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Anomauia: cnaoxosa cemopaciyna meneancioexmasia (CI'T), abo cunopom Ocnepa-Bebepa-
Penoy, € cenemuunum aymocomuo-oominanmuum s3axeoproeanuam. Ipuuunorw CI'T € mymayii cenis,
wo bepymov yuacmo 6 aecioceHnesi, nacamnepeo ENG, ACVRLI ma SMAD4, wo npu3sooumsv 00
oucnuaszii cyOun ma, AK HAciOOK, Mmelean2ioekmasis, peyuousyoyux Kposomey ma apmepioseHO3HUX
manvpopmayii. Howupenicmo CI'T cxknaoae I na 5 000-10 000 ocio. CI'T moogice nposieumucst 8 6y0b-
SAKOMY 8IYi, @ CUMRINOMU MONCYMb CUTILHO GIOPIZHAMUCS ) PIZHUX JI00€ell Yepe3 NPUPooy 2eHemuyHUX
mymayii, wo YcKiaoHioe Oiacnocmuxy. Axyenmysamu yeazy meouunoi cninvnomu 0o CI'T ma
cnpusimu po3poodyi egpekmuHux nioxoodis 0o ii diaenocmuxu i mepanii CI'T, 30kpema 6 konmexcmi
HOCO8UX Kpogomey. Y 00CniodiceH I OY10 NPOAHANI308AHO 00CBI0 NIKY8AHHS NAYIEHMKU i3 CNAOKOBOHO
2emopaziunoio meneanciexmasiero (HHT), axa 3eephynucs 3i ckapeamu HA HOCO8I KPOBOMEUl.
TIposedenuii KniniuHUll 02120 nayienmKy ma iKy8anHs 32i0H0 YKpaincbKoeo yHi(hiKo8aH020 KNIHIUHO20
NPOMOKONY NIKY8aAHHS HOCO080I Kposomeui. Byno eukopucmane maxe JNiKY8AHHA: 2eMOCMAMUYHI
MAamMnoHU, 0Jis1 MUMYACOB0I 3YNUHKU HOCOBUX KPOBOMeY 3A80AKU iX 30amHOCMI WeUOKo abcopbysamu
KpPO8 i cmeoprosamu MexauiuHull MucKk Ha OLIAHKY KPOBOMeUi;, MaMNOHU 3 HUMKAMU (QiOpuHy, wo
BUKOPUCIOBYBANUCH 011 NOKPAWEHHSL 2eMOCMA3y Ma CIMUMYIAYIL NPUPOOHO020 npoyecy 320pMAanHs
Kposi; Oiamepmif, 5K JOKAIbHE HPUNIKAHHA KPOBOMOYUBUX OLIAHOK CIAU3080i ODONOHKU HOCA 3
Memol 3MEeHUEHHsT KpOBomey, 20pMOHANbHA Mepanisi 0eKCamemasoHom, uwo 0y1a 3acmocosyeana
011 3MEHUIeHHs 3aNalbHUX NpOYecié ma 3HUNCEHHSA 4Yacmomu Kpogomey, anmudiopunorimuuna
mepanisi mpaHekcamosoo KUCI0moio, 0/ npusHiyeHHs npoyecy ibpuHonizy ma 3smeHuleHHs pUUKy
NOBMOPHUX KpOBOMeY, Md NPOMu3anaibHa mepanis OUKI0@HeHaKoM, KA NPUSHAYAACH OJIS SMEHULeHHSL
bonto, HabpaAKY ma 3ananienus y nayicHmie 3 YCKIAOHEHHAMU HOCO8UX Kpoeomed. JKinka 76 pokie
docmasiieHa 00 OMOPUHOLAPUHLON02IUHO20 BI00LIeHHS 3 peyudusyiouum enicmarxcucom. Ilayienmuyi
oye nocmasnenuti CI'T 321010 diaenocmuunux kpumepiie Curacao (Kniniuna nacmanosa @panyysvkoi
Acoyiayii Omopunonapuneonozie 6io 2016 poxy) Ha niocmasi KiiHIYHUX OAHUX, AHAMHE3) X80podu
ma cimelnozco anamuesy. byno nposedeno nikysamHs 3i 3acmMOCYBAHHAM HeXIpYpeIYHUX MemoOdi8
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JUKYBAHHSA MA KOHCYIbMAYII0 3 MAKUMU NIKAPAMU AK: 2eHEMUK, peemamonoe, cacmpoernmeponoe. Ilicisa
nposedenoi mepanii Hcinka Oyna eunucana depes 2 MudCHi Nicis NOCMYNIAEeHHs Y 3A008LIbHEHOMY
CMaHi 3 HAOAHUMU DEKOMEHOAYiaMU, w000 nonepeodicenus kpogomey. Lleti éunadox niokpecuioe
saxicaugicmo panuvoi oiacnocmuxu CI'T, iHOugioyanrbHoeo nioxody 00 NiKYy8aHHA mMa HeoOXiOHICmb
posuupenns moxcausocmet aikysanns CI'T ¢ Yxpaini.

KirouoBi cioBa: CmankoBa remopariuna TeneaHriektasis, cuaapom Ocnepa-Bebepa-Penny,
€MmiCTaKCHC, HOCOBa KpOBOTEYA, apTePiOBEHO3H1 MaTbhopMarrii.

Beryn CI'T craroTh CKIaIHUMH, 11O MOXE HETaTHBHO

CragkoBa TeMoparidyHa TeEJIEaHTi0eKTa3is  BIUIMBATH HA SKICTh XKHUTTA marieHTiB. Tomy Bpa-
(CI'T), abo cunmpom Ocnepa-Bebepa-Penny, xoByrouw Iie JaHa poOOTa Ma€e CIPHUATH PO3POOIIi
€ TEHETUYHUM ayTOCOMHO-IOMIHAHTHUM 3a-  e(eKTHUBHHX IiXO/IB J0 ii JIarHOCTHKHY 1 Tepartii
XBOPIOBaHHSAM, 10 Brepiie OyB BusiBiieHud Ha  CI'T, 30kpemMa B KOHTEKCTI HOCOBUX KPOBOTEY.

novyarky 20 cTomiTTs. XapakTepHOro mnaTtodi- Onuc KIiHIYHOTO BUNIAAKY
310JI0T1YHOI0 03HAKOI0 CHHAPOMY € MOPYIICHHS Cman 0o eocnimanizayii
dbopmyBanHs cyauH [1]. B Hacmigok mporo Kii- Broui marienTka Oyna mocraBineHa Opwra-

HIYHO J1aHa NaToJIOTIs NPOSBIAEThCA PELUUINBY-  JOK0 €KCTPEHHOI MEJMYHOI TOTIOMOTH JI0 JIiKap-
I0YMMH KpoBoTedaMu [2, 3], siki Ipu JOBIOTPU-  Hi 31 CKapraMu Ha HOCOBY KPOBOTEUY MPOTITOM
BaJoMy Mepibi3i € HEeBIAKIAJAHUM CTAHOM, Ta  JOOW, IO HE 3yNUHSIEThCS. bpuramoro OyIo mpo-
IHIIMMH CUMIITOMAaMH, 110 TTOB’sI3aH1 3 YTBOPEH-  BEJCHO NEPEIHIO TaMIIOHATy Ta 1H(Y3ir0 Tpa-
HSIM CYIMHHHX apTepiOBEHO3HUX Mab(opMmalliii  HEeKcaMOBOI KHCIIOTH 3 HATPIH XJIOPUIIOM.
(ABM) [4], Takux sik Oinb, HaOPSIKU, BUIUMI 3 aHamMHEe3y B1JI0MO, 1110 TAIlI€EHTKA BIPOIOBK
TUIsIMHU 200 BY3JIM Ha HIKIpi. JIEKUIBKOX POKIB BiJIMiYa€e IepioauYHI HOCOBI

HesBaxkatoun Ha Te, mo nommpeHicts CI'T  kpoBotedi, sIKi caMOCTIHHO 3yNMHHSIIUCH TPOTSI-
cranoBuTh Big 1 Ha 5 000 10 10 000 0ci6 y Bcbo-  rom 10 XBHIMH, a TAKOXK PO MOMEPeIHi eni3oan
My CBITI, HOTO J1arHOCTYIOTh HEJIOCTaTHbO Yac-  IUTYHKOBO-KHUIIKOBUX KPOBOTed. B 1eHb rocmi-
TO 4Yepe3 pI3HMH Jlana3oH BiKy MaHigecTaumii  Tamizanii BUHHKIIA KPOBOTeYa, SIKY JKiHKa CaMo-
3aXBOPIOBaHHSI, BapiabeIbHICTh Ta MAJOMOMIT-  CTIHHO HE 3MOTJIA 3yITHHUTH.

HICTh KIIIHIYHUX MPOSIBIB, IO MOB’S3aHO 3 pi3- 3 OMMTYBaHHS TMAIIEHTKH B1JIOMO, 110 MaTH

HOIO MPUPOAOI0 TeHETUYHUX MyTatliii [3, 5]. rmoMepJia Yepe3 YCKIIaTHEHHS, TTOB’ I3aH]1 3 pelu-
[Tpuunnoro CI'T e myTtamii resis, mo 0e-  TUBYIOYMMH HOCOBHMH KPOBOTEYAMHU.

PYTh ydacTh B aHrioreHesi, Hacammepen ENG, Oanso

ACVRLI1 ta SMAD4. TakuM 4MHOM MNOpPYLIY- [Ipyn mepBUHHOMY OIS/ MAIIEHTKH BiJIMi-

€TbCS HOpMajbHE (OPMYBaHHS Ta (YHKIIOHY-  YaBCs TSDKKHI CTaH, CBIJIOMICTh HE MOPYIICHA:
BaHHS KPOBOHOCHMX CYIMH, 10 MPU3BOAMTH A0  MAI[iEHTKA OPIEHTYETHCS Yy Yaci Ta MpoCTopi, Ha
XapaKTepHUX CYJMHHHMX 3MiH, fIKl CIIOCTepira- MNUTaHHS BiAmoBimae 4itko. IIKipHI TMOKpUBH

I0ThCS y MaLlI€eHTIB [5]. Omini. HabOpsiku, Bucurika, TpodidHi 3MiHU Bif-
Merta CYTHI, aJle¢ HasBHI TEJCaHTiOEKTa3W B JUISHII
AKIIEHTYBaTH yBary MEAMYHOI CIIIIBHOTH, 30-  OOJUYYS Ta KUCTEH PYK.

KpeMa OTOPUHOJIAPUHTOJIOTIB, J0 CIAaJKOBOI Te- AprepianbHUA THCK, MYJIEC Ta YacTOTa JH-

MOpArivyHoi TeleaHrieKTasii, sIK PiIKICHOTO, ajle  XaHHS BiAMOBIMAIOTH O3HAKAM TIeMOPAridHOTO
BOXJIMBOTO 3aXBOPIOBAHHS, SKE YacTO 3anuma-  1moky Il crymerro.

€THCS TI03a yBaroro JikapiB. Uepe3 HEI0CTATHIO [Tpu orsiAl HOCOBUX MOPOKHUH Bi3yasizyBa-
0013HaHICTH 1 Opak 1H(popMaIi PO MEHEDKMEHT  JIMCSI MapJieBi TAMIIOHH CIIpaBa i 3J1iBa Ta 3Ha4YHA
TaKHUX MAI€HTIB, HEIPO30PICTh YITKOTO AJITOPUT-  KIJIbKICTh KPOB’SIHUX 3ryCTKiB. [Ipu opodapun-
My Jif, Maly JOCTYIHICTh HEOOXITHMX Marepi-  TOCKOMIl CIn30Ba BUIIsAAANa 011010, Oy BUI-
aniB A7 3yNMMHKU TAaKUX KPOBOTEY, JIKYBaHHS  Hi MHOKMHHI TEJI€AHTIOCKTA3H Ha S3HUIIL.
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Jlikyeanns

B nenp rocmitamizaiiii, 10 BCTaHOBJIECHHS
MIPaBUIIBHOTO JI1arHo3y, OyJI0 MPOBEAECHO HEBIJI-
KJIaJHE JTIKyBaHH Malli€HTKH, 1110 BKIIOYAJIO, SK
TUMYACOBE JIIKYBaHHSI, [IaTePMII0 3a JOTIOMOT 010
OIMONISIpHUX ILIUIILIB, 3aKJIaJaHHs HOca abcop-
OyIOUMMU TAMITOHAMU Ta BBEJICHHS TPAaHEKCAMO-
BOT1 KHCJIOTH JUII TeMocTasy. MennkaMeHTO3He
JTIKYBaHHS CKJIaJaIOCh 3 TPAHEKCaMOBOI KHCIIO-
TH, JUISI CTUMYJISIIT TeMOCTa3y, TUKIO(EeHaKy Ta
JIEKCaMETa30HY, 3 METOI0 00€300J110I0401 TPOTH-
HaOPSAKOBOI Ta MPOTH3aNaILHOI Teparii.

bazyrounich Ha JaHWX aHaAMHE3y 3aXBOPIO-
BaHHS Ta CIMEMHOTO aHaAMHE3y, a TaKOX JaHUX
MEPBUHHOTO OTJISATY, MAIlI€EHTKA MMPOUIIIA KOMII-
JIEKCHE 00CTE)XEHHS Ta KOHCYNBTAIII0 TeHETHKA
3 peBMaroioroM. Ilocrano nmuraHHs Npo HasB-
HICTh y TamieHTku cuuapomy Panmro-Ocrnepa-
Bebepa, Tomy OyB mpoBeneHuil aHaii3 3rif-
HO JiarHOCTHYHMMH KpuTepisimu 3a Curacao
(Kniniyna nHacranoBa @Ppaniy3pkoi Acoriartii
Otopunomnapusnrosoris Bixg 2016 poky). ¥V mia-
CYMKy TMalli€HTKa Maja TPH MO3UTHUBHUX KpPH-
Tepii: CIOHTAaHHUM PElMIUBYIOUNI €MiCTaKCHUC,
MHOKHHHI TeJIEaHT10€KCTa3!, HasIBHICTh JaHHOI
MaToJorii y ciMeitHOMy aHamHe3i (y marepi), 1o
J1aJI0 3MOTY MOCTaBUTH OCTATOYHUH JIIarHO3.

3rigHo YKpaiHCHKOTO yHI(DIKOBAHOTO KITiHIY-
HOTO TPOTOKOJTY JIIKyBaHHSI HOCOBOI KPOBOTEHYI,
PEKOMEHAYETHCS 3aCTOCYBaHHA COMOPO3MOKTY-
I0YHX TAMIIOHIB, IKHX Ha MOMEHT BCTAaHOBJICHHS
B JIiKapH1 He OyI0. 3Ba)kato4M Ha I1e Ta TrieHIuH1
HOpMH, OysI0 3[IIHCHEHO 3MIHY I'€éMOCTAaTHYHUX
TaMIIOHIB Ha 1HIII Ta 3aMOBJIEHO CAMOPO3MOKTY-
104i (hiOpUHOBI TAMITOHH, SIKi Yyepe3 ABa JiHi OyIo
BCTaHOBJICHO.

[Ticns mpoBeeHOTO JIIKYyBaHHSI KPOBOTEYA 3
HOCAa HE peliInBYyBaJa.

Tak sik Ha MOMEHT HallMCaHHS JaHOi CTaTTi B
VYkpaini HeMae crerniani30BaHuX IEHTPIB, 1110 3a-
MMAaKOTECS TaHOIO IIaTOJIOTIEI0, MALIIEHTH 3 Jiar-
Ho3oM CI'T mepeOyBaroTh mij HAMIAIOM CiMEH-
HUX JIIKapiB, T€MaToJIOr1B Ta OTOJAPUHIOJIOTIB. A
BIJICYTHICTb CTI€I1aJ1i30BaHOT TOTIOMOTH YCKIIaI-
HIOE SIK JIIKyBaHHS, TaK 1 CBO€YACHY A1arHOCTUKY
3aXBOPIOBAHHS. Y 1[bOMY KOHKPETHOMY BUTIAAKY
XKI1HII1 32 ii 76 pokiB He OyJI0 BCTaHOJIEHO JiarHo3
CTT, 1o Bka3zye Ha HU3BKUI PiBEHb 0013HAHOCTI
mpo 1ro marojoriro. le. He3Bakaroun Ha TOTPH-

ISSN 2786-6661
eISSN 2786-667X

MaHHS JIIKapsIMU BCTAHOBJICHUX PEKOMEHIAIIIM,
NPU3BENO /IO TOTO, IO HOCOBAa KPOBOTEYA HE
Oyna HaJIeXXHUM YMHOM KOHTPOJIbOBaHa, SIK Ha-
CIIIJIOK MAIliEHTKA Maja TSDKKY aHeMmilo, sKa Io-
TpeOyBalia ABOX MepesiuBaHb KPOBI.
Bpemi-pemrt, mpoBeneHa Tepamis J103BO-
JWjIa YCIINIHO 3yMHUHUTH KPOBOTEUY 1 JOCSTTH
CTaOlIBHOTO TEMOCTAaTUYHOTO €(eKTy, M0 J103-
BOJIMJIO BUITMCATH MAII€HTA 3 JTIKAPHI Y 3a/10BUTb-
HOMY cTaHi. Lleil Bunaiox migKpeciitoe He TUIbKU
Ba)KJIUBICTh CBOEYACHUX 1 €PEKTUBHUX CTpaTeT1i
JIKyBaHHS YCKJIaHEHb, OB’ s3aHuX 3 31T, ane i
0OMEKEHHS ICHYIOUHX TPOTOKOJIIB Y BUPIIICHHI
CKJIaJHUX BUIIAJKIB, MOAIOHKMX 10 IHOTO.
OoOrosopenHst
EnicTakcuc — HalNOIIMpEHIMMHA CUMIITOM
crnaikoBoi remopariunoi Teneanrioexrasii (CI'T),
mo Bpaxae maibke 90% mnamienTis. [lopsn 3 pe-
[UIMBYIOYMMH HOCOBUMH KPOBOTEUAMH XBOpI
9acTO MArOTh TaKi YCKJIQJHCHHS SK: YTBOPEHHS
CYOIMHHUX Manbdopmaliiii, KpoBoTeui (Hampu-
KJ1a]] IUTYHKOBO-KHUIITKOBI KpoBOTeUi) Ta / abo 1mo-
PYLIEHHS KPOBOIIOCTAUaHHsI PI3HUX JAUISHOK TiJa,
aHemii, HEBpOJIOTiUHI mopymeHHs 1 T. a [1-5].
Tomy mipu 1iarHOCTHI JaHUX TAIIEHTIB € BaXK-
JUBUN MYJIBTUAMCIMIUTIHAPDHUHN MIIX11 HE JTUIIIE
3 TCHETHKOM, a 1 IHITMMHU cliemiaiicramMmu (peBma-
TOJIOTH, TAaCTPOCHTEPOJIOTH, 3arajibHi Ta HEHpo-
Xipypru, Tomo) [6]. 3Baxkaiouu Ha 4acTy HasiB-
HicTh ABM, Bi3yamnizamiiiHi AOCTIIKSHHS, TaKi
sk KT a6o MPT, maroTe BupimaabHe 3HaUCHHS
JUTSL X BUsIBIIEHHS, ajpke ABM MOXxyTh 3anuiia-
THCsI OE€3CHMIITOMHHMMHM JI0 Mi3HIX cTaii [7].
Skmo moBepTaTHCS 10 METOMAIB JIIKYBaHHS
eMICTAaKCHUCY, TO X MOXKHA TOJUIUTH Ha JBI Ka-
Teropii: HeXipypriudi Ta Xipypriuni. B pamkax
HEXIPypriyHUX METOAIB PEKOMEHIYIOTh 3aCTO-
COBYBaTH CaMOPO3CMOKTYIOUlI TaMIIOHH, SIKI B
OINKCAHOMY BHILE KJIIHIYHOMY BUIIA/IKy OyJIH J10-
CUTh e€(DEeKTHUBHHMH, TpEnapary, M0 CIPHUSIIOTH
remMocrasy (HampuKIIaJ TpaHeKCcaMoBa KUCIIOTa),
TaJIIIOMI, IKHH € JOCTaTHBO TOKCUYHUM, Ta Oe-
BaIM3yma0, 0 € TOCUTh JIOPOTUM Ta TOMY Ma-
JIOJIOCTYTIHUM JIJIsl TIaIlie€HTiB [6, 7, 10].
l'opmoHanbHa Teparris moka3aia HeOTHO3HAY-
Hi pe3yJbTaTH B JIIKYBaHHI CIIaJKOBOI remopariy-
Hoi Teneanriekrasii (CI'T). 3okpema, Taki npena-
paru, K TaMOKcHu(eH, Oy OILIHEeHI Ha PEAMET
iXHBbOT €(EeKTHBHOCTI y 3MEHIICHHI €Mi30/iB
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KpOBOTEY. Xoua JAEsKi JOCTIHPKCHHS BKa3ylOTh
Ha CTAaTHCTUYHO 3HAYYIIe 3HUKEHHS TOKKOCTI
KpOBOTEY Yy MAIIEHTIB, KI OTPUMYIOTh TAMOKCH-
(deH, ISl TIOBHOTO PO3YMIHHS JOBTOCTPOKOBHX
HACJIJKIB Ta €()eKTUBHOCTI TaKOi Teparii HeoO-
X1HI MmogabIi gocimpkeHss [6, 7, 9, 10].
Xipypriuai MeToAM Taki sIK (hOTOKoaryss-
s, eTIEKTPOKOAryJISIisl Ta TJIa3MOBa KOaryJisi-
ITisI, BAKOPUCTOBYIOTHCS Y BHITAJKaX CEPETHBOL
Ta TAKKOI OPMH €IICTaKCHUCY, Ta MOXKYTh OyTH
BUKOPHCTaH1 KOJIM KOHCEpBAaTHUBHI METOAM Hee-
(dextuBHI. [HBa3WMBHI TpoOIEAYpH, SK-OT CEII-
TOJEPMOIIIIACTUKA a00 3aKPUTTS HOCOBUX XO[IIB
(mponenypa FOura), npuzHadaroThCs JIUIIE Y BU-
MajKax TSHKKOTO PEIUIUBYIOUOTO eIMiCTaKCHCY.
[Ipote 1i MmeToau NOTpedyIOTh 1HANBIyaIbHOTO
MiAXO0/AYy 10 KOXKHOTO MalieHTa. Y 1boMy BUIIaI-
Ky BUKOPUCTAHHS EJCKTPOKOATYIIALIS HE J1ajio
noTpiOHOTO pe3ynbTary Ta Oyno He e(heKTUBHUM.
3a HasBHOCTI apTEpPIOBEHO3HUX Maib(op-
Mmaniii (ABM), 0co0GiuBO B KPUTHYHHUX MiISTH-
Kax, TaKHX SIK JereHi ado IedYiHKa, CBOE€YacHE
BTPY4YaHHs CTa€ BKpail BaxsuBuM. OmHUM 3
OCHOBHHX METO[IB JIIKyBaHHSI € eMOoi3aris —
MpoLeaypa, sika eeKTUBHO OJIOKY€e KPOBOHOCHI
CYIMHHU, 110 XUBJIATH ABM. briokyrouu mi cyau-
HH, eMOOJIi3allisa JoroMarae 3amo0irTd mogaib-
I KpoBOTEUI Ta 3HIKYE PHU3UK CEPHO3HUX
ycknagaenb. Lleit miaxig ocoOIMBO KOPUCHHMA
y CUTYyaIlisiX, 10 3arPOXKYIOTh KUTTIO, OCKIITBKU
J03BOJISIE CTAOUTI3yBaTU CTaH TAIIEHTIB, K1 B
IHIIIOMY BUTIAJKy MOIJIM O 3ITKHYTHCS 31 3Ha4-
HUMU pU3UKaMHU 1715 310poB’s [10].
BaxnuBicTh po3mi3HaBaHHS paHHIX O3HaK
cunapomy Ocnepa-Bebepa-Penny HeMOXIHBO
MIEPEOLIHUTH, OCOOIMBO Yy MAII€HTIB 13 CiMeH-
HUM aHAMHE30M PEIHIUBYIOUOTO EIMiCTAKCUCY
a6o ABM [11, 12]. MynbTuaucumIuTiHapHANA
X111, IO BKJIFOYA€ TeHETHYHE TECTYBAHHS, Bi-
3yaii3amiiHl JOCTIKEHHS Ta Pi3HI METOIM Ji-
KyBaHHS, € KJII04eM /10 €(peKTUBHOTO JIKyBaHHS.
Opnak HeNpaBUIILHUMN JiarHO3 abo 3ari3Hija 1i-
arHOCTUKA MOXKYTh MaTH CEPHO3HI HACHIIKU AJIs
namienTiB 3 CI'T. Hanpukan, Hepo3mizHaBaHHS
CI'T Moxe mpU3BECTH 10 HEBIAMOBITHUX CTpa-
TEerid JIKyBaHHS, SKI HE BPAaXOBYIOTb OCHOBHI
CYIMHHI Maib(opmarlii, o MpU3BOAUTE J0 Mij-
BHUIIIEHOTO PU3UKY TSHKKHX KPOBOTEUY. XPOHIUHI
€mi30/I1 KPOBOTEY TAKOXK MOXKYTh IPHU3BECTH 0
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3HAYHOI IICHXOCOIIAIbHOT 3aXBOPIOBAHOCTI Ta
3ami3onedinuTHOI aHemii. biibiie Toro, Hemiko-
BaHi ABM MoxyTh po3puBarucst abo npu3Boau-
TH 70 TapaJoKCAIbHOI eMOOoJIii, CIPUYIUHSIIOUH
TPaH3UTOPHI 1IIeMivHi aTaku abo iHCyabT [1, 6].

Menuvni TpamiBHUKM TOBUHHI 30epiraru
MWIBHICTH MO0 KOTHITUBHUX YHEPEKEHb, SIKi
MOXYTh MPHU3BECTU JO MOMHJIKOBOTO MdiarHo-
3y, OCOOJIHMBO MPH PO3PI3HEHHI PI3HUX MPUYHH
emicrakcucy [3]. Bapro 3asmauutn, mo CI'T
CYTTEBO BIUTMBAE HA SKICTh KUTTS MAII€HTIB Ye-
pe3 YacTi BI3UTHU JI0 JIKapsi, TPUBOTY IIOJO0 eIli-
30/1iB KPOBOTEY1 Ta HEOOX1IHOCTI KOPUTYBaHHS
crocoOy XKUTTs, HEOOX1THOTO /7151 €(PEKTUBHOTO
yHOpaBiHHS cBOIM cTraHoM. [lamienTu yacto mo-
TpeOyIOTh MOCTIHHOI MATPUMKH (HaxiBIiB 3 pi3-
HUX JUCIHILUIIH, BKJIIOYa0YH TeHETUKY, TyIbMO-
HOJIOT10, TaCTPOCHTEPOJIOTII0 Ta TeMaToJIOTIIo,
o0 KOMIUIEKCHO 3aJOBOJIBHUTH IXHI CKIIQAHI
notpedu [6].

JlociipKeHHS POJIOBKYIOTHCSI 3 METOO Kpa-
mjoro po3yminasg narodizionorii CI'T Ta Bmocko-
HaJICHHS MPOTOKOIIB JiKyBaHHs. HoBi meronu
JIKyBaHHs, Taki SIK TE€HHa Teparis, € MepCIeK-
TUBHUMU 11 MaOyTHIX CTparerii JIiKyBaHHS,
COpPSIMOBaHUX Ha BUIPABICHHS OCHOBHHX TIe-
HETUYHHX J1e(DeKTiB, a He JMILIE Ha JIIKyBaHHI
cumrtomiB [6, 13]. 3aranom, miJBHIICHHS 00i-
3HAHOCTI MEIMYHUX MPAIiBHUKIB MO0 KIIHIY-
HUX ocobmuBocteit BI'T cripustume cBoeuacHii
JIArHOCTHUIIl Ta BIJAMOBIIHUM BTPYYaHHSM, IO
B KIHIIEBOMY MIJICYMKY 3HA4HO MOKpPAILUTh pe-
3yJbTATH JIIKyBaHHS HalienTis |14, 15].

[IpencraBneHunii KIiHIYHUNA BHMAAOK M-
KpECJIoE HarajapHy noTpely B MOAaNbIIii po3-
poOI1i METOIIB JTIKyBaHHSI Ta BAOCKOHAJICHH] yHI-
(iKOBaHOTO YKPaiHCHKOTO MIPOTOKOTY JIIKYBaHHS
HOCOBHX KpOBOTE€UY. BpaxoByrouu CKJIaJHOINI],
MOB’sI3aHi 31 CMAIKOBOIO TeMOPATiYHOIO TeJIeaH-
riekrasieto (CI'T), Bkpaif BaXKJIMBO ITiBUIIUTH
JOCTYIHICTh MYJITBTUANCIHILTIHAPHUX KOHCYITh-
Tamii, 3a0e3neunBIid €(EKTUBHY CIIiBIPAIIIO
¢daxiBiB 3 pi3HUX Tany3edl. YUMHHUN MPOTOKOI
MOJKE HE B TIOBHIN Mipi BIJIMOBIIaTH HA YHIKAJIb-
Hl BUKIIMKH, 3 SIKUMU CTUKAIOTbCS TALI€HTH 3
CI'T, ocobnuBo mpH JTIKYBaHHI PELUIUBYIOUHX
eMICTAKCUCIB Ta TOB’SI3aHUX 3 HUMH YCKIA-
HEHb. YIOCKOHATIOIOUYM METOAMKY JIIKYBaHHS Ta
IHTETpyIOYH 1HHOBAIFHI MiIX0/IM, MEIMYHI Ipa-
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LIBHUKH MOXYTh 3HaYHO MOKPAIIUTH pe3yJbTa-
TH JIIKyBaHHS TaIli€HTIB.

Kpim Toro, cnpusiHHst Oi1bIIii MOOUTEHOCTI
CHELIAJICTIB CIPUATUME CBOEYACHOMY BTpY-
YaHHIO Ta HAJAaHHIO KOMIUIEKCHOI JOIOMOTH.
Ile 0coOMMBO Ba)KJIMBO B €KCTPEHUX CUTYaLlifX,
KOJIM IIBUAKUH TOCTYN A0 (haxiBIiB MOXE MaTH
BUpIIIATbHE 3HAYCHHS B JIIKYBaHHI TSHKKHX KPO-
Boted. [lokpamieHna miarotoBka Ta 0013HAHICTH
MeauuHuX npauiBHUKIB mono0 CI'T moxe mpu-
3BECTH A0 OLIBII TOYHOI MIarHOCTHUKHU Ta BIJ-
MOBIJTHUX CTpaTeTii JIIKyBaHHS, [0 B KIHIIEBO-
My MiJCYMKy 3MEHIIUTh PU3UK YCKJIAaJHEHb Ta
MOKPAIIUTh SKICTh KUTTS MOCTPAKIAIUX OCI0.
TakuM uyuHOM, TOCTIHHI 3yCcHIUIA, CHPSIMOBa-
Hi Ha BJIOCKOHAJIEHHS TPOTOKOJIB JIKYBaHHS,
MOCHJICHHS MDKAMCUUIUIIHAPHOI CIHiBIpari Ta
CIPUSHHS MOOUIBHOCTI CIEIiaNliCTiB, MaroTh
BOXJIMBE 3HAYCHHS IS 3a/JI0BOJICHHS Oararo-
rpanHux noTped namientiB 3 CI'T B YkpaiHi.

BucHoBku

Hacamkinenup, el BUNAAOK MiIKPECITIOE
HaraibHy MoTpedy B MiJBUIIEHHI 0013HAHOCTI
npo cunapom Ocnepa-BeGepa-Penny cepen me-
JUYHUX TIpalliBHUKIB. PaHHS miarHocTHKa Ta
KOMIUIEKCHE JIIKyBaHHS MalOTh BHpIIIaJbHE 3HA-
YEeHHs JJIS 3MCHIICHHS PU3HKIB, MOB’SA3aHUX 3
pi3HUMH TIposSIBaMHU IIbOTO posnaay. Kpim Toro,
ICHy€ HaraJibHa moTpeba y HOBUX JOCIITHUIIb-
KX 1HII[IaTUBaX, COPSIMOBAaHUX Ha TMONIYK 1HHO-
BaIlIHUX METOJIIB JIIKYBaHHs Ta €(DEKTUBHY 1H-
TErpariio X A0CATHEHb B YKPATHCHKY CUCTEMY
OXOPOHU 3JI0pOB’S ISl MOKpAILlEHHs pe3yabTa-
TiB JIIKYBaHHS MAIlI€HTIB 31 CIaJIKOBOIO reMopa-
rigdoro teneanrioekrasiero (CI'T).

SIKII0 TOBOPUTH MPO METOAM 3YMHHKH HO-
coBoi kpoBoteui pu CI'T, To B maHOMY KJIiHIY-
HOMY BHWIIQJKy HEXipypriuHi MeTOOH, TaKi 5K
3aCTOCYBAaHHSl TaMIIOHIB, 3aC00IB JJIsl 3YIUHKU
KpOBOTeUl (TpaHEeKcamMoBa KHUCIIOTA) BUSBHIINCH
JOCTaTHLO €(hEKTUBHUMH Ta pa3oM 3 Ipodiiak-
TUYHUMH 3aXOJlaMU € KJIIIOYOBHUMH B MEHEK-
MenTi marienramu 3 CI'T. [Hmi nexipypriusi
METO/IU € CyMHIBHUMH.

B cBoro uepry xipypriusi BTpy4aHHS CIiJl
pO3MISAATH JIMILIE y BUIAAKAX cepeaHboi abo
TSDKKOT (pOopMHU emicTakcucy, Mpu LbOMY BHOIp
METONy 3aJIe)KHUTh BiJ IHAMBIIYyaTbHUX TOTPEO
ManieHTa 1 He 3aBKIU MOXKE JaTh NOTPIOHMIA
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pe3yabTaT, aJKe, 10 TMPHUKJIaay, IpH JIIKyBaHHI
OTMCAHOI BHIIE IMAIIEHTKH JITEPMisi HE BUSBH-
nacsi epeKTUBHOIO.

IcHytoul HaliOHaJbHI MPOTOKOJNM JIIKYBaH-
HS HOCOBUX KPOBOTEY € HEJIOCKOHAJIMMHU IIIOJ0
CI'T, mo migkpeciaroe HEOOXiTHICTh IXHBOTO
OHOBJICHHSI Ta PO3POOKH JETaTbHUX PEKOMEH-
JaIiid ISl [IbOTO 3aXBOPIOBAHHS, TP YOMY He-
JOCTYIHICTh JEAKUX Ba)UJIMBHUX IpernapariB Ta
BHCOKA BapTICTh JIJIs MAII€EHTIB MOXYTh J0JaT-
KOBO YCKJIQJIHIOBATH JIIKyBaHHS Ta 3a0€3IMe4eH-
HSl HAJI)KHOI METUYHOI JOMOMOTH Malli€HTaM 3
CI'T. BpaxoBytoun 1ie mofanblili AOCTiIKEHHS
Ta po3podOKa creriagi3oBaHUX MPOTOKOJIB MO-
KYTb MOKPAILIUTH JJaHy CUTYAIIIO.

VY migcyMKy A7l TOBHOTO MEHEKMEHTY T1a-
mienTiB 3 CI'T B YkpaiHi MOTOYHI 3yCHIUIS MAIOTh
OyTH 30CepeKeH] Ha BIOCKOHAICHHI MPOTOKO-
JIB JIIKYyBaHHS, PO3BUTKY MDKIUCHUIUTIHAPHOL
CHIBIIpalll Ta COPUSHHI MOOLILHOCTI CIeriaiic-
TiB. Lli cTparerii HEOOXiHI I TOTO, MO0 Me-
JUYHI TPaliBHUKUA MOIJIM Ha/laBaTH CBOEYACHY
Ta e()eKTUBHY JIOTIOMOTY, III0 B KiHIIEBOMY Tif-
CYMKYy HOKpAIllUTh SIKICTb JKUTTA JIIOAEH, SKi
CTPaXJIal0Th BiJI I[bOTO 3aXBOPIOBAHHSI.

DinaHCyBaHHA

Jlane HOCHIDKEHHST HE OTPUMAJIO 30BHIII-
HBOTO (piHAHCYBaHHS

Konduiikr inTepecis

ABTOpH 3asBJISIOTH NPO BIACYTHICTH KOHQ-
JIKTY 1HTEPECIB y 3B’SI3KY 3 IIi€l0 poOOTOr0. YCi
MIPE/ICTABIICHI JIaHI Ta BUCHOBKHU € 00’ €KTHBHH-
MU Ta HE3aJeKHHMHU BiJl 30BHIIIHHOTO BILIH-
By. JlocnijkeHHS pOBOAMIIOCS BIANOBIAHO 10
NPUHIMITB HayKOBOT I0OPOYECHOCTI.

3roaa Ha nmyOaikaniro

3roja maiieHTa Ha MyOJiKamilo MarepiaiiB
KJIIHIYHOTO BUMIAAKy Oyna oTpuMmana. Bcei aBro-
¥ O3HAHOMIICHI 3 TEKCTOM PYKOITUCY Ta HaJallu
3rofy Ha foro myOsiKarito.
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Abstract: hereditary hemorrhagic telangiectasia (HHT), or Osler-Weber-Rend syndrome,
is a genetic autosomal dominant disease. The cause of HHT is mutations in genes involved in
angiogenesis, primarily ENG, ACVRLI and SMAD4, which leads to vascular dysplasia and, as a
result, telangiectasias, recurrent bleeding and arteriovenous malformations. The prevalence of HHT
is 1 in 5,000-10,000 people. HHT can occur at any age, and symptoms can vary greatly in different
people due to the nature of genetic mutations, which complicates diagnosis. To focus the attention of the
medical community on HHT and to promote the development of effective approaches to its diagnosis
and therapy of HHT, particularly in the context of epistaxis. The study analyzed the experience of
treating a patient with hereditary hemorrhagic telangiectasia (HHT), who presented with complaints
of epistaxis. The patient was clinically examined and treated according to the Ukrainian Unified
Clinical Protocol for the Treatment of Epistaxis. The following treatments were used: hemostatic
tampons, to temporarily stop nasal bleeding due to their ability to quickly absorb blood and create
mechanical pressure on the bleeding site; fibrin thread swabs, which were used to improve hemostasis
and stimulate the natural blood clotting process, diathermy, as local cauterization of bleeding areas
of the nasal mucosa to reduce bleeding, hormonal therapy with dexamethasone, which was used to
reduce inflammation and reduce the frequency of bleeding; antifibrinolytic therapy with tranexamic
acid, to inhibit fibrinolysis and reduce the risk of recurrent bleeding; and anti-inflammatory therapy
with diclofenac, which was prescribed to reduce pain, swelling, and inflammation in patients with
complications of nosebleeds. A 76-year-old woman was brought to the otolaryngology department with
recurrent epistaxis. The patient was diagnosed with SGT according to the Curacao diagnostic criteria
(Clinical guideline of the French Association of Otorhinolaryngologists from 2016) based on clinical
data, medical history, and family history. Treatment was carried out using non-surgical methods
of treatment and consultation with such doctors as: geneticist, rheumatologist, gastroenterologist.
After the therapy, the woman was discharged 2 weeks after admission in a satisfactory condition with
recommendations for preventing bleeding.

Conclusion: This case emphasizes the importance of early diagnosis of SHT, an individual approach
to treatment and the need to expand the possibilities of SHT treatment in Ukraine.

Keywords: Telangiectasia; Epistaxis; Arteriovenous Malformations; Angiogenesis; Hemmorrhage;
hereditary hemorrhagic.
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Anomauyia: y cmammi Onucyemuvcs KIHIYHUL 8UNAOOK MANCKO20 nepedicy mybepK)ibO3HO20
MeHiHeoenyeghanimy ma nHesmoyucmuoi nueemonii y Bl/I-ingixosanozo nayicnma, wo nepedysas
Ha NiKyeanui y 8i0dinenui ingexyitinoi peanimayii KHII «Cesamo-Muxaiiniecvka KaiHIUHA NiKAPHS
M. Kuesay. 3 meouunozo apxisy sioomo, ujo myoepkyivo3 ieceHv enepute 6y1o suseiero ¢ 2018 poyi,
6 2022 poyi mas micye peyuous mybepxynvo3sy 3 ypasceuuam Th9-Thl0 epyonozo 8ioodiny xpebma.
Hayienm ompumas noenutl Kypc npomumybepkynvosnoi mepanii. 13 2019 poky nepebysas Ha
AHMUpemposIipycHill mepanii, ipycHe HABAHMANCEHHS He BU3HAYANLOCA, OO0CACHYMI YLNb0os8i pieHi
CD4* knimun. Memoto oanoi pobomu € Hazonocumu Ha 8ax3cIugocmi cnocmepedxcents 3a BIlJI-
iHghikosanumu, 3a01 Nonepeo’ceHHs ma KOHMPOIIO 3d PO3GUMKOM YcKaaoueHsb. (Ocobnugicme
nepebicy 3ax60pr08aAHHs NONAANA Y BUPAHNCEHOCMI KOCHIMUBHUX NOPYULeHb NPU HAABHOCHE 80CHULY €801
CUMNIMOMAMUKU, PO3BUMKY OUXATbHOI HEOOCMAMHOCMI HA MJL NHEBMOYUCMHOI NHEBMOHIL, UBUOKOMY
pezpecy KIHIYHOI KapmuHu ma nO3UmueHitl 1a00pamopHii OUHAMIYL, NICIA NPUSHAYEHHS. JIIKYBAHHSL.
He3zeaoicarouu Ha eapuuii komniaenc nayienma, onopmyuicmudni ingexyii moscyms noziputysamu
nepebic 0CHOBHO20 3aX60PIO8aHHS, AKWO pisenb CD4" nimpoyumis 3nuscyemovces nudxcue 350 kn/mm’.

KuarwuoBi cioBa: antuperpoBipycHa tepamis, BIJI-iHdekiis, onopTyHICTHYHI 3aXBOPIOBAaHHS,
ITHEBMOIIMCTHA THEBMOHIS, IMXalbHA HEJOCTATHICTh, TYOEPKYIb03 LIEHTPAILHOT HEPBOBOI CUCTEMH.

Beryn [TaTonoris Mae HU3bKY NOMUPEHICTh: 1-5%

TyGepkynbo3uuii MeHiHroexnuedamit — € Ha 10 MJIH BUNAAKIB TyOEpKYy/IbO3y IO BCHO-
HaO1IbII TSKKOK (POPMOIO M03aJIETEHEBOTO Ty- MY CBITY. 3TiJTHO CTaTUCTHYHMUX JIAaHUX y CBi-
0epKyb03y, pH sIKii BiAOyBaeThcs cienudiune  Ti peecTpyerbest 12-20 momgiOHMX BUTIAIKIB Ha
3anaJibHE YPAKEHHS LIEHTPaIbHOI HEPBOBOI CUC-  pik [1].
TemH. Lle 3aXBOpIOBaHHS TSAXKKO J1arHOCTYBATH, CMepTHICTh € BKpail BUCOKOIO (B CEpeIHBO-
OCKIJIbKM TIOYATKOB1 KJTIHIUHI IPOSIBY, SIK IPaBU- MYy, CTaHOBUTH 42,12% cepes rocmiTamizoBaHUX
710, € 4acTo HecnenuiYHUMH, a MEHIHI€aIbHI  MAIli€HTIB), 0COOIMBO Yy pa3i BiIKIAJICHOTO IO-
CHUMIITOMH PIJKO BUSIBIAIOTHCS HAa paHHIN CTajli  4YaTKy JIIKyBaHHs. 3a PI3HUMH TaHUMH MOXE CSI-
xBopoOu [1]. rartu 80-85% [2].
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Mera

Haronocutu Ha BaXKIMBOCTI JOTPUMAaHHSI
MPaBUJ AaHTHUPETPOBIPYCHOI Teparii, HEoOXiJ-
HOCTI aMOynaTopHoro croctepexenss 3a BIJI-
iHpIKOBaHUMH TAIlli€EHTaMH, 371 IoTepe-
JDKEHHS! YCKIIQJHEHb, OCKUTBKH OMOPTYHICTHYHI
1H(eKUii MOXKYyTh 3HAYHO IOTIpIIyBaTH Mepedir
OCHOBHOTO 3aXBOPIOBaHHSI.

Marepiaau i MeToau

[IpoBenenuit aHaniz MeIUYHOI KapTH CTa-
L[IOHAPHOTO XBOPOTO Ta apXiBHOI MEAMYHOI J10-
KyMEHTAaLl MarienTa, skuii nepeOyBaB Ha JIKy-
BaHHI Yy BIJJIUICHHI peaHiMaIlii Ta 1HTEHCUBHOL
tepanii st inpekuiiaux xsopux KHIT «Casto-
MuxaitniBcbka KiiHiuHa JikapHs M. Kueay.

Onuc KJIIHIYHOT0 BUNIAAKY

02.11.2024 mnamient B., 1979 poky Hapon-
KEHHs, OyB JIOCTaBIEHUH OpUTazol0 E€KCTPEHOL
MIBUJIKOT MEJUYHOI JIOMTOMOTH JI0 MTPUIAMATIBHOTO
BigauieHHs iHpekuiiiHoro kopnycy KHIT «Casiro-
MuxaiiniBcpka KiaiHIvYHA jikapHsa M. KueBa». Ha
MOMEHT OIVISIZy, MM MICIIE CKapTH Ha ITi/IBH-
mieHHs remneparypu Tina a0 38,0°C Ta rojos-
Hui 017k, 31 cmiB apyxuau, 02.11.2024 nmamieHT
CTaB JI€30PI€HTOBAHUMN, COHIIMBHI Ta MIISIBUH.

3 aHaMHe3y XBOpOOM BiJIOMO, II[0 3aXBOPIB
npubnuzno 08.10.2024, xonu 3’IBUIIUCS CKapru
Ha MOMIpHUN TOJOBHUIA OiJTb, MiJBUIIICHHS TEM-
neparypu Tina a0 37,2-37,4°C. CtaH nmporpecus-
HO TOTIpIYBaBCS B HACTyIHI JIHI. Bupaxenmuii
TOJIOBHUHM OUIb CTaB MPUYMHOIO 3BEPHEHHS 0
Hetipoxipypra 29.10.2024. ITicns noo6cTexeHHs
OyJ10 IPUIHSATO PIlIEHHS 1010 TPOBEICHHSI OTIe-
pPaTUBHOTO BTPYYaHHS B IUISHII TPYIHOTO Bii-
ay xpe6ta, 1 01.11.2024 namieHT OyB BUMHCAHUIA
13 BIUTUIEHHST HEHpOXipyprii 3 HACTYyNHUM Jia-
rHo3oM: Hacninku HecnenugiyHoro CroHauI0-
muctuty Th9-Th10, Ha T yCKITaAHEHOTO OCTe-
OXOHJIPO3y, Ae(POPMYIOUOTO CIIOHAMUIOAPTPO3Y,
CTIIOHAMIIB03Y, OCTEOTIOPO3y T'PYAO-TIONEPEKOBO-
ro Bigauly xpedra. HecraGunbHICTH TpyaHOTO
BTy XpeOTa 3 KihoThudHOIO nedopmarliiero Ha
piBai Th9-Th10 3 cyOTOTampHUM CTEHO30M Ha
nbomy piBHi. KommpeciitHa Mieomnaris 3 HUKHIM
napanapezom Fr B/C 1 BupaxkeHUM pagukymnsip-
HuM OonboBuM cuHzapomoM Th9 1 Th10 3 o6ox
6okiB. Cran micig mamidexkromii Th6-L2, muc-
kekromist Th9-Th10 3 2-x GokiB, IEMEHTYBaH-
HSIM TTOPO’KHUHU JIUCKA KICTKOBUM I[EMEHTOM 3
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AHTUOI0TUKOM, BHJIAJICHHS €MilypaibHOro adc-
necy Ha piBHi Th11-L2. TpancneaukynsipHa ik-
camist Th6, Th7, Th8-Th11, Th12, L1 cuctemoro
«NX» (15.07.2020). HecnpoMOXXHICTh CHCTEM
TpaHcneaukyasipHoi ¢ikcauii «NX» Thé, Th7,
Th8-Th11, Th12, L1 (13.06.2024). JlirarypHa
HOPHIISI HWKHBOI TPETUHH TiCISOTEePaIitHOTO
pyOr11s1. Bupaxkenuii 607150BUH CHHIPOM.

02.11.2024 ctan XBOpPOTO 3HOBY MOTIPIIMB-
cs1, TeMneparypa Tina niasuniacs a0 38,0°C,
3011bIINMIIACh IHTEHCUBHICTH TOJIOBHOTO OOJIIO.
3 aHaMHe3y XHUTTS Bijiomo, 110 3 2011 poky ma-
IIIEHT OTPUMYE 3aMICHY MIATPUMYBAJIbHY Te-
pamito, OCKUIBKH € CIIO)KMBAueM 1H €KIIIHHUX
HapKoTHUKiB (OympeHnop¢in y mpo3ysanHi 0,002 r
Ha 7100y), a 13 2019 poky aHTUPETPOBIpyCHY Te-
parmito (noxyrerpasip 0,05 r / namiBynun 0,3 1/
teHodosip 0,3 r — 1 pa3 Ha 100y). Y 2018 pomi
BCTAHOBJICHO JliarHO3: BIIEPIIE BUSBICHUH Ty-
0epKyb03 JiereHb, nuceminoBanuit, BATH JI(-),
MBT (-), b (-), K (-), I'ict (0), xareropis 2, ko-
ropta 2. OTpumMaB MOBHUI KypC MPOTUTYOEPKY-
JLO3HOI Tepartii.

Yepes 4 poku, y 2022 pori, MaB Micue pe-
UauB TyOepkynbo3y 3 ypaxeHHsAM Th9-Th10
rpyfaHoro Bigainy xpeota, JI(-), MBT(0), MI'(0),
K(0), I'ict(0), xareropis 2, koropta 2. [ToBTOpHO
IPOXOUB MPOTHTYOEPKYIbO3HY Tepamito. [Ipu
yasTpasBykoBomy jgociimkenHi (Y3]]) nereHs
Bin 29.11.2024: axare3uBHUW Tpolec y JiBid
IUIEBpaJIbHIN MOPOXKHUHI 3 (10pO3HUM Hallapy-
BaHHSM Yy TOPOXKHHHI TUIEBPU — BEPTEOPOTCH-
HUH 3aIUTMB Y TiAMKIPHINA KIITKOBUHI.

[Tpu nepBUHHOMY OIVIsI/II YEPTOBUM JiKapeM
3araJlbHUH CTaH XBOPOTO PO3LIIHEHUH SIK BaYKKUH.
[TarieHT y CB1IOMOCTI, IPOYKTUBHOMY KOHTAK-
Ty OOCTymHUH oOMmexxeHo. Jle3opieHTOoBaHMI B
0COOMCTOCTI, Yaci Ta mpocTopi. 30ymKeHUH, Or-
sy onupaethbes. LLIKipHI MOKpUBU Ta BUIAMMI
CJIM30B1 4YHUCTI, Onimo-poxkeni. Ckiiepu 3BHYAll-
HOTO KoJbopy. I'pyHa KiriTka piBHOMIpHO Gepe
y4acTh B aKTl JUXaHHS, CUMETPUYHA. AyCKYib-
TaTUBHO HAJl BCIEIO MOBEPXHEIO JIET€Hb BHUCIY-
XOBY€ThCSl OpoHXiallbHE JUXaHHS, OciiallieHe B
HWKHIN miBil aurstHmi. ToHu cepr puTMivHI,
ocnabieHi. BigzHayaeTscs momipHa Taxikapais.
I'emogunaamika ctabinbHa. JKUBIT CUMETPUIHUM,
NPy Taybnanii M’ aKuil Ta He OONOYMiA, PiBHO-
MipHO Oepe yJacTh B aKTi JUXaHHS.
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[TamieHT KOHCYJIBTOBAaHUN HEBPOJIOTOM, TTPO-
T€ TPOBECTU MOBHOILIHHUYN omsiA OyJI0o HEMOXK-
JUBO uepe3 30yMKEHICTh Ta arpecUBHICTH Ma-
Li€HTa. AKTHBHI pyXH B KIHI[IBKaX 30epekeHi,
OLIIHUTH CUIIy HE BAAJIOCS, TaK camo sIK pedrex-
CH — XBOPHI aKTUBHO po3Maxye Ta 0’€Tbes py-
KaMd. PuUrimHicTh M’S3iB MOTWIHII CyMHiBHA.
Cumnrom Kepnira mo3sutuBHuil 3 000X CTOpiH.
BpaxoByroun TSKKICTh CTaHy, Hali€eHTa Oyso
TOCMITATI30BaHO Yy BIAJIJICHHS peaHiMalii Ta
intencuBHoi Tepamii (BPIT) mns indexmiitamx
xBopux KHIT «CBsaro-MuxaimiBcbka KITIHIYHA
nikapHs M. Kuea).

VY pamkax HepIioro eramy JiarHOCTHYHOIO
MOIIYKY MAaIieHTy OyJl0 MPU3HAYEHO HACTYIHI
nabopaTtopHi Ta 1HCTPYMEHTAJbHI JOCIHIHKEH-
HS: 3arajJibHUM Ta OlOXIMIYHMIA aHaNi3W KpOBI,
JTFOMOANTbHY TYHKINIO 3 HACTYITHUM KIIIHIYHUM,
BIPYCOJIOTTYHUM Ta OAaKTEpiOJOTIYHUM JIOCIHi-
JOKEHHSIM JTIKBOpY. Jl0AaTKOBO MpU3HAYEH] KOH-
CyJbTaIlil JTIKapiB-CHeIiaaicTiB: odTanpmMoora,
OTOJIAPUHIOJIOTa Ta HeHpoXipypra.

VY 3aragbHOMY aHalli3i KpOBI B JI€Hb HOCTY-
IUICHHST BiIMIYaBCSl TOMIpPHHUNA JIEWKOIMTO3 13
3CYBOM JIEMKOIIUTApHOT (hopMynH BIIIBO, aHEMis
JIETKOTO CcTyTeHs. bioxiMiuHuil aHani3 KpoBi 6e3
BUPQKEHUX IATOJIOTIYHUX 3MiH. 3a pe3yibra-
TaMH JIOCHI/DKEHHS JIIKBOPY OTPHMAHO IIUTO3
420 xiiTuH 3a paxyHok Jim¢ponutis (98%), Ta-
KOXX 3BEpTaJid yBary 3HW)KCHA KOHIICHTpAIIis
TUTIOKO3HM Ha TJI1 HOPMAaJbHOTO PIBHS TJIFOKO3U B
KpOBI, Ta IiIBUILICHUN PiBEHb O1JKa B JIIKBOPI.

20.11.2025, micns crabimizarii 3arajJbHOIO
CTaHy NalieHTa, OyJI0 BAKOHAHO MYJBTUCHIPab-
HY KOMII'IOT€PHY TOMOTPa(ito TOIOBHOTO MO3KY
Ta opraniB rpyaHoi nopoxkauan (MCKT I'M ta
OI'Tl) Ge3 BHYTPIIIHPOBEHHOTO KOHTPACTyBaH-
Hs. BcTaHOBIIEHO HAsBHICTH JTIBOOIYHOTO TiApO-
TOpaKCy Ta HENpSIMUX O3HAK, IO BKa3yIOTh Ha
MEHIHTOEHIIE(DATIT.

BpaxoByroun aHaMHe3 3aXBOPIOBaHHS Ta
YKUTTS, OyJIO 3aImiI03pEeHO TyOepKYyIhO3HY €TiOo-
jorito MeHiHroenuedamity. s miarBepIKeH-
Hs J1larHO3y BUKOHAHO aHaJi3 JIKBOPY METOI0M
GeneXpert MTB/RIF. OTpuMaHO MO3UTUBHHMA
pesynbrar — MTB (+) RIF (+).

Ha migcraBi KiIiHIKO-aHAMHECTUYHUX JTAHUX
(BUI-iadekuis Ta TyGepKynp03 XpeOTa B aHAM-
He3l), 3MIH B JIKBOpPOIpaMi Ta MO3UTHUBHOTO
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pesynbraty metonom I[1JIP na JIHK miko6akTe-
pii TyOepKy/Ib03y B JIIKBOp1, OyB BCTAHOBJIECHHIA
nonepenHii giarno3: BUI-indexis, 4 kiiniuHa
cramis. [octpuii cepo3Huii MeHIHToeHIEedaiT
13 3a]y4eHHsIM 0a3aJbHHUX BIIJILUTIB TOJIOBHOTO
MO3KY, TyOepKyIb03HOT €T10JI0T 1.

[licna xoncynpranii 3 ¢ruziarpom TMO
«DTu3iaTpis» MpU3HAYEHA NPOTUTYOEPKYIHO3-
Ha Tepamis y ckiani 6enaksinid 0,4 v/ nenama-
Hix 0,2 r/ knodazumin 0,1 r/ muknocepun 0,75 T
IUTIOC JIOATKOBO 3 TPO(PUIAKTUYHOI METOIO
KOMOIHAI[II0 TPUMETONPUM / Cylb(paMeToKca30l
y nosyBanHi 0,016/0,8 T Ha 100y 3 pa3u Ha THX-
JICHb.

07.11.2024 crnocrepiraBcsi CTaH 3 BUpaXKe-
HOIO TMO3UTUBHOIO IMHAMIKOIO. Y Talli€eHTa per-
pecyBajia BOTHMIIEBA HEBPOJOTIYHA CHUMIITO-
MaTUKa Ta 3MEHIIWINCS TMPOSBU 1HTOKCHKAIII].
VY 3aranbHO-KIIIHIYHOMY aHaii3i JIKBOpPY CIHO-
cTepiranocs 3MEHIIESHHs TUTO3y A0 129 KIIiTHH
(95% nimpouutn). o nikyBaHHS OyJI0 TaKOXK
nonano seBodmokcarua 2,0 T 1 pa3 Ha g00y 3a
pexkoMeHainiero Gprusiarpa.

12.11.2024 Oyno oTpuUMaHO pe3yibTaTH
aHamizy Ha piBEHb BIPYCHOTO HaBaHTa)KEHHS
BT — 20 xomiit/mMka Ta piBerr CD4" nimponu-
TiB — 204 xii/mMm>. 3i CIiB APY)KUHHU, HA JIOTOC-
niTasbHOMY etamni (rmoyarok 2024 poky) piBeHb
CD4" nimdouurtiB ckianaB 480 xin/mm3. Takox
iH¢exkionictoM KHIBCBKOro MiChKOTO HEHTPY
npodinakruku Ta 60potsdu 31 CHI/lom, ne crio-
CTepiraBcs MaIlieHT, OyJI0 3a3HA4YEHO, 110 BiJIIO-
BITHO JI0 PIBHSI BIPyCHOTO HaBaHTaXXCHHS Mae
MiCII€ BUCOKA MPUXHIIBbHICTh 10 APB-Tepamii Ta
XBOPHH MPUIOM IIpenapaTiB He MPUTTUHSB.

22.11.2024 3aranpHMiA CTaH PI3KO TMOTIp-
HIMBCS 32 PaXyHOK MPOTPECYBaHHS MPOSBIB JH-
XaJlbHOT HEIOCTAaTHOCTI. Bi3Ha4eHO 3HUKEHHS
piBHs catypauii (SpO.) 1o 86-88% npu quxaHHi
arMocgepHuM NoBiTpsaM Ta 93% npu iHcy i
3BOJIOKEHMM KHCHEM uepe3 JIUIbOBY MackKy 3i
MIBUAKICTIO 8 11/XB. Takox peectpyBajnocs Mif-
BUIIICHHS TEMIIEpaTypu Tijia B Mexxax 70 38,0°C.
Ha 111 iboro, BiI3HAUEHO MOTIPIIIEHHS HEBPOJIO-
ri9HOI CUMITOMATHKH y BHIVISII TOTHMapeHHS
CB1JIOMOCTI, COHJIMBOCTI, MEPIOANYHOTO TCUXO-
MOTOPHOTO 30Yy/I’KEHHS Malli€eHTa. 3a pe3yJibTa-
TaMH 3arajbHOTO aHaji3y KpOBi BiJI3HAUYEHO IO-
MipHE HapocTaHHs Jeikonutosy (14,12x109/1),
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a peatre”orpadii OI'TI — peHTreHoNor14H1 03HA-
KM JTIBOOIYHOT TMOJIICETMEHTApHO1 CyOTOTaIBHOL
ITHEeBMOHIi (ITpeacTaBiIeHo Ha puc. 1).

Puc. 1. Pearrenorpadist opraniB rpynHoOi KIIITHHU
3 O3HAKaMH MOJiCerMeHTapHOI CyOTOTaIBHOT
NiB0OIYHOI MTHEBMOHI{

[TamieHT MOBTOPHO B PEKUMI TEIEMETUIITHU
KoHCynbTOBaHMi nikapsamMu TMO «Drtusiarpisny,
SIK1 BUKJIFOYMIIM MOXKJIUBICTh pEakTHBAIlil Jere-
HEBOTO TyOepKynbo3y. 3TiIHO KOHCYJbTAIll 1H-
¢ekmionicta KUIBCAKOTO MICHKOTO LIEHTPY MPO-
¢inaktuku Ta 6oporsdu 31 CHI/lom, HaitbimbII
HMOBIpHOIO MPUYMHOIO TIOTIPIICHHS CTaHY Malli-
€HTA € TTHEBMOHIsI, acoliiioBana 3 Pneumocystis
jiroveci, Ha T 3HWKeHHs piBHSI CD4" nimdo-
UUTIB. Y JIIKyBaHHI OyllO BiJIKOPUTOBaHO J103Y-
BaHHs TPUMETONPUMY / CylTb(HOMETOKCA30Iy —
0,24 / 0,12 r 3 pa3u Ha 100y mpotsiroM 21 mHs
3 HacTymHUM mepexonom Ha 0,16 / 0,8 r 1 pas
Ha 1100y, Moku KinbkicTh CD4*" nmimdoruTiB He
nocsirae 350 ki/mMm3.

Cranom nHa 28.11.2024, micns kopekuii eTi-
OTPONHOI Teparmii, perpecyBajii MpPOSBH TH-
XanpHOI HenmoctatHocTi, SpO. peecTpyBaiach
B Mexax 92-95% mnpu auxaHHi arMocdepHHM
noBiTpsim. HopmasizyBanacs temmeparypa Tija.
Ha pentrenorpadii OI'TI Bix 18.12.2024 Bu3Ha-
yajacs MO3UTUBHA PEHTTCHOJIOTIYHA JUHAMIKA.
Y HEBpOJIOTIYHOMY CTaTyCl perpecyBajia BOrHU-
meBa CUMNTOMaThKa (MTO3, MUILIONIS), 1HTCH-
CUBHICTb TOJIOBHOTO OOJIIO 3MEHILINIACD.
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3a pe3ynbTaTamMH 3arajibHO-KJIIHIYHOTO [0-
ciiKeHHs JikBopy Bin 27.11.2024, orpumaHo
3HWKEHHS UTO3Y 10 26 KimiTHH (75% nimdouu-
T™H, 25% HelTpodinm).

31.12.2024 nartienT OyB BUMMCAHMIA 31 CTAIli-
OHapy 3 KIIHIYHAM Ta JJabOpaTOPHUM OJy>KaH-
HSIM TS TIOTAJTBIIIOTO aMOYJIaTOPHOTO JIIKYBaHHS
M1 HaTJIAIOM JIIKYI04Oro Herpoxipypra, iHdpek-
rioHicra KuiBChbKOTo MICBKOTO LIEHTPY Mpodi-
nakTuku Ta 6oporeou 31 CHIlom Ta drusiarpa.

[IporHo3: 3rilHO PE3yabTaTIB AOCIIIHKECHHS
Wang, L., Gu, Z., Chen, X. Ta cmiBaBTOpIiB, 3a-
rajbHa CMEpPTHICTh 4Yepe3 BiAJaleHi HACHiJIKH
3aXBOPIOBaHHS CTaHOBUTH 23% uepe3 3 Micsii
Ta 25% depe3 12 MicsAIiB Micls BCTAHOBJICHHS
niaraosy [3]. BignaneHa cMepTHICTh, SIK TIPaBH-
JI0, TAaKOX TOB’s3aHa 13 XBOpoOamMu, CIIpUIHHE-
HUMU 1HPEKUIHHUMU areHTaMu.

Oo6roBopeHHs

[Tpubnu3HO 3a piK A0 MOYATKy MOTOYHOTO
3aXBOPIOBaHHS, y narieHTa piseas CD4* mimdo-
UTIB cTaHoBUB 480 KiI/MM3, BipycHEe HaBaHTa-
xeHHst BIJT — 20 komiit/mkn. Ha 11 mpu3HaueHoi
IHTEHCUBHOI TMPOTUTYOEPKYJIBbO3HOI Tepamii, y
3B’SI3KY 13 PO3BUTKOM TyOEpKyJIb03HOTO MEHIro-
ennedamiry, piBeab CD4" niM¢onuTiB 3HU3UBCA
10 204 xi1/MM?, IO CTalI0 MPUYUHOK PO3BUTKY
ONOPTYHICTUYHOI 1H(EKLIi y BUIIALI ITHEBMO-
[IUCTHOI MTHEBMOHIi, sika MOoTipIimia nepeodir 3a-
XBOPIOBAHHS.

3minn  Ha penrrenorpadii  OI'Tl  Big
22.11.2024 Gynu po3iiHEH] SIK O3HAKW ITHEBMO-
Hii, cripuurHeHoi Pneumocystis jiroveci, Bpa-
XOBYIOYM aHAMHE3 3aXBOPIOBAHHS (TIO3WUTHBHHIMA
BlJI-cTaryc), kiiHIYHI JaHI HA MOMEHT OIJISAY
(pizke 3HmwxkeHHs SpO, no 81-83%, Bupaxke-
HY iHTOKCHKAL{0). VIMOBIpHICTb peaxTHBALii
TyOepKylbo3y JiereHb Oyna BHUKJIIOUEHA MpH
KOHCyJbTalii 3 (TU31aTpoM, BPaxOBYIOYH IO
MaIi€HT Ha MOMEHT MOTIPIIEHHS CTaHy OTPUMY-
BaB NPOTUTYOEPKYIbO3HY TEPaIlil0 B MOBHOMY
oOcs3i. Ilicns kopekiii 103U TpumeTonpumy /
Cyb()OMETOKCA30Ty SIBHUINA TUXATBHOI HEIO-
CTaTHOCTI TIOCTYTIOBO pErpecyBaid, BU3HAUAA-
Cs TIO3UTHUBHA PEHTTEHOJIOTIUYHA JUHAMIKA.

He3Baxkaroum Ha NPUXWIBHICTH JO aHTH-
PETPOBIpYyCHOI Teparii, MOBHICTIO HIBEIIOBATH
PU3HK BUHUKHEHHS OTIOPTYHICTHYHUX 1H(EKIIIi
HEMOXKJIHBO.

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

20


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 2 (154), 2025

Creative Commons «Attribution» 4.0

[Ipore, BpaxoByrO4YM WMOBIPHICTH HasIB-

HOCTI BO)XKHMX KOMOIHOBaHMX 1H(EKIIiH, SK Y
HaBEJICHOMY KIIIHIYHOMY BHIIaJIKy, CaMe KOMII-
JIA€HC Ta CBOEYACHE MPU3HAYEHHS KOPEKTHOTO
JIKyBaHHs, BIAIpajy BUPIMIAIBHY POJIb B IO-
KpalleHH]1 IPOrHO3y Ta 3arno0iraHHi JieTaabHO-
T'O BUIAJKY.

BucnoBku
TakuMm YHMHOM, MOXXHA OKPECIUTH OCHOBHI

BHCHOBKH T10 IAHOMY KJIIHIYHOMY BHUIIAJIKY:

1. KommmaeHnc marmiedTa, XBOpOTO Ha

BUI-indexrito, € KpUTUYHUM TSI TIOKPAIIEHHS
MPOTHO3IB Tepediry 3axBoproBaHHsA. Hemorpu-
MaHHs npaBuil APB-tepamii pizko miaBuiye
BIJICOTOK CMEPTHOCTI 4epe3 MOXKIUBICTH PO3-
BUTKY TSDKKMX BTOPUHHHUX YCKJIaJHEHb (TaKUX
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ITHEBMOIIMCTHA ITHEBMOHIS).
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3. AwmOymaropHe CHOCTEPE)KEHHs 3a TMalli-
entoM, xBopuM Ha BlJI-iHdekuiro, € HE0OXia-
HUM JUIsl PAHHBOTO BUSIBJICHHS MOTIPIIEHHS CTa-
HY 1 KOHTpoJIt0 3a piBHeM CD4+ nimponuris Ta
piBHEM BipyCHOT'O HaBaHTa)KECHHS.

®dinaHCyBaHHA

JlaHe JOCIIJKEHHS HEe Ma€ 30BHIIIHIX JDKe-
pein ¢iHaHCyBaHHS.
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3roaa Ha myOaikaniro

ABTOpM OTpUMaIK 3rofly Ha ImyOJiKalio Bij
narieHTa, Yuii KJIHIYHAA BUTIAJI0K 3aXBOPIOBaH-
HS ONIUCAHUHU Y AaHIN CTATTI.
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Abstract: this article describes a clinical case of severe tuberculosis meningoencephalitis and
Pneumocystis pneumonia in an HIV-infected patient who was treated in the infectious disease
intensive care unit of the "St. Michaels Clinical Hospital" in Kyiv. According to medical records,
pulmonary tuberculosis was first diagnosed in 2018, with a recurrence in 2022 affecting the Th9-
Thl10 thoracic spine. The patient completed a full course of anti-tuberculosis therapy. Since 2019,
he had been on antiretroviral therapy, with undetectable viral load and target CD4* cell levels
achieved. The aim of this study is to emphasize the importance of monitoring HIV-infected patients
to prevent and control complications. The uniqueness of this case lies in the presence of cognitive
impairment along with focal neurological symptoms, the development of respiratory failure due
to Pneumocystis pneumonia, and the rapid regression of clinical manifestations with positive
laboratory dynamics following treatment initiation. Despite the patient’s good adherence to therapy,
opportunistic infections can still worsen the course of the underlying disease if CD4* lymphocyte
count drop below 350 cells/mm?.

Keywords: AIDS-Related Opportunistic Infections; Infectious Disease; Pulmonary Tuberculosis;
HIV; Respiratory Insufficiency; tuberculosis central nervous system, antiretroviral therapy, pneumonia
pneumocystis.

Copyright: © 2025 by the authors;
licensee USMYJ, Kyiv, Ukraine.
This article is an open access
article distributed under the terms
and conditions of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/).

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

22


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://meshb.nlm.nih.gov/record/ui?ui=D017088
https://meshb.nlm.nih.gov/record/ui?ui=D003141
https://meshb.nlm.nih.gov/record/ui?ui=D014397
https://meshb.nlm.nih.gov/record/ui?ui=D006678
https://meshb.nlm.nih.gov/record/ui?ui=D012131

UKkrainian Scientific Medical Youth Journal

Issue 2 (154), 2025

Creative Commons «Attribution» 4.0

UDC: 616.61-022.258-06:616.14-005.6-07

ISSN 2786-6661
eISSN 2786-667X

https://doi.org/10.32345/USMYJ.2(154).2025.23-29

Received: April 15, 2025
Accepted: June 16, 2025

A clinical case of thrombotic syndrome in a patient
with chronic kidney disease in the terminal stage
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Abstract: thrombotic syndrome is a frequent problem in patients with kidney damage, especially
in the terminal stage, when the issue of vascular access for the hemodialysis procedure is extremely
relevant. The clinical case presented by us with repeated thrombosis of an arteriovenous fistula
demonstrates the algorithm of diagnostic search for the causes of thrombotic syndrome. The purpose
of the work is to draw the attention of doctors to modern diagnostic tests for thrombotic syndrome
with the help of genetic tests, to report a clinical case of vascular access thrombosis in a patient with
chronic kidney disease in the terminal stage against the background of a combination of mutations in
the genes of the hemostasis system and an increase in blood homocysteine.

Key words: Chronic Kidney Disease; Thrombosis; Hyperhomocysteinemia; Hemodialysis; genetic

analysis.

Introduction

A patient with chronic kidney disease
(CKD) may have a hemostasis disorder in the
form of both thrombosis and bleeding [1, 2, 3].
Thrombotic syndrome is an actual problem in
nephrological patients, especially in the terminal
stage of renal failure, when vascular access is
required for hemodialysis [3]. In the management
of such patients, there are many complications
from the cardiovascular system, including
thrombosis of the arteriovenous fistula. Frequent

venipunctures, blood thickening due to the
ultrafiltration process, the use of erythropoietins,
endothelial dysfunction, thrombocytopathies,
coagulopathy, blood pressure instability, and
others stand out among the causes of thrombotic
syndrome in a patient treated with hemodialysis
[3, 4]. Recently, the attention of researchers has
been focused on other factors of thrombotic
syndrome, such as blood homocysteine,
deficiency of plasma coagulation factors,
imbalance of tissue plasminogen activators and
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genetic factors of thrombophilia [2, 4, 5, 6, 7, 8,
9].

Homocysteine is an amino acid formed
by a cascade of biochemical transformations
from methionine (Scheme 1), and serum total
homocysteine levels are affected by the presence
or absence of vitamins B6 and B12 and folic acid.
Hyperhomocysteinemia is an independent risk
factor for many diseases, including thrombosis
[5,7,8,9,10].

In the case of tactics and diagnostic search
for thrombotic syndrome, ultrasonography
of vessels, coagulogram parameters, platelet
indicators, determination of D-dimer are often
used in the doctor’s practice. In a patient with
CKD, the cause of thrombosis can be a complex
of risk factors, and often they remain undefined,
and only the fact of vascular thrombosis is
determined. We offer consideration of a clinical
case of stages of diagnostic search for thrombotic
syndrome in a patient with CKD. The patient
gave written informed consent for the publication
of the results of his examination.

The purpose of the work is to report a clinical
case of thrombosis of a vascular access in a patient
with chronic kidney disease in the terminal stage
against the background of a combination of
mutations in the genes of the hemostasis system
and an increase in blood homocysteine.

ISSN 2786-6661
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Clinical case

Patient S., 36 years old, diagnosed with
stage 5 CKD, hemodialysis sessions since 2022.
During the first 6 months, there were 2 episodes
of arteriovenous fistula thrombosis with the
need for re-forming a new vascular access. The
first episode of thrombosis occurred at the pre-
dialysis stage of planned preparation for renal
replacement therapy methods — the patient
developed an arteriovenous fistula thrombosis on
the 5th day of the postoperative period (formation
of an arteriovenous fistula in the lower part of
the left forearm). Arteriovenous fistula revision
and thrombectomy were performed. The second
episode of thrombosis occurred 5 months after
the initiation of dialysis therapy (hemodialisis
sessions — 3 times a week for 4 hours on a standard
dose of heparin). Repeated operation of foaming
of the arteriovenous fistula in the middle third of
the forearm was performed. In the anamnesis,
at the age of 12, he suffered from hemorrhagic
vasculitis after angina with damage to the skin,
joints, and kidneys. According to the extract
from the children’s hospital of the rheumatology
department, it is described as a severe form with
the use of glucocorticosteroids.

Taking into account episodes of thrombosis
and vasculitis in the anamnesis, a thorough
comprehensive examination of the patient

Scheme 1. Homocysteine (Hcy) metabolism. Hey is remethylated into methionine (Met) by methionine
synthase (MS) in the presence of vitamin B12 and folates; transsulfuration by cystathionine-f-synthase
(CBS), whose cofactor is vitamin B6, allows Hcy to be transformed into cysteine (Cy) and then into sulfate.
MTHF-R: methylenetetrahydrofolate reductase.
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was carried out in order to find the cause of
thrombophilia — verification of the variant of
systemic vasculitis, verification of the presence
of antiphospholipid syndrome and a thorough
analysis of the state of the hemostasis system
in the following chronology. At the first step,
general clinical research methods (coalulological
blood test, D-dimer, platelet count). Coagulation
of blood provides us with information about

ISSN 2786-6661
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the state of plasma hemostasis, the tendency to
thrombosis or bleeding (Figure 1), but does not
indicate the cause of thrombosis.

At the second step, taking into account the
anamnesis, verification of systemic vasculitis
and antiphospholipid syndrome was carried out
(determination of antineutrophil antibodies —
Ig G to myeloperoxidase and Ig G to proteinase-3,
diagnostic panels ofindicators of antiphospholipid

Coagulogram
31.08.2022 11:56
Investigation Result Unit Reference value
Prothrombin Time (PT) 15.9 sec 9-14.6
Quick-type PT (%) 70.7 sec 70-130
Activated Partial Thromboplastine Time (APTT) 24 sec 23.2-35.2
Thrombin Time (TT) 19.1 sec. 15.6-22.2
Fibrinogen (FIB) 2.51 g/l 2-4
International Normalized Ratio (INR) 1.26 U 0.8-1.2
D-Dimer 0.282 mkg/ml 0-0.5
Figure 1. Coagulogram of the patient.

Indicator Result Unit Reference value
Myeloperoxidase (MPO), antibodies 1gG <2 U/ml
Proteinase 3 (PR3), antibodies IgG <2 U/ml <_20'0 . nega.t i.V N

>=20.0 — positive

Glomerular basement membrane (GBM), antibodies IgG <2 U/ml

Figure 2. Verification of systemic vasculitis.
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syndrome — lupus anticoagulant, IgM and IgG
antibodies to cardiolipin, IgG antibodies to [2-
glycoprotein). Since the patient was diagnosed
with hemorrhagic vasculitis in childhood, a study
of proteinase 3 and myeloperoxidase titers in
the blood was conducted, as classic laboratory
criteria for the classification of systemic ANCA-
associated vasculitis [11], which did not reveal
any deviations from the norm (Fig. 2).

The next step of the diagnostic search was
to assess the probability of antiphospholipid
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syndrome as the cause of recurrent thrombosis.
An increase in the level of lupus anticoagulant
in the blood (Fig. 3) is considered, according
to the classification criteria of antiphospholipid
syndrome (2023), as one of the entry criteria
for this disease [12], however, the patient did
not have enough other criteria to confirm the
specified pathology.

At the next stage of the diagnostic search,
the patient was assigned to determine the blood
homocysteine level and genetic analysis of

Indicator Result Unit Reference value Comment
Lupus anticoagulant 1.232 <1.2 <1.2 - negative
(primary sample — venous blood) 1.2-1.5 — weakly positive
Lupus anticoagulant 1.121 <1.2 1.5-2.0 — moderately
(confirmatory test) positive
Normalized LA ratio 1.099 <1.2 >2.0 — highly positive
Antibodies to cardiolipin I[gM <10 — negative
(primary sample — venous blood) 1.3 | MPL-U/ml <10 10-40 — uncertain
>40 — positive
Antibodies to cardiolipin IgG <10 — negative
(primary sample — venous blood) 2.7 | GPL-U/ml <10 10-40 — uncertain
>4(0 — positive
Antibodies to B2-glycoprotein IgG <7 —negative
(primary sample — venous blood) 4.0 U/ml <7 7-10 — uncertain
>10 — positive

Figure 3. diagnostic of antiphospholipid syndrome.
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Indicator Mut&.ltlon (absent/ Comment
discovered)
Gen F2-prothrombin (20210 G>A) absent
factor II of blood clotting
Gen F5(1691 G>A) factor V of blood clotting absent Absence of
Gen F7(10976 G>A) factor VII of blood clotting absent mutation —
Gen F13 A1 (103 G>T) factor XIII of blood clotting discovered normal
(heterozygous carrier) | Heterozygous
Gen FGB-Fibrinogen (455 G>A) discovered carrier — risk
dakrop I blood clotting (heterozygous carrier) factor
X Homozygous
Gen GP1 BA (482 C>T) platelet glycoprotein 1b absent carrier — risk
Gen Serpinl PAI-1 (675 5G>4G) discovered factor
tissue plasminogen activator antagonist (homozygous carrier)
I'en ITGB3-b-iaterpun(1565 C>T) platelet fibrinogen receptor absent

Figure 4. Diagnostic genetic analysis of mutations in the genes of the hemostasis system.

mutations in the genes of the hemostasis system.
An increase in the level of homocysteine —
34,4 mcmol/l found in the patient can be
considered as a significant factor that increases the
risk of thrombosis. Genetic analysis of mutations
in genes of plasma coagulation factors (Fig. 4)
revealed gene polymorphisms: F13A1 (103G>A)
(factor XIII of blood coagulation — heterozygous
carrier), FGB-fibrinogen (455G>A) (factor I
of blood coagulation — heterozygous carrier),
Serpinl(PAI-1) (675 5G>4G) (antagonist of tissue
activator plasminogen — homozygous carrier).

In the correction of hyperhomocysteinemia
folate therapy which was prescribed to the patient,
is of leading importance [13]. At the same time
during this therapy repeated thrombosis was not
observed.

Discussion and Conclusions

This clinical case is of great practical
importance due to the fact that in the majority
of cases of thrombophilia, the causes of the
disease remain undiagnosed and worsen the
patient’s prognosis. Given the high frequency of
coagulopathy in a patient with CKD, a diagnostic
algorithm for finding the level of damage to the
hemostasis system in thrombophilia is necessary:
platelet parameters, coagulogram, D-dimer,
systemic vasculitis panel, antiphospholipid
syndrome panel, homocysteine, genetic analysis
of hemostasis system gene mutations. In addition
to routine methods of research, today methods of

genetic research of gene mutations responsible for
a certain defect in various links of the hemostasis
system have become available. Examinations do
not allow to definitively determine the role of
certain factors of thrombophilia in the occurrence
of thrombosis in this patient, however, the
available possibilities of therapeutic interventions
in such patients still allow, in some cases, targeted
correction of hemocoagulation disorders. In the
described case long-term follow-up is required
regarding the effectiveness of folates in the
prevention of thrombosis.
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Anomauia. TpombomuyHuti CUHOPOM € 4ACMOI0 NPOOIEMOIO Y NAYIEHMIB 3 YPANCEHHAM HUPOK
0CcOOIUBO 6 MEPMIHANLHIU cmadii KOIU RUMAHHA CYOUHHO20 OOCMYNY 0/ NPO8e0eHHs. NPpoyeoypu
2emooianizy € Hadzeuuauno akmyaibHum. llpedcmasnenuti Hamu KiiHIYHUL UNAOOK 3 HOBMOPHUM
mpombo3om apmepio8eHO3HOI Gicmynu 0eMOHCmpYe ancopumm O0iaeHOCMUYHO20 NOULYKY NPUYUH
mpombomuurno2o cunopomy. Mema pobomu—npueepHymuy6azy MeouKis 00 Cy4acHux 0ideHOCMUYHUX
mecmie mpomoOmu4HO20 CUHOPOMY 3a OONOMO20I0 2eHeMUYHUX MeCMi8, N08I0OMUMU NPO KITHIYHUL
8UNAOOK MPOMOO3Y CYOUHHO20 OOCMYNY Y X80P0O20 HA XPOHIUHY XE0pOOY HUPOK 6 MepMIHANbHIl
cmaodiina mni NOEOHAHHI 2eHHUX MYMayiti cucmemu 2emMocmasy ma NiO8UWEHHs 20MOYUCTMEIHy
Kposi.

KuarouoBi ci1oBa: XxpoHiuHa XBopoOa HUPOK, TPOMOO3, TIIEProMOIICTEIHEMIs, TEHETUYHUH aHai3.
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HeTumnoBuii BUNaI0OK HOPMOTEH3MBHOI IVIAYKOMH
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Anomauyia: KniHIYHUL BUNAOOK HOPMOMEH3UBHOI 2NAYKOMU Y NAYICHMKU NOYA8 PO36UEAMUCH Y
0oeoni pannvomy 6iyi (30 pokie) ma Hemunoso — GURADIHHAM YEHMPAIbHUX 30H N0 30pY, WO He
€ XapakmepHo 03HAKOIO 2AYKOMU. 3MiHU 3 OOKY nepumempii cnocmepieaiucy Cno4amky auue Ha
JI8OMY OYi, WO NOCHYN06o npoepecysanu npomseom 20-mu pokie. [{enmpanvha abconromua ckomoma
MaKodic BUHUKIA HA NPasoMy oyi 3a ocmanui 2 poxu. Ilayienmyi 6yno nposedeno opmanvmonociune
obcmedicents (8i3omempis, KoMn tomepHa nepumempis, 000068a MOHOMeMpIs, 2O0HIOCKONIs, 0hmaib-
MOCKONIsl, ONMUYHA KO2epeHmHAa momozpagis ma enekmpoghizionociyne 00CHi0JCEHHs) ma
oiazHoCcmoBano nepsunHy giokpumoxymosy Il enayxomy nopmanvrozo mucky. Ocoonugicms 0ano2o
8UNAOKY NONARAE 8 CKAAOHOCHI NOCMAHOBKU 0IA2HO3Y 21AYKOMA 3 PAXYHOK HeBION08IOHOCMI NeGHUX
0lacHOCMUYHUX KpUmepiis.

KuarouoBi cjioBa: HopMOTEH3MBHA IIayKoMma, JOOOBUH MOHITOPHHI, KOMIT IOTEpHA MEPUMETPI,
0 TaTBMOCKOIIisS, MiOTisI.

Beryn Merta

I'maykoma € ofHi€ro 3 BeAy4yuX MpPUYUH He- BceranoBuTtu iarHo3 HOPMOTEH3UBHOI Iay-
000POTHOI CITITIOTH. Ii MOLIMPEHICTh MA€ TEHACH-  KOMH Y TAIIEHTKHU 3 YCKJIAJTHEHOI MIOMIE€0 BU-
L0 3pOCTY Ta Bpakae JroJei OUIbII MOJOAOTO  COKOTO CTYIEHS Ta HETUIIOBHMHU 3MIHAMH IIOJIS
BiKy. [ 1] HopMoTeH3uBHa maykomMa — maTolioris  30py.
O4el, MpH SKid 3HAYEHHS BHYTPIIIHbOOYHO- Onuc KIiHIYHOTO BUNIAAKY
ro tucky (BOT) mocriitHo nepeOyBaroTh y Me- XKinka M., 50 pokiB 3BepHynacsi B orasb-
KaX CTAaTUCTUYHO HOPMAJBbHOTO Jiana3zoHy (mo  mouoriude BigmiutenHs KHIT Cesto-Muxaitmis-
21 MM PT.CT.), a TAKOXK XapaKTepU3YEThCA 3BYy-  ChKOI KJIiHIYHOI JikapHi M. KueBa 31 ckapramu Ha
KCHHSIM TIOJIIB 30py Ta HEHpOIATi€0 30pOBOTO  ICHTPAJIbHE BUMAJIHHS MOJICH 30Dy, JTyKE HU3b-
HepBa. [2] HopMOTeH3UBHY IVayKOMY JiarHOC-  KHii 3ip 000X ouell Ta MOoraHuii 3ip B CyTiHKax.
TytoTh Yy 30-40% mnauieHTiB 13 miaykoMoro, npu  Ilpu 360pi aHaMHe3y 3axXBOpIOBAaHHS Malll€HTKA
yomy BOT y mnamieHTiB 3 [aHOIO NAToJOTi€l0  3ayBakuia, IO Masia MiOMil0 BUCOKOTO CTYIICHS
KOJTUBAETHCSI MPOTATOM JIHS 1 HOYI 1O pi3HUM 3a-  Ha 000x ovax (-7,0D sph) 3 tuTHHCTBA, 3 KOPEK-
KOHOMIPHOCTSIM Ta y OUTBIIOCTI IOCSTaE MiKy B Ii€r0 O6aumia gpoope. 3 28-Mu pokiB 3’SBUIIHCH
HigHM yac. [3] CKaprd Ha 3aTyMaHIOBaHHS 00 €KTIB, IUIAMY
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niepen siBuM okoM. B 30 pokis (2004 p.) Oymno
MIPOBEJICHO MEPITY MEPUMETPII0, 33 JAHUMHU SKOT
Ha JIIBOMY OIli AlarHOCTOBaHa aOCOJIOTHA IICH-
TpaJibHa CKOTOMa, & Ha MPaBOMY — 3MiH MOJIA
30py He BusiBieHO (Puc. 1).

TonomeTtpis npu 11bOMy Oysia B Mexax HOp-
mu, BOT mpaBoro oka crtaHoBuB 16 MM.pT.CT.,
miBoro — 18 mm.pt.cT.. [logarkoBo xBopa Oymna
oOctexxeHna y HeBpoJora, mpuznaieHo MPT ro-
JIOBHOTO MO3KY, Joruieporpadiro CyJauH TOJIOBH
Ta mui, 3MiH He BusiBiIeHO. OOcTexXyBagacs Ta
JiKyBajaca B o(TaabMoOJIOTa B JACKIJIBKOX Me-
TUYHUX 3aKjiafax YKpaiHd. 3a oCTaHHI KiJbKa
POKIB BiIMITHJIa MIPOTPECUBHE 3HIKEHHS 30pYy
Ha JIIBOMY OI1i, 2 pOKH TOMY — Pi3KO 3HU3HUBCS 3ip

ISSN 2786-6661
eISSN 2786-667X

1 Ha IIPaBOMY OIli Ta BUIAJM LEHTPaJIbHI 30HU
HOJISE 30DYy.

[Tig yac oOcTexeHHs B 0PTaIbMOJIOTTUHOMY
BiJIiJIeHHI OyJO MPOBENEHO BI3OMETPil0, aBTO-
pedpaxromeTpito, THEBMOTOHOMETPIiI0, 010MIKpO-
CKOIIi}0, KOMII'IOTEpHY MHEPUMETPIil0, T'OHIOCKO-
nifo, OQTaTbMOCKOMII0, ONTUYHY KOTEPEHTHY
ToMorpadiro Ta eneKTPoQi3i0a0TridHE 1O CIIiHKEH-
Hi1. [ocTpoTa 30py MalieHTKH HA MOMEHT OTJISIITY
craoBmia: Vis OD = 0.01 (31 sph-7.0D = 0.02);
VisOS = 0.02 (31 sph-7.0D = 0.04). BOT OD cra-
HOBUB 14 mm.pt.ct, BOT OS- 15 mm.pt.cT.. ByB
MPOBEJCHUA JTOOOBUN MOHITOPUHT: KOJHMBAHHS
BOT mnpaBoro oka cranoBwio 15-20 mMm.pT.CT.,
aiBoro — 15-21 mm.pr.cT. (Puc.2).

Puc. 1. [Tanientka M., 30 pokiB, koMn rorepHa nepumeTpis (2004p.) mpaBoro Ta JiBOro oxa

Puc. 2. JIo6oBuit moniTopuar BOT 3a nomomororo Icare HOME
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Puc. 3. Komm’rotepaa nepumetpist namieHTkd M., 50 pokis (2025p.) mpaBoro Ta JIiBOro oka

3a 1aHuMu 010MIKPOCKOTIii 3HAYHUX 3MiH HE BU-
SIBJICHO: POTIBKHM TPO30pi,IepeaHs Kamepa cepes-
HBOI TNIMOWHM,BOJIOTA YMCTA,31HUIIS OKPYTIIa, [IEHT-
pOBaHa, KPHUIITAJIUK TPO30PHH, B CKIOBHIHOMY
Tl TOOAMHOKI TIaBaro4i moMyTHiHHS. [laximeTpis:
OD- 542 mxwM., OS- 537 mxm. KyT nipu roniockorii
BiakpuTuid. [Ipu mpoBeneHHI KOMIT' FOTEpHOI Mepu-
MeTpii Ha 000X OYax KOHLEHTPUYHE 3BYKEHHS TO-
JB 30pYy, LEeHTpalbHa abcomoTHa ckotoma. (Puc.3).

3a 0o(TanbMOCKOIIEI0 HA OYHOMY [IIHI JHCK
30pOBOTO HEpBa CIpOTO KOIBOPY, MEXI YiTKi,
3CYyB CyAMHHOTO TydYKa B Ha3albHUH OiK, Mio-
MiYHUA KOHYC, PO3IIUpPEHa EKCKaBallisi, CyIWHH
MIOMIpPHO 3BY>KeHI,MaKyJSIpHHUIA pedIieKc 3riamKe-
Huil, o nepudepii guctpodivni 3MiHu. Pesynbra-
TH ONTUYHOI KOrepeHTHOi ToMorpadii HaCTyIHI:
exckaais JI3H OD = 0,94d; OS = 0,96d, B ma-
KyJISIpHiH 0071acTi 3MiH He BusiBieHO. (Puc. 4).

Hani enextpodizioforii: KpUTHYHA YacTOTa
3MUTTs cBiTAOBUX MuUroTiHb (KU3M) cranoBu-
na 18/18 T'u (mpu Hopmi 47-49 T'1), 3HaUEHHHS
MOPOTy €JIeKTPUYHOI YyTIMBOCTI 3a (ocheHom
(ITEH®) 224/247mxA (ipu HOpMi 40-50 MKA).

Pe3yabTaT T2 0GrOoBOpEeHHS

[MamienTka M. BiMITHIIa 3HIKEHHS 30py CIO-
YaTKy Ha JIIBOMY OIli, IO TIPOTPECUBHO 3HIKYBa-
J0¢k IpoTsroM 20-TH pOKiB, TTIOTIM Ha IPaBOMY OI1i
3ip pi3KO 3HM3MBCA 3a OcTaHHI 2 poku. Ha ocHOBI
HaBeJICHUX BHUIIE METOIIB OOCTE)KEHb MAI[l€HTKH,
3riIHO €BPOMEHCHKUX CTAHIAPTIB JIarHOCTHKH

rnaykoMu « TepMiHOMOTisI Ta HACTAHOBH 3 TJIAyKO-
mi» (2021p.) [4] , Takux sK Bi3omeTpis, 1000Ba
TOHOMETPIsl, HEPUMETPis, TOHIOCKOMIsl Ta O Talb-
MOcCKoMis, OyB BCTaHOBJEHUH iarHO3 MEpBHHHA
BigkpuTokyToBa III rmaykoma HOpMaIbHOTO THUCKY.

Rod Foroozan y cBoiii HaykoBiii ctarTi [5]
MiIKPECIIOe, 10 BCTAHOBJIEHHS J1arHO3y «HOP-
MOTEH3UBHA TJIayKOMa» € J0BOJII MmpobieMarud-
HUM B 3BSI3KY 3 HEBIAMOBIIHICTIO 11arHOCTHYHUX
KpUTEpiil MpU HASBHOCTI HE TUIBKH IJIAyKOMHO{
Heliponarii, a i Heliponariii iHIIOro reHesy, o B
CBOIO Yepry 3MiHIOE O(TaIbMOJIOTIYHY KapTHHY
Ta YCKIIQIHIOE MIPOIIEC BCTAHOBJICHHS J1arHO3Yy.

Killer HE, Pircher A. [6] 3ayBaxkytoTh, 110
IJ1ayKoMa HOPMaJIbHOTO THCKY 4YacTillle 3ycTpiva-
€THCS B a31aTiB, IPUITYCKAIOYH M1ABULIEHY Uy TIH-
BicTh Takux marientiB 7o BOT, skuii mae 0e3mo-
CepIHI{ BIUTMB HA CYJIMHHUN MEXaHI3M.

OmnpanpoBaHi JaHi MOXKYTh CBIYUTH PO Be-
JMKWHA TepemiK MaTOreHeTUYHUX JIAaHOK, SKI MO-
KYTh BIUIMBaTH Ha PO3BUTOK HOPMOTEH3UBHOI
IJ1ayKOMH.

BucHoBkH

TakuM uymHOM, Ha nepuIid cragii HOpPMO-
TEH3UBHOI ITIAyKOMH TOCTAaHOBKA J[iarHO3y Mae
MEBHI CKJIAIHOII, OCOOIUBO MPU HETHUIIOBOMY
nmoyaTky naHoi marosorii. KomrmekcHuii miar-
HOCTHYHHUH Miaxia 3a0e3mneuye OUIbII IBHIKY
MOCTAHOBKY J11arHO3y Ta MpU3HAYEHHS MaIli€H-
TaM JOUIIBHOTO JTIKyBaHHS.
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Puc. 4. Ontrnuna xorepeHTHa ToMOrpadis aucky 3oposoro Hepsa (OKT) npaBoro ta miBoro oxa
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An untypical case of normal tension glaucoma
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Abstract: a clinical case of normal tension glaucoma in a female patient began developing at a
relatively early age (30 years) and in an atypical manner—manifesting with central visual field defects,
which are not characteristic signs of glaucoma. Perimetry changes were initially observed only in the
left eye, gradually progressing over a 20-year period. A central absolute scotoma also developed in the
right eye over the past two years. The patient underwent ophthalmological examinations (visometry,
computerized perimetry, daily tonometry, gonioscopy, ophthalmoscopy, optical coherence tomography
and electrophysiological testing) and was diagnosed with primary open-angle stage Il normal tension
glaucoma. The uniqueness of this case lies in the diagnostic challenges in identifying glaucoma due to
inconsistencies with certain diagnostic criteria.
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Anomauia: aymoimyHHull 2cenamum — pioKiCHe 3aX80PI0BAHHS NEYIHKU, WO XaAPAKMepUu3yemvcsl
eemepomopizmom KAIHIYHOI  Kapmunu, HAAGHICMIO AHMUHYKAEAPHUX anmumii,
2inepeammaznooyiinemicro, 2iCmono2iyHUMU 3MIHAMU newiHKy. Emionoeia aymoimynHo2o cenamumy
He 8i0oMa, 0OHAK NPUNYCKAIOMb 6NJIUE 2EHEMUYHUX (PAKMOPIE | YUHHUKIG 306HILUHbO2O CEPe008UUd.
Ilepebie sapitoe 6i0 nosHIiCMIO OE3CUMNIMOMHO20 00 PO3BUMK) NediHKo8oi Hedocmamuocmi. I]e
3aX60PI0BAHHS YACMiue YPAaAHCAE HCIHOK I Modice Oebromysamu 6 0)0b-sKkomy 6iyi. Budinatoms 06a
MUNU aymoiMyHHO20 2enamumy 8 3a1edCHOCMI 6i0 Muny anmumii, Wo GU3HAYAIOMbCA 8 NAYIEHMA.
Hepwuii mun xapaxmepusyemuscs HAAGHICMIO AHMUHYKIEAPHUX AHMUMIL, aHMumiiz 00 21a0Koi
MYCKYIAmypu, HepO3YUHHUX AHMUMIL 00 AHMUSEHA NEeYIHKU/AHMUeeHa NediHKU [ NiOuLTYHKOBOL
sano3u. Ilpu opyeomy muni cnocmepicaiomvcsi aHmMumiig 00 NeYiHKOBO-KJIIMUHHUX MIKPOCOM,
anmumina 0o nedyinkooz2o yumo3sonto-1. B 0b6ox eapianmax moodice 6ymu HAABHUL AK OOUH MUN
awmumin, maxk i 6ci eoonouac. Memorw pobomu € onuc KaiHIYHO20 BUNAOKY AYMOIMYHHO2O
cenamumy 6 KOHMEeKCMmI CYYACHUX 8UMO2 00 OiazHOCMuKU i JIiKV8aHHA. B meduunomy yemmpi
«Medico» obcmediceno nayienmxy 1960 poky HaApoOdiCeHHs, WO 36epPHYIACA 31 CKaApeamu HA
AHCOBMYUIHICMb WIKIPDHUX NOKPUBIB, CLAOKICMb, NIMAUGICMb, NIOBUWEHH MeMnepamypu miid.
11i0 uac noodanvuiux 1a60pamopHux i IHCMPYMEHMATbHUX OOCTIONHCEHb OVIIO BUABILEHO CUHOPOM
Yumonizy ma 3MIHU Op2aHi8 4epeGHOI NOPOICHUHU, WO BUMALATU GUKIIOUEHHS pPAKY 20J08KU
nIOWLIYHKOBOI 3a103uU, 20cmpo20 xoieyucmumy. 11i0 uac koncynomayii xipypea yi namonocii 6yno
suxatoueHo. Bipycny, napasumaphy, mokCcuyHy, MeouKameHmo3Hy npupooy 3axe0pio6anis ne 0y10
niomeepoXd#Cceto, y 3643Ky 3 YUM BUHUKIA NI003PA AyMOIMYHHO20 2eHe3) 3ax80ploeanis. B cuposamuyi
KpPOGI nayieHmKU GUAGIEHO AHMUHYKIEAPHI AHMUMINA, Wo € OOHUM 3 KPUmepiie 6CIMAaHOGIeH s
0ia2HO3y AYMOIMYHHO20 2enamumy, mMomy 3a80auHAM 0y10 niomeepoumu abo cnpocmysamu
yeti diacno3. 3a 0onomozorw memooié YIbmpaszeykogoi enacmozpaii i oOioncii neyinku 0yn10
BUABNIEHO XapaKmepHi 3MIHU, MAKI K 602HUWA 3ANATIeHHS U HEKPO3Y, NePeGaNCHO NAAMOYUMAapHA
3ananvHa iH@inempayis mxanunu nevinku. Ilposedeno oughepenyitiny 0iacHOCMUK) 3 NepeUHHUM
OIniapHUM YUpPO30M, NEPEUHHUM CKIEPO3VIOUUM XONan2imom. Bcmanoeneno diaznos aymoimynnoz2o
eenamumy. Posnouamo nikysanns memuanpeoHu3onoHom, Hapasi 8i00y8acmovcs CHOCMEPeNCeHH s
34 CMaHoM NayieHmKu i 8i0n06i00 Ha NiKyeanHs. Boice 3a micayv mepanii edanocs oocsemu
NO3UMUBHOI OUHAMIKU, WO NPOSBILEMbCA HOPMANI3AYIEI0 PISHs alaHiHAMIHOmpaHchepasu i
acnapmamaminompancgepazu. I[looanvuiuii nian 1iKy8auHs NONA2AE 8 NOCMYNOBOMY 3HUNCEHHI
003U MEeMUINPeoOHU30IOHY Mma OO0CACHEHHI CmIlKoi pemicii nayicHmku. AymoiMyHHuil cenamum
mae Oymu @atoueHull 8 oughepeHyitiny 0iaeHOCMUKY 3 HASABHOCMI 03HAK 8 NAYIEHmMa namono2ii
neyiHKu Hegi0oMo20 ceHe3y. KomnnexkcHutl nioxio 00 0iacHOCMUKU, Wo KII0YAE 6 cebe 1abopamopHi
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00Ci0cenHs | 6IONCito nevinKu, 00360J5€ NiOIOpamu IiKy8aHHs, WO NOKPAWUMb SKICIMb HCUMMSL
nayieHma i 003601UMb UOMY 88IliIMU 8 CIIUK)Y PEMICIIo.

Kuio4oBi cjioBa: aHTHHYKJI€apHI aHTUTIIA, 010TICis, IMyHOCYTIpecis, MediHKa

Beryn

Aytoimynnuii renarut (All') — 3ananbhe
3aXBOPIOBAHHS TMEUiHKH, JIJISl SIKOTO XapakTepHa
rerepoMop(Ha KIIiHIYHA KApTHHA, HASIBHICTH ay-
TOAHTHUTLI, TinepramMmmariiooyainemis. Boro aco-
1ioBaHe 3 PU3UKOM PO3BUTKY LIUPO3Y MEUIHKH.
[Tepebir Bapiro€ BiJl MOBHICTIO O€3CHMIITOMHOTO
JI0 PO3BUTKY MEUiHKOBOi HenocTarHocTi. Hapa-
31 eTionorist All" He € 4iTKO BU3HAYEHOIO, OJHAK
TEOPETUYHI JaHl HaJaloTh BaroMy pojb TeHe-
THuHii npeaucnosuuii [1]. AIl" gacrimme 3ycrpi-
Y4a€eThCA Y JKIHOK, HiXK B YOJIOBIKIB 1 MOXE ypaxa-
TH 0C10 Oy/Ib-sKO1 BIKOBOI Kareropii [2].

