpIO-
BaHHS. [aTomMopdonoriyHi 4OCHImKEHHS TaKOX € BKpan
BaXIMBUMM, a[Ke [aloTb 3MOry NigTBEpAUTU AiarHos,
Konu € cneundiyHi 03Haku 3ananeHHs abo BUSIBNEHO
HeKa3eo3Hi rpaHynbomu npm xBopobi KpoHa [9].

OcHoBHoto meToto Tepanii 33K HuHI € JoCArHeHHs!
pemicii Ta 36epexeHHs AKOCTi XWTTS nauieHTa. JTikyBaHHs
nepenbavae NpU3HaYeHHs MeayKaMeHTO3HMX 3acobiB,
LLO CMpUSIOTb 3MEHLLEHHIO 3ananeHHs, a TakoX MigTpu-
MaHHs! (OYHKLN Crin30Boi 060MOHKK KuLeyHuka [8,9].
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Martepianu i meToAU AOCAIAKEHHA

OnucaHo KMiHiYHWIA BUMAAOK NaLieHTkn 3 XBopobot
KpoHa. lMig yac pocnimkeHHs getanbHO BUMBYEHO [daHi
aHaMHesy, NpoaHaniaoBaHo nepebir OCHOBHOTO 3axBo-
proBaHHsi. Lli pesynsraTy sictaBunu 3 4aHUMKU eHAocKonil
Ta naToriCToNor4YHOro AOCHIQKEHHS, BCTAHOBUMM OCTa-
TOYHWIA OjarHo3.

[JocnimKkeHHs 30iNCHUNN, [OTPUMYIOUYMCh ETUHHIX
HOpM, LLO BUKNageHi B lenbciHcbkin aeknapadii (BOO3,
1964 p. i3 nonpaBkamu), Ta YNHHOMO 3aKOHOAABCTBa
Ykpaitu. batbku nauieHTa Haganv ncbMoBy iHOPMO-
BaHy 3rogy Ha OOCTEXEHHS!, BUKOPUCTAHHS KMiHIYHMX
JaHUX ANs HayKoBMX Linen i nybnikauito pesynsrari.
[ocnimkeHHst cxBaneHe Komicieto 3 nutaHb BioeTukm
3anopi3bkoro AepxaBHOTO Meanko-thapMaLeBTUYHOTO
yHiBepcuTeTy (npotokon Ne 4 Big 03.04.2025 poky).

Pe3yabTatn

HaBoaumo aHani3 KniHiYHOro BUNaaKy AUTWHK 3 XBOPO-
60t0 KpoHa. [iumHka M., 20.04.2012 p. H., Haginwna
[0 ogHoro 3 BigaineHb KHIM «Micbka gutaya nikapHs
Ne 5» 3MP (m. 3anopixoksi) y cTaHi cepeaHbOi BaXKOCTi,
LLI0 3yMOBMEHU iIHTOKCUKALIAHM CUHOPOMOM: rinepTep-
mieto 1o 39,4 °C, BupaxeHoto acTeHisaujeto. Typbysanm
6oni B ropni 6e3 NposiBiB rOCTPOrO TOH3WIITY.

3 aHamHesy BiZOMO, LU0 NaLlieHTKa — eAMHA ANTUHA B
POAVHI; BariTHICTb i Nonork Manu diionoriyHuni nepeoir.
[lo yacy 3BepHeHHs1 IUTUHA He XBOpina Ha TshkKi 3aXBO-
pIOBaHHs, ane 4acto Marna roctpi pecnipaTopHi BipyCHI
iHcbekuii 3 TMNoBKM nepebirom. MepioanyHo nauieHTka
ckapxwunacs Ha Goni B XMBOTI, Big4yTTA FpKOTW Y pOTi;
6aTbky BM3Ha4anu BUGIpKOBI CMakm.

3a Kinbka AHIB A0 rocnitanidauii 6aTbkn 3BepHynu
yBary Ha Te, WO AUTWHA HE BUTpUMYyBana HasiTb Mi-
HiMarnbHWUX i3NYHUX HaBaHTaxeHb (MiLi NPOrynsHKM)
yepes BupaxeHy cnabkicTb. Y 6epesHi 2023 poky AiB4nHy
nikyBaB Xipypr y 38’3Ky 3 abCLieCoM LUKipU, chypyHKyOM
i kKapOyHKYIIOM Ha HWKHIN KiHUiBL. Lien enizog nikyBaHHs
He nos’szanu 3 33K.

Mig yac 3aranbHoOro ornsay: Bupa3 obnuyus ana-
TUYHWIA, WKIPHI NOKpMBK GniAi, crM3oBi 060MOHKK YKCTi,
ocepezKiB HabPSIKiB | BUCKMKM He BUSIBNEHO. [1epKyTopHO
1 ayckynbtatuBHO 3 60Ky BpOHXoMnereHeBoi cuctemu
naTonorivyHi 3MiHM He 3acpikcosaHi. Mexi cepus — 3a
BikOM, BM3Ha4YeHa nomipHa Taxikapais (2o 108 ynapis Ha
XBUIUHY). XKUBIT AOCTYNHUI nanbnadii, 6e36onicHni.
lMeviHka Ha 4 cm HkYe BiA Npasoi pebepHoi gyru, ma-
[eHbka, besbonicHa; cenesiHka He 3binbLueHa. MNanbnadis
KULLKiIBHMKA — €3 0cOBNMBOCTEN, BUMNOPOXHEHHST 6e3
nopyweHb. Maca Tina — 46,5 kr.

3-nomixx nabopaTopHUX NOKa3HUKIB 3BEPHYNY yBarm
Ha NiABMLLEHHS LWBMAKOCTI 3cinaHHs eputpouuTis (LUSE)
— 0o 30 mm/rog, y AvHamili 3adhikcoBaHO NiABULLEHHS
no 40 mm/rog; eputpounTn — 4,38 r/n, remornobiH —
100 r/n, rematokput — 33 %, cepenHiit 06’em epuTpo-
umTiB — 76 c/n, cepenHin BMIiCT remornobiny — 22,9 nr,
cepefHst KoHUeHTpauis remornobiHy — 303 r/n; neiiko-
umtn — 9,2 r/n, nanuykosiaepHi HenTtpodinm — 20 %,
cermeHTosigepHi — 31 %, eosnHodinm — 0 %, nimgouunTm
— 36 %, MoHOUUTU — 12 %, Nnna3amaTuyHi knitnin — 1. 3a
yac nepebyBaHHs B CTaLioHapi Ha LibOMY eTani KMiTUHHi
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NOKa3HWKK CYTTEBO HE 3MIHWUNUCD, ane nigsuLlysanacs
LW3E - no 44 mm/ropa,.

Pesynerati aHaniay cedi — 6e3 natonoriyHux Bigxu-
neHb. Konpouutorpama — 6e3 naTonoriyHnx BigXuneHsb.
BioxiMiyHi nokasHuku: 3ad)iKCOBaHO MiABULLEHHS PiBHS
AllaT go 51 oa., wo B gnHamiui 36inswuecs go 110 oa.
(pedhepeHTHI 3HaueHHs1 — 0o 37 0f.); piBeHb 3arasibHoro
6inka cTaHOBMB 74 r/n (HOpMa); BUSIBNIEHO 3HWKEHHS! alb-
6yminy 10 40,4 % (pedepeHTHi 3HayeHHs — 52,0-65,0 %),
NiABULLEHHS NMOKa3HWKiB anba2-rnobyniHie — 16,5 %
(Hopma —p0 13 %), 6eta-rnobyniHis — 17,3 % (Hopma — 1o
14,0 %), ramma-rnobyniis — 24,7 % (Hopma — fo 22,0 %);
piBeHb NpokanbLUUTOHiIHY cTaHoswB 0,07 Hr/Mn (He nigBu-
LLIEHMI); NOKa3HWKK AOyHKLiT HUPOK HopMarbHi. BrsineHo
3HVKEHHS! PIBHSI CMPOBATKOBOTO 3ai3a 40 3,89 MKMOIb/M
(pedhepeHTHi 3HaveHHs — 9,00-21,50 mkmonb/n), 3ani-
303B's13yBasibHa BNACTUBICTb CUPOBATKY — 79,9 MKMOIb/M
(Hopma — 53,7-62,6 mkmonb/n). PiBHi depuTuHy Ta
roctpochasoBux NokasHuKiB, 3okpema C-peakTMBHOrO
6inka Ta cepomykoignis HopmanbHi; KPK-MB — 10,4 Og/n
(Hopma); TTT — 154 Op/n (pedepeHTHi 3HaYeHHs — Jo
17 On/n). Mapkepw BipycHux renatutie HeratueHi. ACJ1(0)
— Y Mexax HopMK.

3a pesynbsratamu ynsTpa3ByKOBOTO AOCTMKEHHS Op-
raHiB YepEBHOI NOPOXHUHU, 3204EPEBUHHOTO NPOCTOPY,
cepus, NaToNoriYyHMX 3MiH He BUSIBNEHO, KPIM HE3HAYHOT
cnneHomerani.

BcTaHoBnEHO AjarHo3: roctpa pecnipatopHa BipycHa
iHGbeKLis, roCTpUiA hapyHriT; peakTUBHUI renaTuT; 3ani-
3o4ediumTHa aHemist. Mpu3HayeHo aHTUbaKTepianbHe
NiKyBaHHS (aMOKCKI, LLIO 3rofoM 3aMiHEHUI Ha LedTasn-
IMM), iHy3ilHY Ae3iHTOKCYKALLIiHY Tepanito 3 pO34MHOM
Pinrepa, ¢i3ionoriyHuM po34nMHOM, NPEaHI30NOHOM.

Ha Tpetio foby nepebyBaHHs nauieHTky B cTauio-
Hapi Ha hOoHi CTiVKOI rinepTepmii 3'aBUNUCS CUMNTOMMU
CTOMaTUTY, TPILLMHM B KyTWUKax poTa, ryd. YpaxeHHs
CNn30BOi 0B0MOHKM POTOBOI MOPOXHMHM Maro ToTarnb-
HU xapakTep. 36epiranucs CUMNTOMM iHTOKCHKaLii,
acTeHisauia. Ha gecsaty noby nepebyBaHHs y cTavioHapi
3acbikcoBaHo BTpaTy Macy Tina — 4,5 Kr, nauieHTka cxya-
na fo 42 kr. Bunuknu aptanrii B npaBoMy KynbLLIOBOMY
cyrnobi.

BuaHaumnu, Lo nicnst BBEAEHHS! MMHOKOKOPTUKOCTEPO-
iniB npoTsirom 06w TpUMarnacs HopmarbHa Temneparypa
Tina. KoHcynbTaHT 3ayBaxuB, L0 HEOOXIAHO BUKIHOYMTM
ayTOIMYHHI 1 ayTo3anasibHi 3aXBOPHOBaHHS, MPOAOBXKNTY
LiarHOCTUYHWIA MOLUYK O BCTAHOBMEHHS OCTaTOYHOMO
AiarHo3y. batbku BupilLMIK 3aBepLUNTU OBCTEXEHHS
Booma. [Mig Yac Bunmcku B aHanisax 3bepiranacst BUcoka
LUIBE (47 mm/rof) Ha thOHi HOPManbHOTO PIBHS NENKOLMTIB
i3 HE3HAYHMM ManuykosZepHUM 3cyBoM, 3bepiranocs
nigsuwerHs pisHa AJlaT (BTpudi Wono pedepeHTHUX
3HayeHb). CrnmsoBa 060NOHKA POTOBOI MOPOXHMHM
BiZHOBWNACS, HopManiaysanacs Temneparypa Tina (npo-
TArom Aox Ai6). [liBunHa BunrcaHa 3 AiarHo3oM: roctpa
pecnipaTopHa BipycHa iHpeKList; adhTO3HWUI CTOMATUT (He
BUKMIOYEHO, LLO BIPYCHOI ETIONOriT); TOKCUYHUI renaTur;
3anisogediunTHa aHeMis.

baTbkam AWTWUHM peKOMEHL0BAHO OTPUMATM KOHCYIb-
Tauii iHdekuioHiCTa Ta remaTonora; JOUINbHUM € KOH-
TpOnb 3arasibHOro aHaniay KpoBi. MNauieHTLi npu3HaYeHo
«[TakToBIT dhopTe» no 1 kancyni ABivi Ha Joby NpoTsSrom

Matonoria. Tom 22, Ne 1(63), ciueHb - KBiTeHb 2025 p.

KAIHIYHMK BMNAAOK

[BOX TWXKHIB, «YkpniB» y 403i 250 Mr ABidi Ha 1oBy npoTs-
rom micsus, «Manstodep» no 1 Tabnetui ABivi Ha fOOY.

HactynHoro pasy diBuMHka Hagivwna fo crauio-
Hapy MeHLUe HiX Yyepe3 micaupb nicnsa sunucku. Mig vac
rocnitanisauii Mana ckapru Ha BUpaxeHy crnabkicTb,
HesayxaHHs, rinepTepmito, fiapeto (B13HaveHa sk poTa-
BipycHa iHtbekuis), anckomdopT i 6oni B xuBOTI, adTy
Ha M’sikomy nigHebiHHI. MopiBHAHO 3 AaHUMK LoJ0 MacK
Tina mig Yac BUMKUCKY B MOMEPEAHbOMY €eni3odi cTaujio-
HapHOTO NiKyBaHHs, BU3HA4YEHO ii 30inblIeHHs — 43,2 K&
NOPIBHSHO 3 42,0 Kr.

CTaH nauieHTkn — cepefHboi TSHKKOCTI BHACMIAoK
iHTOKCMKaUii. Bu3HayeHo GnigicTb LWKIpHUMX NOKpUBIB
i cnu3oBKx 0OOMOHOK, NIABULLEHHS TEMMNepaTypu 40
hebpunbHMX 3HaveHb. 3 GOKy OpraHiB rpyaHoi KIiTku
nig Yac O0BCTEXEHHS NaTOMOTiYHNX 3MIH HE BUSIBIIEHO.
XKuBIT NOMipHO 3ayTWiA, AOCTYNHWIA FMBOKIA Nanbnaii,
MOMIPHO YyTAVBWIA NPW Nanbnawii No Xo4y KULLIEYHMKa Ta
B eniracTpanbHin ginaHui. CenesiHka He BUCTYNaE 3-Mig
pebepHoi ayru; nediHka BuCTynae Ha 4 cM, Hebontova,
rmagka, enactmyHa. BunopoxHeHHs piaki, 3 AoMilLkamu
3eneHi Ta cnuay, o 4-5 pasis Ha f00y.

3a el nepiog xBopa 06CTeXEHa, MPOKOHCYIETOBaHA
B iHbeKujoHicTa y NpodinbHOMY nikyBanbHOMY 3aknagi.
3rigHO 3 BUCHOBKOM, Ha MiACTaBi NigBuLLEHHS piBHIB IgG
no Bipycy EnwTeiiHa—Bapp Ta Bipycy repnecy 6 tuny
BCTaHOBIIEHO [JiarHo3 rocTpoi BipycHo-bakTepianbHoi
iHbeKLji.

Mig yac gpyroi rocnitanisavii AiB4MHKa Mana ckapru
Ha cnabkicTb, 3HWXEHWA aneTuT, NiABULLEHHA Temne-
patypw Tina go hebpunbHuX 3HadeHb, Binb y ropni Ta
XWBOTI, Aiapeto. 3MiHU 3ararnbHOrO aHanidy KpoBi: 3HW-
XeHHs remornobiHy Ao 88 r/n npu HopManbHOMY piBHI
epuTpouuTiB; nenkounTn — 13,8 r/n, nanuykosaepHi —
28 %, cermeHtosinepHi — 37 %, LWU3E — 40 mm/rog. 3-no-
Mix BiOXiMIYHMX MOKa3HWKIB 3ahiKCOBAHO MiABULLEHHS
piBHiB rocTpochasoBux, 3okpema C-peakTBHOro Ginka
— 33,8 mr/n (pedepeHTHi 3HaUEHHS — <6 MI/M), HU3bKWIA
piBEHb CMPOBATKOBOTO 3anisa (2,89 MKMOnb/M), BUCOKUIA
piseHb AllaT (8o 233 oa/n), iHLLi NeYiHKOBI NOKa3HWKW — B
Hopwi. 36epiranucs nigBuLLEHi piBHi 6eTa2- Ta ramma-rno-
6yniHiB Ha dooHi rinoanbbymiHemii (39,1 %).

3a pesynsratamu AOCRIAXEHHSA QYHKLiT HUPOK,
naTonorii He BMABNEHO. bakTepionoriyHe JOCHISKEHHS
3i CrM30B0i 060MOHKM POTOMOTKM HE MoKa3ano picT na-
TonorivyHMx 30yaHKIB. BunopoxHeHHs — fo 4-5 pasis Ha
[00y, po3pimKeHi, 3 LOMILLKOK Crinay, MakpockoniyHo 6e3
[OMILLOK KPOBI; PICT NATOMOMYHWX KULLKOBUX 30YAHWKIB —
HeraTuBHoO. [liypes He nopyLUeHu.

Llen enizog He posrnsganu sk CKNagoBy YacTUHY
Ta MPOAOBXKEHHS 3aXBOPIOBAHHS, WO Oyno MpUYMHO
nonepeaHbOoI rocniTanisavii, BU3Ha4YeHWA SK HOBWIA. Ma-
LEHTLi BCTAHOBIIEHO AjarHO3 Aiapei BipycHoi eTionorii,
LU0 YCcKnagHeHa 3anizofediunTHOK aHEMIEID, TOKCUYHIM
renaTuToMm.