[laroreHeTHYHO BapTO NPUAUTUTH YBary
reny HLA-DRBI1, 3okpema nokycam 03:01,
04:01. 3a yuactio HLA mentuani ayroaHTUTe-
HU Mpe3eHToBaHO T-mimdoruTaM, i came Ha il
JaHLI MOXJIMBE BUHUKHEHHs ayTtoarpecii. [Hmi
TeHeTHYHI MOoMIMOp(}i3MHU TaKOXX MaroTh 3Ha-
4yeHHs A1 po3BUTKY All' (anTHreH anonrosy-1,
penienTop A0 BiTamiHy D TOII0), a TAKOXK 3MIHU
Mpo3analibHUX Ta PETYIATOPHUX MEXaHI3MiB Op-
ratizmy. [3,4,5] Takox HagaeTbCs yBara BILUTUBY
(hakTOpiB 30BHINIHKOTO CepeAOBHIIA [6].

Buainsrore 2 THNM ayTOIMYHHOTO TemaTH-
Ty [7]. Ilepmuii THn XapakTepu3y€eThcs HasBHIC-
TIO QHTHUHYKJICAPHUX aHTUTLIL, aHTUTLI IO T IKOT
MYCKYJIaTypH, HEPO3UMHHUX aHTHUTLI 10 aHTUTE-
Ha TICYIHKW/aHTUTE€HA TIEUiHKH 1 MiAILTYHKOBOL
3ano3u. [Ipu gpyromy THIi CioCTEepiraroThes aH-
TUTLIA JIO TICYiHKOBO-KIIITHHHUX MIKPOCOM, aH-
TUTUIA O IIEYIHKOBOIO IIMTO30i1r0-1. MoxiuBi
Bapiallii o€ lHaHHS HAsIBHOCTI 200 B1ICYTHOCTI
JTAHWUX aHTUTLI [§], TpU BCTAHOBJICHHI J1arHO3Y
repeBara HaIa€ThCsl TaHUM O10TICIT.

Mera

Po3misiHyTH KITIHIYHUI BHIIAJOK ayTOIMYyH-
HOTO TeTMaTUTy B KOHTEKCTI CY4YaCHUX BHMOT JO
JIarHOCTUKU Ta JIIKYBaHHS.

Onuc KJIIHIYHOT0 BUNIAKY

[MamienTka 1960 p. HApOKCHHS 3BEpHYJIA-
Cs HA KOHCYJIBTaTUBHMM IIPUMOM B MEIWYHUU
ueHtp «Medico» 31.10.2024 p. 31 ckapramu Ha
YKOBTYIIHICTh IIKIPHUX MOKPHUBIB 1 CKJIEp OYeid,

POKEBHIA KOJIIp Ceuli, CIA0KICTh, MTIUBICTb, iI-
BUlIeHHs Temreparypu 1o 37,5 C. Baxae cebe
xBoporo 3 20.10.2024 p., koM BiA3HAYMIIA [TOSBY
YKOBTYIIHOCTI ckJiep 1 mkipu. Eminemionoriyuuii
aHaMHe3 He 00TsHKeHUH, PUIOM TeaTOTOKCHY-
HUX IpernapariB a0 HaMIpHUX KUTBKOCTEH aj-
KOTOJIFO 3arepedye, MpodeciiHi MIKiTUBOCTI,
€KCTIO3HUIII0 TeTTaTOTOKCHYHUX PEYOBUH 3arepe-
gye. CaJKoBHil 1 aJeprojoTiyHAN aHAMHE3 He
o0TsokeHuid. [IpoTaroMm ocCTaHHIX TPHOX POKIB
M1 YaC pyTUHHUX KIIHIYHUX 1 O10XIMIYHUX J0-
CIIPKeHb KPOBI IMOMiYaia MiJBUIIECHHS PIBHIB
AJIT, ACT 6inb1ie BepxHboi Mexi HopMu. Ore-
paTHBHI BTPYYaHHs 3arepeuye.

OO0’€eKTUBHO: 3arajbHUN CTaH 3aJ0BIILHUH,
CBIZIOMICTb $ICHA, HE TOPYIICHA, MIKipHI TOKPH-
BU IKTepU4YHi. Buammi cim3oBi CyOiKTepUYHI.
Temneparypa Ttina 37,3. llluronoxiOna 3anoza
He 30UIblIeHa, cuMeTpuyHa. Yactora cepueBux
CKOPOYCHb — 75 Ha XBHJIMHY, MYJIbC 33J0BIILHO-
TO HANIOBHEHHS, PUTMIYHUH. SI3UK BOJIOTHIA, KU-
BIT MpaBWIbHOI (HOpMH, M’SIKUH, O€300J11CHHIA,
Oepe yJacTh B aKTi AMXaHHS, BUCUIIKA BIJICYTHSL.
Cumnromu Kepa, OpTHepa, noznpa3HeHHs ode-
peBUHU HE BUsBICHO. [lediHKa BHCTymae 3-Mij
Kparo mpaBoi pebepHoi ayru (+1 cM), HIKHIN
Kpaii iIpHAH, piBHUHN, Oe300micHuA. Cenesinka
HEIO0CTYIHA Ui MajbHarii.

[lepen  mpuiiomMoM  mami€eHTKa  camo-
CTifHO  mpoimua  psag  oOctexxkeHb.  Pe-
3ynbTatu: OlOXIMIYHMM aHami3 KpoBi — Oi-
TipyOiH 3arajabHHUM 181,5 MxMob /71;

OutipyOiH mpsimuit  158,3 MKkMomb /i1, anaHiHa-
MiHoTpaHcepaza 874,1 On/n; acmaprarami-
HoTpaHc(epasza 1051,4 On/n; ramma-rimyTamar-
tpanchepaza 151 Op/n; nyxHa ¢ocdaraza
129,83 On/n; nakraraerinporenasa 860,12 On/i;
3arainpHUN OuUToK 80,32 Mr/m; oTxe, crocrepi-
TIACS CHUHIPOMH IIMTOJI3Y, >KOBTSHUYHHM,
XoJecTa3y. YIbTpa3ByKOBE JOCIHIPKEHHS Opra-
HIB 4EpEeBHOI MOPOKHUHU: Y3-03HAaKH TUQY3-
HUX 3MIH MEYiHKH 10 TUITY CTEaTo3y, BHYTPIII-
HBOTICYIHKOB1 KOBYHI MPOTOKH HE PO3IIMPEHI.
[TixmuryHKOBa 3271032 Bi3yalli3y€eThbes B yCiX Bij-
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nmimax. ['onoBka 21 MM, Tijo 15 MM, XBicT 25 MM.
KonTypu piBHI, CTpyKTypa apeHXIMH HEOIHO-
pimHa, ApiOHO3epHUCTA. EXOreHHICTh TapeHXIMHU
MigBUIIeHA. B JUISHII TOMOBKU Bi3yamizyeTbes
rimoexoreHHa cTpykrypa 15x6 mm. Bipcynrosa
MIPOTOKA HE PO3IIMPEHA.

Takox B cupoBaTIii KpOBi MaIi€HTKH OyIo
BUSIBJICHO OHKOMapKep MiANUTYHKOBOI 3ao-
34, >x0BuHOro mixypa (CA 19-9) 181.8 On/mi,
onkomapkep sieuHukiB (CA 125) 108 Op/mi;
pakoBo-eMOpioHaIBPHUN aHTUTeH 1,65 Hr/mi;
onkomapkep HE4 104 nmomnb/m; oHKOMapkep
niauuryHkoBoi 3ano3u (CA 50) 257 On/mo.

01.11.2024 6yno BUKOHAHO KOMIT FOTEPHY TO-
Morpadito opraHiB 4epeBHOI MOPOKHUHU 1 Ma-
JIOTO Ta3y 3 BHYTPIIIHBOBEHHHUM ITiICHIICHHSIM.
OTpumaHO Taki AaHi: MediHka 30iIbIIeHa, Kpa-
HiOKaylaJdbHUK po3Mip mpaBoi 1oii — 163 mwm,
napeHxiMa OfHOPiIHA, WIIBHICTH +36...+51 ox.
H. Ilapenxima 6e3 BoruumieBux 3MmiH. [lop-
TalbHa BeHa 10 14,5 mMm. B Boporax mediHkH
BH3HAYAIOTHCS JIIM(PATHUYHI BY3JH, PO3MipaMu
mo 11-14 mM; BigMidaeThbCs JTiHIMHE 3HUKEHHS
LIUJIBHOCTI, NepunopranbHo. JKoBuHHMI MiXxyp
3allOBHEHUH OIHOPIHUM BMICTOM; IIOMIpHO BU-
paskeHHi TieperuH Ha piBHI muiiku. CTiHKa 1U-
PKYJISIPHO TIOTOBIIEHA, MAKCUMAIBHO 710 9 MM,
OUTBII IHTEHCHBHE KOHTPACTYBaHHS CIHM30BOTO
miapy, miJICIM30BUM HAOpSK. X0JIe10X HE PO3IIIH-
penuid. IlignuryHKOBa 3a5103a TMOJIOKCHHSIM HE
3MiHeHa, 0e3 BY3JIOBUX 3MiH. BipcyHroma mpo-
TOKa He posmupeHa. [lapamankpearnyHa KiiT-
KOBHHA HE 3MiHEeHa. 30UIbIICHUX JTiM(paTUIHUX
BY3JIiB B UEPEBHIH MOPOKHUHI Ta 3204€PEBUHHO-
MYy IIPOCTOPI HE BUSBIICHO.

03.11.2024 mig yac MarHiTHO-PE30HAHCHOT
ToMorpadii 4epeBHOI MOPOKHUHU 3 OOIIFOCHUM
KOHTPACTHUM TMOCHJICHHSM (TIeUiHKa, ceJe3iHKa,
mianuTyHKoBa 3a103a)+MPXIIT BusiBineno 3minu
MEYiHKU — U(Yy3HO TINEepIHTEHCUBHUN CHUTHAI
MapeHxiMu, HerOMOreHHa mepdy3is, Mepurop-
TaJlbHUM HAOpsAK. BHYTpINTHbONIEUiHKOBI KOBY-
Hi TPOTOKU HE PO3LIMPEHi, KJIACHYHUUN MaTepH
3nuTTA. CTIHKHM OBYHOTO MiXypa Ju(y3HO Ha-
Opsikii no tuny «Double-Wall Signy.

KT-, MPT-03HaK HOBOYTBOPEHb B U€pEBHIN
MMOPO’KHUHI HE BHSIBIICHO, OJTHAK 3a3HAYCHI 3Mi-
HU YKOBYHOTO MiXypa HOTPeOYIOTh BUKITIOUCHHS
rOCTPOro XOJELUCTUTY, & 3MIHU IIEYIHKU — remna-
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TUTY. Y 3B 53Ky 3 LIUM HAalli€eHTKy OyJI0 Hampas-
JICHO Ha KOHCYJIBTAIIIIO XIpypra 3 METO BUKIIIO-
YEHHs XipypriuHOi MaToIOorii.

[TamieHTKyY OyJI0 MPOKOHCYJIETOBAHO B 1HCTH-
tyTi [IlanimoBa B BijaieHH] Xipyprii miaIuTyH-
KOBOI 3aJI03U Ta >KOBUOBUBITHUX MpOTOK. [liar-
HO3 paKky MiJIIUIYHKOBOI 3a703U ab0 TOCTpOro
XOJIEIIUCTUTY OYyJI0 BHKIIIOYEHO.

[Monmanpir gociKEHHS MaTi Ha METi 3’sICy-
BaHHS TNPUYNHA BUHUKHCHHS ITUTOJITHYHOTO
cuHApoMy. Mapkepu BipyCHHMX Te€NaTHUTIB (re-
natut A — antutiia IgM, renatut B — HbsAg,
anti-HBs, HBcAg, [TJIP HCV DNA, renarur C
anti-HCV, IIJIP HCV RNA, remarut D — 3arais-
Hi aHTHUTLNA) OyNIK BiJCYTHI.

Mapkepu mnapa3uTapHUX 1HBa3iii HE BHIB-
JeHO (BHKJIIOYEHO JIEMTOCHIpO3, OMICTOPXO03,
dacimonpo3, IAMOII03, acCKapumo3, €XiHOKO-
k03). OTxe, BipycHY abo mapaszuTapHy NpUPOILY
3aXBOPIOBaHHs Oyl0 BHKIIOUYEHO. PiBeHB Miji,
LepyJIoIIa3MiHy B Nepu@epruyHiil KpoBi mari-
€HTKU HE BUXOJWIN 3a HOPMaJIbHI MeX1. AHaJi3
KpOBI Ha HasBHICTh AHTHUHYKJICAPHUX AHTHUTLI
(ANA) mokasayB MO3UTUBHHUI pe3yabrar. Tutp
ANA: 1:320. Anturina IgG (LKM-1) go mikpo-
COM TEYIHKH 1 HUPOK HE BUSBIEHO. AHTHUTLIA
JI0 IUTOIIIa3MH HEUTPO(DIIB, 110 BUABISIOTHCS
IOpU TMEPBHHHOMY CKJIEPO3YIOUOMY XOJAHTITI,
HE BHSBIEHO. BogHOuac mpomoBxyBasiocs crio-
CTEpEKEHHS 32 OKa3HUKAMH 3arajbHOTO 1 0io-
XIMIYHOTO aHaJli3y KpOBi, a TAaKOX 3arajbHOro
aHaJi3y cedl MaIieHTKH B JUHAMIIII.

Pesynbrar nocmimxens 3a 12.11.2024: B 3a-
rasibHoMy aHami3ikpoBi—IIIOE 39 mwm/rox, neiiko-
nuTapHa popmyna: eozuHodinu 7,0%; nanudxos-
nepHi 4,0%; cermenrosiaepHi 43,0%; nimdouutu
34,0%; monomutu 12,0%; OloxXiMiYHUN aHANI3
KpoBi: OLmipyOin 3aranpHuii 170.0 MKMOIIB /1T;
O1nipy6in mpsmuid 149.1 mxMmons /m; GinipyOiH
Henpsmuid 20.9 mMxmons /m; AJIT 1185.9 Op/n;
ACT 1068.0 On/m; I'TT 265 Opn/n; nmyxna ¢oc-
¢daraza 109.33 Ogp/n; naxraraerizporeHasa
653.49 On/i; 1gG 3arampHuii 25 1/7; 3araiib-
HUK Oimok 67.41 r1/m; C-peakTuBHHU OUIOK
9,6 Mr/i; kpeatuHiH 68 MKMOJB/J, OLIKOBI
dpaxuii: ¢pakuis ansOyminiB 48.77%; ¢dpak-
uis ramma-roOyniniB 23,18%; ¢pakuis mio-
OyniniB 51.24%, xoarymorpama: ¢GiOpuHOTEH
4,68 T/11 IpU 1HIIMX MMOKAa3HUKAX B MEXax HOp-
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mu. Jlimigaui npodise: 3araJpHANA X0JIECTEPUH
7,15 mmonb/n ipu HOpMi <5,2 mmoub/i (pede-
pentHi 3HaueHHs1, ESC 2016), xonectepuH Jimno-
MPOTEIIB HU3BKOI IIIBHOCTI 5,30 MMOJIB/1T ITpH
HOpMi <3 MMOJIb/JI, XOJECTEPHH JIIMONPOTEIiB
Jy»e HU3bKOT MIUTBHOCTI 1,50 MMOmB/1 Tipu HOP-
Mi 0,26-1,04 MMOIB/J1, XOJMECTEPUH JIIMTOTPOTEi-
JIiB BUCOKOI MUTEHOCTI 0,84 MMOJIB/JI IpH HOPMi
>1,2 (pedepentHi 3nHauenHs, ESC 2019), xo-
JIECTEPUH HE-JINOMPOTEINIB BUCOKOT MIUIBHOCTI
6,31 MMonb/nm ipu HOpMI <6,31, Tpurminepuan
3,28 mmonw/n mpu HOpMi <1,7, amomimnornpore-
iH-Al 0,96 r/n npu HOpMi 1,05-2,05 /11, amomi-
nonpotein-B 1,78 r/n mpu Hopmi 0,60-1,40 /7,
ninomnporein (a), Lp(a) ximpkicHo 3,24 wmr/mn
npu Hopmi 5,7-31,2 mr/mn. PiBens depuruny
KpoBi — 150 ur/mi npu Hopmi 13-232 Hr/mu quis
xiHOK. PiBenp BiTaminy B12, ¢omieBoi kucio-
TH B MeéXaX HOpPMHU. [JIH0KO3a KpOBI, 1HCYJIIH B
Mexax HopmH, ofgHak iHAeKC HOMA 3,24 npu
Hopmi <3. TupeorponHuii ropmoH, T3 BUIbHHIA,
T4 BinbHUI Oyau B MeXax HOPMHU. AHTH-THpE-
ornoOymiH abo aHTHUTINA A0 TUPEONEPOKCUIA3U
BUSBIIEHO He Oyno. PiBeHb mapaTropmMoHy B Kpo-
Bi B M@Xax HOpMH. AHaJi3 cedi 3arajbHHii: KO-
Jip OypIITHHOBUH, TEHKOIIMTH 75 HA MKJI, O17I0K
0,033 r/m, 6akrepii ++++

OTxe, B MaLi€HTKH 30epiraBcsi IUTOIITHY-
HUW CUHAPOM 1 BUSIBJIICHO MIABUIIICHHS BCIX IO-
Ka3HUKIB JIIIJOrpaMy, rineprammariooysiiHe-
MIIO.

OcCKibKM MiBUINEHUI THUTP AaHTUHYKJIE-
apHUX aHTUTUI CBIAYUTH MPO MiABUIICHY Bi-
POTiHICT caMe ayTOIMyHHOIO TeHe3y IaTo-
JIOT1YHOTO MPOLECY IMEeYiHKH, OyJI0 MPOBEACHO
JOCIIJKCHHS, SIKI € JIarHOCTHYHO 3HAYYIIMMHU
JUTSL TIATBEP/KEHHS JIIarHO3y ayTOIMYyHHOTO Te-
natuty — enacrorpadiro i 6ionciro nedinku. OTt-
pUMaHO pe3yabTaru: enactorpadis — IMiJBUILE-
HI MOKa3HUKH KOPCTKOCTI MapeHXIMU MEYiHKH,
METAVIR: F3-4; Giomncis — iHIEeKC IricTOJIOr Y-
Hoi akTuBHOCTI 32 Knodell: 12; cranis rematuty
3a Ishak: 10, rictonoriuna akTUBHICTH Ta CTYy-
ninb pi6po3y 3a METAVIR: F3A3, 1o cBiAYUTH
PO BUPAKECHUN 3alIaJIbHUN IIPOLEC.

Ha ocHOBI KIIIHIYHUX, aHAMHECTHYHUX, Ja-
OopaTropHUX JaHUX OYyJI0 MOCTABJICHO JIarHO3:
«AyrtoimyHnnauit renatut, Tun . Ceporno3uTus-
Huii BapiaHT. [lupo3 neuinku ». [larienTi Oyio
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MPU3HAYEHO JIIKyBaHHS METUJINPETHNU30JI0HOM
B J1031 56 MT 3TiJIHO 3 peKOMEHAAIIIMU AMepH-
KaHCBKOTO TOBapucTBa remaronoris (40-60 mr).
Takox mamieHTHi OylIO HaJAaHO pPEeKOMEHAIli
CTOCOBHO XapuyBaHHS: JOTPUMYBATUCh Cepe-
36MHOMOPCBHKOI J1€TH, MiHIMI3yBaTH CIIOXKH-
BaHHS CMa)KEHO1, KOTYEHOI 1K1, HamiB(abpurka-
TiB.

[amienTka BUKOHYBajla PEKOMEHJAIlil CTO-
COBHO JII€TH Ta NMPUHOMY NPHU3HAYCHHUX Ipera-
pariB. IIpoTdrom mnepuioro THXXHS JIKyBaHHS
3a(hiKCOBAHO IMO3UTHBHY IWHAMIKY y BHIJISII
3HUKHEHHS 1KTEPUYHOCTI MIKIPHUX IOKPHUBIB 1
ckiep oueil. OCKUIbKM cXeMa JIiKyBaHHS Iie-
penbauae OIIHKY BIJAMOBi/I Ha JIKyBaHHS 4Yepes
2 TKHI 3 TOJANIBIITUM JOAaBAHHSIM a3aTiONPUHY
(32 HASIBHOCTI MMO3UTUBHOI BiJIMIOBI/Ii HA JTIKYBaH-
Hs1), OyJI0 OLIIHEHO HOBI PE3yJAbTaTH KIIHIYHOTO
1 610XiMIYHOTO aHaJIi3y KpOBi, a TAKOX OyJIO OT-
pUMaHO pe3yabTaT JOCHIDKEHHS aKTUBHOCTI
dbepMeHTy TiomypuUHMeTHIATpaHcepaszu; nedi-
ATy 1HOTO (hepMEHTY He BUSBICHO. OCKIIbKH
3HIDKCHHSI PIBHSI TIEYIHKOBHX TpaHCaMiHa3 Yy
BIJINOBI1/Ib HA METHJINIPETHU30JI0H 1 HOPMaJIbHUIA
piBeHb aKTHBHOCTI TIONMypUHMETHITpaHChepa-
3U € MPEAUKTOPOM ONTHMANbHOI BIAMOBIAI Ha
JKYBaHHS a3aTiONPUHOM, OyJI0 JOAAHO JI0 BXKE
posmnouaroi Tepamii azationpus B 1031 50 mr (pe-
KOMeHI0BaHOw € mo3a 0,5-1 Mr/kr macu Tina,
B YKpaiHl IOCTYNHOIO € TalneroBaHa ¢opma B
1031 50 MT, 1m0 BIAMOBIZa€E paMKaM PEKOMEHI0-
BaHOI /103U B KOHKPETHOMY BHUIAJIKY).

[Tomanpmuii TIaH JTIKyBaHHS B BIJIOBITHO-
CTl 0 CyYyaCHHUX raiiilaiiHiB MOJArae B MOCTY-
MOBOMY 3MEHIICHHI JO3W METHIINPEIHI30I0HY 1
BIJIMOBI BiJ HBOTO.

PexoMeHI0BAHO MOHITOPUHI  TEYIHKOBHUX
TpaHCaMiHa3 MOMICSIIS.

[lepenocumicTh 3anpONOHOBAHO Tepartii 3a-
JIOBUTBbHA, TIAIIIEHTKA 32/I0BOJICHA MTOKPAIICHHSIM
CBOTO CTaHy, X04a i 3a3Hayae mpo nodivHi edek-
TH B BUIVISIAL 3MiHU (OpMH O0IHAYYS («MICSIIHE
00U ).

[Ipn KOHTpPOIBLHOMY IOCIHIJKEHHI BHUSBIIE-
Ho: IIIOE 19 mM /rom; remorno6in 150 r/m; re-
matokput 42,7%; I'TT 44 Opn/n; xonectepuH
8,53 Mmoub/1; O1mipyOiH npsMuit 7,3 MKMOJb /11;
OinmipyOin Hempsimuii 6,3 MKMONb /i1; OUTipy-
611 3aranmeuuii 13,6 mxmons /i1; AJIT 28 On/n;
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ACT 20 On/m;3AC: conoM’siHO-)KOBTUH KOJIip,
BigHOCHA 1iabHICTE 1,030, 610K, IIIOKO3a Bij-
CYTHI, IedkouuTy 2-3 B MO 30py. AHaMII3 ceui
3a Heuunypenko: pH 6,0; neitkouutu 1000 B
Imi ceui; eputporuty 250 B 1 Mt cedi; numiHA-
pu 0B 1 M.

Puc. 1. lunamika pisuiB AJIT, ACT
10 (30.10.2024, 12.11.2024) i mig yac TiKyBaHHS

[IporHo3: 3a yMOB JOTpUMAaHHS TaIli€EHTKOIO
BCIX PEKOMEHAIlId MOXKIIMBA CTIMKA peMicis.

OO6roBopeHHs

JInst MiarHOCTUKU ayTOIMYHHOTO CTBOPEHO
JIEKIIbKA IIKaJI, IK OUIBII 00’ €MHI 3a KiJIbKICTIO
MyHKTIB, TaK 1 CIOPOIIEHI, OHAK KIIFOUOBUM JIi-
arHOCTHYHUM METOIOM € BHKOHAHHA Oiomcii
neuinku [9]. kama Revised Original Score for
Autoimmune Hepatitis (AIH) BpaxoBye crarh
TMaIi€HTa, CIiBBIIHOIICHHS MEYIHKOBUX TPaHC-
aMiHa3, piBeHb IIOOYIIHIB B CHPOBATIIl KPOBI,
TUTP aHTUHYKJICAPHUX AHTUTLI, HASABHICTh YU
BIICYTHICTh AHTHUMITOXOHJPiaJbHUX aHTHUTLI,
MapKepiB BipyCHUX IeNaTUTIB, BKUBAHHS aJIKO-
rojto abo rermaToTOKCUYHUX TpemnapariB, JaHi
Olomcii meuinku. [{o JikyBaHHS 3a L€l IIKa-
Joro marieHTka Habpana 19 Ganis, mo Bigmo-
BiJIa€ BHMCOKIM BIpOTiJHOCTI ayTOIMyHHOIO re-
TIaTUTY.

Jlnst ouiHKy cTynens ¢pidpo3y Me4iHKH BUKO-
puctoByetbes mkana METAVIR, mo BpaxoBye
aKTUBHICTb 3allaJIeHHsI Ta Xxapakrep ¢piopo3y. [H-
nexcu Knodell, Ishak Takoxx momomararoThb OI1i-
HUTH TICTOJIOTIYHY aKTUBHICTH renatuty. Bci mi
IKagu OyJI0 BUKOPHCTAHO Il BCTAHOBJICHHS
JiarHO3y, OMKMCAHOT0 B 1aHii poOOTI.

ISSN 2786-6661
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[IpencraBneHuit KIIHIYHUN BUITAJIOK SIBIISE
ocoONMMBHi 1HTEpEC Yepe3 Te, Mo AUPEPECHITIHHY
JIarHOCTHKY ayTOIMYHHOTO T€MaTUTy JOBEIOCS
IPOBOAUTH HE TIJABKH 3 IHIIMMHU ayTOIMyHHUMHU
3aXBOPIOBAHHSIMU TIEUiHKHU, a i 3 HOBOYTBOPEH-
HSM MIIUTYHKOBOI 3a1034 (IMifo3pa BUHHKIIA
yepes nani Y3/[-10cTaiKeHHs], a TAKOXK BUSBIICHI
OHKOMAapKepH, OTHAK BOHU HE € CTIeU(IIHIMH 1
MOXYTb OyTH HASSBHUMH TIPY TENIATUTI ), TOCTPUM
XOJICITUCTUTOM. 3HAYHUW BHECOK JJII BCTAHOB-
JICHHS JIarHO3y Majo BU3HAYCHHS TUTPIB ayToO-
IMyHHUX aHTUTUI. 30KpeMa, B MAaI€HTKH OyjI0
BUSIBJICHO MapKepH ayTOIMYHHOTO TelaTUTy —
AHTHHYKJIEapHI aHTUTLIa B A1arHOCTUYHO 3Ha-
YyIIOMY TUTpi; HE BUABIECHO MapKepu MEpPBUH-
HOTo OLT1apHOTO IIUPO3Y — AHTUMITOXOH IpiaJIbHI
AQHTHTINIA, aHTUTLIA O MIKPOCOM TEYiHKHU 1 HU-
pok. CkJagHICTh NpU AIarHOCTHULI MPEICTABISE
Hecneuu(iuHiCTh aHTUTLI, BIPOT1AHICTH TaK 3Ba-
Horo «overlap-cuanpomy» [10,11] 3 mepBuHHUM
OlTiapHUM XOJIAHTITOM, a TAKOXX MOTpeda B iHBa-
3MBHOMY BTpYyYaHHI sl BepH]ikamii miarHosa.
B konkpetrHOMY BUMaaKy overlap-cunapom Oyio
BUKJIFOUEHO 3TiHO 3 [lapu3pkumu KpuTEpissMu
(BpaxoBano piBHi ['TT 1 JI®, gani 6iorcii, aHTH-
Tijla, HAsIBHI B KPOBI MAIIEHTKH).

30/10TUM  CTaHJAPTOM JUIsl  JIIarHOCTUKH
ayTOIMYHHOTO TeNaTuty € Oiorcis nediHku. B
[IBOMY JTOCIIIIPKEHHI MU MaJIF 3MOTY CIIOCTepira-
TH 3MiHH, XapaKTEpHI AJIs 3aMajbHOTr0 ypaxkeH-
HS TEYIHKH 1 SIKI KOPEIOBAIU 3 MiABUIICHUMU
PIBHSIMH TI€4iHKOBHX TpaHcamiHa3. Takumu 3Mi-
HAaMH € BOTHHIIIA 3alaJIeHHS W HEKpo3y, mepe-
BaXHO ITUIa3MOLUMTapHa 3amajibHa 1HQUIBTpaLis
TKaHWHY nieuink [ 12]. [lepen BKiroueHHSIM a3a-
TIONPHUHY B Tepariio 0a)KaHO BU3HAYUTH PiBEHb
AKTUBHOCTI ()epMEHTY TIOMypPHUHMETHITpaHC]e-
pa3u, OCKITbKY HAaJIBUCOKUH a00 HaTHU3BKUI Pi-
BEHb MOXKE CIPUYUHUTH HEAJeKBAaTHY BIAMOBIIb
Ha Teparito [13,14]. Meroro Teparii € cTiiika pe-
micis (Hopmamizaiis piBaiB AJIT, ACT, IgG), mo
MOYKJIMBA 32 YMOBH JIOTPUMaHHS MAIli€HTOM BCiX
pexomenaartiit [15].

BucHoBku

AyTOIMYHHHH TenaTUT Mae OyTH BKIFOYECHHIA
B TU(epeHLiHY JIarHOCTUKY 3a HasIBHOCTI O3HAK
B TAII€HTA MATOJIOT1i TIEYIHKH HEBIJOMOTO T€HE3Y.

KomriutekcHuM miaxig A0 AIarHOCTHKH, IO
BKJIFOUA€ B cebe 1abopaTopHi JOCHTIKEHHS 1 01-
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OTICIIO TEUYIHKH, JO3BOJISAE MiaiOpaTH JTiKyBaHHS, 3roga Ha myOaikaniro
110 TOKPAIIHUTh SKICTh XKHUTTS TMaIli€HTA 1 J03BO- 3anmydeHa Maii€HTKa MOTOAUIach Ha aHali3
JTUTH HOMY BBIITH B CTIHKY pEMICIIO. CBOIX JIaHUX 1 MyOMiKaIii0 HOTO PYKOIHCY.
dinaHCyBaHHA ORCID ID i BHeckH aBTOpa
Jlane MOCHIDKCHHS HE OTPUMAjo 30BHIII- (A,B,C,D) Anna Usachova,
HBOTO (hiHAHCYBAHHSI. (A,C.E,F) Lyudmila Onyshchuk
Konduaikr inTepeciB A — Work concept and design, B — Data

ABTOp 3asBisi€ Mpo BiAcyTHICTH KOH(DiKTY  collection and analysis, C — Responsibility for
iHTepeciB 1 BmacHOi ¢iHaHCOBOI 3arfikaBieHocTi  statistical analysis, D — Writing the article, E —
IIPH MiJITOTOBLI JJAHOI CTaTTi. Critical review, F — Final approval of article.
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Autoimmune hepatitis. Clinical case

Anna Usachova, Lyudmila Onyshchuk
Department of Internal Medicine No. 1, Bogomolets National Medical University, Kyiv, Ukraine
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Anna Usachova
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Abstracts: autoimmune hepatitis is a rare disease of the liver that is charachterised by
heteromorphism of a clinical picture, antinuclear antibody presence, hyperhammaglobulinemia,
histological changes of liver.

The etiology of autoimmune hepatitis is unknown, but the influence of genetic and environmental
factors is assumed. The course of the disease varies from completely asymptomatic to the development
of liver failure. This disease more often affects women and can debut at any age. There are two types
of autoimmune hepatitis depending on the type of antibodies detected in the patient. First type is
charachterised by presence of antinuclear antibodies, anti-smooth muscle antibodies, antibodies
against soluble liver antigen/ liver pancreas antigen. In the second type, antibodies to liver cell
microsomes, antibodies to liver cytosol-1 are observed. In both variants, either one type of antibody
or all of them can be present. The aim of the study is to describe a clinical case of autoimmune
hepatitis in the context of modern requirements for diagnosis and treatment. A patient born in 1960
who complained of yellow skin, weakness, sweating, increased body temperature was examined at the
Medico Medical Center. During further laboratory and instrumental studies, the syndrome of cytolysis
and changes in the organs of the abdominal cavity were revealed, which required the exclusion of cancer
of the head of the pancreas, acute cholecystitis. During the surgeon's consultation, these pathologies
were excluded. The viral, parasitic, toxic, medicinal nature of the disease was not confirmed, so there
was a suspicion of the autoimmune genesis of the disease. Antinuclear antibodies were detected in
the patient's blood serum, which is one of the criteria for establishing a diagnosis of autoimmune
hepatitis, so the task was to confirm or refute this diagnosis. With the help of ultrasound elastography
and liver biopsy, characteristic changes were revealed, such as foci of inflammation and necrosis,
mainly plasmacytic inflammatory infiltration of liver tissue. A differential diagnosis was made with
primary biliary cirrhosis, primary sclerosing cholangitis. A diagnosis of autoimmune hepatitis was
established. Treatment with methylprednisolone was started, and the patient's condition and response
to treatment are currently being monitored. Within a month of therapy, it was possible to achieve
positive dynamics, which is manifested by the normalization of the level of alanine aminotransferase
and aspartate aminotransferase. The further plan of treatment consists in gradually reducing the dose
of methylprednisolone and achieving a stable remission of the patient. Autoimmune hepatitis should
be included in the differential diagnosis if the patient has signs of liver pathology of unknown origin. A
comprehensive approachto diagnosis, whichincludes laboratorytests and a liver biopsy, allows choosing
a treatment that will improve the patient's quality _

. .. Copyright: © 2025 by the authors;
of life and allow to enter a stable remission. licensee USMY.J, Kyiv, Ukraine.
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Case report of multidisciplinary management of complex pathology of
the reproductive system against the background of congenital anomaly of
the uterus in combination with surgical pathology
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Abstract: this clinical case is an example of successful treatment of complex pathology of the
reproductive system against the background of congenital anomaly of the uterus, specifically complete
septate uterus with duplicated cervix and longitudinal septum of the upper third of the vagina, in
combination with surgical pathology, such as lefi-sided direct reducible inguinal hernia, using
simultaneous surgical intervention with laparoscopic access. No complaints were found during the
patient's visit for an annual preventive examination. A full physical, laboratory, and instrumental
examination was performed, such as general examination, breast examination and palpation,
gynecological examination, including speculum examination and palpation of the pelvic organs,
cytomorphological examination of both cervixes, microscopic examination of genital discharge, and
transvaginal ultrasound of the pelvic organs. Due to the detection of a mass in the left ovarian region,
as well as signs of vulvar lichen sclerosus, additional examination was conducted — ovarian tumor
markers (CA 125, HE4, ROMA index) were determined, a Pipelle biopsy of both uterine cavities, a
vulvar biopsy, and pelvic MRI were performed. Surgical specialists were involved due to the suspected
left-sided direct reducible inguinal hernia for a consultation to establish an accurate diagnosis and
choose the optimal therapeutic strategy selection. The multidisciplinary approach to the patient's
management demonstrated high treatment efficiency using minimally invasive techniques and
contributed to a favorable prognosis.

Key words: Hernia; Infertility; Female; Preventive Medicine; Uterine Duplication Anomalies;
Vulvar Lichen Sclerosus; inguinal.

Introduction 9.4%, 44.1% of which are uterine septum,

According to the World Health Organization  22.3% are bicornuate uterus, and 17.9% are
(WHO), the overall prevalence of congenital unicornuate uterus. The described congenital
malformations among newborns is about 3-6%, malformations are usually diagnosed in women
5-10% of which are uterine anomalies [1]. The at the peak of their reproductive age — between
dynamics in Ukraine are similar to the above: 20 and 30 years — during an examination due
the prevalence of genital anomalies is about to infertility, repeated miscarriages, and other
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obstetric or gynecological complications, the
frequency of which varies between 25-50%
depending on the type of anomaly [2].

In addition, this clinical case is an example
of the increasing prevalence of vulvar lichen
sclerosus among women of reproductive age,
which is more commonly associated with the
menopausal period, and raises concerns among
modern researchers [3].

Aim

The purpose of the clinical case report of
complex reproductive pathology against the
background of the congenital uterine anomaly
was to determine the impact of the defect on
the functioning of the reproductive system,
the likelihood of complications and associated
pathologies, as well as to assess the effectiveness
of a multidisciplinary approach in the diagnosis
and treatment of the patient, and to investigate
the role of preventive examinations.

Description of the clinical case

A 35-year-old female patient visited an
obstetrician-gynecologist foran annual preventive
examination. There were no complaints at the
time of the examination.

Anamnesis: at the age of 22 years, a congenital
uterine anomaly was diagnosed during a routine
examination. A right ovarian cyst was diagnosed
during a routine examination one year ago, and
surgical intervention such as laparoscopic ovarian
cystectomy was performed. The obtained material
was sent for histopathological examination, which
confirmed a corpus luteum cyst with hemorrhage.
The patient denies any history of tuberculosis,
hepatitis, sexually transmitted diseases, or other
surgical interventions. No significant allergic and
hereditary conditions are reported. Menstruation
began at the age of 13, lasting 5 days, painful,
with increased amount of discharge, and regular
28-day cycle. The patient is married, sexually
active, does not use contraception, but has never
been pregnant.

Findings from the physical examination: the
external genitalia were properly developed, a
white-colored area with signs of mucosal thinning
and shine was visualized; pubic hair distribution
had female pattern; the vaginal introitus was
open; a longitudinal septum was observed in the
upper third of the vagina, along with two separate
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cervixes, both macroscopically unchanged; uterus
was not enlarged, mobile, non-tender; the adnexa
on the right were not palpable, on the left were
enlarged, with a round, mobile, non-tender mass
measuring up to 3 cm in diameter; fornices were
deep, parametrium was free; vaginal discharge
was mucous, moderate in amount. The mammary
glands were symmetrical, no deformities were
visualized, the skin was unchanged, the nipples
were symmetrical, not deformed, the breasts
were soft, non-tender, there was no pathological
discharge from the nipples, and the regional
lymph nodes were not palpable. Additionally,
a rounded bulge of the anterior abdominal wall
approximately 5 cm in diameter was visualized
in the left inguinal region above the inguinal
ligament. It was soft, non-tender, self-reducing
in a horizontal position, with a positive cough
impulse sign. Due to this findings, a surgeon was
involved in the diagnostic process and a left-sided
direct reducible inguinal hernia was established.
A Pap smears from both cervixes was
performed — type I (normal); a microscopic
examination was done — II degree of vaginal
cleanliness, mixed, moderate microflora, no
gonococci, trichomonas, chlamydia, fungi, or
clue cells were detected; ovarian tumor markers
were evaluated — CA 125, NE4, ROMA index —
within reference limits. A transvaginal ultrasound
ofthe pelvic organs revealed an abnormality of the
uterus — complete septate uterus with duplicated
cervix and longitudinal septum of the upper third
of the vagina (class Il according to ASRM 2021)
(Pfeifer et al., 2021) (Image 1), a left ovarian
dermoid cyst (ORADS?2), a subcutaneous mass
in the left inguinal area (suspected pelvic serous
cystocele), and a left-sided inguinal hernia.
Further diagnostic workup was planned, and
surgical intervention was deemed necessary. A
Pipell biopsy of both uterine cavities, and a vulvar
biopsy were performed, where the fragments of
endometrium corresponding to the proliferative
phase, and moderate hyperkeratosis of the stratified
squamous epithelium without neoplasia (vulvar
leukoplakia) were detected. Pelvic MRI revealed a
complete uterine septum with cervical duplication
and a longitudinal vaginal septum at the level of the
upper third; an oval-shaped left ovarian mass with
a well-defined contour, heterogeneous content
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Image 1. 3D image of complete uterus duplication,
which is made during transvaginal ultrasound of the
pelvic organs
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with a significant fat component and a solid
mural nodule, which most closely corresponds
to a mature teratoma (Image 2A); a right ovarian
follicular cyst (Image 2B); a left-sided inguinal
hernia (Image 2C); a subcutaneous mass in
the left inguinal area (suspected pelvic serous
cystocele) (Image 2D), and adhesions at the level
of the uterine body and right ovary (postoperative
changes).

A full preoperative workup was conducted,
and no other pathological changes or
contraindications to surgery were found.

The clinical diagnosis was made: congenital
uterine anomaly: complete septate uterus with
duplicated cervix and longitudinal septum of the
upper third of the vagina (type III according to
ASRM 2021 classification), left ovarian dermoid
cyst (ORADS2), right ovarian follicular cyst,

Image 2. Data of the pelvic MRI
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left pelvic serous cystocele, vulvar leukoplakia,
primary infertility, pelvic adhesions, left-sided
direct reducible inguinal hernia. The consilium
with general surgery team was held, and a
decision to perform simultaneous surgery using a
laparoscopic approach was made. In the course of
the surgery, the adhesiolysis was made, the cysts
of the left (Image 3, white arrow) and right ovaries
were removed, the cyst of the left round ligament
(Image 3, yellow arrow), which was previously
interpreted as a left-sided pelvic serous cystocele,
and the hydatid of the left fallopian tube were
visualized and removed.

Image 3. Visualization of a left ovarian teratoma
and a cyst of the left round ligament during
simultaneous laparoscopic surgery

After the gynecological part of the surgery,
the hernioplasty of the left-sided inguinal hernia
was performed by general surgeons. The obtained
material was sent for pathological examination,
which confirmed the mature teratoma. The final
diagnosis was made: congenital uterine anomaly:
complete septate uterus with duplicated cervix and
longitudinal septum of the upper third of the vagina
(type III according to ASRM 2021 classification),
left ovarian dermoid cyst (ORADS?2), right ova-
rian follicular cyst, left round ligament cyst,
left fallopian tube hydatid, vulvar leukoplakia,
primary infertility, pelvic adhesions, left-sided
direct reducible inguinal hernia.

The postoperative period was uneventful.
The patient received antibiotic therapy (cefazolin
1.0), pain management (paracetamol solution 1%
100 ml and dexketoprofen 2.5% 2 ml), infusion
therapy (glucose solution 5% 400 ml and other

ISSN 2786-6661
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crystalloid solutions). Postoperative wounds
healed by primary intention, and dressings were
performed using an aqueous iodine solution.
Patient was discharged in satisfactory condition
on postoperative day 4. Follow-up pelvic ultra-
sound showed no pathological changes.

Disscusion

During the analysis of the presented clinical
case, a favorable prognosis was established
considering the dynamics of complex pathology
of the reproductive system and the patient's
recovery rate after an effective simultaneous
surgical intervention.

The issue of reproductive function
implementation remains unresolved. Based
on the numerous studies on this subject [4], it
can be concluded that pregnancy is possible in
cases of congenital uterine anomalies, as well
as its successful management. However, this
usually requires the involvement of reproductive
specialists to apply additional reproductive
technologies, as well as enhanced monitoring of
pregnancy to prevent and timely detect potential
complications. Considering this information,
the patient was provided with appropriate
recommendations.

In addition, the detection of vulvar
leukoplakia in a patient of reproductive age
is noteworthy, as it is usually a consequence
of vulvar lichen sclerosus and is more typical
for the menopausal period[5]. In this case, the
patient does not have any complaints regarding
the diagnosed pathology, but this finding
requires further investigation and observation.
If symptoms develop, the appropriate therapy
should be prescribed. In this regard, the patient
was informed about possible course of events and
received the necessary recommendations.

Conclusions

Congenital uterine anomalies affect the
functioning of the reproductive system and
are primarily associated with infertility. Their
presence also significantly increases the
likelihood of coexisting reproductive system
pathology, which requires a comprehensive
examination for timely detection and treatment.
A multidisciplinary approach, involving colla-
boration among specialists from different
fields, enhances the efficiency of diagnostic
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NOBHO20 NOOBOEHHA MAMKU MA WUUKU MAMKU 3 NO30082CHbOIO NEPEMUHKOI0 8EPXHbOI mpemunu
nixeu, y NOEOHAHHI I3 XIPYP2iuHOIO NAMOJIOCIEI0 — NIB0OIUHOI0 NPAMOIO 8NPABUMOIO NAXOB0I0 KUJLOIO,
i3 3aCcMOCy8anHs CUMYILIMAHHO20 ONEePAMUBHO20 8MPYYAHHA TANAPOCKONIYHUM 00CmMYNnoM. Y xo0i
36EPHEHHsT NAYIEHMKU Ol NPOXOONCEHHS WOPIYHO20 NPOQDIIAKMUUHO20 0270V HCOOHUX CKApe
He Oyno eusaeneno. byno euxkonano noeHoyinne QizukanvHe, 1adbopamopHe ma iHCMPYMEHMAIbHe
006CcmedceH s — 3a2anbHull 02150, 021140 Ma NAIbNAYIst MOTOYHUX 347103, 2THEKONO2IUHULL 027110, 8 MOMY
yuci 02150 y 03epKanax ma naibnayis Opeanie Maioco masy, yumomopghonociune 00CaiodcerHs 000x
WULIOK MAMKU, MIKPOCKONIYHe OOCNIONHCEHHSI 8UOLIEHb I3 CIAamesux Opeanie ma mpaHceaciHailbHe
VILbMPA38yK08e 00CHIONHCEHHS OP2aHi8 MAl020 ma3zy. ¥ 36 'a3Ky i3 6UAGIIEHHAM HOBOYMBOPEHHS 8 OLIAHYL
J1I8020 ACYHUKA, A MAKONHC O3HAK AMPOPIUHO20 CKIEPO3YIOU020 NiXEHY NPOEEOeHO 0000CMeHCeHHs —
suznauweno ouxkomapkepu sicynuxie (CA 125, HE4, inoexc ROMA), nposedeno naiinenv-0ionciio
3 0box nopodxcnun mamxu, 6ioncito gyneeu ma MPT opeanie manoco masy. 3anyueno cneyianicmis
Xipypeiuno2o npoghinio uepez nioospy Ha HAAGHICMb JIBOOIUHOI NPAMOI 6npasumMoi naxoeoi Kuiu
011 NPOBEOEHHSA KOHCUNIYMY U000 BCMAHOBILEHHA MOYHO20 O0iacHO3Y Ma 0OpAHHA ONMUMATLHOL
mepanesmuynoi maxkmuxu. Mynomuoucyuniinapuuti nioxio y 6e0eHHi nayicHmKu Nokasas GUCOKY
eghekmugnicms NIKYBAHHSA i3 3ACMOCYBAHHAM MEHUL THBAZUBHUX MEMOOUK Md CMEOPUE CNPUAMIUSULL
NPOCHO3.

Kurouosi ci1oBa: naxoBa Kuiia, >kiHOYE HEIUILI14, TpodIaKTUYHA METUIIHA, aHOMAJTI1 IIOIBOEHHS
MAaTKH, CKJIEPO3YIOUYHii JiXEH BYJIbBU.
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Anomauyisn: 8uc8imieHo NOWUPeHicms ma 0CHOBHI emioNo2TUHI YUHHUKU MPOMOO3Y KABEPHOZHO20
cumyca, npeocmasiieHo OiaeHOCMUYHULL ANeOpUmM 05l UABNEHHSA NPUYUH | MOJMCIUBUX YCKIAOHEHb

yiei namonoeaii. Onucano KiiHiyHe CNoCmepedceHH .

KurouoBi ciioBa: TpoM003 KaBEpHO3HOTO CHHYCA, MEHIHTIT, MEHIHTOCHIIE(aTiT.

Beryn

Tpom0603 KaBEepHO3HOTO CHMHYCa — TPOMOO-
THYHA OOCTPYKIlisI BEHO3HOI CUCTEMH B MeEKax
KaBepHO3HOTO CHHYCAa, SIka MOXKE YCKJIaHIOBA-
TH CHUHYCHUT, OpOITalIbHHUI LENIONIT, (hapuHTiT,
OoTUT ab0 MIC/IsS TPaBMATHMYHOTO YIIKOKEHHS
Yy XipypriyHoro BTpy4aHHi. Tpom0o3 kaBep-
HO3HOTO CMHYCa HACTUIBKHU PIAKICHUHN, IO aHi
PO 3aXBOPIOBAHICTh BAXKKO OIIHUTU. OCKITbKH
TpOMOO03 KaBEPHO3HOTO CHHYCA CTAHOBUTH TPH-
6mm3HO Bix 1% 10 4% nepebpanbHUX BEHO3HUX
1 cunycoBux Tpom003iB (CVST), siki MaroTh
HIOPIYHY 3aXBOPIOBAHICTh MPUOIU3HO BiJ JBOX
JI0 YOTUPHOX HA MUIBHOH 0Ci0 Ha piK, MOXKHA
OIIHUTH, IO MIOPIYHO YacTOTa TPOMOO3y Ka-
BEPHO3HOTO CHHYCa MOXKE OyTH TPHUOIU3HO BiJ
0,2 mo 1,6 va 100 000 nHa pik. [1] PizHOMaHIT-
Hi 1H(EKIiHHI OpraHi3Mu MOXXYTb CIIPUUUHUTH
TpOMOO03 KaBEPHO3HOTO CHHYCA, X04a OUIBIIICTh
13 HuUX OaktepianbHi. Staphylococcus aureus
MOXke OyTH TPUYMHOIO JBOX TPETUH BUMAJ-
KiB. [HIII THMOBI MiKpOOpPraHi3MHU BKIIOYAIOThH
Streptococcus  (mpubmuzno 20% BUMAAKIB),
pneumococcus (5%), rpaMHeratuBHI BUIM,
taki sk Proteus, Hemophilus, Pseudomonas,

Fusobacterium, Bacteroides, a Takox Trpam-
no3uTuBHI BuaM, Taki sk Corynebacterium i
Actinomyces. [2] Maiixe 1 13 3 mroxneit 13 Tpom-
0030M KaBEpHO3HOI'O CHHYCAa MOXE IIOMEPTH.
Jlesiki oy, SIKI BHDKHUITH, 3aJIUINAIOTHCS 3 T10-
CTIHHMMM CHUMNTOMAaMH, TAKUMH SK CYyIOMH,
CWJIBHUI TOJIOBHUHM OU1b; TaKOXX BOHU MOXYTb
MaTy HACIHIJIKM, Hal4acTille mapajiid TpeTboro
ab0 IIOCTOTO YepEermHO-MO3KOBOro HepBy. [Hi
YCKJIaJHEHHSI MOXYTh BKJIIOYAaTH CEICUC, Me-
HIHTIT, CyOaypalbHy eMmIieMy, adciec MO3KY,
CIINOTY, maHrinomityirapusm tomro. [3,1] Tpom-
003 KaBepHO3HOTO CHHYCY 1€ BUKJIUKAE 3HAYHY
3aXBOPIOBAHICTh 1 CMEPTHICTh CHOTO/H1, HABIThH
3a YMOBH JIIKyBaHH4. [4]

Mera

Onucard yHIKaJIbHUN BHUMAJ0K PO3BUTKY
PI3HOMaHITHHX YyCKJIaIHEHb TPOMOO3y KaBep-
HO3HOTO CHUHYCY Ta METOIH, SKi BUKOPHCTOBY-
I0ThCSL I AU(epeHLiiHOT JIarHOCTUKH.

Marepiaan Ta MeTOaH

[MarieHT 3 yckaaaeHuM TpoMO030M KaBpHO3-
Horo cuHycy, MPT, pesynsratu DOCIHiIKEHHS
CIIMHHOMO3KOBOT PiJIMHH, 3aTajbHO KJIiHIYHI J10-
CIIIKEHHS.
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Onuc KJIIHIYHOr0 BUIIA/IKY

[Mamient K., 57 pokiB, OyB 10oCTaBlIeHUI Ka-
PETOI0 MIBUAKOI JOTIOMOTH 31 CKapramu Ha To-
JIOBHHI O1J1b, BIAUYTTS BAXKKOCTI B TOJIOBI, acH-
METPit0 O0MMNYYSs], CIIHO30TEUy 3 MPABOTO OKa Ta
OITyIIIEHHs BEPXHBOI MOBIKH MPABOTO OKa. 3 aHa-
MHE3Y B1JIOMO, IIIO POTATOM OCTAaHHLOTO THIKHS
MalieHT BiIYyBaB HE3BUYHMUNA OUIb y ByCl, MIpH-
YHHA SKOTO 3aJIMIIaNach HE 11IarHOCTOBaHOI0. 3a
JIBa JHI1 10 TOCITITaJi3allii MaIl€eHT 3BEPHYBCS 110
Jikapsi, “omy OyJ0 PEKOMEHJOBAHO BHKOHATH
MPT ronoBHOro Masky.

3akmrouenns MPT (Big 06.11.24) MP-kap-
THHA CTPYKTYPHHUX 3MiH TMPaBOTO KaBEpPHO3-
HOTO CHHYCa, OiIbII BIpOT1IHO, BiAMOBIAAIOTH
yacTKOBOMY Tpom0O03y. ITomipHi mposiBM XBO-
pobu manux cyauH (1iepedpasibHa MiKpOaHTio-
TaTis).

[Ipu rocmitamizamii: 3arajdpbHUN CTaH Ta-
LI€EHTa CEPEIHBOr0 CTYIMEeHIO BakkocTi. IIki-
pa Omimo-pokeBa, yucta. Typrop 30epexeHuit.
YJIP — 17 3a\xB. Putm ceprieBoi misuIbHOCTI TIpa-
BUJIbHUN. TOHU ceplis MPUIITYIICH], apUTMIYHI.
AT — 130/80 mm.pr.cT. [Tynsc — 84/xB.

HeBposioriyauii craryc B J€Hb TOCHITali-
3awii: xBopuil y cigomocti (IIKI" — 15 6anis),
KOHTaKTHHH. MeHIHTeaJbHUX 3HaKiB MPU OIIIs-
ni He BUsBICHO. [1TO3 mMoBiku mpaBoro oka. 3i-
Huri D=S. ®otopeakuii 30epexeni. Hictarmy
He Mae. O3HaKM IIEHTPAJIbHOIO IMape3y M’si3iB
oOmuyust mpaBopyu. [lape3iB KiHIIBOK HE BH-
SIBIICHO, HE3HAYHA aHI130pe(IICKCisl CYXOXKHIIKO-
BHUX Ta TepiocTaibHUX peduiekciB D>S, maro-
JIOT1YHi CTYIIEHEeB1 CUMIITOMHU He BUsABIEHI. C-M
Mapinecko-PasoBudi NO3UTUBHUI 3 JBOX CTO-
pin. KoopauuaropHi mpobu BHKOHYE 3a]0BiJIb-
Ho. ['inecTe3is Ha 11001 cripaBa.

ByB BcTaHOBIIEHUI 1iarHO3: TPOMOO3 TIPaBO-
r'0 KaBEepHO3HOTO CHUHYCA.

JI1st yTOUHEHHSI 11arHO3y 1 TTPOBEICHHS JIH-
(hepeHITIHHOT JIarHOCTUKY TPU3HAYIIN: 3aTraJlb-
HOKJIHIYHI aHaji3u, omign odHoro gHa, EKIT,
pentrerorpadito OI'TI, koHcybTaIliI0 HEHPOXI-
pypra Ta aHaini3 JIiKBOpY.

® AnHami3 KpoOBI TIOKa3aB  IIiJIBUIICHHSI

neiikoruTiB (17,5-10°m) 3a paxyHOK cer-
MEHTOSIEPHUX TpanyaouuTiB (72%), 3HU-
xeHHs JimdoruTiB (8,2%), miaABHIEHHS
IOE (52 mm/ron).

ISSN 2786-6661
eISSN 2786-667X

KoarymorpamMma moka3zana IiIBUIIICHHS
piBas (ibpuHoreny (9,5 r/m) Ta minBH-
uieHuit nporpom6iHoBwHii inaekc (106%).

Amnanizu cedi, 610XIMIYHMI aHami3 KpoOBi

6e3 3MiH.
e EKI: YUCC 90 yn/xB. Putrm cunycoBwuii,
peryimsapuuii.  HopMmanbHe  MOJOKEHHS

EBC. IlomipHi 3Minu miokapaa. HemoBha
Onokazia mpaBoi HIXKHY Iyuka [ica.
Pentrenorpagis OI'TL: Jlerenesi nons 0e3
MATOJIOTTYHUX BOTHMIL Ta 1HQIBTpaLIiil.
Koncynpraiis Helipoxipypra — mokasis st
OTIEPaTUBHOTO JIIKYBaHHS HE BUSIBICHO

[TpusHadyeno nikyBaHHs: po3dynH MgS0O4 5.0
Ha (iziomoriuHOoMy p-Hi Harpito-xmopugy
200.0 B/B kpam; po3unH Hosomapun 0.6 n/mi
Ta6. Omemnpazon 20 mr 1T 2p/n mepopanbHO;
Ta6. JleBodmokcanun 500mr 11 2p/m.

HesBaxaroun Ha TpoBelIeHE JIIKyBaHHSA,
Ha YETBEPTHH NI€Hb CIOCTEPIralioch pi3Ke I0-
TIpIIEHHS CTaHy — MIJBUILIEHHS TeMIepaTypu
no 39°C, 3’saBUNUCSA MEHIHTCQIbHI O3HAKH, Yy
3B’S3Ky 3 UMM IPOBEIEHO JIOMOAIbHY MYHK-
Iif0, Ta OTPUMaHI HACTYITHI pE3yJIbTaTH: CIpo-
JKOBTUH KOJIp, MYTHICTh, 3HIKCHHS TJIIOKO3H
(0,9 wmmonw/m). BusBneHa KIITUHHO-O1IKOBA
muconianis npu aranizi CMP, mjo € o3Hakoro
THiffHOrO MeHiHTiTy (1uT03 2124 KIiTHH/MKI, 3
HUX 95% HEUTpO(IIBPHUX TPaHYIOIUTIB; OLITOK
0,65 1/i). BakTepionoriune JOCTIKEHHS JIiK-
BOpy (iopy He BusiBWiIO. bakrtepionoriune no-
CIIIDKEHHS BUAUIEHD 13 HOCOIVIOTKY Ha MEHIHTO-
KOK — HETaTUBHE.

¢ Jlpu anamisi nikBopy meronom I[IJIP Ha

HSV1\2, VZV, CMV, EBV, HHV-6,8, Tox.
Gondii, B.burgdorferi, RPR, MBT — ne
BUSIBJICHO.

® AHami3 TecTiB Ha KOBiA Ta rpum Oyiau

HEraTUBHUMU.

e Apturina no BIJI He BusiBiieno.

[Ticnsg oTpuMaHHs BCiX pe3yibTaTiB JOCIHi-
JOKEHHsI OyJI0 1arHOCTOBAHO BTOPUHHHM THIH-
HUUW MCHIHTIT.

VY 3B’s3Ky 3 BXKKICTIO CTaHy OyB IepeBeze-
Huil y BAIT 3 niarnozom: TpoM003 kaBepHO3HHUX
CUHYCIB 3 000X cTOpiH. BTOpHHHMIA THIHHUN Me-
HIHTIT, CEPETHBOTO CTYTCHIO BaXKKOCTI.

BpaxoByroun maHi JOCHIKEHb 1 KOHCYJIb-
tamii npusHaumn: Amikanua 500 mr B/B 2p/n,
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Meponienem 2r 3p/n, L-mizun ecumnaar 10.0 +
NaCl 0.9% 200.0 B\ xpam; HoBonapuu 0.6 n/m
1 p\n; Herpanekc 1000 mr 2 p \n; Omemnpa3zon
40 mr 1 p no; Juxnogenax 3.0 B\ 1 p \n;

He3sBakaroun Ha IpoBEICHE JTIKYBaHHS, CTaH
XBOPOTO MPOAOBXKYBAB IOTiPIIyBATUCh: BUHU-
KJIa TOTajbHa O(TAIBMOIUICTIS 3 JBOOIYHUM
MITO30M, PO30IKHOIO KOCOOKICTIO 000X O4Yei,
cumntomoM [eprBira-Maxanai, LEHTpabHUN
TeTpamnapes, IO CBITYMIO TPO Ypa)KEHHS pe-
YOBUHHU TOJIOBHOTO MO3KY, OyB 3aImiI03peHUi
BTOPMHHHMHM MeHiHToenedanit, BukoHano MPT
TOJIOBHOTO MO3KY B AMHAMIII].

Pesynsratu MPT (Big 04.12.24): MP xap-
THHA MOXE BIJMOBIAATH TPOsIBAM TPOMOO3yY
KaBEpPHO3HUX CHHYCIB, YCKJIQJHEHA MEHIHTOEH-
nedanxiToM; BOTHHI TOCTpoi imemii B OaceiiHi
niBoi CMA, BOrHMmI mi3HBO1 MiATOCTpOT imemii
B Oaceiini mpaBoi CMA; He BUKITIOYE€HO, OKJTFO311
000x BCA, cyaunHO1 eHlieaonarii 3a Bizyaib-
Hoto mikajnoro Fazekas grade 1-2.

¢ [IpoBeneHO KOPEKIliI0 aHTHOAKTepiaaIbHOT

Ttepamii  (BiIMiHa  AMIKaUWHYy — Ta
Meponienemy, npu3HaueHO | eHTaminuH
50 mr B/B 2 p/n Ha 7 mHIB), IO J03BO-
JWIO YCYHYTH CENTHYHUN Tpolec Ta

cTaluTi3yBaTd CTaH XBOPOTO — Hapic
00’eM pyxiB OUYHUMH s0IyKaMu, Xoua
yTpUMYBaBCs  JABOOIUYHHIM  HAMiBOTO3;

Hapocia CHia B KIHIIBKAaX, XBOPHX
M0YaB XOJIUTH 3 JBOOIYHOKO ITiITPUMKOIO;
perpecyBaB MEHIHTCATBHUIA CHHIPOM.
[Ticnsa goro 3 miarHozom «CTaH Micis mepe-
HECEHOr0 MEHIHroeHIehaiTy y BUIIAI IICHT-
paJpHOTO TEeTpamape3y ABOOIYHOI odTaabMOMN-
aerii. Tpom003 KaBEpHO3HUX CHHYCIB 3 000X
ctopid. Oxmioziss nCA y muiiHOMY BiJfiii,
MinrkonoaioHa aneBpusma JiBoi BCA B muiiHO-
MY BIJJILI1» XBOPOTO BUIIMCAHO JAJIsl IPOIOBXKEH-
HS BIJIHOBHOTO JIIKyBaHHSI Ta peaOuTiTariiHux
3axo/liB B aMOyJIaTOPHUX YMOBAX.
OO0roBopeHHs
VHIKaJIbHICTH 11i€] TeMH 00yMOBJeHa ii pif-
KICHUM XapaKTepoM, 1110 MOEAHYETHCS 3 BUCO-
KOIO 3arpo3010 JUIsl KHUTTA Ta 3HAYHOIO CMEPT-
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HICTIO Yy pa3l HECBOEYACHOTO J[1arHOCTYBaHHS
Ta JikyBaHHs. JliTeparypHi naHi cBifyarh, IO
HE3Ba)XXKalo4yM Ha mporpec y posmizHaBanHi TKC
3a OCTaHHI POKH, TIarHOCTHKA Ta JIIKyBaHHS MO-
KyTb OyTH CKJIaJHUMHU 4epe3 pI3HOMAaHITHICTb
OCHOBHHMX (paKTOPiB PU3MKY Ta BIACYTHICTb €1~
HOTO MIAXOAY 10 JiKyBaHHs. PaHHS aHTHKOAry-
JISTHTHA Teparis Ta 3aCTOCYBaHHS aHTHOIOTHKIB
MOXYTbh CYTT€BO 3HU3UTH CMEPTHICTb 1 PU3UK
HEBPOJIOTIYHUX YyckiIamaHeHb. [S] Lleit Bumamok
BUPI3HAETHCS CTPIMKUM PO3BUTKOM YCKJIaTHEHb
1 HU3BKOIO €(EeKTHBHICTIO MOYATKOBOI Tepartii,
HE3Ba)KAI0YHM Ha BYACHY J1arHOCTHUKY Ta PO3IO-
yare JIiKyBaHHs. PaHHE BUSIBICHHS Ta a/ICKBaTHE
JIKyBaHHS 1HQEKUIN y JUISIHII TOJO0BU € KIHUO-
BUMH (paKTOpaMH 3amoOiraHHs PO3BUTKY TPOM-
003y KaBEpHO3HOTO CHHYCA, 3HI)KYIOUU PU3HK
TSDKKUX YCKJIaJHEHb.

BucHoBku

[Ipencrapnene KiiHIYHE CIOCTEPEKEHHS Je-
MOHCTpPY€E CKJIAIHICTh JIarHOCTUKU TPOMOO3Y
KaBEPHO3HOTO CHHYCY Ta TOMNEPEIKEHHS HOTro
YCKJIaIHEHb, 30KpeMa MeHiHroeHuedaity. Ile
CBIIYUTH MPO T€, IO Y MAILI€HTIB 3 TPOMOO30M
KaBEPHO3HUX CHHYCIB YCKJIAaIHCHHS MOXYTh
PO3BUBATHCS CTPIMKO, HaBITh 32 YMOBH CBO€YAC-
HO pO3II0YaTOr0 Ta HAJEKHOTO JIKyBaHHS ITI€T
narojorii. OfHaK, BYaCHO BCTAHOBJICHMH aiar-
HO3, Ta po3Moyare NaToreHeTUYHO OOrpyHTOBa-
HE JIIKYBaHHS JI03BOJISIE YHUKHYTH JIETAIBHOTO
BUTIAJIKY.

®dinaHCyBaHHA

Jlane AOCHIIDKEHHST HE OTPUMAJIO 30BHIII-
HBOTO (piHAHCYBaHHSI.

Kounduiikr inTepecis

Bincythiii.

3roga Ha nmyOJikaniro

Otpumana.
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MiKCcT-iH(eKUii mMiXBU Ta UIKHA MATKH
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Anomauia: Oanuul KAiHIYHUL UNAOOK 0EMOHCMPYE YCHiwMe NIKY8AHHA NAYIEHMKU 3 XAAMIOIUHO-
KAHOUOO3HOI0 MIKcm-iHhexyiero nixeu ma wiutiku mamxu. [Ipu nposedenHi KIiHiKO-1aO0pamopHozo
O0CNIOMNHCEHHSL YPOLEHIMANbHO20 8MICHY BUABILEHO NOPYUIEHHS MIKPODIOYeHO3Y NiXeu, 8epuhikoeami
Opidnconconodioni epudbu pooy Candida ma JJTHK Chlamydia trachomatis. Imynonoziune obcmedicenns
NnoKa3ano NioBUWeHUl 8MICI AHMUXIAMIOTUHUX MA AHMUKAHOUOO3HUX [IMyHoenooyninie M i G
U 3HUMNCEHMSI 8MICMY JNi30YUMY YepsiKanbHo2o cau3y. Xeopiu 0y10 npusHaueHo ambyiamopHe
MeOuKameHmosHe NiKy8aHHs. B cknao komniexcy npenapamie 8KiOUeHO MAKPONiOHUU aHmubiomux
3 epynu azaniois, npomuepubKosuil 3acib 3 epynu mpuasonie, iHOyKmop CuHmesy eHOO2eHHUX O- Mda
y-inmepgheponis, micyeguii KOMOIHOBAHUU AHMUCENMUYHUL NPenapam 3 8MICIOM XJ0P2eKCUOUHY
OienokoHamy ma OeKCNaHmeHony i npobiomux, wo micmums jnakmo- i 0Oigioobaxmepii. Ilicia
npoeodeH020 Kypcy JIKYBAHHA 6CMAHO8IEHO NOKPAWEHHs CMAHy NAYiEHMKU, CHOCmepieandacs
eniminayisn epubie pody Candida ma Chlamydia trachomatis, nopmanizayis MikpoOioyeHo3y nixeu,
SHUMNCEHHSI MUMPI6 K AHMUXAAMIOTUHUX, MAK | AHMUKAHOUOO3HUX IMYHO2N00VIIHIE 6 2 pasu ma
niOBUWeHHS DIBHA T30YUMY 8 yepeikanvbHomy causy. IIpomseom poky cnocmepesicenHss peyuousie
He gussieHo. YHikanvuicms mikem-ingexyii Candida albicans ma Chlamydia trachomatis nonsieac 6
momy, Wo KAIHIYHA CUMIMOMAmMuUKa cmepma, no3asK 61acmuocmi OKpemux namo2eHHUx Op2aniamis
He CYMYIOmMbCsl, a BUHUKAE NPUHYUNOBO HOBULL NAMO2EHEMUYHUL MEeXAHI3M PO3GUMKY 3AX80PIOBANHSL.
Lle 3nauno ycxnaouiwe odiacnocmuxy u nikyeanus. Came momy wamu Oyna nioibpana xomoOiHayis
npenapamis, wo CHpUsOMb 3HUWEHHIO 00UOBOX 30YOHUKIB, HOPMANI3YIOMb MIKpOPIOpY nixeu ma
BIOHOBIIOIOMb MiCYyesull IMyHIimem cau3080i 000NOHKU RNIX6U MA WUUKU MAMKU, wo 3abe3neuye
cmitkull TiKy8anvHull epexm i 3anobicae modcausum peyuousam. Ocodaugy ysaey 6yn0 npuoiieHo
IHOUBIOYANIbHOMY NIOX00Y 00 NIKVBAHHSA, WO BKIIOUAE OYIHK)Y CYNYMHIX 3AX80PHOBAHb, DI6HS IMYHHO2O0
3axucmy ma ocobausocmei MiKpoOioyeHo3y nixeu y KoHKkpemHoi nayieumku. Takum uuxom, yetl
BUNAOOK OeMOHCMPYE BUCOKY eqheKMUBHICIb KOMNIEeKCHOT mepanii X1amioiliHO-KaHOUOO3HOT MiKcm-
iHGbekyii, wo 6A3YEMbCA HA CYYACHUX NPUHYUNAX emIOMPONHO20 Ma NAMO2eHeMUYH020 NiKY8AHHS,
8PAX0BYE 0COONUBOCIIT MIKPOOHO20 CKAAOY Ma CIMAHy Micyegoeo imyHimemy. [lanutl nioxio 00360/se
oocsemu cmilKoi pemicii ma nokpawumu AKicmo HCumms nayicHmxu. Yceniwunicms Hauio2o niKy68anHs
nousicae 8 Momy, wjo 3 NOBHOW eniMiHayicio 30YOHUKIB, 0COONUBO NPU XPOHIYHOMY PeyuoU8yIo4oMy
nepebicy Chlamydia trachomatis, cmano modxciusum nonepeoumu He2amueHi YCKiIAOHeHHs OAHO20
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3aX80PI06AHHS, A came MpPYOHO-NepUMoOHearbHull Gakxmop 6e3nnioos, wo 0ae 3mocy nayienmuyi 6
ManudOymHvomy peanizysamu c60i penpooyKmueHi niaHu.

KuiouoBi cjioBa: ByJIbBOBariHaJbHUN KaHIUA03, TYMOPQJIbHUNA IMYHITET, J1arHOCTHKA, JKIHKH,
JKyBaHHA, MIKCT-1H(EKIIis, MiXBa, XJIaMiIi03, MHUHKa MaTKH.

Beryn

3ananpHi 3aXBOPIOBAHHSI JKIHOUMX CTATEBUX
OpraHiB MOCIIal0Th OJTHE 3 MPOBITHUX MICIIb CE-
pen TIHEKOJIOTIYHOI MaToorii 1 cKiaaarTs 60—
65% amOynatopHux xBopux. Ha manumii yac 1o
80% Takux 3aXBOPIOBaHb IIPOSABISIOTHCS B XPO-
HIYHUX YHOBUIBHEHHUX (OpMax, MalTh CTEPTY
CHUMIITOMATHKY, PELMIUBHUI XapakTep, HHU3KY
TPYAHOIIB NPH JiKyBaHHI. [H}eKuii HHKHBOTO
BIJUIUTYy CEUOCTATeBOTO TPAKTy CKIAJIAIOTh IO
84%, 3 mepeBaxaHHsM 3MmimaHux (opm. Cun-
JpOM BariHajdbHUX BUJIUIEHb 1H(EKIIIHOI eTio-
Jorii € HAaWYacCTIIIO TMPUYUHOI 3BEPHEHb Ki-
HOK JIO aKylIepa-riHeKonora.

Yactora ByabBOBAriHAJbHOTO KaHIUA03Y
y CTPYKTYpi 1H(eKUiHHUX ypa)keHb BYJIbBU Ta
MiXBU CTaHOBUTHL 30-45%, 1110 CTaBUTH HOro Ha
Ipyre Micie cepen ycix iHdekmiit miei nokaniza-
uii micns GakTepianbHOro Barino3y. HagmipHwuii
pict rpubiB poxy Candida, hopmyroun maroso-
riyHl OIOIUIIBKM B €KOCHUCTEMI CE4OCTaTeBOTO
TPaKTy, MPU3BOAUTH 10 MIKpPOOHOTO IUCO103Y,
10 MIJABHUINYE PHU3UK 3apaxKeHHS 1HQEKIIIMH,
K1 TepealoThCsl CTaTeBUM LUISIXOM, Halpu-
kian, Chlamydia trachomatis.

3a ganumMu BOO3, mopiuHo QikcyeTbes
O6mu3pko 131 MJTH HOBHIX BHMAJKIB XJIAMiJi03Yy.
Bucoka yacrora BUMaakiB acouiamiil y mepury
4yepry 3 rpuOkoBoio iH(pekmiero. 3a BiACyTHO-
CTi BIAMOBIAHOTO JIKYBaHHS YCKJIaJHECHHIMH
YPOTE€HITAJIBLHOTO XJIaMiio3y € 3amajibHi 3aXBO-
PIOBaHHS OpPTaHiB MaJIOTO Ta3y, U0 MPU3BOIATH
70 TPYOHO-TIEpPUTOHEATHHOTO OE3ILIIAMS Ta €K-
TOIIYHOI BariTHOCTI TOLIIO.

Mera

Mertoto poOOTH € NpEeACTaBICHHS BUIAAKY
YCIILIHOTO JIIKYBaHHS XPOHIYHOT PeLUIUBYOUOT
XJIaMi{IHHO-KaHTUA03HOT MIKCT-1H(EKIIIi MXBH
Ta MIANKA MATKU.

Marepiajau i MmeToau

Jlnst BUpIIIEHHST METH 1 3aBAaHb, MOCTaB-
JICHUX Yy Hamli poOoTi, BUXOIAYU 3 CYYaCHHUX

ySBIIEHb MPO €MiJeMIOJIOTIIO 1 MaTOreHes3 XJjaMi-
71103y JKIHOYMX CTAaTeBHX OpraHiB Ta BYJIbBOBAri-
HAJTBHOTO KaHAMI03Y, IPUHIIUIIIB X JIIKYBaHHS 1
npo(diTaKTUKHA, MH BUKOPUCTAIA KOMIUICKC KITi-
HiKO-JIAOOPATOPHUX METO/IB JOCIIIKEHHS.

[Tepen moyaTkom AOCIITKEHHS XBOPIN MPO-
BEJICHO 3araJIbHOKJIIHIYHI, IHCTPYMEHTAIbHI Ta
nabopaTopHi 0OCTEKEHHSI BIJIMOBITHO J0 perva-
MeHTyrounx HakaziB MO3 VYkpainu. [IpoBeaeHo
KOMIUJICKCHUM aHasli3 COMaTUYHOTO 37I0pPOB’S,
pe3yibTaTiB  IUTOJOTIYHOTO  JTOCIHIKCHHS,
KOJIBIIOCKOIIIT, @ TaKOXK CIeLialbHI JOCIIIKEeH-
HS, HampaBlIeHI HAa BUSBJICHHS 1H(EKIIHHOro
areHTa — OakTepiockomiuHi, OakTepioNorivyHi
JNOCTI/DKEHHS BMICTY MIXBH W INIMHKH MaTKH,
BUSBIICHHS 30yAHMKIB 1H(EKIi, mo nepena-
IOTBCSL CTATeBUM HUIAXOM, IMYHO(EPMEHTHUM
aHaJIi30M CHPOBATKU KPOBI JIJIsi BUSHAYCHHS aH-
TUTLI Ta MOJIIMEPA3HOI JAHIIOTOBOT peakiii nep-
BIKQJILHOTO CJIM3Yy. IMyHONOTIYHI AOCHiIKEeHHS
BKJIIOYAJIM BU3HAYEHHS KUTbKICHUX TMOKa3HHKIB
TYMOPaJIBHOTO IMYHITETY Y CHpPOBATII KPOBI Ta
LEPBIKAIILHOMY CIIH3Y.

XBOpiii MpoBeIeHA 3aPOIIOHOBAaHA HAMH Te-
partis, sika BKIIOYaIa: MaKpOJIiTHUH aHTHO10THK
3 ITpyNHu a3aiijiiB, IpOTUrpuOKOBHil 3aci0 3 rpy-
U TPUA30JIiB, IHAYKTOP CUHTE3Y €HJOTCHHUX Ol
Ta y-iHTepdEpPOHIB, MICIEBUA AHTUCETTHYHUNA
mpenapar 3 BMICTOM XJIOPTeKCUANHY OITTFOKOHA-
Ty Ta JAEKCIaHTEHONY 1 MPOOIOTHK, 1[0 MICTHTb
JakTo- i OiigobakTepii.

KonTponb edeKkTuBHOCTI JIIKyBaHHS OLIHIO-
BaJM Ha TIJCTaBl TUHAMIKU CKapr, KIIHIYHUX
CHUMIITOMIB 3aXBOPIOBaHHS, epajuKamii 30y1Hu-
KiB, 3@ JJAHUMH IMYHOJIOTIYHHMX JOCIIPKCHb Ha
5, 10 ta 20 100y nikyBaHHs, a TakoX 4yepes 1, 3,
6 Ta 12 MicsIIiB MiCIIs 3aKIHUYEHHS Teparii.

Onuc KJIHIYHOT0 BUNIAJAKY

[TamienTtka, 29 pokiB, 3BepHY/Iach y amOyrna-
TOpHE BIAJIIJICHHS aKyIIEPChKO-TTHEKOJIOT1YHOTO
cnocrepexenns KHIT «KMIIb Ne3» 3i ckapra-
MU Ha CBEpO1X Y MiXBi, PSICHI CIM30B1 BUALICHHS
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MOJIOYHOTO KOJIBOPY, AUCIIAPEYHII0, TU3YPHUYHI
MIPOSIBU.

Jlani cumnToMu TypOyIOTh KIHKY Tepioany-
HO TMPOTATOM OCTaHHIX 3 POKiB. 3arOCTPEHHS —
70 5 pasiB Ha piK, SAKi OB’ s[3aHi 3 NEPEXiTHUMH
MOTOJTHUMH YMOBAMH, CTPECOBUMH CHTYAIIiSIMH,
IIpH 3MiHI CTaTEBOTO MapTHEpA.

B anmamHe3i XBOpoi — AMCKiHE3isl )KOBYOBH-
BIIHHX IIJISAX1B. Ma€e MIK1JTUBY 3BUUKY — MAJIUTh
npotsiroM 10 pokiB (5-6 nurapok Ha 100y).

3a TIHEeKOJIOTIYHUM aHaMHE30M BCTaHOBIIE-
HO: MeHapxe y 11 pokiB, TpuBaiicTh MEHCTpya-
i — 4-5 nHiB pu MK B 28 1HIB, HE 000U
3 MOMIPHUMHU BUAUICHHSMH; CTaTe€Be XKHUTTA 3
16 pokiB. JXKiHka He 3aMIXKHS, HE Ma€ MOCTIHHOTO
CTaTeBOro nmapTHepa. BariTHicTh y HalOMmK4mii
gyac He IUlaHye. Ik MeTox KOHTpalemniii BUKO-
pucroBye moHo(pazuuit KOK. V 2014 p. — miar-
HOCTOBaHa (DOJIIKyJIsIipHA KicTa sS€YHHUKA (KOH-
cepBaTuBHe JiiKyBaHH:), 2020 p. — nmpoJjikoBaHa
KOHCEpBAaTHUBHO 3 MPHUBOAY IUCIUIA3il MIMHKH
matku jerkoro crynexdto CIN I

[Ipu ornsaai MUKW MAaTKU Ta CIIM30BOI1 000-
JIOHKHU TXBHU B J3€pKajax BCTAHOBIEHO:

— MiXBa )KIHKH, [0 HE HAPO/KYyBAJIa;

— IIWiKa MaTKH HOPMAJILHUX PO3MipiB, KOHIY-
HOT (popMH, 30BHIIITHE BIYKO TOYKOIIOIOHE,
3aKpHTe; TinepeMist CIM30BOI MIXBH U MiX-
BOBOI YaCTUHU IMIKU MaTKU; HAOPSK CITH-
30BOI MIXBH 31 CIiIaMH eKCcKopiawii; pscHi
CJIM30B1 BHJIIJICHHS] MOJIOYHOTO KOJIBODY.

[Tpu GimaHyanmbHOMY IOCIIIKCHHI BUSBIIE-
HO: IIWiiKa MaTKW HE OOMroYa MpH Habalii,
TYT0-€J1aCTUYHOI KOHCUCTEHIII{; T1JI0O MaTKU HOP-
MaJIbHUX PO3MIpiB, IIIbHE, O6€300I1iCHE; M101aT-
KM He BH3HAYAIOTHCS, JIIAHKAa iX 0e300:icHa;
rapameTpii BUTbHI, CKJICTIIHHS TITHOOKI.

Mikpo0OionoriuyHa 1iarHOCTHKA yPOTeHITalb-
HOTO BMICTY TOKa3aja: B MiXBi Ta HIMHII MaT-
ku — Jneikoruto3 (30-45 B 1/3); BUSBIEHI eje-
MEHTH JpikIkononioanx rpudiB poxy Candida
(mimenii Ta KIIITHHH, 110 OpyHBKYIOThCS ). BeTa-
HOBJICHO mmiiBuIeHHS pH 10 9.

Baxrepionoriune HOCHIHKEHHS 13 CIM30BUX
000JIOHOK ’KIHOYMX CTaTeBUX OPTaHiB BCTAHOBHU-
JI0 IOpyIIeHHs MikpooioneHosy (Staphylococcus
epidermidis —10°%; Staphylococcus saprophyti-
cus — 10% Streptococcus faecalis— 10 E. coli —
10°; rpubu poxy Candida — 10°.
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[IJIP ma IICIHI Busuno JIHK Chlamydia
trachomatis. I®A cupoBaTku KpOBi BHSBUB aH-
TUXJIAMIJiiHI IMyHOITI00yNiHU B TUTpax: IgM —
2,84; Ig G — 12,125 S/CO Ta aHTUKaHAMIO3HI
imyHornoOyninu: IgM — 2.,4; Ig G 9,45 S/CO.

IMmyHONOTiuHE  OOCTEXEHHS  LEPBIKAIBHOTO
CIIM3y TIOKAa3aJ0 3HIDKEHHS BMICTY Ji30LUMY
(0,09 1/m).

[Ipu nposenenni PAP-tecty BcTaHOBIIEHO
tun ASCUS. Ilpu BIlJI-rectyBanni mramu 16,
18,31, 33, 35, 39, 45, 51, 52, 56, 58, 59 He 3Haii-
JICHO.

[Ipu BiI€OKOIBITOCKOMI1 BUSBICHI BOTHHIIA
3aMajieHHsl Ta eKTOMNiS NPU3MaTUYHOIO eriTe-
niro. HamMu BHKOHaHa yibTpa3ByKOBa-1I€PBiKO-
METpisl i BUSBJICHO: TTOJJOBKEHHS 1 IOTOBILIEHHS
MIMAKKA MaTKH B 2,5 pasiB MOPIBHSHO 3 HOPMOIO,
MOTOBIICHHS €HAOIEPBIKCY B 3,5 pasiB; HasBHI
MOOJMHOKI MHOXKMHHI €HJIOLEpPBIKaIbHI KICTU
HIMMKK MaTKU po3MipoM >10 MM.

B ckna KOMITJIEKCHOTO JIIKyBaHHS BKITIOYEHO:

— A3UTPOMILMHY JIUTIAPAT — MAaKpOJITHUN
aHTUOI0THK 3 TPyIH a3aniaiB. [Hridye cun-
Te3 OiTka pubocoMaMu MIKPOOPTaHi3MiB,
MPUTHIYYIOYN cTalifo TpacHmii. Edek-
tuBHMH 1010 Chlamidia spp. [Ipu3Hayas-
cs B Karicynax (500 mr) per 0s 3a cXeMoro —
1-ii menp omHOpazoBo 1 T (2 Kamcynm),
Hazaami o 500 mr/noby (1 xarcyna) npoTs-
roMm 4 JHiB.

@OiykoHa3071 — MPOTUTPUOKOBHIA 3aci0 3
rpynu TpuazofiB. CeneKTUBHO I1HTIOye
rpubKoBi (hepMeHTH, HEOOX1AHI Ui CUH-
TE3y eprocrepoiy, SIKUM € CTPyKTYpHHUM
KOMIIOHEHTOM KJIITUHHOI MeMOpaHu IpH-
6iB. IlpusHayaBcs mo 1 xamcyni (50 mr)
npotsiroMm 10 gHiB.

DnaBOHOIAM AUKUX 3J1aKiB, PIAKUN EKCTp-
aKT SKUX € 1HIYKTOPOM CHHTE3y EHIO-
TeHHUX 0- Ta Y-iHTepdepoHiB A0 Pizio-
JOT1YHO AKTUBHOTO PIiBHS, IO MiJABHIILY€E
HecnenndivyHy pe3UCTEHTHICTh OpraHi3My
70 BIpyCHOI Ta OakTepianbHOI 1H(EKIH.
[IpusnauaBcsa y kpamisax (30mr) per os.
1-ii Tk IeHb 15 kpanens/no0y, 2-3-i THX-
neHb — 30 kparens/no0y, 3 4-ro THXKHS —
1o 24 xparuti/no0y 3a 3 npuitoMu.
MicueBuii KOMOIHOBaHHM MPOTHUMIKPOO-
HUW Ta aHTUCENTUYHUN mpernapar. Xiop-
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TeKCUANHY OINTIOKOHAT, MO0 BXOIWUTH 10
oro ckiamy, e€(pEeKTUBHHUHA IIOMO APIXK-
mxoBux rpubiB Ta Chlamidia spp. Hdekc-
MAHTEHON CTUMYJIOE pPEreHepalio Ciu-
30BUX OOOJIOHOK, HOpMaJli3y€ KIITHHHUN
MeTaboIi3M, MPUCKOPIOE MITO3 Ta 301Tb-
IIy€e MIIHICTh KOJAreéHOBHUX BOJIOKOH.
[Tpu3HadaBcsi y BariHaAJIbHUX CYIIO3UTOPI-
X, 2 pa3u/nody npotrsirom 7-10 nHIB.
[IpoGioTuK, 1m0 MICTUTH y CBOEMY CKJIa-
JIl )KWBI TIPOOIOTHYHI OpraHi3MH JIAKTO- 1
O0idimobakTepiii:  Lactobacillus  acido-
philus 2,0 x 10° KYO, Lactobacillus rham-
nosus 2,0 x 10° KYO, Lactobacillus casei
1,0x 10° KVYO, Lactobacillus reuteri
2,0x 10° KYO, Lactobacillus plantarum
1,0 x 10° KYO, Lactobacillus fermentum
1,0 x 10° KYO, Bifidobacterium bifidum
1,0 x 10° KVYO. BigHOBIIO€ NOpYyLIEHHS
MIKpOO101I€HO3Y MIXBU 1 KUIIEYHUKY, CTH-
MYJIIO€ IMyHHY CHCTEMY, BIUIUBA€ Ha 3HU-
xeHHs pH cepenoBuiia 3a 10MoMoror Mo-
JIOYHOT KMCJIOTH JTJaKTOOAKTEPiid Ta OLTOBOI
1 OypwITMHOBOi KuCJIOT OiinoOakTepiid.
[TpusznauaBcs mo 1 xamcyni 2 pas3u/noOy
miciis 1K1 IpoTAroM 2-4 THKHIB MiCTs Kyp-
Cy aHTHO10THKOTEpAITii.

Bci mpenaparu npu3Hadainch B CTaHIApT-
HUX JI03yBaHHAX, 3TAHO 3 JIIOYMMH TTOJOXKECH-
HaAMHU Haka3iB MO3 VYkpaiHu Ta KJIIHIYHUX Ha-
CTaHOB.

OorosopeHHst

Pesynprat mpoBeneHol KOMIUIEKCHOI Tepa-
mii XJIaMiliiHO-KaHIU03HOTO LIEPBIKOBATIHITY
OLIIHEH]1 ofipa3y Micis Kypcy JiKyBaHHS uepes 1,
3, 6 1 12 micsaniB. AHaii3 KIiHIYHOTO Tepediry
MPOBEJICHOI Teparii Mmoka3as, M0 CKapru mepe-
ctanu TypOyBaTH XKIHKY BXe Ha 2-3-i1 IeHb JTiKY-
BaHHs. [IpOTATOM POKY CIIOCTEPEIKCHHS PEITU V-
BiB HE BHUSBIICHO.

Jlani maGopaTopHHX Ta IHCTPYMEHTAIBHHUX
JOCITIKEHB MICIs KypCy JIKyBaHHS:

— bakrepionoriyde Ta 6akTepioCKOIiYHE J10-

CJIIJIPKCHHSI BariHAIbHUX BUIUICHB: 2 CTy-
MiHb YUCTOTH MiXBH, BIICYTHICTh IpuOiB
pony Candida.

— pH-metpis: pH=4,3.

— Kounbmockorrisi: HOpMaibHa KOJIBITOCKOTTIY-

Ha KapTUHA EMITEII0 ITUHKH MaTKH.
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— PAP-tect: NILM.

— IIUIP  nmocmimkenns: BiacytHicth JIHK
Chlamydia trachomatis.

— IMyHONIOTiYHE OOCTEKEHHSI CTaHy TyMO-
paJIbHOTO IMYHITETY:

— IDA: 3HIKEHHS TUTPIB K aHTHXJIAMIiIiii-

HUX imMyHornoOyniHiB (IgM — BincyTHi;

IgG - 6,85 S/CO), Tak i aHTHKaHIUTO3HUX

imynornoOyniHiB (IgM — BincytHi; 1gG —

4,725 S/CO).

JlizonuMm B niepBikaibHOMY ciu3y: 0,1 r/m.

AHajnoriyHa TEHJCHIIA 0 HOpMasi3arlii

IMyHOJIOTIYHMX TIOKa3HUKIB 30epiraiacs

1 B MOJAJbBIIOMY, Ta 10 6 Micsls CIOCTe-

pEeXEHHSI JocsAria peepeHTHHX 3HAuYeHb

(antuxnamigiitai IgM — 0; IgG - 0,9 S/CO;

anTukanauaosui [gM —0; IgG - 0,7 S/CO).

BucHoBku

1. PanHs niarHOCTHKA XBOPHX 3 BariHasb-
HUMU BUJIUICHHSMH 3 BUKOPUCTaHHSIM Cy4acHO-
TO MEHEDKMEHTY OOCTE)KEHHSI € OCHOBOIO JUIS
YCHIIIHOTO JIIKYBaHHSI.

2. Jlns KJIIHIYHEX TPOSIBIB JTAHOT MIKCT-1H-
dekii xapakTepHa BiJICYTHICTh YITKUX KIIIHIY-
HUX O3HAK KaHAWJI03Yy IMXBH Ta XJaMiio3y, Mo-
PYLICHHS 3arajlbHOTO O10IIEHO3Y MiXBH, IUNHKH
MAaTKH, yPETPH, 1110 MOXKE CIYKUTH HECTPUSITIH-
BUM TJIOM JUIS BUCXIZTHOTO 1H()IKyBaHHS BEPXHIX
BIJ/ILJTIB BHYTPILIHIX CTaTEBUX OPTaHiB.

3. 3ampomnoHOBaHe KOMIUIEKCHE JIIKyBaH-
Hi y CKJIaAi aHTHOAKTepialdbHOI, MPOTHTPUO-
KOBOi ¥ IMYHOCTHUMYIIOIOUOI Teparii, a TaKox
MPOTUTPUOKOBOTO 1 penapaTuBHOTO TMperapary
JOKaJIbHOI [ii, 3 TONAJBIIUM TPU3HAYECHHSIM
MpoOIOTHKIB, KOTPi CHPHSIOTH BiJHOBJICHHIO
HOpPMAaJIbHOI MIKpO(IOpH MiXBH, € €(hEeKTUBHUM
1 MaTOreHeTUYHO OOTPYHTOBAHUM IPH JIIKYBaHHI
XBOpHUX 13 XJIaMiTiiHO-KaHAUI03HOK 1H(DEKIIi-
€10 TXBY TA IIUIHKHA MAaTKH.

®dinaHCcyBaHHA

Jlane mociKeHHS HE OTPUMYBAJIO 30BHIIII-
HBOTO (DIHAHCYBaHHS.

Konduiikr inTepecis

ABTOPH 3aCBIUYIOThH BiJICYyTHICTh KOHMITIKTY
IHTepECiB.

3roaa Ha myOaikaniro

[TamienTkorO NaHa 3rofa Ha myomikaiito. Bei
aBTOPY O3HAHOMIJICHI 3 TEKCTOM PYKOIIUCY Ta Ha-
JIAJTA 3TOfy Ha HOT0 MyOIiKaIlifo.
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Abstract: this clinical case demonstrates the successful treatment of a patient with chlamydial-
candidiasis mixed infection of the vagina and cervix. During the clinical and laboratory examination
of the urogenital contents, a violation of the vaginal microbiocenosis was detected, yeast-like fungi
of the genus Candida and Chlamydia trachomatis DNA were verified. Immunological examination
showed an increased content of antichlamydial and anticandidiasis immunoglobulins M and G and
a decrease in the content of lysozyme in cervical mucus. The patient was prescribed outpatient drug
treatment. The complex of drugs included a macrolide antibiotic from the azalide group, an antifungal
agent from the triazole group, an inducer of the synthesis of endogenous a- and y-interferons, a local
combined antiseptic preparation containing chlorhexidine bigluconate and dexpanthenol, and a
probiotic containing lacto- and bifidobacteria. After the course of treatment, the patient's condition
improved, the elimination of Candida fungi and Chlamydia trachomatis was observed, the vaginal
microbiocenosis was normalized; the titers of both antichlamydial and anticandida immunoglobulins
decreased by 2 times and the level of lysozyme in cervical mucus increased. During the year of
observation, no relapses were detected.

The uniqueness of the mixed infection of Candida albicans and Chlamydia trachomatis lies in the
fact that the clinical symptoms are erased, since the properties of individual pathogenic organisms
do not add up, and a fundamentally new pathogenetic mechanism of disease development arises.
This significantly complicates diagnosis and treatment. That is why we have selected a combination
of drugs that contribute to the destruction of both pathogens, normalize the vaginal microflora
and restore local immunity of the vaginal mucosa and cervix, which provides a stable therapeutic
effect and prevents possible relapses. Particular attention was paid to an individual approach to
treatment, which included an assessment of concomitant diseases, the level of immune defense
and the characteristics of the vaginal microbiocenosis in a particular patient. Thus, this case
demonstrates the high effectiveness of complex therapy for chlamydial-candidiasis mixed infection,
which is based on modern principles of etiotropic and pathogenetic treatment, takes into account
the characteristics of the microbial composition and the state of local immunity. This approach
allows achieving stable remission and improving the patient's quality of life. The success of our
treatment lies in the fact that with the complete elimination of pathogens, especially in the chronic
recurrent course of Chlamydia trachomatis, it became possible to prevent negative complications
of this disease, namely the tubo-peritoneal factor of infertility, which allows the patient to realize

her reproductive plans in the future. Copyright: © 2025 by the authors:

. . o licensee USMYJ, Kyiv, Ukraine.
Keywords: cervix; humoral immunity; This article is an open access

mixed infection; treatment; vagina; vulvovaginal article distributed under the terms

candidiasis; women; chlamydiosis, diagnostics. and conditions of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/).
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Anomauyis: 0ani KIiHIYHI BUNAOKU C8I0YAMb NPO BUCOKY edhekmusnicms gukopucanus aumu-VEGF
npenapamy ma NO3UMUSHY OUHAMIKY 8 NIKV8AHHI eKcyOamugHoi ghopmu 8iKoeoi decenepayii Maxyiu
32I0HO CMAHOAPMHUX NPOMoOKoNie y nayienmku Y. ma HecamusHy Ounamixy 6 nayicumxu T., sxa
giomosunacs 6io nikysanus. QOCmenceH A X0PUX NPOBOOULOCA HA NOYAMKY CHOCNEPENCEHHS, Uepe3
12 ma 24 muoicui. [locniosxcysanu cocmpomy 30py ma npo8oouu ONMuUYHy Ko2epenmuy momozpagir.
YV nayienmxu Y. nicna mpvox inmpasimpeanvuux in’exyiu anmu-VEGF npenapamy aghnibepcenm
(1 pa3 na 4 mudicni) cnocmepieanocsa niOGUWEHHs. 20CMPOmMU 30py Ma pecpec 03HAK eKCYOamusHOi
Gopmu 8iKo6oi deceHepayii MaKyiu 3a OAHUMU CKAHOZPAM ONMUYHOT Ko2epeHmHOI momozpaghii.

KuarouoBi c10Ba: BikoBa iereHepariist Makyiu, ekcyaaTiuBHa popma, cyOpeTHHaIbHa HEOBACKYIsIpHA
memOpana, antu- VEGF teparis.

Beryn CHI CYJJUHH POCTYTh y HAIIPSIMKY JO CITKIBKH Bi]l

BikoBa nerenepamiss makynu (BMJ]) — me  mimierntol cyawHHOI OOOJOHKH. 3a BiICYTHOCTI
3aXBOPIOBAHHS, IO XapaKTEpU3YeTbCA JIere-  JIIKYBaHHS TNPOTATOM KuTbkox Micsamie CHM
HEpaTUBHUM IPOIIECOM B Xopioifei, MeMOpaHi  MoOXe MPU3BECTHU J0 POPMYBAHHS CYOPETHHAIb-
bpyxa 1 mirmenTHoMy emnitenito citkiBku (IIE),  Horo ¢ibpo3noro pyous Ta Brparu 3opy. Ominka
BKJItoyarouu (poropeuentopu B Makymi [1]. Ha-  CHM 3nilicHIOETBCS 3a JTOTIOMOTOIO ONTHYHOI
pasi Bi1oMo, 1110 OLIbII HiXk 25 MUIBHOHIB Mtofielt  KoreHepTHOI ToMorpadii, sika J03BOJISIE€ BUSBUTH
cTpaxkaaoTh Ha BMJI, a KOXHOTO pPOKy Killb-  XapaKTEepHI Ypa)KCHHsI, CIIPUYMHCHI HEOBACKY-

KiCTh HOBUX BUNAAKIB ckiaaae 500 000 [2]. nspusariero [4,5].
ExcynatuBna ¢opma BMJI cknanae Onusb- Mera
ko 10% Big ycix ¢popm BM/I, ronoBHuM unHOM [TopiBHATH KITIHIUHI BUMAIKH MAIIEHTIB 3 €K-

ypajka€ Makylly 1 € HaWNOIIMPEHINIO NPUYU-  CyAaTHBHOIO (POPMOIO BIKOBOT AereHepallii MaKy-
HOIO MOPYIIEHHS LIEHTPAIbHOIO 30pY Ta CIIMOTH  JIM MICJsA CTaHAapTHOro JiikyBaHHs aHTH-VEGF
y PO3BHHEHHX KpaiHaX cepell JIITHbOIO HacelIeH-  MpenaparoM Ta BiJIMOBH BiJI JTIKyBaHHS.
H [3]. Onuc KJIiHIYHUX BUNIAAKIB

ExcynaruBna ¢popma BM/I Ha mi3Hiil crazii OO6cTe)xeHHs Ta JIKyBaHHS MAIIEHTIB POBO-
XapaKTepU3YEThCS XOPI1OiAATBbHOI0 HEOBACKYISA-  JAWJIKCS Ha 0a3i 0TalIbMOJIOTIYHOTO BiTIJICHHS
pu3aiiiero — cyopeTuHanbHo0 HeoBackyasipHoro  KHIT «KuiBchka Michbka KitiHIUHA JTiKapHS Ne9y.
memOpanoto (CHM), npu skiii He3pini KpoBOHO-  [0CTpOoTy 30py IOCHIDKYBald 3a JOMOMOTIOO
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tabmns LogMAR ETDRS, Bu3Hauanacs Kiib-
KICTh MPaBUJIBHO MPOYUTAHHX 3HaKiB. ONTHY-
Ha korepentHa Tomorpacdis (OKT) makynsapHoi
30HM CITKIBKM NpoBojmiiacsi Ha ToMmorpadi Dri
OCT Triton plus (Topcon, AnoHis).

[MamienTka Y., 72 poku, 3BepHYyNIacs 31 cKap-
raMy Ha 3HW)KEHHS 30py Ha MPaBOMY OLli, IOPY-
IICHHSI CTIIPUHHATTS KOJIBOPY Ta BUKPHUBICHHS
KOHTYpIB NpeAMETiB. [3 aHamHe3y BigOMO, IO
3lp Ha TPaBOMY OIll TIOCTYIIOBO 3HUKYBaBCS
MIPOTATOM 2,5 MICSIIiB.

[Ipu omsiai: rocTpoTa 30py MPaBOro OKa —
62 3HaKH HE KOpUTYe (H/K), JIIBOr0O OKa — 88 3Ha-
kiB. Buytpimuboounuit THCck (BOT): mnpase
0k0 — 19 MMm. pT. CT., iBe OKO — 20 MM. PT. CT.

OO0’ €eXTHBHO: 32 TaHUMH 010MIKPOCKOIIiT 30B-
HIIIHIA Bigmin 000x odeii 6e3 0coOIMBOCTEN, B
KPHILITAIUKAX ITOYaTKOBI MOMYTHIHHS, CKIIOBH/I-
He Tu10 npo3ope. [Ipu odranemockormii: Ha mpa-
BOMY OI1l B MaKyJISIpHIii 30H1 BUSIBJICHO BOTHHIIIA
rino- ta rineprirmenTartii [1E, HeBenuke Hemnpa-
BHJIbBHOI (DOPMU BOTHHMIIIE 3 HAOPSKOM — Mig03pa
Ha npuxoBany CHM. Ha ounomy 1Hi J1iBOTo oka
[IaToJIOTi] HEe BUSIBIICHO.

[Mamientka T., 74 poku, 3BepHYynacs 31 ckap-
raMy Ha 3HW)KEHHS 30py Ha MPaBOMY OLli, IOPY-
IICHHSI CIPUUHATTSA KOJNbOpPY Ta «OJIMCKABKM
nepea mpaBUM OKOM. [3 aHamHe3y BimoMo, IO
3lp Ha TPaBOMY OIll TIOCTYIIOBO 3HUKYBaBCS
npotsirom 1,5 micsii.

ISSN 2786-6661
eISSN 2786-667X

[Ipu omsai: rocTpora 30py MpaBoOro oka 3
Kopekii€eto cdeporo (kopp. sph) +1,0 D =76 3nHa-
KiB, JIiBOTO OKa 3 kopp. sph +1,5 D = 85 3HakiB.
BOT: npase oko — 19 MM. pT. CT., J1iBE€ OKO —
18 MMm. pT. CT.

OO0’€eKTHBHO: 32 TaHUMH OIOMIKPOCKOIIii 30B-
HIIIHIA BIAOiI 000X odeil 0e3 0coOIMBOCTEH, B
KPHUIITAINKAX MOYATKOBI TOMYTHIHHS, CKIIOBUIHE
Tino mpo3ope. [Ipu odransmockomii: Ha TpaBoMy
Olll B MaKyJIsipHiil 30H1 BUSBIEHO HaOpsK, BOT-
Humia ae3opraxizaiii [1E — migo3pa nva CHM. Ha
OYHOMY JTHI JIIBOTO OKa IMaToJIOT1l HE BUSBIICHO.

Ha OKT-ckanorpamax mpaBoro oka Iaii€HT-
k1 Y. Ha MOMEHT OOCTE)XEHHSI BHSIBIIEHO O3Ha-
ku npuxoBaHoi CHM, He3HauHe BiJIIapyBaH-
Hs Helpoemitenito. ToBuHa citkiBku B fovea
ckiana 205 mxm (Puc.1). Jani OKT makynspHOi
30HU CITKIBKH JIIBOTO OKa B MEXaX HOPMHU.

VY mnamientku T. Ha OKT-ckanorpamax mpa-
BOTO OKa Ha MOMEHT OOCTEXCHHSI BHSIBIICHO Jie-
dbopmaiiiro GoBeasbHOTO KOHTYPY, MOPYIICHHS
komruiekcy [IE Ta miHil 3ujeHyBaHHS 30BHIIII-
HIX 1 BHYTPIIIHIX CErMeHTIB (OTOPEIEenTOopIB,
nesopranizauito mapy IIE, mpuxoBaHy HeBe-
muky CHM. ToBumHa citkiBku B fovea ckiana
219 mxm (Puc.2). Jani OKT makymnspHoOi 30HU
CITKIBKH JIIBOTO OKa B MEXaX HOPMH.

Bcranosieno kiiiHiYHAN HiarHo3 000M Ialli-
€HTKaM: BIKOBa JICTCHEPAllisl MaKyJIH, €KCy/IaTHB-
Ha (popma mpaBoro oka.

Puc. 1. OKT-ckanorpama MakyiIsipHOi 30HHU CITKiBKM IIPaBOTO OKa ManieHTKH Y. Ha MOMEHT 00CTeXEeHHS
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Puc. 2. OKT-ckanorpama MaKkymisipHOi 30HH CiTKiBKH MPaBOTO OKa MaIli€eHTKH T. Ha MOMEHT OOCTEKEeHHS

[MamienTni Y. mpoBeneHO TpU 3aBaHTAXKY-
BaibHI 103U aHTU-VEGF (daxrop pocty enuno-
TEJI0 CYIMH) Tpernapary aduidepcenT mIisaxoM
IHTpaBITpEaNbHUX 1H €Ki 3 IHTEpPBAJIOM B
4 TYOKHI 3T1THO TPOTOKOY JIIKYBaHHS.

[Tamientka T. BigMOBHMIAcs Bij 3ampOIIOHO-
BAaHOTO JIIKyBaHHS 3T1IHO CTaHJApPTIB JIIKyBaH-
HS JJaHOTO 3axBOproBaHHs, a came aHTh-VEGF
Tepamii Ta MmomnepemkeHa NMpo HECTPUSTIUBHMA
MPOTHO3 PO3BHUTKY 3aXBOPIOBAHHS y BHUMAAKY
BiJIMOBH BiJ JIIKyBaHHSI.

KonTponbhuii ornsig 000X mamieHToK OyB
npoBeneHuit yepe3 12 twxkHiB, me Ha OKT-
CKaHOTpaMmi MakyJspHOI 30HU MPaBOTO OKa Ta-

mieatkn Y. CHM mnpakTtudHO perpecysaia,
sanummiacs aezopranizaiis [1E. ToBmuHa ciT-
kiBkH B fovea cxmana 176 mxm (Puc.3). T'octpo-
Ta 30py IPaBOTo OKa uepe3 12 THKHIB CTAHOBH-
ja 82 3HAKHU H/K, JIIBOro oKa — 88 3HaKiB.

Ha OKT-ckaHorpamMi mpaBoro oka maii€HT-
ku T. uepe3 12 TmxkHiB 301IbIIMIIACS NedopMma-
st (hOBEATLHOTO KOHTYPY, 3 SBUBCS KICTO3HHIMA
HaOpsIK HelpoeniTenito, 3MEHIIMIAcs TudepeH-
Iiarfis mapiB HEMPOEMITeNit0, 3HAYHO 30UTBIITH-
nacs CHM. TosmuHa citkiBku B fovea ckmana
385 mxmM (Puc.4). I'octpora 30py uepe3 12 Tuxk-
HiB IIpaBoro oka 3 kopp. sph +1,0 D = 49 3naxkis,
JiBoro oka 3 kopp. sph +1,5 D = 84 3naku. Bin

Puc. 3. OKT-ckanorpama MakyisipHOi 30HU CITKiBKM IIPaBOTO OKa manieHTKH Y. uepe3 12 THXHIB
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Puc. 4. OKT-ckanorpama MakyssIpHOi 30HU CITKiBKH IIPaBOro oka nauieHTku T. uepes 12 THxHIB

3alPONOHOBAHOTO JIIKYBaHHS 3T1IHO CTaHAAPTIB
XBOpa BiIMOBHJIACH.

O06oM marieHTKamM OyJ0 MPU3HAYEHO KOH-
TPOJILHUN OTIISIT Yepe3 4 THKHI, alie TMaIll€eHTKA
Ha onsia He 3’ siBriHCs. HacTynmHuil KOHTPOJIb-
HUW OIS TMAIE€HTIB OyB MPOBEACHHUM TIIBKU
yepe3 24 TYKHI B TOYATKY CIIOCTEPEKEHHs. 3a
nannmu OKT B mepiioi marieHTKH Ha IpaBoOMy
oui CHM He3HauyHo 301abLIMIIACS, BiAMIidYaacs
nesopranizanis [1E. TopmuHa ciTkiBku B fovea
ckiana 171 mxm (Puc.5). Ilokaznuku roctpotu
30py MPaBOTrO OKa CKJIanu 77 3HaKiB H/K, JIBOTO

oka — 87 3nakiB. [arieHTIIi peKOMEHI0BaHO Ha-
cTynHy iH’exuito antu-VEGF npenapary 3rinHo
MPOTOKOITY JIiKyBaHHSI.

B nauientku T. Ha mpaBomy o 3a januMu OKT
301bIIMIINCS 1edopMallist POBEaTLHOTO KOHTYPY,
KicTO3HUH HAOpsK HerpoemniTenito Ta CHM, 3’ s1Bu-
Jocs BiAMIApyBaHHS HeWpoemiTenito. ToBIWHA
ciTkiBku B fovea cknana 483 mxm (Puc.6). [octpo-
Ta 30py npasoro oka 3 kopp. sph +1,0 D = 23 3Ha-
KM, JIiBOro oka 3 kopp. sph +1,5 D =85 3Hakis.
[MamieHTIi peKOMEHI0BaHO TEPMIHOBO MOYATH aH-
t1-VEGF Ttepaniro.

Puc. 5. OKT-ckanorpama MakyisipHOi 30HH CITKIBKH IPaBOTO OKa mamieHTKH Y. uepes 24 THXHI
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Puc. 6. OKT-ckanorpama MakyisipHOi 30HHU CITKiBKM IIPaBOTO OKa mamieHTKH T. uepe3 24 TmwkHI

OO0roBopeHHs

BikoBa nerenepariist Makyiu € MyiabTH(DAKTOP-
HUM 3aXBOPIOBAHHSM MEPEBAKHO JFOACH TTOHA
50 pokiB, sIke IPU3BOAUTH JI0 BTPATH IIEHTPAITBHO-
ro 30py [6]. BinbImicTe METONIB JTIKYBaHHS €KCY-
naruBHOi popmu BMJI cripsimoBani Ha CHM [7].

Hapasi antu-VEGF Ttepamis crabinizye ta
3HAYHO MOKpAIIYE 31p y MEepPeBaXKHOi OLIBIIOCTI
narieHTis [4,5].

Bukopucranns antu-VEGF rteparmii miarpu-
MY€ TOCTPOTY 30py Ounbin Hik y 90% mnarien-
TiB Ta € OCHOBHHM METOJIOM JIIKyBaHHS eKCy/a-
tuBHOI hopmu BMJI, cripsimoBaHa Ha 3yHUHKY
POCTY HOBUX CYIHH, ITOTICPEIKYIOUN TTOIANTbIIE
ypakeHHs MaKyJid Ta BTpary 30py [8,9].

AnTu-VEGF mnpenapar adumibepcent € npe-
naparoM mepmoi JniHii JikyBaHHs BMJI, 1o
NPEJCTaBIsiE COOOK PEKOMOIHAHTHUH CHH-
te3-0iok peuentopiB VEGF, skuii moxe crie-
uudiuno 38 sa3yBatu VEGF-A, VEGF-B Tta dak-
Top pocty TpombouutiB (PDGF), rinepcexpenis
SKUX TIPU3BOJUTH 10 aHOMAJIBHOTO PO3IOBCIO-
JUKeHHs KpoBoHOcHMX cyauH [10]. Brachinok
naHuX e(peKTiB Mpenapary BAAE€ThCSA JOCITHYTH
crabimizamii crany, perpecyBanasi CHM rta mo-
JIMIIEHHS TOCTPOTH 30pY.

BucHoBku

HaBeneHi KTiHIYHI BUITAIKH TIOKa3yIOTh CyT-
TEBY PI3HULIIO B JAMHAMIll 3aXBOPIOBAHHS MpPH
BYACHOMY JIIKYBaHHI 3TiJHO MPOTOKOJIB JIIKY-
BaHH Ta 03 JIKyBaHHS.

B mamientku Y. roctpoTta 30py Ta MiKpo-
CTpPYKTypa MakyisipHoi 30HU 3a ganumu OKT
3HAYHO TOKPAIIMINACSA B TOW Yac, KOJIM B Talli-
enTku T. TMHAMiKa 3aXBOPIOBAHHS HETaTHWBHA.

DiHaHCYBaHHS

Jlana crarTs He OTpuUMyBaJia 30BHIIIHBOTO
(diHaHCYBaHHS.

Konduikr inTepecin

Kondmikr iHTEpeciB BiACyTHIH, CTATTS HE €
MPEeIMETOM KOMEPIIHHOT 3a11iKaBIEHOCT] Ta BU-
Haropoju.

3roga Ha nmyOJaikaiiro

[TamienTn Hajgamu 3rogay Ha IyOIIKAIIO
CTaTTI.

ORCIDID Ta BHecOok aBTOpiB

(A, B, C, D, E, F) Alina Dziuba

A — Research concept and design, B —
Collection and/or assembly of data, C — Data
analysis and interpretation, D — Writing the
article, E — Critical revision of the article, F —
Final approval of article

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

62


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 2 (154), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

JIUTEPATYPA

1. Morkhat MB, Marchenko LN, Dalidovich AA. Diagnosis and treatment of age-related macular degeneration.
Vitebsk: VSMU; 2015. p.77.

2. Papadopoulos Z. Recent Developments in the Treatment of Wet Age-related Macular Degeneration. Curr Med Sci
[Internet]. 2020 Oct;40(5):851-857.

doi: 10.1007/s11596-020-2253-6

3. Hobbs SD, Tripathy K, Pierce K. Wet age-related macular degeneration (AMD). StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2025 Jan. 2024 Aug 11.

Available from: https://www.ncbi.nlm.nih.gov/books/NBK 572147/

4. Sheth JU, Stewart MW, Narayanan R, Anantharaman G, Chandran K, Lai TYY et al. Surv Ophthalmol [Internet].
2024 Aug 31:50039-6257(24)00095-X. doi: 10.1016/j.survophthal.2024.08.003.

5. Ambeati J, Fowler BJ. Mechanisms of age-related macular degeneration. Neuron [Internet]. 2012 Jul 12;75(1):26—
39. doi: 10.1016/j.neuron.2012.06.018

6. Marchesi N, Capierri M, Pascale A, Barbieri A. Different Therapeutic Approaches for Dry and Wet AMD. Int J
Mol Sci [Internet]. 2024 Dec 4;25(23):13053. doi: 10.3390/ijms252313053

7. Yla B., Mfa B., Jca B., Li S., Dai X., Shan G., et al. Repurposing bortezomib for choroidal neovascularization
treatment via antagonizing vegf-a and pdgf-d mediated signaling. Exp. Eye Res [Internet]. 2021 Mar:204:108446. doi:
10.1016/j.exer.2021.108446.

8. Marchesi N, Capierri M, Pascale A, Barbieri A. Different Therapeutic Approaches for Dry and Wet AMD. Int J
Mol Sci [Internet]. 2024 Dec 4;25(23):13053. doi: 10.3390/ijms252313053

9. Baumal CR, Serensen TL, Karcher H, Freitas RL, Becher A, Balez S, et al. Efficacy and safety of brolucizumab
in age-related macular degeneration: a systematic review of real-world studies. Acta Ophthalmol [Internet]. 2023
Mar;101(2):123-139. doi: 10.1111/a0s.15242

10. SongD, Liu P, Shang K, Ma Y. Application and mechanism of anti-vegf drugs in age-related macular degeneration.
Front Bioeng Biotechnol [Internet]. 2022 Sep 23;10:943915. doi: 10.3389/fbioe.2022.943915

Comparison of clinical cases of patients with exudative form of age-related
macular degeneration after standard treatment and refusal of treatment
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Corresponding Author:

Alina Dziuba

dziubaalina7@gmail.com

Abstract: these clinical cases indicate high effectiveness of using anti-VEGF drug and positive
dynamics in the treatment of exudative form of age-related macular degeneration according to standard
protocols in patient Ch. and negative dynamics in patient T., who refused treatment. Examination of
patients was carried out at the beginning of observation, after 12 and 24 weeks. Visual acuity was
examined and optical coherence tomography was performed. In patient Ch. After three intravitreal
injections of the anti-VEGF drug aflibercept (once every 4 weeks), visual acuity improved and signs of
exudative age-related macular degeneration regressed as assessed by optical coherence tomography
scans.

Keywords: Age-Related Macular
Degeneration; Optical Coherence Tomography; Copyright: © 2025 by the authors;
Ophthalmology; Choroidal Neovascularization; licensee USMYJ, Kyiv, Ukraine.
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degeneration, subretinal neovascular membrane,  and conditions of the Creative Commons Attribution License
anti-VEGF therapy. (http://creativecommons.org/licenses/by/4.0/).
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Kpurepii BcTaHOBJIeHHS AiarHO3y MYJIbTH(OKAIbHOI MOTOPHOIL
HeBponarii 0e3 0JIOKIB MPOBEJEHHA: AHAJI3 KJIIHIYHOT0 BUNIAJIKY

CaiTinana Mimypa, Mapis [Ipoxonis, Terssna Lniasim

Hanionansauii Meauunmii yHiBepcutet iMeHi O.0O. boromonsbiis, Kuis, Ykpaina
Corresponding Author:

Svitlana Mishura

svetams25102000@gmail.com

Anomauia: cmamms NpuUceéaueHa BU3HAYEHHIO KIIHIYHUX 0coOnusocmeti Mynbmu@oKaibHOi
MOmopHoi Hesponamii 6e3 O10KI8 npoedeHHs 0a3VIYUCL HA OAHUX Aimepamypu, KIIHIYHUX ma
enekmpoqhizionociuHux pe3yromamax oocmediceHHs nayicumku. B cmammi Hagsedeni cyuacHi
OaHi Npo NowupeHicmv, MpyOHOWi CE0E€YACHOI OIAZHOCMUKY MA OCHOBHI KIIHIYHI 0COOMUB0CHI
mMynemughoxanvrhoi momoproi nHesponamii. Onucano Kainiunuti eunadox. QbcmedceHo nayicHmMKy
3., 55 poxis, sika ckapacunacs Ha ciadKicms Yy KiHYi8Kax, 60a04i cyoomu y M s13ax ma nopyuleHHs
xoou. B 2010 p. nouana iouysamu crabxicms y npasiti Kucmi, ympyoueHus ii pozeunanus. Yepes
Kintbka micayie 3’seunacsi ciadkicms y aisitl Hosi. B 2014 p. caabkicms npasoi kucmi cmana
sHaunoro, a 6 2018 p. eiduyna crabkicmo npasoi Hoeu. Xeopiu paniue 610 6CMAHOBIEHO O0IACHO3
cninanvroi amiompodii. Cimetinull anamues He obmsdceHul. B neeponociyunomy cmamyci: 3Haunuil
nepugepuunuil, Oitbule OUCMATbHULL mempanapes, 0CoOIUBO CNpaAsd, GIOCYMHI MUNbHI 32UHAHHSL
000X Kucmeil ma npagoi cmonu, 3Ha4Hi M’ 130681 ampoghii y oucmanbHux 8i00inax KiHYieok, Oiivuie 6
pykax, ocobaueo npagii. ToHyc m’s3i8 86epXHIX KIHYIBOK HUSLKUL, HUNCHIX — 0eUj0 3HUNCEHULL, 2TUOOKT
perexcu 3 pyk, Hie ma nidowo6Hi 6i0CYmHi, Uymausux posnadis ve noxkasye. EMI -o3uaxu XxpoHiunoeo
He8po2enH020 npoyecy, 0110Ki6 nposedents He susgieno. [Iposedeno oupepenyitiny OiacHOCMUKY 3
OIyHUM  aMIiOMPODIUHUM CKIEPO30M, CNIHAILHOI M 5308010 aAMpoQielo, XPOHIUHOI 3aANAIbHOI0
0eMIENIHIZYI0U0I0 NONIPAOUKYIOHEBPONAMIEl0. Y nayicHmKku 8UuA61eHO MAKi OCHOBHI KILIHIYHI O3HAKU
X60poOU — NOBINLHULL NOCMYNOBULL NOYAMOK 3AX60PIOBAHHA, PO31a0U 00paA3y 6 KIIbKOX PYXO8UX
Hepeax, wjo GUHUKAIU NOYEP20B80 Yepe3 KibKa MIcAYis, acumempis nopyuiens. Takooic diazHocmosano
O00NOMIdNCHI eneKmpo@izionoiuni Kpumepii — 03HAKU AKCOHALHO20 YPANCEHHS PYXOBUX | YACMKOBO
YYMAUBUX BOTOKOH YCIX nepughepuyHux Hepeie 6e3 010K npogedeHHsl. BKa3ani KIiHIUHI ma 00NOMIdNCHI
eeKmpohizionociyHi NOKA3HUKU NIOMeepo’Ccyoms JimepamypHi Oaui npo KAIHIYHI 0coOnU80Cmi
MMH i cgiouams npo Hasa8HiCMb MYTbMUPOKATLHOI MOMOPHOI Hesponamii 6e3 OJI0KI6 NPOBedeHH L.

KuarouoBi cioBa: myneTH(oOKadbHa MOTOpPHAa HEBpomaris, OiuHUN aMioTpodidHHUN CKIIEepo3,
CriHajJbHA M’s30Ba aTpodis, XpOHIUHa 3ananbHa JIeMieiHi3youa MoJipaguKyJIOHEBPONaTis.

Beryn MpOrpecyroda acUMETpUYHa M s30Ba CIAOKICTh
MynbTudokanbHa  MOTOpHAa  HEBpOMNaTisi B KiHI[IBKAaXx, sKa YacTillle TIOMITHA B TX JHCTaJIb-
(MMH) 6e3 010KiB MpOBENEHHS € OMAHIEI0 3  HUX BiAijIax. 3a JAaHUMH JIITEPATypy BHSBIICHHS
¢dbopM imyHOOMOCepenkoBaHUX HeBponarid. Oc-  OJIOKIB MPOBEICHHS X0ua O B OJTHOMY PYXOBOMY
HOBHMM KJIIHIYHUM KPUTEPIEM 3aXBOPIOBAHHS €  HEPBI TPUBAIO BBAKAIOCS OCHOBHOIO 3HaXij-
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KOO JUTsl TU(EPEHITIHHOT JIarHOCTUKU MIXK MO-
TOPHOIO HEBPOIIATIEI0 Ta YPAKEHHSIM TiJT HUXK-
HiX MoroHe#poHiB [1]. Ilpore 30cepemxeHHs
yBaru JIMIIe Ha HAsBHOCTI OJIOKiB MPOBEACHHSA
MOX€e MPU3BECTH J0 BiATEPMiHYBaHHS BCTaHOB-
JICHHS1 BIPHOTO JiarHO3y Ta BYAaCHOTO IpHU3HA-
YeHHSI €TIONAaTOreHEeTUYHOI Teparii, a BiJITaK
70 BUHUKHEHHS CTIMKOTO HEBPOJOTIYHOTO Jie-
¢imury [2]. 3a maHuMH JTiTEpaTypu MALIEHTH 3
MMH, sxi He BIANOBIIAIOTH €IeKTPO(i3ioio-
TIYHUM KpUTEpissM OJOKYBaHHS TPOBEIICHHSI,
JEMOHCTPYIOTh 1HIII O3HAKH JEMI€TIHI3YIOUMX
HEBpOIaTii, BKIOYAIOYM THUMYAcOBY BOTHHUIIIE-
BY JUCIIEPCiI0, HEBEIMKI Mepenagy aMILITyau
MDK MPOKCHUMAaTbHUMHU Ta IUCTATHHUMH CTH-
MYJSIIHRHIME TUTSTHKAMU, K1 HE BiJNOBIIal0Th
Cy0’€KTHBHO BH3HAYEHUM MeEKaM, TPUBAJi JHC-
TaJbHI 3aTPUMKH Ta YHNOBUTbHEHHS (HOKAIBHOL
npoBigHOCTI. Ha BiMiHY Bij cripaBXHIX OJIOKIB
MIPOBITHOCTI, JjaH1 eaeKTpo(i310J0rT4HI 3HAXIA-
KM HE MOXYTb TMOSICHUTH HAsSBHOCTI CIAOKOCTI
y TAIEHTIB, aje MOXYTh OyTH KOPHUCHUMU IS
nomanbioi nudepeHIiiHoi niarnoctukH [3,4].

3arpumka B miarHoctuii MMH e 3Buuaii-
HUM SIBUIEM. 3a3BHYail MIATBEpIKEHHS Ji-
arHosy 3aiimae Oinbmie poky. I[lozask MMH
3yCTpI4a€eThCSl HE YacTo, 3 MOIIUPEHICTIO 1 BU-
nagok Ha 100000 HaceneHHs, po3Mi3HABaHHA
XapaKTepHUX ii KJIIHIYHUX O3HAK Ta MPOBEICH-
Hs JudepeHIiiHol J1arHOCTUKHY 13 XBOpoOamu,
0 MalTh CXOXY CHUMIITOMAaTHKY, MOXe OyTH
CKJIQJIHUM 3aBAAaHHSM, 0COOIUBO, KOJIU 111 3aXBO-
proBaHHs € OubII omupenumu [2]. MMH-aco-
LiiOBaHy M’SI30BYy CJIA0OKICTb HEPIJKO IOB’S3Y-
I0Th 3 IHIIMMHM 3aXBOPIOBAaHHSIMHU, HalfyacTie 3
6iuHnM amioTpodiunum ckiepo3om (BAC), cmi-
HaJHHOI M s130BOI0 arpodieio (CMA), mio3u-
TOM 3 BHYTPINTHBOKIITHHHUMH BKJIFOYCHHIMH,
XPOHIYHOIO 3alajibHOI0 JAEMIEIHI3YyIOUOK IO-
nipagukynonespornariero (X3/I1), TynenbHUMEI
CHUHJpOMaMH Ta paaukyiaonarismu [5]. Tomy Bu-
BUYCHHS 0COOJIMBOCTEH KIiHIYHUX TIposisiB MMH
0e3 OJIOKIB MPOBEACHHS, SICKTPO(DI310IOTTIHIX
O3HaK XBOPOOU € aKTyalbHUM Ta KOPUCHUM JJIs
CBOEYACHOI JIIarHOCTUKH XBOPOOH.

Mera

Bu3HauuTH OCHOBHI KJIIHIYHI OCOOJUBOC-
Ti MynsTH(OKAIBHOT MOTOpHOI HeBpomarii 6e3
OJIOKIB NpOBE/EHHS, 0a3ylOuuCh Ha JaHUX Ji-
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TepaTrypH, KJIIHIYHUX Ta €ICKTPO(]i310I0TriIHIX
pe3ysbraTax 0OCTEKEHHS MaIll€HTKH.

Marepiaau i MeTOx

[IpoBeneHo KIiHIYHE OOCTEKEHHS IAIliEHT-
k1 3., 55 pokiB, sika nepedyBaja y HEBpPOJIOTid-
Homy Bigauenni KHIT «Cesro-MuxaiiniBcbka
KJIiHIYHA JlikapHa M. KueBay.

Onuc KJIIHIYHOr0 BUNIAAKY

Jlo BiAiNeHHS Malli€HTKa 3BEpHYJACS 3 Me-
TOKO YTOYHECHHS Jiarao3y. CKapuiacs Ha cliao-
KICTh Y KIHIIBKaX, OOJIOYl CyIOMH Y M si3aX Ta
nopyueHHs xoau. Xsopie 3 2010 p., konu noya-
J1a BITYyBaTH CIA0KICTh Y TIPaBiid KHUCTI 3 yTPya-
HEHHSM 11 pPO3TMHAHHS y MPOMEHEBO-3aIl SICT-
HOMY cymio0i. Yepes Kijibka MICALIIB 3’ SIBHUIIACS
cJ1a0KicTh y MiBiH HO31. 3 2014 p. cnalkicTh npa-
BOT KHCTI cTaja 3HauHoo, a 3 2018 p. noeaHa-
Jacs me claOKiCTh MpaBoi HOTH. XBOpiid pa-
Hire Oylo BCTAHOBJICHO JiarHo3 CIIHATBHOI
amiorpodii. CimeiiHHI aHaMHE3 HE OOTSIKCHHIA.
[TamieHTKa Hamana pe3yabTaTH pPaHIIIE MPOBE-
nenux ooctexxenb. EHMI™ (14.03.2024): cenco-
MOTOpPHA aKCOHAJIbHO-AEMIENIHI3y04a MOJTIHE-
Bpomarisi, nepeBaxxHo mnpaBoi crtorm (X3/IIT).
byno nposeneno MPT mmitHOrO, rpyaHoro ta
HOTIEPEKOBO-KPHUKOBOTO BIAILIIB XpeOTa, sKa He
HiATBEpIMIIa BEPTEOPOreHHY €TIOJOTiI0 KIIiHIY-
HUX TPOSIBIB XBOPOOH.

Hesponoriunuii craryc. CBimoMicTh SCHa,
NpPaBWIBHO OpPi€EHTOBaHA, MEHIHrealbHI 3Ha-
ki BifcyTHi. MoBa He mopymeHa. [loms 3opy
30epexeni. OUyHI NIUIMHU CUMETPUYHI, 31HHII
D=S, ¢oropeakmii — 30epexeni. O0’eM pyxiB
OYHUX SI0JYK TTOBHHI, KOHBEPTEHIIIA 30epexKeHa,
HictrarMy HeMae. HocoryOHI 3MOpIIKH achme-
TPUYHI, UMOBIPHO UYEpe3 aCHUMETPII0 JIUIEBOTO
CKeJeTy. SI3uK B pOTi Ta MPU aKTUBHOMY MOTO BH-
COBYBaHHI — 0€3 BIAXWUJICHHS Bl CEpPeIHbO1 JIIHIi.
bynb0apaux posnaaiB HeMae. 3HaUHUUN nepude-
pUuHUl, OiNble AUCTAIbHHUIA TeTpamapes, 0Co-
6aMBO cripaBa. BifcyTHI THIIBHI 3THHaHHS 000X
KACTEN Ta mpaBoi cronu. KoHTpakTyp Hemae.
3HauHi M’sA30B1 aTpodii y AUCTaNbHUX Biinax
KIHI[IBOK, OLyTbIIIe B pyKaX, 0coOnuBo mpasiii. To-
HYC M 5131B BEPXHIiX KiHI[IBOK HU3bKUH, HUKHIX —
3 TEHJICHITIEIO 710 3HIKEeHOTO0. [ TboKi peduiekcu
3 PyK, HIT Ta IiJIOIIOBHI BiJICyTHI, TaTOJIOT14HI
peduiekcH He BUKIHMKaIOThCsA. UyTIuBUX po3ia-
JiB He Moka3ye. Xoja — CTenax CIpana.
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Pesynpratn mposeaeHoi moBropHo EHMI/
EMI (26.11.24): 03HaKM aKCOHAJIBHOTO YpaXKeH-
HSl PyXOBHX 1 YaCTKOBO UyTJIMBUX BOJIOKOH yCiX
nepupepuynux HepsiB. [Ipu ronkosiit EMI B
00CTEKEHUX M’S3aX BEPXHIX Ta HIDKHIX KIHIII-
BOK OTPHUMAaHO O3HAKHU XPOHIYHOTO HEHPOTreHHO-
To mporecy; 6JO0KiB MPOBEACHHS HE BUSBIICHO.

OO0roBopeHHs

BusiBrieH1 y naui€HTKH pyXoB1 HEBPOJIOTIUHI
nopyueHHss MmoxiuBi pu BAC, CMA, X3II.
BAC xJiHIYHO TPOSIBISIETHCS ACHUMETPUYHOIO
M’ S130BOIO CJTAOKICTIO O€3 BTpATH Yy TIAUBOCTI [6].
VY cBoiii knacuuHii ¢popMi XBopoba xapakTepH-
3y€ThCSl HAsBHICTIO O3HAK ypakKEHHS MOTOHEH-
POHIB B O/IHIi KiHIIBIIi 200 cerMeHTi Tijia, ado B
JEKITbKOX CEerMeHTax onpasy. [leski mamieHTn 3
BAC maroth (hopmMu 3aXBOPIOBaHHS, SIKI MOXKYTb
BKJTIIOUATH MEPEBAXHO TPOSBU yPAXKECHHS BEPX-
HiX a00 HMKHIX MOTOHEHPOHIB, TOJII SIK y 1HIIUX
BUIIA/IKAX MOXYTh PO3BUHYTHCSI CUMIITOMH, SIKi
0OMeXyI0ThbCsl  OynmbOapHUMH  (TTPOTPECYOUNiA
OynbOapHUil mapaiiy), MUWHUMH (CHHIPOM
3BHCAIOUUX PYK) ab0 MOMEepPeKOBO-KPUKOBUMHU
(cMHIpPOM 3BHCAIOYHX HIT) cerMeHTamH. Y 00-
CTEKEHOI1 XBOPOi BUSABJICHO HE MIOTOMHUII poO3-
MO M 5130BOi ¢1a0KOCTI, @ MyJAbTU(DOKATBHHHA
MaTepH, SKUA BIAMOBIAE ypakeHUM HEpBaM.
Toni six cimabkicte M’s3iB ipu BAC criigye 3a
pPO3MOALIOM, SIKMM MOXHa BiJIOOpa3sUTH BiJIIO-
BIJIHO /IO CETMEHTIB CIIMHHOTO MO3KY. 3a3BHYaii
nape3u npu BAC mporpecyroTh 3a nependady-
BaHOIO CXEMOI0, OCKIJIBKH YPaXKaroThbCs CYMIXKHI
CErMEHTH CIIMHHOTO MO3Ky, a ipu MMH Mm’s30-
Ba CJIAOKICTh MOXKE MPOrpecyBaTH IOETAIHO 3
nepiolaMu cTablIbHOTO MpolLecy Ta Henepeada-
YyBaHUM TOIIMPEHHSAM BiJl HEpBa /10 HEPBa, 1110
criocTepiraeTscs y Aanoi xBopoi [7]. Ha Biaminy
Big BAC, npu sikoMy cepeniHsi TPUBIICTh KUTTA
CTaHOBUTH 3-5 pOKIB MICJS MOSBU CUMITOMIB,
3aXBOPIOBaHHs 00CTEXKYBaHOI MAILIEHTKHU Iepe-
Oirae monana 13 pokiB 1 HE € 3arpO3JTUBUM IS
KUTTA [8,9].

CMA BxIIIO4a€ rpymy CIagKkoBHX 3aXBOPIO-
BaHb, 3 YPaXCHHSIM MOTOHEHpOHiB. XBopoba
PO3BHUBAETHCS AyKe paHO y naiieHTiB 3 CMA 1,
II ta III tunis, npore IV tun moxe nedroTyBa-
TH B PaHHBOMY JIOPOCIIOMY Billi. Anie M’s30Ba
cinabkicte mpu CMA 1V THIry po3BUBa€THCS CH-
METPUYHO B MPOKCUMAJBHUX BIIJLIAX HIDKHIX
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KIHI[IBOK, & HE B JUCTAIBHUX, IO MPUTAMAHHO
MMH i cnioctepiraeTbcsi y 00CTeKyBaHOT Ialli-
entku [ 10]. X3/I1 ue imyHoomocepenkoBaHa He-
BpOMarisl, 10 COPUYMHSAE BUHUKHEHHS M S30BOi
CJIabKOCTI Ta po31aiiB uyTIMBOCcTi. Mynbsrugo-
kanbHa X3/II1 € BapianToM ayke moAiOHUM 3a
KJIIHIKOIO /O XBOPOOM NAIli€EHTKH, aJe Bipi3Hs-
€THCS HASBHICTIO Ypa)kK€Hb CEHCOPHUX BOJIOKOH,
0COOIMBO MOPYIIEHB MTMOOKOT Yy TJIIMBOCTI, YOTO
HE BUSBJICHO y 00CTEXEHOI namienTku [11].

BucHoBku

VY o6cTexxeHoi XBOpoi HaMU BHSIBJICHI KITi-
HiuHI ocoOnmuBocTi MMH, sKi MATBEPIKYIOTH
JiTepaTypHi JaHi mpo 1o xBopoOy. Ile — mo-
BUTbHUN MOCTYIOBUN MOYATOK 3aXBOPIOBAHHS,
HasIBHICTh PYXOBUX PO3JIaJiB O/ipa3dy B KUJIBKOX
PYXOBHUX HEpBaXx, 110 BUHUKAJIH [TOYEProBO ye-
pe3 KiIbKa MICSIB, aCUMETpisl MOpyIIeHb, 3Ha-
YHa cJa0KICTh Y KUCTSX, BIACYTHICTh Yy TIMBUX
po3naniB. bazyounch Ha IUX KITIHIYHAX KPUTE-
pisix, Oepyuu 10 yBaru BiJICyTHICTb OJIOKIB ITpO-
BeJleHHs 3a pe3ynsraramu EHMI Ta mpoBiBmu
nugepeHIiiHy 11arHOCTUKY 13 3aXBOPIOBAHHSI-
MH, 1110 MalOTh MOAI0HY CUMIITOMATHKY, MU BH-
CTaBWJIM MAIIEHTI KIIHIYHUHN JT1arHO3 — MYJIb-
TudoKaTbHa MOTOpHA HeBpormaris 0e3 OJIOoKiB
MPOBEJICHHS Y BUIVISIL JUCTAIBHOTO TeTpamnape-
3y, 3 MIMOOKUM Iape30M PO3rMHAYiB KHCTEH Ta
CTOII, OLIBIIIE CIIpaBa, 31 3HAUHUM MOPYLICHHSIM
¢dynkuii xonu Ta camoobciyropyBanHs. [Ipose-
JIeHe YTOYHEHHS J11arHO3y € Ba)JIMBUM JUIsI BU-
pillIEeHHS! TOAANBIIOI TAKTHKH MEIHUKaMEHTO3-
HOTO JIIKyBaHHS 1 MPOBEICHHS peadimiTaniiHuX
3aXO/IiB.

®diHaHCyBaHHA

Jlane noCiiDKEHHS HE OTPUMAalo 30BHIII-
HbOTO (hIHAHCYBaHHS.

Konduikr inTepecis

ABTOpH 3aCBIAUYIOTH BIJICYTHICTh KOH(PIIKTY
1HTEpeCiB.

3roaa Ha nmyOaikaniro

Bci aBTopH 03HallOMIIEH] 3 TEKCTOM PYKOIH-
Cy Ta HaJ/Ially 3rojly Ha WOTO MyOJIiKaIlito.

3roga Ha myOJaikairo

BiJl TAIlIEHTKA OTpHMMaHa TMOiH(GOpPMOBaHa
3roja.
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Criteria for establishing the diagnosis of multifocal motor neuropathy without
conduction blocks: a case study
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Abstract: the article is devoted to the determination of clinical features of multifocal motor
neuropathy without conduction blocks based on the literature, clinical and electrophysiological
results of the patient’s examination. The article presents current data on the prevalence, difficulties
in timely diagnosis and main clinical features of multifocal motor neuropathy. A clinical case is
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presented. Patient Z., 55 years old, complained of weakness in the limbs, painful muscle cramps and
gait disturbance. She has been ill since 2010, when she began to feel weakness in her right hand
with difficulty in its extension. A few months later, weakness in the left leg appeared. In 2014, the
weakness of the right hand became significant, and in 2018, the weakness of the right leg was added.
The patient was previously diagnosed with spinal amyotrophy. The family history is unencumbered.
Neurological status: significant peripheral, more distal tetraparesis, especially on the right, no flexion
of both hands and right foot, significant muscle atrophy in the distal extremities, more in the arms,
especially the right. Muscle tone of the upper extremities is low, lower extremities — with a tendency
to decrease, deep reflexes of the arms, legs and plantar reflexes are absent, no sensory disorders.
Electrophysiological signs of a chronic neurogenic process, conduction blocks were not detected. A
differential diagnosis was made with amyotrophic lateral sclerosis, spinal muscular atrophy, chronic
inflammatory demyelinating polyradiculoneuropathy. The patient had the following main clinical
signs: slow gradual onset of the disease, disorders in several motor nerves that occurred alternately
in several months, asymmetry of manifestations. Auxiliary electrophysiological criteria were also
established — signs of axonal lesions of motor and partially sensitive fibers of all peripheral nerves
without conduction blocks. These clinical and auxiliary electrophysiological parameters confirm
the literature data on the clinical features of MMN and indicate the presence of multifocal motor
neuropathy without conduction blocks.

Key words: Amyotrophic Lateral Sclerosis; Spinal Muscular Atrophy; Chronic Inflammatory
Demyelinating Polyradiculoneuropathy; Neurology; Electrophysiology; multifocal motor neuropathy.
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Oco0imBocTi gdikyBanHs ckoutio3y Il crynens

y nanieHTa 3 cuaapomomM Jlayna

Mapis Tpommnna, Mapis Osaiii

Kadenpa ¢iznunoi peabiniTaliii Ta CHOPTUBHOI MEICIIUHH,
Hanionansauii Meauunmii yHiBepcutet iMeH1 O. O. boromonbirs, Kuis, Ykpaina.
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Mariia Troshyna

troshynamaria@gmail.com

Anomauia: ckonios — uacme YCKIaOHeHHs npu cunopomi Jlayna, wo 8UHUKAE BHACTIOOK M 30801
2INOMOoHii, 36’513K060i HecmabinbHOCMI Ma Hep8080-M 130601 Ooucynkyii. Ocobaugo CKIAOHUM €
nepebie 11l cmynens ckoniosy, AKuil He2amueHoO 8NIUBAE HA DI3UYHY AKMUBHICMb, OUXATbHY (DYHKYIIO
ma AKicmv Jcumms nayieHmie. Y npeocmasieHomy KIiHIYHOMY 8UNAOKY ONUCAHO eheKmUeHiCmb
sacmocysanns Lllpom-mepanii ¢ noeonanni 3 Hocinnam xopcemy Llleno npomszom 00H020 pOKY
y 14-piunoco nayiecnma 3 cunopomom [layna ma S-nodionum ckoniosom Il cmynens. Pezynomamu
nokazanu KAiHiyHO 3Hayywe 3uudxcenns Kymie Koboa, nokpawenns yHKyionarbHux noKasHuKie ma

3a2ajlbHO20 CAMONOYynm:A.

KuouoBi cioBa: HepBOBO-M’S30BUN CKOJI03, CHHIPOMHHIA CKOJNi03, CHHIpoM JlayHa, KOpceT

Hleno, LpoT-Teparmis.

Beryn

HepBoBo-M’s130BHil  cKOJIO3 € CepHO3HOIO
OpPTOTIEIUYHOIO TPOOJIEMOIO, sSKa CIOCTEpira-
€ThCS Y 3HAYHOT KUTBKOCTI MAIIEHTIB 13 CUHJIPO-
MoMm [layHa, 30kpema y 40-50% Bunankis [1, 2].
Is# marosorist Mae Oarato)akTOpHHUIA Xapakxrtep,
110 3yMOBJICHUH T€HETUYHUMU, HEPBOBO-M 530~
BUMHU Ta CIOJYYHO-TKAHUHHUMHU TOPYIICHHS-
Mmu [2]. HepBOBO-M’5130BHii CKOJI03 y MALli€HTIB
13 cuaIpomoM [layHa, sIK TpaBUIIO, TOYHHAETHCS
y paHHbOMY Billi (10 I’ATH POKIB) 1 O€3 JIKyBaH-
HS TIporpecye, AocArarouu aedopmariii 3 KyToMm
Ko66a monazn 30—-50 rpanycis [1, 3]. Takuii cTy-
MiHb BUKPUBJIECHHS XpeOTa Mae 3HAYHUI BILIUB
Ha (pyHKIIT BHYTpIIIHIX OpraHiB, 30KpeMa Jiere-
HIB 1 ceplis, 3HIKY€E (PI3UUHY aKTUBHICTb, CIIPU-
yuHs€E OUJIb Ta CYTTEBO BIUIMBAE HA AKICTH KHUT-
Ts1 manieHTiB [4]. OcoOmuBocTi (Pi3i0I0TiYHOTO
CTaHy MalieHTIB i3 cuHApoMoM JlayHa, BKIIIO-

Yyaloud TIMOTOHIIO, CJa0KICTh CTabiIi3aTopiB
xpe0Ta, HeCTaOUTBHICTh CYyIIIO0IB Ta HU3bKY BH-
TPUBAJIIICTh TKAaHWH, POOJIATH JIKyBaHHS TaKHX
MaIi€HTIB CKJIAJHUM 3aBaaHHsaM [2, 5]. V pasi
BOXXKHX (POPM CKOJII03y PEKOMEHJ0BaHO Xipyp-
riuHe BTPy4YaHHs, OJHAK Y pa3i MOMIpHOTO IMpo-
rpecyBaHHS MMATOJIOTI1 JOIITBHAM € 3aCTOCYBaH-
HSl KOHCEPBAaTHBHHUX METOJIB JIIKyBaHHS, TaKUX
sk kopcer lleno ta Ulpot-repanis [4, 6]. Jani
METOAM MaroTh MOTEHIan I cTadimizamii BU-
KpHUBJIEHHS XpeOTa, 3amo0iraHHs MporpecyBaH-
HIO TIATOJIOT11, TIOJIMIIIEHHS (i3HYHOTO CTaHy Ta
SIKOCTI KUATTH IauieHTiB. BogHouac HemocrarHs
KUIBKICTB JTOCIIDKeHb €(PEKTHUBHOCTI KOHCEpBa-
TUBHUX METOJIIB Y MAIli€HTIB 13 cuHApoMoM Jlay-
Ha 3yMOBJIIOE aKTYaJIbHICTh 11i€i poboTu [3, 6].

Merta

Oninnty e(eKTUBHICTh KOMIUIEKCHOTO JIKY-
BaHHS IMAIli€EHTa 3 HEPBOBO-M'SI30BUM CKOJII030M
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III ctynens ta cunapomomM JlayHa, 3 3aCTOCyBaH-
HsaM kopcety Illeno Ta [lIpor-Tepanii.

Onuc KJIIHIYHOr0 BUNIAIKY

[Mamient O., 14 pokis, Maca Tina 49 xr, 3picT
159,5 cm, 3BepHYBCS 31 CKapraMu Ha BHpa)keHe
MOPYILIEHHS OCTaBH, aCUMETPIIO IJIEUOBOTO 105~
ca Ta Ta3a, 0OMeKEeHHs PyXJIHBOCTI ITONIEPEKOBOTO
Bijiny xpeOta, auckomopt i Tynuit 6i1b (5 Oa-
JTiB 32 Bi3yaJbHO-aHAJIOTOBOIO IIKAJIOK0 00JTI0).

OO0’ exTHBHE OOCTEXEHHSI BUSBHIIO TilIEpMO-
OUIBbHICTH CyII00IB, POTaLil0 Ta3a, ACUMETPII0
TPUKYTHHUKIB TaJii, BUCTYII JiBOT JIONATKH, M’ si-
30BHI BaJMK MPAaBOPYY y MOMEPEKOBIM MUISHII
Ta pi3Hy BUCOTY Ieueit. [lix yac recty Axamca
BUSIBIIEHO BUPAXEHY TOpciiiHy aedopmariito. Pe-
3yAbTaTH cKosioMeTpii: 20° y rpyaHomy Ta 16°y
MIOTIEPEKOBOMY BiZIii.

3a JaHWUMH PEHTTCHOJIOTIYHOTO JIOCHIKEH-
HS BCTaHOBJIEHO S-momiOuumii ckomios III cryme-
Hs1: TpynHa ayra — 29° (Th9), momepexosa — 38°
(L2). [Noka3zuuk Piccepa — 3. J)KurreBa eMHICTh
nerenb (OKEJI) cranoBmia 1,5 1. 3a mpoboro
[ToGepa — 16 cM. Y TecTi Ha MIIAKOM MPSIMHUX
HWKHIX KIHITIBOK ITiJT KyToM 45° — yTpuMaHHS
cTaHOBUJIO 20 CEeKyH].

KomriekcHa mporpama J1ikyBaHHS BKITIOUasa:
[por-Teparmiro (IOACHHI ceaHcu mo 1 ToauHI —
7 pa3iB Ha THXKJIeHB), HOCIHHS KopceTy [lleHo no
22 ronuHU Ha 100y, KOHTPOIb MOCTABH, TUXAJb-
HY KOPEKIIi}O Ta BIIPaBH Ha CTaOLIi3allio.

TpusamnicTs JiKyBaHHS — 12 MicALIB.

KonTponsHe 00CTE)EHHS MiCs POKY Tepa-
mii mokasayio: 3MeHmeHHs kyta Kob6b6a: rpymaHa
nyra — 1o 20° (Th8), momepexosa — 10 26° (L3);
ckoyiomeTpis: 15° rpymHuii, 9° momepekoBuid
Bini; Piccep —4; XKEJI - 2,0 i1; [lloGep —36111b-
IIeHHs] Ha 4 ¢M; yTpUMaHHS MiAHATUX HIT — 10
40 cex. OnuryBaibHuk WHODAS 2.0 BusiBus
MoKpatieHHs y chepax: «PyxoBa akKTUBHICTE» —
nokpamieHHss Ha 40%, «lloBcskaeHHA MisuTb-
HicTh» — Ha 35%, «ColiajabHa aKTUBHICTE» — Ha
30%.

OO0roBopeHHs

[Tamientn 3 curapomom JlayHa MaroTh 3HAYHO
T1IBUIIICHUIA PU3UK PO3BUTKY CKOJII03Y, 30KpeMa
HOTr0 HEPBOBO-M’5130BO1 (popMHU. Y HaHOMY BH-
nagKy Oyio 3adikcoBaHo S-noaioHU ckommio3 111
CTYIEHS 3 KJIIHIYHO 3HAYyHIMMH (PYHKII1IOHAIb-
HUMU TOPYLICHHSIMH Ta OoJeM.

ISSN 2786-6661
eISSN 2786-667X

Bubip Lpor-teparmii 6yB oOrpyHTOBaHUH ii
e(eKTUBHICTIO Y (hOpMyBaHHI M’S30BOr0 Kopce-
Ty, IUXaJbHIM KOPEKIil Ta HABUYKAX aBTOKOPEK-
iii monmoxkeHHs Tinma. Kopcer Illleno 3a6e3neuy-
BaB MACHBHY cTabiTi3alito XpeoTa, 3armodiraroun
porpecyBaHHIO Aedopmariii.

Yepe3 pik JIKyBaHHS JOCSITHYTO CTaOLmi-
3amii CKOJOTHYHOI Aedopmalrii, MOKpameHHS
GyHKIIT TUXaHHS, 3MEHIICHHS OOJI0 Ta iJBU-
IICHHS PiBHA ()i3MYHOI aKTHBHOCTI ¥ €aM000-
CJIyTOBYBAHHS, 1110 MiATBEPHKEHO NMOKa3HUKaAMHU
WHODAS 2.0.

OTtpumaHi pe3yabpTaTy CBiT4aTh PO JOIIIb-
HICTh BUKOPHCTaHHSI KOHCEPBATUBHOTO ITiIXOTY
y TaKuX MAIl€HTIB, 110 JO3BOJISIE YHUKHYTH a00
BIITEpMIHYBaTU XIpypriuHe BTPY4YaHHs Ta IO-
KPAIIUTHU SKICTh KUTTSL.

BucHoBku

OTpuMaHi pe3ynbTaTH JO3BOJSIOTH 3pPOOUTH
BHCHOBOK, IO MTOCTABJICHOT METU JOCIiIKEHHS
Oyno pocsrHyTo. KoMInekcHe JTiKyBaHHS Malli-
€HTa 13 HEPBOBO-M 5130BUM cKotio3oM 1l ctynens
Ha TJ11 cuHapomy JlayHa, sike BKITIOYAI0 HOCIHHS
kopcery Illeno ta 3acrocyBanus lIpor-Teparnii,
JO3BOJIMIIO cTabimi3yBatu Aedopmarliito xpeora,
MOKPALIUTH (PI3UYHUM CTaH Ta SIKICTh )KUTTS Ma-
1i€HTa. 3HAUCHHS OTPUMAHUX PE3yJIbTaTiB II0-
JsTaE B MIATBEPKEHHI €(EKTUBHOCTI BHKOPH-
CTaHHS [IUX METOIB JIKyBaHHS JUIsl MAIIEHTIB 13
noaioHuMH maTonorisimu. [IpakTuune 3HaueHHs
pPOOOTH MOJSrae y MOXKJIMBOCTI BIIPOBAIKEHHS
MPECTABICHOTO MiAXOAY /A0 JIKYBaHHSA y KIi-
HIYHY IPAKTUKY 3 METOIO 3MEHILIEHHS IIPOrpecy-
BaHHSI CKOJII03y 10 BaXXKUX (HOPM 1 MOKpamieHHs
SIKOCT1 YKUTTS TAIIE€HTIB.

®diHaHCyBaHHA

Jlane nocCiipKeHHS HE OTPUMAao 30BHIII-
HBOTO (hIHAHCYBaHHS.

Konduikr inTepecis

ABTOpH 3aCBIIYYIOTH BIICYTHICTh KOH(IIKTY
1HTEpeCiB.

3roaa Ha nmyOaikaniro

3roja maiieHTa Ha MyOJiKalilo MarepiaiiB
KJIIHIYHOTO BUNAJKy Oyna oTpuMaHa. Bcei aBro-
¥ O3HAHOMIICHI 3 TEKCTOM PYKOITUCY Ta HaJallu
3rofy Ha foro myOJiKamito.
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Abstract: scoliosis is a common complication of Down syndrome, resulting from muscle hypotonia,
ligamentous instability, and neuromuscular dysfunction. The course of grade IIl scoliosis is
particularly difficult, negatively affecting physical activity, respiratory function, and quality of life of
patients. The presented clinical case describes the effectiveness of Schrot therapy in combination with
wearing a Chenault corset for one year in a 14-year-old patient with Down syndrome and grade 111
S-shaped scoliosis. The results showed a clinically significant decrease in Cobb angles, improvement
in functional indicators, and general well-being.

Keywords: Neuromuscular Scoliosis; Down Syndrome; Muscle Hypotonia; Quality Of Life;
Physical Activity; syndromic scoliosis, Chenault corset, Schrot therapy.
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XBopoo6a Ilajipa:

piakicHa MpUYMHA A0OMIHAJBLHOI0 00JHLOBOI0 CHHAPOMY Y JiTeil

€Bren Yepkascokmii!, Harauis Ciocap?

' Crynent, Hartionansauit Meauunmii yHiBepcuteT iMmeHi O.0O. boromonbuis, M. Kuis, Ykpaina

2 Acucrent, kadenpa nemiarpii Ne2, HarioHampHMI METUYHUH yHIBEPCUTET

imeHi O.0. boromonbis, M. Kuis, Ykpaina
Corresponding Author:
Ievhen Cherkavskyi

echerkavsk.qg@gmail.com

Anomauin: xeopooa Ilatipa 6i0HoCUmMbCsi 00 PIOKICHUX 8POONCEHUX I30/IbOBAHUX CNIIAHXHONMO3IE,
O0IA2HOCMUYHUL NOWYK AKOI € BUKAUKOM Ons Nikaps. [Jughepenyitina diacnocmuka 0anoi HO3010211 3
IHWUMU 3aX60PIOBAHHAMU ULTYHKOBO-KUWKOBO20 MPAKMY € 8AHCIUBOIO0, AONHCE 8I0 YbO2O 3ANEHCUNMb
yeniuite 8UsHa4eHHA IKY8aIbHoi maxmuku. Onucanuil KIHIvHUL BUNAOOK C8I0YUMb NPO AKMY ANbHICMb
BDOOIHCEHUX XBOPOO WLYHKOBO2O-KUUKOBO2O MPAKMY, KL MONXCYMb NPU3BOOUMU 00 AOOOMIHALHOZO0

001608020 CUHOPOMY.

KirouoBi cooBa: xBopoGa [laiipa,
a0JOMIHAJIBHUM O1J1b, TUTHHA.

Beryn

XBopoba (cunapom) [Naiipa (XI1), abo x cun-
JIPOM CEJIE31HKOBOTO BUTHHY 000I0OBOT KHUIIIKH —
1Ie BpO/KeHa 130J1b0BaHa (popMa CIUIAHXHOIITO-
3a, O0OYMOBJIIEHa BPOIKEHUM CEJIe3IHKOBUM
BUKPUBIICHHSIM 000JOBOT KHUIIKK 3 HAJIMIPHO
BUCOKUMHU (PIKCOBAaHMMHU TOYKAaMH, JOBTOKO TO-
MepeyHO-000/I0BOK0 KUIIKOIO Ta By3bKHM KYTOM
cene3inkoBoro 3runy [1, 2].

3axBOpIOBaHHs BIepIIe OyJ0 OIMUCAaHO Y
1905 pori aBCTpO-HIMELILKUM X1pyprom, npode-
copoM I'paiipcBanbiackoro yHiBepcutery Epsi-
HoM [laiipom. CHHIPOM CENEe31HKOBOTO BUTHHY
000/10B0i KuITKK 200 “xBopoba [Taiipa” Ha3BaHO
Ha 4eCTh OMMCAHOTO HUM CTaHy [3]

AOnoMiHATBHUM OUTb € HaWOIBII MOIIMpe-
HuM cumntomoM XI1. 3a3Buuail 6k JOKamizy-
€TbCS B JIIBOMY MizpeOep’i, MOCHIIIOETHCS MPH
(GI3MYHUX HABAaHTAXKEHHSAX a0o TICHsA TpUuioMy

CHUHJIDOM CEJI€31HKOBOI'O BUTHMHY 0000OBOi KHIIKH,

BaXKOi 1K1. [HTEHCHUBHICTbH 00110 MOXKE 3MEHIITY-
BaTUCS, KOJIM NALlEHT MpUiMae TOPU30HTAIIbHE
nojoxeHHs. KpiM Toro, XBopi MOXyTh CKapKu-
TUCSI Ha BIAYYTTS TUCKY Ta MEPETNOBHEHOCTI B
BEPXHbOMY JIIBOMY KBa/IpaHTI )KUBOTA, 3HIKEH-
HS aTlleTUTY, OJIIOBaHHS, HYJOTY, 3allaMOPOYEHHS,
JPaTiBIUBICTh, @ TAKOXX Ha Pi3HOMaHiTHI 001 B
JiBiH MOMOBHHI TPyIHOT KIITKH. Jl01aTKOBO, MO-
XKYTb CIIOCTEPIraTucsi Taki CHMIOTOMH SIK cCeplie-
OuTTA, 3aaumiKa, OlTb y BEpXHIX KIHI[IBKax, Y
MDKJIONATKOBIM MiASHIN. BiNbIIICTE HaIli€eHTIB
B1JI3HAYAIOTh 3aTPUMKY BHUIIOPOXKHEHb 1 YTPy-
HEeHHJ M yac pedekanii [1, 2, 3, 4, 5].

Xoua CHHJIPOM CEJIe31HKOBOIO BUTHHY 000-
JIOBOT KHUIIIKH HE € 0e3[10CepeIHbO 3arpo3IMBUM
JUIS )KUTTSI, HOTO CUMIITOMH, 30KpeMa CIia3MHu Ta
O171b y BEpXHIi JIiBIl YaCTHHI XKHUBOTA MiA TPya-
HOIO KJTITKOIO, & TAKOXK 3MYyTTS KHBOTA, MOXYTh
MPU3BECTH J0 3HAYHUX (I3MYHUX T EMOIIIHIX
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CTpaXJIaHb TAIIE€HTIB, 1[0 CYTTEBO MOTIPIIYE iX
SIKICTB KUTTA [4, 6].

Ockinpku cumntoMatuka XII € momimopd-
HOIO Ta HecnenupivyHOw0, 1Ie CIPUIHMHSIE 3HAYHI
TPYIHOIII B JIarHOCTHUII I[bOTO 3aXBOPIOBAHHSI.
XIT moxe iMiTyBaTH pPI3HOMaHITHI 3aXBOPIO-
BaHHS CEpPLEBO-CYIMHHOI CHCTEMH, HHUPOK Ta
[TYHKOBO-KHUIIIKOBOTO TPAaKTy, 30KpeMa CHMII-
TOMH TOCTPOTO OO0 B >KHBOTI, ME30aJICHITY,
KOJIITY, FTaCTPUTY TOIIO. 3Ba)kKat0ouM Ha L€, CBOE-
YacHE Ta NMPaBUJIbHE PO3IMI3HABAHHSI CUMIITOMIB
3a3HaYEHOI MATOJIOTii € KPUTUYHO BaXIJIMBUM
JUIs 3a0€3MeUeHHs] CBOEYACHOTO Ta KOPEKTHOTO
JiKyBaHHs XBoporo [1, 3, 6].

Hns niarHoctuku XII BUKOPUCTOBYHOTHCS
HACTYIHI METOAM: PETEIbHUN aHali3 aHaMHE3y
Ta (izuyHe OOCTEXEHHs Nalli€eHTa, Bizyaji3a-
IIAHI METOIH, TaKi SK KOMIT IOTEpPHA TOMOTpa-
(ist a0 KOJIOHOCKOMIS, 110 JA03BOJISIOTH BUSIBH-
TH aHOMaJlii CEJe31HKOBOIO0 BUTHMHY 000/10BOi
KHIIIKH; PEHTTEHOJIOTTYHA ipurorpadis 3 mudpo-
BUM aHaJTI30M 300pa)KeHHsI TOBCTOI KHUIIKU IS
BUSBIICHHS 11 CTPYKTYpHUX 3MIiH; YJIBTPa3BYKO-
Be pochimkeHHs (Y3]l) depeBHOT MOPOXHUHU
JUISL OI[IHKU CTaHy CEJE31HKM Ta HaBKOJUIIHIX
cTpykTyp [1, 4, 5].

JlixyBanus XI1 opieHTOBaHE HA MOJETIICHHS
CUMNTOMIB Ta 3a0e3INCUeHHs MAIli€HTIB BIICB-
HEHICTIO B BIJICYTHOCTI CEpHO3HUX OPTraHIYHUX
3axBOproBaHb. OCKUIbKM BIACYTHI crnienudiuHi
JKapchbKi 3aco0u abo CcTaHIapTHU30BaHE JIKY-
BaHHS JUIsl JJaHOI MaToJIOrii, Teparlis mepeBaXHo
cumMnTomMaruyHa. JIikyBaHHSI BKIJIIOYA€ BUKOPH-
CTaHHS MEAMKAMEHTO3HUX 3ac00iB, 3MiHY CIIO-
coOy >KUTTS Ta Al€TUYHI MoAudikalii, 30kpema
XapuyBaHHS 3 HU3bKUM BMicToM FODMAP ns
3MEHIIEHHS Ta30yTBOPEHHS Ta TOJICTIICHHS
cumntoMiB [1]. B okpemMux Bumagkax MOXyTb
OyTH KOPHUCHI ICUXOTEpaNeBTUYHI 3aXOAM IS
3MEHIIEHHS PIBHS CTPECY Ta TPUBOXKHOCTI. [4].

XipypriuyHe BTpy4YaHHsS SIK METOJ| JIIKyBaH-
HS CHUHAPOMY CENIe31HKOBOTO BUTHMHY 000/10BOL
KHILKH € PIAKICHUM 1, 32a3BUYail, 3aCTOCOBY€THCS
JUIIEe B BUMAJAKAaX, KOJH KOHCEPBAaTUBHE IIIKY-
BaHHs He Jlae OaxkaHoro edekty. [lokazaHHAMH
JUIS. OTIEPAaTUBHOTO BTPYYaHHS € BHUpaKeHa iH-
TEHCUBHICTh OOJII0, YacTOTa HamaziB, a TaKOX
TPUBAJIUN KONPOCTa3, KU HE MIJAAETHCA Me-
JTUKaMEHTO3HI# Kopekii [2,3,7,8].

ISSN 2786-6661
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Takum umaOM, xoua XII € KmacHYHOIO IIa-
TOJIOTI€I0, 1HOMI 1I HEAOCTAaTHhO JIarHOCTYIOTh,
IO YCKJIAJIHIOE JIIKyBaHHA. ToMy BaXKIUBO IJist
KITHIIUCTIB JU(EpEeHIIIOBaTH e CUHIAPOM BiJl
CEepLIEeBUX MATOJIOTiH, 3aXBOPIOBaHb HUPOK abo
IHIIMX [UTYHKOBO-KUIIKOBUX po3faniB. BuacHa
JIarHOCTHUKA TAKMX BPOHKEHUX BaJ ILTYHKOBO-
KHIIKOBOIO Tpakry sk XII no3Bonse yHUKHYTH
YCKJIQJIHEeHb, 3a0€3MEYUTH CBOEYACHE JIIKYBaHHS
Ta MOKPAITUTH SAKICTh KUTTS mamieHTiB [1,4].

Mera: BHKOHaTH pETPOCHEKTHBHUN aHa-
73 icTOpii XBOpOOM IMIOAO0 KIIHIYHOTO BUMAAKY
xBopoOwu Ilaiipa y qutunu 17 pokis, po30ip mi-
ArHOCTUYHOTO TOLIYKY Ta MEHEIKMEHTY JaHOi
HO30JIOT1.

Onuc KJIIHIYHOr0 BUNIAAKY

HiBunna A., 17 pokis, 30.10.2024 poky Oyna
JIOCTABJICHA ABTOMOOLIEM MIBUAKOT MEIMYHOL
noroMoru B npuiimaneHe Bigainenas KHIT “Ku-
iBChbKa MiChKa AUTSIYA KIIHIYHA JiKapHSI Ne2” 1 B
MOJANbIIOMY FOCHITaII30BaHa y X1pypriuHe Bij-
JIJICHHS 3aKJIay 3 IMiJI03pOI0 Ha TOCTPUNA areH-
JTUITHT.

[Tpu rocmiTamizamii AUTHHA CKapXKUiIacs Ha
3arajbHy cIaOKiCTh, OUTb B JiBii MOJOBUHI KH-
BOTa, HyJOTy Ta OmroBaHHS. 3 aHaMHe3y Oyso
BCTAHOBJIEHO, 110 O1/Ib BUHMK 3a 2 AHI OO JHS
rocuitasaiii, 3a 1l 4ac IOCUIUBCS, 3’ IBUJIO-
cs1 ONIOBaHHS, IO 1 CTAJO MPUYUHOIO 3BEPHEH-
Hs. 3 aHAMHE3Y JKUTTS BIAJIOCS BCTAHOBUTH Ha-
CTyIHe: moaiOH1 ckapru (abJoMiHaJbHUMN OUlb,
aje MEHIIOI IHTEHCHBHOCTI) 3a MUHYJIUH PIK
y AUTUHUA BUHMKAJIM [JBIYl, IPOXOAMJIN LIBU-
KO TICJISI KypCy CHa3MOJITHKIB, MPOOIOTHKIB Ta
3MiHM XapuyBaHHs. [lig mocTiiHUM HarsgoM
y OUTSIYOTO racTpOEHTEPOJIora JiBYMHKA HE Tie-
pebyBae. CiankoBicTh — He 00TsDKeHA. [[uTHHA
3aiIMa€ThHCS CIIOPTUBHUM TUIABAHHSIM, HAIlEPEI0-
JTHI 3aXBOPIOBAaHHS MaJia IHTEHCUBHI TPEHYBaH-
Hs (ToTyBaJslacs 0 3Marasb).

OO0’ €KTHBHO: KUBIT IPU NMaJbHALi] HE HATIPY-
KEHUH, 3yTUH, O1Ib y JIIB1M KITyOOBIN JIUISHIII,
CUMITOMU MOAPA3HEHHS OYEPEBUHH HETaTHBHI,
rasy HasiBHI, CTiJIEIb KAIIOMO1OHUIA.

[Tin yac mepeOyBaHHS y BiAAIIECHHI TUTHHI
HEOIHOPA30BO MPOBOAMIN J1aOOPaTOpHI J0CIi-
JOKEHHSI KpOBi Ta cedi: KJIIHIYHUN aHali3 KpoBi
(30.11 Ta 05.11) Ta GioxiMiyHUMII aHAIi3 KpPOBI
(31.11, 02.11, mmroko3a, 3aranbHU OLTipyOiH Ta
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roro ¢pakii, kpearunin, AJIT, ACT, a-amina-
3a, CPb) B auHamiIli — BCl MOKa3HUKH BiAMOBI-
nanu pedepeHTHUM 3HAYEHHSM, MaTOIOTIYHUX
3MiH He Oyno BuspieHo. KiiHiuHMN aHami3 cedi
(30.11) — 6e3 maToIOTIYHUX 3MiH.

KoHcynbTanis IuTs4uX OpToreaa, riHeKoIo-
ra Ta HeBpoJora — maroyorii He BusiBieHo. Ilic-
7S KOHCYJIBTAIlil TeIiaTpa Ta racTpOSHTEPOIIO-
ra — MornepeaHii 11arHo3: KOJIiT HEBCTAaHOBICHOL
€TI0JIOT11.

V3] opraniB uepeBHOi mopoxuHuHu (31.11)
BUSIBUJIO METEOPHU3M; OCUJICHHS CYIMHHOTO Ma-
JIOHKY TEYiHKHU, He3HaYHE 301IbIICHHS €XOTeH-
HOCTI MANUTYHKOBOI 3aJI03U; 1HIIIT OpraHu — 0e3
MATOJIOTIYHUX 3MiH, piIMHA B YEPEBHIN MOPOXK-
HUHI BiJICYTHSI.

PeHTreHiBcbke MOCHTIKEHHS Tacaxy Oapie-
Bo1 cymimii (07.11). BUCHOBOK: peHTIeH-03HaKH
CIOBUIbHEHHS €BaKyaTOPHOI (yHKLII 3a rinoTo-
HIYHUM THITOM, O3HAKH CIUTAHXHOIITO3Y.

didpokomonockomiss (19.11): martomorii He
BUSIBJICHO. Pe3ynpraT MaroricToNOri4HOro [0-
CIIIIDKEHHS O10IITaTiB CIU30BOI OOOJIOHKU TOB-
CTOT KHUILIKM: O3HAaKH XPOHIYHOrO Hecmeuupid-
HOTO 3arajgeHHs 3a TUIOM KOJITY.

Ha ocHoBi ckapr, aHamHe3y, KJIIHIYHUX Ja-
HUX Ta JaHUX J1a0OpaTOPHO-IHCTPYMEHTAIbHUX

Puc. 1. PerrreHorpama, nacax 06apieBoi cymimii
(6 ron.). BusiBisieTbess KOHTPACT Y TOHKOMY
KHIIEYHUKY Ta YaCTKOBO Yy BHCXiJHOMY Biamii
000710BO{ KUILIKU

ISSN 2786-6661
eISSN 2786-667X

JOCITIDKeHb TOCTPOi XipypridyHOi maTtoniorii He
OyJI0 BHSIBJIICHO ¥ OyJ10 TIATBEPKEHO KIHIIEBUMA
KIHIYHUA giarHo3: “Iami yrouHeHi QyHKItio-
HaJbHI TOPYILICHHS KUIIKiBHUKA. CracTUYHUN
KomiT. XBopoOa [laiipa 3 abgoMiHaTLHUM CHH/-
poMoM”.

Puc. 2. Pearrenorpama, macax 6apieBoi cymirii
(12 roa.). KoHTpact y BUCXiTHOMY Ta MOIIEPEUHOMY
BiJfi1ax 00010BOT KHIIKHU. [Ie4iHKOBUH KyT
Ha piBHI Kpuiia KIIyOOBOT KiCTKH

Puc. 3. Pearrenorpama, nacax 6apieBoi cymiri
(24 ron.). KoaTpacT 4aCTKOBO BUABISETHCS
B HU3XIJHOMY BiJ1i1i 00010BOT KHMIIIKK
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[Tix yac mepeOyBaHHA TUTUHU Y BiIIIJIEHHI B oxpemux Bumagkax MOXyTb OyTH KOPUCHI
Xipyprii IUTHHAa OTpUMYyBaja KOHCEPBAaTMBHY  ICHXOTECPAIIeBTUYHI 3aX0/H, 30KpeMa JJIsi 3MEH-
Teparito (B/B iH]y3iiiHa Teparmis, CIa3MONITUYHA  [ICHHS PiBHS CTPECY Ta TPUBOKHOCTI [4].

Teparisi, aHaJIbI'€TUKHU, IPOTUOIFOBOTHI, OUUCHA BucHOBOK

KJli3Ma), B pe3yJIbTaTi SKOi CTaH AIBYMHKH 3HAU- HaBenenuili  KkiIiHIYHMM  BUMAgOK  CBij-
HO MOKPAIIMBCS: 3MEHIIWINCS CAa0KICTh, O11b B YHUTh NPO AaKTyaJbHICTb BPOMKEHHUX XBOPOO
JKUBOTI, 3HUKII HY/IOTa Ta OJIFOBAHHSI. nutyHkoBo-kumkoBoro tpakry (LLIKT), a came

[Tpu BifcyTHOCTI MOKa3aHb A0 XIpyprivyHOro  TaKOro BPOKEHOTO 130JbOBAHOTO  CIUIAHX-
JTiKYBaHHS BHSIBICHOI IIATONOTii, DMTHHA Oyda  HOMTO3Y, sIK XBopoOa Ilaiipa. HMoro miarmoctuxa
BUIIMCAaHAa Ha aMOyJaTOpHE CIOCTEpeXEeHHsS Ta  Ta po3pi3HeHHs 3 iHmuMu xBopobamu HIKT e
JKyBaHHS 3 HACTYITHUMH PEKOMEHIAIISIMU: BYKJIMBOIO JIJISI BU3HAUCHHSI TeHE3y a0 OMiHAIb-

1. XapuyBaHHS 3 BHUKJIIOUEHHSM TOCTPUX, HOTO OOJLOBOTO CHHAPOMY y AIT€H Ta MOJaib-
CMa)KEHUX, )KUPHUX CTPaB, MPOIYKTiB, IO MO-  IIOi JIIKYBaJbHOI TAKTUKH.

CHJIIOIOTh Ta30yTBOPEHHS. ®dinaHCyBaHHA
2. CnocrepexeHHsI CIMEMHOro iikaps, ra- Jlana craTTs He OTpUMYyBaja 30BHIIIHBOTO
CTPOEHTEPOJIOTA. ¢diHaHCyBaHHS.
3. Me6GeBepun 200 mr 1 Tal. 2 pa3u Ha 700y Konduaikr inTepecis
npotsarom 10 ai6; Makporoi — npu 3aKperti. Kondmikr inTepeciB BiACyTHIN B Oymb-sKii
4. Koncynprauist B 1Y “lucrutyt neaiarpii,  Qopmi, AaHa CTaTTA HE € IPEIMETOM KOMEpIIii-
aKyIiepcTBa 1 riHeKoJIorii”. HOT 3aI11KaBJICHOCT1 Y4 BUHATOPO/IH.
OorosopeHHst 3roga Ha nmyOJikaniro
OmnucaHa B KJIIHIYHOMY BMIIAQAKY HO30JIOTis JlutnHa Ta 11 6aThKU Ha/aau 3roJy Ha BUKO-

JOCHUTh PIAKO 3yCTPIYAa€ThCA y NUTAYOMY Billl, PHUCTAHHS Pe3ylbTaTiB 0OCTekeHHs. JJoTpumaHo
TOMY JUIsl TITEH XapakTepHUMH € HECBO€YacHAa  yCiX MPaBWJI Ta MOJIOKEHb KOMITETY 3 €THKH Ha-
JiarHOCTUKA 3a3HaueHoi marojorii, XuOHi miar-  ykoBux myomikaiiii (COPE).

HO3H, HEYCITIIIHE JIIKyBaHHA. SIKIO Yy TUTHHU B ORCID ID

aHaMHe31 € TOBTOPHI 00JIi B )KUBOTI, 3AYTTS KH- Ta BHECOK aBTOpiB

BOTA, 3aKpemnu, HyJ0Ta, OJFOBaHHS a00 O3HAKH 0009-0003-4386-460X (A, B, C, D) Yevhen
KMILKOBOI HEMpOX1AHOCTI, pekomeHnnoBaHo Bu-  Cherkavskyi

KOHATH PEHTTEHIBChKE J0CIIIKEHHS Macaxy Oa- 0000-0002-7712-4461 (A, B, C, D, E, F)
pi€BOI CyMiIlli IO KUIIEYHUKY, m00 BuKIounTH  Nataliia Sliusar

xBopoOy Ilatipa [1,2,3,4]. A — Research concept and design, B —

OcHoBHUM BapiaHToM JIiKyBaHHs B Heyckian-  Collection and/or assembly of data, C — Data
HEHMX BUIAJIKaX € MEIMKaMEHTO3He JIiKyBaHHs, analysis and interpretation, D — Writing the
sIKE HampaBJICHE Ha MOJIETTIIEHH CUMIITOMIB, 3Mi-  article, E — Critical revision of the article, F —
Ha crocoOy *KUTTA Ta aleThyH1 Moaudikami [1]. Final approval of article.

JIITEPATYPA

1. Min J, Wu B, Zhu J, Gu Z, Huang S, Wang J. (2020). Pediatric syndrome of the splenic flexure of the colon: A case
report and literature review. International Journal of Surgery Open, 27, 1-4. doi:10.1016/].ijs0.2020.09.005.

2. bomnap O.b., bognap b.M., Baramanecky JI.I., bognap I'b., Xamyk B.C. (2017). XBopoba Ilaiipa y miteii:
MMOPYIICHHST MICIIEBOTO IMYHITETY Ta XipypridHe JiKyBaHHA. Xipypris autsdoro Biky, 4(57):88-91. doi 10.15574/
PS.2017.57.88.

3. Kholikova GA, Aminova DX, Samadova MK. (2023). Payr’s syndrome as one of the causes of chronic constipation
in children. British Journal of Global Ecology and Sustainable Development, 22, 24-29. Retrieved from https://journalzone.
org/index.php/bjgesd/article/view/417

4. Hokama A, Nakada Y, Yanagida A, Koga E, Hoshino K, Fujita J. (2021). Bloating in a supine position. Intest
Res, 19(2):252-253. doi: 10.5217/ir.2020.00019.

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

75


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://orcid.org/0009-0003-4386-460X
https://orcid.org/0000-0002-7712-4461
https://journalzone.org/index.php/bjgesd/article/view/417
https://journalzone.org/index.php/bjgesd/article/view/417

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 2 (154), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

5. Pubamsuaenko B.®., Pycak I1.C., benett PII., Bummincekuii .M., Ypin O.M., 3apemba B.P., bpariaceka C.A.,
Konram B.B. (2014). Cunnpowm Ilaiipa B miTei: mpoOieMu Ta MOXIINBI NUISIXH BUPIMIEHHS. Xipypris AUTSIYOTO BiKy, 3—4,
12—18. Pexxum moctymry: http://nbuv.gov.ua/UJRN/Khdv_2014 3-4 5.

6. Mehta H. (2016). Abdominal pain. Clic Pathway Emerg Med., Feb 22:329-345. doi:10.1007/978-81-322-2710-
6 26.

7. Yang WL. (2014). Improving awareness, diagnosis, and treatment of syndrome of splenic flexure of colon. Chin J
Colorectal Dise, 3(5):2-3.

8. Otakuziev AZ, Botirov AK, Kosimov SM, Botirov ZhA, Abdullazhanov BR. (2023). Current state of the problem
of surgical treatment of non-tumor colon urgent diseases. Eurasian Scientific Herald, 21, 131-141. Retrieved from https://
geniusjournals.org/index.php/esh/article/view/4561.

Payr’s disease: a rare cause of abdominal pain syndrome in children
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Abstract: Payr's disease is a rare congenital isolated splanchnoptosis, the diagnostic search of
which is a challenge for the doctor. Differential diagnosis of this nosology with other diseases of the
gastrointestinal tract is important, because the successful determination of treatment tactics depends on
it. The described clinical case demonstrates the relevance of congenital diseases of the gastrointestinal
tract, which can lead to abdominal pain syndrome.

Keywords: Abdominal Pain; Child; Congenital; Gastrointestinal Tract; Differential Diagnosis;
payr’s disease; splenic flexure syndrome.
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Jupoginsipio3 B YKpaiHi: cTpiMKHii mepexij BiJl 3aXBOPHOBAHHA
3i CIOPAIUYHUM XaPAKTEPOM /10 MONIUPEHOI MATOJIOTil.
Kainiuanii BUNagoxk

Karepuna boBcyHnoBcbka, Karepuna Yenisiko

Hanionansauii Meguunmii yHiBepeuteT iMeHi O.0O. boromoneiis, M. Kuis, Ykpaina
Corresponding Author:

Bovsunovska Kateryna

+380637909303

katiabovsunovska@gmail.com

Anomauia: memeopono2iuHi CNnoCmepedcenHs OCMAHHIX O0eCAmUNims 3aceiOYUunU 3HAYHI
KAIMamu4ti 3MiHU, IMEHOBAHI 200AIbHUM NOMENTIHHAM, 8 YCbOMY c8imi Ul 8 YKpaiwi, 30kpema.
Lle 6 ce010 uepey He Mo2n0 He GI0OUMUC HA NOWUPEHOCMI 8 HAWL KPAiHi PI3HOMAHIMHUX He
B1ACMUBUX NOMIDHOMY KIMAMY IHGEeKYIUHUX 3aX80PI08AHb, Y MOMY YUCL 2enbMinmosis. Mosa tioe,
30Kpema, npo oupo@inapios — mpancmicusHull Napa3umapHuli 6io2enbMiHmo3, AKul 0OyMos1eHull
JUYUHKOBOIO cmadicto eenbMminmie 3 pody Dirofilaria i modice 6ymu npuduHor cepyesoi, newinkogoi,
HUPKOBOI CUMNMOMAMUKY MA YPadCeHHs NiOwKipHoi knimkosunu. Ix poszeumox npoxooums i3
NOOBIIHOI0 3MIHOI 20CNn00apis. KiHyesozo i npomidchozo. Kinyesi cocnodapi oupoginapiti —
M ACOIOHT MBApuHU POOUH COOAYUX | KOMAYUX, Y AKUX OOPOCIL NAPA3UMU 3HAXO0AMbCSL 8 NIOWKIPHIL
CROJYYHIU mKaHuHi. Bonu € 0xcepenom insasii. Ilpomioichi 2ocnooapi it nepeHoCHUKU — Komapi pooie
Anopheles, Culex, Aedes. Ilepenocnuxkamu moocyms Oymu Kiiwi, onoxu, iHwi komaxu. Jlroouna
€ QaxyromamusHum, BUNAOKOBUM 1 KiHYeguM 2ocnodapem 2eibMinmis. Jupo@inapii — mouki
HUMKONOOIOHI Kpyeni eenbMinmu 0i1020 Koabopy, wo eioHocambvcs 00 Kiacy Nematoda, psoy
Spirurida, poounu Filariidae, pooy Dirofilaria. Jlo pody Dirofilaria nanexcumo matioce 20 eudis, ane
6 Yxpaini sapeccmposano auwe mpu: D. repens, D. immitis i D. ursi. Ha mepumopii Ykpaini 6ioomi
8UNAOKU 3apadicenHs atodell minoku D. repens, wjo SUKIUKAE NIOWKIPDHUL OUpODiNApio3 THOOUHU.
L]eii cenbminmo3 € 3ax60pIOBAHHAM, XapakmepHum O Kpain 3 mponiynum kaimamom. Oouax
HUHI 8UNAOKU 3AXB0PIOBAHHS HA OUPOPINAPIo3 6ce yacmiule peecCmpyomoscs 8 YMo8ax NOMIpHO2O
KOHMUHEHMAIbHO20 KIIMamy, 8 pe3yibmami 4020 Yxpaina eutiuina 3 nepeniky mepumopiti HU3bKo2o
PpusuKy, 00 axk020 pauiute Hanexcand. [3]. OKpim KiiMamuyHux 3MiH, 8a2omy poib V 30i1bUleHHT
nowupenocmi oupoghinapiozy 6 Ykpaini eidicpaiome axmueni micpayitini npoyecu, ciabKui
6emepuHapHuLl KOHMpOIb 34 66€3eHHAM HA HeeHOeMiuHi mepumopii iH8a308aHUX NOPOOUCTIUX
Meapum, HeKOHMpOIbOBAHA KINbKICMb Oe3NpUMyNbHUX MEAPUH, HEe3HAHHA Yb020 3AX8OPIOBAHHS
cneyianicmamu MeOUYHOi ma 8emepuHapHoi cayxich, GIOCYMHICMb HANA200HCEHUX Memoois
diazHocmuKy, wWo pooums 0ary NaAmoo2ito 8KPAll aKmyaibHO Ma UMALAE BHCUMMS BIONOBIOHUX
3ax0018.[4].Y cmammi mu Hagooumo onuc KIHIYHO20 GUNAOKY 3AX8OPIOBAHHS HA OUPOQPINApio3
nayienma, sAKUll He GUidicoxNcas 3a medxci Ykpainu. YV 36°a3Ky 3 HEOOCMAamHbO O00I3HAHICIIO
wo0o OaHHOI namonozii 6aeamvoX YKpAiHCbKUX 1iKapis, 8i0CYMHICMIO V HUX 00C8idy pobomu
3 oupoinapiozom, 8I0CYMHICMIO HANACO0NHCEHUX MemoOi8 OIAcHOCMUKU OaHe 3aX60PHIEAHHS.
PIOKO OdiacHoCmyembCsi 00pa3y NpuU Nepuiux 36ePHEeHHAX NAYIEHMIB, iM uacmo cmasisims XuOHi
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diacno3u i, 6IONOBIOHO, NPUHAYAIOMb NIKYBAHHS, sIKe He NOKpAawye cman Xeopux. Bpaxoeyrouu
yci suwenagedeHi hakmopu, apmo 3pooumu 8UCHOB0K NPoO HeOOXIOHICMb GxicUmms 8iON0BIOHUX
3ax00i8 3a015 NONNUWEHHS 0iaeHOCMUKU, NIKY8AHHA Mma NPoQinakmuky oupo@inapio3y ma iHuux
«HOBUXY» O YKpaiHu iHpeKyiliHuX 3aX80pI08aHb.

KarwuoBi caoBa: aupodinapios; mioOanbHe MOTEIUIIHHS; TeIbMIHTO3; 3aXBOPIOBAHHS, IO

nepealoThes Yepe3 YKyCcH KOMapiB; 300HO3H.

Beryn

Hupodinsapio3 — 11e TpaHCMICHBHUH Mapasu-
TapHUI O10TENBMIHTO3, SIKHH OOyMOBIICHUH JTHU-
YHHKOBOIO CTaIi€I0 reNIbMIHTIB 3 poay Dirofilaria,
1 Moxe OyTM NPUYUHOIO CEpLEBOi, MEYIHKOBOI
Ta HUPKOBOI CHUMIITOMATHKHU Ta ypa)XXCHHS Mif-
HIKIpHOI KJIITKOBUHH y TBApUH POIUHU COOAUMX
1 KOTSIYMX, a TakoxK Jrofeii. He3pakarouun Ha Te,
mo Jaupodisapio3 HAIEKUTH 10 TeIbMIHTO3IB,
XapaKTepHUX AJIsl TPOMIYHOTO KJIIMaTy, OCTaHHIM
4acoM BIJI3HaYE€HO CTPIMKE HOro MoImMpeHHs Ha
HeeHJieMiyH1 TepuTopii. Taki 3MiHH TOPKHYJIUCS
1 Ykpainu: HuHI TupodiIIpio3 HEPIAKO peecTpy-
€THCS B HaIi aepsxani.[1].

Brnepie Ha TepuTopii Hamoi kpaiau qupodi-
nspio3 aiarHocroBanui akagemikom K.I. Ckps6i-
HuUM y 1917 p. V 3B’43Ky 3 TUM, 1110 BUIIAJIKH 3a-
XBOPIOBaHHS OyJIM HOOJUHOKUMH, Horo odiiitHa
peectpariisi MiHICTEPCTBOM OXOPOHH 3/I0POB’S
VYkpainu nodanacs juuie 3 1996 p. (2 Bunagkn).
Jami 3axBoproBaHIiCTh 3poctana: y 1997 p. 3a-
¢ikcoBano 4,y 1998 p. — 7,y 1999 p. — 10, y
2000 p. — 19,y 2001 p. — 25,y 2002 p. — 52 Bu-
naaku. [Iporsrom Hactynaux 10 pokiB KUIBKICTb
BHUSIBJICHUX XBOPHX TMPOIOBXKYBajia 301IbIITyBa-
THUCS: 3aXBOPIOBAHICTh MiJABUIIMIACA Y 52 pasw.
YacTka 1p0ro refbMiHTO3Y 3 YCIX Mapa3uTapHUX
xBopoO B Ykpaini cranoButh 0,01%. [3].

OCKibKM BaKIMHU MPOTU JUPOPIIAPO3y He
ICHY€, €IMHUM CIIOCOOOM OOMEKEHHS PO3IOB-
CIO/UKEHHS 3aXBOPIOBAHHS € PAaHHS J1arHOCTH-
Ka. B nanmii yac BoHa 6a3yeTbcs Ha BHUSBICHHI
Mikpo(insipiii B KpoBi rocmomapsi 3a JIOIIOMO-
roro MonugikoBaHoro tecty Knorra abo myinb-
turuiekcHoi [1JIP. OnHak edekTuBHICTh TECTIB,
10 MTOKJIAJAI0ThCS HA BUSBIICHHSI MIKPO(IIAPIi,
0oOMerKeHa MepioANIHOI0 TTOSTBOKO MIKPO(IISIPIiA.
OkxkpimM Tor0, y 6araThox KpaiHax, B TOMY YUCHI i
B YKpaiHi, HaBiTh Il AOCTIIKEHHS € HEAOCTYTI-
HUMHU. BignoBiAHO iCHYe HaranbHa moTpeda y

PO3po0I1i HOBOTO HAIIMHOTO METOMY J1arHOCTH-
KH, IKUI TIOBUHEH OyTH BUCOKOCTICITU(DIYHUM Ta
3MaTHUM YHUKATH MEPEXPECHUX Peakiii 3 IHIIH-
MU Mapa3uTapHUMHU 1HPEKIISIMU, TOIMIUPEHUMH
y cobak. Huni noni6Hi po3pobieHHs Bxe po3o-
9aTo: MPOBOIUTHCS BiOIp HOBHX J1arHOCTHY-
HUX MapkepiB iHpekuii, cipuurHenoi Dirofilaria
repens, 3 BUKOPUCTAHHSIM TEXHOJOTii (aroBoro
nucres.[2].

Mera

Ha ocHOBI KIIHIYHOTO BHWITaJIKy JOCIIIH-
TH OCOOMMBOCTI Tepediranas aipoiIsapiosy;
HAroJOCUTH Ha HEOOXITHOCTI pO3pOOICHHS Ta
BKIIIOYCHHSI JI0 TEPeNiKy IOCHiHKeHb BITYM3-
HSHHUX J1aboparopiil ceposoriuHuX peakiiil Ha
BUSIBJIGHHS aHTUTLN 10 Aupodinspii ta [TJIP na
BUSIBJICHHS] TEHETUYHOTO MaTepiay relIbMiHTa.

Marepiaum i MmeToau

Hamu Oyno po3misiHyTO KITIHIYHHIA BUTIAIOK
3aXBOPIOBaHHS Ha NIAMIKIPHY GopMy AUPOPIs-
plo3y Naili€HTa, SIKui He BUIK/I>KaB 3a MeX1 YKpa-
iam. JliarHo3 OyB MiATBEPKEHUH MaKpOCKOIIY-
HUM BHUAUICHHsIM ocoOunHm Dirofilaria repens.
Byno npoBefeHo MeIMKaMEHTO3HE Ta OTepaTHB-
HE JIIKyBaHHS.

Onuc KJIIHIYHOT0 BUNIAAKY

VY KIIHIYHOMY BHIIQJKY, NPEICTAaBICHOMY
HAMU, aHAII3YETHCS ICTOPIS XBOPOOW MAIli€H-
ta A. 32 pokiB. 3 aHaMHE3Y KHTTS BiJOMO, IO
YOJIOBIK NMPOXKUBAE y MpUBaTHOMY OynuHKy Ku-
iBCchbKOi OOyacTi. Y rocmogapcTBi Mae coOaxy,
KOTa, CBIMCHKUX MTaxiB. Hermomamik Big OyIMHKY
€ piuKa, JIe YOJIOBIK MOJt00IsIE€ MPOBOAUTH Yac Ta
pubanutu. [lamieHT MiaTBEpKYE HASBHICTh Ya-
CTHX YKYCIB KOMapiB B TEILUTy MOPY POKY, 0COO-
JIMBO HABECHI MIPU MiAHOMI I'PYHTOBHUX BOJ.

3axBOpIOBaHHA MMOYaJOCs OJM3BKO POKY
TOMY, KOJIM Ha TJi He3HayHOi cj1a0KocCTi Ta He-
3IIy>KaHHs, TOMiPHOTO TOJIOBHOTO OO0JII0 IOMITHB
NOSIBYy Ha BHYTPILIHINA MOBEPXHI JIBOro Iieya
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KUTHKOX YEPBOHMX TUISIM 1 TAIIKIPHUX YTBOPEHb
10 3-5 cM, sIKi CynpOBOIKYBAIUCS HE3HAYHUM
cBepOekeM Ta BiMUyTTsAM mnedinHs. IliamkipHi
YTBOpEHHsI 30epiranucs 3-4 qHi, MOTIM 3HUKAIIH.
[ToMiTHB MOSIBY TaKMX camMO YTBOPEHb Ha JIiBii
YaCTUHI T'PYAHOI KIITKH Yy «CepLeBii» IUIsH-
1i. 3a JIOMOMOTOK 3BEPHYBCS 10 JIITLHUYHOTO
JiKaps, KU MOPEKOMEHIyBaB NpPUHOM aHTH-
rictramiHHUX TnpenapartiB. Take mikyBaHHS OyJ0
Hee(DeKTUBHMM, SIK 1 3aCTOCYBaHHS Maszel 13
MIPEIHI30I0HOM.

VY 3B’A3Ky 3 MiJI03pOI0 Ha MOXJIMBHUH anep-
riyauii HaOpsAK, xBopoOy Jlaiima OyB KOHCYIIb-
TOBAaHUI JE€pPMaTOJIOTOM, ajleé HE3BaXKAIOYM Ha
3anepedeHHs (akTy YKycy KiIileM, MIpU3HAYEHO
Kypc AOKCHULUKIIHY npoTsroM 10 nHIB, 110 He
MIPU3BEIIO JI0 IOKPAILEHHS CTaHYy.

[TinmikipHi yTBOPEHHS Ta MPUITYXJIICTh MPO-
JOBXKYBAJIA TIEPIOAUYHO 3 SIBIATUCS, HE TIOKHU-
Ja0 BiTYYTTS TOB3aHHS YOTOCH MiJ IIKIPOO.
OO6cTexyBaBcs TpUYi, ajie 3MiH Yy 3araJIbHUX aHa-
Ji3axX KpoBi Ta cedi, 610XiMIYHOMY JTOCITIPKEHHI
KpoBi He OyI10, 32 BUHATKOM HE3HAYHOI €03UHO-
¢unii B nefikouuTapHiii popmyai (cxema 1).

Cxema 1. 3araabHuii aHaJIi3 KPOBI:
Epurpouwuru 4,5 T/n (3,7-4,7 T/m)
I'emorno6in 130r/1 (120-160 1/1)
Komnipuuii mokazauk 0,9 (0,85-1,05)
Tpomo6onutu 280 I'/im (180-320 I'/m)
HIOE 10 mm/rox (2-12 mm/ron)
I'emaroxpur 42% (36-46%)
Jlewikormtn 7,2 1'/71 (4,0-9,0 I'/m):
eo3uHopiam: 6%

6azo¢immn: 0%

HerTpodimu: mienorura 0%:; 1oHi 0%;
nanuykosiiepHi 4%;
cermeHTOsIIepHI 63%
mimdoruth: 22%

MOHOIUTH: 5%

3BepHEHHS JI0 JiKapiB MOYaN0 CIpUHMAaTUCS
SK HaB’sI3JIMBA i/1es, TOMY MAIi€HTy OyI0 peKo-
MEHOBAHO 3BEPHYTHUCS 0 INcuxiaTpa (KOHCYIb-
TOBaHUH Tpuyi). bisbIe Toro, namieHT HaBiTh HE
3HAaXOJUB IMOPO3YMIHHS Bijl OATBKIB.

Yepes 3 wmicsii Bijg moyaTky XBOpOOH 3’ sIBH-
JOCS BITUYTTSA «ITICKY» B OIli, BIIUyTTsl HasB-
HOCTI CTOPOHHBOT'O Tijia, cBepOexy, 000 mpu

ISSN 2786-6661
eISSN 2786-667X

naJybnanii, OAHOCTOPOHHbOTrO HaOpsiky. Ha BHy-
TPIIIHIA TMOBEPXHI HI)KHBOI TOBIKM MOOAUWB
YEepBOHY Mamyiay 0 1 ¢M 3 TUM XKe BIIUYTTSIM
PYXy CTOPOHHBOTO Tisia. Y 3B’sI3Ky 3 BiICyTHicC-
TIO 0)TaTBbMOJIOra 32 MICHEM MPOXKHUBAHHS OyB
3MyIIEHUH 3BEpHYTHUCSA 10 JiKaps yepe3 1,5-
2 TOIWMHU BiJl MOMEHTY TIOSIBH BiTuyTTiB. DaxiB-
[IEM HIYOro, KpiM rimepemii KOH IOHKTUBHU, HE
OyJ10 BiJI3HAYECHO.

[Tpubnu3Ho vepe3 6 wmicsiiB MomiOHI yTBO-
PEHHs Moyalu 3’SIBIATHCS Ha NepenHii yepes-
Hil CTIHIII Ta TpUMaNKcs A0 3-4 THiB, 3HOBY TYp-
OyBaJIu BIIYYTTS «IOB3aHHS M1/ HIKIPOIOY.

Hanpukinmi nuctonana craBes (akt mnepeo-
XOJIOJKCHHSI, 1 BBEUEPi LBOTO K JHS 3’ SIBUIIACS
BXKE «3HalloMay MPUIYXJICTh B AUISHIN JiBOi
BEPXHBOI MOBIKH. YOJOBIK TEPMIHOBO 3BEPHYB-
cs 10 HAMOMMKYOro XipypriuHoro BiAJiIEHHS,
e JIIKapeM-X1pyprom Oysio BiIMiY€HO HAsIBHICTD
CKPYYEHOTO Tijla TeIbMIHTA I/ IIKIPO JIiBOi
BepxHbOi MMoBikH (puc.l). I1ix micuieBoro aHecTe-
3i€r0 Oynno 3AiiCHEHO po3pi3 MIKIpH, BHAAIEHO
«3Jly HUTKY» — JKMBOTO T'eJIbMIHTa JIOBKHHOIO
8 cM (puc.2). byno mpoBeneno mopdonoriuae
JOCIIIDKCHHST BUJAJICHOTO TeNbMIHTA, 3a pe-
3yJbTAaTaMHU SIKOTO BiH OyB 17IeHTH(IKOBaHUH K
Dirofilaria repens.

Puc. 1. JliBa BepxHs noBika narierTa. [1ix mkiporo
BHUIHIETHCSA CKPYYCHE TiJIO TeIIbMIHTA

[Mamient OyB HampaBlIeHUI HA KOHCYJIBTALIIO
1o nmikapsi-indekuionicra y M. Kuis.

OOrpyHTYBaHHSA qiarHO3y

JiarHo3 miaTBepaKeHO Ha OCHOBI MOPQoJI0-
TIYHOTO AOCHIIPKEHHS BUJIAJICHOTO XIpypriYHUM
IUISIXOM TeJIBMIHTA, 3a Pe3yIbTaTaMH SKOTO BiH
OyB inmenTudikoBanwmii sik Dirofilaria repens.

Takox marieHTy OyJlI0 pEKOMEHJOBaHO IpO-
BECTH OOCTEKEHHS IOMAIIIHIX TBAPUH Ha 1H]iKO-
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Puc. 2. 3pina qupodissapis, BUganeHa 3 TIITHKH JIiBOI BEPXHBOI ITOBIKH TTaIli€HTa

BaHicTh Dirofilaria repens. ¥ mexax BeTepuHap-
Hoi maboparopii Oyno nposeneHo Ilomimepasny
nanmroroBy peakmiro (I[1JIP) Giomarepiany TBa-
PHH, 32 pe3yJabTaTaMH K01 y KpoBi codaku OyIo
BusieiieHo JIHK Dirofilaria repens, mo miarsep-
U0 1H(IKOBaHICTh TBAPUHHU.

JlikyBaHHs

JlikapeM 1H(EKIIIHHOTO BiIIJICHHS TaIli€HTY
OyJI0 MPU3HAYEHO JIKyBaHHs aibOeHAa30JI0M Y
no3i 0,4 r 2 pazu/noly npotsrom 14 nHiB, a Ta-
KOX JI€31HTOKCHUKAIIHY Tepamilo NepopaibHoO.
OxpiM MeIWKaMEHTO3HOTO JIiKyBaHHS, MAIli€EHT
OyB HaIlpaBJICHUI HA KOHCYJBTALIIO JI0 Xipypra,
3a pe3yJbTaTaMH SKoi OyJl0 MPUUHATO PillICHHS
PO HEOOXIJHICTh ONEPATUBHOTO JIIKyBaHHS.

BucHoBku

e 3Ba)karouM Ha CYKYIHUH BIUIUB psiny (ak-
TOpIB, K1 COPUSIOTH 3pOCTAHHIO MOIINpe-
HOCT1 AupoduIsipiosy Ha Teputopii Ykpai-
HU, BUHMKJIA TOTpeba aKlIEHTYBaTu yBary
MEIUYHHUX TPaIiBHUKIB Ha 0COOJHUBOCTAX
nepediry JaHOTO reJIbMiHTO3Y 331715 30171b-
[ICHHS YaCTOTH BYaCHOI JIarHOCTHUKHU.
VY 3B’A3Ky 3 THUM, IO Hapasi €JUHUM J0-
CTYITHUM B YKpaiHi TabOpaTOpHUM METO-
JIOM JIIarHOCTUKU JUPODLIAPiosy Y JTroaei
€ Mopdororiyaa ineHTUudIKaIlis BHUIATC-
HOTO TEeJBMIHTA, ICHy€ HarajbHa morpeda
y po3po0Ili Ta BKJIIOUEHHI JO TMEpemiKy
JOCHIPKeHb  BITUM3HSHUX JabopaTopii
CEpOJIOTIYHUX PEaKilii Ha BUSBIICHHS aH-
AT 10 aupodinsapii ta I1JIP Ha BusB-
JICHHS] TEHETUYHOT0 Marepiany reJbMiHTa.
Vka3zaHuil KIIHIYHUE BUIMAJO0K CBIJIYUTH

PO BIJICYTHICTh AOCTYIy A0 crenudiu-
HOI IIarHOCTHKH, IO YTPYIHIOE CBO€YAC-
HY JIIarHOCTHKY Ta HETAaTUBHO BIUTMBAE HA
SKICTb )KHUTTS XBOPHX.
3 METOI0 MOKpAalIeHHS PaHHBOI JllarHoC-
TUKH JUpo(disApioly B CBITI TPUBAIOTH
pPO3pOOKH HOBOTO MIarHOCTHYHOTO TECTY.
Hapasi mpoBoautbest BinOip HOBUX Jia-
THOCTUYHUX MapkepiB 1HGEKIi, crpu-
yuHeHoi Dirofilaria repens, 3 BHKOpHC-
TaHHSIM TEXHOJOrIl (haroBoro JucIUIes.
CrioniBaroThCsl, 1O JaHUM MeTon Oyne
BHUCOKOCTIEIIU(IYHUM Ta 3AaTHUM YHHKa-
TH TIepeXpECHUX PeakKiiii 3 IHIIUMHU Mapa-
3UTApHUMH 1HQEKIISIMHU, MOMUPEHUMHU Y
cobax.

®dinaHcyBaHHA

Jlane nocmiKeHHsT HE OTPHUMAJO 30BHILI-
HBOTO (DIHAHCYBaHHS.

Konduiikr inTepecin

KoHdumikT iHTEpECIB BiICYTHIH.

3roaa Ha myOaikaniro

Bin mamienra, SKui Ma€ BigHOIIIEHHS O Ha-
IOTO PYKOTHCY, OyJI0 OTPUMAHO 3Tro/y Ha ImyOi-
Kallito JaHOi poOOTH.
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Heartworm disease in Ukraine: a rapid transition from a sporadic disease
to a widespread pathology. Clinical case
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Abstract: meteorological observations of recent decades have shown significant climatic
changes, called global warming, throughout the world and in Ukraine, in particular.[5]. This, in
turn, could not but affect the prevalence of various infectious diseases, including helminthiasis, not
typical of a temperate climate in our country. We are talking, in particular, about dirofilariasis — a
transmissible parasitic biohelminthiasis, which is caused by the larval stage of helminths of the genus
Dirofilaria and can cause cardiac, hepatic, renal symptoms and damage to the subcutaneous tissue.
Their development occurs with a double change of hosts: final and intermediate. The final hosts of
dirofilaria are carnivorous animals of the canine and feline families, in which adult parasites are
located in the subcutaneous connective tissue. They are the source of invasion. Intermediate hosts
and vectors are mosquitoes of the genera Anopheles, Culex, Aedes. The vectors can be ticks, fleas,
other insects. Humans are facultative, accidental and final hosts of helminths. Dirofilaria are thin
filamentous round worms of white color, belonging to the class Nematoda, order Spirurida, family
Filariidae, genus Dirofilaria. The genus Dirofilaria includes almost 20 species, but only three have
been registered in Ukraine: D. repens, D. immitis, and D. ursi. In Ukraine, only D. repens, which
causes subcutaneous dirofilariosis in humans, has been known to infect humans. This helminthiasis
is a disease typical of countries with a tropical climate. However, cases of dirofilariosis are now
increasingly being registered in temperate continental climates, as a result of which Ukraine has
left the list of low-risk areas to which it previously belonged. [3]. In addition to climate change,
a significant role in increasing the prevalence of heartworm disease in Ukraine is played by
active migration processes, weak veterinary control over the import of infested pedigree animals
into non-endemic territories, uncontrolled number of stray animals, ignorance of this disease by
specialists of medical and veterinary services, lack of established diagnostic methods, which makes
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this pathology extremely relevant and requires taking appropriate measures. [4]. In the article, we
present a description of a clinical case of heartworm disease in a patient who did not travel outside
Ukraine. Due to the lack of awareness of this pathology among many Ukrainian doctors, their lack of
experience in working with heartworm disease, and the lack of established diagnostic methods, this
disease is rarely diagnosed immediately at the first visits of patients, they are often given incorrect
diagnoses and, accordingly, are prescribed treatment that does not improve the condition of patients.
Considering all the above factors, it is worth concluding that appropriate measures should be taken
to improve the diagnosis, treatment and prevention of heartworm disease and other "new" infectious
diseases for Ukraine.