MauieHTUi NpusHayeHo aHTMOaKTepianbHy Tepanito
LedpanocnoprHamu, auuKnoBip, Ae3iHTOKCUKALAHY Te-
panito 3 NpeaHi30NOHOM, ane Lie He CrpUSNOo NO3UTUBHIN
[VHaMiLi: BOHa NpoJoBXKyBana NMXoMaHuTH, 36epirascs
abpoMiHanbHWIA CMHAPOM i Ajiapes, He BUSIBNEHO TakoxX
NoKpaLLEeHHs nabopaTopHMX NoKa3HuKiB. BTiM, 3BepHynm
yBary, Lo HaBiTb OAHOPA30BE BBEAEHHS [MHOKOKOPTM-
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Case report

KOCTepOifiB BHYTPILLUHLOBEHHO (Y cknagi iHy3inHoi
Tepanii) cnpuano Hopmanisauii Temnepatypu Tina Ta
NOKPALLEHHID CamMOmNoYyTTs NPOTSArom 4o6w.

[ns BU3HAYEHHS OOUINLHOCTI MPU3HAYeHHs [Ito-
KOKOPTUKOCTepOifHOi Tepanii KOpOTKMM KypcoM Ans
HopManisaLii Temnepatypy 3anpocurin KOHCynbTaHTa.
BiH npunycTvB po3BWTOK y NaLlieHTk1 xBopobu KpoHa, Aas
BIANOBIAHI pekomeHaaLii Ansa 4006CTEXeHHS.

[logaTkoBi nabopaTopHi 06CTEXeHHs nokasanm
HOpMasbHWUI piBEHb aHTUHYKNEAPHWX aHTUTIN 4o ABOChi-
panbHoi AHK — 9,4 og/mn (no3utuBHui — >15 og/mn),
ANA-1:1000 (<1:100), BUCOKWIA piBEHB KaNbNPOTEKTUHY
— 424,24 mrlr (pedbepeHTHi 3HaveHHs — Ao 50 MKr/r).

EnpockoniyHe 0BCTeXEHHS 3AiCHUNMN KONTOHOCKO-
nom Fujinon EC-530 RD/L. BigeokonoHockon BBeAEHO
y CRiny KWWKy, Aani —y ii TepmiHanbHi Bigainu. Cnnsosa
060r10HKa crinoi Kuwkn 6e3 3ananbHUX 3MiH, BOPCUHKM
no6pe BupaxeHi. bayriHieBa 3acnoHka He AecopMoBaHa,
OpieHTOBaHa Yy Kynon cninoi kuwku. Crn3oBa 06010HKa
Kyrona crinoi KWLLKy rinepeMoBaHa, Habpsikna, CyauHHO-
IO PUCYHKY HEMAE, NPY KOHTaKTi 3 HZOCKOMOM KPOBUTb.
lMpocsiTn BUCXiAHOT, Nonepe4Ho-06040B0i, HU3XIAHOT Ta
cvrMonogibHoT KMLLIOK 36epesxeHi, raycTpaLlis 3a4oBinbHa.
CrnusoBa y BCix Bigainax TOBCTOI KWLLKM rinepeMoBaHa,
Habpskna, BUSBNEHO MHOXMHHI KPOBOBWIMBK, APiOHI
BUPa3ky BKPUTI (DiIOPMHOM; ypaXaeTbCs NMPU KOHTAKTI 3
€H0CKOMOM, CYVHHOTO PUCYHKY HeMae. 3anasbHi 3MiHK
Ginblle BUpaXeHi y NpaBuX Biadinax TOBCTOMO KMLLEY-
HUKa. AHanbHUIA KaHan NPOXiaHWA, CAIHKTEP Y TOHYCI.
lMaTonoriyHnx HOBOYTBOPEHb HAa OIMAHYTUX AiNsHKaxX
HE BUSIBIIEHO.

3a pesynbratamMu eHpockonii 3pobuny BUCHOBOK,
wo B naujeHTkn 33K (HecnewumdivHNA BUPaA3KOBMIA KO-
NiT?), CTyNiHb aKTUBHOCTI 3a iHaekcom Meio — 6 Ganis,
akTuBHicTb 3a Truelovt-Witts — Ill cTynens. MMig vac
e30charoracTpoayoA€HOCKOMIi TaKOX BUSIBMEHO 3HAYHI
3MiHMW: epO3VBHO-TeMOpariyHy racTponarito, epuTemMaTos-
Hy pyoneHonarito. Basto Giontatn cnnaoBoi 060onoHku
LUMYHKa, TOHKOTO Ta TOBCTOrO KULLIEYHMKA AM1s NaToricTo-
TIOrYHOrO JOCHIIKEHHS.

lMaToricTonoriyHo NiATBEPMKEHO YPaKEHHS BCiX LIMX
OpraHiB, B 3ananbHOMY iHinbTpaTi nepesaxanu niM-
dhoumnti, NnasmouuTu. [liarHoctoBaHo racTpuT 3i cnabo
BUPaXXeHUM ibpo30M i KpOBOBWUIMBAMM Yy MOBEPXHE-
BMX Biinax BMacHOi NMacTUHKM Cnn3oBoi 0O0MOHKM
(Helicobacter pylori e BusiBNeHo). dparMeHTV CAN30BOI
00OMOHKN TOHKOI KWLLIKW — 3 OCEPELKOBUM MOMIPHO
BUPaXKEHNM XPOHIYHUM 3ananeHHsMm, rineprnnasieto nim-
¢hoigHnx donikynis Ta ocepeakoBuM crnabo BUPaKEHUM
(hibpo3om. PparmeHTI crin3oBoi 0BONOHKM TOBCTOI KULLIKA
— 3 AY3HUM BUPAXEHUM XPOHIYHUM 3ananeHHsIM; BY-
SBNEHO epo3ii, BUPa3KyBaHHS, KDOBOBUMVBW, MOOAMHOKI
KpunT-abcuecu, NoMipHO BupaxxeHuin ibpos, ncesno-
noninos cnu3oBol, rinepnasito NiMgoigHnX onikynis i
MOOAMHOKI NoKycu akomogauinHoi Low-Grade gucnnasii
eniTenito 3ano3.

3a UMK JaHUMK nikap-naTonorom 3po6mB BUCHOBOK,
LLIO MOPEONOriyHi 3MiHM BigNOBIgakTb HecneungiYHOMy
BMPa3KoBOMY eHTepokoniTy. Came BifcyTHICTb Y dpa-
rMeHTax Hekaseo3HMX rpaHynboMm 3 eniTenioigHNX KMiTUH
[.ano niacray BUKIHOUMTY xBopoby KpoHa.
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[iiarHo3 xBopo6bu KpoHa ob6rpyHTOBaHuMin febroTom
3aXBOPIOBaHHS 3 MO3aKMLUKOBUX MPOSIBIB, 3amy4YeHHAM
y MaTonoriYHNiA MPOLIEC YCiX BiAAINIB LLTYHKOBO-KULLIKO-
BOro TpakTy. BigeokancynspHa eHpgockonis Mae Bkpan
BaXMNWBe 3HA4YEHHS Nig Yac AMGEePEHLINHOI AiarHOCTUKM
pi3HUX KoniTiB [2]. Ane ypaeHHs1 Cn13oBOT 06OMOHKK
BEPXHIX BigAiniB LUMYHKOBO-KMLLKOBOMO TpakTy (poToBa
MOPOXHWHA, LUNYHOK, TOHKUIA KWLIEYHUK) Y NOEOHAHHI 3
BUPaXXeHNM HabpPsSIKoM, Nna3maTuyHoO iHGINbTpaLlieto,
€po3isiMM Ccnn3oBoi 0O0MOHKN KULLKIBHIMKA NpUTamaHHi
xBopobi KpoHa [2,3]. Came Ui 03Haku fanv 3vory fia-
THOCTYBATU Lie 3aXBOPIOBAHHSI.

XBOpIi/i NpM3HaAYeHO BiANOBIAHE NiKyBaHHSA: ANS
[OCSITHEHHS PEMICIT — CUCTEMHI TTOKOKOPTUKOCTEPOIan
(«Metunpen» 20 mr/goby 3 TwkHI), Sk 6asncHy Tepanito
— «Canodansk» 30 mr/kr. MpoTarom MicAus cTaH AUTUHN
HOpManisyBaBCs. 3HVK IHTOKCUKALIAHWA CUHAPOM, HOp-
manisyBanucs nabopaTopHi NOKa3HUKN KpoBi, 30inbLuu-
nacs maca Tina, ane piBeHb KanbnpoTEeKTVHY 3HU3WBCS
nuwe 1o 250 mKr/r.

MauieHTka nepebyBace nif CnocTepeXeHHs M i oTpy-
Mye nikyBaHHS Y NpoinbHOMo GhaxisLs y NikyBaribHOMY
3aknagi lll pisHs.

HaBeneHwi KniHiYHWIA BUNaZoK akTyaniaye npobnemy
KOMIMIEKCHOTO MiAXoAy A0 KOXHOrO NawieHTa, nepeayciv
Lie CTOCYETbCS HE[OCTaTHLO PETENBHOMO aHanidy aHam-
HECTUYHMX, KNiHIKO-NabopaTopHUX AaHuX Ta ix ekcTpa-
nonsauii Ha ctaH AnTUHU. CMHAPOMM YacTo aHani3ytTb
He SIK CKMaZloBi OAHOIO MOXMMBOIO 3aXBOPIOBAHHS, a@ K
NPOsIBY OKPeMUX HO3050rin. KpiM Toro, HeQoTpUMaHHs
BITYM3HSHUX CTaHZApPTIB AiarHOCTUKW NPU3BOAWTL [0
BCTaHOBIEHHS MOMMWITKOBOTO AjarHosy.

BucHoBKHM

1. Mpobnema XpoHiYHMX 3ananbHUX 3axXBOPHOBaHb
KMLLEYHVKA 3anMLLIAEThCS aKTyanbHOH B CyyacHil ractpo-
€eHTepornorii, 0cobnMBO B NeAiaTPUUHIN MPaKTULL, OCKINbKY
iXHil nepebir YacTo CynpoBOMKYETHCA BUPAXKEHUM CUH-
[POMOM CUCTEMHOTO 3ananeHHs.

2. PeTenbHwii aHani3 ckapr, aHaMHe3y XBOpoOM y
MOEAHAHHI 3 KOMMIEKCHUM OL{iHIOBaHHAM pe3ynbTaTiB
00’EKTMBHOIO OBCTEXEHHS, WO 3AINCHEHE 3 BUKOPUC-
TaHHAM [004aTKOBMX METOAIB JatoTb 3MOry 3anobirtv
BCTaHOBIIEHHIO XMBHOTO AiarHo3y.

3. HasBHicTb y hparmeHTax cnm3oBoi 060MOHKK
TpaBHOI TPyOKku TMNoBKX ANs XxBopobu KpoHa 3miH (He-
Ka3eos3Hi rpaHynboMuK 3 eniTenioigHuX KMiTuH), 3BICHO,
CNpWSiE NPaBUbHIN 4iarHOCTUL LbOro 3aXBOPHOBAHHS.
Pa3om i3 TuM, SKLLO Ui 3MiHW He BUSIBNEHI y Npenapari,
xBopoba KpoHa Bce 0HO He BUKIoYEHa.

4. parmeHTapHe CNpUNHATTS eNi30AiB 3aXBOPHOBaH-
Hs1 6e3 NoeHaHHS 3 MOXITMBMMM NOMePeaHiMM enisofgamm
Moxe OyTV NPUYMHOI Mi3HBOI AiarHOCTMKW 3ananbHWX
3aXBOPIOBaHb KMLLIKIBHMKA.

®iHaHcyBaHHA
DOCNAKEHHS 3AICHEHO 6e3 GiHAHCOBOI NIATPUMKM.
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KAiHiuHMW BUNAAOK OAOHTOr€HHOI PO3AUTOI PpAErMOHM 06AMYuS

A. C. BapxanetaH®*BCP 0, 0. Kokapb®EF

3anopi3bKnii AepXaBHUIA MEAUKO-GapMaLEBTUUYHII YHIBEPCHUTET, YKpaiHa

A - KOHLIENLLSt Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnipeTauis AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTatTi;
F - octatouHe 3aTBEPAXEHHS CTaTTi
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Meta po60oTh — onuc Ta 0BroBOPeHHs1 HE3BMYAMHOTO KITIHIYHOrO BMUMaZKy po3nuToi cdornerMoHn obnuyys, Wwob niguwmTy
006i3HaHICTb | KOMNETEHTHICTb KMIHILWCTIB, SIKMM Taki BUNaAKW MOXYTb TPANUTUCS Ha NPaKTUL.

Martepiaau i metoau. Mig Yac JOCNIMKEHHS 3MINCHEHO KMIHIYHWIA aHani3 eni3oAiB CTaLiOHApPHOrO NikyBaHHS NaLieHTIB 3
OOHTOTEHHO0 (HIIErMOHOK OHOTO abo KirbKOX KMITKOBUHHUX MPOCTOPIB LLENENHO-NMLEBOI AiNSHKA. YCi KNiHIYHI BUNagku
[eTarnbHO NpoaHarni3oBaHo, CKIaAeHo NnaH nikyBaHHS. Y Wil CTaTTi HaBeaeHO ONUC BUNaAKY, Ha HaLLl NOrMsa, HANCKNaAHILLOro
3a aHani3oBaHWii Nepiog, Konu rocnitanbHUin etan nikyBaHHs Tpueas 25 aib.

Pesynbrati. MNavjeHTka M. Bikom 56 pokiB ypreHTHO rocnitaniaoBaHa Y Bin4ineHHs WenenHo-nuueBol Xipyprii Ta oTonapuHrosnorii
KomyHanbHoro HekomepuiHoro nianpuemctaa «Micbka nikapHs eKCTpeHoi Ta WBKMAKOI MeAyUYHOI fonomoruy 3anopisbkoi
MicbKoi paay. XBOpiii BCTAHOBMEHO AiarHO3 OAOHTONEHHOT PO3nMTOI (hrIerMOHM NPaBOi NONOBUHM 0BNNYYSI, 3arOCTPEHHS XPO-
Hi4HOro NepiofoHTUTY 4.6. HagaHo gonomory BignoBigHO 40 CTaHAAPTHOTO BHYTPILLHBOTO MapLUPYTY, NPOTOKOMY OBCTEXEHHS
Ta NikyBaHHS OJOHTOTEHHMX (hrierMoH 0Bnnyys.

MicnsionepauiHnii nepebir 3axBoptoBaHHS y NaLieHTKM 6yB NOBINbHUM. TsKKICTb Nepebiry 3aXxBoptoBaHHS 3yMOBMEHa NOLLIN-
PEHICTIO THINHOrO NPOLIECY Ta HasIBHICTIO Y XBOPOI CYNyTHIX XPOHIYHMX MaToMorii: LlyKpoBoro AiabeTy 2 Tuny Ta Hedpponarii
3MiLLaHOrO r'eHesy. Y cTaujioHapi nauieHTka nepeHecna rocnitasnbHy NHEBMOHIO. 34INCHEHO Kinbka OnepaTuBHUX BTPyYaHb
ANS APeHyBaHHS THIMHUX OocepeakiB, HEKPEKTOMIi, caHauii MOpoHUHKM poTa. JlikyBaHHS NaLieHTKN KOMMNEKCHe, 3anyyeHo
cymixkHUX dpaxiBuis. Ha yac ogyxaHHs (Yepes 25 ni6 nepebyBaHHs Ha cTaUioHapHOMY MiKyBaHHI) y NauieHTKy 3anuiianmcs
3HauyLLi MicLieBi HeraTWBHI HacnigkvM nepeHeceHoi XBopobu Ta XipypriYHOro BTPyYaHHS: napes NULEBOro Hepga, pybLeBi
Aedopmalii 06nmyys, KOHTpPaKTypa M’'A3iB, aTpodist JKUPOBOI KMITKOBUHM NOMOBUHM 0BNNYYS.

BucHoBku. OnucaHnii KniHiYHWIA BUNaaoK Aae NigcTaBu 3p0buTH BUCHOBOK, LLIO OAOHTOreHHa dhrierMoHa obnnyys — cknagHe
THINHO-3anarnbHe 3axBOPOBAHHS, L0, NOMPU Cy4acHi MOXIMBOCTI aHTWOaKTepianbHOI Tepanii Ta XipypriyHoro BTpyYaHHs,
MOXe MaTh nepebir i3 NOWMPEHUM YPaXeHHSM TKaHWH, NoTpebye TpUBanoro CTauioHapHOro MikyBaHHS Ta CMPUYMHSE
yHKLIIOHAIbHI, €CTETUYHI MOPYLLIEHHS.

A clinical case of diffuse odontogenic facial phlegmon

A. S. Varzhapetian, 0. 0. Kokar

The aim of the work is to describe and discuss an unusual clinical case of diffuse facial phlegmon in order to increase the
awareness and competence of clinicians who may encounter similar cases.

Materials and methods. For the study, a clinical analysis of episodes of inpatient treatment of patients with odontogenic
phlegmon (cellulitis) of one or more cellular spaces of the maxillofacial region was conducted. All clinical cases underwent a
thorough clinical analysis, and a treatment plan was drawn up. In this article, we present a description of a case, in our opinion,
the most difficult during the studied period, with a hospital treatment period of 25 days.

Results. Patient M., 56 years old, was hospitalized in the department of maxillofacial surgery and otolaryngology of the Mu-
nicipal Non-Commercial Enterprise “City Hospital of Emergency and Urgent Medical Care” of the Zaporizhzhia City Council.
The diagnosis was “Odontogenic diffuse phlegmon of the right half of the face. Exacerbation of chronic periodontitis 4.6”.

The course of the disease was slow. The severity of the disease was due to the prevalence of the purulent process and the
presence of concomitant chronic pathologies in the patient, such as diabetes mellitus, nephropathy of mixed genesis. In
the hospital, the patient suffered hospital pneumonia. Several surgical interventions were performed to drain purulent foci,
necrectomy, and sanitation of the oral cavity. The patient’s treatment was carried out comprehensively with the involvement
of related specialists. At the time of recovery, after 25 days of inpatient treatment, the patient had significant local negative
consequences of the disease and surgical intervention: facial nerve paresis, cicatricial facial deformities, muscle contracture,
atrophy of the fatty tissue of half of the face.