Keywords: Heartworm Disease; Global Warming; Helminthiasis; Zoonoses; Infectious Diseases;
diseases transmitted through mosquito bites.
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Hypertrophy of the synovial membrane with the background of juvenile
idiopathic arthritis under the mask of tenosynovial giant cell tumour:
a clinical case report
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Abstract: juvenile idiopathic arthritis is the most common childhood rheumatologic disorder,
characterized by chronic inflammation in the synovial joints. Its pathophysiology includes synoviocyte
proliferation, pathological angiogenesis, and immune cell infiltration, leading to joint destruction and
functional impairment. Tenosynovial giant cell tumor, a rare benign tumor affecting synovial tissues,
often mimics juvenile idiopathic arthritis symptoms, complicating diagnosis. This case presents a
30-year-old male with a long history of juvenile idiopathic arthritis and recurrent uveitis, who was
diagnosed with bilateral villonodular synovitis in the knee joints. Despite magnetic resonance imaging
findings suggesting tenosynovial giant cell tumor, histopathological examination following knee
arthroscopy revealed chronic moderate synovitis, confirming juvenile idiopathic arthritis pathology.
The patient had not received disease-modifying antirheumatic drugs for several years, contributing
to disease progression. The American College of Rheumatology highlights the importance of early
disease-modifying antirheumatic drugs use, particularly methotrexate, to prevent joint damage
in juvenile idiopathic arthritis. Delayed initiation of biologic disease-modifying antirheumatic
drugs leads to poorer long-term outcomes, emphasizing the need for early intervention to control
inflammation and prevent irreversible joint damage. This case underscores the diagnostic challenge of
distinguishing juvenile idiopathic arthritis-related synovial hypertrophy from tenosynovial giant cell
tumor and emphasizes the critical role of histopathological confirmation.

Keywords: Arthritis; Tenosynovial Giant Cell Tumor; Disease-Modifying Antirheumatic Drug;
DMARD; Tumor; juvenile idiopathic.

Introduction aetiology with a duration of disease of more than

Juvenile idiopathic arthritis (JIA) is the most 6 months, occurring in children under 16 years
common childhood rheumatological disorder, of age [2]. JIA is characterized by significant
with a prevalence of 0.6-1.9 per 1000 children  pathological changes in the synovial joint,
[1]. JIA is defined as arthritis of unknown including [3]:
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uncontrolled proliferation of synoviocytes,
leading to thickening of the synovial
membrane and an increase in the number
of its layers;
rapid pathological angiogenesis, promoting
the formation of abnormal blood vessels;
development of an aggressive pathological
synovial membrane ("pannus"), which
exhibits invasive properties and can dest-
ruct surrounding tissues;
accumulation of immune cells, including
granulocytes, macrophages, plasma cells,
and lymphocytes;
excessive production of inflammatory
mediators, sustaining chronic inflammation
and triggering additional synovitis.

Hyperplasia and hypertrophy of the synovial
membrane contribute to intra-articular hypoxia,
stimulating the production of pro-angiogenic
factors such as vascular endothelial growth
factor (VEGF), its soluble receptors (sVEGF-R1,
sVEGF-R2), osteopontin (OPN), and
angiopoietin-1 (Ang-1). Increased levels of these
molecules correlate with synovial angiogenesis,
as observed through Doppler ultrasound imaging.
The formation of new pathological blood vessels
enhances the supply of pro-inflammatory cells
into the joint, facilitating the development
of destructive synovial tissue (pannus). The
infiltration of immune cells (granulocytes,
macrophages, plasma cells, and lymphocytes)
into the joint leads to the release of inflammatory
cytokines such as TNF-a and IL-1PB. These
cytokines stimulate pannus synoviocytes to
produce catabolic enzymes, including matrix
metalloproteinases (MMP1, MMP3), aggre-
canases, and cathepsins, which degrade the
extracellular matrix of the articular cartilage. This
degradation results in functional loss of the joint,
decreased biomechanical strength, and impaired
articulation. Moreover, cytokine activity triggers
osteoclast activation through RANK expression,
leading to bone erosion. In later stages, the
destruction of cartilage and bone contributes to
ankylosis and joint immobility. Since JIA affects
the growing body, it can also disrupt skeletal
development [4].

Tenosynovial giant cell tumor (TGCT) is
a rare benign tumor that affects the synovial
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membrane of joints, synovial bursae, and tendon
sheaths. It commonly presents with pain, swelling,
stiffness, reduced mobility, and joint instability,
though these symptoms are nonspecific, making
diagnosis challenging [5].

TGCT is classified into two main subtypes:

e Localized TGCT (L-TGCT): Typically

affects the fingers and toes.
¢ Diffuse TGCT (D-TGCT): More frequently
involves large joints, especially the knees.

Magnetic resonance imaging (MRI) is the
primary diagnostic tool, offering high sensitivity
but low specificity [7]. As a result, misdiagnosis
is common, often delaying appropriate treatment.
MRI findings characteristic of TGCT include
synovial membrane hyperplasia, hemosiderin
deposition (appearing as a low signal on T1- and
T2-weighted images), and involvement of soft
tissues and bones [6]. Other imaging techniques
have limited value and are primarily used to rule
out alternative diagnoses.

Aim

To highlight the challenges in differentiating
TGCT from JIA. To emphasize the importance
of early, personalized baseline therapy for JIA
using synthetic and biological disease-modifying
antirheumatic  drugs, tailored to disease
monitoring, JIA progression, and recurrent
uveitis management.

Description of the clinical case

Patient Presentation: In December 2024, the
patient presented with complaints of swelling
and discomfort in the left knee joint, though
with positive clinical dynamics. The patient has
considered himself ill since approximately 1998
and has undergone multiple hospitalizations,
though details of previous treatments remain
unclear. In 2013, he was hospitalized at KMKL
No. 3 in the rheumatology department and diag-
nosed with juvenile rheumatoid arthritis, articular-
visceral form (right-sided uveitis), seronegative
variant, and right-sided gonarthrosis, with
functional status (FS) 1. Since 2013, he has
not received any DMARDs, only nonsteroidal
anti-inflammatory drugs (NSAIDs). In 2021, he
experienced a relapse of uveitis.

On October 23, 2024, a traumatologist
diagnosed bilateral villonodular synovitis of the
knee joints, more pronounced on the left, in the
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context of JIA and uveitis (in remission). Surgery
was recommended, and after a comprehensive
preoperative assessment, the patient was
hospitalized to "Smart Medical Centre"
on November 23, 2024. On November 23,
2024, under general anaesthesia, the patient
underwent arthroscopy of the left knee joint with
resection of the altered synovial membrane. The
excised tissue was sent for histopathological
examination. The postoperative period was
uneventful, and the patient was discharged in
satisfactory condition for follow-up with his
treating physician. His treatment included pain
management, anti-inflammatory therapy, and
antibiotic prophylaxis.
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The patient’s medical history is structured in
chronological order in Figure 1.
Histopathological findings from December 4,
2024, did not confirm TGCT but instead indicated
chronic moderate synovitis of the left knee joint.
MRI Findings
Left Knee:
e MRI signs of pigmented villonodular
Synovitis;
e left-sided stage 1 deforming gonarthrosis;
e carly degenerative post-traumatic medial
meniscopathy;
ligamentopathy of the anterior cruciate
ligament;
moderate synovitis.

Figure 1. Chronology of the disease course in the patient.
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Right Knee:

e MRI signs of pigmented villonodular
Synovitis;

e right-sided stage 1 deforming gonarthrosis;

® degenerative post-traumatic medial menis-

copathy (Stoller grade 2);

ligamentopathy of the anterior cruciate

ligament;

® synovitis.

Additional MRI findings (both knees):

¢ deformation of the anterior part of the

medial femoral condyle and presence of a

medial patellar plica;

synovial proliferations appearing linear

and spiral-like, filling the joint space;

thinning of articular cartilage with early

chondrodystrophy (Outerbridge grade 1);

partial degeneration of the posterior horn

of the medial meniscus, without surface

rupture;

hydration changes in the anterior horn,

mild dehydration, and reduced height of

the lateral meniscus;

degenerative changes of the anterior

cruciate ligament, with blurred contours;

presence of up to 10 ml of pathological

synovial fluid in the left knee and up to

15 ml in the right knee.
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Histopathological Report (December4,2024):
focal fibrosis and lipomatosis in the synovial
tissue, moderate to severe plasma cell-dominant
infiltration with lymphocytes, histiocytes, and
macrophages. Formation of small papillary
outgrowths with focal inflammatory infiltration.
Chronic moderate synovitis of the left knee.

Clinical Examination (December 21, 2024):
independent walking, with questionable limp.
Normal skin colour over the joint. Surgical scars
healed by primary intention, without swelling or
hyperemia. Mild suprapatellar swelling, with a
questionable patellar ballottement sign. No joint
deformation. Range of motion: Flexion 120-130°
(contralateral knee: 130°). Negative ligament
integrity tests. Preserved muscle strength.
Isometric loading tests painless. Localized
discomfort on palpation over lateral postoperative
scars. Peripheral sensation and pulses intact.

Laboratory Findings

® ANA-positive, RF-negative, anti-CCP-
negative

¢ ESR: 4 mm/h

e CRP: 6 mg/L

Diagnosis: [M08.00] Juvenile rheumatoid
arthritis,multiplelocalizations. Juvenileidiopathic
arthritis, articular-visceral form (oligoarthritis,
recurrent uveitis). Bilateral gonarthritis, activity

Figure 2. ILAR Classification of JIA
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grade 2, FS 2. Status post left knee arthroscopy
and synovial resection (November 23, 2024).
Pain syndrome and postoperative synovitis of the
left knee joint.

Histopathological findings suggest chronic
moderate synovitis rather than TGCT, confirming
the underlying JIA pathology.

Treatment plan:

e arcoxia 90 mg once daily after breakfast

for 1 month;
® methotrexate 15 mg intramuscularly once
a week (long-term treatment);

e folic acid 7.5 mg orally once a week,
24 hours after methotrexate injection;

® blood tests (CBC, urinalysis, ALT, AST,
bilirubin, creatinine) in 1 month, then
every 3 months;

e follow-up consultation in 1 month.

Results

This clinical case illustrates the progression
of JIA, joint-visceral form, in a 30-year-old male
with a history of right-sided uveitis and bilateral
gonarthritis. The patient reports symptoms
since approximately 1998, with multiple
hospitalizations. Notably, since 2013, he has not
received any disease-modifying therapy, apart
from NSAIDs.

The patient presented with swelling and
discomfort in the left knee joint. MRI findings
suggested TGCT, along with deforming
gonarthrosis (Grade 1), degenerative post-
traumatic meniscopathy, anterior cruciate
ligamentopathy, and synovitis. Based on these
findings, diagnostic arthroscopy was recom-
mended to clarify the diagnosis.

On November 23, 2024, under general
anesthesia, the patient underwent arthroscopy
of the left knee joint with resection of the
altered  synovial ~membrane.  However,
histopathological analysis ruled out TGCT,
contradicting the initial MRI-based suspicion.
Instead, findings confirmed chronic moderately
severe synovitis in the context of JIA. This case
highlights a prolonged disease course without
DMARD therapy and a misdiagnosis of TGCT,
emphasizing the importance of histopathological
confirmation in cases of suspected TGCT in
patients with underlying inflammatory arthro-
pathies.
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Discussion

The American College of Rheumatology
(ACR) emphasizes the importance of early
use of DMARDs such as methotrexate,
leflunomide, and sulfasalazine in the treatment
JIA. Methotrexate is the first-line treatment for
oligoarthritis, polyarthritis, and persistent uveitis
when NSAIDs and intra-articular steroids are
insufficient. Recently, some studies analyzed
how the timing of starting biological DMARDs
(bDMARD:s) influences the long-term outcomes
of JIA in adulthood, showing that patients who
start bDMARDs later are less likely to achieve
remission without treatment [8]. This has
significant implications for clinical practice,
as it supports the concept of a "window of
opportunity,” which is also promoted for JIA,
guiding the strategy of "treat-to-target" now
widely used in JIA treatment.

Poor prognostic factors in JIA include
polyarticular ~ involvement, type of joint
involvement, presence of rheumatoid factor and
anti-citrullinated protein antibodies, delayed
diagnosis, and late initiation of biological
treatment. Studies have shown that early
treatment with DMARDs and bDMARDs can
help mitigate joint damage in patients with JIA and
improve long-term outcomes. A meta-analysis
of 12 published studies confirmed that patients
receiving delayed DMARD therapy had a higher
risk of radiological joint space narrowing and
bone erosion [9]. The combination of DMARD:,
corticosteroids, and biologic agents effectively
reduces synovitis, progression of tissue damage,
and systemic complications. Early use of
biological agents contributes to better disease
activity control, reduces steroid dependence, or
shortens their duration of use [3]. DMARDs also
significantly reduce the risk of uveitis in patients
with JIA [10]. Early use of methotrexate within
the first year of disease and combination therapy
with a TNF inhibitor had the highest protective
effect [11]. In latest studies, groups treated with
adalimumab and other biologic agents had no
cases of uveitis [12].

Regarding TGCT pathogenesis, genetic
alterations, particularly mutations in the CSF1
gene, lead to the proliferation of stromal
cells in the synovium. Tumor tissue contains
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histiocyte-like cells, multinucleated giant cells, overgrowth and joint destruction. Early initiation
inflammatory cells, and hemosiderin deposits = of DMARD therapy is crucial to suppress immune
[13]. Diagnostic criteria for TGCT according to  hyperactivity, reduce inflammation, and prevent
the WHO classification of soft tissue and bone  pannus formation, ultimately helping to maintain

tumors (5th edition): low disease activity and preserve joint function.
Mandatory: Intra- or extra-articular location; Financing

varying proportions of small histiocytic cells, large We did not have any financial support.

amphiphilic cells, foamy cells, multinucleated Conflict of interests

giant cells. The authors declare that they have no conflict
Desirable: CSF1 gene rearrangement of interest.

(translocation). Consent to publication
Conclusions Written informed consent was obtained from

The diagnosis of TGCT is challenging due to  the patient prior to submission of this article for
the lack of specific clinical and radiological signs,  consideration as a case-based review.
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I'ineprpodisi cuHOBIAJIbHOI 000JI0HKH HA TJIi OBEHIJILHOIO iIiONATHYHOIO
APTPHUTY MiJl MACKOI0 TEHOCMHOBIAJIbHOI NrAHTOKJIITUHHOI MYXJIMHU:
KJIIHIYHUH BUNIAI0K
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Anomauis: 106eHiNbHULL I0IONAMUYHUL APMPUM € HAUNOWUPEHIUUUM OUMAYUM PEBMAMON0TYHUM
PO31AOOM, WO XAPAKMEPUIYEMbCA XPOHIUHUM 3aNANeHHAM y cuHosianbHux cyenobax. Hoeo
namoqhizionocis 8k1OYAE NPoONihepayiro CUHOBIOYUMIe, NAMON0TYHUL aH2i02eHe3 Mma IHDITLbMpayiro
IMYHHUX KIIMUH, WO Npu3eooums 00 PYUHYE8AHHA cyenoba ma @OYHKYIOHATbHO20 NOPYULEHHS.
TenocunogianvHa 2ieaHMOKIIMUHHA NYXAUHA, PIOKICHA O00POSKICHA NYXAUHA, WO B8PAICAE
CUHOBIANILHI MKAHUHU, HACMO IMIMYE CUMNMOMU T08EHINbHO2O [0IONAMUYHO20 apPMPunty, wo
yeknaouioe diaenocmuxky. Lleti sunadox npedcmasnse 30-piuHoeo 4on08iKa 3 MpuBaiLow iCMOPIEio
I0BEHINILHO2O  [0IONAMUYHO20 apmpumy ma peyuoudyroyoco yeeimy, y sKo20 OiaeHOCMOBAHO
080CMOPOHHIU BUNNOHOOVIAPHULL CUHOGIM Y KOMNIHHUX cyenobax. Hessadcarouu na pezynomamu
MAZHIMHO-PE30HANCHOI momozcpahii, AKi c8iduams Npo MEeHOCUHOBIAIbHY  2IeAHMOKIIIMUHHY
NYXAUHY, 2iICMONAmono2iute 00CAI0HNCeHHS NiCAs APMPOCKONIL KONITHHO20 CYeno0a Us8UN0 XPOHIYHULL
NOMIPHULL CUHOBIM, WO NIOMBEPONCYE NAMON02II0 108EHILIbHO20 I0ionamuynoco apmpumy. Ilayiecnm
He 0mpumMy6ae npoOmupesmMamuyHi npenapamu, ujo MooOugiKyroms xeopoby, npomsa2om KilbKox poKie,
WO CHpUANO NPOSPecyBAHHIO 3AXB0PIOBAHHA. AMEPUKAHCLKULL KOLEONC PesMamonoii niokpecioe
BACTUBICMb  PAHHLO2O BUKOPUCAHHA NPOMUPEBMAMUYHUX Npenapamis, wo Mooupikyoms
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3aX80PI0BAHHSL, 30KpeMa Memompexcamy, 0Jis 3anobieanHs NOUKOOINCEHHIO CY2l10016 NPU I08EHLTbHOMY
ioionamuynomy apmpumi. 3aRi3HIIUL  NOYAMOK HPUUOMY OION02IYHUX NPOMUPEBMAMUUHUX
npenapamia, ujo Moou@iKyioms xeopoby, npu3eo0ums 00 NOIpULeHHs 8i00AleHUX pe3Vibmamis,
wWo NiOKpecaroe HeoOXIOHICMb PAHHBLO2O 8MPYUAHHS OJiIsl KOHMPONIO 3aNdleHHs md 3ano0icanHs.
HeobOpOMHOMY HOWKOOdNCeHHIO cyenodis. Lleil eunadox niokpecnioe O0iaeHOCMUYHY NpooOemy
PO3Di3HeHHs CUHOBIANbHOI 2inepmpohii, o6’ a3aHoi 3 108EeHIIbHUM [0IONAMUYHUM APMPUMOM, 8i0
MEeHOCUHOBIANbHOI 2I2AHMOKIIMUHHOL NYXIUHU MA NIOKPECIOE KPUMUYHY POJlb 2ICMONAMONLO2IYHO20
niOMeEepONCeHHs.

KirouoBi cJjioBa: apTpuT, HOBEHUIBHUH 1110NMAaTHYHUNA, TEHOCHHOBIaJIbHA TIraHTOKIITHHHA
MyXJIMHA, IPOTUPEBMATHYHUI MTpernapar, 1o Moaudikye 3axBoproBanHs, DMARD
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«Pancake» cunapom a6o «oral mite anaphylaxis» y nutunm:
KJIIHIYHUI CHHAPOM B memiaTpii
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Anomayia: kniwi 36epicants ma K1iugi OOMAUHb020 NULY € BANCTUBUMU 0AHCEPENAMU ATIEPLeHIs,
Wo CNPUYUHAIOMb PECNIPAMOPHI ANlepeiuHi 3aX80PI0BAHHS, MAKI AK anepeiuHull puHim i OPOHXIAIbHA
acmma. Oxpemy yeazy npusepmac cunopom «oral mite anaphylaxisy (OMA) makooc sidomutl,
saK «pancakey cUHOpoM, W0 SUHUKAE NICTA BXHCUBAHHS idicl, 3apadicenol kniwamu. Kniniuni npossu
CUHOPOMY BKIIOYAIOMb 3A0UUUKY, AHIOHE8POMUYHULL HAOPSAK I HABIMb AHAYINAKMUYHUL ULOK, U0 MOHCE
sumazamu cocnimanizayii. OcnosHumu 30yOHUKamu € pizHi euou Kiiwis, sokpema Tyroglyphus farinae
(Acarus siro). Hatiuacmiwe cumnmomu po3eusaromvcs Nicisa CHOXCUBAHHA CMPA8 i3 3apadNCeH020
NUWEHUYHO020 DOPOUIHA, MAKUX K MAUHYI, OIcKeimu, niya mowjo. Y po3eumky anepeivHux peaxyiil
bepymub yuacms mepmMoCmiliKi anepeenu Kiiwis, a makoxic 000amkosi kopakmopu, 30kpema Qizuymi
HABAHMANCEHHs Ma NPULLOM HeCmepoiOHUX NPOMU3ANAIbHUX NPenapamis.

Kuarouosi ciioBa: «pancake» cunapowm; oral mite anaphylaxis; xapuoBa anepris; Ky 30epiraHss;
OOpOIIHO.

Beryn nydenux lllrarax mamivinum 3 JleTpoiTa, mrar

Knimi 36epiranHs Ta kimimi gomamHboro  Miuuran, i ®@inagensgii, mrar IleHcinbBaHis
NIy € BOXKIUBUMHU JKEpEeJIaMu ajlepreHis, Big-  [2].
MOB1IaJIbHUM 3a PeCIipaTopHi anepriyi 3aXBo- KniniuHi nposiBU JaHOTO CHHIPOMY MOXYTh
PIOBAaHHS, Taki SK aJepriyHuil pUHIT Ta OpPOH-  BapilOBATUCS BiJ| 3aUIIKH, XPHIIiB, aHT10HEBPO-
XiaJbHa acTMa, fKi € MIMPOKO MOIIUPEHUMH B  THYHOTO HAOpSAKY OOJWYYs Ta TOpTaHi J0 aHa-
yceomy cBiti [1,2]. B 1982 pomi Oyna mupoko — (GiIaKTHYHOTO IIOKY, IO 3YMOBIIOE HEOOXi[-
BHUBYEHA KOTOpPTA MAIlIEHTIB 3 aTOMI€l0, SIKI MAJIM  HICTh TOCHITANI3aIlii y BIAMIJICHHS 1HTCHCHBHOI
CHUMIITOMU aJIeprii Biipa3y Iiciisd BXKHUBaHHA ki, Tepamii. Ha cboromni omyOiikoBaHO BUMAIKU
MIPUTOTOBAHOI 3 MIIEHUYHOTO OOPOIIIHA, SiIke OyJI0  CMEpTi BHACTIJIOK TPOKOBTYBaHHS IMPOAYKTIB,
3apakeHe pI3HMMM BuAamu KiimiB. Lledl cuH-  3apakeHumx kimimamu. Pi3HI BHOW KIIIIIIB, IO
JIpoM oTpuMaB Ha3By «oral mite anaphylaxis»  mnpucyTHi B GOpOIIHI, 3MaTHI BUKIUKATA CUMII-
(OMA) abo «pancake» cunapom. [2] tomu OMA. Cepen HHMX KIII JOMAaIIHbO-

[epmi moBimoMieHHs mpo opanbHy aHadi- ro mwiny (Dermatophagoides pteronyssinus i
JIaKCII0 BHACIIIOK MPOKOBTyBaHHA Kiima B Crno-  Dermatophagoides farinae), a Takox kiiii 30e-
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piranus, Taki sk Suidasia spp., Aleuroglyphus
ovatus, Lepidoglyphus destructor, Tyrophagus
putrescentiae, Thyreophagus entomophagus,
Blomia tropicalis i Blomia freemani. B ¢o-
Kyci o0co0nuBoi yBaru OOpOLIHSHMNA Kl
Tyroglyphus farinae (Acarus siro) [3,4].

Kniniuni npossu OMA 3a3Bu4aii onmcani
ICJIS BKMBAHHS CTPaB, IO TOTYIOTHCS 3 TIIIIe-
HUYHOTO OOpOIIHA, BKIIIOYAIOYM MIIMHII, SKi €
HAYaCTINIOK MPUYMHOK BUHUKHEHHS CUMIITO-
MIB aJieprii, a TaKoX OICKBITH, IMIIH, MAaKapOHH,
xmi6 Tomo. OCKITBKM MPUTOTOBaHA TkKa 37aTHA
IHAYKyBaTH CHUMIITOMH aleprii, Oyl0 BCTaHOB-
JIeHO, 110 B ii maroreHesi 6epyTh ydacTb came
TEPMOCTINKI anepreHu kiimis 30epiranas. Ta-
KOX, BaXJIMBO, 110 y poii KopaKTopiB, AKI MO-
KYThb TIOCWJIIOBATH AaJIEPTi4Hi MPOSIBH IIHOTO
CHHIIPOMY, MOXYTh BHUCTyNaTH ()i3M4HI HaBaH-
TaXXCHHsI — aHa(I1akcis, COpUYMHEeHa (PI3UUHUM
HaBAHTAXXCHHSIM, I10B’sA3aHa 3 IPUIOMOM ITHJIO-
BOIO KJIIA, & TAKOXk BXKMBAaHHS HECTEPOINHUX
MpoTHU3analbHUX Mpemnaparis [5,6].

Mera

Mertoro poOOTH € IeMOHCTpaLlisl KIIHIYHOTO
Bunaaky OMA y TuTHHH 3 0OTOBOPEHHSIM OCO-
OonuBOCTEl mepediry, MiarHOCTUKM Ta HaJaHHS
MOJANIBIINX PEKOMEH AL 010 XapuyBaHHS.

Onuc KJIIHIYHOT0 BUNIAAKY

[Ipotsirom 4 MicsuiB y 9-piyHOro mnaiji€eHra
PO3BUHYJIKCS TOBTOPIOBAHI €M113011 AaHT10HEBPO-
TUYHOTO HAOPSKY OdYeH, 3aJUIlKa, BKJIIOYAIOUYH
O11b y )KUBOTI, HYZIOTY, OCOOJIMBO TICJIs BYKWBaH-
HS MPOAYKTIB, IO MICTATH OOPOIIHO, TAKUX SIK
MJIMHIIL, BUTIIYKA, MaKapoHU. TsKKICTh 1 YacToTa
CHUMIITOMIB 3 4acoM 3poctana. OcTaHHIH emi3ox
3aJUILIKKA Ta aHT10HEBPOTUYHOTO HAOPSAKY OyB Yy
6a0yci micist BXXMBaHHS MIIMHIIB 3 CHPOM.

ITix gyac BemeHHS TaHOTO MAIfieHTa OyJI0 Ipo-
BEJICHO HACTYIHI OOCTEXEHHS. 3Ba)Kalouu Ha
HasIBHICTh 3aJMIIKH, OyJ0 MPOBEACHO OIIHKY
(GyHKIII{ 30BHINIHHOTO JUXAHHS — CITIPOMETPIIO,
sKa BUSABWIACh B Mekax HopMmu. Tect 3 Canb-
OyTaMOJIOM HEraTUBHUM. Y 3arajpHOMY aHami3i
KpOBi CIIOCTepiranach He3HauHa €03WHOd1Tis,
ska ckianana 8%. s nudepenuiitnoi niaruoc-
THUKH 13 CHAJKOBHM aHTIOHEBPOTHYHUM HaOpsi-
KOM OyII0 TIpOBEICHO 010XiMIYHUI aHaIi3 KPOBI,
i 9ac sIKOTO BUSIBUIIM, IO KOHIIEHTPALlis Ta aK-
TUBHICTb akTopy KomiuieMeHTy C4 ta iHribito-

ISSN 2786-6661
eISSN 2786-667X

py Cl-ectepasu B HOpMi. DAaKTOP KOMILUIEMEHTY
C4 cranosuB 0.21 r/m; inri6itop Cl-ecrepasu
koHreHTparis 0.27 r/m; iariditop Cl-ecrepasu
aktuBHIcTh 80 %. I TMM camum cmpocTyBaiu
JaHe 3aXBOPIOBaHHS.

Jlns  AlarHOCTHKM XapyoBOi aneprii Oyrno
MPOBEJACHO OAaraTOKOMIOHEHTHY MOJICKYISPHY
aJIepro/liarHOCTUKY: OyJI0 BHKJIIOYEHO JiarHo3
Xap4oBa aJIePTist Ha MIIICHHUITI0, HATOMICTh BUSIBH-
J¥ 9y TJIUBICT MO KiimiB 30epiranns. [TomipHa
ceHcuOLmi3amis crnocrepiranack 10 Glycyphgus
domesticus Ta Tyrophagus putrescetiae Tyr p
(moxa3uuku craHoBiATh 0.41 Ta 0.52 Biamosin-
HO). HasBHa 3Ha4yHa ceHcuOimizamis (4,57) no
Tyrophagus putrescentiae (Tyr p 2) Ta HaiiBU-
M TOKa3HUK crocTepiraBcs 10 Acarus siro —
34,29. 3a nanuMH aneprooOCTeKeHHs Oyna mija-
TBEp/KEHA UYYTIUBICTH O AallepreHiB KIIIIIB
30epiranHs, 30kpema Acarus Siro.

barbku NTUTUHU TIATBEPIAWIN, IO TUTHHA
MOJIF00JIsI€ ICTH TOMAITHI BUPOOH 3 IIIIECHUYHOTO
OopoIiHa, sIke BOHH TPHUBAJIO 30€piratoTh BIOMa
y Mimkax. Konu 3 pamiony xapuyBaHHSI TUTUHH
BHUKJTFOUMJIN XJ11000yJI09HI BUpoOM 3 1aHoTo 00-
POIIIHA, 3aHIIKH, aHTIOHEBPOTUYHUX HAOPSIKIB
Ta IHIIMX CUMITOMIB HE CIIOCTEPIranocs.

Pe3yiabTaTn Ta 00roBOpeHH

OMA 1e BaXKUM, MOTEHI[IHO JI€TaIbHUI,
TOCTpUH aNepriuHuil cTaH, KUK CIia 3amimo3-
pUTH MIOpa3y, KOJU CHMIITOMH OYHUHAIOTHCS
He3a0apoM TICHs CIIOKUBAHHS MTPOIYKTIB, 3apa-
JKEHUX KIIIaMH. Belnka KUIBKICTH ITAIli€HTIB 3
OMA He MarTh BCTAHOBJICHOTO J1arHO3Y Yepes
BIJICYTHICTh BiJMIOBIAHOTO KJIIHIYHOTO 0OCTe-
JKeHHsI 200 B1JICYTHICTb HAIIPaBIICHHS JI0 aJIepPro-
jora Jijisl HaJle)KHOTO JOCIIKEHHS Ta JiKyBaH-
Hs. TakuM YWHOM JI0 BCTAHOBJICHHS J1arHO3Y
HaIi€eHTH MOXYTh HEOJJHOPA30BO MaTH KJIIHIYHI
MPOSIBU JAHOTO CHHJIPOMY.

VY Bumajaky BiAMOBIAHUX KIIHIYHUX CUMIITO-
MiB Ta BUsABICHHA crierudiunux IgE no kmimis
30epiraHHs, PeKOMEHAYEThCS HAAATH Talli€eHTaM
peKoMeH i o0 eniMiHalii 3 paliony xapuy-
BaHHS MPOJYKTIB, BUTOTOBJICHUX 3 OOPOIIHA, 1110
TpHBAJIO 30epiraiaocs 3a KIMHATHOT TeMIIepaTypH.
Ko 30epiranis MoXyTh OyTH 4aCTHUHOIO Tep-
METHYHHX XapUYOBHX YIAKOBOK, TOMY ITOBHICTIO
YHUKHYTH BKUBaHHS KIIIIIB HEMOXJINBO. Bpa-
XOBYIOYH, 1110 BIUTUB HU3BKUX TEMIEPATyp MpH-
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THIYY€ PO3MHOXEHHS KIIIIIB, PEKOMEHIOBAHO
30epiraru OOPOIIIHO B TEPMETUYHUX KOHTCHHE-
pax y XOJOAHIbHHKY.

SIKmo noTpuMaHHS eNiMIHAIMHUX 3aXO0AiB
HE MPU3BOUTH J0 MOKPAIICHHS CTaHY, PEKOMEH-
JIOBAaHO PO3IVISIHYTH MOMJIMBICTH MPOBEICHHS
anepreH-crenudiuHoi iMyHOTepamii 3 KIilamMu
30epiranHs, 30KpeMa Acarus siro.

BucHoBku

[Tomupenicth xapuoBoi ajieprii, CripuuuHe-
HO1 KJIIIaMu, MOXe OyTH 3HaYHO HEOOIIHEHA,
IO CEpHO3HO BIUIMBAE HA 370POB’S JIIONUHHU.
Tomy BapTO BpaxoByBaTH JOMAIIHINA MUT 1 KIi-
1B SIK MOXJIUBY NPUYUHY QJIEPriYHUX PEaKIlii
Ha MPOAYKTH, SIKI HE MatOTh OYEBUTHOTO 3B’ SI3KY
3 XapuoBoio anepriero. O6i3HaHICTD JiKaps 3 J1a-
HUM CHHAPOMOM € HaJ3BUYAHO BAXKIIMBOIO IS
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BCTAHOBJIEHHS IMPAaBUJIBHOIO JAiarHo3y Ta Mpo-
BEJICHHSI aJIeKBaTHUX MPO(ITAKTUYHHUX 3aXOJiB,
SK1 JIOTMIOMOXYTh Talli€eHTaM 13 TPYIU PHU3UKY
YHUKHYTH i1 BAHUKHEHHS.

®dinaHCcyBaHHA

Jlane nocniKeHHs HE OTPUMAjO 30BHILI-
HBOTO (DIHAHCYBaHHS.

KonduiikT inTepecis

KondumikT iHTEpeciB y Oyab-skii hopmi Bij-
CyTHIH.
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Abstracts: storage mites and house dust mites are significant sources of allergens that cause
respiratory allergic diseases such as allergic rhinitis and bronchial asthma. Particular attention is
drawn to oral mite anaphylaxis (OMA), also known as the pancake syndrome, which occurs after
consuming food contaminated with mites. The clinical manifestations of this syndrome include
shortness of breath, angioedema, and even anaphylactic shock, which may require hospitalization.
The main causative agents are various mite species, particularly Tyroglyphus farinae (Acarus siro).
Symptoms most commonly develop after consuming foods made from contaminated wheat flour, such
as pancakes, biscuits, pizza, etc. The development of allergic reactions involves heat-resistant mite
allergens, as well as additional cofactors, including physical exertion and the use of nonsteroidal anti-
inflammatory drugs.

Keywords: Food Allergy; Allergens; Anaphylactic Shock; Wheat Flour; Mites; pancake syndrome;
oral mite anaphylaxis; storage bins; bakery products.
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Anomauisn: kposomeua nio yac noioie Mma 8 NicjasAN0I0208Ul NePiod € HAO38UYALIHO Hebe3NneyHUll
CMaw 6 aKyuwepcmsi ma 4acma NpUYUHAa cmMepmi NOpoOLL. SHAHHSA 6CIX ANOPUMMIE Mma NPOMOKOIE
8e0eHHs NON02I8, HAOAHHSA OONOMO2U NPU BUHUKHEHH] HeBIOKIA0OH020 CMAHY € 3ANOPYKOI0 3MEeHULeHHS
MAMePUHCLKOL cMEPpMHOCIE Ma 8I0MePMIHOBAHUX He2AMUBHUX HACTIOKIG OJisl 300p08's K NOPoOLlLi,
mak i HOBOHAPoOdceHo2o. Memoio pobomu cmano O00CHiONCeHHS NPOMOKONIE Ma MEHeONCMeEHM
RICNIANON0208UX aKyulepcbKux kposomed. Ilpu cocnimanizayii eazimua npoxooums nabopamopue ma
iHCmpymMenmanbHe 00CMeNceHHsl, IKAp OYIHIOE 2PYRY PUSUKY GUHUKHEHHS NICIANON020601 AKYULEPCbKOT
Kpogsomeui. Bacimuicmo nepwa, 36 musicnis. /{itins, bixopianvHa, biamuiomuuna. B anamuesi nepsunte
be3nnioos. Bazimuicmes nacmana 3 3acmocy8aHHAM 000AMKOBUX PENnpOOyKMUBHUX MEXHONO02IU. 3a
pe3yIbmamamt. 00CmeNceHHs. 8iOMiueHo NOMIPHY npe eKAAMNCIIo, 8MOPUHHY MPOMOOYUMONEHITO.
IIpogedeno kecapieé posmun ma OOHUM i3 OCHOBHUX MOMEHMI8 8UCOKONpogheciinoi donomozu npu
niCANON0206ili Kposomeul — € 668e0eHHs NIKAPCbKUX Npenapamié 20pMOHANLHO20 Npenapamy
3a0HbOI 0071T 2INOPIZY — OKCUMOYUH, A2OHICI OKCUMOYUHOBUX Peyenmopis — kapoemoyun, iHeioimop
@ibpunoONizy — mpaunekcamosa KUCI0ma ma npoCcmocianOuHu — Mi3oNnpoCcmol, Onsi NONepeoHCeHHs.
ma ycyHeHHsl 2INOXPOMHOI anemii — npenapamu 3a1i3a y 8i0N08IOHOCHI 3aMBEPOHCEH020 NPOMOKOILY.

KuouoBi cjioBa. kapOeToIH, Mi30IPOCTON, TPAaHEKCAMOBA KMCIIOTa, OKCUTOIIMH, TICISATIONOTOBa
KpOBOTEYa

Beryn e 0,5% Big macu Tina; 6iabme 500 mun micas

3a manumu BOO3, mopiyHO B yChOMY CBITI  BariHaJbHUX MOJOTIB 1, Oiabire 1000 M micis
peectpyethest npubnusHo 350000 BumaakiB Ma-  KecapeBOro po3TuHy. [1aTosoriyHOK BBaXKAa€Th-
TEPUHCBKOI CMEPTHOCTI, 3 HUX Npubau3Ho 35%  cs kpoBosrpara 1,0-1,5% Bin macu Tina (Oau3bK0
BUIAJIKIB CMEPTh BiJ| HicCIsAMona0roBoi kposote-  20% Bix 00’eMy nupKy:ror04oi kpoBi) [2]. Buko-
4i — T0OTO Iie POBiJHA MIPUYMHA BiJ SIKOI BMH-  PUCTOBYIOUYM MHEMOHIKY 4OTHphOX «T»: TOHYC,
patoTh noponiuil. bepyun 10 yBaru nanuil pakT, TKaHWHHW, TpaBMa, TPOMOIH — JIETKO BU3HAYUTH
OyJi0 BIIMIYEHO, L0 KOKHOTO POKY 8% IIOJIOTIB  €TiONOTi0 KPOBOTEUi, a 3HAIOUH CTaAIHHICTD KPO-
MPOTIKAIOTh 3 MPOSIBOM KpoBoTeui Ta 25% cMep-  BOBTPATH — OI[IHUTH TSDKKICTh Ta BU3HAYUTHCH 13
TEi MOPOALLII MO MPUYHMHI KPOBOTEYI i/l 4ac M0-  HACTYITHOO TAKTHUKOO BEACHHS IMOJIOTIB [3].
noriB abo B micnsanonoroBuii nepiox [1]. 3rixzHo Merta
3 BU3HaueHHAM ekcrneptiB BOO3, akymepcbka Hocnigutu papMakonoriyHuii MEHEeHKMEHT
KpPOBOTEYA PO3IVISAETHCS K KPOBOBTpaTa Oifib-  JIIKYBaHHS aKyIIEPCHKHX KPOBOTEY.
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Marepiaaum i MeTonmn

Jl7is BUBUEHHSI BWIIAJKy aKyIIEPChKOi KpoO-
BOTe4l OyJM BUKOPHCTaHI iCTOpisl BariTHOCTI Ta
M0JIOTiB, 0OMiHHA KapTKa BariTHOI.

Onuc KJIIHIYHOT0 BUNIAIKY

[MamienTtka K. moctynumna 1o cramionapy c ai-
arHo3oM: BaritHicTe nepia, 36 TwxkHiB. JIBiiHsA,
OixopianbHa, 6iamHioTHYHA. [lepBuHHE Oe3mmia-
ns1. BariTHicTh HacTana i3 3aCTOCYyBaHHSIM J10-
JTATKOBHX penpoAyKTHUBHUX TexHosorii (EK3).
[TomipHa mpeekmammncis. Bropunna TpomoOorii-
ToTeHig. B MOMEHT MOCTYIJICHHS BariTHOI B CTa-
LIOHAp, JIKap OLIHIOE TPYITy PU3UKY BUHUKHEH-
HS aKyIIepChbKOi KPOBOTeUi. 3 aHAMHE3y JaHOi
MAIIEHTKU iX JIeKIJIbKa: HaaMipHE PO3TSATHEHHS
MaTK{ 0araroruIiJHOI0 BariTHICTIO, TOPYIICH-
HSl KOAryJisiiii — BTOpUHHA TPOMOOLIITONEHIs Ta
nomipHa mpeekaamicis. Kpim toro gomaemo e
TJIAHOBIM KecapiB pO3THH — MaeMo 4 dakropa
pHU3HKY. 3a pe3yJibTaTaMy aHali3y KpPOBi BiaMi-
YCHO MOKa3HUKHU TpoMOouuTiB 128*10°/1, HB —
102 1/n, epurpoumtu 3.3*%10'%/n. Ilicnsa mpose-
JIEHHST KOHCWJIiyMy OyJl0 BHUPIIIEHO MPOBECTH
TJIAHOBUH KecapiB PO3THH B TEPMiHi 37 THXKHIB.
BpaxoByroun HaleXHICTh MAIIEHTKH 10 TPYNU
pU3HKY, 3aB4acHO OyJIO 3aMOBJICHO TIa3Ma Ta
€pUTPOLIMTAPHA Maca.

[Tix gyac mpoBeneHHs KecapChbKOro PO3TUHY
3TiIHO Hakasy [4] movanu BHYTPINTHROBEHHE
BBeZieHHsT 10 MO okcuToruny (IIUISIXOM TIO-
BITbHOI BHYTPINIHBOBEHHOI 1H()Y3ii). Oxcu-
TOIIMH — TOPMOH TAPaBEHTPUKYISAPHOTO SApa
rinorajgamyca, 1o TPaHCIOPTYEThCS B HEHpO-
rinoiz (3agHI0 q0ITH0 Tinmodiza), 1e HaKOuYy-
€ThCS 1 BUILISAETBCS B KpoB. B3aemogie 3 pe-
LeNTOpaMy MIOMETPil0 Ta 301IbIIye B KIITHHI
koHIeHTpaiito Na*, Ca?". B no3i 10 O/] Buxiu-
Ka€ He TITbKY 30UTbIIEHHS aMIUTITYIU 1 4aCTOTH
CKOpPOYEeHb MIOMETpilo, ajie 1 TeTaHiuHI CKOpO-
yeHHs1 MaTku. Cua [ii 3a71eXuTh BiJ TEPMiHY
BariTHOCTI — YMM OUIbIIIE TEPMiH, TUM CUJIbHI-
me gis. BBegeHHs qaHoro mpemapary posrnodva-
TO 3a HEOOXITHICTIO OTPUMAaHHS YTEPOHIYHOL
Iii 3 METOI0 3MEHIIEHHS 00’€My KpOBOBTpATU
Ta JJIsl aKTHBIi3allli CKOPOYEHb MAaTKH 1 CTUMY-
nAuii JaKramii.

[Ticns HapopkeHHS 2 TUTAlleHT, MaTkKa He
CKOpOYYBaJlaCh, pO3MOYaTo MPOTOKOI MO JIKY-
BaHHIO TIMOTOHIYHOI KpoBoTedi. SIK mpemapar
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1 minii, A9 BIJHOBJICHHS CKOPOYYBaJbHOI aK-
TUBHOCTI MaTK{, BUKOPHCTOBYBABCS OKCUTOIIMH
B 1031 10 O/, nuisix BBENEHHS — BHYTPILIHBO-
BEHHO, 1H(]Y3is 31 MBHUIKICTIO 60 Kpamnesib/XBu-
auHy. MaTka 3anumianacs rinotoHigyHoro. Yepes
5 xBwIMH OyJ10 BBEJCHO mpemnapar 2 JiHil — Me-
THUJIEPTOMETPHH.

MeTuneproMeTpruH: TpynoBa HaJEXHICTh
GO02A BO1, 3aco0u, mo miIBUNIYIOTh CKOPOT-
JUBY aKTUBHICTh MaTKH, aJIKaJIOiU PIKOK; Me-
XaHI3M Jii: CTUMYJIALISI CKOPOUEHb ITIa/IeHbKUX
M’s131B. L{e B CBOIO uepry BUKIIMKAE ITiABUIIICHHS
TOHYCY MaTKH, YaCTOTH Ta aMILTITY/IH ii pUTMIY-
HUX CKOpouYeHb. TpuBasuii BIUIUB penapary Ha
TOHYC MaTKH CKOpPOYY€ TPETii mepioj MOJoriB
Ta 3MEHIIye KPOBOBTpaTy. PapMaKkOKiHETUIHO
BiJIMIY€HO MIBUKA JIis MICIS BHYTPIITHHOBEH-
HOTO BBEJCHHS, MPU BHYTPIIIHHOM SI3€BOMY —
yepe3 2—06 XBWIMHM Ta, yepe3 5—10 XBuiuHu
micns per os. Ha sxaib, BBeZICHHS METHIIEproMe-
TPHUHY HE JaJI0 OYiKyBaHOTO pe3yJIbTaTy Ta BiJl-
MIYaJioCh MEPIOJUYHE 3HMKEHHS TOHYCY Mart-
KM, 110 TOTpeOyBaio BBEACHHS CyOJIHIBaIbHO
600 mr npernapaty 3 miHii — mMizonpocTomy. Mi-
3onpocton 3rimHo ATC knacudikarii € anagor
npoctaranauay E1 (A02B BO1) sikuii cunre-
3YETHCS 3 apaxiZlOHOBOI KMCIOTH. MexaHi3Mm Jii
HPOSIBIISIETBCS 32 PaXyHOK 30UTbIIECHHS PIBHA
€CTPOreHIB Ta KUJIBKOCTI PELIENITOPIB 10 OKCUTO-
[UHY, THM CAMUM CTUMYJIIOYH CKOPOTIHMBY aK-
TUBHICTH TiJIa MaTKX Ha OyJlb IKOMY TE€pMiHi Ba-
TITHOCTI, BUKJIMKAIOUHW ITiIBUIIICHHS TOHYCY Ta
PUTMIYHUX CKOPOYCHH MIOMETPII0 TPU IBOMY
3MEHIIYIOYH TOHYC IIMHKHA MAaTKH, IO CIIPHSE
PO3KPHTTIO.

OpHoyacHO 3 UM po3ModYaro iHQy3it0 1HTI-
O6iTopoM (GiOpHUHOMIZY — TPAHEKCAMOBOIO KHC-
Jotoro B 1031 1 rpam. Y BiamosigHOCTi 10 ATC
knacudikamii gaHU Mpenapar BiTHOCUTHCS 10
AHTUIeMOpAriuHuX JIIKapchbkux 3acobiB, dap-
MaKOAMHAMIYHO CBOIO [0 Tperapar MpOsBIIsLE
BIJTMBAIOYM HA Pi3HI JIAHKH TeMOoCTa3y, iHTi10y10-
YHM aKTHBATOP IUIa3MiHOTEHY, TaJbMy€ yTBOPEH-
HS KiHIHIB Ta Ipo3anajbHuX NenTuaiB. JsaKyrodn
JAHUM BIIACTHBOCTSIM, TPaHEKCAMOBY KHCIIOTY
e(eKTUBHO BHKOPHUCTOBYBaTH MpPU KPOBOTEYAX
Pi3HOI JIoOKasi3allii, a TaK sAK ii Jis HampaBJIeHA
Ha cucteMy (GiOpPHHOIII3Y, TO pU3UK TPOMOOYTBO-
peHHs MiHIManbHUI. BBeneHHs mpemapaTry He
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noTpedye 1abopaToOpHOrOo KOHTPOIIO 1 MOXKE
MpU3HaYaTuCh emmipuyHo 3a 10-15 xB mo mo-
YaTKy omneparlii KecapiBoro po3TuHy. Pusuxk pos-
BUTKY TpoM0o03y suiie npu niasuieHHi y 400
pasiB! [2], a e Bignoigae 400 r qaHoTO JiKap-
CBKOTO 3ac00y.

[Ticna Kypcy BBeIeHHs IpemnapaTiB y BiImo-
BiJTHOCTI TIPOTOKOITY, MaTKa MEPiOUIHO MTPHXO-
Iuia B TOHYC, ajieé TOTIM po3sciadismack. Jlis
TT1JICUJICHHST KPOBO3YITMHHOTO €eKTy OyB 3aCTO-
coBaHui mpenapar 3 miHii — kapoeroruH. [Ipe-
rapaTt € aroHiCTOM OKCUTOLIMHY TPUBAJIO] Aii, 1110
3B’A3Y€ETHCS 3 peLenTOpaMHi OKCUTOLMHY, 301J1b-
LIy€ YaCTOTy CKOPOYEHb 1 MiJBHILY€E TOHYC MiO-
METPil0 Ta BUKJIMKAE MIBUAKY 1HBOJIOIISI MATKH
B MICJIAMIONIOTOBOMY Tepiofii. Y MOCTHATaIbHHMA
nepion KapOeTOIMH 3aTHUI 30UIbIIyBaTH Yac-
TOTY 1 CHITy CKOPOYEHb MaTKH Ta MPOSIBIATH BU-
COKY €(EeKTHMBHICTH MO0 3MEHIICHHS 00’ €My
KPOBOBTpPATH NMpPU aKTHBHOMY BEJICHHI TPETHO-
ro nepioxy mosoriB. Iloemnana mist (yreporo-
HIYHUN €(EeKT 1 Ba30KOHCTPHUKILiS) JIKAPCHKUX
3ac00iB CIpHsi€ 3HAYHOMY 3MEHIICHHIO 00’ €My
KPOBOBTpATH SIK IICJIs BariHajJbHOTO, TaK 1 Iic-
J1s1 KecapiBoro po3TuHy. BBeneHHs kapOeTonnHy
BHYTPIIIHBOBEHHO TMICJII HAPOMKEHHSA JUTHUHH
€ JOCTaTHIM JJIsl MIATPUMaHHS a/IeKBaTHOI CKO-
POTIIMBOCTI MaTKH, 10 3a1t00irae aroHii MaTKH i
HaJMIpHIA KpoBOBTpari [5].

Marka ckopoTuiack. 3arajbHa KpOBOBTpa-
ta cknana 1800 mu. BpaxoByrouw moka3zHH-
KM KpPOBI — TeMorIo0iH 65 /11, epuTpOIUTH —
2.5*10'2/n1 mpoBeneHO TEpEeNUBAHHS IJIa3MH
Ta epUTpOIUTapHOi Macu. [lis BiIHOBICHHS
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OLK mpoBeneHo mapayielbHO 3 YTEPOTOHIKAMH
BHYTPIIIHFOBEHHE BBEICHHS IpernapariB: CTe-
podyHauH, po3unH Pinrepa nakrar. B micimsrmo-
JIOTOBOMY Tepiofi, A JiKyBaHHS aHeMii mpu-
3HAYEHO MpEeMnapaTH JBYX BaJCHTHOIO 3aJi3a.

BucHoBku

1. Bkpaii BaXJIMBHM € BU3HAYCHHSA (DaKTO-
piB pU3UKYy KPOBOTEY Y KOJKHOI BariTHOI Ta, Ha-
camriepes; npodiTakTUKa BUHUKHEHHS JaHOTO
YCKJIQJHECHHSI.

2. bpurana mae He TIJIbKH YiTKO 3HATH aJro-
PUTM [Iii IPU MICISANOIOTOBUX KPOBOTEYax, a i
OyTH 3a0e3meueHa BCiM HEOOX1THUM.

3. He 3Bonikatu 3acTOCOBYBaTH XipypriuHi
METOIM TeMOCTa3zy IMpH Hee(PEKTUBHOCTI KOH-
CEepBaTHBHOI Teparlii.

dinaHCyBaHHA

Jlane HOCHIIKEHHST HE OTPUMAJIO 30BHIII-
HBOTO (DIHAHCYBaHHS.

Konduikr inTepecis

BiacyTHicTh MOTEHITIHHOTO KOHDIIIKTY 1HTE-
peciB.

3roaa Ha myOaikaniro

OTtpumano 3roay 3a myOmikarii 1aHoi poOoTH
BiJl IAI[IEHTIB, 1110 MAIOTh BiTHOIIEHHS J0 PYKO-
THCY.
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Pharmacological management of obstetric hemorrhage
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Abstract: postpartum hemorrhage is an emergency in obstetrics, which is one of the five most
common causes of maternal mortality. Knowledge of all algorithms and protocols for childbirth,
providing assistance in the event of an emergency is the key to reducing maternal mortality and
delayed negative health consequences for both the mother and the newborn. The aim of the work was
to study the protocols and management of postpartum obstetric hemorrhage. Upon hospitalization,
the pregnant woman undergoes laboratory and instrumental examination, the doctor assesses the risk
group for postpartum obstetric hemorrhage. First pregnancy, 36 weeks. Twin, bichorionic, biamniotic.
History of primary infertility. Pregnancy occurred with the use of additional reproductive technologies.
According to the results of the examination, moderate preeclampsia, secondary thrombocytopenia
were noted. A cesarean section was performed and one of the main points of highly professional care
for postpartum hemorrhage is the administration of drugs: a hormonal preparation of the posterior
pituitary gland — oxytocin, an agonist of oxytocin receptors — carbetocin, a fibrinolysis inhibitor —
tranexamic acid and prostaglandins — misoprostol; to prevent and eliminate hypochromic anemia —
iron preparations in accordance with the approved protocol.

Keywords: Carbetocin, Misoprostol, Tranexamic Acid, Oxytocin, Postpartum Hemorrhage.
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IoaiximioTepamnisi B JIIKyBaHHI MeJIAaHOMH

Ouexkcangpa Byt, Muxaiino XaiitoBua

Harmionansauii Meguunmii yHiBepeuteT iMmeH1 O.0O.boromonbusg, M. Kuis, Ykpaina
Corresponding Author:

Olexandra But

butolexandra632@gmail.com

Anomauia: menanoma wKipu — oOHe 3 HAUACPECUBHIUUUX 3T10AKICHUX HOBOYMBOPEHb, SKe BUHUKAE
3 menanoyumis. ¥ 6acamvox kpainax, soxkpema y CILLIA, pigenv 3axeoproearocmi nocmitino 3pocmace.
Y 2024 poyi 6 CILIA 6yno 3apeeccmposaro norad 100 mucsy HOBUX BUNAOKIE MELAHOMU, 3 AKUX NOHAO
8 mucau 3asepwunuce remanvHo. Yacmiue ypasicaromvcs 6i0Kpumi OLAHKU MINd, ane MONCYMb
OYymu 8padiceHi maxkoic ciu308i 000I0HKU, 04l, NiOHIeMbosUll npocmip. Y dawiti pobomi npedcmasierHo
KJIHIYHUL 8UNAOOK 57-PIuHO20 NAYIEHMA 3 MEIAHOMOI WKIPU 116020 nieda (1aHmueiHO3HA 6ECHAHKA
Xamuincona), cmaois TINIMO, kniniuna epyna 2. Ilayienm mae oomsicenuil cnaokosuti aHamHes —
Menanoma 6 bamvka ma dioa. [Ipu nepsunHomy 02na0i 8Us61eHO HOBOYMBOPEHHS po3mipom 13 X 15 mm
3 O3HAKaMUu BUPA3KYBAHMA, YOPHUMU GKPANIEHHAMU Ma 30iMbuleHuMU TiMpamudHumu ey3namu y
nisiu naxeosit oinanyi. Ilposedene onepamuene 8mpyuants 6KIOYAN0 PE3EeKYil0 NYXIUHU PA3OM i3
YACMUHOI0 NIOWKIPHOT KITMKOBUHY ma M 's316. [lamocicmonoziute 00CaioxHceH s niomeepouio 0iacHo3
MeNaHOMU 3 MEMAcmasamu y 06a pe2ioHapui rimgpamuyni yznu. Ilicis onepayii nayienmy nposedero
mpu Kypcu noaiximiomepanii i3 3acmocy8aHusam nemoponizymady no 200 me eHympiuHb08eHHO
Kooxchi 4 muoicni. Tlembponizyma6 — ineioimop PD-1, wo akmusye T-knimunu ma nocuntoe imMyHHy
8I0N06i0b Npomu NYXAUHHUX KIiMuH. JIIKY8awHA 0ano NO3UMUBHULL egheKm — NpOmsA2oM POKY
nicis mepanii He CNOCMEPI2anocs peyuougy yu npozpecy8anHs 3axeoproganus. Ilobiuni eghexmu
BKIIOUANIY 8MOMIIOBAHICMb A 20J08HUL Oib, WO OYIU YCYHEHI WIAXOM KOpeKYii cnocoby scumms
ma npusHauenus napayemamony. Papmayesm 6idiepas 8a€CIUBY PONb Y MOHIMOPUHEY NOOIYHUX
ehexmis, KOHCYIbMYBAHHI WOOO MEOUKAMEHMOZHO20 CYNPOBOODY, 3aNn0DieaHHI 83AEMOOIAM 13 IHUUUMU
npenapamamu ma nio8UWeHHi NPUXUIbHOCMI RAYIEHMA 00 JIIKYBAHHS.

KarwouoBi ciioBa: Menanoma, JJaHTHTIHO3HA BECHSIHKA XaT4iHCOHA, TEMOpotizymal, iMyHOTeparis

Beryn MoxXyTb ypaxaTuchb O4Hi sIOIyKs, CIU30-
Onne 3 HaliHEOE3MEUHININX OHKOJIOTIYHMX  Ba POTOBOI MOPOXKHUHH, ITiTHITTHOBHIA MPOCTIpP
3aXBOPIOBAHb IIKIPH € METAHOMA, SIKa PO3BHBA-  TOIIIO.

€THCS 3 MIMEHTHUX KIIITUH-METaHOIUTIB. Kisb- Merta
KICThb BIIEpIIE BHSIBICHUX BHIAJIKIB MEJIAHOMHU HemoHcTpaniss edexkTuBHOCTI Ta Oe3meku
Pi3KO 3pocCTae. MoJIiXiMioTepamnii 3 BUKOPUCTAHHSIM TEMOPOITi-
VY CIIA y 2024 poi: 3ymaly y MalieHTa 3 MEJIAaHOMOIO IIKIPH.
e Brepure 3axBopinu > 100 Tuc; Marepiaau i MeTOIUM
e [lomepnu Ginbe > § THC. PerpocnexktuBHMI aHami3 icTopii XBOpoOHU
Yacrile BpakatoThCs BIIKPUTI YACTUHU TJIa  TAIli€HTa, BIKOM 57 POKIB, SIKUI 3HAXOIUBCS Ha
30KpeMa KiHI[iBKH. JKYBaHH1 y BiJIIJIEHHI OHKOJIOT1].
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Onuc KJIIHIYHOr0 BUIIAIKY

Ckapru: Ilamient, 57 pokiB, 3BepHYBcs 3i
CKapraMy Ha BHpa3KyBaHHS Ha POAMMII JIiBOTO
TUIeYa, SIKe MOCTYIOBO 301IbIIYBAIOCS.

Anamue3: B Oarbka Ta 1ifa 3aXBOPIOBaHHS
Ha MEJIAaHOMY.

O6’extuBHO: Ilpu ommami miBoro TIeya
o0’emMHe yTBOpeHHsS po3MipoM 13x15 mwm, He-
MpaBUiIbHOT (GOpPMH 3 HEPIBHUMHU KpasMH Ta
YOPHUMH BKparuieHHSMHU. Y IEHTpI 1 MO0 Kpasix
BUPa3KyBaHHS 3 CEPO3HUM BUIUICHHAM Ta Kip-
kamu. Jlimparuyni By3nu B JiBIH akCUIApHIH
Ml 30ineIteni 7o 15x10 MM Tta 12x8 MM, 311€T-
Ka CrasiHi 3 HaBKOJUIIIHIMHA TKaHUHAMHU.

IncrpymentansHo:Y3/] opraniB 4yepeBHOT
MOPOXHUHU — AU (y3HI 3MIHH B TICUiHIIi, TPOSIBH
XPOHIYHOT'O XOJIEIUCTUTY.

Pentrenorpadis opraHiB rpyaHOi KJIITKH Ta
MPT roinoBHOTO MO3KY — HOpMa.

OneparuBHe BTpydaHHs: Pe3exiis myXJiuHU
IIKIpH JIIBOTO IJIe4a 3 YACTKOBOIO PE3EKIIIEI0
HAKIPHOT )KUPOBOI KIIITKOBUHU Ta M’ A31B, IIiC-
a1 yoro nedexT OyB 3aKpUTHH IIKIpHO-KUPO-
BUM JIOCKYTOM.

[TaroricTonoriyHe JOCTiKEHHS: MeJlaHoMa
mKipu (TAHTUTiHO3HA BECHSHKAa XaTdiHCOHA)
TINIMO, cranis 3 (meTacTas3u B 2 1iM(paTHIHUX
BYy3J1ax), KJIIHIYHA rpyna 2.

JlixyBanHsa: 3 Kypcu Tmomiximiorepamii 3
nieMOpodtizymaoom (rmo 200 Mr B/B KOXHI 4 THX-
ui). Ilicis mpoBeaeHOro JiKyBaHHS HpOrpecy-
BaHHS OHKOJIOT1YHOTO MPOIECY HE BiaMivaocs,
1 CTaH ManicHTa 3aIUIIABCSI CTa0OUILHUM.

[ToGiuHi edekTn: BTOMa Ta CHIIBHUI TOJOB-
HUH O1JTb.

JInsi TOJIETHICHHS CHMIITOMIB TOJIOBHOTO
Oomro marieHTy Oyjlo MpU3HAYEHO Mapalera-
MOJI — OJIMH 3 HAWUTOIMMPEHIMUX 1 Oe3MeYHNX
3HEOONMIOIOYMX TpemnapariB sl MMOJEeTIIEeHHS
TOJIOBHOTO O0Jt0. JIJis MOJNermeHHs CUMITOMIB
BTOMU TAIlIEHTY MOPAIUIHA MPOTYISIHKU Ha CBi-
’KOMY TOBITpI, MIATPUMKA riaparauii, 30anaHco-
BaHE XapuyBaHHS Ta MOBHOLIHHHUHA COH.

Orusip i 00roBopeHHst

JIaHTUTiHO3HA BECHSHKAa XaT4iHCOHA YacTo
BUSIBIISIETHCSI B OCI0O 3 MMIJBUIICHUM PH3UKOM
PO3BHUTKY MEJIaHOMH, OCOOJIMBO B TAIII€HTIB 3
POAMHHUM aHaMHE30M. XapaKTepU3y€eThCs TI0-
BUIBHMM TIporpecyBaHHsM [Ipu BigcyTHOCTI
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aJICKBATHOTO JIIKyBaHHS MOXKE IIPU3BECTH 10 Me-
TacTazyBaHHs B JIMQaTU4HI By3JM Ta 1HII Op-
TaHH.

[TemGpomizymab — inrioiTop PD-1.

®dapmakoaunamika:IlemOpomnizymad € iHrioi-
Topom PD-1, sxuii BiTHOBIIOE IMyHHY BiJIIOBIb
Ha MYXJIMHHI KJIITUHH, T03BOJISIFOUN T-KIIiTHHAM
PO3Mi3HABATH Ta 3HUILYBATH PaKOBI KIITHHHU.

dapmakoKiHEeTHKA!

® AbGcopbuist: BBoguThcst BHYTPILLIHBOBEHHO,
MaKCHMaJlbHa KOHIIEHTpaIlis uepes3 2-3 nHi.
Poznoxin: Bucoka criopiiHeHICTh 10 TKa-
HuH 3 T-KkiniTHHAMU.

Mertabonizm:  Metabomi3yeTbest
MpOTEa3n B MEHIiHII.

Enmiminamis: Ilepion HamiBBUBEOEHHS —
26 mib.

[ToGiuni eextu: 3aranbHi: Broma, romnos-
HHH O1]1b, BUCHIL.

Cepiio3Hi: AyToiMyHHI peakuii (ITHEBMO-
HIT, KOJIIT, TUPEOianT), iH(peKwii, HUpKOBa
HEIOCTATHICTE.

®dapmakoreHetuka: Bucoka ekcrpecis
PD-L1 Ha nyxiMHax MOXe MOKpPAIIUTH
€(EeKTUBHICTD JIIKYBaHHSI.

B3aemogis nikapcbkux 3aco6iB: Masnoimo-
BipHI CEpHO3HI B3a€EMO/Iii 3 IHITUMHU Iperna-
paraMu, ane BHKOPUCTaHHS IMyHOCYyTpe-
CHBHHX 3aCO0IB MOXKE 30UIBLIMTH PHU3UK
iH(ekuii. )KuBi BaKIIMHU CITiJ] YHUKATH.
IToka3aB BHCOKY €(EeKTHBHICTh B KIIIHIU-
HUX BUNPOOYBAHHSX, 30KpeMa B KOMOiHaITi 1
3 XIpypriYHUM BTPYYaHHSM U JIKyBaHHI
MAIIEHTIB 3 METACTaTUYHOIO MEITAHOMOIO.

Ponp dapmarieBra y 3MEHIIIEHHI MOOIYHUX
edexTiB:

e dapmareBT JOTIOMIT y BHUSBIEHHI Ta KOHT-
POJIIOBaHHI ayTOIMyHHHUX PEaKIii, TAaKUX K
MTHEBMOHIT YH KOJIT, SIKi MOTJIU BUHUKHYTH
i/ 9ac 3aCTOCyBaHHA eMOpotizymady.
KoHcynbpTyBaB 1100 BUKOPUCTaHHS IIpe-
napaTiB JAJs 3HATTA 3anajeHHs abo anep-
riunux peakuiid, Takux sk HI133 uu mpo-
TUTICTaMiHHI 3ac00u.

Hanar narieHTy iHCTpPYKIIii 00 MOXKJTH-
BUX MOOIYHUX €(EKTIB 1 peKoMeHAalii JIs
X 3amoOira”Hs.

KonTpomtoBaB B3aemonii memOpoiizyma-
Oy 3 IHITUMU JTIKaPCHKUMH 3ac00aMH, 110

yepes
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MOTJIO 3HU3UTU €(PEKTUBHICTH JIKYBaHHSA Konduikr inTepecis

a00 MOCUITUTH MOO14HI e(PEeKTH. ABTOpPH 3aCBIIYYIOTH BiJICYTHICTb KOH(IIKTY
e CniyibHO 3 JIiKapeM KOPHUTYBaB JI03y MIeMO-  1HTEpECiB.

pomizymaly y pasi cepio3HHX MOOIYHUX 3roga Ha nmyOaikaniro

edexTiB a00 MOTIpIIeHHs CTaHy Mali€HTa. 3roja marieHTa Ha MyOJiKalilo MarepiaiiB
BucHoBku KJIIHIYHOTO BUMNAAKy Oyna orpumana. Bei aBro-

KoM06iHOBaHe TNiKyBaHHS MEIaHOMHU IIKIpH, PHU O3HAMOMIIEHI 3 TEKCTOM PYKOIHCY Ta HaJalH
0 BKJIIOYAE XipypriuHy Pe3eKIil0 MyXJIWHU Ta  3TOAY Ha Horo myOsikaliio.

MOJIIXIMIOTepariro 3 meMOpoIIi3yMmadboM eeKTHB- ORCID ID Ta BHecOK aBTOpiB

HE y JIIKyBaHHI METacTaTUYHUX ()OPM MEJIaHOMH. (B,C,D,F) Olexandra But

JlixyBanHs1 n00pe TEPEHOCHUIIOCh. BiICyTHICTH (A,B,E,F) Mykola Khaytovych

pPEIUANBY 3aXBOPIOBAHHS BXKE IMPOTATOM POKY. A — Work concept and design, B — Data
dinancyBaHHs collection and analysis, C — Responsibility for
JlaHe poCHiKeHHST HE OTpUMalio 30BHImI-  statistical analysis, D — Writing the article, E —

HBOTO (hiHAHCYBAHHSI. Critical review, F — Final approval of the article
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Polychemotherapy in the Treatment of Melanoma
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Corresponding Author:
But Olexandra

butolexandra632@gmail.com

Abstract: melanoma is one of the most aggressive malignant neoplasms originating from
melanocytes. In many countries, including the United States, the incidence of melanoma is steadily
increasing. In 2024, more than 100,000 new cases of melanoma were registered in the U.S., with
over 8,000 deaths reported. The disease most commonly affects exposed areas of the body but may
also involve mucous membranes, the eyes, and subungual regions. This work presents a clinical case
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of a 57-year-old male patient diagnosed with melanoma of the left shoulder, classified as lentigo
maligna (Hutchinson's freckle), stage TINIMO, clinical group 2. The patient had a significant familial
history of melanoma, with both his father and grandfather having been diagnosed with the disease.
During the initial examination, a 13%x15 mm lesion was observed, characterized by ulceration,
dark pigmented spots, and enlarged lymph nodes in the left axillary region. Surgical intervention
included tumor excision along with partial resection of the subcutaneous fat and underlying muscles.
Histopathological examination confirmed the diagnosis of melanoma with metastases in two
regional lymph nodes.Following surgery, the patient received three cycles of polychemotherapy with
pembrolizumab, administered intravenously at a dose of 200 mg every four weeks. Pembrolizumab
is a PD-1 inhibitor that activates T-cells and enhances the immune response against tumor cells.
The treatment demonstrated a favorable outcome — no signs of disease recurrence or progression
were observed during a one-year follow-up period. Side effects included fatigue and headache, which
were successfully managed through lifestyle modifications and the administration of paracetamol. The
clinical pharmacist played an important role in monitoring adverse effects, providing medication-
related counseling, preventing drug interactions, and improving patient adherence to therapy.

Keywords: Melanoma; Malignant Neoplasms; Lentigo Maligna; Pembrolizumab; Immunotherapy.
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IlepBunHuii rinepnaparupeo3 Ha (poHi D-gedinuty

Has3pin TarieBa, BikTopia €poxoBny

Kadenpa ennoxpunonorii Harionansaoro meauunoro yHiepcutery iMmeHi O. O. boromonbiis
KuiB, Ykpaina

Corresponding Author:

Nazrin Tahiieva

nazrintahiieva@gmail.com

Anomauyia: nepeuHHull 2inepnapamupeos € 3aX80PIOBAHHAM, WO HACMO CYNPOBOOANCYEMbCA
2INepKAIbYIEMIEI0 Ma MOHCe MaAmu WUPOKUL CHeKmp KIIHIYHUX NPOsEi8, GKIIOUAIOYU aAMmunosi
cumnmomu. OOHI€ENO 3 NPUYUH NEPBUHHO2O 2inepnapamupeosy € adeHoMa napaujumosuoHol
3a7103U, OIAZHOCMUKA SIKOI YCKAAOHIOEMbCA NPU CYynymHvomy Oegiyumi eimaminy D. Memoro 6yno
npoaHanizysamu OiaeHOCMUYHULL npoyec y NAYIEHMKU 3 NEPEUHHUM 2inepnapamupeosom ma
oeghiyumom simaminy D, niokpeciumu 3uauenHs MyibmuOUCYUNIIHAPHO20 NiOX00Y Y 8€0eHHI MaKux
nayienmis. J[ocnioxcenHs 8KA0UAN0 AHANI3 KIIHIYHO20 8UNAOKY 49-piuHoi nayienmku, KA 36ePHYIACS
3 [3016068aHUMU OepMamonociuHumMy ckapeamu. byno npoeedeno komniekche nabopamopHe ma
iHCmpymenmanvHe o0OCcmediceHHs (OIOXIMIUHULL AHANI3 Kpo8i, 20pMOHANbHI Odocniodcenns, Y3/I,
MPT, oencumomempis). Bussneno suaunuu degpiyum gimaminy D (9 umonwv/n), niosuwenuii piseHs
napameopmony (139 ne/mn), ecinepkanvyiemito (3,9 mmonsv/n) ma 3HudceHull piseHv gocgopy.
Bisyanizoeano adenomy napawumosuonoi 3anosu. Ilowamxose nikyeanus eimaminom D oano
He3HauHuil echexm, w0 NiomMeepoulo nepeuHHUl xapakxmep cinepnapamupeosy. Ilayicumxy nanpagneno
Ha xipypeiune euoanenus aderomu. Omoice, nepeUHHULL 2inepnapamupeos Modxce MAcKy8amucs nio
8MOpUHHULL Y nayicumie iz deiyumom simaminy D, wo yckraouwe diacnocmuxy. Jlanuii 6unadox
NIOKPeCNIoE 8aANCIUBICMb KOMNIEKCHO20 NIOX00Y, W0 BKIIYAE pONb eHOOKPUHONo2d, Xipyped ma
oiemonoea, 01a C80EUACHO20 BUABNEHHS MA epeKMUBHO20 NIKVEAHHS 3aX80proeanHs. Xipypeiune
8MPYUAHHS 3ATUULAEMBCS OCHOBHUM MEMOoOOM NIKY8AHHA OJisl 3aN00i2aHHA YCKIAOHEeHHAM, 30Kpema
ocmeonopo3y ma Kapoio8acKYIAPHUM NOPYULEHHSIM.

Kawou4oBi ci1oBa: nepBUHHUI TieprapaTupeos, aJicHoMa IMapaliuTOBHIHOT 331031, TAPaTTOPMOH,
rinepkanpiriemis, Bitamia JI.

Beryn o6mzHo y 1,2—1,3% 1 1% abo meHIe Bij ycix BU-

[lepsunnwmii rinepnaparupeos (IIT'TIT) moxxe  maaxis III'TIT [1]. 3a ocranni 50 pokiB xBopoOa
OyTH HACJIIJKOM aJIeHOMH NapallUTOBHIHOI 3a-  €BOJIOIIOHYBaJIa BiJ PO3JaLy, IKAH MPAKTHIHO
no3u (ITH13), sika BUHKMKAE pijlle, B MOPIBHAHHI  3aBXKJIW Ma€ CUMITOMAaTHYHY KIIIHIYHY KapTHHY,
3 BTOPMHHUM Tinepnaparupeo3oM. Haiuacrtinie 10 3aXBOPIOBaHHS, K€ BUSBISIFOTH BHITAIKOBO
aneHoMma [III[3 sBnseTbCcs OOPOSAKICHUM HOBO-  TiJ Yac yJIbTPa3BYKOBOTO OOCTEKEHHs ab0 3BH-
YTBOPEHHSM, 110 MPOSBIISETHCS IepKaNblieMi-  4allHOTO 0ioXiMiuHOTO CKpHHIHTY. CHeKTp KJIi-
€1o Ta rinoocgaremiero. [iCTOIOrUHO aTUNIOBA  HIYHUX TMPOSBIB JOCUTh PI3HOMAHITHUH, SKHUU
aneHoma 1 kapruaoma I11I[3 3ycTpivaroTbes IpU-  OXOIUTIOE SIK TUIOBI O3HaKkM (OLMb y KicTKax i

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

103


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
mailto:nazrintahiieva%40gmail.com?subject=

UKkrainian Scientific Medical Youth Journal

Issue 2 (154), 2025

Creative Commons «Attribution» 4.0

cyrio06ax, MmaToJIOTi4HI MEPEIOMH, 0CTEOOpO3,
cedokaM’siHa XBopo0a, He(pOKaIbIIMHO3, M’ SI30-
Ba CJIa0KICTh TOIO), TaK 1 HE TUMOBUH TepeOir,
BKJIFOYAIOUM TUCQYHKIIIO 0ararb0X OpraHiB Ta
cucreM. Jlokanizauis anenomu ITHI3 moxe OyTn
CKJIaTHOIO, 0COOJIMBO NP HEBEIHMKHX PO3Mipax,
EKTOIMYHUX YPAKEHHIX a00 MYJIBTUTTIAHIYISP-
HUX 3aXBOPIOBaHHSAX [2]. Bunaaku i30,1b0BaHUX
JIEPMaTOJIOTIUHUX CKapr, Takl SK BUpakeHa Cy-
XICTh WIKIPHU, 3yCTPIYAIOTHCS PIJIKO, IO 3HAYHO
YCKJIaJIHIOE PaHHIO JlarHOCTHKY. [IposiBu Hemo-
CTaTHbOTO 3a0e3MeuYeHHs BiTaMiHOM D MOXyTb
MaTH CXOXKI KJIiHIYHI 03HaKH, IIOB’sI3aHl 3 OCTe-
omoposoMm [3]. [Ipobrnemaruka IbOTO KJIIHIYHO-
TO BUMAJKY MOJIATAE B HEOOXITHOCTI MPOBOAUTH
HIMPOKY TU(EPEHIIiiHY TIarHOCTHKY 3 1HIIUMH
CTaHaMH Ta JEMOHCTPYE BaKIHMBICTh KOMIUIEK-
CHOTO MiJIXOy N0 OOCTEe)KEHHS Ta BEACHHS Ia-
Ii€HTA.

Mera

MeToro IaHOro IOCIIHKEHHS € aHajl3 aiar-
HOCTHYHOTO TOIIYKY, IPOBEICHOTO B MAalli€HTKU
3 III'TIT Ta cymyTtHiM aedinuToM Bitaminy D
JUISL A@MOHCTpallii ocoOnmuBocTi audepeHinHol
JIarHOCTUKHU Ta 3HAYEHHS MYJIBTUIUCIUILTIHAD-
HOTO MiJXOAY B IPOBEJCHHI TepareBTUYHUX 3a-
XOJIiB.

Marepiajau i MmeToau

[Tamientka BikoM 49 pokiB 3BepHyJacs A0
€HJIOKPUHOJIOTa Ha KOHCYJBTAIII0, 32 HAaBIIPaB-
JIEHHSIM BiJl CIMEHHOTO JIiKaps, 31 cKapraMu Ha
BUpaXeHy cyxicThb mmikipu. [Ipm momanbHOMY
300pi aHaMHe3y OyJ10 BUSBICHO JOAATKOBI CUMII-
TOMHU: 3arajibHy CJIa0KiCTb, COHJIUBICTh, CIpary,
6171p y cyriio0ax 1 momnepexy, NepioguyHi CyaoMu
Ta 3HWKEHHS Bard. CUMNOTOMU 3’SIBUJIUCS TIPU-
OM3HO 6 MICSIIIB TOMY Ta IMOCTYIIOBO HApOCTa-
nu. Jls BcTaHOBIIEHHS TiarHO3y Oyio mpoBene-
HO KOMIUIEKCHE 00CTEXKEHHSI, IKe BKIFOUAIIO:

® ;1abopaTopHi JOCHTIKEHHS MMl OI[IHKH
y KpoBi piBHIB KajibLio, Gochopy, mapa-
tropmony (IITT), Bitaminy D(250H), Tu-
PEOTPOITHOTO TOPMOHY, THPOKCUHY BiJlb-
HOTO, PIBHS IIIOKO3W HATIIE, PEBMOIPOO,
nyxHoi docdarazu (JID), HupkoBux, me-
YIHKOBUX P00, 3arajJbHOrO aHaii3y KpoBi
Ta ceui;
IHCTpYMEHTaJbHI METOIU OOCTEKEHHS,
TaKi K yiapTpa3BykoBa giarHoctuka (Y3]1)
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nTononionoi 3amo3u (1113) ta T3 mns
Bi3yastizallii MOKJIMBUX CTPYKTYPHHUX 3MiH;
MarHiTHO-pe30HaHCHa ToMoTrpadist OpraHiB
i Oyna 3acTocoBaHa JUIs MiATBEPAKEHHS
HAasIBHOCTI Ta JoKajizaii agenomu IT1113;
® JIGHCUTOMETDisl.
Onuc KJIIHIYHOT0 BUNIAAKY
[Ticns orsimy AepMaTooroM narieHTka Oyna
ckepoBaHa B KniBChkHil MiCHKUI €HIOKPHHOIIO-
TIYHUNA LEHTP Ha KOHCYNBTAIII0 3 €HIOKPUHO-
sgoroM. IlamieHTka MMOBIZOMMIIA, IO OCHOBHOIO
MIPUYHHOIO 3BEPHEHHS Oyiia 3HaYHa CyXiCTh IIKi-
pH, sKa CyTTEBO BILIMBAja Ha SKICTh il KHUTTS.
[Tig yac mMomaIbIIOrO OMUTYBAHHS 3’sICyBajocs,
110 BOHA TAKOX B1JIUyBa€ MOCTIHHY COHJIMBICTb
1 cabKiCTh, YACTO BiAUyBa€ CHIIbHY CIIpary, me-
pPIOAMYHO BUHUKAIOTH CYJJOMH M’sI3iB HIT, a Ta-
KOXX CIIOCTEPIraeThes 3HIKEHHSI Baru 0€3 3MiH Yy
xapuyBaHHI. [Ipu nepBUHHOMY 00CTEXEHHI rop-
MoHapHOTO TIopymieHHs: QyHkiii 11[3 He Oymno
BUSIBJICHO, PIBEHb IVIIKOBAHOTO TE€MOITIOOIHY
ckiaB 4,5%, a piBeHb TIIIOKO3U — 3,9 MMOJIB/JI.
IIpu mpoBenenni Y3Jl opraHiB mui B JiBii
noni I3 Oyn0 BUSIBIEHO OAMH BY30] PO3Mi-
pom 8x%4 wmm, kinacudikoBanuii sk TIRADS3
3a ACR TIRADS. VY narientku 0yno BUsBIIe-
HO 11Ba yTBOpeHHs B aunsHmi T1II3 po3mipamu
12x23 MM 1 21%25 MM, JTOKaMi3Lil0 SKUX IIif-
TBepain 3a fgornoMororo MPT 6e3 koHTpacTy-
BaHHA. Binomo, mo B Hopmi I3 mMoxyTh He
Bi3yalli3yBaTUCs TIPU YJIBTPA3BYKOBOMY 0OCTe-
KEHH1, BPaxOBYIOUH HEBEJUKI PO3MIpH Ta CIie-
nudiyHe MoNoKeHHs 3ano3. Pe3ynbratu neHcu-
TOMETpii BKa3yBalu Ha 3HIKEHHsI MiHEpalbHOI
HIUIBHOCTI KICTOK Ta PO3BUTOK OCTEOMOPO3Y
(T-score Hmkue -2,5). JlabopaTtopHi MOKa3HUKU
GYHKIIT MEYiHKK 1 HUPOK HE BIAXUJISUTUCS BiJl
HOpPMaJIbHUX 3HaueHb. 3arajlbHUH aHami3 Kpo-
Bi Ta cedi TakokX OyB y MeXax HOPMH, 3a BH-
HSTKOM BHSIBJICHHS YparTiB y cedi. BuzHaueHHs
piBas BiTaminy D(250H) - 9 umonb/n, mo kia-
cu(diKyeThcsl K BaXKUW naedinut BiTaminy D.
Pigens IITT 6yB 139 nr/mm, mo 3Ha4HO Tepe-
BulyBaB pedepercu (18,5-88). IligBumenuit
piBeHb 3arajibHOrO Kajblito (3,9 MMonb/n mpu
HOpMaJbHHUX TMOKa3HUKax (2,18-2,6 mMMomb/n)
Ta 3HIKEHMI piBeHb Pocdopy (0,5MMounb/1 pu
pedepencax 0,78-1,65MMOob/1T) B KPOB1 Y TIOET-
HagHi 3 migsumennM IITT, a Takok HasABHICTH

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

104


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 2 (154), 2025

Creative Commons «Attribution» 4.0

HoBoyTBopeHHs [111[3 Bka3zyBanm Ha HasBHICTH
[IT'TIT. Orpumanuii piBenp JI® OyB miaBuie-
Huit (115,1 Op/n mpu HOpMaNbHUX 3HAYEHHSIX
35-104 On/n), ockinbku JIO € MapkepoM aKTHB-
HOCT1 OCTEO00JIACTIB, SIKUH MiIBUIIY€ETHCS Y Bif-
MOBiJIb HA AKTUBHE PEMOJICTIOBAHHS KiCTOK TiJI
BITUBOM TilepIiapaTupeosy.

[TouaTkoBa peKOMEHI0BaHA Teparlisi BKJIFOYa-
na npu3HadeHHs BiTaminy D y no3i 10 000 O
Ha 700y. [licas mBOX MiCSIIB JiKyBaHHS PIBEHb
BiTaminy D migHsBcs 10 76 HMOJB/I, OHAK
IITI 3Hu3uBCs auie He3HayHo — 10 130 mr/mi,
[0 MiATBEPAUJIO TMEPBUHHUN XapakTep 3aXBO-
proBanHs. [laiieHTka HampaBlieHa Ha IJIAHOBY
omeparito 1y Buganenns ageHomu [113. Mo-
HITOPHMHT Ta 3aXOAM 3 MPOQUIAKTUKHU TicIsome-
pamiifHuX yCKJIaJHEHb TPUBATUMYTh.

Orusig i 00roBopeHHs

[I'TIT kmacu4HO CyHmpOBOIKYETHCS TiIrep-
Kaunbiriemiero, miasuiieHuM pisaeM [1TI ta 3Hu-
)keHuM piBHeM (docdopy [4]. Onnak y marfies-
TiB 13 BOXKUM jaedinuToM BiTaminy D kiiHIYHA
KapTHHA MOXKe OyTH aTHUMOBOIO, 110 YCKJIAJHIOE
JIarHOCTUKY:

e nedinut Bitaminy D cam 1o co01 BUKJIHKaE

miasumenns IITT 1m0 € ocHOBHUM Mexa-
HI3MOM BTOPHHHOTO Tinepnaparupeosy. Lle
MOXe€ NMpU3BOAUTH 10 MackKyBaHHs 1II'TIT,
ockinbku migsuienui [1TT 3a3Buyaii aco-
I[IFOETHCS cCaMe 3 BTOPUHHUM TileprapaTu-
peo3om, a He 3 ajienomoro [TI3;
pIBEHb KaJbIil0 MPHU BaKKOMY HeQiluTi
BiTaMiHy D MoXe 3anumarucsi HopMab-
HUM a00 JIUIlIe MOMIPHO MiJABUIIEHUM, L0
YCKJIQIHIOE BHSIBIICHHS KJIACUYHOI Tirep-
kanbIiemii, Tunosoi s [IT'TIT. Ile crBo-
pro€ "MiarHOCTUYHY MacTKy' — y maIrieHTa
MOXYTh OyTH BCi O3HAKH BTOPUHHOTO Ti-
neprnaparupeosy, aje HacmpaBdi HaeTbes
PO TIEPBUHHUN TPOIEC, CIIPOBOKOBAHMIA
ageromoro T1I113;
"mopoyHe kojo" MiX BiTamiHOM D, kainb-
uiem ta IITI: nedinut Bitaminy D — He-
JIOCTaTHE BCMOKTYBaHHS KallbI[il0 B KH-
MIEYHUKY — CTUMYJsis cekperii [ITI —
KICTKOBA pe30pOI1is KaJbIliI0 — MPOrpecy-
BaHHS OCTEOIOPO3y [5].

VY npencraBieHOMY BHITAJIKY A1arHOCTHYHUN
nomyk OyB yCKJIaJHEHUH came depe3 MEepBHUH-
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HUH TinepnapaTupeo3, 3aMacKOBaHUN BTOPHH-
Hoto rinepnpoaykuieto [ITIN Bracnigox D-nedi-
IUTY.

BaxximmBum Hacmigkom gk IITTIT, tak 1 me-
¢inury BiTaminy D, € mporpecyrode ypaxeHHs
kictkoBoi TkaHuHM. [Ipm III'TIT kictkm ypa-
KyloTbCcsl uepe3 HaaMmipauit BrumB I[1TT, sxwit
CTUMYIIOE pe30pOLit0 KICTKOBOT TKAHUHM LILIS-
xoMm aktuBanii RANKL (Receptor Activator of
Nuclear Factor Kappa-B Ligand) Ha octeo6-
jacTax, 10, y CBOIO Yepry, CTUMYIIOE OCTEeO-
KJIACTH A0 pYWHYBaHHS KICTKOBOI Matpwuili [6].
JpyruM MexaHi3MOM PO3BUTKY OCTEOMOPO3Yy €
creomansnisa yepe3 D-nedinut, npu yomy 3HU-
KYETHCSI MiHEpaJIi3alis KiCTKOBOI TKaHUHH, IO
NPU3BOAUTH 10 11 pO3M’ SIKIIIEHHS Ta TiIBUIIICHO-
IO PU3HKY TATOJIOTIYHUX TIepeIoMiB. Y MaIli€HT-
KM JCHCUTOMETpI1s noka3ana T-score Huxue -2,5,
[0 CBIAYHIIO TIPO OocTeornopo3. Taka cuTyaris
3HAYHO MIJABHUIIY€E PHU3UK TEPEIIOMIB, 30KpeMa
IIUHKHA CTETHOBOT KICTKH Ta XPeOIIiB.

XpoHiYHa TiNEpKaIbIliEMis, CHPHYUHECHA
aneraomoro I1II13, Moxe MaTu CUCTEMHUIN BILINB
Ta MPU3BOIUTH MOPYLICHHS PI3HUX OPraHiB:

¢ HedporiTiaz Ta HeYPOKATBIIMHO3: HAJJTHU-
IIOK KaJbIi}0 IPU3BOAUTH O YTBOPEHHS
KaMEHIB y HHMpKax, 10 MOXXE BUKIUKATH
XPOHIYHY HUPKOBY HEIOCTATHICTb.
Kap/Ai0BacCKyJsIpHI YCKJIaJHEHHS: KaJbIlH-
¢ikamis cyauH, apTepiajibHa TinepTeHs3is
Ta MABUIICHUN PU3UK apUTMI.
HEBPOJIOTIYHI TPOSIBH: MiABUILECHUHA pi-
BCHb KaJbIII0 MOXXC BHUKIMKATH KOTHi-
TUBHI TIOPYLIEHHS, AETNPECIIO Ta 3arajibHy
ciadkicTs [7, 8].

Y 1mpoMy KIIIHIYHOMY BHMAJKy TMalli€HTKA
Majia 3arajbHy CIa0KiCTh, COHJIUBICTH Ta BH-
pakeHy CYXICTh HIKIpH, IIO0 MOXKHA IOSICHUTH
BIUIMBOM TiNEpKajbllieMii HA HEPBOBY CHUCTEMY
Ta 3HWKCHHSM E€TaCTUYHOCTI MIKipH Yepes3 Je-
rizpararito.

Kopexuis nedimury Bitaminy D npu cymyT-
Heomy [II'TIT moxe Oyt HeOe3nmeuHUM uepes
pi3ke migBuIeHHs Kanbilito. [lodarox Tepamii
BiTaMiHOM D MOX€ BUKIMKATH TiMepKaJbIlie-
MIYHUN Kpu3, Kiio € ageroma [113. Cuanpom
"ro0HOT KICTKH" TMICIIs Omepartii: micis Buaa-
JICHHSI aJICHOMU OCTEOKJIACTH TUMYacoBo '"3a-
MOBKaIOTh", @ KICTKOBA TKAHWHA MTOYMHAE AKTHUB-
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HO TIOTJIMHATH KaJbIliH, III0 MOXE MPU3BECTH 0  MHUIUIIHAPHUN MIiAX1J € KIFOYOBUM JIJIsl CBO€YAC-
BUPAXEHOI MICIIONEpalifHOl TiloKaIbI[ieMii.  HOTO BHSBJICHHS I[bOTO CTaHY Ta MOMEpPEKEH-
Tomy nikyBaHHS Ma€ BKJIIOYaTH TMOCTYIOBY KO-  HS HOTO YCKJIaJHEHb. XipypriuHe JiKyBaHHS €
pekito BiTaMiny D Ta KOHTpOJIb piBHS KaJbllito,  HalOLIbII e()eKTUBHUM METOJIOM IS cTallii3a-
a MpH XipypriyuHoMy BTpy4aHHI — NpO(PINAKTUKY  Lii KJIIHIYHOTO CTaHy Ta 30€pe’KeHHs KiCTKOBOT

rinokaneitiemii [9]. MAacH TaIli€HTIB.
JlaHuii KJIIHIYHUKA BUMAJ0K JEMOHCTPYE dinaHCyBaHHA
HEOOXITHICTh KOMIUIEKCHOT TIarHOCTUKH TIpH Ie mocmimkeHHs] HE OTpUMaio QiHaAHCYBaH-
03Pl Ha TinepnapaTupeos3, ocoOIUBO B yMO-  HAL.
Bax gediuuty BiTaminy D. Iligkpecmioerbes Konduikr inTepecis
BaXJIUBICTh €HIOKPHHOJIOTA, Xipypra Ta II€To- ABTOpH 3asBISIOTH PO BIJICYTHICTH KOH-
nora y BeaenHi naitienTiB i3 III'TIT, mo 3a6e3-  ¢uikTy iHTEpeCiB.
Ievye ONTUMAJIBHUAN TEPaNeBTUYHUN PE3YJIbTaT. 3rona Ha nmyOaikaniro
OcnoBuum MmetonoM JikyBanHsa III'TIT 3a- 3ropa Oynia oTpuMaHa Bij Nalli€eHTa, BKIIIOUe-
JMIIAETHCS XIPYpridyHe BUAAJNCHHS aJ€HOMHM  HOTO Y JOCIHIKEHHS.
MapalIUTOBUIHUX 3aJ103, SIKE J103BOJIsI€ HOpMa- ORCID ID i BHeckH aBTOpa
nizyBaru piBHi Kanbifito Ta [ITI. BigknageHHs 0009-0008-2240-6577 (A,B,C,D) Nazrin
orepanii Mo)ke TPU3BECTH 10 TporpecyBanHs  Tahiieva
MaTOJIOTIYHUX 3MIH y KICTKOBIN TKaHHHI. 0000-0002-9800-9796 (A,C,E,F) Viktoriia
BucnoBku Yerokhovych
I[ITTIT mMoXke NPOSBIATUCA 130JbOBAHUMHU A — Work concept and design, B — Data

HecnenupiYyHUMUA CUMIITOMAaMH, TAKUMH 5K iep-  collection and analysis, C — Responsibility for
MAaToJIOT1uHI cKapru abo 3arajbHa cinalkicTh, 1o statistical analysis, D — Writing the article, E —
3HAUYHO YCKJIAJHIOE JiarHOCTHKY. Mynbtuauc-  Critical review, F — Final approval of article.
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Primary hyperparathyroidism due to vitamin D deficiency
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Abstract. Primary hyperparathyroidism is a disease that is often accompanied by hypercalcemia
and can have a wide range of clinical manifestations, including atypical symptoms. One of the causes
of primary hyperparathyroidism is parathyroid adenoma, the diagnosis of which is complicated
by concomitant vitamin D deficiency. The aim was to analyze the diagnostic process in a patient
with primary hyperparathyroidism and vitamin D deficiency, and to emphasize the importance of
a multidisciplinary approach in the management of such patients. The study included a clinical
case analysis of a 49-year-old patient who presented with isolated dermatological complaints. A
comprehensive laboratory and instrumental examination was performed (biochemical blood test,
hormonal studies, ultrasound, MRI, densitometry). Significant vitamin D deficiency (9 nmol/L),
elevated parathyroid hormone (139 pg/mL), hypercalcemia (3.9 mmol/L), and decreased phosphorus
were detected. A parathyroid adenoma was visualized. Initial treatment with vitamin D had little
effect, confirming the primary nature of the hyperparathyroidism. The patient was referred for
surgical removal of the adenoma. Therefore, primary hyperparathyroidism can mask secondary
hyperparathyroidism in patients with vitamin D deficiency, which complicates diagnosis. This case
highlights the importance of a comprehensive approach, including the role of an endocrinologist,
surgeon, and dietitian, for timely detection and effective treatment of the disease. Surgery remains
the mainstay of treatment to prevent complications, including osteoporosis and cardiovascular
disorders.

Keywords: Primary Hyperparathyroidism; Parathyroid Adenoma; Parathyroid Hormone;
Hypercalcemia; Vitamin D.
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IIpobaeMaTnka JiarHOCTHKH rOCTPOI FeHiTaJIbHOI BUpa3ku Jlimmorua.
Onuc KIiHIYHOTO BUNIAKY Ta OLJISAJ JiTepaTrypu

Co¢ist Bproxanp!, Basentuna Kypouxka?
' Hanionansauit Mmenuunuii yHiepcurtet imeHi O. O. boromonbus, m. Kuis, Ykpaina

2Kadenpa Axymepctsa i rinekosorii Ne3, HarjioHanpHMI MEIMYHUN YHIBEPCUTET
imeHi O. O. boromosnbist, M. Kuis, Ykpaina

Corresponding Author:
Sofiia Briukhan
sofia332003@gmail.com

Anomauia: zocmpa 2enimanvna supaska Jlinwwomya (I'T'BJI) — ye piokicne 3ax80pto8anHsl, sike
3a36uUtail BUHUKAE Y Oi8Uam, Wo He JHCUBYMb CMAamesum xcummsam. Y oimeil 60Ha 4acmo GUHUKAE,
AK eKcmpeHa cumyayisi i 3anumacmscs 0laeHOCMUYHOK NpobieMoro 01 nediampis, 2iHeKono2i8 i
oepmamonozis. Taxoc Hao3suuatino saxciugo ougepenyirosamu I'T'BJI 6i0 supazox, ujo nepedaiomucs
cmamesum WsIXom, makux K cugpinic ma eenwimanvuuil eepnec. Emionoecis I'T'BJI negiooma, ane
OCMAHHI QOCHIONCEHHsT NOKA3AIU, WO BOHA MOdce O0Yymu CHpPoBOKOBAHA PIZHUMU THGeKyitHUMU
azenmamu. Hawa mema nonsieae 8 momy, w06 nonogHumu gimepamypy ma niosuwjumu ob0izHanicmy
WO00 U020 HE36UYANIHO20 3AXE6OPIOGAHHSA, A MAKONC PO3SNAHYMU WEUOKULL OiaeHOCMUYHULL
aneopumm ONsl CBOEYACHO20 6BUABNEHHA ma JNiKyeauHs. Mu npoeenu awnaniz 6imuusHAHUX ma
3apyOiNCHUX TIMepamypHux 0dicepel, uo ONUCYIOMb NOA8Y YPANHCeHb CIU30801 0O0IOHKU CMAMegux
opeawis, AKiU nepedye 2epunonodiona cumnmomamuxa. Taxkodc mu npeocmasiiemMo KIiHIYHULL
eunaook 11-piunoi disuunu i3 diacnozom I'T'BJI, wo rpynmyemovca Ha KOHKpemHUX Kpumepisx, sKi
BKIIOUAIOMb 20CMPULL NOYAMOK, GUKIIOYEHHS CReYUDiuHUX IHeKYIUHUX ma HeiH@eKYitiHUX NPUYUH,
8IOCYMHICb NONEPEeOHbO20 CIMAmMe8020 KOHMaKmy ma ocoonusocmi supasxu. JIiKyeanus 6 0CHO8HOMY
€ NIOMPUMYIOUUM [3 NONIeSUEHHAM OO0, ane NPU MHONCUHHUX, 8EIUKUX AOO 2NUOOKUX HEKPOMUYHUX
BUPAZKAX MOJCHA PO32TIAHYMU MICYesi abo KOpOMKULL KYyPC CUCMEMHUX KOPMUKOCEPOidia.

KarwuoBi cioBa: roctpa reHitambHa BHpaska, Bupaska Jlimmirorma, adro3 BynbBH, IO HE
MEPEIAETHCS CTATEBUM IIIJISIXOM.

Beryn Ha XapakTepHi KiIiHiYHI o3Haku, [ TBJI 3anuma-
IToctpa reHiTasbHAa BHpa3zka JINMIIIOTHA — €ThCS MaJOBIOMHM 3aXBOPIOBAHHSIM Ta HEIO-
(I'TBJI) xapakTepu3yeThCsl LIBUAKOIO TMOSBOI  CTaTHBO JIIaTHOCTOBAaHUM. BUHHKae mepeBakHO
XBOpPOOJIMBHUX, HEKPOTUYHUX BHUPA30K BYJIBBH Yy IMUIITKIB i MOJIOJUX JIiBYAT. Y CHCTEMAaTHYHO-
a60 HIKHBOI yacTuHU mixBH (Sidbury, 2024). My orsiai Vismara et al. (2020) nmpoaHnaiizyBaB
Toyna wactora rocTpux TreHiTanbHUX BH- 158 3BiTiB npo Bumagaku I'TBJI, omyOmikoBaHUX
pasok HeBifoma. I'TBJI — piakicua marosnorist B mepiog 3 1965 poky mo 2019 pik, Ta maiixe
BYJIbBHU 3 HU3BKOIO HomupeHicTio. Hezpaxkatoun 90 BifCOTKIB 3 MaIieHTOK OyiaM MOJOIIINMH
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20-tu pokiB. [IpoTe € MoOBiOMIIEHHS TIPO TOCTPi
TeHITaJIbHI BUPA3KH y AOPOCIHX JKIHOK 1 JyXKe
Masnenbkux aiteit (Burguete Archel et al. 2013;
Sindhuja et al. 2022; Vieira-Baptista et al. 2016).

ETionoris ta matorene3 I'TBJI 3anumarors-
Csl HeBU3HAYCHUMH Ta MOTPEOYIOTh MOJANBIIO-
rO BHBYCHHSI, TPOTE JIEAKI BUMAJKU BKa3ylOTh
Ha 3B’S30K 13 BipyCHUMHU ab0 OakrepialbHUMHU
iHpekuisimu (Vismara et al. 2020). Haiinomm-
peHimo 1H(QEKIIIHOI MNPUYUHOK BUPA30K
e Bipyc Emmreitn-bapp (EBV) (Farhi et al.
2009; Govindan, 2016; Halvorsen et al. 2006;
Sardy et al. 2011; Vismara et al. 2020), notim
Mycoplasma Pneumoniae (Horie et al. 2015;
Meyer Sauteur et al. 2020; Vieira-Baptista et al.
2013), muromeranosipyc (CMV) (Barnwal et al.
2024; Martin et al. 2008), Toxoplasma gondii, Bi-
pyc rpumy A (Wetter et al. 2008) ta B (Haidari et
al. 2015), Bipyc eninemiunoro naporury (Chanal
et al. 2010), canemonena (Pelletier et al. 2003)
a6o mapsosipyc (PVB19). Kpim Toro, 3 mosiBoto
nmangeMii  SARS-CoV-2 0Oyno 3apeecTpoBaHO
KiJIbKa BHUIAJIKIB PO3BUTKY BUpasku JlimmroTia
y 3B’s13Ky 3 iH(pekmiero SARS-CoV-2 abo Bak-
nuHamiero (Brambilla et al. 2024; Merlino et
al. 2023; Pokora et al. 2024; Sartor et al. 2023;
Vismara et al. 2023).

Mera

[IpoBectu omisii Ta aHami3 JITEPaTypHUX
JDKepeJI MO0 TOCTPOi TEHITaIbHOI BHUPa3KH
Jlimmroriia (I'TBJI) Ta mpencTaBuTH KIIIHIYHUAN
Bunanok mamiedTku 3 ['TBJI; Hamatun anroputm
JiH, 10 JJOTIOMO>KE T1HEKOJIOTaM 1 AepMaTojioraM
y A1arHOCTUI LIbOTO PiJIKICHOTO 3aXBOPIOBAHHS.

BukopucToBytoun Kiro4oBi TepMiHM «ulcus
vulvae acutumy», «Lipschiitz ulcer» 1 «acute
genital ulcer» Oyno 3HaiizeHo Ta mpoaHaizoBa-
HO 72 crarTi, onmyoOnikoBaHi Ha PubMed B mepiox
3 munHs 1947 poky no uepseHs 2024 poky.