Conclusions. The given case shows that odontogenic phlegmons of the face retain the position of severe and dangerous
purulent diseases, which can have (despite the presence of powerful antibiotics and surgical options) a severe and diffuse
course with a long hospital treatment period, and lead to functional and aesthetic disorders.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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HesBaxatoun Ha [OBOMI LIMPOKMIA apceHan cyvacHuX fi-
KapCbKyIX MpenapariB, KifbKiCTb XBOPKX i3 MPONOHIOBaHNM
Ta ycKnagHeHUM nepebiroM rocTporo rHiHo-3anansHoro
npouecy B M’AKuMX TKaHUHax He 3ameHwyeTtbes [1]. 3a
JaHUMK OrmsiAiB HAyKOBOI NiTepaTypy, HE3BAXaKuM Ha
pO3pOONEHHs HOBUX # YOOCKOHAMNEHHS BXE HasBHWX
METOAIB i CnocobiB BMAMBY Ha THiHY paHy, xogHa i3
3anponoHoBaHMx metToauk He Aae 100 % nosuTuBHOrO
pesyneraty [2,3,4]. Kpim Toro, 3a neBHWX YMOB rHiliHa
OAOHTOreHHa iH(PEKL|S MOXe NOLLIMPIOBATUCS Ha CYCiaHi
aHaTOMiYHi NPOCTOPY, CMIPUYMHAKOYM TaKi TSHKKI 3aXBO-
ploBaHHS, sk donerMoHa opbiTi, cencuc, MeaiacTeHiT,
TPOMO03 KaBEPHO3HOMO CUHYCY, LLIO 3arpoXye 300POB’t0
i XUTTO nauieHTa [4,5,6]. YCKnagHEHHS MOXYTb BUHMK-
HYTW 11 pa3i OQOHTOTEHHMX iHEPEKLIN, L0 NOLLMPIOOTHLCA
B rmunboki hacuianbHi npoctopu [7].

BiokpuTTs Ta BNpOBaKEHHS aHTUBIOTUKIB Cpysinmn
3MEHLUEHHI0 NOKa3HWKIB CMEPTHOCTI Bif MHIiHWX iH(bek-
LN WwenenHo-n1ueBoi ainsHku maibke Ha 50 % [5,8].
OpHak TsKKi HacnigKW THIMHO-HEKPOTUYHUX MPOLECIB,
LLO BUSBNSIOTb SIK CUCTEMHI 1 NOKanbHi yHKLiOHamNbHI
MOPYLLEHHS, 3yMOBITIOIOTb CTINKWIA HAYKOBUI iHTEPEC J0
HUX 3 BOKY KNiHILMCTIB-NPaKTVKIB | AOCNIQHWKIB.

Merta pobotu

Onwc Ta 06roBopeHHs HE3BUYANHOTO KNIHIYHOTO BUNAAKY
po3nuToi pnerMoHn obnmyus, wob nigsuwmty obisHa-
HICTb | KOMNETEHTHICTb KMIHILWCTIB, SKMM TaKi BUNaOKu
MOXYTb TPANUTUCS Ha NPaKTULL.

Martepianu i meToAU AOCAIAKEHHA

Mig Yac gocnimkeHHs 3AiCHEHO KNiHIYHMIA aHani3 enizo-
[iB CTaLiOHapHOrO NiKyBaHHA NaLieHTiB 3 OLOHTOreHHOK
hnerMoHo0 0AHOTO abo KinbKOX KIiTKOBUHHUX MPOCTOPIB
LLienenHo-N1UEBOI AinsHkM. JocnimkeHHs 3ainCHUm y
BiJAINEHH LenenHo-n1LeBoi Xipyprii Ta oTonapuHronorii
KomyHanbHoro HekomepuiHoro nignpuemctaa «Micbka
NiKapHa eKCTPEHOI Ta LWBMUAKOI MEAUYHOI JONOMOrv»
3anopiabkoi Micbkoi pagw y nepiof 3 BepecHst 2024 no
ntotoro 2025 poky. [lo gocnimkeHHs 3anyyeHo 40 ocib:
29 (72,5 %) vonosikis Ta 11 (27,5 %) xiHok. CepeaHil Bik
naujeHTiB ctaHoBuB 38 pokis, MeaiaHa Biky — 29 pokiB.
3a nokanisauji€to rHiiHoro ocepeaKy Po3pi3HsAnu Taki
¢hopmu ogoHTOreHHoI donermMonn 0bnnyus: y 26 (65,0 %)
nawieHTiB — dnermoHa nigLienenHoi ginsHku, y 5 (12,5 %)
— OHa poTa oaHobivHa, y 3 (7,5 %) — aHa pota ABoGiYHa,
y 3 (7,5 %) — po3nuTa chriermoHa NonioBMHM 06nnYYs, y
2 (5 %) — nignigbopigHoi ginsHkn, B 1 (2,5 %) xBoporo
— onermoHa opbitn. Y 22 (55,0 %) navjieHTiB po3BuTKy
O[OHTOreHHOT hIErMOHY NepeayBaB roCTPUIA OOHTOreH-
HWiA ocTeomieniT, y 19 (47,5 %) — 3aroCTPeHHS XPOHIYHOTO
nepiofoHTuTy, B 1 (2,5 %) BUNagKy — 3aroCTpeHHs Xpo-
HIYHOrO OLOHTOreHHOro raimopuTy. CepenHs KinbKicTb
NiXKo-aHIB — 9,5 0obu, MeaiaHa nixko-aHiB — 8 Aio.

Yci nauieHTn oTpumanu meauuHy 4ONOMory Bid-
MOBIAHO [0 CTaHAAPTHOrO BHYTPILIHLOTO MapLUpyTy
Ta NPOTOKOMNYy OOGCTEXEHHS!, MiKyBaHHS OQOHTOTEHHMX
dnermoH obnmyys. Yei KniHiYHi BUNaaky AeTanbHo npo-
aHanisoBaHo, CKNafeHo nnaH NikyBaHHS. Y Ui cTaTTi
HaBeZeHO ONMC BUMaAKY, Ha Hall nornsig, HacknagHi-
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KAIHIYHMK BMNAAOK

LLIOrO 3a aHanisoBaHwWii nepiod, KOnu rocnitanbHUA eTan
nikyBaHHs TpuBaB 25 aib.

JocnifgxeHHsa 34iNCHUMKN, OOTPUMYIOYUCH HOPM,
3akpinneHux enbciHCbkoOO Aeknapadieto BeecBiTHBOT
MeaunyHoi acouiauii «ETMYHI npuHUMNM MeanyHux
[OCRimKeHb 3a y4acTHo MoAKHK y sikocTi 06’exTa focni-
KkeHHs» [9]. Ha 3pificHeHHs1 JocniMXeHHs opepani
no3Bin Komicii 3 nutaHb GioeTukn 3anopisbkoro meau-
KO-tpapMaLIeBTUYHOTO YHIBEPCUTETY, LLO MiATBEPMHKEHO
npotokonom Ne 9 Bif 12 xoBTHA 2024 poky. Yci nauieHT
Hajanm NMcbMoBY iHOPMOBaHy 3rofly Ha 0OCTEXeEHHS,
NiKyBaHHS Ta HACTYMHWIA aHani3 pesyneraTiB, y4acTtb Y
HayKOBOMY [OCTIKEHHI.

Pe3yabTatu

MauieHTka M. Bikom 56 pokiB ypreHTHO rocnitaniaoBaHa 4o
BiAAiNEHHS LLenenHo-N1LEeBOI Xipyprii Ta 0TonapyHronorii
KHIM «Micbka nikapHsi eKCTpeHoi Ta LWBMAKOI MEQUYHOI
aonomorn 3MP» 05.09.2024 poky 3i ckapramu Ha npu-
MyxiCTb MPaBoi NOMOBWHM 06NNYYs, OBMexeHe BiaKpu-
BaHHS poTa, 3arafibHe HesfyxaHHs. i Yac KniHiYHoro
00CTEXEHHS MaLieHTKWN BUSIBNEHO acUMETpito 0bnnyys
yepes NpUNyXmicTb LLYHOI, NigLenenHoi, 6insByLLHO-XY-
BaribHOI AiNsAHOK cripaBa. B1sHaueHo LLinbHWiA, 6ontoymin
iHINETPAT TKAHWH Y 30HI MPUMYXIIOCTi B3 YiTKNX Mex.
LLkipa Hap iHdinTpaTOM HanpyxeHa, B CKnaaky He 36u-
panacsi, cumnToM rykTyauii no3uTMBHUI. BusHayeHo
0BOMEXEHHS BifKpUBaHHA poTa Ta BUSBNIEHO 3y0, WO
CMPUYMHIMB 3aXBOpPIOBaHHS, —4.6; nepkycis 4.6 Buknvkana
GonicHi BigvyTTa. Ha cnu3osii 06onoHLi NpaBoi Loku
BUSIBMEHO paHy Bif XPOHIYHOI TPaBMU rOCTPUM Kpaem
KOPOHKM 1.7.