Onuc KIIHIYHOT0 BUNIAAKY

Mu ommcyemo Bumanok 11-piuyHoi maimieHT-
KM, SIKa 3BEpHYJacsi Ha KOHCYJBTAIIO0 TiHEKO-
Jora B CyNMpOBOAI CBO€i MaTepi 31 ckapramu Ha
JIOKaJi30BaHUN OiNb Ta HASBHICTH MiJ03PLIAX
ypaXeHb B AUISHII BYJIbBH, IKi BAHUKIIU MPOTS-
rom octanHix 3 qHiB. [1osBi UX ypakeHb mepe-
TyBaJIH MPOIPOMAIIbHI TPUIIOTIONIOHI CHMITOMH
(TMXOMaHKa, BTOMa, HE3MYy>KaHHS, TUCIIETICIS),
110 CHOCTEPIrajucs MPOTITOM OCTaHHIX 48 To-
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IUH. Y TaIll€eHTKU HE BUSBJICHO I1HIIHUX YIIIKO-
JOKCHb IIKIpH, BUPA30K POTOBOI TOPOXKHHUHH,
00110 B Ccyrobax Ta 301UIbIICHUX JTIMGaTHIHUX
BY3JIiB HA MOMEHT OIVIsiAy. 3amepeyye 3acTocy-
BaHHS MICIICBUX IOJIPa3HUKIB, BYKMBAHHS JIIKiB
a60 (i3nuHOI TpaBMU 710 MOSIBY cKapr. B naHomy
BUMAJKaxX Oylno BHUKIIOYEHO CTaTeBlI KOHTAKTH,
CEKCyaJlbHE HACWJIbCTBO, a TaKOX creuugidxi
iH(EeKIiiHI Ta ayTOIMyHHI 3aXBOPIOBAHHS.

PerenbHe BynbBOCKOMIUHE OOCTEKCHHS BUSI-
BUWJIO TpU OOJI0Y1 BUPA3KOBI Ta HEKPOTHYHI ypa-
KeHHs (Mait. 1) Ha MemianbHIA TOBEPXHI JIIBOT
BEJIMKOI CTAaTeBO1 ryOH, B MPUCIHKY MIXBU Ta Ha
KaITypi KJIiTopa, Hauo1abIIe — 15 MM y miamerpi,
3 IPaBUJILHUMU YITKO OOMEKEHUMHU KpasiMH, Ha-
SIBHUN TIOBEPXHEBHUM CIpHI eKCynaT, OTOUEHH
MypIypPOBUM OPEOJIOM.

Maua. 1. BupaskoBi Ta HEKpOTUYHI YpaKeHHS
BYJIbBH JIO0 TIOYATKY MiCIIEBOTO JIiKyBaHHSI.

JlaGopaTopHo (3arainbHi aHaji3¥M KpOBi Ta
cedi) He BUSIBWJIM MATOJIOTIYHUX 3MiH Ta 3aQik-
coBaHl HeraTuBHI Mapkepu 3anasieHHs (C-pe-
AKTUBHUN OLIOK 1 MPOKANIBLUTOHIH). AHaMI3
BUJIUUICHh 13 CEYOCTATEBUX OpraHiB IIOKa3aB
noJiiMop(HO-TaTIKoBy Mikpodiaopy, B 3Ha-
9yHIl KigpKocTi. [ToCiB BariHAJIBHUX Ma3KiB HE
BUSIBUB PICT APDKIKENONIOHUX TpUOIB pomy
Candida. CkpuHiHT iH}EKIIH, M0 NepenaTh-
csa crareBuM nuisixom(Chlamydia trachomatis,
Mycoplasma genitalium, Mycoplasma hominis,
Neisseria gonorrhoeae, Trichomonas vaginalis,
Ureaplasma urealiticum, Ureaplasma parvum),
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METOJIOM  TIOJIIMEPa3HO-JIAHITIOTOBOT  peaxirii
(ITJIP) moxka3aB HeratuBHHU pe3ynbrar. [1JIP
nocnipkeHHa Ha Bipyc Herpes simplex 1 ta 2
tunu, Bipyc Human herpesvirus 6 ta 7 tummy,
Treponema pallidum nerarusHi. [Ipore ITJIP Ha
Bipyc Emmreitna-bapp (EBV) i1 nutomeranosi-
pyc (CMV) He npoBoauiacs.

[MamienTKy 0OroBOpHIIa MIKAUCIUILTIHAPHA
KOMaH/1a T1HEKOJIOT1B, TeJiaTpiB Ta JEPMATOJIO-
riB. BukmounBimm cnenudiuni iHdekiiiiHl Ta
1HIT1 He1H(EKIIITHI MPUYUHHU, OYJI0 BCTAHOBJICHO
JiarHO3 TOCTPOi TeHITanbHOI BUpa3ku JIinmiroT-
11a TicyIs MepeHeceHHs 1H(EKIIHHOTO 3aXBOPIO-
BaHHJ. PEeKOMEHJI0BaHO CIIOCTEpEXEHHS Jep-
MaTOBEHEPOJIOra, MicleBa ririeHiuHa oOpoOka
JUISTHOK Ypa)XeHHs, MEIMYHE JIIKyBaHHS Miclie-
BUMH KOpTUKOCTepoigamu (Man. 2). IIporsarom
MICSIIISl BUPA3KX TIOBHICTIO 3arOLTUCS.

Mau. 2. Ctan Ha 111 JIIKyBaHHS.

Orusip i 00roBopeHHst

Bupaska Jlinmirorma, Takox 3BaHa «ulcus
vulvae acutum» abo «rocrtpa TeHiTaJbHa BU-
paskay», Oyma Bmepuie ommcaHa B 1913 pori
benmxaminom Jlimmmrornem (Lipschiitz, 1912),
ABCTPIACHKUM JIEPMATOJIOTOM 1 MiKpOOi10JIOTOM.
JlimmroTir onucaB 1el cTaH Ha mo4yarky 20-ro
CTONITTS, MalOYM Ha YBa3l T€HITaJbHI BUPa3KH,
SIK1 panTOBO 3’ ABISIOTHCS Y JIIBYATOK 1 MiAJITKIB,
1110 MPOSIBIIAIOTHCS HA TIII TinepTepMii 1 3a3BUYaid
CYIIPOBOIKYIOTHCSI OMMHO(ATIEI0, ACTEHIETO, Mi-
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anriero, JiM(paeHONATIEIO Ta TOIOBHUM 0OJIEM.
VYpaxkeHHs CTaTeBUX OPTraHiB XapaKTEePU3YIOThCS
TUOOKUMU HEKPOTUYHUMHU 3MiHAMHU Ta BUpa-
KEHUM OOJIbOBUM CHHIPOMOM, MOXYTh CYIIPO-
BO/DKYBATUCSl IHTCHCUBHUM HaOpsikoM Ty0O Ta
naxoBoto JniMmdaaeHomariero (Krapf et al. 2021).
Bupaszku Jlinmirorna 3arororoThCsl  CIIOHTaH-
HO B CEpeaHbOMY uepe3 2 THXKHI(10 4 THXKHIB)
(Vismara et al. 2020), 3a3Bu4aii 6e3 HaCTiAKIB Ta
PEIUIUBIB.

Hiarno3 Bupasku JlimmroTiia B OCHOBHOMY
KJIIHIYHUI 1 BCTQHOBJIOETHCS MUISIXOM BUKIIIO-
YEHHS IHITNX MPUYHH TOCTPUX BUPA30K. Y JA0CTTi-
mxeHHi Sadoghi et al (2020) BumiieHo miarHoc-
TUYHUN aNTOPUTM, 3TIIHO SKOTO SKIIO OOMIBa
OCHOBHI KpUTepii Ta MpUHaiMHI J1Ba 3 Ipyrops-
HHMX KPUTEPIiB CTOCYIOThCS BUIA/IKY, TOAIL 11arHO3
I'TBJI € Bunpananum. /liarHocTu4Hi Kputepii
Bupasku Jlinmroria (Sadoghi et al. 2020):

1.1. OcHoBHI KpuTEpii

1. TocTpuii moyaTtok nmpuHaMHI OHi€T 60-
JII0YO01 BUPA3KU BYJIbBU.

2. HeoOXximHO BUKIIIOYUTH 1HQEKIIHHI Ta
HeIH(EKIIHI TPUIHHH.

JudepentiiiiHa 11arHOCTUKA BHPA30K BYJIb-
BU y MUITKIB BKItOYae iHQeKIiiH1 (cudimtic,
Bipyc Herpes simplex 1 Ta 2 tunu, Bipyc Human
herpesvirus 6 Ta 7 TunM, BeHepu4Ha IiMO-
rpaHy/IbOMa, HIAHKPOiN, iHII OakTepiajbHI Ta
rpuOKOBi 30yTHHKHM), @ TaKOX ayTOIMyHHI Ta
XpOHIYHI 3amaibHi MPUYMHHU TEHITAIBHUX a0o
OpaJIbHO-T€HITATBbHUX BHPA30K.

Cepen reHiTalIbHUX BUPA30K HE1H(EKIIIIHO-
TO TIOXO/KEHHS CJIiI BUKITFOUUTH XBOopoOy Kpo-
Ha, XxBopoOy bexuera, Oyimp0O3HI 3aXBOPIOBAaHHS,
no0iyHi eeKTH TiKiB, TpaBMaTHUHI YIIKOIKECH-
Hs. [Ipu xBopo6i Kpona Bupasku 3a3Buuail pe-
IIUIMBYIOTh 1 PO3TAIIOBYIOTHCS B MEpiaHaIbHIN
o0macTi, a TakoX y MAalli€EHTa € TacTPOSHTEPO-
noriuni o3Haku. [Tpu xBopobi bexuera — mo3u-
TUBHHUHA aHAMHE3 II0I0 OpajbHHUX aT, a TaKoX
I0JI0 YBEITYy Ta BacKYmTy CITKiBKH. bakaHo
MONIPOCHUTH 1110 1H(GOPMAIIIIO Ta, Y MiT03PIINX
BHITa/IKaX (HAsSBHICTh BHPA30K BYJIbBH K TEp-
IOTO MPOSIBY), BUMAaraTl peBMaTOJIOTTYHOT KOH-
CYNbTaIlil A MOTIMONEHHS KIIHIYHOT KapTUHU
(Sadoghi et al. 2020).

Opnak OinbmIicTs adT BYJNBBH € 110TATHY-
HUMH, 3 HETaTUBHUM 1H(EKIIHHUM JTOCIiKEH-
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HSIM 1, IIBHUJIIE 32 BCE, € BTOPUHHUMH BHACITIJIOK
IMYHOJIOT1YHOI BiAMOBiAI Ha 1HQEKIIHHUA TpH-
rep (EBV, Mycoplasma pneumoniae Ta 3rajiaHi
Bullle) a00 iHIIE KEepeNno 3amajeHHs, SIKOMY
3a3BUYail MEpenyoTh MPOIPOMATbHI CHMIITO-
MU, BKJIIOYAIOUM JTUXOMaHKY, O3HOO, BTOMY Ta
Hesayxanus (Merlino et al. 2023; Rosman et al.
2012; Vieira-Baptista et al. 2016). Yci i ¢dakro-
pY HEOOXI1THO BHKJIIOYMTH 32 JIOTIOMOTOI0 CEepO-
JIOTIYHUX Ta KYJIbTypalbHUX TECTIB.

1.2. Ipyropsanui kpurepii (Sadoghi et al. 2020).

1. JlokamizoBaHna BUpa3ka Ha piBHI MPUCIH-
Ka a00 MaJIUX CTaTeBUX I'y0.

2. YTpuMaHHS BiJ CTaTeBUX CTOCYHKIB
MPOTATOM OCTaHHIX 3 MicsIiB abo marii-
€HT, KU HIKOJU HE MaB CTAaTE€BUX CTO-
CYHKIB.

3. I'punonoxibHi CHUMIITOMHU.

4.Po3BUTOK CUCTEMHOI iH(MEKII IoHa-
MeHIe 3a 2—4 THXHI 10 PO3BHTKY BH-
pa3KH.

biomcis mkipu HEe pekoMEeHAOBaHA, SIK JO-
CJIIDKEHHS TIEPIOi JIiHI{, OCKITBKH y OUTBIIOCTI
MAaIli€EHTIB BOHA BHUSBHWJIA Hecrenu(piaHui 3Mmi-
IaHui 3anaapHui iHdieTpaT y nepmi (Barnwal
et al. 2024; Fernandes et al. 2023; Govindan,
2016).

[Ticns giarnoctuku I'T'BJI pekomeHyeThest
CUMIITOMaTUYHE JIIKyBaHHS JUIsl TOJETIICHHS
3aroeHHs (Sidbury, 2024). HeoOximHo Bimmi-
TUTH, IO 3aTOEHHS MOXKE BiOyTHCS CIIOHTaH-
HO mpotsiroM 2 TwxkHIB (Sadoghi et al. 2020;
Schafer et al. 2022; Vieira-Baptista et al. 2016).
[IpaBuibHa ririeHiuHa 00poOka cTaTeBUX opra-
HIB MOBUHHA OyTH MOSCHEHA METUYHUM ITpaIliB-
HUKOM. MicteBi ne3indikyrodi 3acobu abo aHe-
CTE3YI0Ul TeJll peKOMEHIYyIOThCSI JUIsl MAIlIEHTIB,
SIKI  CTPaKIAIOTh BiJ XBOPOOJIMBUX YpaKCHb
(Huppert, 2010; Sidbury, 2024). ¥V BaxXkux BH-
MajKax HeCTepOIIHI MPOTU3aNalibHi IpernapaTH,
BHUCOKOE()EKTHUBHI MiCIIEB1 KOPTHUKOCTEPOIIN KO-
PUCHI 7Sl TOJIeTIIeHHST O0JII0 Ta IpOTU3amaib-
Horo edexry (Brinca et al. 2012; Sidbury, 2024).
KopoTkuii Kypc CHCTEMHHX KOPTHKOCTEpOIliB

ISSN 2786-6661
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HE PEKOMEHIOBaHUI y IIMPOKOMY BHUKOPHCTaH-
Hi, a JIMIIEe TMaIli€eHTaM 13 BHCOKOK MOTPeOoro
(Vieira-Baptista et al. 2016). Pexomenayetncs
IIOTH)KHEBE CIIOCTEPEXKEHHS, JOKM CHUMITOMM
HE MOKpaIaThCsl.

BucHoBku

Bupaska Jlinmrorna — 1e pikicHe 3aXBOpPIO-
BaHHSI, SIKEe 3a3BWYall BUHUKAE Yy JIIBYAT, 110 HE
KUBYTH CTATEBUM KXHUTTSIM Ta BUKJIUKAE 3HAUHUH
JTUCKOMQOPT 1 3aHETIOKOEHHS.

Hudepentiiiina 1arHOCTUKAa Ta OOCTEXKEH-
Hs TCHITAJIbHUX BHUPA30K MOXYTh OYyTH YHC-
JICHHUMH, allé BUKOPHCTOBYIOUM UITKHI mdia-
THOCTUYHHUI alTOPUTM, MOXKHA 3pPOOUTH IIei
Ipoliec MPOCTINMM Ta IBUAMUM. [liarHo3 BU-
pasku Jlinmorna y npeacTaBieHoMy KIIiHIYHO-
My BHIAJKy OyB MOCTaBJICHMHA HAa OCHOBI JIBOX
OCHOBHHUX Ta TPhOX JONATKOBUX KPHUTEPIiB 3a-
npornoroBanux Sadoghi et al (2020).

Jly’)xe Ba)XKJTMBO 3aCMOKOITH MAIli€HTa, MOsIC-
HUBIIN, 10 BUPA3KU CAMOOOMEKYIOThCS Ta PO3-
CMOKTYIOTHCSI CIOHTAHHO MPOTITOM 2—4 THXKHIB,
3a3BUYail BOHU HE TOB’sI3aH1 13 3aXBOPIOBAHHSI-
MU, 1[0 TEPEJAIOThCS CTaTEeBUM IUISIXOM, 1 MU
MOXEMO 3a0e3MeUnTH e(heKTUBHY MIATPUMYIOUY
TEeparnito.

®dinaHCyBaHHA

Jlane HOCHIDKEHHS HE OTPUMAJIO 30BHIII-
HBOTO (hiHAHCYBaHHSI.
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Problems of diagnosing acute genital Lipschutz ulcer.
Description of a clinical case and review of the literature
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Abstract: acute genital Lipschutz ulcer (AGLU) is a rare disease that usually occurs in girls who
are not sexually active. In children, it often occurs as an emergency and remains a diagnostic problem
for pediatricians, gynecologists and dermatologists. It is also extremely important to differentiate
AGLU from sexually transmitted ulcers, such as syphilis and genital herpes. The etiology of GGVL is
unknown, but recent studies have shown that it can be provoked by various infectious agents. Our goal
is to supplement the literature and increase awareness of this unusual disease, as well as to consider a
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rapid diagnostic algorithm for timely detection and treatment. We conducted an analysis of domestic
and foreign literature sources describing the appearance of lesions of the genital mucosa, which is
preceded by flu-like symptoms. We also present a clinical case of an 11-year-old girl with a diagnosis
of GGVL based on specific criteria, which include acute onset, exclusion of specific infectious and
non-infectious causes, lack of previous sexual contact, and features of the ulcer. Treatment is mainly
supportive with pain relief, but in case of multiple, large, or deep necrotic ulcers, local or short
courses of systemic corticosteroids can be considered.

Keywords: Sexually Transmitted Diseases; Genital Diseases; Infectious Diseases; Ulcer;
Awareness; acute genital ulcer, Lipschutz ulcer, non-sexually transmitted vulvar aphthous ulcer.
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Radiation-induced systemic sclerosis in a breast cancer patient:
a case report
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Abstract: Systemic sclerosis is a rare chronic autoimmune disease characterized by progressive
fibrosis, vascular dysfunction, and immune system activation, leading to significant morbidity.
While localized skin fibrosis, known as morphea, is a recognized complication of radiation therapy,
the development of systemic sclerosis following radiation exposure remains extremely rare. . A
consistent finding across all reported cases is the anatomical site of the malignancy -the breast-
suggesting a unique vulnerability of this tissue and a potential site-specific predisposition to post-
radiotherapy sclerotic changes. This case highlights the onset of systemic sclerosis in a breast cancer
survivor after receiving adjuvant radiotherapy, emphasizing the complexities of early recognition
and management. A fifty-year-old female with no prior history of autoimmune disease presented
with progressive skin tightening, Raynaud’s phenomenon, joint stiffness, and difficulty swallowing
several months after completing radiation therapy for breast cancer. Diagnostic workup revealed
positive anticentromere B antibodies, soft tissue calcinosis, and esophageal dysmotility, confirming
the diagnosis of limited systemic sclerosis according to ACR/EULAR, 2013 criteria. The patient
was initiated on immunosuppressive therapy, vasodilators, and supportive care for gastrointestinal
dysfunction, leading to partial symptomatic improvement. The pathophysiology of radiation-induced
systemic sclerosis is not yet fully understood, but it is believed to involve microvascular endothelial
damage, immune dysregulation, and fibroblast activation. Existing evidence suggests that radiation
therapy may act as a triggering factor in genetically predisposed individuals, leading to the unmasking
of latent autoimmune processes. Delayed diagnosis can result in irreversible fibrosis, multi-organ
involvement, and significant functional impairment, underscoring the importance of vigilance in high-
risk patients. A multidisciplinary approach involving rheumatologists, oncologists, and supportive
care personnel is essential to optimize outcomes. Early intervention with immunomodulatory
therapies and targeted symptom management can help mitigate disease progression and improve
quality of life. Further research is needed to clarify the mechanisms underlying radiation-induced
systemic sclerosis, assess potential risk factors, and develop preventive strategies. ldentifying
immune alterations associated with post-radiation fibrosis may facilitate personalized approaches to
screening and early intervention in individuals undergoing radiation therapy. Increasing awareness
of this rare but serious complication can lead to earlier diagnosis, timely treatment, and improved
prognosis in affected patients.

Keywords: Breast cancer, Radiotherapy, Systemic sclerosis.
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Introduction

Systemic sclerosis (SSc) is a complex
autoimmune disorder characterized by immune
activation, vasculopathy, and excessive collagen
deposition, resulting in multi-organ fibrosis.
The pathogenesis of SSc remains elusive but
is thought to involve genetic susceptibility,
environmental triggers, and aberrant immune
responses [1, 2]. Radiation therapy (RT) is a
cornerstone treatment for breast cancer, yet
it carries potential long-term complications,
including fibrosis and radiation-induced
secondary malignancies [3]. While localized SSc
following RT is well documented, cases of diffuse
SSc post-radiation are exceedingly rare and are
reported only in some isolated case reports [4, 5,
6]. Given the increasing survivorship of breast
cancer patients, recognizing rare autoimmune
complications like radiation-induced SSc is
imperative for early intervention and improved
prognostic outcomes [4].

Recent literature has suggested that radiation
may trigger autoimmune responses, potentially
through mechanisms such as endothelial
damage and immune dysregulation. A recent
case study reported by Nimbark D. et al. [5]
described a similar case of radiation-induced
SSc, highlighting the diagnostic challenges and
potential therapeutic interventions. Additionally,
emerging evidence from Du A.X. et al. [4]
discusses the role of radiation in immune-
mediated connective tissue disorders, reinforcing
the need for further research on this association.

Case Report

The patient is a 50-year-old female who was
diagnosed with left-sided non-metastatic breast
cancer (T2NOMO) in 2022. She underwent a
mastectomy in July of 2022, and it was followed
by adjuvant radiotherapy. By September 2022,
RT was complete and she had received a total
dose of 40 Gy. The patient had no previous
autoimmune disorders or connective tissue
diseases and did not take any chemotherapeutic
treatment for her cancer.

In May 2023, the patient visited the hospital
with complaints of swallowing difficulties,
heartburn and mild joint pain. Over the course of
a few months her symptoms worsened, and there
was marked hyperpigmentation over the area of

ISSN 2786-6661
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her chest where RT was received. She had general
weakness, headache, and complained of shortness
of breath when climbing to the 3rd floor. The
patient had a dry cough with mucous membrane
discharges. Further, by the next year, compaction
of the skin of the hands was noticed and the patient
expressed a concern of episodic whitening and
blueness of fingers and toes in response to cold.

The patient’s general condition was satisfac-
tory, and normosthenic. The respiratory exam was
normal showed vesicular sounds, no wheezing,
and the chest CT scan showed no evidence of
interstitial lung disease. Cardiac condition was
good too with slightly muted tones but no border
shifts or any other deviations from the norm.

On clinical examination, her skin showed
induration. The modified Rodnan Skin Score
(mRSS) was 12. There was hyperpigmentation,
the patient had a shiny mask-like face with a
purse-string mouth (Fig. 1). She had a pitting
scar after ulceration of the 3rd finger of the
right hand and cutaneous calcinosis was seen on
the ulnar part of the left forearm and her right
buttock (Fig. 2 and 3 respectively).

Musculoskeletal system  examination
revealed sclerodactyly (Fig. 4), joint stiffness,
tendon friction rubs, and knee joint crepitation.

The patient expressed Raynaud’s
phenomenon: severe pallor and cyanosis of the
fingers on minimal contact with cold (Fig. 5).

X-ray of the hands (Fig. 6), showed evidence
of calcinosis in soft tissues, osteolysis, and
reduced joint spaces.

The patient’s chief complaint remained
swallowing difficulties and heartburn. On
gastrointestinal (GI) exam, we saw sensitivity
to palpation in the epigastric region, rumbling
on palpation of the intestine. She had dysphagia
and symptoms consistent with gastroesophageal
reflux disease. The results of barium swallow
esophagography (Fig. 7) showed that the GI
motility was affected. The patient had achalasia
cardia. She underwent fundoplication in
November 2023 and subsequently also had
3 balloon dilations performed, which gave her
temporary relief but each time, the symptoms
would just keep recurring.

Laboratory tests revealed an ANA titer>
240 U/mL positive for centromere-B antibodies.
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Figure 1. Hyperpigmentation,
shiny mask-like face with
purse-string mouth.

Figure 2. Cutaneous
calcinosis on the middle
ulnar part of the left forearm.

Figure 3. Cutaneous calcinosis
on the right buttock.

Figure 4. Sclerodactyly,
positive Prayer sign.

Figure 6. X-ray findings reduced joint spaces, distal
osteolysis (#), and calcium phosphate deposition in
soft tissue (*).

Figure 5. Raynaud’s phenomenon- episodic whitening

and blueness of fingers.

The tests for identifying other antibodies,
like Scl-70 antibodies, RNA polymerase III
antibodies, ANA-fibrillarin antibodies, and PM-
Scl antibodies, were negative.

Nailfold capillaroscopy was performed, and
it revealed a late scleroderma pattern, which
is characterized by the presence of abnormal
capillaries and a decrease in the density of
capillaries.

According to the ACR/EULAR classification
criteria, the patient had a score of 15, and thus
the diagnosis was established in June 2024:
Systemic Sclerosis, limited form, 2nd stage,
active phase with skin involvement (cutaneous
induration, mRSS 12, calcinosis, pitting scar),
peripheral vessels (Raynaud’s phenomenon),
gastrointestinal tract (achalasia cardia, reflux
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Figure 7. Barium swallow test (esophagography) showing oesophageal dilatation,
achalasia with a distal tricture; dilated and atonic duodenum.

disease, erosive-ulcerative esophagitis), joints
(sclerodactyly), Anticentromere B antibody
positive. Concomitant Disease: Breast Cancer
T2NOMO (July 2022).

The treatment approach for this radiation-
induced SSc was the same standard management
used in idiopathic SSc. Initially, the patient was
prescribed methotrexate 10 mg/week. Later
on, in August and December 2024, the patient
visited the hospital for follow-ups and evaluation
of management. First, the methotrexate dose
was increased to 25 mg/week and then it was
adjusted at 20 mg/week and supplementary
folic acid 10 mg/week. Also, she was started
on nifedipine (retard form) 20 mg twice daily
to keep Raynaud’s phenomenon in check. Her

GI symptoms were managed with omeprazole
20 mg/day, domperidone 10 mg twice daily and
dietary recommendation. Supportive care and
mild physical activity for joint mobility were
suggested and she was advised to avoid cold
exposure, caffeine and alcohol. The patient is
having regular rheumatology and oncology
follow-ups to date. The progression of the
disease seems to be controlled with this treatment
approach and the patient does not complain of
any alarming exacerbations.

Discussion

The pathogenesis of radiation-induced
SSc is not well-defined. The link between
radiation exposure and SSc is hypothesized to
involve microvascular endothelial injury: as
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RT disrupts endothelial integrity, triggering
chronic inflammation and fibroblast activation;
autoimmune activation: there is increased antigen
exposure post-radiation leading to autoantibody
formation; fibrotic cascade: dysregulates TGF-3
signaling and promotes excessive collagen
deposition [1, 2]. These solitary links have
not yet fit into a chain well enough to explain
the entire pathophysiology behind such an
occurrence. Only a handful of cases exist where
RT preceded systemic autoimmune disease
onset, suggesting a multifactorial interplay of
genetics and environmental triggers [3, 4, 5].
We find a few similar clinical cases described in
literature [5, 6]. In the case report by Dr. Nimbark,
a 67-year-old woman developed systemic scle-
rosis following radiotherapy for cutaneous
squamous cell carcinoma. Initial signs included
localized morphoea within the irradiated field,
which gradually progressed to generalized skin
sclerosis and systemic features over two years. It
discussed a potential for radiotherapy to trigger
or exacerbate autoimmune fibrotic processes,
supporting a possible link between radiation
exposure and the pathogenesis of systemic
sclerosis.

A59-year-old woman undergoing neoadjuvant
chemotherapy for HER2-positive breast cancer
developed progressive skin fibrosis, initially
localized to the irradiated area and subsequently
spreading systemically ultimately leading to a
diagnosis of SSc, supported by clinical features
and positive autoantibody findings, including
anti-Scl-70. Uniquely, her serologic evaluation
revealed the presence of anti-RNA polymerase
III antibodies, a marker often associated
with  malignancy-associated SSc.  Despite
discontinuation of cancer therapy, her fibrotic
and systemic symptoms progressed, highlighting
a potential radiation-induced autoimmune
trigger and reinforcing the need for awareness
of paraneoplastic SSc in oncologic care was
described by Liu S et al [7].

While literature exists linking DNA damage
from chemotherapy for breast cancer to fibrotic
developments[4], our patient did not receive
chemotherapy,she was treated exclusively with
radiotherapy, making this explanation less likely
in this context.

ISSN 2786-6661
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Most reported cases of post-radiation skin
involve localized morphea rather than SSc.
Studies point out the incidence of postirradiation
morphea to be approximately 1 in 1000 breast
cancer patients receiving radiotherapy, per year;
while in the general population it is only 2.7 in
100,000 people [8, 9]. Morphea is a localized
sclerodermavariantmarked by excessive collagen
deposition causing skin and tissue fibrosis,
without systemic involvement. Unlike systemic
sclerosis which involves internal organs too,
morphea primarily affects the skin but can cause
significant cosmetic and functional impairment.
Its cause is unclear, involving autoimmune and
vascular factors, often triggered by trauma or
radiotherapy. Postirradiation morphea is a rare
subtype confined to the irradiated area, typically
developing months to years after treatment.

This also arouses a need to develop new
techniques to differentiate morphea from SSc,
early on, because localised morphea, which is
like a radiation-induced dermatologic reaction,
generally occurring within the first 2 months
of exposure, can be very similar to the skin
changes occurring in the beginning with the
development of SSc. In the initial stages, it
may be very difficult to diagnose one from the
other, but morphea mostly stays confined to
the radiated field whereas SSc will evolve in a
more generalized manner, affecting other organs
gradually. Also, there can be an overlap of
these symptoms with other cancer or radiation-
related symptoms that may lead to a delay in the
recognition and diagnosis of SSc. It is imperative
to balance both rheumatological and oncological
immunosuppressive therapies.

Conclusion

SSc is an extremely rare occurrence after
RT, but it might have a long-term, life-altering
effect. This case highlights the uncommon but
significant occurrence of SSc following RT.
Very few similar cases have been reported in the
literature, and all of them emphasize that early
diagnosis and a multidisciplinary approach are
essential to optimizing outcomes. The diagnostic
dilemma between post-irradiation morphea and
SSc demands that physicians be highly vigilant
in monitoring the patient’s symptoms for early
intervention. This is essential for effective
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Anomauia.Cucmemna cxkiepooepmisi — ye pIOKICHE CUCMEMHe 3aX80PIO6AHHS CNOJYUYHOI
MKAHUHY, WO XapaKmepuzyemvcs npozpecyiouum @iopozom, cyouHHolo oOuc@ynxyicio ma
IMYHHOIO OUCpe2ynayieio, wo CYnpoB8oONCYEMbC (QOPMYBAHHAM AYMOAHMUMIN 00 MKAHUH
61ACHO20 Opeanizmy. Y moil uac sK Ja0Kanizoeanuil iopos wikipu, eioomuil K mopges, €
BUBHAHUM YCKIAOHEHHAM NPOMeHe8oi mepanii, po36UMOK CUCMEMHOI cKiepooepmii nicisa
ONPOMIHEHHS 3ANUWAEMbCA HAO038UYAUHO pIOKICHUM sAsuujem. Lleli 8unadok onucye no4amox
CUCMEMHOI CKlepodepMii y X80poi Ha pax MOJOYHOI 3an03u NiCasi OMPUMAHHA a0 HO8AHMHOT
npomenesoi mepanii, HA20NOWYIOYU HA CKAAOHOCMI PAHHBLO2O PO3NI3HABAHHA MA NIKY8aHHA. Y
n’amoecamupiuHoi HCIHKU 6e3 aymoiMyHHO20 3aX80PI0GAHHS 6 AHAMHE3l GUABUIU Npocpecyloye
YwinoHeHHs wkipu, ¢penomen Petino, ckymicmo cyenobie i mpyoHowi 3 KOBMAHHAM Yepe3 KilbKa
Mmicayie niciisi 3a8epuleHHs Npomenesoi mepanii 3 npusoody paky Molo4Hoi 3ano3u. /liacnocmuune
00CNIOMNCeHHsl GUABUILO NO3UMUBHI aHmumina 0o yenmpomepy B, xanoyunosz m’skux mxaHum i
nopyutenus momopuxu cmpaeoxooy. Ha niocmasi ACR/EULAR, 2013 kpumepiig, niomeepoiicerno
diacHo3 cucmemHoi cxknepoldepmii. I[layienmyi 6Oyno poznouamo iMyHOCYNpecusHy mepaniio,
8a300UNIAMAMoOpyU ma Mmepaniro ULIYHKOBO-KUWKOBOI OUCYHKYII, wo npuseeno 00 4acmko8o2o
cumnmomamuyno2o  noxkpawjenus.  Ilamogpizionocis  padiayiiino-in0yKosanoi  cucmemHol
CKlepooepMii He 8UBUEeHA OCIAMOUYHO, AJle 88ANHCAEMBCS, WO MOJCE GKIIOUAMU MIKDOBACKYIAPHE
eHOoomeNnianbHe NOUWKOONCEHHS, IMYHHY Jucpezyiayito ma akmusayiro ¢iopoonacmis. Icnyroui oani
c8iouams Npo me, WO NPoMeHesa mepanis modxce OiAmu AK MpueepHull Gakmop y 2eHemuyHo
CXUTLHUX OCIO, W0 NPpU3800UMsb 00 NOCUNEHHS IAMEHMHUX AyMOIMYHHUX npoyecis. Bpaxosyrouu
6ce Db WUPOKE BUKOPUCMAHHA NPOMEHe8ol mepanii 8 OHKONO02E, 8aNCIUBO YCEIOOMA06AMU iT
nomeHyitini 8i00aieHi HAcaioku. Mynemuoucyuniinapuuil nioxio i3 3a1y4eHHAM PeeMamonozis,
OHKOJL02I8 MA OONOMINCHO20 NEPCOHANY MAE 8AMCIIUBE 3HAUEHHS OJisi ONMmuMizayii pe3yiomamia.
Panne empyuanns ma yinecnpamoeane niky8aHH:A MOACE SMEHUUMU NPOSPECYBAHHS 3AX80PIOBAHHS
ma noxpawumu axicmo scumms. Heobxioni nooansui docniosxcenns, wob 3’sacyeamu Mexamizmu,
Wo 1excams 8 OCHOBI CUCTEMHOT CKIlepoOepMii, sIKa IHOYKOBAHA padiayiero, OYiHumu nomeHyitHi
Gaxkmopu pusuxy ma po3pobumu npoginakmuuni cmpamezii. BusenenHs iMyHHUX 3MiH, NO8 S3AHUX
i3 nocmpaodiayitinum Giopozom, modxce cnpusmu nNepcoHAIi308aHUM NIOX00aM 00 CKPUHIHZY ma
PAHHLO20 8MPYUAHHS OISl 0CIO, SIKI NPoxXoosamsv npomenesy mepaniio. Iliosuwenns obiznanocmi
npo ye pioKicHe, ane cepuo3He YCKIAOHEeHHs CHpusmume PauHiu OiaeHOCMmuyi ma C80E€YACHOMY
AIKYBAHHIO MA NOKPAUWEHHIO NPOSHO3) NAYIEHNIE.
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XipypriuHe JiiKyBaHHS 3a1eMJICHOI Tapae30(darajibHOI IPUKi
CTPABOXiIHOTO OTBOPY AiadparMu yCKJIAHEHOI HEKPO30M
Ta nepgopanicro 3aJHbOI CTIHKHU JHA HLTYHKY

Bixropia Kyauk!, FOniana Kpinak?, Baagucaas Ilepenaas?, Bikrop HeBmep:xunbkuii4

I'crynentka S kypey 1 Meauuanoro ¢akyiasreTy HarioHaTbHOTO MEIMYHOTO YHIBEPCUTETY
iM. O. O. Boromosbirs.

2 crynentka 4 xypcy 1 Menuunoro ¢axynsrety HalioHanbHOTO METUYHOTO YHIBEPCHTETY
im. O. O. boromonsls.

3 KaHIUAAT METUYHUX HayK, JOUEHT Kadenpu 3aranbHoi xipyprii No2
HarionansHoro meauunoro yHiBepcutety iM. O. O. boroMmomnbIis.

4 acmipanT, acucTeHT Kadeapu 3aranpHoi xipyprii Ne2 HarioHarbHOTO MEAMYHOTO YHIBEPCUTETY
im. O. O. boromonb1.

Corresponding Author:
Viktoriia Kulyk
kulik06vika07@gmail.com

Anomauyisn: 3axe0pr06anicmev HA 2pudici cmpagoxiono2o omeopy odiagpaemu ckiadae 15-20% y
3axXiOHUX NONYIAYIAX, NPU Ybomy minbku 9% nayienmie Maome KiiHiuHi npossu 3axeoproganus [1, 2].
Daxmopamu puzuKy UHUKHEHHSA SPUNC CMPABOXiOHo20 omeopy diagpazmu € 6ix (cmapuie 50 poxis),
oxcupinHa ma uonosiva cmame [3]. Vcknaowenws epudic cmpagoxionozo omeopy diagpazmiu,
BKIIOUAIOYU 3AUjeMIIeHHS, € PIOKICHUM Namono2idnum cmanom. [Ipeocmasumu KiiHiYHUN 86UNAOOK
XIpYpeiuH020 NIKY8AHHS 3aWeMIIeHOl napae30qhazaibHol epuxici cmpagoxiono2o omeopy oiagpazmu
VCKIaOHeHOi Hekpo3om ma nepghopayiero 3a0nboi cminku Ona wiiynky. Ilayienmka I1., 71 poky,
00Cmasiena Kapemoio weuoKoi 0onomozu 00 4epeo8oco 8i00iLNeHHs 3a2albHoi Xipypeii 3i ckapeamu
Ha cunbHull Oinb y Jcusomi, Hyoomy, bazamopasoee ONI08AHHS, WO He NPUHOCUILO NOJLeULeHHS,
3a2anbHy cradbkicmo. 3a OaHumMu KiiHIKO-1a00pamoproco (QizukaneHuil 02nao, 3a2anbHuli AHATbHUL
aManiz Kpoei, 3a2aibHutli aHaniz cedi, OIOXIMIYHUL aHANI3 KPOBI, NOKA3HUKIE KUCIOMHO-OCHOBHO2O0
CMAaHy Kpoei) ma iHCmpyMeHmanbHo2o (penmeenocpaqhisa opeanie uepesHoi ma epyOHOi NOPOICHUH)
obcmediceHb 6cmanogieno nonepeoniu diacno3: Ilepgopayis noposxcnucmozo opeawny. Ilepumonim.
Ilicns nepedonepayitinoi niocomosku nayicHmKy 63amo 6 onepayiiny. Bukonano nanapomomiro, nio
yac Kol 8UsA6IEeHO No 3a0HIl CMIHYT OHA WLIYHKY OLIAHKY HeKpo3y posmipom 5,0x4,0 cm 3 nepgpopayieio
6 yenmpi posmipom 1,0x1,0 cm, pozwupenus cmpagoxiono2o omeopy oiaghpazmu, po3noscroON*CeHuUll
cepo3Ho-hioOpuHo3HULL nepumonim 6 moxcuunit cmadii. 06 ’em onepayii: suciuenHs OiNAHKU HEKPO3)
3 nepgopayiero ma YWuUanHa 3a0HbOI CMIHKU OHA WIVHKA, CAHAYis Ma OpeHy8aHHs YepesHOi
nopodicHunu. Ilnacmuka epudcosux 60pim He GUKOHAHA, 36AHCAIOYU HA HAAGHICMb NEPUMOHIMY mda
saxckozo cmany nayienmxu. llicnaonepayiiinuti nepioo npomikas 6e3 yckiaoueHs. Xeopa unucana
30 cmayioHapy 3 NOKPAWeHHAM Ma PeKOMEHOAYIAMU w000 NIAHOB020 ONEPAMUBHO2O0 NiKYEAHHS.
oiaghpaemanvroi epuci. Takum yuHom, 3aujeMieHHs napae3ophazarbHUx pudic cmpagoxioHo2o

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

122


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
mailto:kulik06vika07%40gmail.com?subject=

UKkrainian Scientific Medical Youth Journal

Issue 2 (154), 2025

Creative Commons «Attribution» 4.0

ISSN 2786-6661
eISSN 2786-667X

omeopy diaghpazmu € piOKUM NAMONO2IYHUM CHIAHOM 3 BUCOKULL PUSUKOM PO3BUMKY NICTIAONEPAYIUHUX
VCKIaoHeHb ma 1emanbro2o Hacnioky. Ceocuacna oiaznocmuka ma JiKy8aHHs PUHC CMpasoxioHo2o
omeopy Jdiaghpazmu 8 NIAHOBOMY NOPAOKY CHPUSIOMb NONEPEONCEHHI0 BUHUKHEHHSI YCKAAOHEeHb |
NOKPAUWeHHIO NPOSHO3Y W000 AKOCMI HCUmMms nayiceHmis.

KuarouoBi ciioBa: rpuka, napaezodarajibHa rpuxa, rpuxa CTpaBOXiIHOTO OTBOPY Aiadparmu.

Beryn

I'pmwka cTpaBOXiZHOTO OTBOpPY miadparMu
('CO/I) — e cran, nMpu TKOMY YaCTHHH BMICTY
YepeBHO1 MOPOKHUHHU, TOJIOBHUM YHHOM ILTyH-
KOBO-CTPaBOXITHUHM TMepexif 1 NUTYHOK, 3Milly-
I0TBCS TMPOKCHMAIILHO HaJ AiadparmMoro 4depes
CTpaBoxinHui oTBip y cepenoctinHsa [4]. Oc-
taHHiMH pokamu Tprwki COJl memani wacrime
BUSIBJISIFOTH IT1JT Yac BUKOHAHHS IIAHOBUX 00-
CTe)KEHBb. 3a PI3HUMH CTaTUCTHYHUMU JTaHUMHU
nomwupenicth rpwk COJl komuBaetrbest Bim 15
no 20% y 3axigHux momyssmisx: Hopseris —
16,6%, lIBewis — 14,5%, y toi vac sik CIIIA —
22% [6]. 3rigHo 3 MixHaponHowO Kiiacugikaii-
eto ['CO/] 3a Cxinnepom 1a benci, ix moainsoTh
Ha 4 Tunu, ae Tan [ — 11e KOB3HI TpuKi, 110 CKJIa-
natotb 90-95%, a tun 11, III, IV — ne napaeso-
(aranbHi TpUKi, Mo ckiranawTts 5-10% [7, 15].
Tinbku 9% marieHTiB MarOTh KJIIHIYHI TIPOSBU
3axBOpIOBaHHs [2]. PakTOpamMu pU3UKY BUHHUK-
HEHHS TPUX CTPAaBOX1HOTO OTBOpY JiadpparmMu
€ BIK (cTapme 50 pokiB), OKUPIHHS Ta YOJIOBI-
ya ctarh [3]. YCKIagHEeHHS TPUK CTPABOX1THOTO
OTBOpY AiadparMu, BKIIOYAIOYH 3aLEMIICHHS, €
PLAKICHUM MaTOJOTIYHUM CTAHOM. 3T1AHO JaHUX
JiTepaTypH, ONUCaHi JIUIIE MOOAUHOKI BUMIAIKH
naHoi marosorii [8-14].

Mera: mnpencTaBUTH KIIIHIYHHMNA BHUIAJOK
XipypriyHoOro JIiKyBaHHS 3aIIeMJICHOI Mapae3o-
(araiapHOI TPHXKi CTPABOXiTHOTO OTBOPY Aiad-
parmMu ycKJIaJHEHOT HEKPO30M Ta mepdopalii€ro
3aJIHbOI CTIHKH JIHA IIIJTyHKA.

Onuc BUnaaRy

[Tamientka I1., 71 pik, gOocTaBIeHa KapeToIO
LIBUAKOI MEAUYHOI TOIIOMOTH 10 NMPUKUMAJIBHO-
ro Bigginenns KHIT KMKJI Ne3 3i ckapramu Ha
CHJIBHUIM OUIb y JXKMBOTI, HYHOTY, Oararopazo-
Be OJIFOBAaHHSI, [0 HE MPUHOCHIIO TOJETIICHHS,
3arayibHy cnaOkicte. [3 aHamHe3y BizoMo, IO
BBaXkaja cebe XBOporo 4 100H, 3 TOTO Yacy SK
BIIEpIIIE BIIUYJIa HUIOUMK O B €MiracTpaibHIN

JuTstHI. [3 9acom O11b MOCUITUBCS, TPUETHATAC
Hy/10Ta, 6aratopas3oBe OIIOBaHHS, 1110 HE IPUHO-
CHJIO TIOJIETILICHHS, 3'IBMJIACh 3arajibHa Ciao-
KiCTb, y 3B 513Ky 3 UMM 3BEPHYJIach 32 MEAMYHOIO
noromororo. CamocTiitHo He JmikyBaiack. [licis
oMMy JIKapsl IIBMJKOI MEIUYHOI JOMOMOTH,
Oyna JocTaBjleHa y 4eproBe XipypriuHe BiJfi-
JIEHHA 3 MMOJAJIBIIIOK rocriraiisamnicro. Ocragui
30 pokiB Biamivana Oiib 3a TPYIHUHOIO TICIS
npuiioMy 1K1, BaXKKICTb, MEYilo, aje 3a MeIud-
HOIO JIONIOMOTOI0 HE 3BEpTaach.

Pesynbratn  00’€KTUBHOTO  OOCTEXEHHS:
CTaH MAaIli€HTKH BaXKKHUI; CBIIOMICTD SCHA; SI3UK
Cyxul, OOKJaJeHui OUIMM HAaJbOTOM; J>KUBIT
3BHYAHOT (OPMHU, CUMETPUYHUH, HE MPUKMAE
y4acTh B aKTl AMXaHHS, MiciIsoNepauiiHuX py-
O11iB HEMae, MaJbIaTOPHO KUBIT HANpYKEHHH,
pi3KO OOJICHUN y BCIX BIJiIaX, BiIMIYA€THCS
BUpaXEHUH nedaHC M’431B EepeAHbOT YePEBHOI
CTIHKH, CUMIITOMHU HOAPa3HEHHS OYEPEBUHH I10-
3UTUBHI y BCIX BiJliJIax )KMBOTA; MEPKYTOPHO —
BIJICYTHICTb ME€4IHKOBOI TYTOCTI, ayCKyJIbTaTHB-
HO — ocNabIeHHs EPUCTANIBTHYHOI AKTUBHOCTI
KHIITKiBHHUKA. Pe3ynsraTtu mnaboparopHoro oocTe-
skerus: 3AK: Hb — 105 r/a, Er— 3,5 r/in, WBC —
15,6 %, NEUT (nanuukosiaepui) — 24%. bioxi-
MIYHHM aHa13 KpOBI: 3arajibHui 01710k —48,8 /171,
3arajgbHUN OLTIPYOiH — 5, 76 MKMOJB/J, IPSAMHUIA
Oimipy6iH — 1,2 MKMOJIB/JI, HENpSAMUK OiIIpy-
0iH — 4,56 mxmonb/i, AJIT — 40,8 On/n, ACT —
40,0 On/n, ceyoBuna — 13,4 MMounb/1, KpeaTH-
HiH — 0,140 MMomb/I1, TIIOKO3a — 8,7 MMOJIB/I.
Pentrenorpadisi opraniB rpyaHoi MOPOKHUHH:
AOPTOCKJIEPO3, BIIbHUN Ta3 y YepEeBHiH MOpPOXK-
HUHI, Tu(y3HUN THEBMOCKIIEpo3. PeHTrenorpa-
¢is opraHiB 4epeBHOI NOPOKHUHU: BUIbHUH ra3
y UepeBHIN MOPOKHHHI.

3a JaHUMU TPOBEICHOTO KJIHIKO-1abopa-
TOPHOTO Ta I1HCTPYMEHTAJIbHOIO OOCTEKEHHS
BCTAHOBJICHO TonepenHii aiarno3: Ilepdoparris
HOpOXXHUCTOrO oprany. [leputonit. XBopiii npo-
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BeJIeHa KOPOTKOYACHA Tepeaorepaliiia miiaro-
TOBKa B 00’ eMi 1H(Y311HO1, KapAI0TPOIHOI Tepa-
Mii, KOPeKIlii BOAHO-EJIEKTPONITHUX MTOPYIICHb.

[Tig yac onmepaTuBHOTO BTPYYaHHs MPHU PO3-
CIYEHHI OYEpPEeBMHHM OTPHMAHO BEJHMKY Kijb-
KICTh BIJIBHOTO Tazy. Y 4YepeBHIH MOPOKHUHI
no 500,0 M kamamMyTHOI PIIMHU 3 JIOMIIIKa-
Mu ¢idpuny. CrpaBoxigHuii OTBip Hiadparmu
posmupenuit 10 4,0 cM. Po3kpuTo canbHUKOBY
CYyMKYy. Y NUISHII JIHA NIUTYHKY Ha 3a/IHIM CTIHII
HasBHA JeMapKalliifHa JiHisA, 10 oOMexXye mi-
JITHKY HEKpo3y po3Mipom 5,0x4,0 cM 3 mepdo-
partieto B 1ieHTpi posmipom 1,0x1,0 cm. HasBHi
SIBUIIIA PO3MOBCIOMKEHOTO MEPUTOHITY. Y X0l
OTIEPATUBHOTO BTPYYaHHS BHUKOHAHO BHCIUCHHS
TUITHKA HEKpOo3y 3 mepdopaiiero Ta yIuBaHHS
3aJIHBOT CTIHKU JTHA UTYHKY, CAHAIlIS Ta APEHY-
BaHHS YEPEBHOI MOPOKHUHH.

Jiarxo3 micis omepartii: 3amemieHa napa-
e3odarajibHa IrpHka CTPaBOX1JHOIO OTBOpY Ji-
adparMu 3 HEKpPO30M Ta mepdopallie€ro 3aTHbOT
CTIHKH JTHA HUTyHKY. Po3moBcrokeHuii cepo3Ho-
(hiOpuHO3HUI IEPUTOHIT B TOKCUYHIH (ha3i.

BrcHOBOK MaroricToaorivyHOro HOCIIIKEH-
HSI: TeMOpariyHui HeKpO3 CTIHKH LUTYHKA.

[Ticnsonepamniitnuii mepiog mpoTikaB 0Oe3
YCKJIQJHEHb, MAI[lEeHTKAa OTpUMYyBaja aHTHOAaK-
TepiajbHy, KapAiOTPOIHY, aHTAIMIHY, 3HE0O-
arorody Tepanii. Bunucana 31 craiionapy 3 mo-
KpalIeHHSIM Ha TJI1 IPOBEICHOTO JIKyBaHHS Ha 8
nicisonepariiiiny 100y 3 peKOMEHIAIISIMH 1010
IJIJAHOBOTO ONEPATHBHOTO JIiKyBaHHS miadpar-
MaJIbHOT TPHXKI.

Oo0rosopeHHs

ITpo6nema 'COJl B ocTaHHI POKH CTae BCe
O1IIbIIIE aKTyaJbHOO, Yepe3 MIOpiYHe 30UTbIICH-
HSl KUTBKOCTI TAIIEHTIB 3 LI€I0 MATOJNOTi€I0 Ha
1-5% [2]. KninivHi IposiB BUHUKAIOTh TUTBKH Y
9% marieHTiB, 3HaYHO OLJIBIINHI BIUITUB HA SIKICThH
XKUTTA MaroTh ycknaaHeHHs 'CO/l: ractpoeso-
(areanpHa pedurokcHa xBopoba (I'EPX), ctpa-
BoXiJ baperTa, afeHokaplMHOMa CTPaBOXOIY Ta
LUTYHKY, €30(ariT, BUpa3Ka IUTYHKY, 3allleMJIeH-
Hs Ta nepdopauis. HaiuacTimum yckiaaHeH-
Hsam 'CO/] € ractpoesodareanbna XxBopo0a, 1110
ckiamae 26-30% [6].

[TponemMoHCTpOBaHW KIIIHIYHHNA BHUIAJOK
migiivMae mpobaeMy JIyke PiAKICHOTO YCKIIai-
HeHHs — 3amemniennsa ['CO/l. ¥V nmiteparypi onu-

ISSN 2786-6661
eISSN 2786-667X

CaHl OOJAMHOKI BUMAIKH, IO CKJIAJal0Th MEHIIIE
0,1% Bcix MOXKITMBHX yCKIIaTHEHB [8]. MexaHi3M
dbopmyBanns 3amemienas npu ['COJl Bxirouae
€JIEMEHT OBOPOTY NUTYHKY Ha 1800, 110 3HaX0-
JTUTHCS B TPHXKOBOMY MIIIKY [9].

UYepe3 Many KUIbKICTh BUMAJKIB BiJACYTHS
YiTKa TAKTUKA A1arHOCTUKH Ta JTIKyBaHHS JAHOTO
3axBOproBaHHs. JIOCBI MOOAMHOKUX KITIHIYHUX
BUTIA/IKIB ONIMCAHUX B JIITEPATYpPi € HEAOCTATHIM
it hopMyBaHHS €()EKTUBHOTO MEHEIKMEHTY
TaKuX TMAIlI€HTIB Ta YacTO BKJIIOYAE PI3HI MIIXO-
T 710 JIIKyBaHHS.

Crarts Coleman et al. (2020) pekomenaye
MEePIIOYEPTrOBO BUKOHYBATH YPIEeHTHE Xipyprid-
He BTpyuyaHHs 3 MeToro BrpasieHHs ['COJl ta
BUJAJICHHS JUTSTHKU HEKPO3Y, SIKIIO BOHA HasB-
Ha. Ha npyromy ertari, micist IOBHOTO BiJHOB-
JICHHS Talll€HTa, BUKOHYBAaTU BTPYYaHHS 3 MpU-
Bony ['CO/] — kpypopadiro, pyHmoriacTuky ta
BCTAHOBJICHHS CITYAaCTOrO IMILIAHTY [8].

VY xniniyHomy Bunanky Gryglewski et al.
(2016) onucano 3amemMieHHs napae3ogarealb-
HO1 Tpwki. [lalieHTy BUKOHAHO BEPXHIO Cepe-
TUHHY JIamapoTOMII0 Ta BIPABICHHS AUISHKH
[UTYHKY B YEpPEBHY MOPOKHUHY, BMICT TPHKO-
BOro Mimka 0e3 o3Hak Hekposy. [licis ouiHku
CTaHy IUTYHKY, 3p00JieHO Kpypopadito Ta (yH-
norurikaitito 3a Hiccenom [11].

VY kniniunomy Bunanky Chang et al. (2008)
oIy OIIIKOBAaHO 1CTOPIIO MAIIEHTA 3 3aIEMIICHOIO
napaesogareanpHoro Tprxkero IV tumy. Bmict
TPUYKOBOTO MillIKa — IITYHOK Ta 000/10Ba KUII-
Ka, BU3HaHI )XUTTe3MaTHUMU. [lamieHTy Bigpasy
BUKOHAHO Kpypopadito Ta (yHIOIUTIKAIIO 3a
Hiccenom [12].

[Tybmikamis Trainor et al. (2007) ommucye
namieHTky 49 pokiB 3 mapae3ogareaabHOIO 3a-
MIEMJICHOIO TPIDKEI0 YCKJIAJHEHOI0 HEKPO30M
3aHBOI CTIHKHM Ta mepdopamieo. Y IboMy BHU-
naJiky 00paHO TAKTHKY JIAAPOTOMIi Ta MPOKCH-
MaJIbHy pe3eKIil0 HUTyHKY. Yepe3 BaXKKiCTh
CTaHy MAaIlIEHTKH, 100 He 301IbIITYBaTH Yac ore-
partii, kpypopadis He BuKoHyBajacs [13].

Inmra Taktrka oOpana y Bumanky Shota Fukai
et al. (2019), ne mamientui 91 poky i3 3amemre-
HOIO Mapae3o(dareajbHOI0 IPUKEI0 YCKIaJHe-
HOIO HEKPO30M Ta nepdopariiero 3aHb01 CTIHKH
JTHA IIUTYHKY OyJI0 BUKOHAHO TOTaJIbHY racTpeK-
TOMIIO 3 HaKJIaJaHHAM €30(aroeHTepOaHaCTO-
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Mo3y 3a Py ta kpypopadiero. [larienTka momep-  SIKOCT1 JKUTTS TAIIEHTIB. 3aleMJICHHs Tapae-
na yepe3 2 n1oobwu micns onepartii [14]. 30(haraJpHUX TPWK € PIAKICHUM IMaTOJOTIYHUM

Bumnanox Shafii et al. (2009) nemoHcTpye 3a-  cTaHOM, 110 MOTpedye MiABHUILEHOI HACTOPOXKE-
IeMIIeHy PEeUUIUBHY THapae3odaraibHy TPUXKY  HOCTI IIOJI0 MOTO 11arHOCTUKH.

CTPABOX1/IHOTO OTBOpPY AiadyparMu, yCKIaJHEHY dinaHCyBaHHA
HEKPO30M MPOKCUMAIBHOTO BIAAUTY NUTYHKY Jlane AOCHIJUKEHHST HE OTPUMANIO 30BHIII-
3 mepdopalli€ro, MePUTOHITOM, CTAaHOM TICJIS  HBOTO (piHAHCYBaHHS.
Kpypopadii ta ractpomnekcii (30 p. Tomy). [Ipen- Konduaikr inTepecis
CTaBJIeHa MaiieHTKa (86 pOKiIB) JOCTaBlIE€HA Y ¥V crarTi BiACYTHIN KOH(MIIIKT 1HTEpECIB.
Ba)XKOMY CTaHi, 3 HU3bKUM TUCKOM Ta CUJIIbHUMHU 3roaa Ha nmyOaikauicro
0omsiMu B JKMBOTI Ta ciuHi. Ha erari mepezore- ABTOpH MIATBEPKYIOTh, III0 BOHU OTpHUMa-
pariifHoro obcTexeHHs nmomepia. JliarHo3 BcTa-  JIM BCi BiANMOBIAHI (hOpMH 3TOIU TTAIlIEHTKH.
HOBJICHO Ha OCHOBI1 po3THuHY [10]. ORCID ID Ta BHecOKk aBTOpiB
[IponeMoHCTpOBaHI BHIAIKH BKa3ylOTh Ha 0009-0002-1728-6335 (A, B, C, D) Viktoriia
BAXJIUBICTh HAaCTOpOXkeHOCTI mo BimHomenHo  Kulyk
JI0 TIAIIIEHTIB 3 OOJIeM y BEpXHIX BiJUIiNIaX JKu- 0009-0003-0560-6693 (B, C, D) Yuliana
BOTa, a y JIarHOCTOBaHUX BHIajkax 3amemiie-  Kritsak
Hux ['COJ] obupatn onTUMaIbHEM 00’ €M OTIe- 0000-0003-2188-424X (A, E, F) Vladyslav
parii 6a3yrounch Ha BaXXKOCTI CTaHy marfieHTa, Perepadya
Ta PO3MISAATH JBOETAINHY TAKTUKY XIpypridyHO- 0000-0003-1427-9498 (A, B, C, E) Viktor
ro nikyBanus ['CO/I. Nevmerzhytskyi
BucnoBku A — Work concept and design, B — Data

CBoeuacHa J1arHOCTHKA Ta JiKyBaHHS rpuwx  collection and analysis, C — Responsibility for
COJl copusitoTh moMepeKEHHI0O BUHUKHEHHs  statistical analysis, D — Writing the article, E —
YCKJIQZHEHb 1 MOKpaieHHio mnporHody mono  Critical review, F — Final approval of article.
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Surgical treatment of incarcerated paraesophageal hiatal
hernia complicated by necrosis and perforation
of the posterior gastric fundus
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Abstract: the incidence of hiatal hernia is 15-20% in Western populations, with only 9% of patients
having clinical manifestations of the disease [1, 2]. Risk factors for hiatal hernias include age (over
50 years), obesity, and male gender [3]. Complications of hiatal hernias, including incarceration,
are rare pathological conditions. To present a clinical case of surgical treatment of incarcerated
paraesophageal hiatal hernia complicated by necrosis and perforation of the posterior gastric fundus.
Patient P, 71 years old, was taken by ambulance to the emergency department of general surgery
with complaints of severe abdominal pain, nausea, repeated vomiting that did not bring relief, and
general weakness. According to the clinical and laboratory (physical examination, complete blood
count, complete urine analysis, biochemical blood test, indicators of the acid-base state of the blood)
and instrumental (radiography of the abdominal and thoracic cavities) examinations, a preliminary
diagnosis was established: Perforation of a hollow organ. Peritonitis. After preoperative preparation,
the patient was taken to the operating room. A laparotomy was performed, during which a necrotic
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area measuring 5.0x4.0 cm with a perforation in the center measuring 1.0x1.0 cm, dilation of the
esophageal opening of the diaphragm, and widespread serous-fibrinous peritonitis in the toxic stage
were detected on the posterior wall of the fundus of the stomach. The scope of the operation: excision of
the necrotic area with perforation and suturing of the posterior wall of the stomach fundus, sanitation
and drainage of the abdominal cavity. Herniated hilum repair was not performed, given the presence
of peritonitis and the patient's serious condition. The postoperative period was without complications.
The patient was discharged from the hospital with improvement and recommendations for planned
surgical treatment of diaphragmatic hernia. Thus, strangulation of paraesophageal hernias of the
esophageal opening of the diaphragm is a rare pathological condition with a high risk of developing
postoperative complications and fatal outcome. Timely diagnosis and treatment of hiatus hernias in
a planned manner contribute to the prevention of complications and improve the prognosis for the

quality of life of patients.

Keywords: Hernia; Paraesophageal Hernia; Risk Factors; Necrosis; Peritonitis; hernia of the
esophageal opening of the diaphragm.
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Tupeorokcuuna ¢aza ayTOIMyHHOT0 THPEOIIUTY XalIUMOTO
SIK IPOSIB CMCTEMHOI il BipycHOro renatuty B (kiiHiYHHMI BUNIAT0K)
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Anomauyisn: onucanutl KIiHIYHUL 6UNAOOK CBIOYUMb NPO BUCOK) PIZHOMAHIMHICMb CUCMEMHOCTI
npossie 2ocmpozo 8ipycHozo eenamumy B, eadxckicme ix Oiacnocmuxu ma nikyeanus. BI'B mae
BUCOKY NOWUPEHICMb Ul 3HAYHE HABAHMANCEHHS HA MeOUYHy cucmemy YKpainu. 3HauHs i po3yMiHHsA
KIIHIYHUX NPOsBI8 0aHoi HO30102ii nompedye yeaau aikapie 6y0b-aKo20 ¢axy: 6i0 ciMelHux niKapie
00 eHOOKpUHON02I8. DOPMYBAHHA MYTLMUOUCYUNTIHAPHO20 NIOXOOY Ma CMEOPEHHs EOUHUX YeHmPIE
wWo0o 0iacHOCMUKU ma NiKY8AHHS GIPYCHUX 2enamumie HeoOXiOHO OJisl 3MeHUleHHs 30I1bULY8aAHOI 3
KOMCHUM POKOM 3AX80PIOBAHOCHIT MA CMEPMHOCMI HACENleHHs He MINbKU 8 YKpaini, a il y 6cbomy ceimi.

Kurouosi ciioBa: BipycHuii renatut B, mo3anedinkoBi IposiBY, ay TOIMYHHHM THPEoinuT XaluMoTo,

TUPEOTOKCHYHA (a3a

Beryn

BipycHi renarutu B 2022 poui 3aifHsIM 2-€
BEIly4e MICIIE 32 CMEPTHICTIO cepel 1H(eKIIii-
HUX 3axBoproBans miciast COVID-19, cranu npu-
ypHOIO 3arubemi 1,3 MigbiioHa dromed M moci
3aJUIIAIOTHCS OyTH XBOpOOaMu, CMEPTHICTH Bij
AKUX 30UIbLIy€eThCA HIOpPOKYy. 3 1,3 MinbiioHa
cMmeprteii Bipycuuii renatut B (BI'B) cnpuunnus
1,1 MinpiioHH, IO BU3HAYA€E HOTO BEIydy POJIb
B CTPYKTYpi BIpyCHUX TenatuTiB. 254 MiTbHOHH
Jrofiel 1o BcboMy CBITY *uBYyTh 3 BI'B [1].

Sk roctpwmii, Tak i xpoHiyauii BI'B MoxyTh
MaTH Takl I03alE€4YiHKOB1 MPOSIBU, SIK HUPKO-
Bl po3nanu (mIoMepyIoHeppUT, MEMOpaHO3HA
Hedpormarisi, MmeMOpaHonpoidepaTuBHUN TJI0-
mepynoHedput, IgA-nHedponarisi), cucTeMHi
po3nanu (KpioroOyniHeMisl, By3TUKOBHI MOJi-
apTepiiT, CHpoOBaTKOBa XBOpo0a), peBMaTOIOT14-

Hi, T€MaTOJIOT14Hi, HEBPOJIOTiYHi, 0TaTHEMOIIO-
TiYHI Ta IEPMATOJIOTIUHI 3aXBOPIOBaHHS [2].

Mera

[IpoBecTu peTpOCTIEKTUBHUN aHAI3 1CTOPIl
XBOpOOM Ta amMOyJaTOpHOI KAapTKHU MAaIll€HTKH
1010 KJIIHIYHOTO BUMAJIKy BUHUKHEHHS THPEO-
TOKCHYHOI (pa3u ayTOIMYHHOTO TUPEOinuTy Xa-
muMoTo Ha (oni roctporo BI'B, nmozaneuinko-
BuX nposiiB BI'B Ta niarHOCTHYHOrO MOMIyKY
BKa3aHUX PO3JIa/IiB.

Onuc KJIiHIYHOT0 BUNIAAKY

[Mamientka K., 31 pik, moctynuna a0 indek-
IHHOTO BIUICHHS MICBKOT KJIIHIYHOI JIIKapHi
Nel5 18.02 3 momepenHiM JiarHO30M TIpH Ha-
npasieHHl — BI'B, skuii Oyno BcTaHOBIIEHO Ha
mijacTaBl amOynaTopHoro Bu3HaueHHs HBsAg
(pe3ynaprar — TO3UTHBHHM) Ta O10XIMIYHOTO
JOCTI/PKEHH KpOBI: 3arajJbHUi OulipyOiH —

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

128


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
mailto:echerkavsk.q%40gmail.com?subject=

UKkrainian Scientific Medical Youth Journal

Issue 2 (154), 2025

Creative Commons «Attribution» 4.0

34,2 mmons/n (psima dpaxiist — 20,5 MMoITb/11);
TUMoioBa mpoda—6,5 Om; AnAT —2,2 MKMOJIB/JT;
AcAT — 1,9 MKMOIB/II.

Ckapru naiieHTK mpH BCTYIIL 10 CTallioHa-
py: HecnenMpiuHi — 3aranbHa clabKicThb, BIICYT-
HICTh aleTUTy, MiJABUIIEHHS TeMIIepaTypH Tiia
1o 38°C; crienudivni — 3MiHa KOJIBOPY Ce€dli, iK-
TEPUYHICTH CKJIEp OYEi, a TaKOK MaKyJIO-TaIry-
JbO3H1 BUCUIIAHHS Ha MIKIp1 i 601 B cyriobax.

[lin yac po3nuTyBaHHS NALIEHTKU 3 aHa-
MHE3Y XBOpOOU CTajao BIJIOMO, IO 3aXBOpPIO-
BaHHS PO3MOYAIOCs NPUOIU3HO 1 MicSIb TOMY
TOCTPO 31 CJIA0KOCTI, TOTIPIIEHHS AamneTUTy,
MiABUINCHHST Temriepatypu Tina mo 38,2°C (B
MOJIaJIBIIIOMY MPOIOBXKYBaocs 23 AHI Ta HOCH-
70 cyOheOpuiIbHUNA XapakTep), MOSBU PSICHOTO
MaKyJlo-Tanyab03H0TO BUCHUITY HAa HIDKHIX KiH-
1iBKax (TOMUIKH), IO CYNPOBOIKYBABCS CBEp-
O1>keM IIKipH.

Hageneni ckapru 3MyCwIn MAIi€HTKY 3BEp-
HYTHCS JIO CIMEHWHOTO JIiKaps — OyJi0 TpH3HA-
YeHO AHTHUTICTaMIHHI 3aco0M, Micis HpuiiomMy
SIKMX BHCHITKA TTOCTYTIOBO ITOYaJia 3HUKATH. 3r0-
oM, 18.02, marieHTKOIO OyJIO MTOMIYEHO 3MiHY
KOJIbOPY C€Yl Ha TEeMHHH, a Ti, XTO ii OTOUyBaB,
BIJIMITHJIM IKTEPUYHICTh CKJIEp OuYeH, 4epe3 110
NalieHTKa MOBTOPHO 3BEpHYyJacs 10 CIMEHHOro
JiKapsi, SKUM OyJ0 BUIAHO HAMPABJICHHS J0 CTa-
1ioHapy 1H(EKIIIHHOTO BiJIiJICHHS.

[Tig ac omsiay y mpuiiManbHOMY BiAJIiUIEHH]
BUCTaBIIEHO JiarHo3 roctporo BI'B Ha mincrasi
KJIIHIYHUX CUMIITOMIB apTpaJIriyHOT0, aJIePTivyHO-
0, aCTEHO-BET€TaTUBHOTO CHHPOMIB Ta J1abopa-
TopHoro BusiBieHHst HBsAg(+) Ha QoHi niaBuIe-
HUX TIOKa3HUKIB amiHOTpaHcdepas 1 OutipyOiHy.
BiamoBigHuil giarHo3 miaTBEpIKYBaBCs 1 TaHU-
mu Y3J1 nocmimkeHHs — OyJ0 BUSBICHO HE3HAYHE
3017IBIICHHS PO3MIPIB MMEYIHKH (TIePEIHbO-3a/IHIN
po3mip mpaBoi goxi — 15,6 cm, miBoi— 8,6 cMm),
napeHxima ii OJHOpiZHA 3 HEJOCTaTHbO YITKOO
CTPYKTYpOIO, 3BUUAIHOI eXOreHHOCTi. BusBieHo
HE3HAYHO 301NIbIIEHY CEJIe31HKY.

B cramionapi Oyno nmpoBeneHo 6a30By Ta ma-
peHTepaNbHy AE3IHTOKCHKALIWHY TEpariio, 0
MO3UTHUBHO BIUTMHYJIO Ha CTaH Malli€HTKH: 3MEH-
mIuIacs 3arajbHa CIa0KICTh, MOKPAIIMUBCS are-
TuT. OJHAaK Mali€HTKY MPOJOBXKYBalU TypOy-
BaTH apTpairii, 30epeKeHHsT TeMIepaTypu Tiia
y cyOdheOprIIbHUX MeXaxX Ta TOosBa TOJIOBHOTO

ISSN 2786-6661
eISSN 2786-667X

6outo BBeuepi. Lle moTpedyBano HacTymHOTO J0-
00CTEe)XEHHS Ta MPOBEACHHS IudepeHIiaTbHOl
niarHocTuku 3 Mikcr-renarutamu (BI'B + BI/,
BI'B + BI'C), HasiBHICTIO CcymyTHiX abo 3aro-
CTpPEHHS XpOHIYHOI MaToJorii.

JlonatkoBo 3 aHamHe3y (3 amOymartop-
HOi KapTKH) Oyno 3’SICOBaHO, IO TALIE€HTKY 3
2022 poky TypOy€e TOJIOBHUN OUIb 1 TpUBAIHMA
cyOdeOpumiTeT, MO 3MyIIyBaJIO ii CaMOCTIHHO
npuiiMaTH Pi3HOMaHITHI 3HEOONIOI0Yl 3aco0u.
HeomHopa3zoBo 3Bepranacsi A0 cimMelHOro Ji-
kaps. bynma oOctexxena Ha BUJI, TyGepkymnbos,
OHKOJIOTIYHI 3aXBOPIOBAaHHS], ajie i€ He Aalo
NO3UTUBHUX pe3ynbTariB. Yepe3 aeskuil vac
TeMIeparypa Tija CaMOCTIHHO AiHIIIa HOPMHU.
2023 poky K. mpoxoauia Kypc JiKyBaHHS 3 IpH-
BOJy yPOTeHITaIbHOTO XiamMifiosy. Ilicist mporo
HIBPOKY BlA3Hauyana MiABHUILEHHS TeMIlepaTrypu
tina (37,0-38,2°C) ska camMOCTiifHO HOpMaJIi3y-
Basnacs. [1ig gvac xBopoOu cxysia Ha 6—7 KT.

30epeskeHHs TeMIepaTypH CTallo MPUIHHOIO
JUTSL IPU3HAUEHHSI HACTYMHUX OOCTEXEeHb: KPOB
Ha TEeMOKYJbTYpY Ta CTEpWIbHICTh, MaJSpiio,
BIJT (3a 3romoro mami€HTKH), peHTreHorpadito
OI'TI, EKT, peBmaroigauii pakTop, MapkepH ay-
TOIMyHHHX XBOpoO (ANA, AMA, LKM), mapke-
pu Ha BI'A, BI'C, BI'/l Ta Y3]I muTomnonioHO1
3ano3u (LL3).

[1ix yac ynbTpaszBykoBoro pociimxenHs 1113
Oyio BUSIBIICHO ii 30UIbIIEHHS, HEPIBHICTh KOH-
Typy (Oyrpuctuii), 3HMKEeHUN KpoBoOoOIr. PeBma-
TOIMHUHN (PaKTOp, aHTHUTINA O 2-X JIAHIIOTOBOI
JHK (natuBHa Ta neHaTypoBaHa) — MO3WTHBHI,
MOKa3HUKHU MUPKYIIOIOUNX IMyHHUX KOMILJIEKCIB
(LIIK) 36inpmieHi y 2,6 pazu, CPb (++++). Takox
narjieHTka Oyna OOCTe)XeHa Ha 1HII MapKepH
ayTOIMYHHHUX TIPOSIBIB — pE3yJIbTaTH HETaTHUBHI
(anTuHyKIeapHi aHTUTLIA (ANA), aHTUMITOXOH-
npianbHi aHTUTUIa (AMA), aHTUTLIA 10 MIKpO-
coM rediHku Ta HUpoKk (LKM), kpioro0yminn).
Pesynprat  GakTepioNOTiYHOTO JOCHIIKCHHS
KpOBI (T€MOKYJIbTypa Ta CTEPUJIbHICTh) — Hera-
tuBHI. 3a nanumu EKT" — cuHycoBa Taxikapmisi.

Koncynpramist odranemonora Ta HeBpoma-
Tojora — 6e3 marosnorii. byno npu3HadeHo KOH-
CYJIBTAIII0 €HIOKPHUHOJIOTA: BUCIOBICHO JAYMKY
PO ayTOIMYHHUH TUPEOIAUT, MPaBOOIYHUI BY3-
noBuH 300 10 CT. 1 peKOMEHJOBAaHO BU3HAYCHHS
TUPEOTPOMTHOTO TOPMOHY, aHTUTLI 10 TUPEOTIIO-
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Ta6auus 1. Pesynsratn o6cTesxxkenHs oo natoiorii 3 16.03

Iloxa3HuK, oxMHHUII BUMIPIOBAHHS Pesyabrar PedepenTHi 3HaYeHHSA
T3 BiIBHUHN, IIT/MIT 4,41 2,3-4,2
T4 BiapHU, Ir/MI 1,87 0,61 -1,47
AnTHTINa 10 THpeorooyminy (anti-TG), MO/Ma 263,76 <4
AmnTHTiNA 10 THpeonepokcuaasu (anti-TPO), On/mn 445,41 <9
Tupeorponnuit ropmon, MKMO/MI 0,72 0.4 -4.85

OyJiHy Ta THUPEONEPOKCUAA3H, TPUHOITUPOHIH
BuUtbHUM (T3), Tupokcun BuibHUH (T4), moBTOP-
e Y3JI 113 y cnerianizoBaHOMY BijJTIiJICHHI.
3riiHo 3 1a00pPaTOPHUM JOCTIIHKEHHSM TIO-
Ka3HUKIB 1mono marojorii 113 Bu3HaueHo Ha-
CTYIIHE: TinepTupeo3 (IMiIBUIICHHS MOKA3HHUKIB
T3 ta T4 Buie peepeHTHUX 3HAUCHb), BEIMKA
KUIBKICTh ayTOAHTHTLI 10 TUPEOINOOYIiHY Ta TH-
peoniepokcuiaszu (BHIe pepepeHTHIX 3HAYCHB).

Ha ocHOBi KiIiHIYHUX TpOsBIB Ta Jlabopa-
TOPHO-IHCTPYMEHTAJIBHUX  JOCTI/KEHb  OyIo
BHCTAaBJICHO KIHIICBUI KIIHIYHUAN JIarHO3: ayTo-
iIMyHHMH TUpeoinuT XamumoTo (anti-TG Ta anti-
TPO +), tupeorokcuyHa ¢aza (rimepTupeos),
rineprpodiuna ¢opma, MpaBoOIYHUN BY3JIOBUM
300 16 cT. Ha (hOHI TOCTPOTO BIPYCHOTO TEMATUTY
B (HBsAg Tta anti-HBcor IgM +), >xoBrsiHn4Ha
¢dopma, IMKIITYHUNA TIepedir, CepeaHbOro CTyIe-
HS TSDKKOCTI.

OO0rosopeHHs

TocTpuii BipycHuii renatut B B onncanomy
KJIIHIYHOMY BUIIAQJKy MaB HETHIIOBUH mepedir y
BUIVISIIII TpUBANOTo 30epekeHHst cyOdeOprib-
HOI TeMIepaTrypH, TIEpPCUCTEHIlii TOJIOBHOTO
000 i1 apTpairiii Ha (QOHI MPOBEAEHOI aJleK-
BaTHOI maroreHeTu4Hoi Tepamii. [Jo Toro x 10
MPOBEICHHS JJaHO1 Teparii B mamieHTKu OyJia Ha-
sIBHA BHUCHUIIKA HA HIDKHIX KIHI[BIKaX (TOMIJIKH).
Sk apTpainrii, Tak 1 BUCUIIKA — I1€ TT03aIeY1HKOBI
nposisu BI'B [2].

JloBeneHo, 1m0 BipycHi Ta OakTepiasibHi iH-
(ekii € ONHUMH 3 eTIONOTIYHMX YMHHUKIB Ma-
HiecTalii Ta 3arocTpeHHs ayTOIMyHHOIO TH-
peoiguty XammuMOTO BHACHIIOK (hOpMyBaHHS
[UPKYIIOIOYNX IMYHHHX KOMIUIEKCIB, ITOCHIICH-
HIO MPOAYKIII Mpo3anajibHUX UTOKIHIB, B TOMY
guci ¥ roctpuit BI'B [3,4,5].

OxkpiM TOTO, BIZIOMO, IO TOSIBA apTpaiiv-
HOTO, QJIEPTiYHOTO CHHIPOMIB Yy TEPEIKOBTS-
HUYHUW TIepioJl TMPOBOKYE CKIATHUN TMepeoir

TOCTPOTO TemaTuty B 3a paxyHOK paHHBOI ak-
TUBHOCTI IMyHHHUX peakiii [6].

Otxe, Taka He3BMYailHa KIIIHIYHA KapTHHA
MOSICHIOETHCSl ayTOIMYHHOIO JECTPYKIN€Er ¢o-
JIKYJIB IIATOMONIOHOT 3aJT031 Ta BUBUIBHEHHSIM
il TOpMOHIB y KPOB — BUHHUKJIA TUHPEOTOKCUYHA
¢a3a ayToiMyHHOTO THUPEOIUTY XalIMMOTO, 110
OyJ0 MIATBEPIKEHO KIIHIYHO (TpuBana cyo-
(bebpuiibHa TeMIiepaTypa, CHHyCOBa Taxikapis,
NEPCUCTYIOUHIA TOJOBHUH O11b), 32 nanuMu Y 3/1
13 Ta mabopaTOpHUX TOCIIKEHB: IiABUIICH-
Hs piBHIB aHTUTLN anti-TG # anti-TPO [3,7].

B anamuesi (indopmariis 3 amOymaropHOi
KapTKH) TakoX Oylu emi30u TPUBAJOro cyo-
bebpuititeTy (HaIpUKIAA, MICIS MEPEHECEHOTO
YPOTEHITAILHOTO XJIaMiJ1103Y), SIKI BUPIITyBaJIHU-
Cs1 CaMOCTIHMHO, 1110 111€ pa3 CBIAYUTH HAa KOPUCTh
KiHIIEBOTO JiarHo3y [3].

BucHoBku

HaBenennii kniHIYHMI BUNAJO0K € TMPUKIA-
JIOM 3MIHH THUIIOBOTO Tepediry BipyCHOTO Tre-
natuty B 3a paxyHOK THpeoTOKCHYHOI (azu
ayTOIMYHHOTO THPEOIANTy XaIlluMOTO, IO Je-
MOHCTpY€ cucTeMHICTh mposiBiB BI'B. Xoua i
BipyC renaTuTy B BU3HaHMIA TakuM, IO Tepe-
BQ)XHO € TeNaToTPONHUM, BaXJIMBO 3HATH IPO
CHEKTp MO3aleyiHKOBUX NPOSIBIB, IMOB’S3aHUX
3 BI'B. Ileii Bumamok B CyKyMmHOCTI 3 BEJIHKOIO
3aXBOPIOBAHICTIO Ta CMEPTHICTIO BiJl BIPyCHUX
reraTUTIB BKa3zye Ha NOTPeOy MYIbTHUAUCIUILII-
HAPHOTO ITiIXOTy B JIIarHOCTHIII Ta JIIKyBaHHI Bi-
PYCHUX T€NaTUTIB, Y CTBOPEHHI €TUHHX IIEHTPIB
JUTSL JOTIOMOTH HacCeJICHHIO.

®diHaHCyBaHHA

JlaHa craTTd HEe OTpUMYyBaja 30BHIIIHBOIO
(diHaHCYyBaHHS.

Konduikr inTepecis

Kondnikr inTepeciB BiACYTHIN B Oyab-aKkiit
dopmi, 1aHa CTAaTTs HE € MPEIMETOM KOMEPIIiii-
HOT 3aI[iKaBJICHOCTI Y1 BUHATOPOIH.
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Thyrotoxic phase of autoimmune Hashimoto's thyroiditis as a manifestation of
systemic action of viral hepatitis B (clinical case)
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Abstract: the described clinical case demonstrates the high diversity of systemic manifestations of
acute viral hepatitis B, the difficulty of their diagnosis and treatment. HBV has a high prevalence and
a significant burden on the medical system of Ukraine. Knowledge and understanding of the clinical
manifestations of this nosology requires the attention of doctors of any specialty: from family doctors
to endocrinologists. The formation of a multidisciplinary approach and the creation of unified centers
for the diagnosis and treatment of viral hepatitis are necessary to reduce the annually increasing
morbidity and mortality of the population not only in Ukraine, but also throughout the world.
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XBOpoOM JOHOPCHKHUX 30H NMPH BUKOPUCTAHHI KiCTKOBOI Ay TOIJIACTUKH
B PEKOHCTPYKTHBHIM 1IeJemMHO-IuIeBill Xipyprii. MeTaanaJii3
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' Crynent, Hartionansauit Meguaamii yHiBepeuteT iMeHi O.0. boromoneiis, M. Kuis, Ykpaina

2[Ipodecop, a. Men. H., Kadenpa MEeIemHO-IUIEBOI Xipyprii Ta CydacCHUX CTOMATOJIOTTYHUX
TEXHOJIOTiH [HCTUTYTY micHsAUIUIOMHOT OCBITH, HallioHaIbHUN MEAMYHUN YHIBEPCUTET
imeni O.0. boromonsis, M. Kuis, Ykpaina
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Anomauia: npobnema x80pod OOHOPCbKOI 30HU € HEBI0 EMHUM | BANCIUBUM ACNEKMOM
PEKOHCMPYKMUBHO20 ~ XIPYP2IUHO20 JNIKVBAHHA 3 SUKOPUCMAHHAM AYymMoOmpaucnianmanmis. B
wienenHo-auyesitl Xipypeii 015 3aminyeHts 8enuKux 0epexmis HUNCHbOI ma 6epXHbOI wjeen WUpoKo
3aACmMoco8yioms AyMmompanCHIaHmMamu i3 Mai020MIIKo80i Kicmku ma epedus kiayoosoi kicmku. Lleti
nioxio 00 GIOHOBIEHHS 8MPAYEHUX KICMKOBUX CMPYKMYP HA CbO2OOHI € «3010MUM CMAHOAPMOM»
3 027150y HA me, WO KICMKO8I aymMOMpPAHCNIAHMAMU MAlOmMb HAUMEHWUL PUSUK BI0MOPSHEHHS,
NOPIBHAHO 3 THWUMU 8aAPIAHMAMU KICMKOBOI N1acmuKkyu ma 3a0e3ne4yioms HAuKpawi aHamomiuti i
@yHKYyioHanvbHi pe3yibmamu y 8i00aieHoMy nicisonepayiinomy nepiodi. Xeopobu 0oHopcvKoi 30HU
noOiNAIMb HA PAHHI MA Ni3HI, 60HU GNAUBAIOMb HA AKICMb JHCUMMSA NAYIEHMIB, 0OMENHCYIOMb iX
npaye30amuicmes ma, iHKOIU 8UMA2AOMb NPOBeOeHHs Mpueanoi peabinimayii. Memoro nposedenHs.
0aH020 00CNIONCEeHHs VIO  BUBHUEHHS CMPYKMYPU MA NPOBeOeHHs. NOPIGHAIbHO20 AHANIZY OAHUX
(MemaaHaniz) w000 YCKIAOHEHb, AKI BUHUKAIOMb 8 30HI 3a00PY KICMKOBUX KOPMUKATbHO-CNOH2IO3HUX
aymompaucnianmanmie (“xeopobu O0oHopcvkux 30n”) 3 epebHs Kkiy606oi xicmku ma diagiza
MAN020MINKOBOT KicmKu Npu JNiKV8AHHI NayieHmie 3 KicmKosumu Oepexmamu werenHo-iuyesoi
OisiHKU. [ nposedenHs memaauanizy 0y10 GUKOPUCIIAHO Mamepianu eleKmpoHHUX 0a3 OaHux
PubMed, PubMed Central ma Embase. Cmamucmuunuii ananiz ma po3paxyuku 0yau npoeeoeni 8
npoepami IBM SPSS Statictics version 30.0.0.0(172). Ilicna obpobku 784 Oaxcepen 3a ancopummom
PRISMA (Prefered Reporting Items for Systematic reviews and Meta-Analyses), 6 oocniodcenms
gratoueno 16 naykosux nyonikayit, wo micmuiu ingopmayiro npo munu YcKiaoHeHb, Ki UHUKAIU
npu 3a00pi Kicmkooi mxaHuHu 6 OLIAHYI 0iaghizy ManocominKkosoi Kicmku ma epedHsa Kiy6080i
Kicmxu. 3a pe3yriomamamu memaananizy, 0iagiz Maiocomiiko8oi KiCmku, sk OOHOPCbKA OLIAHKA,
€ Oinbul Hebe3neuHor 3 020y HA YACMONY PO3BUMK)Y «X60pPOOU OOHOPCHKOI 30HUY HIidC 2pebiHb
Ky0060i Kicmku 3a maxumu napamempamu, sK: iHgexkyitne ycknaonenns (p=0.04), nopyuienns
xoou (p=0.04). Piznuys 3a maxum napamempom, K CHOBIIbHEHe 3a20€HHS € DIUZLKOIO 00 3HAUYUOT
(p=0.05). Pisnuys He € cmamucmuyHo 3HAYYWo0I0 3a MAKUMU NAPAMEMPAMU, K CIIUKULL OObOBUL
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cunopom (p=0.48), nesponoziuni nopyuienns (nopyuienHs 4ymaueocmi) 6 oonacmi 3a00py OOHOPCbKOT
kicmku (p=0.58) ma possumok ecmemuunozo oegpexmy (p=0.12). Omorce, Kicmkosa aymoniacmuxa
odxicepenom AKoi € epedbinb Kayb06oi KiCmKu, 8 NOpPIGHAHHI 3 0iagizoM MAN020OMINKOB0I KicmKuU,
CYNPOBOOANCYEMBCS OOCHOBIPHO HUNCUUM PUSUKOM PO3GUMK)Y MAKUX «XB0POO OOHOPOCHLKOI 30HUY,
K [H@heKyiline YCKIAOHeHHsT ma NnopyuleHHs xo0u. Piznuys 6 po3eumky makoeo YCKAAOHeHHS, 5K
CNOBLIbHEHEe 3A20€HHSL € ONIU3LKOI0 00 3HAYYWOL.

KurouoBi cioBa: 1oHOpCHKA JUISHKA, KITyOOBa KiCTKa, MAJIOTOMIJIKOBA KiCTKA, MICJCITHO-JTUICBA
Xipyprisi, ayTOTpaHCIUIAHTAIlisl, MIiCJIsONepaliiiHi yCKJIaJHeHHs, HIKHS LIefiena, BEepXHs liesena,
00JInyusl, 3aTOEHHS PaH, OLIb.

Beryn MU IIbOTO TPAHCIUIAHTATa, JO3BOJISIE Kparle Bij-

[Ipo6iaema xBOpOO JAOHOPCHKOT 30HM € HE-  HOBIIIOBATH CKIIaAHI 3a Gpopmoro aedexrr. Kom-
BiJl’EMHUM 1 BOKJIMBHM aCHEKTOM PEKOHCTPYK-  OIHOBaHMHU KJIAlOTh 3 MaJOTOMIIKOBOI KICTKH €
THUBHOTO XipypriyHOTO JIKyBaHHS 3 BUKOPHCTAH-  «30JIOTHM CTaHIAPTOM» IS BiHOBIIEHHS CEr-
HSIM ayTOTPAHCIUIAHTAHTIB. B menenHo-nmumeBiii  MeHTapHUX ae(eKTiB HIKHBOI e, 3aBis-
Xipyprii Juisi 3aMillleHHS BEJIMKHUX JAe(EKTIB KW JOBTiH Ta MIMPOKIi CYyIUHHIN HIKII BIH MOXE
HWKHBOI Ta BEPXHBOI ILIEJIEN IHUPOKO 3aCTOCO-  BUKOPHUCTOBYBATHCH Pa3oM 3 M’ SKOTKAaHUHHUM
BYIOTb ayTOTPAHCIUIAHTATH 13 MaJOrOMUIKOBOI ~ KOMIIOHEHTOM, IO BKJIIOYAE MIKIpy, (aciito i
KICTKH Ta rpebHs kiyOoBoi kicTku. Llei miaxinx  m’s3. Okpim Toro, sk BkazyioTh Garajei A. 3
710 BIIHOBJICHHS BTPAaY€HUX KICTKOBUX CTPYKTYp  cmiBaBT., 2021 Ta Verhelst P.J. 3 cmiBast., 2019,
Ha ChOTOJIHI € «30JI0TUM CTaHAApPTOM» 3 OIVISLy  XipypridHa orepailis 3a00py BaCKy/IsIpU30BaHO-
Ha Te, 10 KICTKOBI ayTOTPAHCIUIAHTATH MAlOTh  T'0 KiCTKOBOT'O TPAHCIUIAHTATA 3 MAJIOTOMIIKOBOT
HallMEHIIMI pPU3MK BIATOPTHEHHS, MOPIBHAHO  KICTKM € MIBHANION B IMOPIBHSHHI 3 IpeOHEM
3 IHIOMMH BapiaHTaMM KiCTKOBOI IUIACTHKH Ta  Kiay0OoBOI KicTku [2,16].
3a0e3MeuyoTh HalKpallli aHaTOMivHi i QyHKITio- OOuaBa BUAM TPAHCIUIAHTAHTIB, B 3aJICKHO-
HaJbHI pe3yabTaTd y BiAJaJeHOMY IIcsonepa-  CTi BijJ JOKaji3allii, po3MipiB Ta 0COOIUBOCTEH
uitHomy nepioni. KicTkoBi ayToTpaHcIaHTaT  AeeKTy HISTICITHO-TUIICBOT TUISTHKH MarOTh CBOI
BUKOPHCTOBYIOTh B pa3i Baxkoi TpaBmu (ITII, mnepesaru i Hemosniku. BTiM OCHOBHOKO MpoO-
NIa/IHHSA 3 BUCOTH 13 TPAaBMYBaHHS KICTOK O0OIMY-  JIEMOIO MPHUTaMaHHOK OOOM THIIAM ayTOpaH-
4s], HEIIACHUX BUIAJIKIB, MIHHO-BUOYXOBOI TPaB-  CIUIAHTATIB € YCKJIAaJHECHHsS B JIOHOPCHKIi 30HI,
MH) [5,6,8] un 1715 BETMKUX KICTKOBUX A€(PEKTIB  BIJICOTOK SKHX, 3a JaHUMH JCSIKHX aBTOPIB,
BHACIIIJIOK PAJMKAIBbHUX pPE3eKIiil 3 mpuBoxy  moxe csratu 37% [8], 110 B cBOO uepry oOme-
HOBOYTBOPEHb IIYJIEIHO-JIULEBO] JIOKali3alii  Kye MOXJIMBOCTI BUKOPUCTAHHS TOTO YH 1HIIIOTO
[1,2,3,6]. Bubip Tumy ayToTpaHCIUIAHTAHTY Me-  KiCTKOBOTO KJIamTs. XBOPOOU JOHOPCHKOI 30HH
PEBaYKHO 3aJICXKHTH BiJl OATaHCY MIXK JOCTYITHUM  MOIIAIOTh Ha paHHi (0OJBOBHMI CHHAPOM, iH-
00’€MOM JIOHOPCBKOI KICTKH, II TEOMETPUYHOK  (eKIliiiHe YCKJIaJHCHHs (HATHOEHHS), HEKPO3 B
(dopmMoro, 610J0TIUHUM HOTEHLIAJIOM, 3 OAHOIO  JUISHIN 3a00py TPaHCIUIAHTATY, TOIIO) Ta Mi3Hi
00Ky Ta KJIIHIKO-aHaTOMIYHUMH MapaMmeTpaMH  (CTIHKUH OONBOBUI CHHIIPOM, PyXOBi ab0 4UyT-
nedexty 3 iHmoro [2]. BaXIuBUM YMHHUKAMM  JIMBI HEBPOJIOTIYHI TOPYIICHHS, MOPYIICHHS
IpU LIbOMY € XapaKTep 1 CTyNEHb YIIKOMXKEHHS  XOAU, OOMEKEHHS PyXiB, YIOBIUIbHEHE 3aTO€HHS
IEJIENHO-INIEBO] AIISHKY, CHIBBIIHOUIEHHS  paHu, Hewpoauctpodivnuii cunapom (KPBC1),
po3Mipy nedeKTy KICTKU Ta M SIKUX TKaHUH, 0CO-  €CTETHUYHI MOpYyIICHHs (BEIUKHIA 32 PO3MipOM
O1MMBOCTI BacKynsipu3alii Ta IHHepBalii, TOIIO.  [IpaM, YTBOPSHHS KeJOiqHOTo pyOIs, arpodid-
BinpHMII KICTKOBHI ayTOTpaHCIUIaHTAT rpeOHs  Huit mpam) [1, 4, 8]. 1li yckaagHeHHS CyTTEBO
KIIyOOBOI KICTKH Ja€ 3MOTY BIJTHOBUTHU IIOYaTKO-  BIUTMBAIOTh HA SKICTh XKHUTTS MAIli€HTIB, 0OMe-
By IIMPUHY Ta BUCOTY HWXKHBOI Ienenu. KpiM  KyroTh IX pane3aaTHicTh Ta, IHKOJIM BUMaratoTh
TOT0, OCOOJIUBICTb KICTKOBOI CTPYKTYpH Ta GOp-  TPOBEICHHS TPUBAJIOL peadimiTaliii.
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Mera

BuBuntu CTpyKTYpy Ta NpOBECTH MOpIB-
HAJMBHUN aHami3 JaHuX (MeTaaHasi3) MI0A0
YCKJIaTHEHb, sIKI BAHUKAIOTh B 30H1 3a00py KiCT-
KOBHX KOPTHKAJIbHO-CIIOHTIO3HUX ayTOTpaH-
CIUIaHTaHTIB (‘“XBOpOOM TOHOPCHKUX 30H”) 3
rpeOHst KiITyOOBO1 KiCTKHM Ta Aiadiza MaJIoroMis-
KOBO{ KICTKM NpH JIKyBaHHI MaII€HTIB 3 BEJIH-
KAUMH JeQeKTaMH HWKHBOI IIEJENH Ta Cepel-
HBOI 30HU O0INYUS.

Marepiaaum i MeToamn

byB npoBeaeHuit momryk myoOumikariiii B 6azax
PubMed, PubMed Central, Embase anrmiicbskoro
MOBOIO, 110 32 CBOIM 3MiCTOM, CTOCYIOTbCSI TEMH
nociipkeHHsa. bynmo 3Haiineno 784 HaykoBi
nyOuikamii 3a KIIOYOBUMH CIIOBaMH: XBOPOOH
JIOHOPCHKUX 30H, KICTKOBI AC(PEKTH MHIeNEeIHO-
JMIICBOI JUISTHKH, KICTKOBAa ayTOTUIACTHKA, Ma-
JIOTOMIJIKOBA KICTKa, IpeOiHb KIyOOBOi KicCT-
KM, XIpypriuHe JiKyBaHHs, CTIHKHA OOJbOBUIA
CHUHJPOM, CIIOBUIBHEHE 3aro€HHs, iH(QEKIiHe
YCKJIQJIHEHHS, MOPYLIEHHs YyTIMBOCTI, HOpY-
LIEHHs X0b0H, ecTeTnuHe nopyuenHs. [Togans-
mui BinOip myOmikamii mpoBeneHUH 3a anro-
purmoMm PRISMA (Prefered Reporting Items for
Systematic reviews and Meta-Analyses) (puc.1).

[lepBrHHA KIIBKICTB IKepen. n=784

U

KinpKicTh mKepen micis BUIaIcHHS
ITyOITIKaTIB 1 JHKEepe, 0 HE CTOCYIOThCS
TeMu. n= 457

U

KinbKkicThb mxepen IS MepIioro eTamy
BUKITIOUYCHHS (32 Ha3BOIO Ta PE3IOMeE).
n=254

b

KinbKicTs TOBHUX KEpET IS APYTOTO
eTarry BUKJITIOYCHHS (OI[iHKa TTOBHOTO
TOCITiKeHHs ). n=118

U

KinbKicTh mKepen, mpuaaTHIX
710 MeTaaHalizy. n=16

1| |
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Kputepismu BKITIOUEHHS MyOTiKaIlii 10 MeTa-
aHai3zy Oyiu:

1. CrarTi, B sIKUX HasBHA iH(oOpMmalis Mpo
3a0ip BaCKy/ISIpU30BAHOTO KICTKOBOTO ayTOTpPaH-
CIUIAaHTAaTy 3 MAaJIOTOMIJIKOBOI KICTKH Ta/abo
rpebHs KITyOOBOT KiCTKH.

2. CrarTi, B IKMX IMPOBOJUBCS aHAJII3 MiCIsA0-
NepanifHuX YCKIAIHCHD B JOHOPCHKIiH 30Hi.

3. CrarrTi, B IKHX napamempu anHanizy (3min-
HI 00CNIONCEeHHL) BKIIOYUAU: CTIHKAIA OOJIbOBUIA
CHHJIPOM, CIIOBUIBHEHE 3aro€HHs, 1H(]EKIliiHe
YCKJIAJIHEHHS, MOPYUIEHHS YyTIMBOCTI, HOpY-
IICHHS XOH, HAsBHICTH IMICIISONIEPAIiiHOTO eC-
TETUYHOTO Ae(eKTy B AIsAHII 3a00py KiCTKOBO-
ro Marepiaiy.

4. Crarrti, B akux OyB momaHuii nudpoBuit
aHai3 pe3yibTaTiB JOCIHIHKCHHS 32 BiJIMOBiM-
HUMH [TapaMeTpaMHu.

Kpurepisitmu He BKIIIOYEHHSI / BUKJIIOUEHHS
nyOunikamii Oynu:

1. Crarri, B sikux OyJa BicyTHs iH(OpMarlis
nmpo 3alip ayTOTpaHCIUIAHTATy 3 BiAMOBIAHUX
JIOHOPCBKUX 30H.

2. CrarTi, B SIKMX He OyJ0 aHali3y micis-
orepaniiHuX YCKJIaJHEHb B IOHOPCHKI 30H1 32
BUIIIE TIEPEPAXOBAHUMU TTapaMeTPaMH.

KinbkicTe BuganeHux mxepein. n=327

Kinbkicte Buganenux mxepen. n=203

KinbkicTh BUKITIOUEHUX JpKepes. n=136

Kinekicte BukitoueHux mxepen. n=101

Pucynok 1. Anroputwm BinOopy myOmikariii aus meraanamizy 3a PRISMA
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3. CrarTi, B sikux He Oys10 MOJaHO pe3yibTa-
TiB aHAJTI3Y JOCITIKCHHS.

Memooonocis memaarnanizy: Ijisi IPOBEACH-
Hsl MeTaaHasi3y Oyio BilibpaHo naHi 3 16 HayKo-
BUX ImyOuikarii (tabm. 1).

Cepen Hux Oyno: peTpOCHEKTHBHUX KOTOPT-
HUX JOCIIJKCHb 3 piBHEM J10Ka3oBocTi II — 12,
MPOCIIEKTUBHUX KOTOPTHHX JOCIIKEHB 3 JTOKa-
3o0BicTiO Ha piBHI Il — 1, aHamMITHYHUX OMIIAIB
(ommsan miteparypw) 3 noka3zoBicTio I — 3. OGuuc-
JIEHHSI TPOBOJMJINCS B JIIIEH30BaHIN Mporpami
IBM SPSS Statictics version 30.0.0.0(172). Bin-
MOBIAHO JO BUIIE BKa3aHUX CTaTeil Ta mapame-
TPIB «IHPEKIIHHUM yCKIIQHEHHSIM) BBAXAJIOCA
HAarHOEHHS paHU B Micii 3a00py JAOHOPCHKOTO
knants. JlikyBaHHS nependadao aHTHO10THKO-
TEpaIito, peBi3ito paHu Ta ApeHyBaHHS. [1oHST-
TS «IOPYIIECHHS YYTIMBOCTI» BKIIIOYAIO Map-/
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rimo-/aHecre3ii B Micii 3a00py TpaHCIUTaHTaTa
1 Oy/no mMoB’si3aHE 3 YUIKOJDKEHHSM CEHCOPHUX
TIOK HEPBIB, 110 BIAMOBIJAIOTH 32 IIKIPHY YyT-
auBicTh. [1i1 «IOpyLIEHHAM XOABOM» PO3YyMIIH
HopylIeHHs1 a0 oOMekeHHs (yHKIIT X0nb0i B
Hi3HBOMY TicisionepaniiHoMy nepioai (Oinblie
6 THXKHIB), 1110 BUHUKAIHX M1 yac (izuuHoi mpa-
i, MiIHOMY/CIIyCKy CXOIaMH, TPUBAJIOMY CTO-
aHHI. «EcTeTnuHuil nedexT» OLiHIOBaB pPIBEHb
3aJI0BOJIEHOCTI MALI€HTIB, 110 OB’ I3aHMH 3 Ha-
SIBHICTIO MICIIIOTIEPAIliiHOTO pyOIIs.

bymu chopmoBani BHOIpKH pe3yabTaTiB Ha-
YKOBHUX MMyOmiKaIiil mo KOXKHOMY TapaMeTpy 1
nepeBipKka OTPUMAHUX TPy Ha PO3MOALUT HOp-
MasibHOCTI 3a Kputepiem Illamipo-VYinka. 3Ha-
YeHHs BCIX BHOIPOK MEPEBUIIYBAIU IOPOTO-
Be 3HaueHHA kputepito 0,05, mo miaTBepauio
HOPMaJIbHUI PO3MOALT JaHUX Ta 3a0€3MEUHIIO

Xapakrep yCKJIAJHEHb JIOHOPCHKOI 30HH
) & o Z & o ® =
AgTopH, piK, £3s2 5z | £% z g 2 = =
YHCJIO CIIOCTePeKeHb (n) EE 5 g E § ) % i 2 i 2 =2
g2 85 | €5 | BEE | % | g&
FE” | 87 | 2 | EF | E =
Jiaghiz manozominkosa Kicmka
IAttia S et al., 2020 (n=68) 6% 42,6% 18% 38% 72,1% 38%
"Maben D et al., 2021 (n=20) 10% - - 10% 50% 45%
9Kearns M et al., 2018, n=31 6,5% 19% 19% 21% 41% 27%
8Ling XF and Peng X, 2012 (n=42) 6,5% | 17,4% - - — -
Lim CM et al., 2007 (n=66) - - | 10,6% 18% - -
20Sieg P et al., 2010 (n=57) - 21% - 31% 8% -
21Gaskill TR et al., 2009 (n=946) 4,1% - 7,7% - — -
22Muiioz Guerra MF et al., 2001( n=26) 38,5% | 34,6% - 27% - -
237Zimmermann CE et al., 2001 (n=42) 23,7% - - - 13,1% 7,8%
2 Anthony JP et al., 1995 (n=29) 28% - % | 24% - -
I'pebiny knyb6060i Kicmku

9Kearns M et al., 2018 (n=5) 8,4% 5% 5% 27% 26% 20%
10Silber et al., 2003 (n=134) 26,1% 3, 7% 7,5% 15,7% 12,7% 7,5%
NForrest C et al., 1992 (n=78) 8,4% 4,8% 4,8% 27% 10,9% 12%
25Vakentiny V et al., 2009 (n=31) 26% - - - 26% | 19.4%
26Gu Y et al., 2021 (n=6) 26% - 4% | 43% | 20%
Y’Ghassemi A et al., 2013 (n=54) 35% - 3,7% - 4% -
2Schardt C et al., 2017 (n=27) 11,1% - - — | 259% | 14,8%
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MOXXJIUBICTh 3aCTOCOBYBATH MapaMeTPHUUIHI KPH-
Tepii AJI OIIHKHM pe3ynbTaTiB. bymo nmposeneHo
BU3HAUCHHS CEpPENIHIX 3HAYCHb Ta CTAHIAPTHOTO
BIJIXUJICHHS JUIsl KOXKHOTO 3 BKa3aHUX BHILE Ia-
pametpiB nocnimpkenns. [Ticns nporo OyB 3acTo-
coBanuil maker anamizy SPSS «Meraananiz» i3
CTaTUCTUYHHM iHAEKCOM Mipu eexty g XemKe-
ca Ta CKOPUTOBAHOIO CEPEIHBOKBAIPATHYHOIO
TTOMUJIKOIO.

Pe3yabTaru

AHaJi3 Ta cTaTuCTUYHA 00pOOKa OTPUMAHUX
pe3ynbTraTiB Oynu mpoBeneHi B mporpami IBM
SPSS Statictics version 30.0.0.0 (172). [lani Bcix
HAyKOBUX IyOmikauii, o Oy BKJIIOYEHI B J0-
CIiJKeHHs Oy pO3MOJUICHI 32 BiAMOBIIHUMU
napaMeTpaMu y TPyl Ta IepeBipeHi Ha po3Io-
I HopManbHOCTI 3a kputepiem lllamipo-Yin-
Ka. 3Ha4eHHs KpuTepito Oyno Oumpmmm 3a 0,05,
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110 BiJINOB1JIa€ HOPMAJIBHOMY PO3MOALTY AAHUX
B TpyIax Ta JI03BOJII€ BUKOPHCTOBYBATH Mapa-
METpUYHI MeToau OIiHkH (Tabm. 1). s kox-
HOTO 3MIHHOTO JOCHTIKEHHS Oylio O0OYHCIIEHO
CepelHE 3HAYCHHS Ta CTAaHAAPTHE BiIXWJICHHS.
B monanpmoMy mpoBeneHO MOPIBHSHHS YacTo-
TH PO3BHUTKY YCKIIAHEHb B JIUISTHIN JOHOPCHKUX
30H, a caMe TpeOHs KIIyOoBOi KiCTKU Ta miadiza
MaJIOTOM1JIKOBO1 KiCTKH. (Tab:. 2).

SIK BUAHO 3 TAOJIMIN, OIlIHKA BU3HAYEHHX I1a-
pameTpiB JOCIIHPKEHHS 3a CEpeaHIMHU 3HAYCHHSI-
MU TOKa3aja 3Ha4Hy PI3HUIIO Y BiJICOTKOBOMY
CHIBBIJHOIIEHH]I PO3BUTKY XBOPOO JOHOPCHKUX
30H B JIUISTHKAaX MaJIOTOMLUTKOBOI KiCTKH Ta Tpeo-
HS1 KITyOOBO{ KICTKH. YTIOBUTEHEHE 3arO€HHSI CIIO-
cTepirajiaoch B 6 pa3iB yacTille B AUISHII 3a00py
3 MaJOTOMUJIKOBOI KICTKU. [H(]ekmiitHe ycKkiaa-
HEHHS, TOPYILIEHHS XO/IU Ta YTBOPEHHS €CTeTHY-

Taonauns 2. Pe3ynsraTi OLIHKY HapaMeTpiB JOCIIKEHHS

Hiagiz Mag0romMisaikoBoi KicTku I'pedinb KI1y0OBOI KicTKH
ITapameTrpu
oninxn’> 7% 10,11, 18, Posnoaia Posnoain na
19,20, 21, 22, 23, 24, 25, 26, | HA HOPMAJIbHICTH Onucopa HOPMAJILHICTh OnucoBa
27, 28. (kpuTepiii CTAaTUCTHKA (kpuTepiii CTATHCTHKA
Ilamipo-Yinka) IIamipo-Yinka)
HocTiitnuii 6inb 0.51. Cepenne 3navenns — | 0.115. Cepenne 3Ha4YeHHA —
oinbmie 3 micsaniB | Posmozin 15.41% Posnomin 20.14%
HOPMAaJTbHUIH CranpaprHe HOPMAaJTbHUIH CranpapTtHe
Bigxujaennsa — 12.9 Binxuiaenns — 10.66
CunoBinbHeHe 0.205. Cepenne 3nauenus — | 0.274. CepenHe 3HaAYeHHS —
3aro€HHs Po3nomin 26.92% Po3noain 4.5%
HOpMaJTHHUH CranpgaprHe HOpMaJTHbHHUN CrangapTHe
Bigxujaenns — 11.1 BigxujaeHusa — 7
Indexuiiine 0.182. Cepenne 3nauenns — | 0.203. CepeaHe 3HAYEHHS —
YCKJIaTHEHH S Posnomin 12.46% Posmozain 5%
HOpMaJIbHUH CranpaprHe HOpMaJIbHUH CranpaprHe
BigxmjeHusa — 5.68 Binxujaenns — 1.49
IHopymenus 1. Cepenne 3nayeHus — | 0.6. CepeaHe 3HaYeHHS —
YyTIUBOCTI Posnoxain 24.41% Posnoxin 28.17%
HOPMAaJIbHUM CranpaprHe HOpPMaJIbHUM Cranpaprhe
Bigxujaenus — 9.08 Bigxmiaenus — 11.22
Hopymenus 0.775. Cepenne 3nayenns — | 0.17. CepeaHe 3HAYEHHS —
X0IL0H Posmozin 44.05% Posmozain 17.92%
HOpMaJIbHUIM CranpaprHe HOpMaJbHUM CranpaprHe
Bimxunenns — 24.42 Bimxuiaenns — 8.84
Ecrernunmii 0.719. Cepenne 3nauenns — | 0.611. CepeaHe 3HAYEHHSA —
nedext Posnonin 29.45 Posmonin 14.7
HOpMaJIbHUIH CranpaprHe HOPMaJIbHUN CranaaprHe
Bigxuiaenus — 16.22 Bigxujaenus — 5.22
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HOTO Je(eKTy CIOCTepirajoch BABIYI YacTile
nmpu 3a00pi TPaHCIUIAHTATy 3 MaJIOTOMITKOBOL
kictku. [IpoTe po3BUTOK MOCTIHHOTO OO0 Ta
MOPYLICHHS YyTJIMBOCTI, HABIaKH, OUIbIIE CIO-
CTepiraeThcs B IUISIHII TpeOHS KITyOOBOT KICTKH,
aH1X MaJIOTOMIJIKOBO1 KicTkH (Tabm. 2, puc.2)

JInst BU3HA4YEHHS JAOCTOBIPHOCTI BHSBIICHOT
=-UPI3HUI[l Ta BCTAHOBJICHHS 3HAYMMOCTI BH-
0Opy JOHOPCHKOI MIISHKA HA PU3MK PO3BHTKY
YCKJIaJJHEHb B IMICISONEpaIliiHOMy Tepioal 3a
o0paHMMHU MMapaMeTpaMH OLIHKHK OyJIO MPOBeEJIe-
HO MeTaaHalli3 13 CTATUCTUYHUM 1HJIEKCOM MipH
edekry g Xemxkeca. (Tabnuus 3).

Pesynpratu mpoBeneHOro aHami3y BKa3yOTh,
10 MAJIOTOMIJIKOBA KICTKa, SIK TOHOPChKA JiIsTH-
Ka, € OLIbII HeOe3MEeYHOI0 3 OISy Ha 4acTOTy
PO3BUTKY YCKJIAQJHEHb HIXK TpediHb KITyOOBOI

60,00%
50,00%
40,00%

26,92%
30,00%

15,41%
20,00% -[

10,00%

0,00%
OuIbIlE 3 MICSIIB  3arOCHHS

B MaJIOTOMIJIKOBA KICTKa

20,14%
12,46%
4,50% 5%
. L

[ocriitauit 6ins  CrnoBineHeHe [H(Dekuiiine
YCKITaTHEHHS

KICTKH 32 TaKUMU TlapaMeTpamu, sK: 1HPEKIii-
He yckinagHeHHs (p=0.04) Ta mopyuieHHs XOau
(p=0.04). Pi3Hums B 4acToTi PO3BUTKY CIIO-
BIJIBHEHOTO 3arO€HHS € OJU3BKOIO 710 3HAYYIIOi
craructTuyHoi piznui (p=0.05). Bognouac pi3-
HUISL HE € CTAaTUCTMYHO 3HAYYIIOK 3a TaKUMH
napaMeTpamu, K CTIHKUI OONIbOBUI CHHIPOM
B 30HI 3a00py KiCTKOBOTO ayTOTpPaHCIUIAHTATy
(p=0.48), HEBpOIOriuHI NOPYLIEHHS (OPYIIEH-
Hsl uyTuBocTi) (p=0.58) Ta po3BUTOK ecTeTny-
HOTO JnedexTy B 00macTi 3a00py TOHOPCHKOI
kicTku (p=0.12) (Tabmn. 3), (puc. 3, 4).

OmiHKa TEeTePOreHHOCTI Ta OJHOPITHOCTI
BKa3ye, L0 Pe3yJbTaTH BUXITHUX JOCIiIKEHb
He OyiM MOBHICTIO OAHOPITHUMM 1 Majlu CTa-
TUCTUYHO 3HaunMy pizHuino (12=0.56, Q=11.36,
p=0.04), reTeporeHHiCTh € TOMIPHOK, aje He

44,05%
T

29,45%
24,41% 28,17% :
, 0

Ilopymenns
9y TIIMBOCTI

17,92%

i T

[Hopymenns
X0ab0u

14,70%

EcreTnunuii
nedext

m rpe0iHb KITyOOBOI KiCTKH

Pucynok 2. Pe3ynbrary olliHKH apaMeTpiB JOCTIKEHHS B IPyIIax 3a CepeIHIMH 3HAYCHHSIMHU.

Ta6auus 3. [TopiBHATBHUN CTATUCTUYHUN aHAII3 B TPyIMax

ITapamertp g Xemxkeca Cepenﬂz(;::giganmﬂa p-3uadyenHss | Bara (%)

ocTiiinuii 0iab Oibiue 3 MicAuiB -0.37 0.52 0.48 21.43
CrnoBifibHeHe 3ar0€HHS 1.96 1.00 0.05 11.90
Indexniiine yckIagHeHHA 1.62 0.79 0.04 15.59
IopymieHHst Yy TIMBOCTI -0.35 0.63 0.58 18.81
HopymenHs xoab0m 1.51 0.74 0.04 16.42
EcteTnyni nopymenHs 1.22 0.77 0.12 15.85
3araabHo 0.78 0.44 0.08
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binp 6inmbImie TpHOX MiCSIIIB
CHoBillbHEHE 3aro€HHS
[ndekuiline ycknagHeHHS
[opymeHHs 9y TIHBOCTI
IMopymenns xoap0u

EcreTnuni mopymieHHs

Overall

Pucynok 3. ®opecr-nmiarpama

TTocriiiauii 6UIB OLIBIIE 3 MICALIB

0O
\v)

0.
01

0,2
Ectetnunuii nediext 0.3 O CIOBUILHEHE 3arO€HHS
b
®

05°

0.6 ,

(&} o
ITopyuienns xonu O [H(exkIifiHe yCKIaIHEHHS

[lopymureHHs 9y TIUBOCTI
o [loporoBe 3Ha4eHHHS p ® - PU3HUK ITOXHOKH P

Pucynok 4. [lopiBHsUIbHUI CTATUCTUYHUI aHAIII3 B TpyHax.
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KPUTHYHOIO, 1110 J03BOJISIE OI[IHFOBATH Ta TPOBO-
JTUTH aHATI3 OTPUMaHKUX JaHUX (Ta0m.4).

Taoauns 4. Ouinka reTeporeHHoOCTI
Ta OAHOPIIHOCTI

Mozess 3 BUIAAKOBUMM
epexramu
I'eTeporeHHICTh Tay? = 64, H2 = 2.26,
I2=10.56
OnHOpiaHICTE Q=11.36, df=5,
p-3Ha4eHHs = 0.04
Kpurepiii 3aransnoro |z =1.76,
po3Mipy edeKTy p-3naueHHs = 0.08

BoponkoBa pgiarpama (puc.5) mokasye He-
3HAYHY aCHMETPII0 BIPABO, 110 TAKOXK CBITYUTH
PO YaCTKOBY TeTEPOTEeHHICTh BUXITHUX JaHUX,
MPOTE 3MIIIEHHSI HE € KPUTUYHHUM, aJKe Oiib-
IIICTh TOYOK 3HAXOAHUTHCS B CEPEAMHI KOHYCY.
HaiiGinpmie BiAXWICHHS BiJ OTPUMAHOTO pe-
3yABTaTy MOXKE MaTH TapaMmeTp «CIOBLIHHECHE
3aro€HH» Yepe3 3HAYHY CepeAHbOKBAIPATHUHY
TTOMUJIKY.

Jduckycis

B nmame nocmimkeHHs Oyia0 BKJIIOYEHO
16 crarel, o MiCTHIM 1H(OPMALIiIO PO TUIH
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YCKJIa/IHEeHb, K1 BUHUKAIU TpH 3a00p1 KiCTKO-
BOI TKAaHWHU B JUISHI{ MaJIOTOMIIKOBOI KICTKH
Ta TpeOHs KIyOOBOi KICTKH. SIK BKazyBajocs
BUIIE, Cepell JOCIiHKYBaHUX MapaMeTpiB OyIu:
CTIMKMI 00THOBUI CUHAPOM; CIIOBIJILHEHE 3aro-
€HHS; 1HQEKIiiHI yCKIQHEHHS MTPOOTIePOBAHOT
JUISTHKY; HEBPOJIOT1YHI MOPYILIEHHS, IEPEBaXKHO
MOpYILIEHHS! YyTIUBOCTI B Micli 3a00py KiCT-
KOBOi TKaHWHU; TOPYUICHHS] XOAW Ta HasBHICTh
€CTETUYHOTO JIe(PEeKTy Micis XipypriyHOTO BTPY-
YaHHS. 3 aHATOMIYHOI Ta 0i0MEXaHIYHO1 TOYKU
30Dy, JOHOPChKA TUISTHKA MaJOTOMIIKOBOI KiCT-
KU € CKJIaJHOI0 30HOI0 uepe3 il yyacTb y ¢op-
MYBaHHI HaJIl ATKOBO-TOMUIKOBOTO CyIJio0a,
a TaKoXX MPUKPIIUIEHHI 70 Hei 3B’S3KOBOTO Ta
CYXOXKWJIBHO-MS[3€BOTO  armapara TOMUIKH Ta
cronu. M’s13u, 110 6epyTh MOYATOK BiJl MaJIOro-
MIJIKOBOT KICTKH, 3a0€31e4yl0Th aKTUBHY CTa0i-
J3ario HaI STKOBO-TOMIUJIKOBOTO CYTI00a mpH
xonp0i. YacTkoBa ab0 mMoBHa BTpara KiCTKOBOL
OTIOPH JIaTepajbHOI TPYMU M’S31B TOMUIKH MpU
pe3eKIlii MalOTOMITKOBOI KICTKH, MOIIKOIKECH-
HS IIUX M’s3iB a00 iX JIeHepBarlis, XapaKkTepu-
3yIOTbCS PI3HUM CTyNeHeM (PyHKI[IOHAIbHUX
MOPYIIEHb, a CaMe: CIIOBUIBHEHHSIM XOIIU Yepes
CKJIaJIHICTh BTPUMATH PiBHOBAry, cIa0KiCTIO Mij
4yac XOJp0H, HaKyJIbI'YBaHHSM, OOJILOBUM CHH/I-

Pucynoxk 5. Boponkosa giarpama

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

139


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 2 (154), 2025

Creative Commons «Attribution» 4.0

pOMOM, 1HBEPCIHHOIO HECTAOUIBHICTIO Ha PiBHI
HaJM’ ATKOBOTO-TOMIJIKOBOTO CyTII00a Ta 3aJHBO-
ro BIJJIUTY CTOIH, OOMEKEHHSIM aMIUTTYIH pPy-
X1B Ha/M ATKOBO-TOMIJIKOBOTO cyriio0a [1].
3a0ip KICTKOBOTO ayTOTPAHCIJIAHTAHTY 3
rpebeHst KIyOOBOi KICTKH XapaKTepH3YEThCA
CYTTEBO MEHIIMM DPH3UKOM ITOIIKOKEHHS CY-
JTUHHO-HEPBOBUX Ta M’SI3€BUX CTPYKTYD, IO 3a-
6e3neuyroTh Xoab0y. [lopymienns xonpom, mcius
3a00py ayTOKICTKH B JIaHI aHATOMIYHINA J1IsTH-
I1i, HalyacTillie XapaKTepHU3YIOThCS SK aHTaJ-
ridyHa XoAa B Pe3y/bTaTi TPUBAJIOTO OOJIHLOBOTO
CUHAPOMY B MicIli 3a00py KICTKOBOi TKaHHMHHU.
Kpim Toro, po3mip XipypriyHoro JOCTYIly IpH
3a00pi TpaHCIIAHTATy 3 MaJOTOMIIKOBOI KiCT-
KM OUTBIIMIA, HIX 3 TpeOHsI KiTyOOBOi KiCTKH, 1110
00yMOBJIOE OUTBIINN €CTeTHUHUI Micisonepa-
uiitanii nedekt. [Hdexmiiiai ycknaaHeHas po3-
BUBAIOTHCS pIIIIE€ B AUIAHLI rpeOHS KiyOOBOL
KICTKM 3aBISKH 3HA4HIN 1i BacKymspu3allii, Ha
BiIMIHY BiJ1 30HH MaJIOTOM1JIKOBOi KiCTKH.
He3sBakarouu Ha Te, 1110 B 00paHuX JIJIs ME€Ta-
aHaI3y CTATTAX MICTWIHMCS HEOOXITHI /IS aHa-
T3y JaHl, 3aJIMIIAEThCS HU3Ka HE BPAaXOBaHUX
(hakTopiB, 110 HA HAIIy JYMKY, ICTOTHO BILUIMBA-
I0Th Ha 9aCTOTY MOPOITHOCTI JTOHOPCHKOI 30HH,
PO3BUTOK YCKIAJAHEHb Ta CTYIIHb X BUPaXKECHO-
cti. Cepen ux (akToOpiB MOXKHA BUJIUIUTH: PO3-
Mip, Xapakrep Ta Tonorpadiro nedexTy mener-
HO-JIMIEBOI AUISHKY, 110 BIUIMBAIOTh Ha BUOIp
THUITy TOTPIOHOTO KICTKOBOTO ayTOTpaHCILJIAHTa-
Ty (BacKynsipu3oBaHUN a0O HEBACKYJISIpU30Ba-
HUH; KOPTUKAIBHAMN, CIIOHT103HUH YH 3MIIIaHHIA;
tomro). Ile miarBepmkyeThest B podoti Tonoli C,
Bechara A.H. 3 cmiBagr. (2013) ae 6yno mokasa-
HO, IO B OIIBIIOCTI BHOAJKIB JJIS 3aMIIICHHS
KICTKOBHUX Je(PEKTIB JOBXKUHOIO 10 6 CM BHKO-
PHUCTaHHS HEBACKYISIPU30BAHUX ayTOTPAHCILIAH-
TaHTIB 3a0e3neuye rapHuii pesynsrar [8]. Bonu
TaKOX BKa3ylOTh, IO AJs AedekTiB Bix 6 cM i
OlnbIIIe Kpallle BHKOPUCTOBYBATH BAaCKYJISPU30-
BaHi kianTi. IIpu ipomy y 0O0roBopeHHi pe3yiib-
TaTiB JOCIIPKEHHS, aBTOPU 3ayBaKyIOTh, 110 B
JSSIKUX BUMAJKAX «IPABHIO 6 CM» MOXe OyTH
XHUOHMM, Yepe3 OCOOIMBOCTI JOHOPCHKO-pEIH-
nieHTHO1 cymicHocTi [8]. Kpim Toro, cyTTeBwmii
BIUTMB Ha PO3BUTOK «XBOPOOH JOHOPCHKOI Iii-
JISTHKM» MaroTh Taki (pakTopH, sSK HAsSBHICTh YU
BIJICYTHICTh CUCTEMHHX 3aXBOPIOBaHb Ta KOMOP-

ISSN 2786-6661
eISSN 2786-667X

OimHMX cTaHiB (I[yKpOBHUH ia0eT, OCTEONOpo3,
BMI, kapmio-BackynsipHa Ta reMaToJIOTivyHa Ta-
TOJIOT'is1, TOIIO), IIKI/UIMBUX 3BUYOK (KYPIHHS) Ta
1H. 3 BpaxyBaHHJIM BKa3zaHUX (pakTopiB Mae 3Mi-
HIOBAaTUCS BUOIp MICI Ta TEXHIKU XIpypPri4HOTO
BTpY4YaHHsl JJIs 3a00py KiCTKOBOTO Marepiaiy,
OCKITBKHU 0€33armepeyHo TPaBMaTHYHICTh JOCTY-
ny, 00’eM TpaHCIUIaHTaTy, MiCIIOoNepaniiHui
KICTKOBHIA Ta M’SIKO TKAHHHHUHN Je(PEKTH BILIH-
BAIOTh Ha PO3BUTOK yCKJIAJHEHb Ta 1X XapakTep.

Haughey B.H. (2001), Clark J.R. (2007) Ta-
KOX 3a3HAuYMJIM, IO KypiHHS TIOTIOHY CYTTEBO
MIJBUIIYE PU3UK PO3BUTKY IiCISOTEPAITHIX
YCKJIQHEHb TMPHU 3a00pi KICTKOBUX ayTOTpaH-
CIUTAHTAHTIB 3 HIKHIX KIHIIBOK (30KpeMa Ma-
norominkoBoi kictku) [12, 13]. Iumi aBtopw,
Bozikov K., Arnez Z.M. (2005); Vandersteen C.
(2013) momenu 3HAYHUI BIUIMB I[yKPOBOTO Jia-
0eTy Ha pU3WK BUHUKHEHHS MiCISOMepaIiitHmx
yckiagHeHs [ 14, 15].

Sk mokazanm pe3yNbTaTH MPOBEACHOTO Me-
TaaHali3y, MiJBUIICHHS YHCIA CIIOCTEPEKCHD,
3MCHIIICHHSI TE€TEPOTreHHOCTI BHOIpKH Ta Mij-
BHILICHHS OJHOPIHOCTI TPYI KJIIHIYHOTO CIIO-
CTEpEXEeHHsSI JO03BOJATh 3a0€3MeYUTH BUILY
TOYHICTh OTPUMAHUX pe3yNbTariB. BpaxyBaHHS
OinpIIoro yucna ¢axkTopis, M0 BIUIMBAIOTH HA
KIHLIEBUH pe3ysbTar JIiKyBaHHS K B PEIUITI€HT-
Hili 30HI, TaK i Ha HACIIJIKH 3a00py TpaHCILIaH-
TaHTy B JOHOPCHKIN 30HI, JO3BOJUTH PO3PO-
outu audepeHuiioBaHy CUCTEMY AJisi BUOOPY
ONTUMAJIBHOTO CITIOCOOY BiHOBIICHHS KICTKOBHX
nedexriB. BusHadueHHsI Ta yTOYHEHHST TIPOTHOC-
THYHUX (DAKTOPIB, PO3PAXyHOK iX KOpENIii Ta
JeTepMiHaIlii /Ui MO3UTUBHOTO / HETaTUBHOTO
pe3yNbTaTy JIIKyBaHHsS y JaHol Kareropii mari-
€HTIB € TIEPCIEKTUBOIO /ISl TOAAIBIIONO TOCIHTi-
JOKCHHS B 00paHOMY HAIPSMKY.

BucHoBku

1. 3a gaHMMM TPOBEACHOIO METa-aHali3y
OyJ0 BCTAaHOBJIEHO, IO B TMOPIBHSHHI 3 ayTo-
TpPaHCIIAHTATOM TpeOHs KITyOOBOi KICTKH, BH-
KOPUCTaHHS KICTKOBOTO ayTOTPaHCIUIAHTATy 3
MaJIOTOMIJIIKOBOI KICTKH CYHpPOBOKYETHCS [10-
CTOBIPHO YaCTIllIUM PO3BUTKOM TAaKHX MicCIIsIOTe-
pauifiHuX YCKJIaJHEeHb, K 1H(EKIiiiHe ycKial-
HeHHa (p=0.04), mopymenus xomu (p=0.04).
Pi3HMIIA B 4acTOTI PO3BUTKY CHOBUIBHEHOTO 3a-
TO€HHS € 0JM3bKOI0 /10 3Hauy1o1 (p=0.05).
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2. 3Ha4nMMOi CTAaTHCTHYHOI PI3HMII 3a Ta-  MPEAMETOM KOMEPIIIHOI 3alliKaBICHOCT] Y1 BU-
KUMHU TlapaMeTpamMH, SK CTIHKWKA OOJIbOBHM  HAropoau B Oymb-sKiid (hopmi.

cuapom (p=0.48), HEBpOJOTiYHI MOPYIICHHS, 3roga Ha myOaikaniro
MOB’s3aHI 3 pO3JaJaMu YyTJIUBOCTI B 00nacTi JloTprMaHO ycix MpaBWil Ta MOJOKEHb KOMi-
3a00py kicTkoBoro marepiany (p=0.58) Tta po3-  TeTy eTuku HaykoBux myomikamiid (COPE).
BUTKY ecTeTuuHoro nedekry (p=0.12) e Oyno ORCID Ta BHecOK aBTOpiB:
BUSIBJICHO. 0009-0000-7907-1941 (A, B, C, D) Artem
dinaHCyBaHHA Omelchenko
JlaHe noci/pKeHHs 30BHINIHBOTO (iHAHCY- 0000-0002-3272-4658 (E, F) Andrey Kopchak
BaHHS HE OTPUMYBAJIO. A — Work concept and design, B — Data
Konduikr intepecis collection and analysis, C — Responsibility for

Jlana myOmikaiis He BHUKJIHMKae Oyab-sikoro  statistical analysis, D — Writing the article, E —
koH(]IIKTY Mik aBTOopamu, He Oyna i He Oyme  Critical review, F — Final approval of the article
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Annotation: the problem of donor-site diseases is an integral and important aspect of reconstructive
surgical treatment using autografts. In maxillofacial surgery, autografts from the fibula and iliac crest
are widely used to replace large defects of the lower and upper jaws. This approach to restoring lost
bone structures is currently the “gold standard” due to the fact that bone autografts have the lowest
risk of rejection compared to other options for bone grafting and provide the best anatomical and
functional results in the long-term postoperative period. Donor site diseases are divided into early
and late, they affect the quality of life of patients, limit their ability to work and sometimes require
long-term rehabilitation. The aim of this study was to study the structure and conduct a comparative
analysis of data (meta-analysis) on complications that occur in the area of bone cortical-spongy
autografts harvesting (donor-site diseases) from the iliac crest and fibular diaphysis in the treatment
of patients with bone defects of the maxillofacial region. The meta-analysis used materials from the
electronic databases PubMed, PubMed Central and Embase. Statistical analysis and calculations
were performed in the IBM SPSS Statistics version 30.0.0.0(172) program. After processing 784
sources according to the PRISMA algorithm (Preferred Reporting Items for Systematic reviews and
Meta-Analyses), the study included 16 scientific publications that contained information on the types
of complications that occurred during bone tissue harvesting in the area of the fibular diaphysis and
iliac crest. According to the results of the meta-analysis, the fibular bone, as a donor site, is more
dangerous in terms of the frequency of development of donor-site disease than the iliac crest according
to such parameters as: infectious complications (p=0.04), gait disorders (p=0.04). The difference
according to such a parameter as delayed healing is close to significant (p=0.05). The difference
is not statistically significant according to such parameters as persistent pain syndrome (p=0.48),
neurological disorders (sensitivity disorders) in the area of donor bone harvesting (p=0.58) and the
development of an aesthetic defect (p=0.12). Therefore, bone autoplastic, the source of which is the
iliac crest, compared to the fibular shaft, is accompanied by a significantly lower risk of developing such
donor-site disease as infectious complications and gait disorders. The difference in the development of
complications such as delayed healing is close to significant.

Keywords: Transplant Donor Site, Ilium, Fibula, Oral Surgical Procedures, Transplantation,
Autologous, Postoperative Complications, Mandible, Maxilla, Face, Wound Healing, Pain.
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Abstract: according to the World Health Organization (WHQO), 4.2 million deaths annually are
associated with air pollution. Air pollution is the second leading risk factor for mortality among
children under the age of five, responsible for an additional 700,000 deaths (15 % of all mortality)
worldwide. Therefore, the aim of this study is to analyze literature data, international and domestic
regulatory and methodological documents, and information sources to determine the main aspects
of the particulate matter impact (in particular PM10 and PM2.5) on the development of children's
somatic pathologies. The greatest concern of scientists and health experts is caused by emissions of
particulate matter (PM,y, PM.s), which causes 10 % of social health losses in Ukraine, resulting in
43,000 premature deaths. Children are particularly adversely affected due to their greater physical
activity, immature immune system, underdeveloped respiratory system, and metabolism, which leads to
increased lung ventilation and absorption of large volumes of polluted air. The analysis revealed that
exposure to PM o, PM: s can lead to children’s psychological complications, autism, and retinopathy,
affecting the course of pregnancy and childbirth (spontaneous miscarriages and stillbirths), causing
children to develop health problems in the future. It can also increase the prevalence of bronchial
asthma, respiratory infections, including acute lower respiratory tract infections, pneumonia, upper
respiratory tract infections, and otitis media, and in the future, cardiovascular diseases. At the same
time, existing research suggests that allergies, including allergic rhinitis, eczema, and conjunctivitis,
are exacerbated and increase in children. Thus, based on the analyzed epidemiological and clinical
studies, it is possible to assert a direct and reliable link between exposure to PM,y and PM.;s air
pollution and an increase in the number of pulmonary diseases among children (in particular
bronchial asthma and pneumonia). Particular attention is drawn to studies on the increased risk of
morbidity and progression of type 2 diabetes among children, including the search for causes and
mechanisms of its occurrence. The above calls for in-depth epidemiological research, which is limited
in Ukraine.

Keywords: Air Pollution; Particulate Matter (PM;o, PM,s); Ventilation; Pulmonary Diseases;
Morbidity; impact of air pollution on children's health, somatic pathologies, mortality.
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Introduction

Air pollution is currently one of the most
significant medical and environmental issues,
resulting in social losses, including diseases and
deaths, among both adults and children.

According to the World Health Organization
(WHO), its impact on human health is associated
with 4.2 million premature deaths per year, with
4 % of cases being lung cancer, 14 % acute lower
respiratory infections (including pneumonia),
14 % chronic obstructive pulmonary disease,
68 % stroke, and ischaemic heart disease [1],
[2]. At the same time, air pollution is the second
leading risk factor for death among children
under the age of five [3].

An analysis of statistical data shows that
in general, morbidity and mortality from non-
communicable diseases (NCDs; in particular,
circulatory and respiratory systems) and their
prevalence among the population of Ukraine
have increased in recent decades and are almost
twice as high for women and 2.3 times higher
for men than in Europe [4]. According to the
«Global Burden of Disease» study, about 10 %
ofthe social costs of the health of Ukrainians are
associated with air pollution, which causes about
43,000 premature deaths and almost one million
disability-adjusted life years (DALY) [5].
According to the State Hydrometeorological
Service of Ukraine (SHS), high levels of air
pollution in the country are caused by high
exposures to nitrogen dioxide, formaldehyde,
phenol and partially total suspended matter,
carbon monoxide, hydrogen fluoride [6]. At
the same time, in 2021, the average annual
exposure to atmospheric particulate matter with
a diameter <2.5 um (PMss) was 18.5 pg/m?
(exceeding the WHO recommended standards
by 3.7 times), ranking the 56th highest in the
world, despite a downward trend in 2023 to
8.6 ug/m? (by 1.7 times) due to a significant
decline in industrial production as a result of
the war [7], [8].

Unfortunately, the assessments conducted
are generalised and do not provide an
understanding of the impact of air pollution on
children's health (including the development of
somatic pathologies), which makes this study
relevant.
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Aim

The aim of this study is to analyze literature,
international and domestic regulatory and
methodological documents, and other sources
of scientific information to determine the key
aspects of how particulate matter (specifically
PM,y and PM,;s) impacts the development of
somatic pathologies in children.

Materials and Methods

A review of regulatory and methodological
recommendations, reports and scientific publi-
cations indexed in international scientometric
databases was conducted using empirical and
bibliographic methods of analysis. The data
and information on levels of air pollution and
somatic pathologies in children in the world,
Europe, and Ukraine were taken from the official
(state) websites of the Ministry of Health, SHS,
WHO, international and scientific publications,
reports, and databases of HEI (Health Effects
Institute), IHME (Institute for Health Metrics
and Evaluation), UNICEF, and EEA (European
Environment Agency).

Review and discussion

Intoday's realities, the greatest concern among
scientists and health experts is the emission of
particulate matter (PM,o, PM,s), which is the sixth
largest risk factor for negative impact on public
health [9], [10]. It has been established that about
30 million Europeans live in areas where PM;,
and PM,;s concentrations are at least four times
higher than the WHO recommendations [11].
Ukraine is one of the countries most affected by
air pollution in Europe [12], [13].

The main sources of total anthropogenic
emissions of primary particulate matter (PM,
and PM,5s) into the air are fuel combustion at
various facilities (40-55 %); industrial processes
(15-30 %) and motor vehicles (10-25 %) [14].
Their emissions can also be established by
natural sources, namely as a result of dust
storms, wildfires, weathering, decomposition
of living organisms, etc. As for the processes of
PM,, and PM;; intake and formation, they can
be directly emitted into the atmosphere or formed
in the atmosphere from gaseous precursors
(in particular, non-methane volatile organic
compounds, nitrogen oxides, sulfur dioxide, etc.).
The most important characteristics of PM are their
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linear size and content (exposure) in ambient air
[16]. According to EN 481, PM is divided into
three fractions: «Inhalable» fraction — particles
(< 100 pum) that enter the body through the nose
and mouth, where they are deposited; «Thoracicy
fraction — particles (< 10 pm) that pass beyond
the larynx but do not penetrate the bronchi;
«Respirable» fraction — particles (< 4 um) that
easily penetrate the lungs and settle in the alveoli
due to Brownian motion [17]. The greatest impact
on human health belongs to the «Respirable»
fraction, which, bypassing the alveolar-capillary
barrier, dissolves in mucus and, being absorbed
through the mucosal epithelium, can enter the
blood, intercellular fluid, and lymph. At the same
time, insoluble particles that enter the alveoli
settle on the walls of the airways. If they have not
been neutralized by macrophages, they penetrate
the biological membrane and are carried by the
blood and lymph flow to various organs and
tissues, forming dust accumulations in the liver,
kidneys, and other organs [16].
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Air pollution has a more adverse effect
on children due to their immature immune
system, underdeveloped respiratory system, and
metabolism. As aresult, their defense mechanisms
against hazardous pollutants do not work as well
as those of adults. Children spend most of their
leisure time outdoors, are physically active, and
tend to breathe through their mouths, which leads
to an increase in the intensity of lung ventilation,
thereby absorbing a large volume of air and
increasing the concentration of air pollutants in it
(Fig. 1) [18], [19], [20].

According to HEI, IHME, and UNICEF
(«State of Global Air /2024»), 700,000 deaths
of children under 5 years old are associated
with air pollution, which is 15 % of all deaths
and indicates almost 2,000 children dying due
to severe health effects caused by air pollution
[3].

Numerous epidemiological studies have
shown that long-term exposure to air pollution
leads to children's psychological complications,

Where is the
danger waiting?

While in their
mothers wombs

School and kindergarten
grounds and courts

Commuting to school and
afterschool activities

More time outside
compared to adults

More physical activity
compared to adults

Lungs and organs developing

Who suffers the most?

How does pollution
affects children?

Low birth and weight

Asthma and reduced
lung function

Risk of respiratory
infections

Upper respiratory
infections and otitis

Allergies, including
allergic rhinitis

Weaker immune system

Figure 1. Infographic on the ways and impact of air pollution on children's health
[the figure is created by the author].
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autism, retinopathy, fetal growth, and low birth
weight [21].

Systematic reviews and meta-analyses have
also found evidence of an association between
pulmonary disease and adverse birth outcomes,
including low birth weight, preterm birth,
stillbirth, and low birth weight for gestational age
(a condition known as «small for gestational age»
or SGA) [22].

The above is confirmed by the EEA data,
which shows that pregnant women exposed to
high inhalation exposures to pollutants before
birth had an increased risk of preterm birth and
low birth weight during pregnancy. At the same
time, Grippo et al. 2018; Zhang et al. 2021;
Zhu et al. 2022 also associate an increased risk
of spontaneous miscarriage and stillbirth with
exposure to particulate matter [20]. In addition,
a meta-analysis indicates a positive association
between prenatal exposure to air pollution
(PM,o, PM, s, nitrogen dioxide, and ozone) and
the risk of autism spectrum disorder in children
[23]. In later life, the above could increase the
risk of various health problems for children.

After birth, polluted air also increases the
risk of adverse health outcomes for children and
adolescents, increasing the risk of respiratory
infections, including acute lower respiratory
tract infections, pneumonia, upper respiratory
tract infections and otitis media (ear infections),
and cardiovascular disease (in the future) [20].

Studies of Y.G. Antipkin and O.P. Volosovets
indicate a direct relationship between the impact
of emissions on the incidence and prevalence of
pulmonary diseases among children (especially
those aged 0-6 and 15-17 years inclusive)
and the prevalence of bronchial asthma and
diabetes in all age groups. At the same time,
the environmental determinants of children's
pulmonary diseases development, in particular
bronchial asthma, can significantly burden and
complicate the course of COVID-19 [24].

Today, asthma affects more than 9 % of
children in the EU, and the risk of development
and symptoms (from mild to very severe, even
life-threatening) are linked to polluted air
prolonged exposure (in particular PM;, and
PM,5), as proven by epidemiological and clinical
studies [20]. This is also confirmed by a team of
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scientists led by Gehring Uet al. who report an
increased lifetime risk of children with asthma up
to the age of almost 20 exposed to air pollution at
an early age [25]. In addition, short-term increases
in air pollution levels increase the risk of asthma
hospitalization and emergency department visits
for children [20].

According to the research conducted by Deng
et al., a relationship was established between
the development of bronchial asthma and
allergic rhinitis for children whose mothers were
exposed to polluted air during pregnancy. This
is explained by various epigenetic mechanisms
(DNA methylation), where various pollutants
play an important role in the development of
allergic diseases [26]. This is also evidenced by
the research data presented in the publications
of the US EPA, EEA, and UNICEF, which state
that exacerbation and increased development
of allergies, including allergic rhinitis (runny
nose), eczema, and conjunctivitis (itchy eyes)
for children caused by short-term exposure to
polluted air [20], [3].

Scientists are also concerned about the impact
of air pollution on pneumonia, which causes
22 % of all child deaths between the ages of 1
and 5. A study conducted by Stanford University
showed that the incidence of pneumonia among
children under 5 years of age increases by
3.2 % with each 10 pg/m? increase in PM,s
concentration. This difference equates to more
than 200,000 additional cases of childhood
pneumonia in Bangladesh each year and almost
two million additional cases in South Asia. These
increases are about twice as large as previous
similar estimates of hospital admissions for
pneumonia associated with increases in PMs
and almost 10 times higher than estimates for
outpatient visits [27].

At the same time, epidemiological studies
have shown that exposure to PM, 5, PM,o, and NO,
air pollution can contribute to an increased risk
of morbidity and progression of type 2 diabetes
among children. This association may be more
pronounced in overweight and obese children.
The precise mechanism by which air pollution
increases the incidence of type 2 diabetes
remains to be determined. Possible mechanisms
include systemic inflammation, oxidative stress,
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Figure 2. Impact of particulate matter (PM;o and PM>s) on the development of somatic pathologies in
children [the figure is created by the author].

endoplasmic reticulum stress, mitochondrial
dysfunction, and epigenetic changes [28, 29, 30].

Analyzing the above, atmospheric air
pollution by PM;, and PM,s from industrial
enterprises and vehicles emissions, due to their
microscopic nature and ability to penetrate the
blood and lymph, leads to irreversible losses and
morbidity in the child population (Fig. 2).

This,inturn,requiresthoroughepidemiological
studies (including the search for biomarkers) to
establish reliable links between the impact of air
pollution and children's health to find the causes
and mechanisms of their occurrence and preserve
the health of future generations.

Conclusions

1. It has been determined that air pollution
is the second risk factor for death among
children under the age of five. Children are

particularly vulnerable due to their higher
levels of physical activity, an immature immune
system, and underdeveloped respiratory system
and metabolism, which result in increased lung
ventilation and absorption of larger volumes of
polluted air.

2. It was found that exposure to PM,o, PM, s
can lead to children’s psychological complicati-
ons, autism, and retinopathy; affect pregnancy
and childbirth, provoking future health problems;
increase the risk of bronchial asthma, respiratory
infections, including acute lower respiratory tract
infections, pneumonia, upper respiratory tract
infections and otitis media (ear infections), allergic
and cardiovascular diseases (in the future).

3. The above proves the urgency of conducting
epidemiological studies to establish the relation-
ship between the impact of air pollution (in parti-
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BruiuB 3a0pyiHeHHs1 aTMOC(EPHOTo MOBITPS
TBepAUMHU YacTkaMu nmuiy (PMio Ta PM,.s)
HA PO3BUTOK COMATHYHMX MATOJIOTIN y miTei

IToaina Spuda, €srenis bBypaaka

Kadenpa neniarpii Ne4, Harionansuuii Mmeauunuii yHiBepcuteT iMeHi O. O. boromosnb1is,
Kwuis, Ykpaina.
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Anomauia: 3a oanumu Bceceimuvoi opeanizayii oxoponu 300pog’s (BOO3) i3 3abpyonennsam
ammocgheproeo nogimps nos’sizyiome 4,2 mam cmepmeil Ha pik. Boonouac tioco 3abpyouenns €
opyaum haxmopom pusuxy cmepmuocmi cepeo oimeil y 8iyi 00 n’smu pokis, ujo € npuuunoro 700000
(15 % ei0 ycix eunaokie) dooamkosux cmepmeil y ceimi. Tomy memoro 0aHo20 O0CNIONHCEHHS €
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aHaniz aimepamypHux OaHux, MINCHAPOOHUX | BIMUUZHAHUX HOPMAMUBHO-MEMOOUYHUX OOKYMEHMIB
ma iHgopmayitinux O0dxcepen Ol GU3HAYEHHs KIIOYOBUX ACNEKMI6 6NIUEY MEEPOUX UACHOK NULY
(30kpema PMy ma PM. 5) na po3sumok comamuunux namonoziti y dimeu. Haubinouio2o 3a1enokoeHHs.
Y HAyKo8Yie ma ekcnepmis 8 2any3i OXOPOHU 300p08 sl BUKIUKAIOMb caMe SUKUOU MEEPOUX YACMOK
nuny (PM,o, PM>s), wo € npuuunoro 10 % coyianvrux empam 300p08’s yKpainyie, npuzeooauu 00
43 000 nepeouacrux cmepmeti. Ocodu60 HeCNpUAMIUBO iX 6NIUE NOSHAYAEMBCA HA OIMAX depes ix
Oinbuty Qi3uuHy aKkmueHicms, He3PINY IMYHHY CUCMeM), HeOOCMAmMHbO PO3GUHEH) CUCMEM) 11e2eHb
ma OOMIiH peuosuH, Wo CHPUUUHIOE 30ITbUEHHS ITHMEHCUBHOCMI 6eHMUNAYIT 1e2eHb ma NOTUHAHHS
genuKoeo 06’emy 3a0pyoHeHo2o nogimps. Y xo00i npoeedenozo ananisy eussieHo, wjo eénaue PM,
PM; s mooice npu3eo0umu 00 nCuxono2iyHux ycKiaoHens y Oimetl, aymusmy, pemuHonamii, eniueamu
Ha nepedic eazimHocmi ma NoNo2U (CAMOBLIbHI GUKUOHI MA MePMBOHAPOONCEHHS), NPOBOKYIOUU
y Oimeil 8 nodanvuiomy npoonemu 3i 300po8’am. Takooic niosuugyeamu pieeHb NOUWUPEHOCHE
OpoHXIanbHOI acmmu, pecnipamopHux iHGexyil, BKIUaArYU 20Cmpi iHGeKyii HUNCHIX OUXATbHUX
WLISXI8, NHEBMOHIIO, THpeKYil 6epXHIX OUXANbHUX WLIAXI6 | cepedHill omum, ma 8 MatuOymHboMy —
cepyedo-cyOUHHUX 3axX60pr06ans. Boonouac icuyroui 0ocniodceHHs cmeepoicyioms npo 3a20CmMpeHHs
ma 30i1bUeHHs PIBHs PO3BUMKY allepeii, 8KIIYAIOYU ANIepeiYHUll PUHIM, eK3eMy ma KOH TOHKMUGIm
y dimeti. Omoice Ha niocmasi NPOAHANI308aAHUX eNi0eMiONO2IYHUX MA KITHIYHUX O0CAI0HCEHb MONCHA
CcmMeepodHCy8amu npo Npamuil 0OCMOGIPHULL 38 A30K MIJNC 6NIAUBOM 3A0OPYOHEHHS ammocghepHo2o
nosimps PM o, PM> sma 30inbueHHaM KibKOCMI 3aX60pI08akb OPeanie OUXauHs cepeo dimell (30Kpema
bpoHnxianvHo acmmoio ma nheemonicio). Ocobnusoi yeazu, npugepmaroms 00CIIOHNCEHHS NPUCBAYEHI
NIOBUUEHHIO PUSUKY 3AX80PIOBAHOCI MA NPOSPECYBAHHI0 YYKPOB020 Oiabemy Opy2020 muny cepeo
OUMAY020 HACELeHHS, 30KpeMa NOULYKY NPUYUH | MeXaHizmi6 1io2o 8UHUKHeHHs. Buweckasane, gumazae
NpPOBe0eHHsl IPYHMOBHUX eNni0eMiON02IUHUX OOCTIONHCEHD, WO OYHce 0OMeNCeHT 8 YKpaiHi.

Kuouogi cjioBa: 3a0pyaHeHHs atMocdepHOTro MOBITPs, TBepAl YacTku ity (PM,o, PM,5), Bruius
3a0pyJHEHHS aTMOCEPHOTO MOBITPSI HA 370POB’S AiTeH, COMAaTUYHI ATOJIOT1i, CMEPTHICTb.
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Abstract: more than 537 million adults were diagnosed with diabetes mellitus in 2021, and
according to projections by the International Diabetes Federation, this number may rise to 783 million
by 2045. Prevention and correction of carbohydrate metabolism disorders are gaining increased
relevance within the framework of current approaches to the management and prevention of metabolic
diseases, particularly through dietary modifications and the use of dietary supplements. The aim of
the study was to systematize data on medicinal products and dietary supplements intended to reduce
the risk of developing carbohydrate metabolism disorders, as represented on the contemporary
pharmaceutical market of Ukraine. The research was based on data obtained from the State Register
of Medicinal Products of Ukraine, the electronic reference system "Compendium", and the online
resource tabletki.ua. As a result of the conducted study, it was determined that the total assortment of
products potentially used for the prevention of carbohydrate metabolism disorders comprises 198 items,
of which the majority are dietary supplements (82.32%), while medicinal products account for only
17.68%. This disproportionality may be attributed to the lower level of regulatory oversight regarding
dietary supplements, their wide availability, simplified registration procedures, active marketing
strategies, and high consumer demand. A significant proportion of both medicinal products and dietary
supplements are of domestic origin (62.9% and 79.75%, respectively), reflecting the competitiveness
of Ukrainian manufacturers. In the medicinal product segment, the leading manufacturer is PJSC
"Liktravy", while in the dietary supplement segment, it is LLC "Klyuchi Zdorovia." Regarding
dosage forms, medicinal products are predominantly represented by herbal raw materials, tablets,
and infusion solutions, whereas dietary supplements are most frequently available as herbal raw
materials, capsules, and tablets, meeting the needs of diverse consumer groups. An analysis of the
ingredient composition revealed that medicinal products are primarily monocomponent (74.3%),
consistent with the principles of evidence-based medicine, while dietary supplements often contain
multicomponent formulations (47.2%) aimed at exerting complex effects on metabolic processes. An
important prospective change in the market is expected following the adoption of the Law of Ukraine
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No 4122-1X in 2024, which strengthens state control over the quality, safety, and circulation of dietary
supplements, thus harmonizing national legislation with European Union standards. Nonetheless,
further research is warranted to evaluate the physical and economic accessibility of such products to
consumers, and their compliance with quality standards.

Keywords: Food Supplements; Pharmaceuticals; Glucose Metabolic Disorders; Market Research;

Analysis.

Introduction

Carbohydrate metabolism disorders, par-
ticularly diabetes mellitus, rank among the most
prevalent chronic metabolic conditions world-
wide. According to the International Diabetes
Federation [1], over 537 million adults were
living with diabetes in 2021, and this number is
projected to rise to 783 million by 2045. The ma-
jority of cases (over 90%) are attributable to type
2 diabetes mellitus, the development of which is
largely influenced by lifestyle, dietary habits, and
associated risk factors [2, 3].

Key risk factors for type 2 diabetes mellitus
include overweight and obesity, physical inacti-
vity, unbalanced diet, psycho-emotional stress,
and metabolic syndrome, which comprises insu-
lin resistance, dyslipidemia, and arterial hyper-
tension [4, 5]. Of particular concern is the gro-
wing trend of early-onset diabetes, with impaired
glucose homeostasis increasingly detected in
young adults and even adolescents [2].

Despite significant advances in pharmaco-
therapy, scientific and clinical interest in preven-
tive strategies for these conditions continues to
grow. Modern approaches to diabetes prevention
emphasize not only dietary modification but also
lifestyle interventions. For instance, the adapta-
tion of prevention programs for individuals with
limited mobility, such as those with spinal cord
injuries, has shown promising results in reduc-
ing the risk of developing type 2 diabetes mel-
litus [6]. Recent reviews underscore the crucial
role of dietary factors in lowering the risk of
diabetes and its associated complications [7, §].
Specifically, plant-based diets, functional dietary
supplements, and bioactive food components are
recognized as powerful tools in the prevention of
hyperglycemia, insulin resistance, and chronic
inflammation [7, 9, 10].

Considerable attention has been directed
toward phytochemicals—such as polyphenols,

flavonoids, lignans, phytosterols, and anthocy-
anins—that have demonstrated the ability to re-
gulate carbohydrate metabolism, enhance insulin
sensitivity, inhibit a-glucosidase and a-amylase,
and exhibit antioxidant and anti-inflammatory
effects [3, 7]. Marine algae constituents such as
alginates and fucoxanthin, found in Laminaria
and Fucus species, also show potential metabolic
benefits [11].

There is increasing demand for multicom-
ponent functional supplements containing plant
extracts, probiotics, trace elements (e.g., Cr, Zn,
Mg), and vitamins D, B1, and B6, which can tar-
get various aspects of the pathogenesis of diabe-
tes [12, 13]. Of particular interest is the potential
of nutraceuticals derived from traditional me-
dicine, such as Fu brick fermented tea [14] and
konjac glucomannan [13].

Emerging research also highlights the role
of chrononutrition—the synchronization of food
intake with circadian rhythms—as an important
strategy for correcting metabolic disorders [5].
Several studies [5, 8] indicate that caloric distri-
bution throughout the day can significantly influ-
ence glycemic control, insulin levels, and related
parameters.

It is important to emphasize the growing role
of dietary supplements (DS) in the prevention
of diabetes mellitus. These products are widely
available, have a favorable safety profile, and
may be used at the pre-pharmacological stage.
Their popularity among consumers has led to a
significant increase in their availability, necessi-
tating further investigation into their range, effi-
cacy, and safety.

According to Ukrainian legislation, DS are
defined as products that complement the diet
and contain biologically active substances that
contribute to the normalization of metabolic pro-
cesses. They may be consumed individually or in
combination with other food products. These are
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concentrated sources of vitamins, minerals, or
other substances with nutritional or physiological
effects, and are marketed in measured forms such
as capsules, lozenges, tablets, sachets, liquid am-
poules, dropper bottles, or powders [15].

DS occupy an important niche in the preven-
tion of diabetes mellitus and other carbohydrate
metabolism disorders due to their accessibility,
low risk profile, and utility during early stages of
disease progression. This highlights the need for
comprehensive analysis of their pharmaceutical
market availability.

Despite the abundance of publications on
diabetes prevention, there remains a lack of sys-
tematized information on the assortment of med-
icines and DS marketed for the regulation and
maintenance of carbohydrate metabolism.

Aim

The aim of this study is to analyze the assort-
ment of medicines and DS available on the cur-
rent Ukrainian pharmaceutical market that may
be used to reduce the risk of carbohydrate metab-
olism disorders.

Materials and methods

The study material was selected based on
data from the State Register of Medicinal Prod-
ucts of Ukraine, specifically within the ATC clas-
sification groups A10X ("Other medicines used
in diabetes") and A16AX01 ("Thioctic acid")
[16], and the electronic reference "Compendium"
(section 12.2 "DS for reducing the risk of carbo-
hydrate metabolism disorders") [17]. Selection
criteria included current registration status and
availability on the pharmaceutical market, con-
firmed via the online platform tabletki.ua [18].
An own database was compiled to enable quanti-
tative characterization of the identified products,
including information on manufacturers, active
components, and dosage forms.

Results and discussion

A total of 198 product names currently avail-
able on the Ukrainian pharmaceutical market as
of January 1, 2025, were analyzed in the course
of this study. These products are used for the pre-
vention or correction of carbohydrate metabolism
disorders and include both medicines and DS.
The analysis revealed a significant predominance
of DS, which account for 82.32% of the total as-
sortment, while medicines represent only 17.68%.

ISSN 2786-6661
eISSN 2786-667X

The dominance of DS in the pharmaceutical
market for carbohydrate metabolism disorder
prevention is driven by several factors. Firstly,
there is a growing public interest in preventive
health strategies, particularly in light of the in-
creasing prevalence of metabolic disorders. Se-
condly, DS benefit from a simplified market entry
procedure: unlike medicines, they are not subject
to a lengthy and complex state registration pro-
cess involving mandatory clinical trials. This
greatly facilitates their production, circulation,
and promotion.

Another contributing factor is the active
marketing of DS, which is primarily targeted
at end-users. Their wide assortment, over-the-
counter availability, and extensive promotional
support—including advertisements and recom-
mendations by influencers and pharmacy person-
nel-further contribute to their growing popula-
rity.

However, this situation has raised concerns
regarding the quality and safety of DS. Until
recently, regulatory requirements for the manu-
facturing and distribution of DS in Ukraine re-
mained insufficiently stringent. To address these
regulatory gaps, the Law of Ukraine No. 4122-1X
(draft law No. 11389) [15] was adopted in 2024
and is set to enter into force on September 27,
2025. The law introduces significant changes to
the regulatory framework for DS, including:

— the definition of mechanisms for the

introducing DS to the market;

— granting the Ministry of Health authority
to establish a list of permitted substances
and their maximum allowable doses;

— strengthening liability for market operators
in cases of non-compliance with legislative
requirements;

— clarification of the list of violations subject
to financial penalties.

The adoption of this law is expected to pro-
mote harmonization with EU legislation and en-
sure an adequate level of consumer safety. Thus,
the predominance of DS in the market structure
can be explained by the previously lenient regu-
latory environment, high consumer demand, and
the active commercialization of this segment.

An analysis of the country of medicines' ori-
gin showed that the majority—62.9%—are pro-
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duced domestically in Ukraine, with the remai-
ning 37.1% being imported (Fig. 1, A). In the
case of DS, the market is even more oriented to-
wards domestic production, with 79.75% of the
assortment manufactured in Ukraine, compared
t0 20.25% imported (Fig. 1, B). This may indicate
the high competitiveness of local manufacturers,
driven by a favorable price-to-quality ratio and
conducive production conditions. Additionally,
in the context of economic instability, consumers
tend to prefer lower-cost options, making domes-
tic medicines and DS more attractive than their
imported counterparts.

Among Ukrainian medicines' manufacturers,
the leading position is held by PrJSC "Liktravy,"
with a 27.27% market share. This is followed by
PrJSC Pharmaceutical Factory "Viola" (22.73%),
and LLC "Novopharm-Biosynthesis" and JSC

A B

Foreign-made
medicines, 37%

supplements, 20%

Foreign-made dietary
Domestic Domestic dietary
medicines, 63% supplements, 80%

"Farmak" (18.18% each) (Fig. 2, A). These com-
panies have a long-standing presence on the
Ukrainian pharmaceutical market and are known
for producing quality generic medicines.

In the domestic DS segment aimed at redu-
cing the risk of carbohydrate metabolism disor-
ders, there are 130 product names (Fig. 2, B). The
leader is LLC "Klyuchi Zdorovia" with 21 pro-
duct names (16.2% of the market), followed by
LLC "Krasota ta Zdorovia" (9.2%) and PrJSC
Pharmaceutical Factory "Viola" (8.5%). Other
notable contributors include LLC "Pharmacom,"
LLC "Inneo Pharm," LLC "Steviasan," and LLC
"Golden-Pharm," all of which maintain a consis-
tent market presence. Additionally, several manu-
facturers such as LLC "Goodwill-Invest," PrJSC
"Liktravy," and LLC "Phytobiotechnology" offer
several product names. Smaller shares belong to

Fig. 1. Ratio of medicines (A) and dietary supplements (B) that can reduce the risk of carbohydrate
metabolism disorders by manufacturer's origin

PrJSC
"Indar", 5%

JSC "Kyivskyi
Vitaminnyi Zavod",

market share, 45%

B
Other manufacturers LLC "Kli}lﬁhi
with less than 4% Zdorovia",

16%

9%
" " LLC "Krasota ta
JsC fgagnak ’ PrJSC "Liktravy", Zdorovia", 9%
27%
PrJSC
Pharmaceutic
al Factory
"Viola", 8%
: LLC PTF
LIﬁC "Novo'Phargn - PrJ%ECE)I;?Ir?{?;:(ig?’cal "Pharmacom", 7%
iosyntez", 18% 23% LLC "Steviasan", LLC "Inneo Pharm", 5%
5% LLC "Golden-
Pharm",
5%

Fig. 2. The share of domestic manufacturers of drugs (A) and DS (B) that can reduce the risk of carbohydrate
metabolism disorders represented in the Ukrainian pharmaceutical market

Ukrainian scientific medical youth journal, 2025, Issue 2 (154

http://mmj.nmuofficial.com

155


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Ukrainian Scientific Medical Youth Journal

Issue 2 (154), 2025

Creative Commons «Attribution» 4.0

ISSN 2786-6661
eISSN 2786-667X

dozens of other companies, some of which have
only one or two products in their portfolios. This
market structure reflects high activity among do-
mestic producers and ensures a wide range of op-
tions for consumers.

Thirteen imported medicines names are pre-
sent on the market, primarily originating from
Germany (76.9%), followed by Turkey (15.4%)
and Romania (7.7%) (Fig. 3, A). Major suppliers
include German companies Berlin-Chemie AG
and Worwag Pharma GmbH & Co. KG (23.1%
each), as well as Advance Pharma GmbH and
MEDA Pharma GmbH & Co. KG (15.4% each).

The imported DS segment includes 33 pro-
duct names (Fig. 3, B), with the majority manu-
factured in the United States (57.57%). Among
American companies, Now Foods holds the
largest share (21.21%), followed by Solgar, Na-
trol, and Country Life LLC (each 9.09%). Other

A

Romania,
8%

Turkey,
15%

Germany,
T7%

U.S.-based brands include Haya Labs, Puritan’s
Pride, Nature’s Way, and Quality Supplements
and Vitamins (3.03% each). The German com-
pany Queisser Pharma represents 9.09% of this
market segment, while Israeli manufacturers in-
clude BISCOL Co. Ltd (9.09%) and CuraLife
Ltd (6.06%). Indian manufacturers such as In-
dian Herbs Specialities, Ananta Medicare, Bio-
deal Pharmaceuticals, and Charak Pharma each
account for 3.03%. Other notable producers in-
clude Metagenics (Belgium, 3.03%) and Fito
Pharma (Vietnam, 3.03%).

The analysis of dosage forms reveals signifi-
cant diversity to meet different consumer prefe-
rences. Among medicines (Fig. 4, A), the largest
share consists of herbal raw materials (31.4%),
including collections (25.7%) and shoots (5.7%).
Tablets and infusion solutions each account for
25.7%, while injectable solutions are represented

B

Belgium, Viet(r’lam,
304 3%
India,
12%
Israel,
15%
USA,
58%
Germany,

9%

Fig. 3. The ratio of imported medicines (A) and DS (B) that can reduce the risk of carbohydrate metabolism
disorders by country of origin

A
Capsules, 6%
Injection Herbal raw
solutions, materials, 31%
11%
Tablets,
26%
Infusion

solutions, 26%

B
Solutions Drops, 1%
2% _ Syrups, 1%
Powders, ‘
12%
Capsules, ‘
22%
Herbal raw
materials,
0,
Tablets, 40%
22%

Fig. 4. The ratio of medicines (A) and DS (B) that can reduce the risk of carbohydrate metabolism disorders
by dosage form
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at 11.4%. Although capsules have a smaller share
(5.7%), they still play a relevant role.

The variety of dosage forms in the DS seg-
ment is even more pronounced (Fig. 4, B). Herbal
raw materials predominate, comprising 39.8% of
the total assortment. Of these, herbal mixtures
account for 25.2%, followed by leaves (7.9%),
herbs (4.9%), fruits (1.2%), and shoots (0.6%).
This structure reflects the continued popularity
of phytotherapeutic approaches for preventing
carbohydrate metabolism disorders. Tablets and
capsules each represent 22.1% of the DS market,
offering convenience and dosing accuracy for
daily use. Powders account for 11.7%, solutions
for 2.5%, drops for 1.2%, and syrups for 0.6%.
This ratio allows for a personalized approach
based on usage recommendations, convenience,
storage, and other consumer needs.

An evaluation of the component composi-
tion of medicines and DS reveals considerable
differences between the two categories. Among
the 35 medicines (Fig. 5, A), 74.3% are mono-
component. This is attributable to the focus on
a clearly defined mechanism of action, which
enhances predictability of therapeutic outcomes
and minimizes adverse effects. Multicomponent
medicines, although fewer (25.7%), are used
when a multifactorial influence on metabolic
processes is required, especially to achieve sy-
nergistic effects.

The ratio of DS by the number of components
(Fig. 5, B) differs significantly from medicines.
Nearly half (47.2%) are multicomponent formu-
lations, which is typical for this segment and re-

A

Multicomponent
medicines, 26%

Monocomponent
medicines, 74%

Multicomponent
dietary
supplements, 47%

flects the popularity of complex products aimed
at modulating carbohydrate metabolism, stabili-
zing blood glucose levels, enhancing insulin sen-
sitivity, and supporting overall metabolic health.
Mono-component DS account for 43.6% and
typically contain a single active ingredient with
proven efficacy, while dual-component products
(9.2%) occupy an intermediate position, likely
designed to combine complementary substances
with similar mechanisms of action.

This ratio reflects fundamentally different
formulation approaches: medicines are general-
ly grounded in evidence-based medicine with an
emphasis on safety and regulation, while DS are
often designed for multifaceted action, rooted in
phytotherapeutic traditions, consumer preference
for “natural” remedies, and current marketing
trends.

An analysis of the component composition
of medicines and DS used to reduce the risk of
carbohydrate metabolism disorders identified
dominant constituents, as presented in Fig. 6.
Among the medicines available to consumers on
the current pharmaceutical market within group
A16AX01 Thioctic acid, the following brand
names are represented: ‘Alpha-lipon’ (JSC ‘Ky-
ivskyi Vitaminnyi Zavod’, Ukraine), ‘Berlithion’
(‘Berlin-Chemie’ AG, Germany), ‘Dialipon’
(JSC ‘Farmak’, Ukraine), ‘Espa-lipon’, ‘Espa-
lipon Inject 600’ (‘Advance Pharma’ GmbH,
Germany), ‘Lipothion’ (‘World Medicine’, Tur-
key), ‘Thiogamma’, ‘Thiogamma Turbo’ (‘Wor-
wag Pharma’ GmbH & Co., Germany), ‘Thi-
octacid 600 HR’ (‘Meda Pharma’ GmbH & Co.

B

Dual-component
dietary supplements,

9% Monocomponent
dietary
supplements,

44%

Fig. 5. The ratio of medicines (A) and DS (B) that can reduce the risk of carbohydrate metabolism disorders
by number of components

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com



https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 2 (154). 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

A
80
70 68,6
60
50
40
31,4
30 25,7
20 20 20 20 20 20
10 I I I I 5,7 5,7 5,7 57
0 > & S S S E E N E
S & &S E W
O F D 2 S o S & & & &
& 2 3 & > 5 SRS & S
S 4 ° & S & > s & SN
> > > ) & S Q0 S & N S
OQ ‘@é %@ °o° %k ’@& Qé/ @o tv& “O‘Z9 q;&e @Q\
O Y ) e > NG & ¢ &
'\)\Q &o’& {b%e,o &&0 @ Qﬂ\c‘, < 00& ) rb'\\ &Q\@ 3 & @‘b\ &Q
S N R I o R A
& NP L s e &
6 @‘DQ o& A3 @# Y I
@(d 00*0 &
o
L <~§ “Q&
N o N
C g;‘é
.(\)0
J
&
b
25
22,1
20 184 19
15 13,5
12,9 - 17 123
11 11 > l04
10 9.2 »
74 8 74 74 8
I 5,5 I I I 55 I 6,1
5 I I
0
S & > 5 D . > . N 2 A N S N N e
o-vc} ‘&&Q «\}“ a.%@ O&é \\\o% x’\‘&@ o?& &‘b@ ) &q}@ &&3’ @&@ ‘7',&@ @Q{b \%0@ \6\& ,éP& $ G})g < ‘&\\
&\QO\ C}: yeé‘ ‘b‘@ &45 okg@ %4& @0@) é& %‘bc,‘b‘ @fb @60& Q’o &ﬁ% & & $ )éoé
3 . . i &g &
> &Q @&“ ﬁ,o & & < & & & oY eé&@ & t
&b‘Q ~ 6 0& @,@ Q'O% \‘5'} Qe’ \3' '\0@ 9 @@
< P X ) ) N S g &
S & & il & & & &
%\ be'-b Qdﬁ 3° @& &‘b
© o ‘b'\@
= &
. > x@
s

Fig. 6. The ratio of medicines (A) and DS (B) that can reduce the risk of carbohydrate metabolism disorders
by by component composition
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KG., Germany), ‘Thioctodar’ (PrJSC ‘INDAR’,
Ukraine), ‘Thiocton’ (S.C. Rompharm Compa-
ny S.R.L., Romania), ‘Thio-lipon-Novopharm’,
‘Thio-lipon-Novopharm Turbo’ (LLC ‘Novop-
harm-Biosyntez’, Ukraine), ‘Pharmalipon’, and
‘Pharmalipon Turbo’ (LLC ‘Novopharm-Biosyn-
tez’, Ukraine), which are classified as prescrip-
tion medicines. Group A10X (Other drugs used
in diabetes) includes a rather limited assortment
comprising herbal raw materials and herbal mix-
tures, in particular: ‘Chornytsi pahony’ (PrJSC
‘Liktravy’, Ukraine), as well as the mixtures
‘Arfazetyn’ (PrJSC Pharmaceutical Factory ‘Vi-
ola’, Ukraine) and ‘Sadifit’ (PrJSC ‘Liktravy’,
Ukraine). Common components of both mixtures
are blueberry shoots and bean pods. In addition to
these, ‘Arfazetyn’ contains rhizomes with roots
of Eleutherococcus senticosus, rose hips, Equi-
setum arvense herb, Hypericum perforatum herb,
and Matricaria chamomilla flowers; whereas
‘Sadifit’ includes tubers of Helianthus tuberosus,
Stevia rebaudiana leaves, green tea, and Mentha
piperita leaves (Fig. 6A).

The components included in DS (Fig. 6B),
used to reduce the risk of carbohydrate meta-
bolism disorders, are predominantly of plant ori-
gin, along with vitamins and minerals. The most
frequently encountered substances in DS are raw
materials or extracts of Stevia rebaudiana, found
in 22.1% of all product names, Rosa canina
(19.0%), Vaccinium myrtillus (18.4%), Phaseolus
vulgaris (13.5%), Taraxacum officinale (12.9%),
Hypericum perforatum (12.3%), Galega officina-
lis (11.7%), and Urtica dioica (10.4%). Less fre-
quently, Equisetum arvense (9.2%), Helianthus
tuberosus (8.0%), Cinnamomum spp. (7.4%),
Glycyrrhiza glabra (7.4%), Cichorium intybus
(5.5%), and others are used. Among the vitamins
and minerals, the most commonly included in
DS are alpha-lipoic (thioctic) acid (11.0%), chro-
mium (11.0%), zinc (7.4%), magnesium (5.5%),
selenium (3.7%), as well as vitamins (8.0%)—pri-
marily C, E, B7, and others.

Recent reviews highlight several key mech-
anisms through which microelements, vitamins,
and phytocomponents may support glucose ho-
meostasis: insulin modulation (enhancement
of insulin secretion by B-cells and/or increased
tissue sensitivity to insulin), inhibition of diges-
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tive enzymes (slowing carbohydrate breakdown
via inhibition of a-glucosidase and a-amylase),
and antioxidant protection (neutralization of free
radicals that damage B-cells and the endothe-
lium) [2-3, 5, 7]. These mechanisms are often
combined in phytocomplexes to provide a mul-
titargeted approach to carbohydrate metabolism
disorders.

Alpha-lipoic (thioctic) acid is recognized as a
potent antioxidant with the potential to improve
insulin sensitivity; chromium enhances insulin
action at the level of receptors and metabolic
pathways; zinc acts as a cofactor in the formation
of insulin-containing granules within B-cells; se-
lenium is a component of glutathione peroxidase,
which maintains antioxidant defense in B-cells;
magnesium supports the function of GLUT4-de-
pendent pathways necessary for cellular glucose
uptake; and ascorbic acid (vitamin C) and to-
copherol (vitamin E) contribute to antioxidant
status and improve microcirculation in blood
vessels [4-5, 7, 10].

Regarding plant components, modern scientif-
ic publications frequently mention their use in the
prevention and treatment of carbohydrate meta-
bolism disorders. In particular, Phaseolus vulga-
ris (common bean), Trigonella foenum-graecum
(fenugreek), Zea mays (corn), and others inhibit
a-glucosidase in vitro, reducing postprandial glu-
cose peaks; Matricaria chamomilla (chamomile)
and Hypericum perforatum (St. John's wort) ex-
hibit anti-inflammatory activity, protecting the
intestinal mucosa and reducing insulin resistance;
Galega officinalis (goat’s rue), which contains
guanidine derivatives that stimulate B-cells, low-
ers fasting blood glucose; Eleutherococcus senti-
cosus (Siberian ginseng) improves glycemic con-
trol by modulating cortisol and insulin pathways;
Taraxacum officinale (dandelion) and Equisetum
arvense (horsetail), as sources of prebiotics, slow
carbohydrate transit and shift the microbiota to-
wards metabolically beneficial strains; Urtica
dioica (nettle) and Cichorium intybus (chicory)
contain polysaccharides that have a prebiotic ef-
fect and contribute to improved glycemic cont-
rol; Helianthus tuberosus (Jerusalem artichoke)
and Inula helenium (elecampane), rich in inulin,
improve insulin sensitivity and reduce oxidative
stress [2-4, 7, 9, 13-14].
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Among spices and natural sweeteners com-
monly used in dietary supplements, Zingiber of-
ficinale (ginger), Cinnamomum spp. (cinnamon),
Curcuma longa (turmeric), Stevia rebaudiana
(stevia), and Glycyrrhiza glabra (licorice) are
capable of inhibiting enzymes, enhancing insulin
sensitivity, and exhibiting anti-inflammatory ac-
tivity [3, 7, 9-10]. The combination of minerals,
vitamins, and phytocomponents in rationally for-
mulated compositions allows for targeted effects
on all key links in carbohydrate metabolism di-
sorders.

Conclusions

Within the framework of the conducted
study, a comprehensive analysis of the assort-
ment of medicines and dietary supplements, that
can reduce the risk of carbohydrate metabolism
disorders, available on the pharmaceutical mar-
ket of Ukraine as of January 1, 2025, was per-
formed.

The results revealed a predominance of DS
(82.32%) on the Ukrainian pharmaceutical mar-
ket. This can be attributed to the relative ease of
the registration procedure, aggressive marketing
strategies, and increasing consumer demand for
preventive healthcare products. The adoption of
Law of Ukraine No. 4122-IX in 2024 has the po-
tential to alter this landscape by strengthening
the requirements for the quality, safety, and cir-
culation of DS, which represents a crucial step
toward harmonization with European Union leg-
islation.

It was established that both medicines and
dietary supplements are predominantly domesti-
cally produced (62.9% and 79.75%, respective-
ly), which indicates the high competitiveness of
Ukrainian manufacturers. In the medicines seg-
ment, PJSC “Liktravy” leads the market, where-
as in the DS segment, LLC “Kliuchi Zdorovia”
holds the leading position.

The dosage form distribution was analyzed,
showing that among medicines, herbal raw mate-
rials, tablets, and infusion solutions are the most
common, while among DS, herbal raw materials,
capsules, and tablets prevail. This corresponds
to the needs of various consumer groups. The
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composition of medicines is mostly monocom-
ponent (74.3%), aligning with the principles of
evidence-based medicine. In contrast, DS tend to
feature multicomponent formulations (47.2%),
aimed at exerting a complex effect on metabolic
processes.

The practical value of the study lies in the
possibility of using the obtained data to form sub-
stantiated recommendations for the selection of
preventive agents in patients at risk of carbohy-
drate metabolism disorders, as well as for further
monitoring of changes in the range of products in
the context of legislative reforms. Healthcare pro-
fessionals should recommend, for the prevention
of carbohydrate metabolism disorders, registered
agents that contain components with proven effi-
cacy and safety, in addition to balanced nutrition
and physical activity. Consumers should select a
convenient dosage form, optimal price category,
and manufacturer, and strictly adhere to the rec-
ommendations for their use.

At the same time, several issues require fur-
ther investigation. In particular, the assessment of
the physical and economic accessibility of med-
icines and dietary supplements for consumers,
as well as the evaluation of adherence to quality
standards in the production and distribution cy-
cle, remains relevant.
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Anomauia:nonad 537 minblionie dopocauxmanudiacHosyykposuiidiabemy 202 1 poyi, iyaxinbkicmo,
3a npoenozamu excnepmis Mixcnapoonoi diabemuunoi ghedepayii, mooice 3pocmu 00 783 MinblioHi 00
2045 poxy. [Ipoginakmuka ma Kopexyis 8yene800H020 0OMIHY HAOY8aOMb 0COOIUBOT AKMYALHOCTI
8 KOHMeKCMi CyY4acHux nioxo0ie 00 JiKy8aHHs ma 3anodieaiHs MemaboniuHUux 3axX60Pr08AHb, 30Kpemda
yepes aMIHU OIEMU Ma BUKOPUCMAHHS OTEMUUHUX 000a80K. Memoro 00ciodiceHHs € cucmemamu3ayis
OaHUX NPO TIKAPCHbKI 3acobu ma Oiemuuni 000asKu, Wo 3aCmMOCo8YIOMbCsl OJisl 3HUNCEHHS PUSUK)
PO36UMKY NOPYULEHb 8V2leB00H020 OOMIHY, AKI Npeocmagieni Ha CY4acHOMY GapmayeemuyHomy
punxy Vkpainu. Mamepiaramu oocniodcenusi ciyeyeanu 0awi 3 Jlepocagnoeo peecmpy RiKapcbKux
3acobie Yxpainu, enekmponnoco 0osionuxka «Komnendiym» ma ounaun-pecypcy tabletkiua. 'V
pe3yibmami npo8eodeHo20 aHANi3y CIMAHOBLEHO, WO ACOPMUMEHM NPOOYKYii, Wo NOMEHYIUHO Modce
Oymu suKopucmara 0as npoPINaKmuKu nopyuleHb 8y2ne600H020 0oMiny, cmanosums 198 nozuyiil, 3
AKUX OLnbwicmes npunadae Ha diemuyni 0ooasku (82,32%), moodi sk aiKapcvKi 3acobu cmaHosiamo
17,68%. Takuii oucbananc noscHOEMbCA HUZbKUM PIBHEM HOPMAMUBHO20 Pe2yno8anus woodo obizy
diemuyHUx 000ABOK, IX WUPOKOW OOCMYNHICMIO, CRPOUWEHOI0 NPOYedypol0 peecmpayii, aKmueHuM
MapKemuHeom i BUCOKUM NONUMOM ceped HACeleHHs. 3HAuHYy 4acmuHy SK JIKAPCbKUux 3acodis,
max i OiEMuyHUx 0006a80K CKIA0AomMs NPOOYKMU SIMUYU3HAHO20 8upobHuymsea (62,9% ma 79,75%
8ION0BIOHO), WO CIOUUMb NPO OOCMAMHIO KOHKYPEHMOCHPOMONCHICMb VKPAIHCOKUX 8UPOOHUKIS.
YV ceemenmi nikapcokux 3acobie nioepom € IIpAT «Jlikmpasuy», a ceped Odiemuunux 006a80K —
TOB «Knwoui 300pos’sy. Ll[ooo ¢opm eunycky, mo cepeod NiKapcbKux 3acobié¢ OOMIHY€E POCIUHHA
CUPOBUHA, MAOTemMKU Ma po34uru 01 iHPY3il, a ceped JIEMUYHUX 00DABOK — POCIUHHA CUPOBUHA,
Kancyiu ma maoniemku, wjo 0036075€ 3a0080IbHUMU NOMPedU PI3HUX 2pyn cnodxcusadis. Y npoyeci
AHANI3Y KOMNOHEHMHO20 CKIAOY 6CMAHOBIEHO, WO JIKAPCHKI 3aco0u 30e0i1buloc0 Maioms MOHO-
KomnoHenmuuil cknao (74,3%), mooi sk diemuuni 006a6Ku 4acmo NOEOHYIOMb KilbKa Oi0aKmMuUeHUX
Komnonenmis (47,2%), wo mooice 3abe3neuysamu KOMNIEKCHY Oil0 HA MemaboniyHi npoyecu.
Baoicnusoro nepcnekmu6oio € 3minu, wjo Modcyms 8i00Ymucs Ha pUHKY 6HACTIOOK NPUUHAMMSL 3aKOHY
Vrpainu Ne4122-1X y 2024 poyi, sakuii nepedbauae nocuienHs 0epiHcasHo20 KOHMPOuO HAO AKICMIO,
be3neynicmio ma odicom JiEMUYHUX O0OABOK, WO HAOIUICYE BIMYUSHAHE 3AKOHOOABCMBO 00 HOPM
Esponeticvkoco Corw3zy. Pazom 3 mum, akmyaibHUMU 3a1UMAIOMbCA RUMAHHSA OYIHKU i3uyHol ma
EeKOHOMIYHOI QOCMYNHOCII MAKUX 3aC00i8 CROXCUBAUAM, IX 8I0NOBIOHOCMI CIMAHOAPMAM SAKOCMIL.

KurouoBi cioBa: gietnyni 100aBKH, MOPYIIEHHS BYIVIEBOAHOTO OOMiHY, TOCIHIIKEHHS PHHKY,
JKapchKi 3acoou
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Abstract: E. cardamomum is officially included in the Pharmacopoeias of India, United Kingdom,
and United States of America. In our country, it is a spice and is not used for medical purposes. The
study of the macro- and microscopic structure of fruits and seeds, as well as chemical components,
in particular polysaccharides, will allow developing methods for quality control of raw materials
for fruits with E. cardamomum seeds. This approach will expand the use of herbal preparations with
cardamom in Ukraine. In addition, it will ensure the waste-free use of cardamom in the medical,
pharmaceutical and food industries, since only seeds rich in volatile essential oils are used for
industrial purposes, and the pericarp is utilized. The article analyzes the current literature data
on the phytochemical composition, use in pharmacy and medicine of E. cardamomum. The main
morphometric features of E. cardamomum fruits and seeds, which play a key role in the identification
of the species, have been established. The anatomical features of fruits and seeds of E. cardamomum
were studied under light and electron microscopes, a number of micromorphological features were
revealed, in particular, idioblasts with essential oil, angular layer, waxy scales on the surface of seeds.
Quantitative determination of polysaccharides in seeds, fruits and pericarp of E. cardamomum was
carried out. The highest content of polysaccharides was found in the pericarp - 4.7%, the average in
the fruit - 2.8% and the lowest in the seeds - 2.22%.

Keywords. Elettaria Cardamomum; Polysaccharides; Capsule; Seeds; Light Microscopy; Scanning
Electron Microscopy.

Introduction of damaged tissues. The process of inflammation

Stress factors and emotional instability lead  occurs as a response to aggression in order to
to a significant increase in chronic diseases  repair tissues [2,3]. The modern therapies include
accompanied by systemic inflammation in the anti-inflammatory drugs, which can often have
human body. The World Health Organization side effects, such as gastric ulcers, heart failure,
supports the use of plants with a scientific  stroke or heart attack, liver or kidney failure, etc.
evidence base for the treatment and prevention of  The search for natural and safe remedies to combat
somatic diseases that can lead to complications by  inflammatory processes of various genesis has
activating the inflammation process, accompanied ~ become a priority among researchers in recent
by the release of cytokines that affect the repair  years. In addition, there is a growing interest in
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foods, spices, and dietary supplements that could
prevent the development of inflammation in the
body at the prevention stage [4,5].

Elettaria cardamomum L., a member of the
ginger family (Zingiberaceae), is a well-known
plantwhose fruits have long beenused in cooking,
perfumery, and for the treatment of various
diseases [2,3]. A series of studies by scientists
from around the world have been largely aimed
at identifying the antioxidant properties of
cardamom [6,7]. For example, scientists from
Pakistan measured the antioxidant potential
of methanolic extracts of green cardamom
(E. cardamomum) based on a significant amount
of antioxidants, including phenol, compounds —
flavonoids, which can inhibit lipid peroxidation
due to their antioxidant activity. They concluded
that cardamom consumption not only reduces
the risk of developing cancer and various
diseases, but also prevents the rancidity of fatty
foods [4]. Indian researchers paid attention to the
study of the chemical components of cardamom
essential oil and their potential pharmacological
properties. They found out thatdaily consumption
of cardamom capsules is nothing more than a
nutraceutical and functional food that can protect
a person from many chronic diseases [4,8]. A
group of scientists from Tunisia and Canada
studied the antibacterial and anti-inflammatory
activity of cardamom extracts in periodontal
infections. Cardamom extracts showed strong
antibacterial activity against common gram-
negative periodontal pathogens, including Ag-
gregatibacter ctinomycetemcomitans, Fusobac-
terium nucleatum, Porphyromonas gingivalis,
and Prevotella intermedia. Scientists believe
that this activity is probably due to the presence
of a large amount of 1,8-cineole in cardamom
fruit [9].

Since the chemical composition of cardamom
fruit is rich not only in essential oils, but also
contains polysaccharides, we focused our
research on the quantitative determination of
these substances in E. cardamomum fruits. In
addition, the study of the main morphological
and anatomical features of fruits and seeds will
help to distinguish this species from three others
available on the European market, and will also
allow to apply these identified features in the
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development of quality control methods of raw
materials for E. cardamomum fruits and seeds.

Aim

To conduct a morphological and anatomical
study and quantitative determination of
polysaccharides in fruits, pericarp and seeds of
E. cardamomum.

Materials and Methods

Light microscopy was performed according
to the standard method described in the State
Pharmacopoeia of Ukraine (SPhU) [10].
Scanning electron microscopy was taken at
the N.G. Kholodny Institute of Botany using a
scanning electron microscope (JSM-6060-LA,
Japan).

Temporary preparations for anatomical and
histochemical studies were made in aqueous
medium and aqueous glycerol solutions of various
concentrations under a ULAB microscope (x40,
%100, x1000) equipped with a Canon EOS 550
digital microphotographic camera. Each fruit and
seed fragment were examined ten times to obtain
objective data.

The quantitative determination of poly-
saccharides in E. cardamomum fruits and seeds
was established by the gravimetric method [11].

Results

Light microscopy

The fruit of E. cardamomum is a capsule,
elongate-ovoid, ovoid or broadly ovoid, 0.5 to
2 cm long, triangular, greenish to pale brown,
smoky greenish with a slight dull yellow tint.
The base of the capsule is more rounded than
the top, often with the remains of a pedicel
(Fig. 1.A3). The top of the fruit is beak-shaped,
formed from the remains of a three- three-lobed-
style (Fig. 1.A1).

The capsule, erect, three-nested, formed
from a syncarpy gynoecium. The consistency of
fresh pericarp is fleshy, juicy. It opens with three
longitudinal cracks. The surface of the capsule
is striped with shallow furrows (Fig. 1.A2). The
capsule is multi-seeded, contains from 10 to
20 seeds, which are arranged in two rows, almost
sticking together due to the filmy coverings,
forming a compact mass.

Cardamom seeds are dark brown, gray-black
to black in color, about 3.5-4.4 mm long and 2.6-
3.2 mm wide, unevenly angular, transversely
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Fig. 1. Morphometry of fruits (A) and seeds (B) of E. cardamomum: 1 — top of the capsule,

2 — surface of the capsule, 3 — pedicel.

F

G

Fig. 2. Light microscopy of the outer (A, C, F) and inner (B, D, E, G) epidermis of the capsule of
E. cardamomum: A, B —x100, C, D, E - x400, F, G —x1000. 1 — an idioblast cell with brown contents,

2 — single crystals
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wrinkled, without cavities, with a longitudinal
channel containing aromatic substances (Fig. 1B).
The seeds are enclosed in a colorless membranous
shell. It has a characteristic sweetish aroma with
notes of eucalyptus and camphor, which quickly
disappears when the seeds are ground, and a
strongly spicy taste.

The outer and inner epidermises of the
cardamom pericarp were examined under a light
microscope. The cells of the outer epidermis
are multi-angular, unevenly elongated or square
in shape with rather thick membranes, among
which there are occasionally cells-idioblasts
with light brown, lemon or brown contents,
which either occupy the entire cell space or are
compacted in the middle part of the cell (Fig. 2.
A, C, F 1). The idioblast cell is surrounded by
6-8 radially arranged epidermal cells (Fig. 2.
F 1). The cells of the inner epidermis are more
regular elongated multicornered shape, the
cell membranes are thinner, but the layering of
rows of cells is thicker. The number of idioblast
cells is twice as large as on the outer side and
their contents completely fill the cell (Fig. 2. B,
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D, E, G 1). A significant number of crystalline
inclusions in the cells of the inner epidermis of
the cardamom capsule was noted (Fig. 2. D, E,
G2).

The cross-section through the pericarp
of E. cardamomum demonstrates three main
components: cuticle (Fig. 3. D 4), main pa-
renchyma (Fig. 3.A-D) and collateral closed
vascular bundles (Fig. 3.A, B 3).

The cuticle is characterized by rather large
rectangular-elongated cells that extend along
the entire surface of the fruit (Fig. 3. D 4).
The main parenchyma is multilayered, its cells
are trapezoidal, multi- or hexagonal in shape,
voluminous, with thick membranes and simple
straight pores (Fig. 3. D 5). Vascular bundles are
closed collateral with well-defined xylem vessels,
passing on longitudinal strips of the fruit surface
(Fig. 3. A, B 3).

The pulp of the fruit is dotted with numerous
cavities containing a brown substance, which
are localized in idioblast cells (Fig. 3. A-C 1).
At high magnification, large prismatic crystals
are clearly visible, which are found in many

C
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D

Fig. 3. Light microscopy of a cross-section through the flesh of a pericarp E. cardamomum: A —x100,
B —x400, C, D —x1000. 1. — idioblast cell with brown contents, 2. — single crystals, 3. — collateral closed
vascular bundle, 4. — cuticle, 5. — simple straight pore of parenchyma cell.
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parenchymal cells of the fetal pulp and can also
be concentrated around the cavities (Fig. 3.
C2).

To determine the type of the substances that
were in the idioblast cells, thin sections of the
outer and inner epidermis of the fruit, as well as a
cross-section through the capsule, were placed in
a Sudan III solution for 5—-10 minutes.

We observed pink-orange coloration of cells
in the parenchyma that accumulate essential oil
(Fig. 4. A-F 1), as well as the accumulation of
cutin (Fig. 4. E, F 2) in the outer layer of cells in
the cross-section of the capsule.

To study the surface of cardamom seeds, a
thin section was made from an E. cardamomum
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seed and examined under a light microscope.
The seed epidermis is formed by tightly closed
rectangular cells transversely located to the fruit
surface (Fig. 5.A).

Magnification of x1000 times allows us to
see that the edges of the cells can be not only
rectangular, but also beveled at the ends (Fig. 5.B).
Through the first layer of integumentary cells, we
can see a cluster of ellipsoidal cells (Fig. 5.C 1),
which are chaotically arranged in dense rows and
densely filled with spherical inclusions of lipid
inclusions (Fig. 5.C 2), which, when interacting
with Sudan III, are colored orange (Fig. 5.D 3).
Also, atamagnification of x 1000, single prismatic
crystals are present in the cells (Fig. 5.D 4).

E
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Fig. 4. The result of the reaction with Sudan III for the detection of lipid substances on the outer (A, B) and
inner (C, D) surfaces of the fruit and in the cross-section through the capsule (E, F) of E. cardamomum as a
result of the reaction: A, C, E —x400, B, D, F —x1000; 1. — idioblast cell with essential oil, 2. — cutin layer.
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Fig. 5. Light microscopy of the surface of E. cardamomum seeds: A —x100, B-D —x1000, 1. — cells filled
with reserve substances. 2. — lipid inclusions, 3 — the result of reaction with Sudan III, 4 — single crystals.

Scanning electron microscopy

The study of the fruit surface under a scanning
electron microscope revealed a deeply wrinkled
surface with numerous plates of epicuticular
wax, represented by scarious and unevenly
edged, uniformly oriented plates (Fig. 6 A, B).
The cuticle is striated, with flattened projections
and wavy contours. The surface relief is uneven,
with periclinal walls raised relative to anticlinal
walls.

The electron scanning microscopy of
cardamom seeds showed an unevenly wavy
surface structure with transverse striations of the
layers and a large amount of epicuticular wax on
the seed surface. The base of the seed is widened,
and the apex is blunt, narrowed, thus creating an
obovate shape (Fig. 6 C, D).

Determination of polysaccharides

quantitative content

For the quantitative determination of
polysaccharide content, we selected raw mate-
rials: fruits, pericarp and seeds, which were
ground in a ceramic mortar (Fig. 7).

Extracts were prepared from the raw
materials according to the standard method
(State Pharmacopoeia of Ukraine, add. 5,
2021). The quantitative determination of poly-
saccharides in fruits, pericarp and seeds of
E. cardamomum was carried out in accordance
with SPhU 2.5 Monograph “Plantaginis
majoris foliaN”. A threefold increase in ethanol
was added to 25 ml of the extracts obtained.
The extracts with the addition of ethanol were
left to cool for an hour and then centrifuged
for half an hour. The resulting precipitate was
filtered with filter paper and dried to a constant
weight (Fig. 8).

The content of polysaccharides in terms of dry
matter in the studied samples was: in pericarp —
4.7 + 0.11%, in fruit — 2.8 + 0.09%, in seeds —
2.22 +£0.06%.

The highest quantitative content of poly-
saccharides was found in cardamom pericarp —
4.7%, and the lowest in seeds — 2.22%. The
fruits showed an average result, with the same
amount of raw materials taken - 5 g, which can be
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C D

Fig. 6. Electron scanning microscopy of the surface of the capsule (A, B) and seed (C, D)
of E. cardamomum.

Fig. 7. The crushed raw material of E. cardamomum

Fig. 8. The filtered precipitate is ready for complete drying.
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explained by the different weight ratio of seeds to separate the fruits of this species from possible
and pericarp in cardamom fruits. impurities.

Finally, it can be noted that the quantitative

Table 1 Quantitative content of polysaccharides  determination of the content of the sum of

in different types of medicinal plant materials polysaccharides in fruits, pericarp and seeds of

N . E. cardamomum according to the methodology
¢ 1cntna! I;Iant I A’h d Note from the monograph DFU 2.5 “Plantaginis
mz.1 (_ma s. _ poysaccharices majoris folia¥” [11] found that all parts of the
P Zla_”mglms majoris Not less than fruit contain polysaccharides. Although the
Jolia 12-147 [11] content is not as high as in the leaves of greater
Parthenocissus plantain, which range from 12% to 14.7%, but
quinquefolia folia 4,9 [12] still the pericarp can be used as an additional
Ocimi basilici folia 4,44 [13] source of polysaccharides with 4.7%, Such use
Elaeagni angustifolia will ensure the waste-free use of cardamom in
Sructus 3,48 [14] the medical, pharmaceutical and food industries,
Teucrium since seeds rich in volatile essential oils are used
chamaedrys herba 3,20 [15] for industrial purposes.
Teucrium montanum Financing
herba 2,81 [15] This study did not receive external funding.
Thymus serpyllum Conflict of interest
herba 0,28 [16] There is no conflict of interest in this article.
No rewards received.
Having analyzed the literature on alternative Consent to publication
sources of polysaccharides, it should be noted All authors of the article are acquainted with

(Table 1) that cardamom fruits, although they the final version of the manuscript and have no
cannot compete with the main pharmacopoeial  objections to its publication. The article does not
plant materials containing polysaccharides, may  use personal data and information about patients.

well serve as an alternative source. ORCID ID and author contribution
Conclusions 0009-0006-5021-798X (B, C, D) Soltyk Olga
A detailed morphological and anatomical 0000-0002-8095-4255 (A, E, D, F) Makhinya

analysis of the most important diagnostic features  Larysa

of cardamom fruits, pericarp and seeds using light A — Conception and design of the work, B —

and electron scanning microscopy was carried Data collection and analysis, C — Responsibility
out: idioblasts with essential oil, cutin layer, wax  for the statistical analysis, D — Writing the article,
flakes on the surface of seeds, which will allow  E—Critical review, F — Final approval of the article
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Anomauin. E. cardamomum ogiyitino exaouenuti 0o Dapmaroneti Inoii, Benuxobpumanii
ma Cnonyuenux [lImamie Amepuxu [1]. /[na nawoi kpainu 6iH € cneyicio i 8 MEOUYHUX YIIAX He
3acmocogyemucs. Buguenns mMakpo- i MiKpOCKONIYHOI cmpyKkmypu n100i8 ma HACIHHA, a4 MAKod#C
XIMIYHUX KOMNOHEHMIB, 30Kpema nouicaxapuodis, 003601ums po3pooumu Memoou KOHmpoio aKocmi
cupoguHu Ha n1oou 3 Hacinuam E. cardamomum. Takui nioxio pouupums UKOPUCTNAHHSA POCTUHHUX
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npenapamieé 3 BUKOPUCAHHAM Kapoamowny 6 Yxpaini. Kpim moeo, 3abesneuums 6e36i0x00He
BUKOPUCMAHHS KAPOAMOHY 8 MeOUYHIl, (apmayeemuunil ma Xap4osil 2any3sxX, OCKIIbKU O
NPOMUCTIOBUX Yilel BUKOPUCMOBYIOMb MINbKU HACIHHA 6azame Ha aemKi eqipui onii, a oniooHi
ymunizytoms. Y cmammi npoananizo8ano CyuacHi iimepamypHi 0aui wooo Qimoximiunoco ckiaoy,
s3acmocysanns y ¢apmayii ma meouyuni E. cardamomum. Becmanoeneno ocnoeni mopgomempuuni
o3Haxku nnoodig i Hacinua E. cardamomum, axi eidieparomv K1i0408y pons 6 ioenmuikayii 6uoy.
Jlocnioowceno anamomiuni ocobnueocmi niodie ma uaciuus E. cardamomum nio ceimnosum ma
eIeKMPOHHUM MIKPOCKONAMU, BUABLEHO HU3KY MIKPOMOP@ONOLIUHUX O3HAK, 30Kpema, idiobnacmu
3 eghipHoto oni€r0, KYMUHOBUIL AP, 80CKOBI JIYCOUKU HA NosepxHi HacinHA. [Iposedeno KinbKiche
BU3HAYEHHS noaicaxapudie 6 HAcCiHHi, niodax ma onaoousax E. cardamomum. Havieuwuii emicm

nonicaxapuoie euaeLeHo y OniooHsAxX - 4,7%, cepeouitl y niodax - 2,8% ma natiHudicuull y HACIHHI -
2,22%.

Keywords. Elettaria cardamomum, momicaxapuay, KOpoOOYKa, HACIHHS, CBITJIOBA MIKPOCKOIIS,
€JIEKTPOHHA CKaHy04a MIKPOCKOIIS.
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Abstract: pharmaceutical provision plays a leading role in maintaining the proper level of public
health and social security. From the perspective of a holistic approach, the pharmaceutical provision
system is an integrated structure that combines the processes of manufacturing and circulation
of medicines, as well as the implementation of pharmaceutical care and services. However an
approach, that would characterize pharmaceutical provision as a complex work of its stakeholders
and would describe the role of each of them, has not been formulated yet. The aim of the research
was to characterize the approach according to which pharmaceutical provision is a complex work of
stakeholders of the pharmacy field and to describe their roles in its context. For the stated purpose, we
used content analysis, logical and system analyses. Printed and electronic open information sources,
current legislation of Ukraine, and scientometric databases were the materials of our research. As a
result of the data analysis, we identified the main stakeholders of pharmaceutical provision system —
pharmacies, pharmaceutical manufacturers, wholesale pharmaceutical companies and the state.
Pharmacies are a key link for proper functioning of pharmaceutical provision system because their
employees are in direct contact with consumers of medicines and medical devices, thus providing
pharmaceutical care and pharmaceutical services. It is obvious that the vast majority of medicines is
industrially produced, so manufacturing pharmaceutical companies may be considered as flagships of
pharmaceutical provision. Their activities promote the development of medicines, around which, in fact,
the system of pharmaceutical provision revolves. The work of wholesale pharmaceutical companies
creates and maintains supply chains, thereby ensuring continuity and the physical availability
of medicines. Pharmaceutical logistics is quite specific with the highest level of responsibility and
unconditional compliance with international standarts. The state implements pharmaceutical provision
for the population through different mechanisms of organizational, economic, social, controlling, legal
and educational nature. The generation and support of state authorized bodies and institutions, the
approval of national and sectoral regulations help to clearly establish rules for the functioning of all
participants in pharmaceutical provision, outline their responsibilities, duties, and rights, and protect
consumers of medicines at the same time. And only the coordinated work of all stakeholders can
ensure effective pharmaceutical provision to meet society's needs for its own safety and health.

Keywords: Drugs; Medication Therapy Management; Pharmaceutical Care; Pharmaceutical
Products; Pharmacy Services; State Medicine Health Care Economics And Organizations.
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Introduction

Pharmaceutical provision plays a leading role
in maintaining the proper level of public health
and social security. Even temporary unavailability
of necessary medicines can cause a real panic
among the population, which we observed during
the COVID-19 pandemic and during russia's
armed aggression against Ukraine.

According to researchers, the term
“pharmaceutical provision” should be considered
as an organizational, legal and socio-economic
subsystem in the domestic health care system, the
purpose of which is to provide high-quality and
affordable pharmaceutical care to the population
by entities of the pharmaceutical sector of the
health care industry, including state institutions,
on the principles of the rule of human rights,
with certain indicators of the socio-economic
efficiency of the specified subsystem, which
characterize the state of pharmaceutical provision
for the population of Ukraine [1].

The effective pharmaceutical provision
allows to optimize pharmacotherapy and to
improve access to medicines. These issues
have been studied by the a number of leading
scientists: A. Nemchenko [2] and A. Gonchar
[3] worked with pharmaceutical provision of
the population with cardiovascular diseases
and economic affordability of antihypertensive
drugs; V. Nazarkina [4] studied the availability of
products for special medical purposes to children
with phenylketonuria; I. Kostyuk [5] justified
the scientific and methodological approaches
of improving pharmaceutical provision for
children with bronchial asthma; P. Oliynyk [6]
hidghlighted pharmaceutical provision of the
population in extreme conditions of martial law;
N. Tkachenko's [7,8] and V. Demchenko's [8]
publications were dedicated to legal aspects of
pharmaceutical provision and pharmaceutical
services.

Pharmaceutical provision is an area that is
directly within the sphere of state interests, as it
affects the state of social welfare, the health of
the population, and therefore the development
and potential of the entire society [9].

Health care specialists used to consider
pharmaceutical provision as a sum of medicines
and pharmaceutical care (services) neglecting
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the way how medicines became physicaly and
economically available.

From the perspective of a holistic approach,
the pharmaceutical provision system is an
integrated structure that combines the processes
of manufacturing and circulation of medicines,
as well as the implementation of pharmaceutical
care and services.

However an approach that would characterize
pharmaceutical provision as a complex work of
its stakeholders and would describe the role of
each of them, has not been formulated yet.

Aim

To characterize the approach according to
which pharmaceutical provision is a complex
work of stakeholders of the pharmacy field and
to describe their roles in its context.

Materials and methods

For the stated purpose, we used content
analysis, logical and system analyses. Printed
and electronic open information sources, cur-
rent legislation of Ukraine, and scientometric
databases were the materials of our research.

Review and discussion

Modern approaches determine pharmaceutical
provision as an integrated system that combines
the implementation of pharmaceutical care (PC),
pharmaceutical services (PS), and drug provision.

As a result of the data analysis, we identified
the main stakeholders of the pharmaceutical pro-
vision system — pharmacies, pharmaceutical
manufacturers, wholesale pharmaceutical com-
panies and the state. All of them are directly
engaged in pharmaceutical provision.

Pharmacies are the key link for proper
functioning of pharmaceutical provision system.
Pharmacies employees are involved in direct
contact with consumers of medicines and medical
devices, thus providing pharmaceutical care and
pharmaceutical services.