Micns 360py aHamHe3y, KMHIYHWX i PEHTreHOMoriy-
HUX 0OCTEXEHb Yy CTallioHapi NauieHTLi BCTAaHOBMNEHO
KMiHIYHUI JiarHo3: OJOHTOreHHa posnuTa drnermoHa
npaBoi NMOMOBWUHU 0BMNYYS; 3aroCTPEHHS XPOHIYHOTO
nepiofoHTUTY 4.6. CynyTHiIli LiarHo3 — LyKpoBuiA AiabeT
(BnepLe BusBREHU) 2 TUNy B cTadii AekomneHcalii;
XPOHiYHUA nepiogoHTuT 1.1, 1.2, 1.3, 1.8, 1.7, 1.6, 2.1,
22,23,48,4.7.

PesynbTaTy 3aranbHOro aHanidy Kposi, WO BU-
KOHaHWI nig yac rocnitanizauii (05.09.2024 poky),
nokasaB He3HayHe 3MEHLLEHHS piBHS remornobiHy Ta
epuTpoumTiB Woao Hopmu: 119 r/n (Hopma — 120 r/n)
i 3,59 x 10" knituH/n (Hopma — 3,8 x 10" kniTnH/N)
BiANOBIAHO. MoKa3HUK TPOMOOLIMTIB 3HWKEHUI Maiike
BABivi — 88 x 10%/n (Hopma — 180-320 x 10%n), cerme-
TOSAEPHUX HENTPOMINiB 3HMXEHUA y 6-7 pasiB — 7 %
(47-72 %). PiBeHb nannykosigepHux HemTpodinis 36inb-
weHun o 39 % (Hopma — 1-5 %). 3aranbHa KinbKicTb
NENKOLUTIB He3HauHo 36inbLieHa — 11,48 Tuc./mkn (Hop-
ma — 4,0-9,0 tuc./mkn). LLI3E nigsuweHa go 65 mmirog
(Hopma — 2—15 mm/rog). PiBeHb NiMOLIUTIB 3HUXEHUI
— 8 % (18-40 %); piBeHb MOHOLMTIB BifMOBIAaB HOPMI
(3-10 %), cTaHoBnsuM 6 %.

Micns BCTAHOBMEHHS AiarHo3y i CknapgaHHa nnaHy
NiKyBaHHS NaLieHTL BUKOHANW YpreHTHY (y CTPOK A0 2
rOfVH) onepaLito 3 pO3KPUTTS PO3NMUTOI (hrIErMOoHM NpaBoi
NOMOBUHYM 06NMYYs nig 3aranbHUM 3HebontoBaHHAM. Mg
yac onepaLlii po3KpUTO Ta FyMOBUMM BUMYCKHUKaMK Ape-
HOBaHO NpaBui NiALLENENHWI NPOCTIP, KPUO-LLENenHUi
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Tabauus 1. Pesynbsrati anapaTypHOro JOCHIMKEHHS NALIEHTK y AnHAMILL

CKT

Y30 nneBpanbHUX NOPOXHUH

08.09.2024 poky: npaBobi4YHWIA riPOTOPAKC i3 KOMMpPeCiiHO-6a3anbHUMK enemMeHTamu, kapaioMmeranisi, 0cepeaKkoBa TiHb 3niBa

10.09.24 poky: NTHEBMOHISi HYXXHBOT TPETUHW NPABOIT NereHi, Lo NOYNHAETLCS, NPaBOGIYHWI rigpoTopakc, kapaioMeranis,

ocepeakoBa TiHb y YM/p NiBoi nereHi
€exoKapTiHa NpaBoBiYHOro rigpoTopakcy

Tabauusa 2. MikpobHa conopa nicnsionepaLiiiHoi paHu y pidHi CTPOKM MiKyBaHHS

[ata B3ATTA MaTepiany [laTa oTpMMaHHA pe3ynerarty MikpoopraHiamu IHpeKe KoHTamiHawii

05.09.2024 10.09.2024 Pseudomonas aeruginosa 10° KYOlem®
09.09.2024 12.09.2024 Pseudomonas aeruginosa 108KYOlem®
Klebsiella pneumoniae 10°KYO/em®
12.09.2024 17.09.2024 Klebsiella pneumoniae 10% KYOlem®
Corynebacterium spp., diphtheroids 10° KYO/em®
Staphylococcus epidermidis MRSE+ 10° KYO/em®
Pseudomonas aeruginosa 102 KYOlem®
16.09.2024 19.09.2024 Enterobacter Sakazakii 108 KYO/em?
Pseudomonas aeruginosa 10% KYOlem®
1
locnitanbHa YacTkoBa MHEBMOHiS CpaBa.
T MpaBob6iyHuit Manui rigpoTopakc. IXC.
épanest [OwndbysHuii kapaiocknepos CH IIA K 1.
lnepToHiyHa xBopo6a |l cT., cTyniHb 3. ABAA
4 )
llocnitanbHa H/4acTkoBa npaBobiuHa nHesMoHis [ rp.
®dTusiaTp-nynbmoHonor MpaBobiuHNi1 Manuit NNeBpuT.
Ca? Tybepkynoma nisoi nereni?
(G J
e I
LlykpoBuit giabet 2 TMny, BNiepLue BUSBNEHWIA Cep. CT. TSHKKOCTI
EHpoKpuHOnor y cTagii AekomneHcauii XXH.
Hedponartis amilLaHoro reHesy
o J

Puc. 1. BUCHOBKM CyMixXHIX crieLianicTie nicrns NikyBaHHS y BifAiNeHHi iHTEHCUBHOI Tepanii.

NPOCTip, HaBKOMOIMOTKOBUI NPOCTIp, XKMPOBY KIITKOBUHY
npaBoi LLOKK, MpaBy NiACKPOHEBY AMKY.

Y panHbomy (3 gobu) nmicnsonepauinHomy nepi-
ofi nauieHTka nepebyBana y BiA4ineHHi iHTEHCMBHOI
Tepanii nig NOCTIMHUM AVHAMIYHUM CMOCTEPEXEHHAM
nikapis-kypaTopiB i CyMixHuX cneuianictis (puc. 1).
MepiognyHo 3piicHioBanu anapaTtypHe AOCMImKEHHS
(mabn. 1), Bu3Havanu mikpodnopy paHu (mabn. 2),
MOKa3HUKM LiyKpY KPOBI (puc. 2), pobuni MiKpOCKONiYHUIA
aHania MOKpPOTUHHS (mabn. 3).

[lo oTpMaHHs pe3yrnsraTie 6akTepionoriyHoro aHaniay
maska 3 XipypriyHoi paHu, skui B3sTo 05.09.2024 poky,
NpV3Ha4MnM eMMipu4Hy aHTGaKTepiankHy Tepanito (rpyna
«A») — amokeuumnin 1000 mr agidi Ha foby. Y paHHboMY
nicnsionepauinHoMy nepiogi Ha qOHi NPUMaHHA aHTK-
GioTvka rpynn «A» naujieHTka 3axsopina Ha rocnitansHy
MHEBMOHIt0. Pe3ynbrat 6akTepionoriyHoro AOCHimMKEHHS
Big 05.09.2024 poky opepxaHo 10.09.2024 poky. Busis-
NEHO YyTNMBICTb (Propy SO aMiKaLMHY, IKUA NPU3HAYMIN
y 0o3i 500 Mr Tpudi Ha 406y BHYTPILUHEOBEHHO.
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Ha GakTepionoriyHiii kKapTUHi paHu NMHEBMOHIS
no3Hauymnacs 36inbLUeHHAM KOHLEeHTpaLii MiKpoBHMX
KoroHin Pseudomonas aeruginosa — 3 10% KYO/em® no
108 KYOlcm?, nosieoto Klebsiella pneumoniae — 108 KYO/
cm® (mabn. 2), a TakoxX PE3nUCTEHTHICTIO dnopu Jo
amikaumHy (rpyna «b»). Lli gaHi nigTBepmixeHo pesynb-
Tatom, Wwo otpumanm 12.09.2024 poky (Masok i3 paHu
83570 09.09.2024 poky). Ha nigcTtasi oTprmaHnx gaHnx
LLOAO YYTNMBOCTI BUAINEHOI 3 paHu Mikpodnopy (Bia
12.09.2024 poky) po aHTubGakTepianbHoro npenapary
amikaumH (rpyna «B», y gosi 500 mr Tpudi Ha poby
BHYTPILUHBOBEHHO) 3aMiHUNK Ha imineHem (rpyna «C»)
y 4o3i 1000 mr Tpudi Ha Joby BHYTPILUHLOBEHHO, 3a pe-
koMeHgaLjeto chaxisLs Bigdiny iHMEKLIHOro KOHTPOO.
Yepes HasBHICTb rHiHUX ekcyadauin i3 panu 12.09.2024
i 16.09.2024 poky 34iNCHUNW NOBTOPHE AOCHIMKEHHS
cknagy Mikpodnopu (mabn. 2).