According to the updated version of the Law of
Ukraine 'On Medicines' (effective from January 1,
2025, No. 2469-1X), pharmaceutical care is a set
of organizational, legal, medical, pharmaceu-
tical and socio-economic measures aimed at
ensuring effective pharmacotherapy, rational use
of medicines, incorporating solving problems
with their individual prescription, which includes
the participation of a pharmaceutical worker and
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Wholesale
pharmaceu-
tical
companies

Manufactu-
ring
pharmaceu-
tical
companies

Pharmacies

Fig. 1. The schematic drawing of the main
stakeholders of the pharmaceutical provision
system.

a doctor in the treatment process in terms of
substantiating the choice of necessary medicines,
advising the patient on their use, monitoring
and evaluating the results of pharmacotherapy,
achieving optimal clinical results at minimal eco-
nomic costs, optimizing the system for selecting
necessary medicines, as well as generalizing
information about them for the population in
order to optimize pharmacotherapy [10].

Resolution =~ CM/Res(2020)3  on  the
implementation of pharmaceutical care for the
benefit of patients and health services, adopted
by the Committee of Ministers on 11 March
2020 at the 1370th meeting of the Ministers'
Deputies, defined, that the principal elements of
pharmaceutical care are:

e the central role of the pharmacist;

e the patient-centred care approach;

e collaboration with carers, prescribers and
other health care professionals (integrated
care);
prevention, detection and resolution of
medication-related problems;
taking responsibility for optimising
medication use in order to improve a
patient’s health outcomes and quality of
life [11].

It is worth to note that pharmaceutical
care actively develops due to the use of digital
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technologies now. Researchers describe the
use of mobile applications [12, 13], telephone
consultations or online consultations on various
platforms [14, 15]. The processes of writing and
transmission of prescriptions have also become
digitalized due to the spread and active use of
different electronic systems. It has solved some
of the problems connected with illegibility of
handwritten prescriptions [16].

Certain directions for the remote (distance)
supply of quality pharmaceutical care with the
support of information, telecommunication
technologies and infrastructure may be
considered as components of the concept of
"telepharmacy" — a tool for creating relationships
between a pharmaceutical specialist and a patient
and/or a medical specialist in cases where they
do not have direct (personal) contact with each
other [17, 18].

There is successful experience in creating and
developing telepharmacies, which shows high
customer satisfaction with the services provided
by such healthcare institutions [19].

Changes in the concept, and, accordingly,
in society's requirements for the supply of
pharmaceutical care to the population, necessitate
an increase of the variety of pharmaceutical
workers responsibilities.

The aforementioned the updated version of
the Law of Ukraine 'On Medicines' (effective
from January 1, 2025, No. 2469-1X) also defines
the concept of "pharmaceutical service": a
service for the supply of pharmaceutical care
by a pharmaceutical worker of a pharmacy,
in particular during the process of medicines
dispensing, which includes the sale, information
about its use, education and promotion of a
healthy lifestyle for a patient and the provision
of information about medicines, including within
the framework of ensuring responsible self-
medication in accordance with the protocols of
pharmacists [10].

Researchers have established that 7 types of
pharmaceutical services can be provided now, for
example:

1. pharmacotherapeutic services aimed to
organize proper adherence of medication
regimens in accordance with the level of
patient compliance;
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2.a set of measures that allow to reach effec-
tive pharmaceutical care, final product-
oriented pharmaceutical services;
.organization of primary medical care,
carrying out sanitary and educational acti-
vities;
.conducting and promoting screening tests
in the pharmacy;
.active participation in socially important
projects and events (against drug addiction,
obesity etc.);
6. helping to preserve public health and to
maintain a decent quality of life for citizens;

7.other modern services, for example, par-
ticipation in the centralized collection of
unused pharmaceutical products, their
packaging, etc [20].

However, in the report of the International
Pharmaceutical Federation (FIP) («Pharmacy:
a global overview 2015-2021». Workforce,
medicines distribution, practice, regulation
and remuneration»), that presents the results
of an analysis of the pharmaceutical services
organization in 74 countries around the world,
experts counted about 44 pharmaceutical
services, that are provided by pharmaceutical
workers directly during the communication with
clients in a pharmacy [20].

The International Pharmaceutical Federation
also emphasizes that pharmacists can provide a
range of primary healthcare services, including
vaccinations, screening and management
of chronic non-communicable diseases, the
management of common ailments (including
prescribing authority for common conditions),
improving the use of medicines and addressing
antimicrobial resistance. This needs to be
supported by enabling legislation, policies and
regulations, but also by an appropriate funding
and remuneration models that ensure their
sustainability and equity of access [21].

Payment structures and reimbursement
models for pharmaceutical care services vary
widely, which can be a barrier to widespread
adoption. Providing standardized reimbursement
systems that recognize the value of pharmacist
services is essential [22].

Researches suggest that high-quality phar-
maceutical care can positively impact clinical,

4

5
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humane, and economic outcomes for conditions
such as chronic renal failure [23], hypertension
[24], and diabetes [25]. We believe that this trend
could significantly reduce the burden of chronic
diseases on the healthcare system.

We would like to highlight some ethical and
deontologicalaspectsofprovidingpharmaceutical
care and pharmaceutical services. Taking into
account that patients' personal information is
shared with healthcare specialists during the
communication, pharmaceutical workers must be
extremely careful and delicate. Pharmacists must
ensure that patients' confidentiality is respected
and they are treated impartially, in accordance
with the Ethics Code of Pharmacists of Ukraine
[26].

One of the main tasks of any pharmacy is to
dispense medicines to the population. It is obvious
that the vast majority of medicines is industrially
produced, so manufacturing pharmaceutical
companies may be considered as flagships of
pharmaceutical provision. It is possible to use
medicines in order to treat, prevent, diagnose,
recover or improve physiological functions due
to the production activities of pharmaceutical
companies.

According to the rules of Good Manufacturing
Practice, the pharmaceutical company is obliged
to manufacture medicines in such a way as to
ensure their compliance with their intended
purpose, the requirements of the registration
dossier or the investigational medicinal product
dossier for clinical trials (as applicable), and
to eliminate the risk to patients associated
with insufficient safety, quality, or efficacy of
medicines [27].

Pharmaceutical industrial enterprises deve-
lop pharmaceutical science and advanced tech-
nologies, employ a large number of pharmaceutical
specialists and specialists in related fields, and
make medicines more accessible through the
production of generic drugs.

It is also needed to underline that not only
large industrial enterprises can be manufacturers
of drugs. It is well known that a pharmacy (if it
has a special license, the necessary conditions,
equipment and workforce) can also be a kind of
manufacturer of drugs. Such production is called
extemporaneous.
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Pharmaceutical logistics is vitally important
link, that ensure that the pharmaceuticals reach
the right people in the right place on time. Taking
into consideration the distances that medicines
have to cross to be available in every corner of
Ukraine, pharmaceutical distributors play an
essential role because of their great importance
in shaping the market structure and increasing the
circulation of medicines [28].

The principal task of a pharmaceutical
distributor is to coordinate the interests of
manufacturers, commercial retail sector entities,
medical organizations and the state. Distributors
work in all three sectors of the Ukrainian
pharmaceutical market:

1) commercial retail segment;

2) hospital segment;

3) public procurement market [28].

Logistics in the pharmaceutical industry
is quite specific with the highest level of
responsibility and unconditional compliance
with all 7R rules: maintaining the highest quality
of products, delivering them within a specified
time, compliance with storage and transportation
conditions, compliance with certification,
licensing, and documentary support, the level of
service must be exceptionally high because any
non-compliance with conditions may result as a
danger for human health [29].

In our opinion, the work of logistics
intermediaries is very special because a relatively
small amount of pharmaceutical specialists are
involved in logistics processes, but the results of
this work have a great impact on the activities
of pharmacies and consumers, thereby ensuring
supply chains continuity and the physical
availability of medicines.

In terms of organizational and legal forms
of activity, the state implements pharmaceutical
provision for the population through voluntary
and compulsory medical insurance and
reimbursement of the cost of pharmaceutical care.
In addition, preferential distribution of medicines
and medical devices is a supplementary form of
pharmaceutical provision functioning in domestic
and foreign health care systems [1].

The state is also able to influence pharmaceuti-
cal provision by regulating of pharmaceutical
sector. These measures involve the use of a system
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of state orders, licensing, pricing, setting standards
and controlling the production, circulation and use
of some drugs, establishing rules for prescribing
and dispensing drugs, etc.

The establishment and support of state
authorized bodies and institutions, the approval
of national and sectorial guidelines help to
clearly set the rules for the functioning of all
participants in pharmaceutical provision, outline
their responsibilities, duties, and rights, and
protect consumers of medicines at the same time.

To our mind, the state also influences
pharmaceutical provision by giving high-quality
pharmaceutical and medical education on its
territory in higher education institutions.

In Ukraine, this mechanism works thanks to
approved educational and professional standards,
as well as the introduction of the Unified State
Qualification Examination (EDKI) — the main
form of certification of applicants for the field
of knowledge “22 Health Care”. This exam
was introduced in 2019 to ensure a high level
of training of health care workers and unify the
standards of their education. The exam results
are a criterion for determining the professional
suitability of a graduate and issuing a higher
education diploma [30].

Internship, regulated by the Regulations
on Internship and Secondary Medical
(Pharmaceutical) Specialization, approved by the
Order of the Ministry of Health of Ukraine dated
June 22, 2021 No. 1254, facilitate to increase
the level of practical and theoretical training of
pharmacist interns, their professional readiness
for independent activity in their specialty, which,
we believe, also has a positive effect on the further
pharmaceutical provision of the population [31].

We also see the certification of pharmacists
as a way to improve pharmaceutical provision,
since it is carried out with the aim of increasing
professional skills, responsibility for the
efficiency and quality of work. It is an important
form of moral and material stimulation aimed
at improving the activities of pharmacy
enterprises of all forms of ownership engaged in
pharmaceutical activities [32].

Conclusions

Pharmaceutical provision plays a leading role
in maintaining the proper level of public health
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Table 1. The roles of defined stackeholders in pharmaceutical provision system

Stackeholder Description of its role in pharmaceutical provision
Pharmacies * providing pharmaceptical care and pharmaceutical services;
* "telepharmacy" options.

Pharmaceutical medicines manufacturing; . . .

manufacturing . d;Yelopment of pharmaceutical science and advgnc;ed technologle‘:s; .

companies . hlrlng of a lgrge number of phamaceutlcal specialists apd speaahsys in related fields;

» making medicines more accessible through the production of generic drugs.

Wholesale * ensuring physical availability of medicines;

pharmaceutical < unconditional compliance with all 7R rules.

companies

* voluntary and compulsory medical insurance;
 reimbursement of the cost of pharmaceutical care;

* reimbursement of the cost of medicines;

» preferential distribution of medicines and medical devices;

State * regulating of pharmaceuticgl sector (sta.te orders, licensing, pricing, setting s.tandards
and controlling the production, circulation and use of some drugs, establishing rules
for prescribing and dispensing drugs, etc);

* establishment and support of state authorized bodies and institutions;
* approval of national and sectorial guidelines;
* providing pharmaceutical and medical education.

and social security. Nowadays it is an integrated
system that combines the implementation of
pharmaceutical care, pharmaceutical services
and the provision of medicines. It is necessary to
combine the work of pharmacies, pharmaceutical
manufacturing companies, wholesale
pharmaceutical companies and the state for the
successful functioning of such a system.

Pharmacies are the key link for proper
functioning of pharmaceutical provision system
because their employees are in direct contact
with consumers of medicines and medical
devices, thus providing pharmaceutical care and
pharmaceutical services.

Pharmaceutical care, as acomplex of measures
of various nature, is aimed to ensure rational and
safe pharmacotherapy of patients, optimize costs,
and prevent undesirable occurrences during
treatment. The rapid development of modern
information and telecommunication technologies
helps to improve the quality of pharmaceutical
care.

Pharmaceutical services include the sale,
information about drug use, education and
promotion of a healthy lifestyle for a patient and
the spreading of information about medicines,
ensuring  responsible  self-medication  in

accordance with the protocols of pharmacists.
High-quality pharmaceutical care can positively
impact clinical, humane, and economic outcomes
for certain conditions. We firmly believe that this
trend could significantly reduce the burden of
chronic diseases on the healthcare system.

Manufacturing pharmaceutical companies
may be considered as flagships of pharmaceutical
provision because their activities promote the
development of medicines, around which, in fact,
the system of pharmaceutical provision revolves.
In fact both industrial facilities and compounding
pharmacies can act as manufacturers of
medicines.

Pharmaceutical logistics is vitally important
link, that ensure that the pharmaceuticals reach
the right people in the right place on time. The
work of wholesale pharmaceutical companies
creates and maintains supply chains, thereby
ensuring continuity and the physical availability
of medicines. Logistics in the pharmaceutical
industry is quite specific with the highest level
of responsibility and unconditional compliance
with all 7R rules.

In terms of organizational and legal forms
of activity, the state implements pharmaceutical
provision for the population through voluntary and
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compulsory medical insurance, reimbursement provision to meet society's needs for its own
of the cost of pharmaceutical care and medicines,  safety and health.
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dapmaneBTHYHE 3a0e3MeUeHHS IK KOMILJIEKCHA Po00Ta cTelKXo11epiB
y ¢papmamii
Mupocaasa I'ydap!, Haranis Illonoiiko?

'3n00yBauka i acucTeHKa, Kadeapa opratizauii Ta ekoHoMiku ¢apmanii, HanionaasHui
mennuHuid yHiBepcuteT iMeHi O.0. boromonsis, Kuis, Ykpaina

2 Kanaumatka GapMarieBTHIHHX HAyK, JTOIEHTKA, Kadeapa opraHizaiii Ta eKOHOMIKH (hapmartii,
Hartionanpanit menuaauii yaiepcuteT imeHi O.0O. boromoneis, Kuis, Yikpaina
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Myroslava Hubar
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Anomauia: gapmayesmuune 3ab6e3neyeHus 8idicpac NPoGioOHy poib Y NIOMPUMYL HALEHCHO2O
PIBHA 300p08’5l HACENeHHs Mma cOYianbHoi be3neKku. 3 mouKu 30py XOniCMuyHo20 Nioxody cucmema
Gapmayesmuyno2o 3a06e3neueHHs HACeleH s € IHMe2PO8aHo CIMPYKMYpolo, ujo 06’ €0Hye npoyecu
8UpPOOHUYMBA 1 00i2y NIKApCbKux 3acobis, a makoxc peanizayii gapmayeemuynoi donomocu ma
nocayeu. Ilpome nioxio, skuil 6u xapaxmepu3yeas ¢hapmayeemuyne 3a0e3neyeHHs. K KOMNIEKCHY
pobomy 11020 cmMeuKxon10epie ma onucysas polb KOHCHO20 3 HUX 00Ci He cghopmynvosanuu. Memoro
Haui020 00CaiOAHCeHHs OYVI10 oXxapakmepusysamu nioxio, 32i0H0 3 AKUM (apmayesmuyte 3a0e3nedents
€ KOMNIEKCHOI0 pobomoio cmelkxondepie gapmayesmuunoi cghepu i onucamu ixuw poiv 8 1020
Koumexcmi. 3 6Ka3aHo0 Memoio Mu 3acmocy8an KOHMeum-aHanis, 102i4HULl ma cCUCmemMHull aHali3u.
Mamepianamu Hauwio2o 00CHIONCeHHsT cmanu OPYKOSAHI ma eleKmpouHi 8iOKpumi ingopmayitini
odicepena, YuHHe 3aKOH00a8cmeo YKpainu ma HaykomempuuHi 6a3u oanux. Y pesyromami amanizy
OQHUX MU BUSHAYUNU OCHOBHUX CINEKX0NI0epie cucmemu gapmayesmuuno2o 3aoe3neyenHs — anmexu,
KOMRAHIi-8UpoOHUKY NiKi8, onmosi hapmayesmuuni KomMnauii ma oepoicasa. Anmeuni 3axnau €
KII0408010 JIAHKOW O/ HANENCHO20 (DYHKYIOHYBAHHA cUucmeMu (hapmayesmuyHo2o 3abe3neyents,
OCKIbKU NpAayi@HUKU anmek 0e3nocepeoHbo KOHMAKMYIOmb 3i CHOMCUBAYUAMU TIKAPCLKUX 3ac00i8
ma 6upobig MeOUuH020 NPUSHAYEHH:, HAOAIOYU MAKUM YUHOM (apmayesmuyHy O0onomozy ma
Gapmayeemuyni nocayeu. Oueguono, wo nepesaxcHa OLIbUICMb BUKOPUCTNOBYBAHUX NIKAPCHKUX
3ac00i6 € NPOOYKMAaAMU NPOMUCTOB020 BUPOOHUYMEBA, MOHC BUPOOHUKU TIKAPCHOKUX 3AC0DI8 € C8020 POOY
(razmanamu papmayeemuunozo 3abesneuenus. Ixus disnvnicms cnpuse po3eumxy 1ikapcokux 3acobis,
HABKOJLO SIKUX, 81ACHE, I 0bepmacmuvcs cucmema gapmayesmuunozo 3abesneyents. Poboma onmosux
papmayesmuyHux KOMNAHIl CMBOPIOE ma NIOMPUMYE IAHYIOSU NOCMAYAHHSA, 3a0e3neuyiouu mum
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camum ixHio be3nepepenicms, a MaKodic izuuny 00CMynHICMb JIKAPCbKUX 3acobis. Papmayeemuyna
JI02ICMUKA € 00CUMb CReYUPIuHO, 3 HAUSUWUM pisHeM GI0N0BIOATbHOCMI ma 0Oe3yMOBHUM
OOMPUMAHHAM MINCHAPOOHUX cmanoapmis. Jlepocasa 3i co2o 060Ky peanizosye ¢hapmayesmuyne
3a0e3neuenHss HACeNeHHs Yepe3 DPI3HI MeXaHi3MU OpeanizayiiHo2o, eKOHOMIYH020, COYIANbHOZO,
KOHMPONbHO20, NPABOB020 MA 0CBIMHbO20 Xapaxmepy. DopmyeanHs ma niompumKa yno8HOBaANCEHUX
0epIICaBHUX OP2anie ma yCmaHos, 3ameepoNHCeHHs HAYIOHANbHUX MA 2AIY3e6UX HACMAHO8 CHPUSIOMb
YimKomMy 6CMAHOBIEHHIO NPAGUIL (DYHKYIOHY8AHHS 6CIX VUACHUKIE (hapmayeemuuno2o 3a06e3nedenns,
OKpecleHHI0 IXHbOI 8I0N08I0aNbHOCMI, 0008 3KI6 | NPA8, A MAKONC 3AXUCHY CHONCUBAYIE TIKAPCHKUX
3aco6ie y motl camui yac. I nuwe 31a2003cena poboma Cix cmeukxondepie modice 3ade3neyumu
epexmuene papmayesmuune 3abe3nevenHs 0 3a00801eHHS NOMped CYCnilbCmea Wooo GILACHOT
be3neku ma 300p08 s.

KuouoBi cjioBa: jmikapchbki 3acobu, ynpapiiHHs (apMakoTepari€eto, hapmMarieBTHUHa J0IOMOra,
(dapmarnieBTHUHA TPOAYKIIS, aNTE€4HI TMOCITYTHd, €KOHOMIKa Ta OpraHi3allis Jep>KaBHOI OXOPOHH
3J10pPOB’sl.

Copyright: © 2025 by the authors;
licensee USMYJ, Kyiv, Ukraine.
This article is an open access
article distributed under the terms
and conditions of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/).

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

182


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 2 (154), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

UDC: 615.015.14.322:582.991.33
https://doi.org/10.32345/USMYJ.2(154).2025.183-189

Received: April 15, 2025
Accepted: June 11, 2025

Pharmacognostic Study of the Involucre of Centaurea cyanus L.:
Morphological, Anatomical, and Phytochemical Characteristics
Yeluzaveta Shevchenko, Iryna Cholak

Bogomolets National Medical University, Kyiv, Ukraine

Corresponding Author:

Yeluzaveta Shevchenko

+380666859050

liza.v.shevchenko09@gmail.com

Abstract: one of the relevant directions for the rational use of raw material resources and reducing
the cost of pharmaceuticals is the comprehensive processing of plant materials in the pharmaceutical
industry. Often, during harvesting and preparation of medicinal plants, a significant amount of
waste remains unused in practice, leading to the loss of valuable biologically active compounds.
One such plant is the cornflower (Centaurea cyanus L.), belonging to the Asteraceae family. This
plant has long been known for its medicinal properties and is widely used in both traditional and
official medicine. In medicinal practice, funnel-shaped and tubular flowers of cornflower are mainly
utilized due to their pronounced anti-inflammatory, diuretic, antibacterial, immunomodulatory,
antioxidant, and capillary-strengthening effects, making them effective for cardiovascular disease
prevention. These pharmacological properties result from the presence of a wide range of biologically
active compounds, including flavonoids, hydroxycinnamic acids, tannins, and polysaccharides.
However, during the harvesting of cornflower blossoms, the involucre is typically discarded, as
its pharmacological potential has not been sufficiently investigated. Preliminary studies, however,
indicate the promising use of this part due to its high content of biologically active substances. Thus,
this study aimed to comprehensively investigate the involucre of cornflower blossoms to determine
its chemical composition and evaluate its potential for use in pharmaceutical practice. To achieve
this goal, microscopic and phytochemical methods of analysis according to the requirements of the
State Pharmacopoeia of Ukraine (SPhU) were employed. Microscopic analysis, conducted using a
scanning electron microscope (SEM, JSM-6060LA, Japan), revealed characteristic ultrastructural
features, including spiral-twisted multicellular trichomes and elongated stomata located along the
central vein of the involucre leaf. Additionally, distinctly visible accumulations of calcium oxalate
crystals were identified on the leaf surface. Phytochemical analysis showed a high content of
polyphenolic compounds (79.46%0.65 mg/g), significantly exceeding their levels in other plant parts.
Additionally, water-soluble polysaccharides and pectins were identified, which are known for their
anti-inflammatory, detoxifying, antibacterial, and immunostimulating properties. The obtained
results suggest the cornflower involucre as a promising raw material for developing new medicinal
products with pronounced therapeutic properties. Further research should focus on clarifying the full
spectrum of biologically active substances, thoroughly investigating their pharmacological activities,
and optimizing extraction technologies, thereby significantly contributing to the development of the
domestic pharmaceutical industry.

Keywords: Centaurea; Microscopy; Polysaccharides; Phenols; Pectins; Flowers.
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Introduction

Comprehensive processing of plant raw
materials in the pharmaceutical industry is one
of the relevant approaches for the rational use of
resources, the development of medicinal products
with various biological activities, and the
reduction of production costs. Often, during the
harvesting and preparation of medicinal plants, a
significant amount of waste remains unused.

One such plant is the cornflower (Centaurea
cyanus L.) from the Asteraceae family. For
medicinal purposes, the ligulate and tubular
flowers are used, which exhibit anti-inflammatory,
diuretic, antibacterial, and immunomodulatory
effects. These activities are attributed to
polyphenolic compounds, such as flavonoids,
phenolic acids, tannins, and polysaccharides
[1,2,3,4,5,6,7].

In the harvesting of cornflower flowers, the
peripheral, blue, ligulate, and partially tubular,
violet flowers are plucked. The receptacle and
involucre are discarded, as these parts of the
plant are insufficiently studied and not utilized
[8,9,10].

Since one of the main directions of modern
pharmaceutical industry is the zero-waste
processing of medicinal plant raw materials,
studying the chemical composition of the
cornflower involucre is a relevant and timely
issue.

Analysis of the literature shows that the
extract from the cornflower involucre contains
hydroxycinnamic acids — caffeic, succinic,
and syringic acids. Subsequent studies of the
biological activity of this extract revealed its
antioxidant and antibacterial effects [11].

Therefore, it was appropriate to perform a
quantitative study of the polyphenolic compounds
in the raw material, as well as to fractionate the
polysaccharides - whose medicinal properties
are associated with cornflower - and to study the
macro- and microscopic characteristics of the
involucre for the development of quality control
methods [12].

Aim

To investigate the quantitative content of
polyphenolic compounds in the cornflower
involucre, to perform fractionation of
polysaccharides with subsequent quantitative

ISSN 2786-6661
eISSN 2786-667X

determination of the content of water-soluble
polysaccharides and pectin, and to establish the
morphological and anatomical characteristics of
the raw material.

Materials and methods

The raw material of the cornflower was
collected in Kyiv region, Brovary district, near
Knyazhichy village. The involucre, flowers, and
herb of cornflower were taken for the study.

The quantitative content of polyphenolic
compounds in the involucre was determined in
methanolic extracts of the raw material using a
spectrophotometric method on a 6850 UV/VIS
JENWAY spectrophotometer at a wavelength
of 750 nm. Folin—Ciocalteu reagent (Sigma-
Aldrich®, Germany), a sodium carbonate
solution, and distilled water were used as reagents.

Before the spectrophotometric measurements,
a calibration curve was constructed for the
dependence of the concentration of gallic acid
on the optical density of the solution. The total
phenolic content was determined in mg/g,
expressed as gallic acid equivalents based on the
air-dry raw material [13].

For comparative analysis, the content of
polyphenolic compounds was also determined in
methanolic extracts from the flowers and herb of
cornflower.

The quantitative content of water-soluble
polysaccharides (WSP) in the involucre was
determined by a gravimetric method according
to the SPhU monograph “Althaeae radix” [14].
The residue remaining after obtaining the WSP
was used to obtain pectic substances (PS). The
extraction was carried out twice using a mixture
0f0.5% oxalic acid solution and 0.5% ammonium
oxalate solution in a 1:1 ratio at a temperature of
80—85°C for 2 hours. Subsequently, the extracts
were combined, concentrated, and the pectic
substances were precipitated by adding three
volumes of 96% ethanol. The precipitate was
washed with 96% ethanol, dried, and weighed
[15].

For the study of the external characteristics of
the cornflower involucre, intact, undamaged raw
material was selected.

Microscopic studies of the raw material
were carried out using a scanning electron
microscope (SEM, JSM-6060LA, Japan). The
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ultrastructure of the surface of the cornflower
involucre was examined at 10x magnification.
The raw material was fixed on brass stubs and
coated with a thin layer of gold and platinum in
a vacuum chamber.

Results and discussion

The results of the quantitative determination
of polyphenols in the methanolic extracts from
the involucre, flowers, and herb of cornflower are
presented in Fig. 1.

Fig. 1. Quantitative content of polyphenols in the
raw material of cornflower (Centaurea cyanus L.).

ISSN 2786-6661
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It was found that the highest content of
polyphenols was observed in the extracts from the
involucre(79.46+£0.65 mg/g), whilethelowestwas
in the extracts from the herb (52.61+0.35 mg/g).
Since polyphenolic compounds include flavo-
noids, tannins, phenolic acids, etc., it is rea-
sonable to conduct a more detailed study of these
substances to further investigate the effects of
extracts from the cornflower involucre on human
biological processes.

After fractionation of the polysaccharides
from the involucre, fractions of WSP and PS
were obtained. The yield of the polysaccharide
fraction from the raw material is shown in Fig. 2.

As seen from Table 2, the highest amount of
the WSP fraction was present in the flowers and
involucre—12.48 + 0.69% and 7.04 + 0.017%,
respectively, while the lowest was in the herb -
3.91 £+ 0.14%. In terms of PS content, the flower
and herb predominated with 10.3 + 0.49% and
8.57+0.21%, respectively, whereas the involucre
contained only a negligible amount (4.82 +
0.015%).

Macroscopic examination of the cornflower
involucre revealed that it has a bell-shaped, multi-
row, imbricate structure. The bracts forming
the involucre are ovate, acuminate, slightly
pubescent, dark green with a dark purple margin
at the apex (Fig. 3).

Fig. 2. Quantitative content of WSP and PS in different parts of cornflower (Centaurea cyanus L.)
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Fig. 3. Involucre of cornflower

Scanning electron microscopy was used
to study the ultrastructure of the surface of the
involucre leaves. The abaxial surface is densely
covered with spirally twisted, multicellular, non-
glandular, long covering trichomes (Figs. 4a,
4c) mainly located at the base of the leaf in its
central part. These trichomes consist of 3—4 short
cylindrical cells and a terminal, spirally twisted
long cell. In addition, the surface is also covered
with short, unicellular, hook-like trichomes with
an acuminate apex (Fig. 4b). Numerous well-
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defined, small, elongated stomata are arranged
on the abaxial surface, oriented along the midrib
(Fig. 4d).

In the central part of the involucre leaf, four-
lobed clusters of calcium oxalate crystals are
visible (Fig. 5a). The cuticle is well developed and
folded. The wax is present in the form of plates
and scales in which the stomata are embedded
(Fig. 5b).

The adaxial side of the leaf is bare, covered
with wax. Stomata and trichomes are absent
(Figs. 6a, 6b).

The established main morpho-anatomical
diagnostic features of the cornflower involucre
(Centaurea cyanus L.) can be used for the
development of quality control methods for this
medicinal plant raw material.

Conclusions

The obtained results offer a solution to
the problem of developing resource-saving
technologies through the use of waste from the
pharmaceutical industry. For the comprehensive
utilization of cornflower, we demonstrated

Fig. 4. Scanning electron microscopy of the abaxial surface of the cornflower involucre.
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Fig. 5. Scanning electron microscopy of the abaxial surface of the cornflower involucre.

Fig. 6. Scanning electron microscopy of the adaxial surface of the cornflower involucre.

that the involucre possesses a rich chemical
composition: polyphenolic compounds, WSP and
PS. In terms of polyphenol content, the involucre
surpasses the ligulate and tubular flowers as
well as the herb, all of which have practical
significance. As is well known, these substances
exhibit anti-inflammatory, antioxidant, analgesic,
and antibacterial activities.

Therefore, it is advisable to continue more
detailed studies of the cornflower involucre in
order to expand Ukraine’s raw material base.
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OapMaKOTHOCTHYHA XapAKTEPUCTHKA 00TOPTKHU BOJIOIIKH CUHbOI
(Centaurea cyanus L.): mop¢osioriuni, anatomiuHi
Ta (PiTOXiMiuHI 0C00JIUBOCTI
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Anomauia. OOnum 3 AKmMyanbHUX HANPAMKIE pAYIOHANLHO20 GUKOPUCTAHHI CUPOBUHHUX PeCYpCi6
Ma 3HUMCEHHs coDIBAPMOCmi NIKAPCLKUX 3AC00i8 € KOMNIEKCHA nepepoOKa POCIUHHOI CUPOBUHU 6
Gapmayeemuuniv npomuciogocmi. Yacmo npu 3a2omieni ma nio2omoeyi 00 UKOPUCAHHA TIKAPCLKUX
POCIUH 3ATUUAEMbCA 3HAYHA KLTLKICMb 810X0018, AKI HAOANI He 3HAX00SIMb 3aCMOCY8AHH Y NPAKMUYI,
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o eede 00 6mpamu YiHHUX OION02IYHO AKMUBHUX CROTYK. []0 MAKUX pOCIUH HATIEHCUMb BOTOUIKA CUHS
(Centaurea cyanus L.), wo nanexcums 0o poounu Aticmposi (Asteraceae). L[s pociuna oagno eiooma
CBOIMU JIKYBAILHUMU GIACMUBOCMAMYU A AKMUBHO 3ACMOCO8YEMbCA 8 OQIYIUHI ma HApPOOHill
Meouyuni. B nikapcokux yinsax nepesajicHo 8UKOpUCmMoB8yomvCs JUKONoJIOHI ma mpyouacmi Keimxu
BONIOWIKU, AKI MAOMb BUPANCEHY NPOMUZANATILHY, CEYOIHHY, AHMUOAKMEPIANbHY, IMYHOMOOYIION0YY,
AHMUOKCUOAHMHY MA KANIAPOIMIYHIO8AIbHY 0it0, WO 00360/5€ eheKmMU8HO 3aCmoco8y8amu ix
V npoginakmuyi cepyeso-cyounHux saxeopioeatnv. Lli ¢hapmaxonoeiuni énacmueocmi 06ymosneHi
HAABHICMIO WUPOKO2O CHeKmpa 0ioN02iYHO AKMUBHUX CHOAYK: (PlaoH0i0i8, 2i0pOKCUKOPUYHUX
Kuciom, O0yOunbHUX pedosuH ma noaicaxapudis. Ilpome 6 npoyeci 3a2omieni KiMOK poCIUHU
0020pmKy 3a38uuaii 6iOKUOAOMb, OCKIIbKU i ¢hapmaxonociuna yiHwicmes He OVIa O00CMAMHbLO
oocriodcena. Boonouac nonepeomi 00CniodHcenHs 6Ka3yioms Ha NePCReKMUSHICMb BUKOPUCIAHHS Yi€T
YACMUHU POCTUHU 3AB0AKU BUCOKOMY 6Micmy 0ion02iYHO akmueHux peuogur. Came momy 8 pamkax
yiei pobomu OY10 NPOBEOEHO KOMNJEKCHE (DapMaKoSHOCMUYHE OO0CTIONCEHHS 0020pMKU KGIMOK
BONIOWIKU CUHBOI 3 MEMOI0 BUSHAYEHHS i1 XIMIUHO20 CKIA0Y MA OYIHKU NOMEHYIUHUX MONCIUBOCHEN
BUKOpUCAHHA 8 apmayesmuunitl npakmuyi. [l OocscHenHA yici Mmemu 3acmocos8y8anu
MIKPOCKORIYHI ma (himoximiuHi Memoou 00CiiodiceHb 8iOnosiono 00 eumoe [epocasnoi ghapmaxonei
Vrpainu (ADY). Mixpockoniunuii ananis, npogedenuti 3a 00NOM0O20K0 CKAHYBAILHO20 eleKMPOHHO20
mikpockona (SEM, JSM-6060LA, Anowis), 003601us eussumu XapakmepHi YibmpacmpyKmypHi
O3HAKU, 30KpeMd HAAGHICMb CRIPANbHO 3AKPYYEHUX Oa2amOKIIMUHHUX MPUXOM MA S8UOOBHCEHUX
NPOOUXi8, PO3MAULOBAHUX Y3008M4C CEPeOHbOI dHcunku aucmka. Kpiv yvoeo, 6y10 6useieHo 4imko
BUPAJICEHT CKYNYEHHS KPUCMAILIB OKCALAmy Kalbyilo HA NOBEPXHI TUCMKIE obeopmku. DimoximiuHull
A3 NOKA3a8 BUCOKUL emicm noaighenonvhux cnoayk (79,46+0,65 me/2), wo 3nauno nepesuwgye
NOKA3HUKU 6 [HWUX YacmuHax pociunu. Takoodc y ckaadi obecopmku Oynu i0enmughikogaHi
8000PO3UUHHI NoAicaxapuou ma NeKmuHu, 6i0OMi C8OIMU NPOMUZANATLHUMU, OeMOKCUKYIOUUMU,
anmubaxmepiartoHuMy ma  IMyHOCmuMynolouumMy  enacmugocmamu. Ompumani  pe3ynomamu
0036071A10Mb PO321A0AMU 0O2OPMK) BONOUKU CUHbOT K NEPCNEKMUBHY CUPOBUHY OJisL CMBOPEHHSL HOBUX
JIKApCuKUX npenapamis 3 UpasdceHumMu mepanesmuynumu gnacmusocmsamu. Ilooanswi oocnioscenus
mawoms O6ymu 30cepeodceHi Ha YMOYHEHHI NOBHO20 CHeKmpa OION02IUHO AKMUBHUX DPedOBUH,
no2nubIeHOMy BUBUEHHI iX (hapmaKkonociyHoi akmueHocmi ma onmumizayii mexHon02iti ekcmpaxyii,
WO cmame 8aNCIUBUM BHECKOM Y PO3BUMOK GIMYUIHAHOI (hapmayesmuyHoi npomMucio8ocmi.

Kurouosi ciioBa: Centaurea, MiKpocCKoITisl, moicaxapuau, peHoNbHI CIONTYKH, TEKTUHHU, KBITKH.
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Abstract: stroke significantly impacts mortality and morbidity worldwide, especially in low- and
middle-income countries like India, imposing considerable challenges on caregivers who often lack
adequate education and resources for post-stroke care. This study investigates the effectiveness of
a multimodal teaching intervention tailored for caregivers of stroke survivors. Utilizing a quasi-
experimental design, 62 caregivers were assigned to experimental and control groups, with pre-
and post-test knowledge assessments conducted using structured questionnaires. Results indicate a
substantial increase in the experimental group’s knowledge scores, rising from a mean of 7.13 to
13.61 (p < 0.05), while the control group showed minimal improvement. Remarkably, communication
skills and understanding of the concept of stroke yielded the highest gains. These findings affirm
that multimodal teaching effectively enhances caregivers’ knowledge, suggesting that such innovative
educational strategies should be integrated into caregiver education programs to improve outcomes
for both caregivers and stroke patients. Limitations include small sample size, regional focus, and
potential bias in self-reported assessments.

Keywords: Stroke Rehabilitation; Caregivers; Teaching Methods; Quasi-Experimental Studies;
Knowledge.

Introduction post-stroke rehabilitation. This is as a result of

Stroke is one of the leading causes of long-  inadequate educational resources and training
term disability across the world; it does not thatrely on details regarding recovery after stroke
only affect the survivor but also his family with  and caregiving roles [1].
enormous emotional, physical, and financial Recognizing the need for effective educational
stressors. To help rehabilitate a stroke survivor, interventions, this study aims to evaluate the
caregivers play a necessary role, though many effectiveness of multimodal teaching as a strategy
times these caregivers do not really understand to enhance caregivers' knowledge regarding
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post-stroke rehabilitation. Multimodal teaching
combines various instructional methods, such
as visual aids, interactive sessions, and practical
demonstrations, to cater to diverse learning
preferences and improve knowledge retention
[2].

Through this research, aim to provide
valuable insights into the impact of educational
interventions on caregiver knowledge and,
consequently, the quality of care provided to stroke
survivors. By fostering a deeper understanding
of post-stroke rehabilitation, this study aspires
to empower caregivers, ultimately enhancing the
recovery journey for stroke survivors and their
families [3].

Aim

Evaluate the effectiveness of multimodal
teaching on the knowledge of caregivers
regarding post-stroke rehabilitation in the
experimental group. Compare pre-test and post-
test knowledge scores to determine significant
improvements within the experimental group.
Analyse post-test knowledge differences between
the experimental and control groups to assess the
impact of multimodal teaching.

Methodology

This study participated caregivers from stroke
survivors and it included both the experimental as
well as the control groups. The sample population
was taken from female and male medicine
wards of R.G. Kar Medical College & Hospital,
Kolkata and Sarat Chandra Chattopadhyay
Medical College & Hospital, Uluberia, West
Bengal. The participants, 62 caregivers, were
selected by convenience sampling using a
quasi-experimental, non-equivalent pretest and
posttest control group design with the selection
of two groups, each consisting of 31 caregivers.
Ethical approval was given from the institutional
committee of RGKMCH, Kolkata, and written
informed consent from all participants, strictly
following the protocols related to anonymity
and confidentiality. Only caregivers who were
family members or significant others like
spouses and relatives, above 18 years of age,
Bengali-speaking, available at the time of data
collection, and willing to participate are included
in the study. Pretest data regarding demographic
characteristics and knowledge levels were
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obtained on Day 1, and the multimodal teaching
intervention was administered to the group in
the experimental condition. Data collection was
done between 05/12/2023 and 01/01/2024. The
post-test knowledge assessment was done on
Day 4 using the same structured questionnaire.
Descriptive statistical parameters such as
frequency, percentage, mean and standard
deviation, along with inferential tests such as
paired t-test, unpaired t-test, and chi-square test,
were applied for the purpose of analyzing the
data.

Hypothesis

This  study  hypothesizes  that the
implementation of multimodal teaching will
significantly enhance caregivers' knowledge
regarding post-stroke rehabilitation. To evaluate
this, the following hypotheses are proposed:

Hai: Mean pre-test and post-test knowledge
scores among the caregivers in the experimental
group were significantly different after the
multimodal teaching intervention at 0.05 level of
significance as measured by structured knowledge
questionnaire.

Ha,: There was a huge difference observed
between the mean scores of knowledges between
the caregivers in the experimental group after
administering multimodal teaching and that
of the control group as compared by using
structured knowledge questionnaire at 0.05 levels
of significance.

Literature review

The existing literature underscores critical
gaps in knowledge and awareness regarding
stroke and its management among caregivers,
highlighting the wurgent need for effective
educational interventions to empower caregivers
in supporting stroke survivors. Villa-Garcia
(2024) examined the significant burden faced by
informal caregivers, particularly women, linked
to the care recipient’s functional dependence.
Increased caregiving intensity and emotional
strain were associated with diminished caregiver
quality of life, emphasizing the necessity for
respite care and psychosocial support. Liu et
al. (2024) conducted a review of integrated
care models for stroke patients, demonstrating
significant enhancements in health-related
quality of life, daily living activities, and reduced
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depression. The findings indicated that successful
models adhered to comprehensive services and
patient-centered care, while identifying gaps in
geographic coverage and governance, thereby
necessitating standardized, interdisciplinary care
models to improve patient outcomes and reduce
healthcare costs.

MacKenzie et al. (2023) evaluated
interprofessional collaboration (IPC) skills in
stroke care through simulations with pre-licensure
students. Despite variations in delivery methods
due to COVID-19, the study found improvements
inIPCscores, particularly inroles, responsibilities,
and patient-centered collaboration. Participants
valued learning about team dynamics, though
those engaged solely in virtual experiences
preferred in-person simulations. Wang et al.
(2024) performed a scoping review to categorize
the supportive care needs of stroke patients using
the supportive care needs framework (SCNF).
The analysis of 34 articles revealed that stroke
patients primarily require information, along with
psychological, social, rehabilitation, practical,
physical, emotional, and spiritual support. This
study developed a preliminary SCNF for stroke
patients, potentially laying the foundation for
future research and clinical implementation of
supportive care.

Fors et al. (2024) explored the experiences
of stroke survivors discharged to skilled nursing
facilities before returning home. Through
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interviews with 13 participants, the study
identified three main categories: Organizational
processes, perceived as critical and complex;
Rehabilitation, emphasizing the need for timely
support; and Adaptation to the changed situation,
comprising nine subcategories. Participants
expressed low involvement in care planning and
goal-setting, alongside limited information about
their care, which affected their ability to manage
daily life and fostered uncertainty about the
future. The findings advocate for tailored care and
rehabilitation throughout the care chain, with a
focus on goal-setting assistance and coordinated
transitions between healthcare organizations.
All-purpose, this body of literature highlights
the multifaceted needs of stroke survivors and
their caregivers, emphasizing the importance
of comprehensive support and education in
enhancing care outcomes.

Data analysis and interpretation

Data presented in the table 1 shows that
maximum knowledge gained of participants
happened in the area of communication skill
as per modified gain (0.62). The 2™ highest
knowledge gain was in the area of concept of
stroke as per modified gain (0.61). The 374 highest
knowledge gain in the area of Diet therapy as per
modified gain 0.52. The knowledge gain was 4
and 5% in the area of Range of motion exercises
and Back care and positioning as modified gain
0.45 in both. Post -stroke rehabilitation recorded

Table 1 Area wise distribution of pre-test and post-test knowledge score of caregivers regarding
post-stroke rehabilitation in experimental group.

n=31
Maxi- Mean Mean % Gain % .
- Modi-
Area of knowledge mum | Pre- | Post- | Pre- | Post- | Actual | Possible | ¢ 4 o Rank

Score | test | test | test | test | gain | gain
Concept of stroke 5 1.77 | 3.74 | 35 75 40 65 0.61 2nd
Post -stroke rehabilitation 1 0.2 0.5 16 52 36 84 0.43 6t
Range of motion exercises 4 145 | 2.58 | 36 65 29 64 0.45 4th
Communication skill 1 023 | 0.71 | 23 71 48 77 0.62 Ist
Diet therapy 5 12200371 46 | 74 | 28 54 0.52 3ud
Lifting & transferring from 1 019|042 | 19 | 42 | 23 | s8I 028 | 70
bed to chair
Back care & positioning 3 103 | 1.93 | 34 | 64 30 66 0.45 5th
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6" highest knowledge gain as per modified gain
(0.43). The lowest knowledge gain of care givers
obtained in the area of lifting and transferring
from bed to chair as per modified gain (0.28).

The data shown in table 2 indicates that in
the experimental group, the majority had average
knowledge 58.06%, 12.90% had good knowledge,
whereas only 29.03% of the caregivers had
a poor knowledge level. By contrast, in the
control group, most the caregivers had average
knowledge, to wit 67.74%, 9.68% had good
knowledge, and only 22.58% of the caregivers
had poor knowledge.

The data presented in table 3 shows that in
the experimental group, 90.32% of caregivers
had good knowledge level and 9.68% of
caregivers had average knowledge level but
no one had poor knowledge. Whereas, in
the control group, 64.52% of caregivers had
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average knowledge level, 16.13% had good
knowledge and only 19.35% of caregivers had
poor knowledge level.

The data presented in the table 4 shows
that the mean post-test knowledge score of
caregivers (13.61) is significantly higher after
the administration of multimodal teaching than
the mean pretest knowledge score of caregivers
(7.13) with mean difference of 6.48 which is
statistically significant as evident from the
‘t” value of 17.23 with df (30) at 0.05 level of
significance as calculated by paired ‘t’ test.
Hence, the null hypothesis (Hoi) was rejected
and the research hypothesis (H;) was accepted.
So, it indicated that the increased knowledge of
caregivers was not by chance.

Therefore, it may be inferred that the
multimodal teaching is effective in increasing
knowledge of caregivers.

Table 2 Frequency and percentage distribution of pretest knowledge level of caregivers in both
experimental group and control group.

n=31, n-=31
Experimental group Control group
Knowledge level
Frequency Percentage (%) Frequency Percentage (%)
Good (>10), (Mean + 1SD) 4 12.9 3 9.68
Average (6-10), (Mean + 1SD) 18 58.06 21 67.74
Poor (<6), (Mean - 1SD) 9 29.03 7 22.58

Table 3 Frequency and percentage distribution of post-test knowledge level of caregivers in both
experimental group and control group

n=31, n=31
R e Experimental group Control group
Frequency Percentage (%) Frequency Percentage (%)
Good (>10), (Mean + 1SD) 28 90.32 5 16.13
Average (6-10), (Mean = 1SD) 3 9.68 20 64.52
Poor (<6), (Mean -1SD) Nil Nil 6 19.35

Table 4 Mean, median, mean differences, SD and ‘t’ value of pretest and post-test knowledge score
of caregivers in experimental group.

ne. =31
Knowledge score Mean Median SD Mean Difference t' value
Pretest 7.13 07 2.62
6.48 17.23*
Post test 13.61 14 2.29

‘t' df (30) = 2.042, p <0.05, *Significant
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Pretest Mean= 7.13, Median= 7, SD=2.62 Mean
Posttest Mean=13.61, Median= 14, SD=2.29 Median
16
14 =
12 3
10 H
8 | |
6 3 H
4 A 3
2 = i
0 —
(0-2) (3-5) (6-8) (9-11) (12-14) (15-17)

Fig.1 Frequency polygon showing pretest and post-test knowledge score of caregivers
in experimental group

In Figure 1 Frequency polygon shows that
the pretest knowledge score mean was 7.13
and median 7. The maximum frequency lies in
the class interval 6-8 in pretest. The skewness
coefficient calculated for pretest curve was 0.14
that means it is positively skewed. A distribution
is skewed if one of its tails is longer than other.
The distribution of pretest score shown as a
positive skew. This means that it has a long tail
in the positive direction [4]. In the post-test,
knowledge score mean was 13.61 and median 14.
The maximum frequency lies in the class interval
of 12-14. The skewness calculated for post-test
curve was — 0.51 that means it was negatively
skewed. The distribution of post-test score has a
negative skew since it has a long tail in negative
direction [5].

This figure also shows that the post-test
knowledge score lies in the right side of the
pretest knowledge score, indicating the post-test
knowledge score of caregivers had enhanced after
administration of multimodal teaching regarding
post-stroke rehabilitation [6].

The data presented in table 5 indicates that
the mean post-test knowledge score of caregivers
(13.61) in experimental group was significantly

higher after administration of multimodal
teaching than mean post-test knowledge score
(7.84) in control group with a mean difference
of 5.77 which was statistically significant as
evident from the ‘t’ value of 9.67 with df (60)
at 0.05 level of significance as calculated by
unpaired ‘t’ test [7].

Hence, the null hypothesis (Ho,) was rejected
and the research hypothesis (H,) was accepted
which indicated that the increase in knowledge
level was not by chance.

Therefore, it may be inferred that the
multimodal teaching was effective in increasing
knowledge level of caregivers.

Result

The purpose of this study is to assess the
effectiveness of multimodal teaching on the
knowledge of caregivers concerning post-stroke
rehabilitation. Most caregivers in both the
groups, experimental and control, had average
knowledge; however, some caregivers had
shown poor understanding and, thus, needed
improvement in terms of education. Following the
intervention, there was a significant knowledge
increase seen in the experimental group with a
post-test score at a mean of 13.61 as opposed to

Table 5 Mean, median, SD, mean difference and ‘t’ value of post-test knowledge score among
caregivers in experimental group and control group.

ne=31, n=31
Knowledge score Mean Median SD Mean Difference ‘t' value
Experimental group 13.61 14 2.29
5.77 9.67*
Control group 7.84 08 241

‘t' df (60) = 2.000, p <0.05, * Significant
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the pre-test mean score of 7.13 (p < 0.05), while
the control group showed slight improvement;
therefore, proving the success of the intervention.
The maximum knowledge improvements were
observed in communication skills with a value of
0.62 and in the topic of stroke with a value of 0.61
while minimum improvements were found in the
practical skills like lifting and transfer that only
had 0.28 improvement. Conclusion: Multimodal
teaching proved to be a good strategy for showing
significant improvement in the knowledge base
of caregivers so that they become better equipped
for post-stroke care [8].

Discussion

The findings of this study indicate that
multimodal teaching is an effective approach for
enhancing caregivers' knowledge of post-stroke
rehabilitation, particularly in theoretical domains
such as communication and stroke awareness.
Nonetheless, the limited improvement in practical
skills underscores the need for incorporating
hands-on training components into caregiver
education programs. Future interventions should
integrate practical demonstrations and skill-based
training to facilitate comprehensive learning and
skill retention.

A key limitation of this study is the relatively
small sample size (n=31 per group), which may
restrict the generalizability of the findings. While
the results provide valuable insights into the
effectiveness of multimodal teaching, additional
research with larger and more diverse samples is
necessary to validate these findings and assess
their broader applicability.

Conclusion

The findings indicated that post-stroke
rehabilitation knowledge among caregivers
increased strongly after participation in
multimodal teaching sessions. Initially, a
multidimensional approach was not used;
thus, their knowledge scores about the key
constructs were only average to poor before
the intervention, suggesting a strong gap in
effective educational approaches in this area.
Following the intervention during which the
multimodal teaching approach was implemented
with the experimental group of caregivers, their
knowledge scores increased significantly from
7.13 to 13.61 (p < 0.05).
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Studies indicated that the treatment did
indeed fill the gaps pertaining to education in a
proper way. There is noticeable improvement in
terms of communication skills and understanding
the concept of strokes. A few of the aspects, like
the application of practical skills in lifting and
transferring the patient, were witnessed to be less
improved; however, the results overall establish
the fact that the multimodal approach does help
in preparing caregivers for all the complexities
arising out of post-stroke care [9].

This research emphasizes the importance
of innovative educational strategies tailored to
caregivers’ unique needs, ultimately contributing
to better care for stroke survivors [10]. In light
of these results, it is recommended that similar
multimodal teaching interventions be integrated
into caregiver education programs to enhance their
knowledge and skills further, thereby improving
outcomes for both caregivers and stroke patients.

Limitation

1. The small sample size (n=31 for both
groups) limits the generalizability of
findings to a broader caregiver population.

2.Conducted at two medical colleges in
West Bengal, the study may not reflect the
experiences of caregivers in other regions.

3. A short follow-up period restricts the
assessment of long-term knowledge reten-
tion and effectiveness of the intervention.

4. Self-reported knowledge assessments
may introduce bias, as participants could
overestimate their understanding.

5. The lack of practical assessments limits
evaluation of how well caregivers apply
their knowledge in real-life scenarios.

Practical Implications

The study highlights the effectiveness
of multimodal teaching, but its real-world
implementation is crucial for maximizing its
benefits. Hospitals and community health centers
can incorporate multimodal teaching strategies
into routine caregiver training programs. Heal-
thcare professionals should receive training on
delivering multimodal education effectively,
ensuring caregivers can comprehend and apply
the information. Mobile applications and online
resources can further enhance accessibility
and reinforce learning. By institutionalizing
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Anomauyia: incynbm cymmeso 6niusae Ha pigeHb CMEPMHOCMI Ul iH8AIOHOCMI Y c8imi, 0COOIUBO 8
KpPAinax i3 HU3bKUM ma cepeonim pisHem 00x00y, maxux sax [nois, cmeopioiouu cepiiosni mpyoHowi OJist
002150ANbHUKIB, SIKI YACTO He MAIOMb HAJLEHCHOT 0C8IMU Ul pecypcie 0Jist NiCAAIHCYIbMHO20 002150Y. Lle
00CNIOMNCeHHS BUBHAE eheKMUBHICIb MYTbMUMOOAILHO20 HABUAILHO20 8MPYUAHHS, A0ANMOBAHO20
0151 0021A0ANBHUKIE 0CiD, 5AKI nepeHecau iHcyibm. Bukopucmosyiouu xeaziexcnepumenmanbHull
ousatit, 62 0oensa0anbHuKy OYIU po3nooiieHi Ha eKCNePUMEHMANbHY Ma KOHMPObHY 2PYNU, a OYiHKa
3HAHb NPOBOOUNACs 00 Ul NIClL 6MPYYAHHS 34 OONOMO20I0 CMPYKMYpo8aHux ankem. Pezynsmamu
NOKA3anu cymmeee 3pOCMAHHS PIBHA 3HAHb 68 eKCNepUMEHMANbHIU 2pYni; 3 cepeoHbo20 3HAYeHHs
7,13 00 13,61 (p < 0,05), mooi ax y koumponvHil epyni nokpawjeHus oynu Heznaunumu. Haubinowuii
npupicm 3HaHb CHOCMePIcascsi )y chepi KOMYHIKAMUBHUX HABUYOK MA PO3YMIHHS NOHAMMSA IHCYIbNT).
Ompumani pesynromamu niOMEePONHCYIOMb, WO MYIbMUMOOAIbHE HABYAHHA e(eKxmueHo nioguuyye
00I3HAHICMb  002NIA0ANILHUKIE, WO CBIOYUMb NPO HeoOXIOHicmb iHmezpayii NOOIOHUX OCBIMHIX
cmpameziil y npoecpamu Ha84aHHs 0021A0ANbHUKIE OJisl NOKPAWLEHHS pe3VibmMamis K 01 HUX, max i
ons nayienmia. QbmexcenHsAM 00CTIOHCEHHS € HeBeUKULL PO3MID UDIPKU, peciOHANbHA cneyudika ma
NOMEHYIHA YNePeOHCeHICMb CAMOOYIHOK.

KarwuoBi caoBa: peaOumitamiss Mmicins 1HCYJIbTY, JIOTISTAIGHUKHA, METOAW HABYAHHS,
KBa31eKCIIEpUMEHTAJIbHI JOCIIHKCHHS, 3HAHHS
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Can vaccination data in electronic systems be trusted?
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Abstract: reliable, high-quality vaccination data is vital to monitor immunization coverage and
identify programmatic gaps. In Ukraine, two independent systems operate in parallel for capturing
immunization data: the aggregated, with duplication by paper, database UkrVak system and the
electronic health system (eHealth), which accumulates individual-level vaccination records. While
eHealth offers real-time data and improved traceability, questions remain about its completeness
and usability, especially in light of operational challenges, infrastructure gaps, and lack of dose-
level tracking functionality. Objective: to compare routine childhood immunization data captured in
UkrVak and eHealth across healthcare facilities serving rural, semi-urban, and urban populations
in Lviv and Rivne oblasts, and assess the consistency and reliability of both systems as tools for
immunization monitoring. A cross-sectional, descriptive and analytical study was conducted using
data from six healthcare facilities, including primary healthcare centers (PHCs) and clinical hospital
outpatient departments (CHs). Facilities were stratified by type of settlement served. Four vaccine
indicators were analyzed: DTP-3, Polio-3, MMR-1, and MMR-2. UkrVak data (aggregated, as of 910
months of 2024) were obtained via official requests from regional disease prevention centers. eHealth
data (individual-level, as of October 2024) were extracted from national dashboards. The number of
children receiving full vaccine courses in eHealth was estimated by dividing raw entries by 3 (or 2 for
MMR-2). For each vaccine and facility, the following were calculated: absolute difference, absolute
error, relative error. Pearson correlation coefficient (r) and linear regression were used to assess
the statistical relationship between the systems. Results. A strong positive correlation was observed
between UkrVak and eHealth data correspondence. (r = 0.987, p < 0.0001). The linear regression
model showed that 97.3% of the variation in UkrVak data could be explained by eHealth entries (R? =
0.973, F = 800.4, p < 0.0001). However, systematic discrepancies were identified across vaccine types
and facility characteristics. MMR-2 and Polio-3 exhibited the highest mean relative errors (45.52%
and 25.7%, respectively), likely due to dose tracking limitations and delays in documentation. A
particularly large discrepancy (117 children) was found for MMR-2 in a rural facility, highlighting
risks of underreporting in eHealth. When stratified by settlement type, rural facilities had the largest
discrepancies (mean relative error: 20.13%) compared to urban (4.56%) and semi-urban (10.00%)
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settings. Conclusions: While eHealth and UkrVak systems are statistically aligned, they are not
functionally interchangeable. Discrepancies vary by vaccine, region, and settlement type, reflecting
structural and operational constraints. Transitioning toward a unified electronic immunization
registry with standardized data fields, rural infrastructure support, and real-time validation is critical
to improve the accuracy and reliability of immunization coverage monitoring in Ukraine.

Keywords: Database; Data Accuracy; Demographic Factors; Health Information Systems;

Immunization; Vaccination; Vaccination Coverage.

Introduction

Immunization plays a fundamental role in
reducing the burden of vaccine-preventable
diseases in the 21st century [1]. Achieving
high vaccination coverage is a critical factor
in maintaining herd immunity, preventing
outbreaks, and eliminating diseases that pose
a threat to public health. The World Health
Organization (WHO) sets the target coverage
level for most routine vaccinations at no less
than 95%. The same goal is set in the National
Immunization Strategy until 2030 [2].

InUkraine,despitesignificantprogressinrecent
years, vaccination coverage remains unstable and
varies by region, age group, and specific vaccines.
In 2023, according to the Ukrainian Public
Health Center data, the coverage of the primary
immunization series for diphtheria, tetanus, and
pertussis (DTP-3) among children under one year
was approximately 85%; coverage with three
doses of the polio vaccine (Pol-3) reached 86%,
and the first dose of the measles, mumps, and
rubella (MMR) vaccine was at 84% — all below
the internationally recommended level [3]. The
situation is further complicated by the full-scale
war, internal population displacement, disrupted
access to healthcare services, and the spread of
vaccine misinformation.

High-quality data is essential for effective
monitoring of immunization programs. In
Ukraine, at least two systems for recording
vaccination data currently function in parallel.
Since 2008, the UkrVak reporting form has
been used by healthcare facilities as an official
depersonalized database, often duplicated in
paper format and based on aggregated facility-
level reporting [4]. The introduction of the
electronic health system (eHealth) began in 2016
and now enables the accumulation of individual
physician records on patient visits, including

administered vaccinations [5]. In the context
of digitalization and the rapid development of
information technologies, the question arises
whether eHealth can fully replace UkrVak as the
primary data source for analyzing vaccination
coverage. There are currently differing
assessments regarding the reliability of each
system. On the one hand, eHealth provides real-
time, individualized data. On the other hand,
due to limited standardization, the absence of
mandatory fields for vaccine dosage, issues
with synchronization and data completeness,
and a lack of historical data, eHealth may
have significant gaps. UkrVak, although more
traditional, is considered the official source
for national reporting, but it often lacks the
capacity for real-time monitoring and proper
immunization program planning.

Particular attention in this analysis should
be paid to the regions and communities,
including hard to reach population [6]. In this
regard and within current primary healthcare
system in Ukraine — took into account type
of settlement served by healthcare facilities.
Digital infrastructure, internet access, staffing,
and reporting capacity may differ significantly
between rural, semi-urban, and urban areas.
Including healthcare facilities from various
contexts—from rural villages to urban centers —
provides a more comprehensive understanding
of the potential sources of variation between the
two systems.

Aim

Theaimofthisstudyistoconductacomparative
analysis of the number of vaccinations recorded
in the UkrVak immunization database and the
electronic health system (eHealth) in a sample
of healthcare facilities in Lviv and Rivne oblasts
that serve populations in different types of
settlements — rural, semi-urban, and urban
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Materials and methods

The study is descriptive and analytical in
nature and aims to compare quantitative data on
routine immunization coverage recorded in two
independent systems. The analysis was conducted
using comparative statistical approaches and
regression modeling methods.

The study included six healthcare facilities
(primary healthcare facilities (PHC) and
outpatient departments of clinical hospitals
(CH)) serving different types of settlements.
Specifically: PHC Lviv_Davydiv and PHC
Rivne Hoshcha primarily serve rural popu-
lations; CH_Lviv_Rydky and CH_Rivne
Oleksandriya serve mixed populations living
on the border between urban and rural areas;
CH_Lviv_Velykomostivska and PHC Rivne
city primarily serve urban populations. For each
facility, the number of vaccinations recorded
in the UkrVak reports (as of 9—10 months of
2024) was analyzed following official requests
from respective regional Center for Diseases
prevention and Controls and compared to the
corresponding entries in the eHealth system
from open source dashboards by the National
Health Service of Ukraine (as of October 2024)
[7].

Four key indicators of routine childhood
immunization were considered:

e DTP-3 — three doses of the diphtheria,
pertussis, and tetanus vaccine by the age
of 1 year.

Polio-3 — three doses of the polio vaccine
by the age of 1 year.

MMR-1 — the first dose of the measles,
mumps, and rubella vaccine at 12 months
of age.

MMR-2 — the second dose of the measles,
mumps, and rubella vaccine at 6 years of
age.

To assess the strength and direction of the
relationship between data recorded in UkrVak
and eHealth systems, the Pearson correlation
coefficient (r) was calculated. The analysis was
based on the estimated number of children who
received a full vaccination course according
to eHealth (i.e., total records divided by 3 for
three-dose vaccines like Polio-3 and DTP-3),
compared to values from UkrVak.

ISSN 2786-6661
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Formula for Pearson correlation coefficient

(r):
D W C Rt [CEs))
VX =% T (i -F)

where,

x; — data from eHealth

y: — corresponding data from UkrVak
X, y — sample mean

n —number of observations

Meaning of “r” can ranges from —1 to +1,
where: (1) r = +1 — strong positive relationship;
(2) r = —1 — strong negative relationship; (3) r
~ 0 — no linear relationship. A p-value was also
computed to determine the statistical significance
of the correlation.

To model the dependency between eHealth
and UkrVak vaccination data, a simple linear
regression (Ordinary Least Squares) was used.
The dependent variable was the number of
vaccinated children reported in UkrVak, and
the independent variable was the corresponding
eHealth estimate.

Formula for linear regression:

UkrVak = f, + p: - eHealth + ¢

we computed:

—the coefficient of determination (R?) to assess
model fit;

—regression coefficients fo (intercept) and S
(slope);

—p-values for each coefficient;

— the overall F-statistic to test the significance of
the model.

Since the analytical dashboards of the
eHealth system do not capture the number of
doses administered for each child, the total
number of vaccination records was divided (by
three DTP-3, Polio-3; by 2 from MMR-2) to
estimate the number of children who received a
full immunization course.

For each healthcare facility and each type of
vaccination absolute error relative error (RE, %).

Formula for absolute error (|A|):

A = UkrVak - eHealth.

Formula for relative error (RE, %):

RE = |A|/ UkrVak x 100.
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Statistical analysis was performed using the
Statistical Package for Social Science (SPSS
version 12.0).

Results

A consolidated data table with collected data
is presented in Annexes 1-3.

Correlation between UkrVak and eHealth
data

We start our analysis to assess the strength
and direction of the relationship between data
recorded in UkrVak and eHealth systems. Pearson
Correlation Coefficient was 0.987, that indicates
a very strong positive correlation (p-value:
< 0.0001, which means that this correlation is
statistically significant).

Differences by vaccine type and facilities

Mean absolute and relative errors between
UkrVak and eHealth were calculated for each
vaccine type. This allows us to identify which
specific vaccines are associated with the greatest
discrepancies in the data.

In Rivne oblast, the mean absolute error was
20.50 (£6.36), and the relative error was 23.86%
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Table 1. The mean absolute and relative
errors between UkrVak and eHealth
for each type of vaccine

Ne | Vaccine | Abs. Error | Rel. Error (%)
1 |DTP-3 32.5 21.45
2 | MMR-1 31.0 35.13
3 | MMR-2 53.5 45.52
4 | Polio-3 57.0 25.7

The highest errors were observed for MMR2 and
Polio3, which may reflect data entry challenges or
limitations in documentation.

(£5.10%). In Lviv oblast, the mean absolute
error was 51.75 (£31.37), and the relative error
was 35.86% (£26.53%).

The largest difference was observed for
MMR2 in a rural facility. Moreover, as a
result of the outlier detection), one case with
an exceptionally large error was identified: for
MMR?2, where the discrepancy between UkrVak
and eHealth amounted to 117 children. This
difference significantly exceeds the average

Picture 1. To model the dependency between eHealth and UkrVak vaccination data, a simple linear
regression (Ordinary Least Squares) was used. R>=0.973 (i.e., 97.3% of the variation in UkrVak is explained
by eHealth). F-statistic = 800.4, p < 0.0001. Number of observations: 24. This indicates that 97.3% of the
variation in UkrVak values is explained by eHealth inputs.
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Table 2. The mean absolute and relative errors between UkrVak and eHealth by each type of
vaccine per facilities

UkrVak eHealth Relative
Region Facility Vaccine (#Va.ccinated (vac.cinated Difference Error (%)
children) children)
PHC Rivne city DTP-3 489 458 31.0 6.34
Polio-3 539 459 80.0 14.84
MMR-1 445 433 12.0 2.7
MMR-2 688 713 -25.0 3.63
CH_Rivne _ DTP-3 31 26 5.0 16.12
_ Oleksandriya Polio-3 31 25 6.0 19.35
Rivne
MMR-1 24 26 -2.0 8.3
MMR-2 61 14 47.0 77.05
PHC Rivne Hoshcha | DTP-3 93 59 34.0 36.56
Polio-3 93 59 34.0 36.56
MMR-1 92 46 46.0 50.0
MMR-2 189 72 117.0 61.9
PHC Lviv_Davydiv DTP-3 36 37 -1.0 2.7
Polio-3 37 37 0 0
MMR-1 64 49 15.0 23.43
MMR-2 91 66 25.0 27.47
CH _Lviv_ DTP-3 60 58 2.0 3.33
Lviv Velykomostivska Polio-3 39 54 -15.0 38.46
MMR-1 66 53 13.0 19.69
MMR-2 117 110 7.0 5.98
CH_Lviv_Rydky DTP-3 69 66 3.0 4.34
Polio-3 64 63 -1.0 1.56
MMR-1 79 63 16.0 20.25
MMR-2 65 49 15.0 23.07

The table presents the ten cases with the highest absolute discrepancies between vaccination data recorded in

UkrVak and eHealth.

value and may indicate a serious issue in data
entry or synchronization between the systems.

If we’ll narrow our analysis to the type of
settlement, the results show that the largest
discrepancies between systems occur in rural
areas.

This analysis considered that the reporting
periods in UkrVak and eHealth may not fully
coincide. However, large discrepancies indicate
structural limitations, not only temporal lags.

Discussion

This study aimed to assess the reliability
and usability of Ukraine’s two parallel

Table 3. The mean absolute and relative errors
between UkrVak and eHealth by settlement type

Settlement Abs. Rel. Error
Type Error (%)
Urban area 16.33 4.56
Semi-urban 3.83 10.00
Rural area 17.67 20.13

vaccination data sources for monitoring routine
immunization coverage in Ukraine. While
both systems are functioning nationwide, their
structural differences and the absence of direct
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Picture 2. The graph illustrates absolute discrepancies between UkrVak and eHealth vaccination data across
different healthcare facilities in Rivne and Lviv regions, categorized by vaccine type (DTP-3, Polio-3,
MMR-1, MMR-2). The most significant discrepancies are noted for the MMR-2 vaccine, particularly in the
rural facility (PHC Rivne Hoshcha).

integration raise important questions about data
consistency and programmatic reliability. The
results reveal a strong between the two systems
but also highlight systematic discrepancies
that vary by vaccine type, facility, region, and
type of settlement. This discussion interprets
these findings in the context of broader health
information system strengthening, digital
transformation, and equitable immunization
program delivery.

During this study we confirm a robust
statistical association between eHealth and
UkrVak reports. This finding suggest that trends
in one system are reliably mirrored in the other,
supporting the view that eHealth has substantial
potential as a real-time alternative to aggregate
reporting. However, this correlation should not
be misinterpreted as equivalence. Correlation
measures the consistency of direction and
magnitude of changes, not their absolute values.

A system can be highly correlated with another
yet differ systematically in scale, bias, or
completeness [8,9].

Moreover, the assumption of complete dose
recording in eHealth (dividing total entries by 3
for DTP-3 and Polio-3 or by 2 for MMR-2) may
artificially inflate alignment, as real-world series
completion rates can vary, especially in conflict-
affected settings [10,11]. Without explicit
dose tracking functionality or a centralized
immunization registry or separate but dedicated
module, dose-based precision in eHealth remains
limited as of now [12].

Among the vaccines assessed, MMR-2 and
Polio-3 showed the highest absolute and relative
discrepancies. This pattern aligns with well-
documented global challenges in tracking second
doses and multi-visit schedules, especially in
electronic systems that are not fully integrated
with immunization workflows [13].
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Notably, in Ukraine’s current setting of
armed conflict, continuity of digital services
and secure data access is uneven, particularly
in high-risk or temporarily occupied regions.
In such environments, dependence on real-time
digital systems must be balanced with backup
methods or hybrid reporting formats.

One of the most policy-relevant findings
of this study is that facilities in rural areas had
significantly higher average absolute and relative
data discrepancies compared to urban and semi-
urban sites. This supports extensive global
evidence that the digital divide — defined by
infrastructure, human resources, and institutional
digital literacy — directly impacts health data
quality.

eHealth-based data entry requires not
only consistent internet access but also well-
trained personnel, system uptime, user-friendly
interfaces, and sufficient time allocation in
workflows. In rural Ukrainian PHCs, where staff
are often overburdened, internet connectivity can
be unreliable, and training opportunities limited,
electronic data entry may be delayed, omitted,
or deprioritized. These structural disadvantages
mirror findings from digital health assessments
in Georgia, Moldova, and Armenia, where rural
health workers consistently reported lower
eHealth usability and higher reporting errors [14].

As the findings show, UkrVak and eHealth
serve different reporting logics: UkrVak is
centralized, standardized, and historically
complete but operates on aggregate inputs and
lacks patient-level traceability. eHealth provides
real-time, individual-level tracking but suffers
from missing fields, lack of historical data, and
inconsistent uptake. Operating these systems in
parallel leads to redundant data entry, potential
inconsistencies, and increased burden on
healthcare workers [15]. Without integration,
the co-existence of both systems may erode
data trust and complicate efforts to streamline
national immunization information.

All these factors must also be considered
when evaluating the largest discrepancies and
anomalies observed in this study. One of the
most significant anomalies — a discrepancy of
117 children for MMR-2 vaccination — was
identified in a rural facility (PHC Rivne
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Hoshcha). Such a substantial difference warrants
deeper analysis, as it likely reflects multiple
underlying issues rather than a single isolated
factor. Firstly, the rural context of facility
inherently involves infrastructural challenges,
such as unreliable internet connectivity and
limited access to technological support,
potentially compromising the timeliness and
accuracy of data entry into the eHealth system.
Secondly, healthcare personnel in rural facilities
typically face higher workloads combined with
fewer opportunities for systematic training,
which could lead to errors, omissions, or
inconsistencies when managing electronic health
records. Additionally, the technical limitations of
the eHealth system itself—specifically the absence
of detailed dose-level tracking capabilities —
further exacerbate these discrepancies by
restricting the precision and reliability of
vaccination data. Lastly, the temporal mismatch
between data entry into UkrVak and eHealth,
even within the same reporting period, may
amplify apparent discrepancies, as records in
eHealth can often be delayed due to operational
constraints, resource shortages, or systemic
inefficiencies. Consequently, this significant
anomaly highlights the wurgent need for
targeted interventions, including strengthening
rural healthcare infrastructure, enhancing
training programs for medical staff in digital
documentation practices, and implementing
substantial technical improvements within the
eHealth system, with particular attention to
the needs and operational realities of rural and
underserved healthcare facilities.

A national electronic  immunization
registry, either as a module within eHealth or a
complementary system, would offer the benefit
of longitudinal tracking, dose-level accuracy, and
program analytics — provided it is co-developed
with users, validated with data quality reviews,
and phased in with full policy and technical
alignment.

Moving from parallel
integration requires:

— Policy clarity on the legal and operational

status of eHealth records;

— Mandated, standardized data fields to

reduce interpretation variability;

systems to full
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— Automated validation algorithms to flag

extreme values;

— Rural prioritization in system support,

internetaccess, and workforce development.

In current and a post-war context where
digital health will play a central role in recovery
and modernization, Ukraine has an opportunity
to leapfrog from dual systems to a unified,
resilient, and inclusive health information
architecture.

Study Limitations

When reviewing the results of this study,
it is important to consider that the research
has several significant limitations. The first
and most significant limitation is the lack of
detailed breakdown on vaccine dose data in the
eHealth system, which prevented an accurate
count of fully vaccinated children. This issue
arises from the current technical functionality
of the system and the limitations of publicly
available data on the dashboards provided by
the National Health Service of Ukraine. This
limitation was anticipated in the study design,
and mathematical calculations were provided to
address this issue.

The next limitation is the temporal dis-
crepancy between reporting periods in the
eHealth and UkrVak systems, which created
potential data mismatches. Although the same
time period was analyzed for both systems, it
should be acknowledged that data entry into the
eHealth system may indeed occur with delays.

Annex 1. DTP-3
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The final limitation is that currently neither
UkrVak nor eHealth provides data disaggregated
by territorial affiliation; instead, the data originate
from healthcare facilities that may serve markedly
different populations. Given this, the study design
was specifically developed to select facilities that
approximately represent populations residing
in different types of settlements. Consequently,
significant discrepancies observed, especially in
rural facilities, indicate potential operational and
technical challenges that were not explored in
depth.

Conclusions

This study confirms that eHealth and UkrVak
systemsarestatisticallyalignedbutnotfunctionally
equivalent. Discrepancies —especially by vaccine
type, region, and settlement — highlight structural
gaps in implementation and underscore the need
for:

— Clear national policy on data use,

verification, and accountability;

— Integration of immunization tracking into

a centralized digital system;

— Real-time data validation mechanisms;

— Settlement-sensitive support for under-

resourced facilities.

High-quality data is not simply a technical
output; it is a strategic asset in safeguarding
public health. Ensuring that eHealth can fulfill
this role will require continued investment,
collaboration, and attention to frontline realities.

Anexes.

DTP-3 Overall records on DTP-3

Region Facility (under 1 y.0.; | DTP (under 1 y.0.; | (under 1 y.o.; eHealth
UkrVak) eHealth) and math suggestion*)

PHC Rivne Hoshcha 93 177 59

Rivne CH_Rivne Oleksandriya 31 78 26

PHC Rivne city 489 1374 458

PHC Lviv_Davydiv 36 112 37,3

Lviv CH_Lviv_Rydky 69 199 66,3

CH_Lviv_Velykomostivska 60 175 58,3

*However, from eHealth data, it is unclear how many children received 1 dose of vaccine, how many received
2 doses, and how many received 3 doses, since we have vaccination records but no information regarding the
vaccine dose number. Using a mathematical approach, we can assume that all children were vaccinated with
3 doses and perform the mathematical calculations accordingly.
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Annex 2. Polio-3
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Polio-3 Overall records on | Polio-3 (under 1 y.o.;
Region Facility (under 1 y.o.; | Polio (under 1 y.o.; eHealth and math
UkrVak) eHealth) suggestion®)
PHC Rivne Hoshcha 93 177 59
Rivne CH_Rivne Oleksandriya 31 75 25
PHC Rivne city 539 1377 459
PHC Lviv_Davydiv 37 111 37
Lviv CH_Lviv_Rydky 64 191 63,7
CH_Lviv_Velykomostivska 39 163 54,3
Annex 3. MMR-1 and 2
MMR-1 MMR-1 MMR-2 MMR-2
Region Facility (1y.0.; (1 y.0.; (1 y.o.; (1y.0.;
UkrVak) eHealth) UkrVak) eHealth)
PHC Rivne Hoshcha 92 46 189 72
Rivne CH_Rivne Oleksandriya 24 26 61 14
PHC Rivne_city 445 433 688 713
PHC Lviv_Davydiv 64 49 91 66
Lviv CH_Lviv_Rydky 79 63 65 49
CH_Lviv_Velykomostivska 66 53 117 110
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3 ypaxXyBaHHAIM THIIY HACEJICHOI'0 IIYHKTY

€rreniii ['peuyxal, [lenuc [deiinera?, fipociaasa YaiikiBcbkaZ, Ajnsia Bosoxa!

' HantioHanpHU yHIBEPCUTET OXOPOHU 3710poB’ s Ykpainu imewi 1. JI. Illynuka,
ByJ1. Jloporoxuneka, 9, Kuis, Ykpaina, 04112.

2 bropo BOO3 B VkpaiHi, By;i1. Muxaiina ['pymescekoro, 9b, Kuis, Ykpaina, 01021.
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Anomauyia: HaditiHi ma AKICHI OaHI NPO BAKYUHAYTIO € KPUMUYUHO BANCTUBUMU OI51 MOHIMOPUHRY
OXONJIeHHSI WeNNeHHAMU MA BUSENEeHH NPOo2anuH y npozpamax imyHonpoginakmuxu. B Yxpaini
napaneibHo QyHKYIoOHYIoms 08i He3aNedHCHI cucmemu 300py OAHUX NPO WeNnieHHs: acpe208and, Wo
Mae 0yoniosants 6 naneposomy gopmami, baza oanux « YkpBaky ma enexkmponna cucmema oxopoHu
300pos’s (eHealth), sika nakonuuye inousioyanvui 3anucu npo wennenns. Hezeadxcarouu na nepesacu
eHealthy 3a6e3neuenni onepamuernocmi ma npocmedx#cy8aHoCmi OAHUX, 3aTUUAIOMbCA NUMAHHS U000
ii noenomu ma ¢hynkyionanbHocmi — 30Kpema, uepe3 0OMeHceHHs )y 8i000padicenHi 003 aKyuHayii,
HecmaobinbHy iHpacmpykmypy ma onepayiuni euxkauxu. Mema. Ilopisnamu Oaui npo pymuHHy
sakyunayiro dimet, sagixcosani ¢ YkpBak ma eHealth, y 3axiadax oxoponu 300pog’s Jlvsiscvroi ma
Pignencwroi obnacmetl, axi o6ciy208y10ms CilbCbKi, HANIBMICbKI ma MiCbKi 2pomaou, ma OYiHumu
V320024CEHICMb | HAOTUHICb KOXCHOI 3 CUCEM K ITHCIPYMEHMI8 MOHIMOPUH2Y OXONIeHHS W eNleHHAMU.
byno nposedeno nonepeune onucose ma ananimuyne OOCHIOHNCEHHS HA OCHOBI OAHUX i3 uiecmu
3aK1a0i8 OXOPOHU 300P08 51, 30KpemMa YeHmpie nepeunHoi meouko-canimapuoi oonomoeu (L{IIMC/])
ma NoNKAIHIYHUX 8I00INeHb NiKapetb. 3akaaou Oynu cmpamu@ikosani 3a munom HAceieHo20 NYHKMY),
AKul 8oHU obcyeosyroms. Ananizosano vomupu nokasuuxu eaxyurayii: AKJII-3, Ilonio-3, KIIK-1,
KIIK-2. Jlani YxkpBax (acpezosani, cmanom na 9—10 micayie 2024 poxy) ompumaro 3a oQiyiunumu
3anumamu 00 pe2ioHAIbHUX YeHmpie Konmponto xeopod. [awni eHealth (inousioyanvhi, cmanom Ha
arcosmenn 2024 poky) 6ynu gumseHymi 3 HAYIOHAILHUX 0aubopdis. s oyinKu no8HOMU 8AKYUHAYTT
6 eHealth 3anucu 6ynu ymosno noodineni na 3 (abo na 2 ons KIIK-2). {na kosicnoeo muny axkyunu i
3aK1A0Y pO3PaAx08ysanu aOCOMOMHY PISHUYIO, AOCOTIOMHY ma 8iOHOCHY noxubxu. byno nposedeno
Kopenayitinuti ananiz (koegiyicum Ilipcona) ma ninitiny peepeciio. Pe3ynoemamu: 6y10 6cmanosieHo
CUTbHULL NOZUMUBHUL KOPETAYTUHUL 36 ‘830K Midc Oanumu YkpBax ma eHealth (r = 0.987, p < 0.0001).
Mooens ninitinoi peepecii nokasana, wo 97.3% eapiayii 6 YkpBak noscuiwoemuoca noxaznuxamu eHealth
(R?=0.973, F = 800.4, p < 0.0001). OoHnax usgneno cucmemamuyti po30iscHOCHE MidC cucmemamu
3AJLEIHCHO 810 MUNY BAKYUHU maXxapakmepucmux 3axkiady. Haibinvui 6i0HocHi noxubku cnocmepieanucs
ona KIIK-2 (45.52%) ma Ilonio-3 (25.7%), wo, timMo8ipHO, n08’A3aH0 3 00MeHCEHHAM U000 00Ky 003
ma 3ampumMKamMu 8 3an08HeHHI eleKmpOHHOI 0okymenmayii. Hatibinbwa po36isxcricmo — 117 dimeu —
susenena ona KIIK-2 y cinbcokomy 3axnaodi. Ilpu cmpamughikayii 3a munom Hacenenozo nyHKmy
HabOinbwi po3biscrocmi Oyau 3apikcosani 6 CilbCobKill micyesocmi (cepedus 8i0HOCHA NOXUOKA:
20.13%) nopignsano 3 micokoro (4.56%) ma naniemicokoro (10.00%). Bucrnoexu. Xoua dani 3 eHealth
ma YkpBak 0emoncmpyiome 8UCOKy cmamucmuuny y320024CeHiCmb, cucmemu He € QYHKYIOHATbHO
g3aemozaminHumuy. Bussneni posdiscnocmi 3a 6uoamu 8aKyuH, peioHamu ma munamu HAceleHux
NYHKMI8 c8i0uams Npo HeoOXIOHICb 8NPOBAONCEHHS YEHMPANI308AHO20 €LeKMPOHHO20 PeECmpy
wienjieHb, cmanoapmu3ayii nonie 66e0eHHs, IMIYHeHHS IHPPACMPYKMYPU 8 CLIbCbKUX pationax ma
3anpoBaAOICEHHS MEXAHI3MIB 8aNioayii OAHUX ) PealbHOMY HACl.

Kuirouosi ciioBa: 6a3a 1aHux, TOUHICTb JaHUX, JieMorpadidyHi YNHHUKH, iH(OpMaLiiHI CUCTEMHU
OXOPOHHU 3I0pPOB’s1, IMyHi3aIlisi, BAKI[UHAIIIS, OXOIJICHHS BaKI[UHAIIIETO.
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P0o3BUTOK iH()aPKTY rOJIOBHOTO MO3KY Y 3B’SI3KY
3 NPUIIOMOM METOTPEKCAaTy NIPU CUCTEMHI JIOKAJbHIN CKJIepoaepMii:
KJIIHIYHUHA BUIIAI0K

Poman CupBarka, I'anna Tpener

Kadenpa nesponorii Hanionansnoro meauunoro yHiBepcurety iMeHi O. O. boromornbii,
M. KuiB, Ykpaina

Corresponding Author:
Roman Syrvatka

romansyrvatkal @gmail.com

Anomauin: cucmemnuti ckiepos (y €eponi saxeoprosanicms 7-33 eunaoku Ha 100 muc nacenenns)
€ CUCMEMHUM 3aX680PHOSAHAM CHOIYYHOI MKAHUHU ma Opionux cyoun. Ilpenapamom eubopy 0.4
JUKYBAHHA WIKIPHUX 3MIH (CUCMEMHOI JIOKATbHOI CKIepooepMii) Npu CUCMEMHOMY CKIepo3i €
MemompeKrcam, cepeod NOOIUHUX eheKmis AKO2O € 2inepeoMoyucmeinemis, o 000amKo80 YUKOOICYE
CYOUHU Ma npu3800UmMs 00 AmepocKiepo3y, mpomoosy i 6i0N0GIOHO 00 PO3BUMKY CepYeso-CYOUHHUX
ma yepebpoB8aCKyIAPHUX 3AX60PHOBAHD, 30KPEMA MO3K08020 iHcyibmy. Hauioro memoro 6yno docnioumu
namozeHemuyHy CK1a0os8y, niaH O0la2HOCMUYHUX OOCHIONHCeHb Ma MAKMuKy NiKY8aHHs NAyiEHMKU
3 [weMidHUM THGHAPKMoM 20/108H020 MO3KY y baceliHi 1i8oi cepedHboi MO3K080I apmepii y 38 3Ky
3 nputiomom memompexcamy (10 me 1 paz Ha mudxicoenvb) npu cucmemHiu 10KAIbHIU CKIepoOdepMii.
Ilpu o2ns0i 6usAsneHO YyeHmpanvHull MOHONApe3 ma MoHo2inecmesis y Npasiti 6epXuitl KiHYieyi i
Jlecke NOPYUEeHHST 8UMO8U, NPU HeUposi3yanizayii 03HAKU CMeHO3Y8AaHHs N80 cepeOHboi MO3K0B8OI
apmepii ma iwemiune 8ocHUWE 20CMPO2O NOPYUIEHHS KPOBOODI2y y N6l T0OHIU Yacmuyi, a maxodic
einepeomoyucmeinemis (17 mxmonv/n). [layienmka 2ocnimanizo8ana, Koau CUMRIMOMU MPUBATU NOHAO
24 200unu, 6 38’A3Ky 3 YuUM MpPOMOONIMUYHA mepanis He Oyra npogedeHa, momy 0y10 NPoBedeHo
mepanito: anmumpomoboyumaphy (ayemuncariyunrosa xucioma 100 me 1p/0o6y), Hopmanizayis
apmepianbHo2o0 Mucky (nepundonpuiy apeinin (5 me)/inoanamio (1,25 me) 1p/0oby), nopmanizayis
cinepxonecmepunemii (cumeacmamur 20 me 1p/006y), Hopmanizayia pisua comoyucmeiny (gonicsa
Kucioma no 1 kancyni 06iui Ha 000y, komniexc eimaminie epynu B). Egexmuenicmos nposedenozo
JUKYBAHHSA NIOMBEPOAHCYEMBCA AOCONIOMHOIO BIOCYMHICMIO HEBPONIO2TUHOT CUMNIMOMAMUKU HA MOMEHM
BUNUCKU.

KuouoBi cioBa: imeMiuHWN 1HCYJIBT, CHCTEMHA JIOKAJIbHA CKIEPOJEPMIsi, METOTPEKCaT,
rineproMouucTeiHemis, (oreBa KUCiIoTa

Beryn VIIKOJDKEHHSIM JIpIOHUX CYIUH Ta aHOMaJlisIMH
CucteMHu#l ckiepo3 — L€ pIOKICHE aBTOl-  aHTioreHe3y. [lommpeHicTh CHCTEMHOTO CKIle-
MYHHE 3aXBOPIOBAHHS CIIOJIyYHOI TKaHUHH, I10  po3y ctaHoBuTh 1:10000, y €Bpormi 3axBoproBa-
XapaKTEepPU3Y€EThCS AHOMAJIBHUM BIAKIAACHHAM  HicTh 7-33:100000, XBOPitOTh MEPEBAXKHO KIHKH
KoJareHy, sike crnpuuunse ¢iopo3 mkipu (tak  [1]. MeToTpekcar, mo € mnpenaparoMm BHOOPY
3BaHa CKJIEPOAEPMIs) Ta BHYTPILIHIX OpPraHiB, 1  JJis JIKYBaHHS HIKIPHUX 3MiH (CHCTEMHOI JIO-
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KaJIbHOI CKJIEpo/epMii) P paHHBOMY CHCTEM-
HOMY CKJIEpO3i, € aHTUMEeTa0osiToOM (HomieBOi
KHCIIOTH, KM TOKa3aB BHCOKY €()EKTHBHICTbH
y JiKyBaHHI pEeBMAaTUYHUX 3aXBOPIOBAHHAX Ta
3MOSIKICHUX HOBOYTBOpPEHb. [IpoTe MeToTpekcar
MOYKE BUKJIMKATH P MOOIYHUX peakiiid, 30Kpe-
Ma I TpsMa HEUPOTOKCUYHICTh, IO TPOSBIIS-
€ThCsl NeikoeHnedanomnariero [2, 3] Ta rimepro-
MolucTeineMiero. Bucoki piBHI TOMOLUCTEIHY
3JIaTHI YIIKOJDKYBATH CYIMHU Ta MPU3BOIUTH O
TpoMOO3y [4, 5], 1m0 301IBIITyE PU3UK PO3BUT-
Ky CeplLeBO-CYIMHHUX 3aXBOPIOBaHb, 30KpeMa
1epeOpOBaCKyIIPHUX XBOPOO 3a MPUHIUIIOM
OKJIFO31l CyIWH Ta PO3BUTKY iH(ApPKTy TOJIOB-
HOro MO3Ky. Take yCKIaJHEHHS NPUHOMY Me-
TOTPEKCATy € PiIKICHAM 1 MU MaJI MOXIIUBICTh
HOTO0 crocTepirati y Haoi HamieHTKH.

Mera

Jocnigutn MeXaHI3MH BHHUKHCHHS, JIiar-
HOCTHYHY TaKTUKY Ta TUIAH JIIKYBaHHS TMaI[i€HT-
KM 3 1MIeMIYHUM 1H()APKTOM TOJIOBHOTO MO3KY,
sKa MpUiMae METOTPEKCaT y 3B 53Ky 3 CHUCTEM-
HOIO JIOKAJIBHOIO CKIIEPOACPMIEIO.

Onuc KJIIHIYHOr0 BUNIAIKY

[MamienTka 1O., 48 pokis, Oyna rocmiranizo-
BaHa ypreHTHo 09.12.2024 3i ckapramu Ha OHi-
MiHHS Ta CIaOKIiCTh B TMpaBiil pylli, MOPYIICHHS
BumoBH, AT 130 / 80 mm pr ct. 3 aHamHe3y Bi-
JIOMO, 10 Yy TAII€HTKH TINEpPTOHIYHA XBOpobOa
III cT, cTymins 3, pu3uk 4 (1715 HOpMaizarlii ap-
TepiaJbHOTO TUCKY NMPUHMAE MEPUHIOTIPUI apTi-
HiH (5 Mr) / inganamin (1,25 mr)), nepeHeceHnit
imemiuHuil iH(apkT romoBHOro Mo3ky (2006),
CUCTEMHA JIOKallbHA CKJIepoepMis (TaiieHTKa
npuiimae merorpekcar 10 mr 1 pa3 Ha THXKIEHb
nepopaiibHo). [ocmitanizoBaHa mo3a MeXaMH
TEPANEeBTUYHOTO BiKHA (TPUBATICTH CUMITOMIB
noHaj 24 ToIMHN).

Hesponoriuamii craryc: CBIiZOMOCThH sICHA
(mkana koM Imaszro=15 6aniB), MeHIHrealbHI
3HAKA He BHKJIMKAOThCA. OuHi miinuau D=S,
3iHUI piBHOMIipHI. KopHeanbHi peduekcu BH-
KIIMKalThes, (otopeakiii 30epexeni. O6muy-
4y cuMeTpuyHe. [ToTkoBUI Ta mMigHEOIHHMIA
pednekcu 30epexeHi. MoBa — jerka au3aprpis.
JleBiaist KiHUMKa s3MKa BiBO. Pedrnexcu opainb-
HOTO aBTOMaTH3My ToO3uTUBHI (MapiHecky-
PamoBudi 3 1BOX CTOPiH, XOOOTKOBHH pediiekc).
[Ipu BepxHiit npoO1 bappe BiacTae mpasa pyka.

ISSN 2786-6661
eISSN 2786-667X

CyxoxuiikoBi pedrexcu 3 pyk S>D, 3 HIr 3HUKE-
Hi. [lo3uTuBHMIA cumnitom baGiHchKOTO CripaBa.
['inecre3sis B mpaBiii BEpXHii KIHITIBIII.

BianoBigHO 10 I1IbOr0 BHUSBIEHO O3HAKU
KOHTPJIaTepaIbHOTO MPaBOOIYHOTO MOHOMApe3y
(cmabKkicTh MpaBoi pyKu MpH BepxHiil mpobi bap-
pe, 3HWKeHi peduiekcu 3 pyk S>D), KoHTpnare-
payibHOT TPaBOOIYHOT MOHOTIMECcTe3ii (TimecTe3is
npaBoi BEpXHBOI KIHI[IBKHM), JIEBiallif0 KiHYHMKA
S3UKa BIIIBO, MO3UTHUBHI PedICKCH OpabHOTO
aBTomMarusMy (peduiekc Mapinecky-PanoBuui 3
JIBOX CTOPIiH, XOOOTKOBUH peduIeKC), MO3UTHBHHUMA
cumnToM baGiHCBKOTO CTIpaBa, JIETKy AU3apTPito.
He Oys0 BUSIBIEHO OKOPYXOBUX MOPYILIEHB, KOP-
HeaJbHi, TIOTKOBHM Ta IMiIHEOIHHUN peduiekcH
30epexeHi, 00nMuYysi CUMETpUYHEe, MEHIHreallb-
Hi 3HaKM HE BUKJIMKaJIHCh. Yepe3 1€ BHUHUKIH
Mi703pH, 0 y MAIIEHTKY 1IIEMIYHUN 1HCYIBT.

Byno mpoBeneHo oOCTeXeHHS MO IIKalIaM
srigao KiniHigHOl HacTaHOBH, 3aCHOBAHOI HA I0-
kazax: «Opranizaiis HaaHHs JOTIOMOTH TIPH TO-
CTpOMY ilIeMiuHOMY 1HCYAbTD [6] Ta Crannap-
Ty MEIUYHOI JOTIOMOTH: 1IIeMIYHUMA 1HCYBT [7]:
srigao National Institutes of Health Stroke Scale
BU3HAUCHO 1HBAJIAW3YIOUNi iHCYBT (3 Oann);
narieHTKa MoXe MpuiMaTy 3BUYaiHy 1Ky (Iuc-
daris — 0 6, BiACYTHS); MalieHTII HeoOXigHA
Jiesika JIOTIOMOTa, ajie BOHA 37]aTHa XOIUTH ca-
MOCTIiitHO — 3 6anu 3a MOM(IKOBAHOIO IITKAIOIO
PeHkinHa; iHIEKC aKTUBHOCTI B MOBCSKICHHOMY
XKUTTI bapren BiAMoOBigaB MiHIMaIbHOMY OOMe-
JKEHHIO BTpaTy HEeBposoriyHuX QyHkIii (90 Oa-
JiB); 3rAHO 1IKaow bpaneHa pusuk po3BUTKY
MIPOJICKHIB BiICYTHIN — 23 Ganu.

Jlnst  miaTBepIOKEHHS  JiarHO3y HEeoOXia-
HO Oylio mpoBecTH Heiposizyamizamito — MPT
rosioBHoro Mo3ky Ta KT-anriorpacgito (morme-
pEeIHBO MEPEBIPUIM PiBEHb KpEeaTHHIHY), a Ta-
KO 3T'1JTHO IPOTOKOJTY MPU3HAYEHO JIAOOPATOPHI
JOCTIDKeHHS — 3arajlbHAN aHalli3 KpoBi Ta ceu,
Koarynorpama, ainigorpama, AJIT, ACT, rmroxo-
3a KpOBI, CEYOBHMHA, OUIOK KPOBI, €IEKTPOJITU
kposi (K*, Na*, CI"), Tpononin 1.

PiBeHb KpeaTHHIHY BiANOBiaB HOPMI, IO
HAJAJI0 MOXJIMBICTH mpoBecTn KT-aHriorpa-
¢1r0, Ha K1 BUSBICHO 03HAKU T€MOJUHAMIYHO
3Ha4yHioro creHosy M1 cermeHty 7iBoi cepen-
HBO1 MO3KOBOi aptepii, Ha MPT-Bi3yamizariii ro-
JIOBHOTO MO3KY: O3HaKH TOCTPOTO MOPYIICHHS
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MO3KOBOTO KpOBOOOIry 3a IIIEMIYHHM THIIOM Y
JIBi# JTOOHI¥ YacTIll Ta XPOHIYHOI IIepedpaabHOT
MIKpOaHrionarii y BUIVISAI MOOJUHOKHUX OCepes-
KiB IJII03y B CYIPAaTeHTOpialbHUX BiIJiJaxX ro-
JIOBHOTO MO3KY.

[TpoBeneno audepeHuiiny TiarHOCTUKY 3
TOCTPOI0 METOTPEKCTaT-acoIiiiOBaHOIO EHIIe-
(anomnariero, sska MOXe OyTH OTHHM 3 YCKIIa-
HEHHSM MpUIOMY MeTOoTpeKkcaTy. 3riJHO JaHUX
KT-anriorpacdii Ta MPT He BusiBIeHO xapakTep-
HUX O3HAK JUIS [bOTO YCKJIaJHEHHS.

Ha ocHoBi 1iux manux OyB MOCTaBICHHUH Ji-
arHos — nepedpoBackymspHa xBopoba: [Hdapkr
TOJIOBHOTO MO3Ky B OaceifHi JiBoi cepenHboi
MO3KOBOi apTepii, ogpa3y Oyno npu3HadeHe Bij-
MOBI/IHE JIIKYBaHHS, aje MOLIYK MPUYHHU PO3-
BUTKY 1HCYJIBTY TPOJOBKUBCS.

3 nmaboparopHUX aHaTi3iB BiIIMIHHUMHU BiJ
HOPMAaTUBHHUX 3Ha4€Hb OyJaM pPIBHI XOJIeCTEPU-
Hy (BIANOBIAAJIO MOMIPHOMY PU3HMKY PO3BUTKY
arepockieposy) ta JITTHI (BiamoBigaso miaBu-
IIEHOMY PiBHI), Jimigorpama BiJImoBigaga Mij-
BUIIEHUM TOKa3HUKaM Y MAIllEHTKU 3 BUCOKHM
CEepIIEeBO-CYIMHHUM pu3uKoM 3rigHo 3 ESC 2021.

Jlnst yHUKHEHHsSI TpomnyiieHHs (Qiopumsamii
nepeacepib, CyIMyTHbOTO iH(pApKTy Miokap-
na abo CTPYKTYPHHX 3aXBOPIOBaHb CEpIs, IO
Moru OyTH MPUYMHAMHE 1HCYNETY, OyJI0 IpoBe-
neno EKI, ExoKI, Y3]I 6paxiouedanbHux cy-
JuH (TTPOBENICHO 3T1/IHO JIOKAJIBHOTO KJIIHIYHOTO
MPOTOKOJTY, IO TPYHTYEThCA Ha «Opranizaris
Ha/IaHHS JOIIOMOTHU NP TOCTPOMY ILIEMIYHOMY
incynbTi: KiiHiuHa HacTaHoOBa, 3acCHOBaHa Ha
nokazax» [6] Ta CraHgapTy MeOM4YHOI 1OIIOMO-
TH: imeMigyHui iHCyabT [7]), aje He BUSBICHO
MATOJIOTIYHUX 3MiH, Kap[IioJoT TPU OISl BH-
3HauuB rineproHiyny xsopoOy III ct., 3 cT., pu-
3uK 4 (qyxe BUCOKMIT). OCKIIbKM HaM OyB BiJ0-
MU (haKT MpUIloMy METOTpeKcaTy Mali€HTKOIO
Ta MOYJIMBHM PO3BUTOK TilEProMOIUCTETHEMI],
OyJl0 TPOBEAEHO JIabopaTOpHE JOCIHIHKEHHS
PIBHS TOMOIIMCTEIHY, SKE BIIMOBITATIO IOMIp-
HOMY PU3HKY CEpLEBO-CYIMHHHUX YCKJIQAHEHb —
17 mxmonb/n. Lle nano Ham migcTaBu BBaXar,
0 imeMiYHui 1H(APKT TOJIOBHOTO MO3KY B
JAHOMY BHITaJKy Ma€ MO€JHAHUN XapakTep BU-
HUKHEHHS: BIUIMB TiEproMoucTeinemii Ta Ba-
30MaTUYHA JIisl IPH CUCTEMHIH JIOKaIbHIN CKIle-
ponepmii.
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Ha ocHOBI mpoBeneHOro OmISAIy Ta CKapr,
HelpoBizyamizalii, jJabopaTopHUX Ta IHCTPY-
MEHTAJIbHUX JIOCIIDKeHb OYyJI0 BU3HAYEHO Jiar-
HO3:

BX: IndapkTt ronoBHOro Mo3ky B OaceiiHi
J1BOi cepeAHbOT MO3KOBOT apTepii

I'ineproniuna xBopoOa III ct, ctymins 3, pu-
3uK 4 (yxe Bucokuit), CH 0 ct

CucrteMHa JIOKaJlbHA CKJIEPOAEPMIs 3 ypa-
KECHHSIM IIKIpH

OckiIbKM TallleHTKAa TOCHITali30BaHa I03a
MeKaMH TepareBTUYHOTO BikHa (TIoHa[ 24 rofu-
HU TIICIIA TOSBH CKapT), TPOMOOITHYHA Tepartis
He Oyiia mpoBejeHa, a MPU OISl HEHpoXipyp-
riB BU3HAYCHO BIJICYTHICTh MOKa3iB 10 €HIOBa-
CKyJsIpHOI TpoMmOekToMii. BiqnoBimHO 10 1{bOTO
MPU3HAYEHO JTIKYBaHHSA: aHTUTPOMOOIUTapHA
Tepamis — anetwicarinuioBa kuciaora 100 mr
1p/noby BBewepi, aHTUTINEPTEH3WBHA Tepa-
mist — MepUHIONIPHITY apriHiH (5 Mr)/inganamin
(1,25 wmr) 1p/ao6y nix koutponem AT, nimimos-
HIOKYI0o4a Teparnisi — cumBactaTit 20 Mr 1p/no0y
Ha HiY, (omieBa KuciaoTa o 1 Kamcysmi Bivi Ha
100y Ta KoMIuieke BiTamiHiB Tpynu B (B6, B12)
MO CXEMi JJI HopMai3allii piBHsS TOMOIIUCTEIHY,
meToTpekcar o cxemi (10 mr 1 pa3 Ha THXIIEHb
NIEPOPAIIBHO).

[IpoBenena Tepamis mMmokas3ala TO3UTHBHI
pe3yabTaTH, OCKUIBKH HAa MOMEHT BWITHCKH 31
cramionapy 16.12.2024 Oyna BincyTHs ycs ma-
TOJIOT1YHA HEBPOJIOT1YHA CUMITOMATHKA, 3T1JTHO
mkan: NIHSS — 06, mucdaris — 06, mIIP — 06,
innexe bapren — 100 6, mikana bpanen — 236.