3a gaHumK, Wo HaBeaeHi B mabuyi 2, Ha LWoCcTui
[eHb NiKyBaHHS y paHi BusiBneHo dopmu Haktepii,
O XapaKkTepHi Ans rocnitanbHoi iHgekuii: Klebsiella
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12,9

12

10

2 [eHb 4 neHb 5 neHb 6 OeHb

Puc. 2. PiBeHb rnioKo3 KpOBi, BU3HAYEHMIA Y Pi3Hi TEPMIHM NiKyBaHHS.

Tabauusa 3. MikpockoniyHMiA aHari3 MOKPOTUHHS

7 neHb

KAIHIYHMK BMNAAOK

8noevb 9peHb  10peHs 11 peHb 17 oeHb 21 OeHb

Moka3Huk, oanHKLI B noni 3opy Pesynbrat gocnipkeHHA

TevikounTn

EnemeHTn enitenito 6poHxis
AnbBeonsipHi Makpodaru
ATVNOBI KNITUHN
[MHeBMoOUMCTM

10-20

3-5

0-0-1

He BUSABNEHO
He BUSABNEHO

pneumoniae, Corynebacterium spp., diphtheroids,
Staphylococcus epidermidis MRSE+ y HenaToreHHin
KoHUeTpaLii. Ha pecatuin aeHb Pseudomonas aeruginosa
BUSIBNIEHA Y HENATOreHHi koHueHTpauii — 10° KYO/cm?,
Enterobacter Sakazakii — 10° KYO/cm®. HasiBHicTb OC-
TaHHLOTO BUAY TAKOX MOXe OyTy 03HAKOK rocniTanbHol
iHdbekuii [10,11].

poTaroM paHHLOro nicnsonepawinHoro nepiogy
NO3NTVBHOI AMHaMIkV He Byno, nepebir xeopobu No.inb-
HUI. XipypriYHy caHauilo MOPOXHUHW poTa 3hiINCHEHO
10.09.2024 poky, BMAaneHo 3pynHOBaHi Ha PiBHI ACeH
3y0u 3 nepianikanbHUMK 0cepesKkamMu XpOHIYHOT iHAbeKLi.
Mig yac nepes’saskun 12.09.2024 poky BUSBNEHO OiNSHKA
THIMHWMX Mac y NiALWKIPHIA KNITKOBWHI MPaBoT LLOKK, Npasin
MiACKPOHEBI AMLUI, 3anyyYeHHs 40 3anasibHOro npoLecy
*wpoBoro Tina biwa. PaHn po3lumpeHo, ekcynar eBaky-
0BaHO, APEHOBAHO.

O3Haku napesy N1LEeBOro Hepaa crnpasa, ONyLLEHHS!
KyTa poTa cnpasa BusiBneHo 19.09.2024 poky. Micnsione-
paLifHi paHu 3anuwanucs BigkpuTMK. Y TOBLLi NpaBoi
LLIOKM Ta B MiACKPOHEBIl SAML BUSIBNEHO BUPaXXEHE HEKPO-
TWYHE YPaXKeHHs, CEPO3Hi BUAINEHHS MOMIpHI. HekpekTo-
mito BukoHanu 21.09.2024 poky, nicns Hei cnocTtepiranu
BUPAXEHY NO3UTUBHY JMHAMIKY.

lMicns NOBHOrO OYMLLEHHS MicnsonepauiiHnX paH
Bifj HEKPOTUYHMX TKaHUH 26.09.2024 poky nauieHTui
30iACHWNM XipypriyHy 06pOBKY y 3B’A13KY 3 POPMYBaHHAM
AedekTy M'SKMX TKaHUH y dinsHkax nicnsonepauiniux
paH, BiACYTHICTIO XMPOBOI KIITKOBUHM NPaBOi NOMOBUHU
006nmy4si, 3MeHLLEHHSIM 06’eMy M'SI30BOT TKAHUHU, HAsB-
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HICTHO LUMPOKOIO CMOMyYeHHS MOPOXHUHM poTa 3 PaHoK
npaBoi LWOoKK, B KOTPY noTpannsna pigka Ta Teepaa
xa. BukoHaHo Mobiniauito kpaiB paH, i nowaposo
ywwmTo (puc. 3).

MauienTky BUnucaHo 3i ctauioHapy 30.09.2024 poky,
i Npn3Ha4YeHo noaanbLLe ambynaTtopHe CoCTEPEKEHHS
B CyMixHMX (haxiBLiB Ta peabinitauito. MpoTsrom Tpbox
TUXHIB NauieHTKa nepioanyHo BiABigyBana crauioHap
ANs AMHaMIYHOTO KOHTPOSHO 3aroeHHs nicnsionepawinHmx
paH. Ha yac Bunmckm y nauieHTky BU3Ha4eHo 0gHOBIYHMIA
napes nuueBoro Hepea, pybuesi AedopmaLii 0bnuyus,
KOHTPaKTypy M’si3iB, aTpoddito XMPOBOI KIITKOBUHM 0O-
nnYYs 3 GOKY ypaKeHHS.

06roBopeHHsA

KniHiyHi 03HaKK € BU3HaYanbHUMK Mg, Yac AiarHOCTUKK
Ta LUBMAKOrO NiKyBaHHS OQOHTOrEHHMX iHApeKUin. Arpe-
CUBHWI XipypriYHWiA OpeHax mMae BaxnuBe 3HaYeHHS
y MiKyBaHHi CKNagHWX OOOHTOreHHUX iHdekuin. Hessa-
Xatuu Ha Te, Lo NeHiuMniH Mae LWMpoKy HGakTepiansHy
CTIlKIiCTb, BiH, TUM HE MEHLLE, € EMNIPUYHO PEKOMEHA0-
BaHOW aHTubioTUkoTEpanieto. KombiHoBaHe nikyBaHHs
METPOHIA30I10M € XOPOLLIMIM BapiaHTOM Af15 NPUTHIYEHHS
aHaepobHUx BakTepil; iHLWi BapiaHTV aHTMGIOTMKOTepanii
nepenbavaroTb NPU3HaYEHH aMOKCULMIIHY Ta KraByna-
HOBOI KUCIOTW, MinepauuniHy 1 Tazobaktamy. HasiBHiCTb y
naLlieHTa LlyKpoBOro AjabeTy € nincTaBoto Ans HeraTyBHO-
ro nporHo3y nepebiry ofoHToreHHoT iHdekuii [12,13,14].
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Puc. 3. ®oTo nauieHTkn M. Yepes 3 TUxHi cTaLioHapHOro NikyBaHHS.

78

OpoHToreHHi abcuecy i hnermMoHn YacTo cynpoBo-
[DKYIOTBCS! BUPXKEHOHO iHTOKCUKALLIEKD OpraHiamy: BUCO-
Koo Temneparypoto Tina (o 39-40 °C), nenkoumTo3om,
HEMTPOMINbHIM 3CYBOM BriBO, €03VHOMEHIED (aHEO3U-
Hodinieto), BUcokmm nokasHukamu LLISE (go 55 mmirog),
aediumToM 3aniza CMpOBaTKM KPOBi TOLLO. 3HMKEHHS
KiNbKOCTi epuTpOLUTIB i KOHLEHTpaLii remornobiHy
CMPUYMHEHE MPUTHIYEHHSIM LUBUAKOCTI epuUTponoesy 3a
YMOB iHTOKCMKaLii, a 3acTiin 36inbWyeTbCA BHACNIOK
NoCWeHHst HabpsKy TkaHuH [15].

SHIKEHHS MOKA3HKKIB CErMEHTOSIAEPHUX HENTPOWDI-
i i TpomMbouMTIB, NiABNLLEHHS piBHst LLISE B HaBegeHomy
KniHIYHOMY BMNaaKy Mormnm GyTy ClpUYMHeHi iHdekuieto
abo npuiMaHHsIM nikapcbkux 3acobiB. 3HKEHHS PiBHS
nimMcoumTiB BU3HAYatoTb Npy iMyHOAeILMTHIX CTaHax,
a 306iNbLUeHHs NanMyKoaaepHUX HeMTPodiniB crnocTepi-
ralTb NPy LyKpOBOMY AiaberTi.

Oxkpemi 0cobnmBoCTi, L0 BNAacTUBi KOHKPETHOMY
NaLieHTOBi, MOXYTb OyTV YNHHWMKOM MOLUMPEHHS OOOH-
TOrEeHHMX iHdpeKLin. Tak, ByAb-AKui CTaH, Lo CPUYUHSE
iMyHOCYMPECit0, MOXe 3yMOBITHOBATM LLBWALLE MOLINPEH-
He. Lle ocobnunBo akTyanbHO Ans nauieHTiB i3 moraHo
KOHTPOJIbOBaHMM AjabeToM, OCKINbKM CNPUAHATINBICTD
[0 iHdbekwiT pisko 3pocTae [16,17].

HesigknapgHe xipypriyHe BTpy4aHHs, Lo nepesbayae
LUMPOKMIA PO3TUH, APEHYBaHHSI MMNOOKMX KMITKOBUHHIX
NPOCTOPIB i3 HACTYMHOK 06POBKOID PO3HMHAMU aHTHCEN-
TWKIB, [OCI € FONOBHVM YWMHHWKOM YCTILLHOTO NiKyBaHHS
dhnermMoH LwenenHo-nNMUEeBOT nokanisadii Ta wwi [18,19].
[ns noninweHHs eekTUBHOCTI NiKyBaHHA KPUTUYHO
BaXXIIMBO YCYHYTU 3yOHWIA OCEPENOK, SKWii € [Kepenom
iHcbekuii [12]. Lle ogHa 060B’si3k0Ba ymMoBa 3anobiraHHs
PO3BUTKY TSKKUX YCKNafHEHb — 3aCTOCYBaHHS LIMPO-
KOro crekTpa MicLeBWX i 3araribHUX MeTogiB nikyBaHHs
nauieHTiB i3 rocTpot XipypriyHoto iHgekuieto [20]. Y

ISSN 2306-8027  https://pat.zsmu.edu.ua

pa3i HEeKPOTUYHUX hacLiiTiB BUKOHAHHS HEKPEKTOMIT Mig
yac onepauii abo Ha HaCTYMHUX eTanax MiKyBaHHS €
060B’s3k0BUM [21].

BakTepionoriyHnii aHania 3paskis, L0 B3ATI B MaLEHT-
k1 M. y nepLumin fieHb CTawioHapHOro MikyBaHHS, Nokasas
HasiBHICTb P, aeruginosa (108 KYO/cm®) i K. pneumoniae
(108KYO/cm3) y naToreHHii KinbkocTi, WO € OCHOBHUMM
30yaHVMKamu rHiNHO-3ananbHKUX Npouecis, 0cobnneo
B yMOBax CrauioHapy. Lle nos’a3aHo 3i 3gaTHicTio Lyx
MIKPOOPraHi3MiB ypaxaTu OpraHiam y CTaHi iMyHHOro
pediumty [15].

Ha cboMuin AeHb CTaLiOHaPHOrO NiKyBaHHS NOKa3HU-
KN KOHTaMiHaLii 3HW3UNUCA [0 HenaToreHHWX 3HauveHb:
P. aeruginosa — fo 10°KYO/cm®, K. pneumoniae —
102KYO/cm®. 3a paHumm haxoBoi nitepatypu, came Ha
cboMy 06y nicnst onepaii BinbyBaeTbCs NONINLUEHHS
BCIX peorpaiyHMX NoKasHWKiB, LLO MOXe CBIgYMTI Npo
crabinisavito iMyHHoOro ctany [16].

Y HaBegeHOMy KniHIYHOMY BUNafKy piBEHb LYKpY Y
KPOBi MaLEHTKM Ha CbOMWIA A€Hb NiKyBaHHS CTAHOBMB
3,7 mmonb/n, a HanepefoaHi — 12,2 mmonb/n. Kpim
TOro, Ha CbOMWI [eHb NiKyBaHHA Yy paHi BUSBNEHO
Corynebacterium spp., diphtheroids (10® KYO/cm3) i
S. epidermidis MRSE+ (10° KYO/cwm®). KniHiyHo uen
nepioa XapakTepusyBaBCs HASBHICTIO THIMHUX Mac y
MIALLKIPHIA KNITKOBUHI MPaBoi LLIOKK, NPaBili MifCKPOHEBIN
ML, 3ay4eHHsIM 40 3ananbHOro NPOLIECY XMPOBOIO Tina
Biwa. JocnimkeHHs Mikpodhnopy Ha OANHAAUSTUN AeHb
rocnitanbHOro NikyBaHHS BUSIBUNO Yy paHi Enterobacter
Sakazakii (106 KYO/cm®), akuil y JOPOCNMX XBOPUX
Ma€ nepeBaxHO €HAOrEeHHE MOXOMKEHHS!, MOB'A3aHe 3
iMyHopediunToM. PiBeHb LyKpy KpOBi Ha LibOMy eTani
Bignosigas HopMi — 5,6 Mmonb/n [22].

3a gaHumu ornsgy haxoBoi nitepatypw, WO 3aincHe-
Hui R. Grillo et al., Binomo: Mikpodriopa y pisHux perioHax
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CBITY Mae CBOi 0cOBNMMBOCTI, TOMY aHTUBioTVKoTEpanis
Mae ByTv aganToBaHa BiAnoBiAHO A0 CNELMAIiKA KOXKHOrO
perioHy [12]. HeageksaTHe nNpu3HayYeHHs nikis i camoni-
KyBaHHS! CIPUYMHSAIOTb MOTIPLUEHHS! MPOrHO3y Ans nawi-
€HTIB [23]. Tomy, emMnipU4HO NPU3HaYaK4M aHTUBIOTUKY,
[0UinbHO 0bupaTn npenapaTu LLIMPOKOro CnekTpa, noTiM
— cneuwdivHi gns Kynbtypu. Liecdpanocnopuhn gpyroro
i TPETLOrO MOKOMiHb, METPOHIAA30M € OBOMI YacTUM
BMOOPOM Anist noYaTkoBoi emnipuyHoi Tepanii [20,23]. Y
BUMazKkax HopmarnbsHoro nepebiry 3axBoptoBaHHA aHTu-
6ioTnKM BBOAATL NPOTAroM 4—6 TipkHiB [5).

HaBeneHuin kniHiYHUA BUMAAOK TSHKKOrO nepebiry
rerMoHu LenenHo-NMLbOBOI AiNSHKY NiATBepaXye
aKTyanbHICTb Ljiei TeMu Ans nikapis-npakTykiB. Y HaLwin
npakTuui aedopmadii TKaHUH 06MYYa Ta CUCTEMHI
MOPYLLEHHS, L0 BUHUKMW nicns onerMoH obnmyus Lwe-
NENHO-NMLEBOI AiNSHKW, TPANASNMUCS LOBOSI PIAKO — Npu-
6nm3Ho 1 BUNaAoK Ha pik, Lo CTaHOBUTb Maixe 2 % Bif
KinbKOCTI rocniTanisoBaHyx i3 Lieto natororieto. Tpueanun
nepiog rocniTanbHOro NikyBaHHs, Napes NMLEeBoro HepB.a,
KOHTpaKTypa, pybLieBa aedopmaLlis nonoBrHM 06nmyys,
BMepLLE BUSIBNIEHUIA LIyKpPOBUIA fiiabeT € 0cobnmMBOCTSIMU
LIbOro KMiHiYHOro BuMnaaKy. Haw gocsig nikyBaHHs naui-
€HTKM NiaTBEpmXYE Hebe3neyHICTb pnerMoH obnuyus i
aKTyanisye HOBi AOCTIMKEHHS 3 MOPYLUEHOMO MUTAHHS
[Nst HAayKOBO 00r'PyHTOBAHOIO PO3pOBNEeHHS ePeKTHUBHMX
KOMMIIEKCHUX METOAIB MiKyBaHHS.

BucHoBKU

OAOHTOreHHi hnermMoHn obnMyYs 3anuLLaTbCs
OHUMU 3 HAUTSHKUMX | HAMHEOE3NEYHILLMX THINHKX 3a-
XBOPHOBaHb, L0, HE3BAXAKUM Ha CyYacHi MOXMMBOCTI
aHTUGIOTMKOTEpPaNii Ta XipypriYHMX BTPyYaHb, MOXYTb
maTu cknagHuii nepebir i3 NOWMPEHUM ypaXKeHHAM TKa-
HWUH, NOTPEeDYIOTL TPMBAMNOTO CTALOHAPHOTO NiKYBaHHS
Ta CMPUYMHAOTL (PYHKLIIOHATBHI, €CTETUYHI MOPYLUEHHS.

MepcnekTMBK NoAAAbLIMX AOCAIAXKEHB NepeabayatoTb
BMBYEHHSI MOXIMBOCTI Ta LLUNSXiB ONTUMI3aLii KOMNnek-
CHOrO NikyBaHHS NaLieHTIB 3 OOHTOreHH!MM hrierMoHa-
MM KNITKOBUHHMX MPOCTOPIB LLENENHO-NULEBOI AiNsHKN.
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	Fig. 3. Layers of deep dermis and subcutaneous tissue of scalp areas, reaction of inflammatory cells with CD3 marker, IHC method with Mayer’s hematoxylin (×200). a: diffuse arrangement of CD3 (+) cells along the hair follicle, in the outer root epithelial sheath (red arrows) and focally in the inner root epithelial sheath (yellow arrow); b: accumulation of CD3 (+) cells around the excretory ducts of the sebaceous glands (red arrow) and secretory compartments with infiltration of the basal layer of cells (ye
	Fig. 4. Layers of deep dermis and subcutaneous tissue of scalp areas, ratio of CD4 / CD8 cells, IHC method with Mayer’s hematoxylin (×200). a: massive infiltration of CD4 (+) cells of the outer and inner root sheath and stroma of the dermal pouch; b: single CD8 (+) cells in the outer root sheath of a hair follicle; c: dense infiltration of CD4 (+) cells around the excretory ducts and secretory compartments of the sebaceous glands, which is quite prominent around the elevator pilar muscle (red arrow); d: sin
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