Takox Oyna HagaHI peKOMEHJAIlli: crocTe-
pPEeXKEHHsI y CiIMEHHOro JiKapsi, HeBpoJora, Kap-
Jioyora 3a MicIleM HPOKHUBaHHS; KOHTposib AT
1 XOJIECTEpPHHY; KOHTPOJIb PIBHS TOMOLIUCTETHY.

Oo6rosopeHHnsn

Kuniniyauii  omisin  JO3BOJMB  3aIi03PUTH
imeMivYHe ypakeHHS B 30HI, BIIMOBITHIN JiBIN
MIBKYJ, 3 MOAAJBIIAM MIATBEPIHKEHHSAM 11IeMii
B OaceifHi JIiBOi cepelHbOi MO3KOBOI apTepii 3a
nannmMu MPT ta KTA. Ilpu orsai cocrepri-
alich KOHTpJaTepajabHUI NMpaBOOIYHUN MOHO-
nape3, KOHTpliaTepajibHa MOHOTINECTe3is, Jerka
IU3apTpis, AeBiallis KIHYMKa S3UKa BIIiBO, TIO3H-
TUBHI pedIeKCH OpaTbHOTO aBTOMATHU3MY.

3 METOI0 YTOYHEHHS J[iarHO3y Ta BUKJIIOUYEH-
HS IHIIMX WMOBIPHHUX NMPUYMH YPaKEHHS LEH-
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TpajabHOI HEPBOBOI CHUCTEMHU OylI0 MPOBEICHO
nudepeHIifHIA 11arHo3 13 TOCTPOI0 METOTPEK-
caT-acoIliiioBaHor0 eHIledanonariero, sKa Moxe
OyTH YCKJaJHEHHSIM HPUHOMY METOTpeKcary
[2].

3 METOI0 YTOUHEHHS JIIarHO3Y Ta BUKJIIOYEH-
HS 1HIIUX WMOBIPHUX NMPUYHH ypaKEHHS IICHT-
pasibHOI HEPBOBOI CHUCTEMH OyJ0 IPOBEACHO
Tu(epeHLIHHNN 11aTHO3 13 TOCTPOK METOTPEK-
caT-acoliiioBaHo0 eHIledaronariero, sKa IMpo-
SIBIIIETHCSI TOCTPUM HEBPOJIOTIYHUM € PIIIATOM,
10 MOXKE IMITYBAaTH 1HCYJBT, ajlé Ma€ 30BCIM
iHIMiA MexaHi3sM po3BUTKY. 11 po3BUTOK MOB’s-
3aHUN 13 NPSAMHM HEWPOTOKCUYHUM BIUIMBOM
MeToprekcary. KiiHiuHO rocTpa MeToTpekcar-
acoriifoBana eHueanonaris XapakTepu3yeTbCs
panToBor0 MOsiBOKO adasii, remimapesy, Mmopy-
IICHb CBIJIOMOCTI, 1HOAI 3 TPAH3UTOPHHM a0o
(baykTyrorounmM nepedirom. Y Hamoi marieHTKA
CIOCTEpIrajiuCh CTIMKI (OKabHI HEBPOJIOTIUHI
CUMIITOMH  (KOHTpJIaTepaIbHUN TPaBOOIUHUIN
MOHOTIApe3, MOHOTINEeCTe3is, eBialis s3uKa,
JU3apTpis), IKi HE Maju TPAH3UTOPHOTO Xapak-
Tepy 130epiranuck noHaja 24 ronuHH, 110 Xapakx-
TEPHO came JUIs IIeMIYHOTO 1HCYIBTY.

ITpoBenena nHeiiposizyanizauis (MPT romos-
HOTO MO3KYy) 3acCBiuniia HasBHICTH BOTHHIIA
TOCTPOTO IMIEMIYHOTO Ypa)XCHHs B JIiBii J100-
Hii yactii, a KT-anriorpadis BusiBMIa CTEHO3
MI cermeHTy JiBOi cepeIHbOI MO3KOBOi apTe-
pii. Taki 3MIHM YITKO BKa3ylOTh Ha MOPYIICHHS
MO3KOBOTO KpPOBOOOITY 3a iIIEMIYHUM THIIOM,
Ha BIAMIHY BiJl TOCTPOi METOTpeKcaT-acoIiio-
BaHOI eHuedanonarii, A7 Kol XapakTepHi CH-
METpUYHI BOTHUIIA JIeHKoeHedaionarii B Ol
peUoBUHI MO3KY 0€3 03HaK CYIMHHOI MaToJorii.
J1o Toro X y manieHTKH OyJi0 BUSBIICHO Tilepro-
MonucTeineMito (17 MKMOJB/IT), IO € BiZOMHM
(hakTOpoM pH3UKY TpOMOO3iB, a TAaKOX BILIUB
CHCTEMHOI CKJIEpO/IepMii Ha CYIMHH SIK JTO/IaTKO-
BHI Ba30MaTOreHHU YMHHUK. OKpPIM TOTO TaKe
YCKJIaIHEHHSI METOTPEKCaTy PO3BHBAETHCS TPU
IHTpaTeKaJIbHOMY BBEIEHHI Ta/ab0 BUCOKHX JI0-
3ax Mpermapary, Hallla X NallieHTKa mpuiMara me-
popanbHO Yy HU3bKHX fo03ax (10 mr 1 pa3 Ha THx-
JeHb). BiAmoBigHO 10 1bOTO, TiarHO3 TOCTPOi
MeTOTpeKcar-acouiifoBanoi enuedanomnarii Oys
BUKJTIOUCHHH, a J[IarHO3 1MEMIYHOTO iH(papKTy
TOJIOBHOTO MO3KY MiATBEpUKCHU. [2, 3, 4, §8].
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[TpyuunHM imIeMigHOTO 1H(PAPKTY TOJTOBHOTO
MO3KYy € pi3HOMaHITHUMH. Mu Oyiu CBiIKaMu
B3a€EMO3B’A3KY TMOOIYHOI [ii BXXHBaHHS Me-
TOTpPEKCaTy Ta PO3BUTKY 1IEMIYHOIO 1HCYJIb-
Ty. Ilamientka FO. mpuiimMae metoTpekcar y
3B’SI3Ky 3 CHCTEMHHM CKJIEPO30M — PiJIKICHUM
ayTOIMyHHHUM 3aXBOPIOBAHHSM CIIOJIYYHOI TKa-
HuHu [1]. He3Bakarouu Ha CBOIO BUCOKY €deK-
TUBHICTB, IPENapaT MOXKYTh BIIMIHUTH y 3B’ s3-
Ky 3 TOOIYHUMU e(eKTaMU, TAKUMH K HyZI0Ta,
Jiapesi, NaHIUTONEH1s, 3aXBOPIOBaHHS MEYIHKU
(cTearo3, ¢iOpo3, UHMPO3), IHTEPCTHUIIATBHUN
ITHEBMOHIT, ITHEBMOLMCTHA ITHEBMOHIS, HUP-
KOBa HeJOCTaTHICTh, Tomo [8]. OkpiM TOrO,
ONMCaHI MEXaHI3MM TOKCHYHOI Jii METOTpEK-
caTy Ha HEpBOBY CHUCTEMY, NIOB’sI3aHi 3 1HT10y-
BaHHSAM (PEepMEHTOM JuriapodoaaTpeayKrasi,
HAKOMWYEHHSIM TOMOIIUCTEIHY, 3HUKCHHAM
piBHSI S-a/leHO3MIIMETIOHIHY Ta 3MIiHOIO MeTa-
Oomismy aaeHo3uny [2, 3]. TomomucTein, mo €
aMIHOKHCJIOTOIO 1 BUCTYITA€ aroHICTOM peIIet-
topiB N-metun-D-acnaprary [5], 3aatHuii no-
pyuryBaTu OajaHC MK MPOKOAryJIsIHTHUMHU Ta
AHTUKOATYJISHTHUMH (aKTOpaMH, 301TbIICH-
HSM BUPOOHUIITBA aKTUBHUX (POPM KHCHIO Ta
MOPYIICHHSM CHHTE3y OKcuay a3oty (NO) [4],
110 BeJIe /10 MOUIKOKEHHS €HJ0TENI0 CyIuH 1
€ (pakTOpOM pHU3HMKY PO3BHUTKY aTepoCKIEpO3y
Tta TpoMmOoyTBOopeHHs [9, 10]. Onucana ponb
TIMeproMonucTeiHeMii y PO3BUTKY CEPIIEBO-
CYIMHHUX, UepeOpoBacKyIsIpHUX 1 TpomOo-
eMOoIiyHuX 3axBoproBanb [10, 11] Ta BUmamok
PO3BUTKY 1HCYJBTY IPH M1JBUILIEHOMY PiBHI I'O-
moructeiny [12], xoua i He OyJi0 ONMCaHUX BH-
MaJKiB PO BIUIUB METOTPEKCATy Ha PO3BHUTOK
1meMiqHOro 1H(ApKTy TOJIOBHOTO MO3KY, IO
BKAa3aHO Ha yHIKAJIbHICTh ONMKMCAHOTO HAMU KJIi-
HIYHOTO BUIIAJKY PO3BUTKY iH(aPKTy roJIOBHO-
IO MO3KY y 3B’S3Ky 3 IPUHOMOM METOTpeKcary
IpU CUCTEMHOMY ckJiepo3i. OkpiM Toro, rimnep-
TrOMOLIMCTEIHEMIs Y JAHOMY BHIIaJIKy MOXeE I10-
SCHUTU PO3BUTOK BaXKKOi TiNEPTOHIYHOI XBO-
poOu, 1m0 € OOTSDKIMBUM (DaKTOpOM pPHU3UKY
iH(apKTy TOJIOBHOTO MO3KY.

[IpoBenena Teparis (aHTUTINEPTEH3UBHA, aH-
TUTPOMOOLIMTAPHA, JIIMII03HNKYI04Ya) MoKa3aia
e(eKTUBHICTh MpHU JIKyBaHHI Ili€i MalliEHTKH,
[0 MOYK€ BKa3yBaTH BIJICYTHICTh HEOOXIIHOCTI
crienndiaHOI Teparii a1 HopMasti3alii piBHS ro-
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MOITUCTEIHY, ITI0 MATBEPKYETHCS JTITEPATyPHU-  Ta Ba30MaTHYHA [ NMPH CUCTEMHIN JIOKaTbHIN
mu nanumu [10]. ckiepoaepmii. IlpoBenena tepamisi (aHTHTPOM-
BucHoBku OonuTapHa Teparis, aHTUrINepTeH3MBHA Tepa-
[Tpuitom MmeToTpekcaTy Hpu CHUCTEMHIM Jlo-  Iis, JMiO3HWXKYI04a Teparlis, puitoM ¢GoraieBoi
KaJbHIN CKIIepoJepMil 3a paxyHOK OJOKYBaHHS  KHCIIOTH, KOMIUIEKCY BitamiHiB rpynu B (B6,
auriapodonarpeaykrasy, o Bee 10 rinepromo-  B12) Ta MeToTpekcary) mokasano BUCOKY edek-
[UCTETHEeMIl, sIKa 3HAUYHO 301JIBIIY€E PU3UK PO3BUT-  THBHICTH B JAHOMY KJIIHIYHOMY BUTIAJIKY.

Ky CEpLEBO-CYIHHHUX Ta HepeOpOBACKYISIPHUX ®dinaHCyBaHHA

3aXBOPIOBaHb. Y HAIOI MAIIEHTKU CIIOCTEPIraB- Jlane mOCIiJDKCHHS HE OTPHUMAJO 30BHIII-
Csl PO3BUTOK IMIEMIYHOTO iH(APKTY TOJOBHOTO  HBOTO (piHAHCYBaHHS.

MO3Ky B OaceiiHi JIiBOI cepeHbOi MO3KOBOI ap- Koundutikr inTepecis

Tepii, M0 MIATBEPANUIOCH MIPH OISl (BUSBICHO ABTOPH 3aCBIUYIOThH BiJICYyTHICTh KOHMITIKTY
KOHTpJIaTepalbHUI TMpPaBOOIYHMIA MOHOTMApe3,  IHTEPECIB.

KOHTpJIaTepajibHa MOHOTINECTe3is, JerKa Iu- 3roaa Ha nmyOaikaniro

3apTpis), Heiposizyamizanii (KT-o3Haku creHo- 3rofa mailieHTa Ha MyOJiKaIilo MaTepialiB

3yBaHHS M1 cerMeHTy JiBoi cepeHhOl MO3KOBOT  KITIHIYHOTO BHINaAKy Oyna orpumMana. Bci aBTo-
aprepii Ha KTA, roctpe mopyuieHHss MO3KOBOIO P O3HAHOMJICHI 3 TEKCTOM PYKOIIHCY Ta HaJIaJIn
KpOBOOOIry 3a iIEMIYHUM THUIIOM Y JiBii J0O-  3roxy Ha ioro myOuiKarito.

Hill "acTui Ta XpoHiyHa IepedpanbHa MiKpOaH- ORCID ID Ta BHecOK aBTOpIB:

riomarist y BUIISAII MOOAMHOKUX OCEPENKIB IIIi- 0009-0008-6221-895X (B, C, D, F) Roman
03y B CyNpaTeHTOpiaJIbHUX BiJJijgax rosioBHoro  Syrvatka

Mo03Ky Ha MPT) 1 gaHux 1HCTpYMEHTAJIBHOTO Ta 0000-0001-8300-7117 (A, B, E, F) Ganna
nabopaTopHUX MOCHIDKEHB (TimepxonectepuHe-  Trepet

Mis, rinepiinonporeinemis 3a paxyHok JITTHIII, A — Work concept and design, B — Data

rinepromorcreineMisi). Jlo Toro »x mgiarHoc-  collection and analysis, C — Responsibility for
THKa BKasaja Ha HaiOuibll HMOBIpHI mpuumHM  statistical analysis, D — Writing the article, E —
pO3BUTKY iHCynbTy — rinepromouucteinemis — Critical review, F — Final approval of the article
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Development of cerebral infarction associated with methotrexate in systemic
local scleroderma: a clinical case

Roman Syrvatka, Ganna Trepet
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Abstract: systemic sclerosis is a systemic disease affecting connective tissue and small blood
vessels, with an incidence of 7 to 33 cases per 100,000 population in Europe. The drug of choice for
the treatment of skin changes (systemic localized scleroderma) in systemic sclerosis is methotrexate.
One of its side effects is hyperhomocysteinemia, which additionally damages the vessels and leads to
atherosclerosis, thrombosis, and, accordingly, the development of cardiovascular and cerebrovascular
diseases, in particular stroke. We aimed to investigate the pathogenetic component, the plan of
diagnostic studies, and the tactics of treatment of a patient with ischemic cerebral infarction in the
basin of the left middle cerebral artery in connection with the administration of methotrexate (10 mg
once a week) in systemic localized scleroderma. Examination revealed mono paresis and hypoesthesia
in the right upper limb and mild speech impairment; neuroimaging revealed signs of stenosis of the
left middle cerebral artery and an ischemic focus of acute circulatory disturbance in the left frontal
lobe, as well as hyperhomocysteinemia (17 umol/l). The patient was admitted to the hospital due to
symptoms that continued for more than 24 hours, prompting the initiation of the following therapeutic
measures: antiplatelet therapy (acetylsalicylic acid 100 mg I time/day), normalization of blood pressure
(perindopril arginine (5 mg)/indapamide (1.25 mg) I time/day), normalization of hypercholesterolemia
and hyperlipoproteinemia (simvastatin 20 mg 1 time/day), normalization of homocysteine levels (folic
acid one capsule twice a day, B vitamin complex). The effectiveness of the treatment was confirmed by
the absolute absence of neurological symptoms at the time of discharge.

Keywords: Ischemic Stroke; Localized Scleroderma; Methotrexate; Hyperhomocysteinemia;
Folic Acid.
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Research on the development of a cosmetic product in a soft dosage form
based on an extemporaneous suspension for the treatment
of acne using carbomer
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Abstract: acne is a chronic skin disease with a complex multifactorial pathogenesis, which is
widespread and requires a long-term combination therapy. Local application of drugs is the standard
method of treating acne. One of the drugs for external use, which is recommended by dermatologists-
cosmetologists, is a solution for shaking or suspension that is extemporaneously manufactured and
contains chloramphenicol, ichthyol, menthol, talc, zinc oxide, and ethanol. The disadvantages of
suspensions are their instability during storage, the need for constant shaking before use. This can often
lead to a violation of the ratio of active pharmaceutical ingredients and, accordingly, their dosage, as
well as inconvenience during use. To improve the stability of this drug, it is advisable to increase the
viscosity of the system by changing the dosage form: prepare a gel from a suspension. The research
work is devoted to the research on the development of the composition of a cosmetic product in the
form of a gel, which was obtained on the basis of the component composition of an extemporaneously
manufactured medicinal product in the form of a shake-up solution, which is used topically for the
treatment of acne. The composition was developed using triethanol amine as a neutralizer and two
brands of gelling agents — carbomers Carbopol 974 P and Carbopol 980, which are most often
used as gelling agents in the production of gels. In the research work, when obtaining a cosmetic
product in the form of a gel using two brands of carbomer, the optimal amount of triethanolamine was
determined, on which the pH value of the gel and its structural and rheological properties depended.
Also, during the experiment, 6 series of studied samples of the cosmetic product were obtained, which
contained gelling agents in three different concentrations (1%, 1.5% and 2%) in order to select the
most optimal one, which would ensure sedimentation resistance and uniformity of the gel dosage
during its application. We investigated such indicators of the obtained samples of the cosmetic product
as homogeneity and dispersion using the microscopy method, pH value potentiometrically, colloidal
stability by centrifugation and viscosity using a rotational viscometer. Their consumer characteristics
were also studied, which concerned the quality of application, distribution and sensation on the skin
that remained after applying the studied samples to its surface, namely: tightness, moisturization,
stickiness or cooling. Series 2 of the studied cosmetic product, which includes 1.5% of carbomer of the
Carbopol 974 P brand, had the best pharmaco-technological properties and consumer characteristics.
It had the appearance of a homogeneous mass of mousse consistency, which was easily applied and
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evenly distributed on the surface of the skin, while not tightening it or drying it, leaving a feeling of
moisture and cooling on it. It had a pH value of 7.0 and a viscosity of 13782 mPas.

Keywords: Acne Vulgaris; Carbomer [Supplementary Concept]; Cosmetics; Suspensions; Skin

Diseases; extemporaneous gel, gelling agents, soft dosage form.

Introduction

Acne is a quite common polymorphic
inflammatory skin disease (hair follicles and
sebaceous glands), which most often manifests
itself on the face (in 99% of cases), on the
neck (60%) and chest (15%) [1]. According to
statistics, about 80% of the population aged 12
to 25 years and 30-40% of people over 25 years
of age suffer from acne [2, 3, 4, 5]. Acne
significantly affects the psycho-emotional sphere
of the patient, his social adaptation and social
status, which indicates the relevance of this
problem and the need to create new and improve
existing medicines (drugs) for the treatment and
prevention of this disease.

The standard of acne treatment is topical
therapy [1], which uses both industrially
produced drugs [3, 6] and drugs manufactured
in pharmacies. A shake-up mixture in the form
of an extemporaneous suspension containing
chloramphenicol, ichthyol, menthol, talc, zinc
oxide and ethanol is one of the drugs that is often
prescribed by dermatologists-cosmetologists for
the topical treatment of acne. Suspensions are
complex or microheterogeneous systems with a
liquid dispersion medium in which one or more
fine powdered active pharmaceutical ingredients
(APIs), which are not dissolved in the dispersion
medium, are distributed [7].

This product contains a combination of
active pharmaceutical ingredients with well-
studied medical uses and has been traditionally
manufactured extemporaneously for over
30 years. It remains a popular choice among
dermatologists because of its comprehensive
composition and proven efficacy. It is also a
suitable prescription for patients who cannot use
retinoids in acne treatment.

Aim

To conduct research on the development
of a cosmetic product in a soft dosage form
based on the component composition of an
extemporaneous suspension for the treatment

of acne, to determine the optimal brand and
concentration of carbomer and the amount of
triethanolamine for its neutralization, which will
provide the best quality indicators and consumer
characteristics of the developed cosmetic
product.

Materials and methods

A cosmetic product in a soft dosage form
based on an extemporaneous suspension for
the treatment of acne was selected for the
study. Two brands of carbomers: Carbopol
974 P and Carbopol 980 NF as gelling agents,
and triethanolamine as neutralizator have been
studied at the development of the gel. The quality
indicators of the obtained cosmetic product and
its consumer characteristics were studied in
order to determine the optimal brand of carbopol
and its concentration, as well as the amount of
triethanolamine required for its neutralization,
which will provide the best properties of the gel-
like product.

Results and discussion

The main goal in the manufacture of complex
dosage forms is to obtain a homogeneous
system — a uniform distribution of components,
which is achieved by grinding and mixing, as well
as stability during use and storage by selecting
special excipients, such as bases, emulsifiers and
gelling agents [7, 8, 9]. To develop a cosmetic
product in a soft dosage form for the treatment
of acne, we took as a basis the component
composition of the API of the extemporaneous
shaking solution in the form of a suspension,
which contains the following components:

Ichthyol 1,50 mg
Menthol 0,02 mg
Levomycetin 7,00 mg
Zinc oxide 7,00 mg
Talc 7,00 mg
Ethanol 70% 50,0 mg
Purified water 80,0 mg

This medicinal cosmetic product is a coarse
suspension, which has its disadvantages, namely:
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rapid settling of undissolved substances, which
can complicate the dosing of API, so it must be
shaken before each use. Also, the inconvenience
of using is the need to use a cotton pad or gauze
napkin to apply to the skin in the presence of a
large amount of liquid. A cotton pad or gauze
napkin absorbs a significant amount of a liquid
phase with each selection for application,
and this leads to a change in the composition
of the medicinal cosmetic product during its
use, and after a while there is almost no liquid
phase left, which completely changes the ratio
of components in the suspension. Also, when
applying this product to the skin of the face,
visible spots and lumps of insoluble powdered
API remain on it.

To increase the stability of this product during
use and for the convenience of its application, as
well as to improve its consumer characteristics,
its aqueous dispersion medium has to be changed
to gel-like. For this, it was necessary to select the
brand and concentration of the gelling agent, as
well as the amount of triethanolamine needed for
neutralization.

As a gelling agent, two grades of carbomers
were chosen: Carbopol 974 P and Carbopol 980
NF, which are high molecular weight polymers
of acrylic acid chemically cross-linked with
polyalkenyl alcohols or divinyl glycol. They
are characterized by high relative viscosity,
short flow, and high suspension's ability [10].
Both grades are used for the production of gels
for external use. The main difference between
the above polymers is related to the type of
substituent, the density of cross-linking, and the
presence of hydrophobic comonomers. When
using carbomer grades Carbopol® 980 NF and
Carbopol® 974P NF, transparent gels and stable
suspensions are formed upon neutralization.
They are compatible with a wide range of active
ingredients and other excipients.

During the study, 6 series were obtained using
a gel base: three based on the Carbopol 974 P
brand with different gelling agent concentrations
(1, 1.5 and 2%), and three based on the
Carbopol 980 NF brand also with gelling agent
concentrations of 1, 1.5 and 2%. Triethanolamine
was used to neutralize the carbomer, the amount
of which was determined experimentally, since
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the maximum viscosity is achieved in a neutral
environment and the pH value of the gel should
be within 5.0-7.0.

Triethanolamine was added to the gel
dropwise with constant stirring, and the pH
value was measured using a potentiometer
(State Pharmacopoeia of Ukraine, 2.0., Vol. 1,
p. 2.2.3) [11]. The results of the study are given
in Table 1.1.

Table 1.1 — Results of the study of the pH
value of gel bases with different brands and
concentrations of carbomer after neutralization
with triethanolamine.

Carbomer o
Ne grades C,%| yl y2 y3
1 | Carbopol 974 P 1,0 19 | 0,80 | 5,40
2 | Carbopol 974 P 1,5 22 10,92 | 5,56
3 | Carbopol 974 P 2,0 30 | 1,26 | 5,52
4 | Carbopol 980NF | 1,0 | 20 | 0,84 | 5,88
5 | Carbopol 980 NF | 1,5 27 | 1,13 | 5,06
6 | Carbopol 980 NF | 2,0 34 | 1,43 | 4,95
Note: C — the concentration of carbomer, %;
y1 — the number of drops of triethanolamine;
y2 — the mass of tricthanolamine, g,
y3 — the pH value of the gel base.
The experimental data shows that as

carbomer concentration increases, the amount
of triethanolamine required for neutralization
increases.

After preparing gel with satisfactory tech-
nological properties, a cosmetic product was
prepared on a gel basis using the following
technology. In ethanol solution menthol and
chloramphenicol were dissolved. Zinc oxide and
talc were dispersed in a mortar and mixed with
alcohol solution using a pestle until homogeneity
was achieved, then added Ichthyol last. The
mixture of active pharmaceutical ingredients
ground to homogeneity was carefully added in
portions to gel base with constant stirring [7, 12,
13].

We received 6 series of cosmetic products
for which a number of studies were conducted,
including their appearance, pH value, colloidal
stability, rheological properties (viscosity), and
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homogeneity. Consumer characteristics that have
been investigated include ease of application and
uniform distribution of the cosmetic product on
the surface while applying it, and the sensation
of tightness, dryness, or hydration on the skin
after application [9, 11, 13-15]. The results of the
study are given in Table 1.2.

We determined the pH value of the studied
samples of the received cosmetic product, since
the APIs added to the gel base could cause a
shift in the pH value. The pH value of the skin,
which ranges from 3 to 7, is the primary factor
in choosing cosmetic preparations. The pH of
acne patients' skin was found to shift towards
an alkaline pH in 89.5% of patients according to
literature data [3].

Therefore, we considered the best series of
the studied cosmetic product to be the one whose
pH [9, 11] value shifted the least to the alkaline
side, i.e. series 2; the following were series 1
and series 6, the worst in terms of this indicator
were series 3 and 4. But, in general, all series fall
within the range of 6.5-7.5 in terms of pH value
[3].

An OPn-3 centrifuge was used to determine
colloidal stability. The study was conducted at a
centrifuge speed of 6000 rpm for 5 min and was
visually evaluated on a 5-point system.

The best series was considered to be the one
where the liquid layer separated from the mass
was the smallest (5 points), while the worst was 1
point. It was determined that series 6 is the most
stable, followed by series 5, and lastly series 2.
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The worst stability was observed for series 4.
Series 3 is not significantly better than it in terms
of colloidal stability.

The next stage of our research was the study
of rheological indicators, namely viscosity,
which was carried out using a MYR VR 3000
rotational viscometer. The tests were carried out
atatemperature of (20 +0.5) °C. A sample weight
of about 150 g in measuring cups was placed in a
thermostat. The required test temperature was set
to (20 £ 0.5) °C and maintained for 20 minutes.

After that, the required rotor (depending
on the viscosity of the sample) and its rotation
speed were set on the rotational viscometer, and
the viscosity was measured. The obtained values
were expressed in mPa-s [8, 9, 11].

Series 1, 3, and 4 are characterized by a
heterogeneous structure and low viscosity. The
6th series is considered the most acceptable
viscosity and has optimal rheological properties.
Series 5 and 2 are ranked second and third in
terms of viscosity.

Volunteers were used to conduct consumer
characteristics studies, where a small amount of
each series sample was applied to the skin surface
and subjective sensations were described. The
assessment of the product was done on a five-point
scale, which included ease of application, even
distribution, absence of tightness and dryness of
the skin, and a feeling of skin hydration.

Series 1: easy to apply (5 points), evenly
distributed (5 points), does not tighten or dry the
skin (5 points). Series 2: easy to apply (5 points),

Table 1.2 — Results of a study of the effect of the brand and concentration of the gelling
agent on the properties of a soft dosage form based on an extemporaneous suspension
for the treatment of acne.

Ne | Carbomer grades C, % yl y2 y3 y4 y5 y6
1 | Carbopol 974 P 1,0 7,16 3 2890 5 5 5
2 | Carbopol 974 P 1,5 7,00 4 13782 5 5 5
3 | Carbopol 974 P 2,0 7,36 2 7830 5 4 5
4 | Carbopol 980 NF 1,0 7,33 1 2963 5 4 5
5 | Carbopol 980 NF 1,5 7,24 4,5 14950 5 5 5
6 | Carbopol 980 NF 2,0 7,18 5 33900 4 4 3

Note: C — concentration of gelling agent, %; y1 — pH value; y2 — colloidal stability, score (1-5);
y3 — viscosity, mPas; y4 — ease of application, score; y5 — uniform distribution during application, score;
y6 — subjective sensations on the skin after application, score.
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evenly distributed (5 points), does not tighten or
dry, but on the contrary — moisturizes the skin
(5 points). Series 3: easy to apply (5 points),
after distribution, traces remain on the skin
(4 points), does not tighten or dry the skin
(5 points). Series 4: easy to apply (5 points),
evenly distributed after a while (4 points), does
not tighten or dry the skin, moisturizing effect
(5 points). Series 5: easy to apply (5 points),
evenly distributed (5 points), does not tighten or
dry the skin (5 points). Series 6: harder to apply
(4 points), harder to distribute (4 points), tightens
the skin (3 points).

So, according to consumer characteristics,
series 1, 2 and 5 were recognized as the best;
according to colloidal stability, the series of
the studied cosmetic products can be placed in
descending order: 6, 5, 2, 1, 3 and 4; according to
rheological characteristics, series 6 was the best,
series 2 and 5 also had an acceptable viscosity
value; series 2 had the closest pH value to neutral.

To study the homogeneity and dispersion of
the obtained cosmetic products, the microscopy
method was used using the Levenhuk Rainbow

a

b
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2L NG Amethyst microscope. Photographs of
cosmetic product (C) samples were obtained at 3
magnifications, namely at x4, at x10 and at x40,
which were visually evaluated [15].

Photographs of samples of 6 series are shown
in Fig. 1.1-1.6.

Figure 1.1 depicts photographs of sample
series 1 of the cosmetic product being studied,
which exhibit heterogeneity, a characteristic of
suspensions.

However, at a magnification of «x 4» it is
visible that the particles of the dispersed phase
are collected in large conglomerates, there are
also single coarse particles, which are already
more clearly visible at a magnification of «x
10». The dispersed phase is observed as a loose
mass and single needle-shaped crystals at 40x
magnification.

Fig. 1.2 shows photographs of a sample of
series 2 of the studied cosmetic product, which
show the homogeneity of the studied agent, the
dispersed phase is finely dispersed and evenly
distributed throughout the entire field of the
microscope, which is very clearly visible at a

C

Figure 1.1 — Photographs of a sample of cosmetic product series 1 (based on 1% Carbopol 974 P), obtained
at different magnifications: a — x4, b — x10, ¢ — x40.

a

b

C

Figure 1.2 — Photographs of a sample of cosmetic product series 2 (based on 1.5% Carbopol 974 P),
obtained at different magnifications: a — x4, b — x10, ¢ — x40.
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magnification of «x 4». At a magnification of «x
10» single, slightly larger particles are visible,
which are distributed evenly. In the photo at
a magnification of «x 40» the studied agent
has the appearance of a finely dispersed, loose
homogeneous mass.

Fig. 1.3 shows photographs of a sample of
series 3 of the studied compacted concrete. At
a magnification of «x 4», the sample is homo-
geneous, with isolated larger particles, but com-
pacted.

More dense conglomerates can be observed at
amagnification of «x 10», also here large particles
are more clearly visible. At a magnification of
«x 40» — this is a loose mass with fuzzy edges of
the dispersed phase.

Photographs of a sample of series 4 of the
studied cosmetic product are shown in Fig. 1.4.
From the photos, it can be concluded that this
series is quite dense at all magnifications. This
sample is homogeneous with the inclusion of
single large particles of regular shape. At a
magnification of «x 40» a loose inhomogeneous
dispersed phase without clear contours is visible.

a
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Fig. 1.5 shows photographs of a sample
of series 5 of the studied cosmetic product,
which show its density, and a significant
number of large-crystalline particles and
their conglomerates are also observed. At a
magnification of «x 10», single needle-shaped
crystals stand out, and at «x 40» — a loose,
heterogeneous dispersed phase.

Photographs of a sample of series 6 of the
studied cosmetic product are shown in Fig. 1.6,
which show its dense structure with a certain
number of coarse particles evenly distributed
throughout the entire field of the microscope.
Only at a magnification of «x 40» is a loose,
heterogeneous dispersed phase with large
conglomerates of particles visible.

According to the conducted microscopic
studies, it was found that most of the samples of
the studied cosmetic product were homogeneous
in the field of view of the microscope, some
with partial compaction and stratification of the
dispersed phase. Samples of series 4, 5 and 6
turned out to be quite dense; samples of series 2,
3 and 4, 5 were homogeneous.

C

Figure 1.3 — Photographs of a sample of a cosmetic product series 3 (based on 2% Carbopol 974 P),
obtained at different magnifications: a — x4, b —x10, ¢ — x40.

a

C

Figure 1.4 — Photographs of a sample of a cosmetic product series 4 (based on 1% Carbopol 980 NF),
obtained at different magnifications: a — x4, b — x10, ¢ — x40.
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C

Figure 1.5 — Photographs of a sample of a cosmetic product series 5 (based on 1.5% Carbopol 980 NF)
obtained at different magnifications: a — x4, b — x10, ¢ — x40.

a

b

C

Figure 1.6 — Photographs of a sample of a cosmetic product series 6 (based on 2% Carbopol 980 NF),
obtained at different magnifications: a — x4, b — x10, ¢ — x40.

Conclusions
The effect of gelling agents in different
concentrations on the technological and

consumer properties of the obtained cosmetic
product for the treatment of acne was studied.
It was established that the best is series 2 of
the studied cosmetic product, which includes
1.5% carbomer of the Carbopol 974 R brand. In
appearance, it is a homogeneous mass of mousse
consistency, which is easily applied and evenly
distributed on the surface of the skin, while not
tightening or drying the skin, leaving a feeling of
hydration and cooling on the skin; pH value is
7.0 and viscosity — 13782 mPa-s.

The improved form of this cosmetic
product, namely the gel, has better consumer
characteristics and stability, which, in turn,
ensures uniformity and accuracy of dosing.
This prescription is relevant when prescribed
by dermatologists for the treatment of acne due
to the complex, well-studied composition of

the API, and the new form will provide greater
practicality and comfort for daily use.
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Corresponding Author:
Oksana Barna
+380677183491

barna@tdmu.edu.ua

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

222


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
http://www.drlz.com.ua/
https://doi.org/10.11603/2312-0967.2019.2.10199
https://www.imcd.de/product/carbopol-980-nf-polymer/01t6900000AXi6JAAT?business-group=pharmaceuticals
mailto:barna%40tdmu.edu.ua?subject=

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 2 (154), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

Anomauyia: akme abo 8yecposa xeopoba — ye XpOHIuHe 3aX80PIOBAHHA WIKIpU 3i CKIAOHUM
MYTbMUDPAKMOPHUM NAMO2EHE30M, 5Ke € WUPOKO nowupere i nompebye mpueanoi KomoOiHosanoi
mepanii. Micyege 3acmocyeéanHs NiKapcbKux 3acobie € cmanoapmom Jnikyeéamus akne. OOHUM
i3 npenapamieé Ol 308HIUHLO20 3ACMOCYBAHHA, AKUL DPEKOMEHOYEMbCA 0epMamonio2amu-
KOCMEmOon02amu, € po3uun 0iisl 3008My6anHs ab0 CYCNeH3is eKCmeMnopantbHo20 8USOMOBIEHHS, KA
MiCmMumy 1e8oMiyemuH, iXxmioi, MeHmMol, MAalvK, YUHKY okcuo i emanon. Hedonikom cycnemsiil € ix
HecmaobinbHicmb npu 30epicanti, nompeda NOCMIUHO20 CMPYULYBaAHHA neped suxopucmarus. Lle
ModHce 4acmo npu3eooums 00 NHOPYUIeHHSL CNiBBIOHOWEHHS AKMUBHUX (hapmayeemuyHux inepedicHmis
i, 6I0n0BiOHO, iX 003Y8AHHA, A MAKONC Hes3pyuHicms npu 3acmocysanui. [lJo6 noxpawumu
CcmMabibHiCMb 0aH020 npenapamy OOYLIbHO 30INbWUMU 8 SI3KICIb CUCTEMU WLTISIXOM 3MIHU TIKAPCbKOT
Gopmu: i3 cycnensii ompumamu 2ens. JJOCTIOHUYLKY pOOOMY NPUCEAUEHO OOCTIONCEHHIO 3 PO3POOKU
CKAAOY KOCMEeMmuyHo2o 3acody y gopmi eento, akuil Oy10 OMPUMAHO HA OCHOBI KOMNOHEHMHO20
CKAA0Y NIKAPCbKO20 3ac00y eKCmeMnopanibHo20 U20MOBILeHHs ) hopmi po3uuny 01 3006my6anHs,
AKA 3ACMOCOBYEMbCA MiCYe80 ONA NIKYBAHHA AKHe, i3 BUKOPUCMAHHAM 080X MApPOK Kapoomepy:
Carbopol 974 P i Carbopol 980, sixi natiuacmiuie UKopucmo8yomucsi 8 AKOCHI 2e1eymeoprosadis npu
BUPOOHUYMEI 2enig. Y 00CaiOHUYbKIl pOOOMI NpU OMPUMAHHI KOCMEMUYHO20 3Ac00y Y (hopmi enio i3
BUKOPUCIMAHHAM 080X MAPOK Kapbomepy 6Y10 GU3HAYEHO ONMUMAIbHY KiIbKICIb MPUemaHonaminy,
8i0 saKoi 3anexcano 3navenus pH eento i tioco cmpykmypro-peonoeiuni enacmusocmi. Taxooic, 8 x00i
eKcnepumennty Oyno ompumano 6 cepill O0CHIOANCYBAHUX 3PA3KI6 KOCMEMUYHO20 3ac00Y, 00 CKIa0y
SAKUX BOOUNUCS 2eNeymBoplosayi y mpvox pizHux xonyenmpayiax (1 %, 1,5 % ma 2 % ) 3 memoio
8UOOPY HAUOLIbW ONMUMANLHOL, KA 6 3a0e3neyuna ceOuMeHmayiuny cCmiukicms i 0OHOPIOHOCMI
003Y8aHHs 2en0 npu 1020 3acmocyéanui. Mu oocniounu maxi NOKA3HUKU OMPUMAHUX 3DA3KIE
KOCMEMUYHo20 3acody, AK O0OHOPIOHICMb [ OUCNEPCHICMb 3a OONOMO20I0 Memoody MIKPOCKONi,
3Hayenusi pH nomenyiomempuuro, KonoioHy cmabinbHicmb Memooom YyeHmpughy2y8anHs i 8 a3Kicmo
3a 0onomoeoro pomayitinui eickosumempa. Takooc OY10 6UBYEHO IX CHOMCUBYT XAPAKMEPUCUKU,
SAKI CMOCY8ANUCS AKOCMI HAHECeHHsl, PO3NPUOINIEeHHs | 8i0Yymms HA WKIPI, AKI 3a1uuanucs nicis
HaHeceHMs Ha i NOBEPXHIO 00CNI0HCYBAHUX 3PA3KIB, A came: CIMASHYMOCI, 36010H#CEHOCMI, TUNKOCHI
abo oxonooddcenus. Cepis 2 00CNHiOHCYBAHO2O0 KOCMEMUYHO20 3ac00), 00 CKAAdy AKOI 6X00umv
1,5 % xapoomepy mapxu Carbopol 974 P, mana natikpawi ¢hapmaxo-mexnono2o2iuni 61acmueocmi
i cnooicusyi xapakmepucmuxu. Bona mana euensio 00Hopionoi macu mMyco8oi Koncucmenyii, aKa 1ecko
HAHOCUNACA | PIBHOMIPHO PO3NOOLIANACA HA NOBEPXHI WKIPU, NPU YbOMY He CIMA2Y8AA il I He cyuua,
3anumana 8ioyymms 380J100CeHOCMI | 0X0N00dcenHs Ha Hilu. Bouwa mana 3uauenns pH pisne 7,0 i
6 saiskicmo — 13782 mPas.

KurouoBi cjioBa: akHe, reib, TelieyTBOPIOBaYi, KOCMETHYHUI 3aci0, kapOoMep, M’ siKa JTiKapchka
(dhopma, cycnieH31s1 eKCTEMITOPATILHOTO BUTOTOBJICHHS.
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Abstract: acne is a common dermatological problem significantly affecting patients' quality of life.
Retinoids are among the effective treatments, known for their pronounced therapeutic effect. However,
prolonged retinoid use is accompanied by side effects such as dryness, redness, irritation, peeling skin,
and increased sensitivity to external factors. Cosmetic products with various actions are widely used
to minimize these negative manifestations but often only partially compensate for therapy side effects.
Therefore, developing a cosmetic product that comprehensively addresses negative skin reactions
during and after retinoid treatment remains relevant. Our goal was to investigate the influence of
pharmaceutical factors on quality and effectiveness indicators of a cosmetic product in the form of
an emulgel for home skincare during and after retinoid acne treatment. An optimal cosmetic product
formulation, specifically an emulgel combining emulsion and gel properties, was selected to provide
effective moisturizing, nourishment, and skin barrier protection. The study of cosmetic product samples
revealed that all tested samples exhibited satisfactory organoleptic properties, with a pH range of 6,73
to 7,11. According to the homogeneity and dispersity analysis, the least stable and most heterogeneous
were samples 5 and 9, which demonstrated a diluted structure, significant gaps between particles, and
signs of potential phase separation. Evaluation of colloidal stability showed that all tested samples
were stable. However, thermodynamic stability testing revealed separation in samples 5 and 6. The
best results for spreadability were observed in samples 2, 4, and 8, which showed good distribution
ability and effective application during testing. 9 batches of the emulgel were produced, incorporating
selected excipients and active ingredients, including plant oils, hydrophilic moisturizers, antioxidants,
vitamins, and anti-inflammatory components promoting skin regeneration and reducing irritation.
Samples underwent evaluations for organoleptic characteristics, pH, thermostability, colloidal
stability, homogeneity, and dispersibility via microscopy. Emulsion type identification was conducted
using dye staining. Three batches exhibited satisfactory pharmaceutical-technological properties:
batch 2 with 0.5% guar gum solution, batch 4 with 1% sodium alginate solution, and batch 8 with
0.5% high molecular weight sodium hyaluronate solution. Further studies are planned to investigate
the consumer characteristics of the selected cosmetic cream samples in order to choose the optimal
emulgel composition for home care during retinoid treatment.

Keywords: Acne Vulgaris; Cosmetics; Skin Cream; Retinoids; Dermatology; technological
research, pharmaceutical factors, emulgel.
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Introduction

The research topic's relevance stems from
acne's prevalence among adolescents and adults
and the need for effective skin care during and
after retinoid treatment. Despite proven retinoid
effectiveness, their use results in dryness, redness,
irritation, peeling, and increased skin sensitivity,
significantly discomforting patients and re-
quiring additional skin care products. Existing
cosmetic products often inadequately address
the comprehensive needs of retinoid-treated
skin. Hence, there is a need for multifunctional
cosmetic products that moisturize, soothe,
regenerate, protect, and enhance skin barrier
functions simultaneously [1-5].

Aim

The aim of our work was to conduct
technological research in the development of the
composition and production technology of an
emulgel designed to correct the side effects of
retinoid therapy.

Materials and methods

Special attention was given to choosing the
cosmetic product formulation — specifically,
emulgel — as optimal due to combining gel and
emulsion structures, providing deep penetration
of active ingredients, prolonged action, and
restoration of skin's lipid layer [5-8].

To moisturize the skin, ingredients such as
urea, high-molecular-weight sodium hyaluronate,
and sodium alginate were used, which retain
moisture in the epidermis and promote
prolonged hydration. High-molecular-weight
sodium hyaluronate, being a natural structural
element of the skin, helps maintain moisture
levels and enhances skin elasticity and firmness.
Urea acts as a natural moisturizer, preventing
transepidermal water loss, while sodium alginate
creates a protective film on the skin that retains
moisture. For skin regeneration, D-panthenol is
used, which penetrates into the deeper layers of
the epidermis and converts into pantothenic acid,
stimulating cell regeneration and the healing of
micro-damage. Aloe extract is known for its
anti-inflammatory, moisturizing, and soothing
properties, making it effective in healing irritated
skin. Pomegranate extract, rich in antioxidants,
helps protect the skin from oxidative stress and
stimulates its renewal. To reduce irritation, plant
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oils such as rosehip, sweet almond, and avocado
oils were introduced. Rosehip oil contains a high
concentration of essential fatty acids that help
restore the skin's barrier function and reduce
flaking. Almond oil also has emollient properties
and helps decrease skin sensitivity, while avocado
oil, rich in vitamins and antioxidants, provides
intensive nourishment and protection. Vitamin
E and medicinal plant extracts were used as
antioxidants. Vitamin E is a powerful antioxidant
that helps combat free radicals, which accelerate
skin aging. Vanilla hydrolate adds not only a
pleasant fragrance but also provides additional
skin-soothing effects [9-11].

Results and Discussion

The creation of a combined product
with multifunctional effects — namely anti-
inflammatory, regenerative, moisturizing, and
softening — is highly important and relevant.
This is because consumers seek to minimize the
number of skincare products used at home while
still achieving long-lasting and high-quality
cosmetic effects. A literature review revealed
that there is a limited number of acne treatment
products with such complex formulations;
most usually contain only one or two active
pharmaceutical ingredients (APIs).

The pharmaceutical-technological research
focused on selecting gel-forming agents. Three
different gelling agents were chosen based on
literature and usage recommendations. These
substances were also introduced in different
concentrations to better assess their impact on
the quality indicators of the cosmetic product
[11]. The composition of the studied samples is
shown in Table 1.

The hot emulsification method was used in
the preparation of these samples [9-13]. The
resulting series were subjected to organoleptic
characteristics testing, according to which the
following results were obtained.

Series 1, 2, 3: a thick cream with a dense
texture, mustard-colored, easy to apply, has a
sticky feel, provides a moisturizing sensation.
Has a pleasant fresh aroma. Series 4, 5, and
6 have a loose, delicate consistency, light-
yellow in color, and moderately oily. They are
easy to apply and distribute, possess excellent
moisturizing properties, and feature a pleasant,
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Table 1- Recipe for emulgel samples for acne correction in home care

Ingredient Mass, g / Sample number

1 2 3 4 5 6 7 8 9
Rosehip oil 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
Sweet almond oil 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
Avocado oil 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
Pomegranate extract 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
Aloe extract 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
Vitamin E 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
D-panthenol 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
Urea 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
Kamaben 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
Montanov 68 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
Guar gum 0,3 0,15 | 0,075 — - — — - —
Sodium alginate - - - 0,3 0,15 | 0,075 — — -
Sodium hyaluronate
(high molecular weight) - — - - - — 0,3 0,15 | 0,075
Vanilla hydrolate 11,4 11,4 11,4 11,4 11,4 11,4 11,4 11,4 11,4

light, fresh scent. Series 7, 8, and 9 exhibit an
airy, creamy texture, are light-yellow in color,
and have outstanding moisturizing properties.
They are very easy to apply and distribute,
moderately oily, and carry subtle notes of a fresh
fragrance.

The next stage of our research was the
determination of pH using a pH meter. During
the study, it was found that the pH values ranged
from 6.73 to 7.11. These results fall within the
acceptable range for cosmetic products that
are safe for application to the skin and mucous
membranes and comply with the requirements of
the State Pharmacopoeia of Ukraine [6, 14-15].

Subsequent research involved determining
the homogeneity and dispersion of these emulgel
using microscopy with a Levenhuk Rainbow
2L NG Amethyst microscope. Samples were
examined at three different magnifications:
x4, x10, and x40. Additionally, studies were
performed to determine the emulsion type through
staining. For this purpose, the water-soluble dye
methylene blue was used. The obtained results
are presented in the figures below [5-6, 14].

Figure 1.1 presents Series 1 of the cosmetic
product under investigation.

The photographs show that the sample is
homogeneous, with an even distribution of the

x4 x 10 x 40
Figure 1.1 — Photograph of cosmetic product series 1 under different magnifications.
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oil phase. At magnifications of "x10" and "x40",
a finely dispersed structure with uniformly sized
particles can be observed.

The results of the study of the homogeneity
of series 2 are shown in Fig. 1.2.

From the presented drawings of the studied
cosmetic product series 2, it is clear that this
sample is dense, and you can also observe single
inclusions of air bubbles.

The study of the homogeneity and dispersion
of series 3 is shown in Fig. 1.3.

ISSN 2786-6661
eISSN 2786-667X

Examining the micrographs of series 3, we
found that the obtained sample is dense with an
unevenly distributed oil phase. At a magnification
of "x40" it is clearly visible that the oil inclusions
on the surface are heterogeneous and significantly
different in size, and at "x4" and "x10" there are
many air bubbles.

The results of the study of series 4 are shown
in Fig. 1.4. The studied series is dense in structure,
however, in the visible field, there are inclusions
of oil droplets of different sizes, which are more

x 4 x 10

x 40

Figure 1.2 — Photograph of cosmetic product series 2 under different magnifications

x4 x 10 x 40
Figure 1.3 — Photograph of cosmetic product series 3 under different magnifications

x4 x 10 x 40
Figure 1.4 — Photograph of cosmetic product series 4 under different magnifications
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clearly visible at a magnification of "x10", and
there is also a certain number of air bubbles. At
a magnification of "x40", the structure is dense
and homogeneous.

When studying the homogeneity of series 5,
the results are shown in Fig. 1.5. From which
it can be seen that the cosmetic has a loose
structure with noticeable gaps between the
particles, which are coarsely dispersed, which
may indicate the instability of the emulsion. At
a magnification of "x40", significant differences

ISSN 2786-6661
eISSN 2786-667X

in the size of the oil droplets are observed, which
are large in size.

The images in Fig. 1.6 show series 6 of the
studied cosmetic product. We can observe that
this product, at a magnification of “x40”, has a
homogeneous structure with a large number of
visible oil inclusions of various sizes, as well as
air bubbles.

Figure 1.7. shows the results of the study of
series 7. Analyzing the data, we can conclude that
this product has a dense structure, but a certain

x 4 x 10

x 40

Figure 1.5 — Photograph of cosmetic product series 5 under different magnifications

x4 x 10 x 40
Figure 1.6 — Photograph of cosmetic product series 6 under different magnifications

x4 x 10 x 40
Figure 1.7 — Photograph of cosmetic product series 7 under different magnifications
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number of air bubbles are observed. The photo
shows that the CK has a uniform distribution
of the oil phase, which is clearly visible at a
magnification of "x40".

The results of the study of series 8 are shown
in Fig. 1.8.

The cosmetic product of series 8 is
homogeneous and dense in structure, which is
clearly visible at a magnification of "x10". There
is a certain number of bubbles present, which
may indicate a loose structure of the sample.

ISSN 2786-6661
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The results of the study for series 9 are
shown in Fig. 1.9. This sample is characterized
by a heterogeneous, dispersed structure and an
uneven distribution of the oil phase. At different
magnifications, polydispersity and gaps between
particles are evident. At magnifications of
x10 and x40, oil droplets of varying sizes and
numerous air bubbles are visible.

Based on microscopic examination, series
5 and 9 were found to be the least stable
and heterogeneous, characterized by a loose

x 4 x 10 x 40

Figure 1.8 — Photograph of cosmetic product series 8 under different magnifications

x4 x 10 x 40
Figure 1.9 — Photograph of cosmetic product series 9 under different magnifications

x 4 x 10 x 40
Figure 1.10 — Photograph of colored cosmetic product series 4 under different magnifications
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structure, significant gaps between particles, and
signs of possible stratification.

To determine the type of emulsion forming the
basis of the cosmetic cream, the staining method
with the water-soluble dye methylene blue was
selected. An aqueous solution of the dye was mixed
with a drop of the studied sample and examined
under a microscope at different magnifications.
The studies revealed that all samples were oil-
in-water (o/w) emulsions, in which the aqueous
phase was presented as a gel [9].

An example of the research results from one
of the series, specifically series 4, is shown in
Figure 1.10.

On the presented Fig. 1.10., it is clearly
visible that the studied sample is an oil-in-
water emulsion, with the field colored blue
and transparent oil droplets present against its
background.

Our further research focused on determining
thermal stability and colloidal stability, which
are important indicators of cosmetic product
quality. These parameters indicate stability
under adverse temperature conditions, which in
turn affects the quality and shelf life of creams.
To assess thermal stability, the test samples were
kept at elevated and reduced temperatures for
a specified period of time. Colloidal stability
was studied by centrifugation at 6000 rpm for
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5 minutes. When evaluating emulsion and
emulgel systems, this indicator is crucial, as it
reflects the absence of phase separation under
shaking conditions [6, 14].

Analyzing the colloidal stability results,
it was determined that none of the series
underwent separation; however, foam formed on
the surface of sample 5. In the thermal stability
study, separation occurred in samples 5 and 6.
Summarizing both thermal stability and colloidal
stability results, it was established that samples
1, 2,3,4, 7,8, and 9 were stable concerning
these parameters.

The next study involved determining
spreadability, during which the following
parameters were evaluated: spreading area, ease
of application, rapid absorption, absence of
residue, and non-stickiness. The test sample was
applied onto the skin at a speed of 10 cm/s in an
amount of 0.2 g, after which the coverage area
was assessed using filter paper by analyzing the
size of the stain left on it [16]. Upon analyzing the
obtained results, the best outcomes were achieved
with batches 2, 4, and 8, which demonstrated
excellent distribution and application efficiency.

The results of the research on cosmetic cream
samples are presented in Table 2.

After comparing and analyzing the
pharmacotechnological research results, series 2,

Table 2. — The results of the research on cosmetic cream samples

Sample number
No. 1 No. 2 No. 3 No.4 No.5
pH value 6.73+0.02 6.87+0.04 6.86+0.02 6.90+0.03 7.01£0.03
Thermal stability Stable Stable Stable Stable Not stable
Colloidal stability | Stable Stable Stable Stable Stable
Spreadability 22.5x14.5cm | 34.0x18.5cm |31.5x14.5cm | 38.5x21.5cm |28.0x13.5 cm
Organoleptic A thick, A slightly Alight, gentle | A light, greasy | A light greasy
and sensory greasy cream | greasy cream | cream that cream with cream that
properties that forms a with a firm forms a white | a smooth moisturizes
sticky white texture that spot upon consistency. upon
spot upon moisturizes application, Upon application
application, upon which is application, but is poorly
with a application difficult to it moisturizes | absorbed,
sensation of and forms a spread. and provides forming a
stickiness. white spot that pleasant white spot.
disappears sensory
quickly. sensations.
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) Sample number
Indicators
No.6 No.7 No.8 No. 9
pH value 7.03+0.02 6.92+0.02 7.11+0.01 7.08+0.02
Thermal stability Not stable Stable Stable Stable
Colloidal stability | Stable Stable Stable Stable
Spreadability 25.0x12 cm 23.5x12 cm 31.0x19 cm 27.0x16 cm
Organoleptic A fluffy, delicate A greasy cream A flufty, delicate A greasy, delicate,
and sensory cream that that provides good | cream that flufty, and watery
properties moisturizes upon moisture upon moisturizes well cream that
application but application, but upon application moisturizes and
leaves a white spot | feels sticky and and does not leave | nourishes well
that spreads and absorbs poorly, any spots. upon application,
absorbs poorly. forming a viscous, leaving a white spot
sticky mass. that disappears very
quickly.

4, and 8 were selected for further in vivo testing
and evaluation of consumer properties.

Conclusions

The effect of gelling agents in different con-
centrations on the pharmaco-technological proper-
ties of a cosmetic cream in the form of an emulgel
for the correction of acne on the background of
retinoid therapy was studied. In the course of
the conducted studies, namely: determination
of homogeneity and dispersion by microscopy,
investigation of thermal stability and colloidal
stability, determination of pH and spreadability,
3 series of cosmetic products were selected,
which have satisfactory pharmaco-technological
properties. These were series 2, 4, and 8.
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TexHo0TiYHI T0CTIIKeHHS TPU PO3POOLI KOCMETHYHOIO0 32c00y
JJISL KOpeKLil ByrpeBoi XBOPOOH M 4ac Ta MicJsl JiKyBAHHS PeTHHOIAAMHA
Auina Tumouko, Oxcana bapua, ¥Ouais [lnackonic, Jlinis ['puunmun

TepHoninbchbKuil HalllOHATBLHUN Menu4HUH yHiBepcuTeT iMeHi . 1. [opGaueBchKkoro
MO3 Vkpainu, TepHominb, Ykpaina
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Anomauia: 8yzposa x60poba € nowupeHolo 0epmMamonoiuHol0 NpooNemMol, AKA 3HAYHO
8naUBAc Ha AKicmy dcumms nayienmis. OOHUM i3 eheKmugHUX Memooie NiKY8AHHs € 3ACMOCY8AHHS
pemuHoiois, AKi maroms eupasiceHy mepanesmuyny oiro. OOHaAK mpueae UKOPUCMAHHS pemUH0iOié
CYRPOBOOIHCYEMBCS  YUCTICHHUMU NOOIYHUMU egheKmamu, MaKuMu sK CyYXiCmb, NOYEepPEOHINHA,
NOOPA3HEHH s, TYWeHHs WKIpU ma niosuwjeHa 4ymuugicmes 00 306HIWHIX haxmopie. [{ns miHimizayii
YUX He2amuHUX Npossi8 WUPOKO SUKOPUCHOBYIOMbCA KOCMEMUYHI 3acodu 3 pi3Hoio Oi€lo, npome
B0HU JUULEe YACKOBO KOMNEHCYIOmMb nodOiuHi egpexkmu mepanii. Tomy akmyanbHum € po3pooOneHHs
KOCMEMUYHO20 3aco0y, AKULl OU KOMNIEKCHO yCy8as He2amueHi peakyii wiKipu nio yac ma nicis
JKysauHs pemunoioamu. Hawow memoro 6yno docniosxcenns enausy gpapmayesmuynux ¢axkmopie
Ha 0esKi NOKA3HUKU AKOCMI Ma epeKmusHocmi KOCMemu4Ho20 3acody y 6uenaoi emynveento O
00MauHb020 002150y NpU KOpeKyii 8yepesoi Xgopobu nio wac ma nicis AiKy8awHs pemunoioamu. 3
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yiero memoro 6y10 00pano ONMUMAILHULL CKIIAO KOCMEMUYHU2O 3aco0Y, 30Kpema (hopmu, KA A6IAE
co0010 emynveenm, AKUL NOEOHYE BIACMUBOCMI eMYIbCill ma 2enie, wo 3abesneyyec egpexmusHe
3801001CeHHA, dHcusieHHs, ma 3axucm oap 'epy wikipu. Odeporcano 9 cepiii 00CiOHCY8AHO20 eMYIbeeNto
00 CKAAdy SIKO20 8X00UMb 00PAHI OONOMIJCHI MA AKMUBHI [HepeOdicHmuU, a came POCIUHHI Ol
2I0pOGhinbHI 3601100iCYI0HT PEYOBUHU, AHMUOKCUOAHMU, GIMAMIHU MA NPOMUZANATILHI KOMROHEHMU,
AKI CNpUAMUMYMb pecenepayii wKipu ma 3MeHulenHio ii noopasueHHs. /s ompmaHux 3pasKie
NPOBOOUNU OOCTIONCEHHS OP2AHONENMUYHUX Xapakmepucmuk, pH, mepmocmabinvnicmi ma konoionoi
CcmMaobinbHiCMb, 00HOPIOHICMb MA OUCNEPCHICMb CKAA0Y 3a 00NOMO20i0 Mikpockonii. Takoxc Oyiu
npoGedeHHi 00CHIONHCeHHs 01 BUBHAYEHHS MUNY eMYNbCii Memooom GapOy8anus Ha HAMAULY8AHOCI.
Ilpu Oocnidxcenns 3paszkie KOCMEMUUHUX 3AC00I8 6CIMAHOBIEHO, WO 6CI 3PA3KU MAOMb 3A008LIbHI
opeanonenmuuni enacmusocmi, pH 6,73 - 7,11. 32i0no docniddicennsi 00HOPIOHOCMI | OucnepcHocmi
8CMAHOBIIEHO, WO HALIMEHW CIAOiIbHUMU MA HeOOHOPIOHUMU € cepii 5 ma 9, AKi Maromsv po3piodceHy
CMPYKMYPY, 3HAYHI NPOMINCKU MINHC 4ACMKAMU MA O3HAKU MONMCIUBO20 PO3UApy8anHsl. Jlocniodxcyrouu
KONOIOHY CcMAOINbHICMb BCMAHOBNIEHO, WO 6Ci 00Caioxcysani 3pasku oOyau cmabitenumu. Ilpu
00cni0ocerHi mepmocmaobinbHocmi 8i00yn0cs po3uiapysanus 5 i 6 cepii 00CnioHCy8aHux Kpemis.
Haiixpawi pe3ynomamu npu 00cnioxicysanocmi Hamawyy8aHocmi Oyiu ompuMaHnti npu 3acmocy8aHui
cepitl 2, 4 ma 8, npu 00cni0NHCeHHT AKI NOKA3AU 2aPHY PO3NOOLIbHY 30AMHICIb MA eheKmusHicms
HaueceHnHs. B x00i nposedenux docnioxcenb 0Opano 3 cepii KocmMemuuHo2o 3acoby, sKi 80100i0Mb
3a008IbHUMU PaApMaAKO-MeXHON02IYHUMU e1acmusocmamu. Lle Oyiu 3pazku emynveento 00 cKaady
axux exoounu, 2 cepis i3 0,5 % pozuunom 2yaposoi kameoi, 4 cepia i3 1% pozuun anveinam nampiro,
8 cepis i3 0,5 % pozuuny eianyponamy Hampiio 8UCOKOMONEKYIAPHO20. . B nooanvuiomy nianyiomocs
O0CNIOHCEHHS CRONCUBUUX XAPAKMEPUCMUK 0OPAHUX O0CTIONHCYBAHUX 3PA3KIE KOCMEMUYHO20 KPEMY, 3
MmO 8UOOPY ONMUMATLHO20 CKAAOY eMyNbeeto 0Ji 3ACMOCY8AHHSA 8 OOMAUUHbOMY 002715101 HA (hOHI
JUKYBAHHSA pemOoHOIOaMu.

KuarouoBi cjoBa: ByrpoBa xBOpo0a, KOCMETHYHHU 3acid, KpeM, eMyibresb, PETHHOIIH,
TEXHOJIOT14H1 AOCTIKEHHS, apMaleBTHUHI (PaKTOPH.
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Kommniieke Burkholderia cepacia (BCC) sik mikpoOHa nerepmiHaHTa

YCKJIA[ITHEHOT0 Mepediry MyKoBiCIIH/103y: NATOr€HeTHYHI JIAHKH
Ta KJIIHIYHI aCTIeKTH (CHCTeMATUYHHMH OIS/ JIITEPATYPHUX JKepet)

Maxkcum Mapues!, FOais [amkosa?

I CtyneHnT BIHHUITLKOTO HAI[IOHAJILHOTO MEAMYHOTO YHiBepcHuTeTy iMeHi M.I. [Tuporoga,
Binnuns, Ykpaina

2 Kanaunar MeIMYHUX HayK, JOIEHT KadenpH BHYTPIIIHbOT MEAUIIMHU MEHYHOTO
¢axynbreTy Ne2 BiHHUIIBKOTO HAI[IOHAIBHOTO MEIUYHOTO yHiBepcuTeTy iMeHi M.I. ITuporosa,
Binauns, Ykpaina.

Corresponding Authors:
Martsev Maksym

+390980171365
martsev2708(@gmail.com

Pashkova Iuliia

+380677330108
pashkovai354(@gmail.com

Anomauia: MyKogicyuoos — aymocomHe-peyecusHe 3ax60pIO6aHHsA, sAKe NOPYULYE eK30KPUHHY
cekpeyito opearizmy noounu. Ilpuyunoro tioco eunuxnenus € mymayin ceny CFTR. Hezeadcarouu
Ha me, wo 3a ocmanHi 40 poxie cnocmepicacmvcs HEGNUHHULL NPOPec PO3GUMKY epeKmueHo20
JUKY8AHHA X80POOU, 30€DiNbUl020 CMEPMHICMb 8i0 Yb020 3AXB0PIOBAHHS 3YMOGIIOEMbC XPOHIUHOIO
KONOHI3AYI€I0 OpeaHizMy X60pux Ha MYKO8icyuodo3 makumu euoamu oaxmepiu: Pseudomonas
aeruginosa, memuyunin-pezucmenmuuii Staphylococcus aureus (MRSA), Haemophilus influenzae,
Stenotrophomonas maltophilia, Achromobacter xylosoxidans i éuou komnnexcy Burkholderia cepacia
(BCC — Burkholderia cepacia complex). Pio Burkholderia sanuwaemovca Ooci nHe eugueHum 00
KIHYsl, adxce auuie MUHYio2o poky oyio eiokpumo 130 eudie [-npomeodbaxmepiii. Ilonao 22 eudu
30amHi NPOBOKYBAMU BUHUKHEHHS YCKIAOHEHb MYKOGICYUOAO03Y, A MAKONC 3YMOBII08AMU “‘CUHOPOM
B. cepacia’ nasimo y nayienmis, wo He X80pitomv HA MYKOBICYUOO03, NpOme Maomov iMyHoOe@iyummi
cmanu. byno onpayvosarno nonao 40 oxcepen, aAxi 6yno 63amo i3 makux Haykosux 6az: PubMed,
MEDLINE, Embase, Google Scholar, Scopus, American Society for Microbiology. I[Ipoananizoearno ma
e6cmanosieno, wjo komniekc Burkholderia cepacia sidiepae 3nauny ponv 8 yckaaoHeHHi MyKO8iCYuodo3y
5K CamMoCmiliHo20 2eHemudHo 00yMo61eH020 3axeopiosants. 11po ye ceiouums 3HUdMCEHHS 0OHOPIUHOT
sudxcusarnocmi oinows Hioe Ha 10% y nayienmie nicisi mpaHcnianmayii l1e2eHie, a makoxc me, ujo
KOHMaminayis opeamizmy Xeopux Ha mykosicyuoos Burkholderia cenocepacia € npomunokaszom 0o
mpancnianmayii 1eeenis. Bcmanoesneno, wo pusux konmaminayii yiero epynoio 6axkmepii € 0yice
BUCOKUM, a0dice ONUCAHI MIKPOOP2AHI3MU MAOMb HAO38UYALIHO wupoKkull apean. Konmaminosanumu
3anUMAIOMbCA HABIMb NesHe MeouyHe Npunadoss ma AiKyeanvHi 3acodu. Bucoka eipynenmmuicmo
ma anmubiomuKope3ucCmeHmHuicms yiei poouHu Oakmepill € coyianrbHo Hebe3neuHuM @Haxmopom.
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Ompumani 0awi ciyeyiomos yy008um NIOIPYHMAM OJisi PO3GUMKY DI3HUX Memoodie mepanii, a came:
aHnmubiomukomepanii HOGIMHIMU npenapamamu, epexmuenoi KoMOiHayii aHMmubaKmepiaibHux
npenapamis, suxopucmanus daxmepiogacie ma cmeopenns eaxyun npomu BCC. Ilepcnexmugoio
nOOANbULUX OOCTIONCEHb 3ANUUAEMbCA NUMAHHA TIKY8AHHs YCKIaoHeHb, 3ymoesnenux BCC. Bucoka
coyianvHa Hebe3neka, sAKa 0OYMOBIeHa YUPKYIIOBaAHHAM Komniaekcy Burkholderia cepacia cepeo
HaceleHHs. UKIUKAE HeoOXiOHicmb Oocnioumu mexanismu e63aemooii BCC 3 opeanizmom noounu
ma posenaHymu 0coonusocmi nepebicy MyKogicyuoosy, YCKIAOHeH020 YI€ epynorw oakmepiu OJis
nonepeodcenns Kononizayii opeanizsmy BCC xeopux Ha MyKogicyuoos ma po3poOKu egekmusHuUx
Memooie npoginakmuxku ma aiKyeanHs yiei ingexyii.

KuarouoBi cioBa: myxkosiciinno3, Burkholderia cenocepacia, komrmekc Burkholderia cepacia,
CUH/IPOM, aHTHO10TUKOPE3UCTEHTHICTb.

Beryn

Pin  Burkholderia Oy Bigkputuii y
1949 poni Binssimom Bypkxonaepom — amepu-
KaHCHKUM OaKTEepiooroM IIiJi 4Yac MiKpOCKO-
mii mKipku rHWIOl mMOyni. Pix 3amumaerses
HE J10 KiHI BUBYCHUM, AK€ BYCHI 3 yCHOTO
CBITY HaJaJll MPOJIOBXKYIOTh BIAKPHUBATH HOBI
Buau. Jlume y Bepecni 2023 poky Oyio BiaKpH-
to moHaa 130 BumiB P-mpoTeobakTepii pomy

Pucynok 1. Enexrponna mikpodotorpadis

Burkholderia. Pin noninsersces Ha 1Bl NIATPYIIN: B. cepacia [3]

KkoMmIieke Burkholderia pseudomallei (BPC) ta

Burkholderia cepacia (BCC) [1]. MiHHs naroreHesy BCC € HeoOXiTHOK YMOBOIO
Kommneke Burkholderia cepacia (BCC)  nist po3poOKH HOBITHIX METOJIB JIIKyBaHHS.

BKJIIOYAE MMOHAJ 22 BUIW BHYTPIIIHBOKIITHHHUX Marepiajiu Ta meToaH

HE(DEPMEHTYIOUMX TPaMHETaTUBHUX OaKTepiid, byno ompanpoBano 40 HayKOBHX JIKEpe,

SIKI MOYKYTb HACEJIATH JMXajbHi IUISXH XBOPUX  SKI BKJIIOYAIM B ceOe eKCIepUMEeHTasbHi, Or-
Ha MyKoBicuumos: B. cepacia, B. multivorans, n410Bi crarti Ta miapyunuku. Cepen Jukepen
B. cenocepacia, B. stabilis, B. vietnamiensis, 0Oyn1 BUKOPHUCTaHI paHIOMi30BaHI KOHTPOJIbO-
B. dolosa, B. ambifaria, B. anthina, B. pyrrocinia, =~ BaH1 BUIPOOOBYBaHHsI Ta CUCTEMaTUYHI1 OIVISIH.
B. ubonensis, B. latens, B. diffusa, B. arboris,  Bci Bukopucrasi my6mikaiii Oynu omy0OsikoBaHi
B. seminalis, B. metallica, B.contaminans, BIPOAOBX OCTaHHIX 5 POKIB, Ta JuIIe 2 JKepe-
B. lata, B. mallei ma B. pseudomallei (puc. 1) [2, 1a Oyno omyOnikoBaHO B OUIBII PaHHIN HepioA.
3]. HaiiGib11 BasKIIMBY pOJIb B KOHTEKCTI yekiaaa- — MoBa Jukepen — aHriiiceka. IlepeBaxHa Ounblina
HEHOTO Tepebiry MYKOBICI[HIO3y BiJirpatoTh  KUIBKICTh JXKEpel Majld MOBHMH TEKCT ITyOimi-
B. cepacia, B. multivorans ta B. cenocepacia  Kauii. Jlxepena B3STO 13 TaKMX HAyKOBHX 0Oa3:

[4, 5]. PubMed, MEDLINE, Embase, Google Scholar,
Mera Scopus, American Society for Microbiology
Mertoro 1bOr0 ODISAY € JeTanbHe BH-  (pHUC. 2).

BUYCHHS MEXaHI3MIB TATOTC€HHOCTI KOMILICKCY Pe3ynbraru

Burkholderia cepacia ta ¥ioro poni B ycKian- 1) Hommpenns. BCC3ycTpidyaeThcs y BOI,

HEeHHI Tepebiry MyKoBicIMI03y. B ormsami Oyae  IPYHTI, ONMCaHI BUIAJKU KOJIOHI3aLli OpraHizMy
HABE/ICHO MOJICKYISPHI MEXaHi3MH BipyJICHT-  HAIIEHTIB, IO B)KUBAJIH HECTEPHUIIBHI JTIKapChKi
HOCTI BCC, KJiHIYHI IPOsIBY 1H(EKIIIH, BUKJIMKA-  PO3UMHU YU M/l KOHTAKT 13 3a0pyJHEHUMH I10-
HUX [IUMHU OaKTEPIisIMH, a TAKOXK CYYacCHI MIX0AX  BEPXHIAMHM JIKYBaJbHHUX yCTaHoB [6, 7, 8]. Po3-
JI0 JIIKyBaHHS Ta IPO(iTaKTHKH YCKIIaAHEHD, 3y-  CIIiAyBaHHS B TypeduuHi T0BEJO, 110 JHKEePeToM
MoBJIeHuX koHTamiHallieo BCC. I'muboke po3y-  cmnanaxy B. cepacia Oyna mapris 3akputoro 2%
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Identification of studies via databases and registers

s
E= - - - Records removed before screening:
é RecDord?dennﬁe_d fg%m*' Duplicate records removed (n=7)
= 16{[ abases (n o 0 ) - Records marked as ineligible
@ egisters (n =0) by automation tools (n = 40)
= y

Records screened (n = 53) > Records excluded** (n = 10)
g Y
=
= Reports sought for retrieval (n = 0) Reports not retrieved (n = 0)
S
% y

Reports assessed for eligibility (n =43) | Reports excluded: incomplete data (n = 4)

z !
= Studies included in review (n = 39)
E Reports of included studies (n = 0)

Pucynox 2. Cxema Bin0oopy Jxepen BiAmoBigHo a0 niarpamu PRISMA

po3unny xinoprekcuauny [9]. Ilporsrom 2016-
2019 poky B Kurai 3apeecTpoBaHO 1HBa3UBHY
iH¢pekuito BCC y 13 4oi0BiKiB, 10 BXHUBAJIU
repoiH iH’ ekmiitHuM nusixoM [8]. Cepen Hero-
JIABHO 3apeeCTPOBAHUX CIaJIaXiB MOYKHA BiJ3HA-
YUTH Te, 10 BinOynocs B moromy 2018 poky B
CIIIA: 60 marieHTiB, SIKi TPOXOAMIN JIIKYBaHHS
B pizHux JnikapHsax Kamigpopnii, Hero-/xepci,
[TencinpBanii, Men, HeBanmu ta Oraiio, Oymu
iH¢pikoBaHi BCC BHACHIIOK BUKOPUCTAHHS OYH-
nryBanbHOI minu [ 1, 10]. ¥V 2021 poui y Bipmxu-
Hii Oyno 3a(iKCOBAaHO BHYTPIIIHBOIIKAPHIHUNA
cnanax BCC y mari€eHTiB, skl npoxomgwim Y 3/[
3 BUKOPUCTAHHIM KOHTaMiHOBaHOTO remto [11].
3nauHe momupeHHs Burkholderia contaminans
gk Buay BCC 3HaiiieHO y QapMaleBTHUHUX
MPONYKTaxX, TaKUX SK Ha3ajbHI crpei, AUTA4I
CepBETKH, Je31H(iKyr04i 3ac00u U1 pyK Ta ome-
pamiifHoOro moss, KOHTaMiHOBAHUMU OYJIH HaBiTH
HeOynaiizepu Ta iHIIa MeaudHa TexHika [12].
Jlesiki Jpkeperna 3a3HaudaloTh, IO PE3epBYapoOM
BCC € xBopi Ha MYKOBICIIU/I03, 30KpeMa, B KJIi-
HiKax ["'aHHOBEpPCHKOI MEAMYHOT IIKOJIU ICHYIOTh
3amucH mpo Te, mo y nepiox 1992-1993 pokis
13 20 oOcTexeHuX MAalli€HTIB, IO XBOPIIOTh Ha
MyKoBicuua03, nepiri 12 6ynun BCC-no3uTHB-
HUMH, MaJld TEpMiHAJbHY CTaJil0 3aXBOpIO-
BaHHA [13], mpore y OiIbIIOCTI BUNAJKIB MICHA
TPaHCIUIAHTAIll] JIETeHIB HOCIHCTBO KOMILIEKCY

Burkholderia cepacia npunuHsa€eTbCs 3 Pi3HHAM
IHTEpBAJIOM: BiJl IEKLIBKOX MICSIIB 0 2 POKiB,
ajie ONMCaHi BUMAIKHU, KOJU 30yIHUK 30epiraBcs
B OpraHi3Mi JroAuHu e noHaa 20 pokiB 3 Mo-
MEHTY TpaHCIUIaHTAIlil.

2) KyabrypaabHi BiaacTuBocTi. AHami3
MOKpPOTHHHSI XBOPHUX Ha MYKOBICIIH/I03 TpOJIe-
MOHCTpYBaB, 0 pH MOKpOTH MOXe mocsraTw
3HaYeHb 2.9, MO 3HAYHO HIDKYE 3a MOKA3HUKHU
pH y 3mopoBux mroxpeit. Ilarodizionoris mosic-
HIOE 11€ SIBUILIE SIK BapiaHT HOPMU MPH 3arlajieHHi,
a iH(eKwis, sSKa HepiaKo MPUCYTHS B 3aIajlbHO-
MY OCEpEeIKy MOXKE CIIPUSATH 3aKHCIICHHIO cepe-
JoBuIna e Oimbmre. I{ikaBuUM € Te, 110 B XBO-
pUX Ha MYKOBICII/I03 Y MOKPOTI BiA3HAYA€THCS
MIIBUIIICHUN BMICT HOHIB 3ajTi3a Ta MUHKY [14],
10 MOXKE HAIITOBXYBAaTH Ha JYMKY PO T€, IO
TaKi 3MIHU CIPUSIOTh KyJbTUBYBaHHIO OaKTepiii
KoMmIuiekcy Burkholderia cepacia.

[Tanmep 3 Komeramu po3poOUIN CHHTETUYHE
cepenoBuiie SCFM nnst KynbTUBYBaHHS KOMII-
nekcy Burkholderia cepacia, sike MOJENIOE Xi-
MIYHHH CKJIaJl MOKPOTHUHHS TMAI[IEHTIB 13 MYKO-
BICITH/I030M.

3rogom L. Daniela Morales Ta inmm moaudi-
kyBanu cepenopuine SCFM musixom no1aBaHHs
710 HOro HOHIB LMHKY Ta 3ainiza (SCFM-FeZn)
JUTs OLIHKM BIUMBY pH cepenoBumia Ha Kyllb-
TypalibHI BIACTUBOCTI B. cenocepacia (puc. 3)
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Pucynok 3. Huspkwuii pH 1 qo6aBku 3a1i3a MOCHITIOIOTE PIicT B. cenocepacia K56-2 y ;KUBHIIBHOMY
cepenosutti CF. B. cenocepacia supontysaiim B8 MH, SCFM i SCFM-FeZn nipu pH 5,50 i SCFM-FeZn
ipu pH 6,80 (mouarkosa OD 600 = 0,02). (A) ®nyopecuenmiro Ta OD 600 BuMiproBamy KOXKHi 2 TOTUHA
npotsaroM 32 roxuH mix yac inkyoartii mpu 37°C. (B) Cepenns GiryopecIeHIlis penopTepHOTO IITaMy ITiCsI
24 ronun iaky6artii B SCFM npu pH 5,5, 5,9, 6,4 1 6,8, monoBHEHUX pi3HUMH KOHIICHTpAIsIMH 3aii3a (6e3
no0aBok, 14 1 50 mxmons) i uHKY (3, 20 1 30 MxMons). LluHk OyB TOMOBHEHUI alleTaToM MUHKY. 3aI1i30
TIOTIOBHIOBaJH cyibdarom 3amiza (FeSO 4 ) nimsa 14 Mxmorns i 3amizom, moB’s3aHuM 3 dheputuHoM (Fe-Ferr.)
U1t 50 MKMOITB. BuMiproBaHHS TPOBOAMIIN B TPHOX ITOBTOPAX IBOX HE3AIEKHUX CKCIIEPUMEHTIB (n = 6) [14].

[14]. Bueni 3a3Ha4miy, 110 HAa OCHOBI (UIFOOpEC-
[IEHTHUX BUMIPIOBAHb MIUTHHICTh KJIIITHH 3pOCiIa
Ha ~20% 1 50% y SCFM-FeZn nipu kuciomy
pH nopisnsiHO 3 SCFM-FeZn npu HeWTpasibHO-
My pH 1 SCFM. Bianosigno. Hangani 6yno 06-
paxoBaHO MaKCHUMaJbHI TEMMH 3POCTAaHHA IS
KOYKHOTO CTaHy CEpe/lOBUINA IiJl Yac eKCIIOHEH-
11aJbHOTO 3POCTaHHS Ta BHSBICHO 3HAYHI Bij-
MIHHOCTI MiX yciMa ymoBamu. HaiiBuia msua-
KicTb pocty cnoctepiranacs B SCFM-FeZn npu
kucnomy pH i Haiimenmia B MH. YV SCFM-FeZn
npu kuciaomy pH xmituau pocim Ha ~40%
mBuame, Hxk y MH, 1 Ha ~30% mBuame, HiX
y SCFM-FeZn nipu neittpansnomy pH 1 SCFM.
e cBiguuth npo Te, mo kuciauii pH y noex-
HaHHI 3 J100aBKaMH 3aJli3a Ta ITUHKY 301JIBIINB
MIBUJIKICTh POCTY Ta HIUIBHICTh KJIITHH TIOPIBHS-
Ho 3 MH ta SCFM [14, 15]. Takox 11 OliHKH
KyJIbTypallbHUX BIACTUBOCTEH B. cepacia 6yino
Buxopucrano arap CHROMagar™. Jlng nporo

oyno pocnimkeno 11 i3omsris 3 komruiekcy BCC.
UyTnuBICTh BKa3aHOTO arapy IepeBipsuiach 3
YK€ paHille BUKOpucTOoByBaHMM arapom BCA
(Oxoid, BenukoOpuTaHnisi) SIK 30JO0THM CTaH-
JapTOM KYJIBTUBYBAHHS IIi€l Tpymnu OakTepiit. 3
180 kmiHIYHUX 3pa3KiB MOKPOTHHHS BHPOCIIO
11 i3onariB BCC na CHROMagar™ npu 37°C
yepes 48 roquH. [TosutuBno (PPV) Ta HEraTuBHO
nporro3oBani 3HaueHHs (NPV) cknaganu 87,5%
ta 100% BiAMOBITHO, 11O CBIAYUTH MPO BUCOKY
gyTnuBicTh Ta cnenudiunictre CHROMagar™
no BCC [4].

3) Mexanizmu nartoreHnocti BCC. Ogaum
13 HaWOLIBIN TMAaroTeHHUX BUIIB, SIKI BIIIrpa-
I0Th BaroMy pojb Yy TMepediry yCKIaJHEHOTO
MYKOBICIUZ03y € Burkholderia cenocepacia
(B. cenocepacia). B. cenocepacia Bonoji€ 31at-
HICTIO 70 KBOpyM-ceHcuHry (QS — quorum
sensing) — MDKOaKTepiaJbHOro “CHUIKyBaHHS
3a IOTIOMOTOI0 CUTHAJIBHUX MOJIeKyi. Ls cucte-
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Ma pPEryiro€e TeHH BIPYJICHTHOCTI Ta MOXKE CITPH-
SITH PO3BUTKY aHTHO10THKOPE3UCTEHTHOCTI [16,
17, 18]. LlinkoM WMOBIpHO, IO TakKa CHUCTEMa
MikOaKTepiaabHOT KOMYHIKalil MOXke OyTu npu-
YMHOI PO3BUTKY aHTHO10TMKOPE3UCTEHTHOCTI
B naHoro Buay BCC, mo Moxe OyTH 4€proBOIO
TEMOIO JJIs IOCIiI)KEHb.

B. cenocepacia cknanae monan 40% 130J4TiB,
110 OyJI OTPUMAaHI BiJl XBOPUX HA MYKOBICIIH/I03
1 HalyacTillle acOIUIOEThCS 3 BaXKKUM Iepeodi-
TOM 3aXBOPIOBAaHHAM 1 “CHHAPOMOM B. cepacia’.
JlocnmipkeHHsT JIETeHEeBOi TKaHWHU T10Ka3allo,
o B. cenocepacia NOKaNi3yeTbCsl TMEPEBAKHO
B Makpodarax, 1o 00yMOBJICHO HAsBHICTIO B ii
apceHali BIpyJIEHTHOCTI CHCTEMU CEKpEIlil THITY
VI (T6SS). MexaHi3M i€l CHCTEMHU TIOJIATAE B
1HaKTHBALlli EHEPreTUYHUX CHCTEM Makpodaris
(I'Tda3), mo nopyurye eHepreTuyHy 3a0e3neye-
HICTB (harouTO3Yy SIK BULy aKTUBHOTO TPAHCIIOP-
Ty. 3anaJbHUN JIAHIIOT MEAIaTopiB, Kl IOIe-
PEIHbO aKTUBYIOThCS KacliazaMu B. cenacepacia
3yMOBITIOE 3aru0esb iH(PpIKOBaHOI KIIITHHH TIS-
xoM mipomnrosy [19, 20, 21].

Ockinbku koMmIieke Burkholderia cepacia
XapaKTEepU3Y€EThCS BEIMKOI BUI0BOIO pi3HOMA-
HITHICTIO, IIUJIKOM JIOTiYHO, IO BipYJICHTHICTh
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OakTepiii OO0 KOMIUIEKCY HE MOXKEe 00yMOBITIO-
BaTHUCh JIHIIE (PYHKIIOHYBAHHSIM CHUCTEMH CEK-
pemii Tuny VI

Cuctema cexpenii tuny 11 (T2SS) o6ymositoe
CHHTE3 crierdiuHoro O17Ka, SIKUH Mmicist moTpa-
IUISHHS B TIEPUIIA3My 3a3Ha€ KOH(pOpMaLiiHOi
mMoaudikamii 10 TPETUHHOI OITKOBOT CTPYKTYpH
(puc. 4, a). Ilicns mporo BigOyBa€eThCs TOCTaB-
Ka OlJIKa yepe3 30BHILIHI0O MeMOpaHy OLIKOBUM
KomIiekcoM T2SS, ssikuii B CBOIO 4epry 3/1aTeH
JIO TIPOMYKIIIT JIirma3, mpoTeas Ta XiTHHA3, 10 J10-
noMarae OakTepisiM BUKJIMKATH 3aXBOPIOBAHHS
B pi3HUX MakpoopranizmiB. Hanpuknan, Yipmix
B OJIHII 31 cBOiX poOIT 1975 poky 3a3Havae, 110
noniranakryponas3a (PGase) BupoOisieTbest mij
yac iH¢ikyBaHHs MOyMi B. cepacia [22].

Cucrema cexpeuii Tamy III (T3SS) cnpusie
BIPYJICHTHOCTI 0araTbOX pPOCIMHHUX NAaTOTEHIB,
Takux sk Xanthomonas euvesicatoria, Ralstonia
solanacearum 1 Pseudomonas  syringae
(puc. 4, c) [22].

Cucrema cekpemnii tumy IV (T4SS) inmy-
kye ¢penorun PTW (PWT — plant tissue water-
soaking) sk KpUTHUYHHUH (akToOp BIpYIEHTHOCTI
B. cenocepacia min uac iH¢iKyBaHHA LIHOYI1
(puc. 4, b) [22].

Pucynok 4. Cucrema cekperrii 6iJika Ta iHIII peryIb0BaHi KBOPYM-CEHCOPOM O3HAKH BipyJIEHTHOCTI
MaTOTeHHUX JUTsI Oy BuAiB Burkholderia [22].
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Ockinbku BCC siBasie cO0010 BEIHMKY KOTOP-
Ty BUJIIB OaKTepii, IUJIKOM JIOT19HO, IO KJIITH-
HaMU-MIIICHAMH TSI [IUX MIKPOOPTaHi3MiB € He
JIMILE KITITUHU OpraHi3My JIIOAWHHU.
Jlinomonicaxapuau € OCHOBHHM (DaKTOpOM
Bipynentaocti BCC. Bapro 3a3nauutn, O-anrtu-
rennuii nomicaxapug BCC BiAPI3HAETHCS CTPYK-
Typoto Bii O-aHTUreHHOro nojicaxapuny BPC
(BPC — Burkholderia pseudomallei complex)
Yyepe3 1HAKII YMOBH CEJIEKTUBHOTO THCKY Ha-
BKOJIMIIHBOTO CEPEOBUILA HA TPYIy T'EHIB, SIKi
O0OYMOBIIIOIOTh CHHTE3 COMAaTUYHOTO TMoOJica-
xapuny. Lle MoxkHa MOsICHUTH TUM (HaKTOM, IO
npencraBHuku BCC 3aranom iHQIKYIOTb MOIY-
nsnii 3 ocnabneHuM imynitetom [23, 24]. Ok-
piM TimomnoicaxapuaHUX KOMITOHEHTIB, [Tt
6akrepiit BCC xapakTepHa HasBHICTh CHIEPO-
($opiB — CUCTEM TOTIIMHAHHS 3aJTi3a, K1 J03BO-
JISIOTh OaKTEPisiIM I[bOTO KOMIUIEKCY BHKHBATH
B YMOBaX HU3bKOI KOHIICHTpAIIil HOHIB (epymy.
Jo Toro », paHiiie Oyio 3a3Ha4€HO, 10 BUCOKA
KOHIICHTpAIlisl HOHIB 3aJ1i3a B MOKPOTHHHI CITPH-
si€ fioro koHTamiHanii 6akrepismu BCC. locmi-
JDKEHO YOTHPH THUIU CUIepoopiB: OpHIOAKTHH,
MMOXEIH, CaIIUIoBa KHUCIOTa M Iena0aKkTHH.
Hanpuknan, opHiOakTUH cHpusie PO3BUTKY Bi-
PYJIGHTHOCTI B. cenocepacia no rpusyHis [22].
BrnacTuBicTe MpOAyKyBaTH €K30I0Jicaxapu-
U 1a€e MOXIUBICTh Oaktepism BCC dopmyBatu
O10TUTIBKY, aAre3yBaTUCh JI0 MOBEPXHI KIIITHH-
MIIIICHEH Ta BIUIMBATH Ha aKTUBHICTh IMyHOKOM-
METEHTHHUX KIITHH MaKpooprauiamy [22].
Kommuieke B. cepacia BupoOiisie 1B1 MO3aKIi-
TUHHI npoTteasu — ZmpA 1 ZmpB. Bounu pyiiny-
10Th JkeaTuH i konareH (tumnu I, [V 1 V), a Takox
HEHTpami3yloTh 1HTIOITOPH TpOTEa3 CCaBIIiB.
3nMaTHICTh MPOyKYBATH JIiNa3u, 0 00yMOBICHO
cucremoro cekpeuii tuny II (72SS), HasBHICTD
cuiepodopiB, eK30noicaxapuaiB (KarncyabHOTO
Ta O-aHTUTEHHOTO TOTicaXxapuay ), KBOPyM-CEeH-
CUHTY HAaJal0Th OAaKTepisiM I[bOTO KOMIUIEKCY
HaJ3BUYAHUX BIpyJIEHTHHUX BIacTUBOCTEH [16].
OpHak HE MEHII BaJIMBHM € 3JaTHICTh
BCC ytBoproBatu GiOITIBKY K Ha aOl0THYHHUX
(ckJ10, MIACTHK), TaK 1 Ha OIOTUYHUX CTPYKTY-
pax. BupoOHUIITBO OIOIIIBKH KOHTPOIIOETh-
csi AHL-omocepenkoBaHOIO CHUCTEMOIO KBO-
PYM-CEHCUHTY JIUIIE y JESKUX IMPEICTaBHUKIB
BCC. ®opmyBanHs OIOIITIBKH Bi0YBa€THCS
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HUIAXOM ajre3ii OakTepif [0 TMOBEpXHI Kii-
THH-MIIIIEHEH 3a JIOMTOMOTOO ITJTI UM J)KTyTHKIB,
a TaKOX EK30IOJiCaXxapuJIHUMU aHTUT€HHUMU
KoMMOHeHTamMu [16, 25]. 3HaueHHs OlOTUTIBKH
HOJISITa€ B MAacKyBaHHs OakTepii Bl IMyHOKOM-
NETeHTHUX KIITHH, B CTBOPEHHI CBOEPITHOTO
Oap’epy At aHTUOIOTUKIB Ta B 3aXUCTi OaKTepii
BiJl BUCHXaHHS Ta BIUIUBY IHIIMX HECHPUSATIH-
BUX (haKTOPiB 30BHILTHHOTO CEPEIOBHIIIA.
bakrepii xommuiekcy Burkholderia cepacia
3/IaTHI YHUKATU IMyHHOI BIJIOBiJI Makpoopra-
HI3MY 3a y4acTi CHCTeMH KOMIUIEMEHTY. IcHye
JyMKa, 10 1€ TIOB’3aH0 13 HasBHICTIO KaIICYJIH,
ajpke nocnipkeHHs Ha BPC noBeno, o sKIio
BUJ € IHKAICYJIbOBaHUM (IHKarcyJIbOBaHHM
B. pseudomallei yTpuMye 3Ha4HO MEHILIE OIICO-
HiHy C3 Ha CBOili MOBEpXHi MOPIBHSHO 3 MyTaHT-
HUMU mTamMamu B. pseudomallei 3 nedinutom
KarCyJal, a TaKoX MPHUPOJAHUM HEIHKAICyIbo-
BaHUM B. thailandensis), To cuctema KOMILIE-
MEHTY BTpaya€ MOXJIMBICTh MPOB3AEMOJIATH 3
1i€i GakTepiero yepe3 BIACYTHICTh BIAMOBIAHUX
OTICOHIHIB Ha TOBEPXHI I KIITHHHOI CTIHKH
[24]. Busuenns BmactuBocTi BCC mpOTHAISTH
AKTUBHOCTI CHCTEMH KOMIUIEMEHTY JEeTalbHO
HE JIOCIIJDKYBAJIOCh, MPOTE ICHYIOTHh JaHi Mpo
TEepMOJIAOLIbHICTE OAKTEPUIIMIHOI AKTUBHOCTI:
BYCHI BUSIBUJIH, IO 3/IaTHICTh CHPOBATKH JI0 aH-
THOAKTEPiaTbHOI aKTHMBHOCTI 3HMKYETBHCS TIPH
HarpiBaHHI OCTaHHBOI, 110 MOXKE BKa3yBaTH Ha
JECTPYKTUBHUM MPOIIEC OUIKOBUX KOMITOHEHTIB.
AHTHO10THKOPE3UCTEHTHICTh KOMILIEKCY
Burkholderia cepacia rpyHTy€ThCs Ha criemiali-
30BaHOMY 3aXHCHOMY KIITHHHOMY MEXaHI3MI —
e()ITIOKCHHX MOMIAX. IXHA 0COOIMBICTH MOMATAE
B 3/IaTHOCTI BUBOJUTH AHTHOIOTHKH 3 OakTepi-
aNbHOI KJIITUHH, 10 MPU3BOIUTH 10 3HUKECHHS
BHYTPIIIHBOKIIITUHHOT KOHIIEHTpALii IUX Mpe-
napariB. BHacaimok 1mporo epeKTUBHICTh aHTH-
OiloTUKOTEpaIii pi3KO 3HMKYEThCA, @ OT aHTUO10-
TUTHUPE3UCTEHTHICTh 3AJIUIIAETHCS HA BHCOKOMY
piBHI. B. cepacia 0co0IuBO BijOMa THUM, 1[0 MA€
NOoTYyXHI edmrokcHi mommu poxy Resistance-
Nodulation-Division (RND). RND-nommnu 3nart-
Hl pO3Mi3HAaBaTH Ta BUBOAMTHU 3 KIITUHU BEJHUKY
KUIBKICTb PI3HUX KJIaciB aHTHO10TUKIB, ToMy BCC
€ 0COo0MMBO HEOE3MEYHOI TPYIHO OakTepii,
aJI’Ke 371aTH1 BUKITUKATH HAJBaXKK1 YCKJIaIHEHHS 3
MIHIMaJIBHO CXWJIBHICTIO JIO BUTIKOBYBaHHS [3].
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4) MyxoBicuunoz ta BCC. MykoBicuu-
103 (kicto3Huid (pidpo3) — ayTOCOMHO-PEIECHB-
HE, TEHETUYHO O0yMOBJIEHE 3aXBOPIOBAHHS, SIKE
XapaKTepU3Y€ETbCSl IMOPYLICHHAM E€K30KPUHHOL
peryisiuii opraHiaMy JIIOAMHU B MEXax JAUXallb-
HOI, TPaBHOI CUCTEMHU Ta CUCTEMH IOTOBUX 3a-
703. 3aXBOPIOBaHHS BUHHMKA€ BHACIIJIOK MyTa-
uii reny CFTR (cystic fibrosis transmembrane
conductance regulator), 10 mpu3BOAUTH 10 MPO-
nyKiii sikicHo 3mMiHeHoro 6uika ABCC7 [26, 27].

Sk HacmigoK, B MeXax AMXaJbHOI CHUCTe-
MU BUHHMKA€ aHOMAJIbHUI TPaHCIOPT XJIOPHUIY
HaTpilo Ta BOAHM, IO MPHU3BOAMUTH JI0 3arylleH-
HSl CEKPETy €K30KPHHHHUX 3aJI03 Ta MOPYLICHHS
KIIIPEHCY BiMOK, BHACIIIOK YOTO CJIM3, 110 Mpo-
JOYKYEThCS KETUXOMOMIOHUMH KIIITHHAMH JH-
XalbHOI cuCcTeMH, HaOyBa€e B’S13K01 KOHCHCTEH-
11, 10 3HAYHO YTPYAHIOE MPOIEC BiIXOMKEHHS
MOKpPOTH Ta CTBOPIOE CIPHUATINBI YMOBH IS
PO3MHOXKEHHS OaKTepiid.

Ileit cran chnpuse KoJOHI3alii OpraHi3My
XBOPUX Ha MYKOBICIIMJI03 ONOPTYHICTUYHUMHU
Oakrepisimu, cepen skux omnucano BCC. I, ne
3BaKAlOYM Ha Te, 110 B JIKYBaJbHY HPAKTUKY
OyJ0 BIIPOBA/KEHO JOCUTh €(PEKTHBHI CIIOITY-
KU-MOAYJSTOPH, SIKi BIUIMBAIOTh HAa aKTUBHICTb
rena CFTR, mosiBa MynbTHpPE3UCTEHTHHX Oax-
TEpil YCKIAIHIOE JIIKyBaHHS Ta MPU3BOAUTH JI0
3aroCTPEeHb, IO B CBOIO YEPT'y CIPHUSIE IPOTPECY-
BaHHIO IMXAJIbHOT HETOCTAaTHOCTI [28].

KonTaminamist BCC € ocob6mmBo mpobiema-
THYHUM acCIeKTOM Tepediry MyKOBICIIHIO3Y,
OCKUIBKM, K 3a3HAyaJoCh paHille, L Ipymna
OakTepiil BOJIOJIE BEINYE3HOI KUIBKICTIO (Dak-
TOpiB BIPYJICHTHOCTI. 3MaTHICTh MPOHUKATH B
Makpogaru, yTBOproBaTH OlOIUIIBKH, HPOIYKY-
BaTH JITIOMOJICaxapuan Ta BUBOAUTH aHTHOIO-
THKH 3 BIACHUX KJIITHH 32 JOIIOMOTOI e(IIroK-
CHUX IOMII J1a€ MOXKJIUBICTh L1 Ipymi OakTepiit
YHHUKaTH MEXaH13MiB IMyHHOT'O 3aXHCTY Ta 3aJ1H-
MIATUCh CTIMKUMH 10 BEJTUKOI TPy aHTUO10TH-
KiB Ta Ae31H}iKyI0unX 3ac00iB.

3rimno manmx 3a 2009 pik B CIIIA Ta Be-
AMKOOpHUTaHIi cepesl yCiX XBOPHX Ha MYKOBIC-
1ua03 koHTamiHoBauumu BCC Oyno nuie 3%.
BaxnuBo BIAMITUTH, IO TOMIUPEHICTh i€l
rpynu OakTepii y XBOPHX Ha MYKOBICIHIO3
3poctae 3 BikoM [29]. KitiniuHi acriektu Bapito-
I0Th BiJ] 0€3CUMIITOMHOTO HOCIHCTBA KOMIUICKCY
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Burkholderia cepacia, no po3BUTKY HEKpPOTHY-
HOT MHEeBMOHII (“cuHapoM B. cepacia’), mo npu-
3BOJUTH 10 paHHBOI cmepTi [30].

OxkpiM 3a3Hau€HOTrO0, AOCIIIKEHHS AHIpea
T'oBpo noBerno, mo koutaminaiis BCC e dakro-
POM 3HMKEHHS OJJTHOPIYHOI BHKUBAHOCTI OUIBII
Hik Ha 10% y mamieHTiB Micas TpaHCIUTAHTAIIi
nereHiB. Y gocrimpkeHHs Oyno 3axydero 205 na-
ieHTIB 13 cepenHim BikoM 30.5 pokiB. CiMHa-
1ATh nanieHTiB (8%) Oynu iHpikoBani BCC mie
10 TpaHcrianTanii jgerexis. [lamientu Oynu 1H-
¢dikoBaHI HaCTYTHUMHU BHUIAMHU: B. multivorans,
B. vietnamiensis, xom0iHOBaH1 B. multivorans i
B. vietnamiensis ta iami. [Ipote »oneH i3 ma-
1ieHTIB He OyB iH(]iKoBaHMM B. cenocepacia.
OpHopiuHa BWXKHMBAHICTh NJSl TAII€HTIB, IO
XBOPIIOTh Ha MYKOBICIIMI03 Ta OynM KOHTaMi-
HoBani BCC (BCC-mio3uTHBHI) TiCIs TpaHC-
IagTamii jgereHiB ckiagana 82,4% ta 92,5%
Juist BCC-HeraTuBHMX XBOPUX Ha MYKOBICIIUI03
[31]. Ha ocHOB1 BUCBITJICHHX JaHUX MOXKHA 3pO-
OHMTH BUCHOBOK, 1110 KoHTaMiHarig BCC mac Ba-
TOMUM BIUTUB Ha MepeOir 3aXBOPIOBAHHS HaBITh
MiCIIs TPAaHCIUTAHTAITI] JICTEHIB.

VY 1poMy K AOCTiIKeHH1 Oyl0 BKa3aHo, 10
KOJIEH 3 TallieHTiB He OyB KOHTaMiHOBaHHA
B. cenocepacia. binpme TOrOo, KOHTaMiHAISA
miero Oaxrepiero 13 komriekcy Burkholderia
cepacia € IPOTUITIOKA30M JIO TPAHCIUTAHTAIIIT Jie-
TEeHIB SIK OIHOTO 3 KJIFOYOBUX METOJIIB JTIKYBaHHS
MYKOBicIIH03y. Bapro 3a3HauuTH, 1Mo piBEeHb
CMEPTHOCTI Bif B. cenocepacia y 5 pasiB nepe-
BHIIlYE PiBEHb cMepTHOCTI iHmMX BUAIB BCC i
€ KpUTEpiEM BUKIIOUEHHS U1l TPaHCIUIaHTaIli
JIETeHIB Yepe3 BUCOKUN PU3UK CMEPTI MAaLli€HTIB
icJIs I[bOTO X1pypriuHoro BTpyyaHHs [1].

B. cenocepacia mMae Bully 3aXBOPIOBaHICTh
1 CMEpTHICTh y TAII€HTIB 3 MYKOBICIIHJIO30M 1
JEMOHCTPY€ T€HETUYHE PIZHOMAHITTS 3 TIOSBOIO
eI IEMIYHUX IIITaMiB.

VY lseitnapii B 2024 porti Oyno omyomiko-
BaHO HAyKOBY CTaTTIO MpPO Te, L0 B PETPOCIIEK-
THBHOMY aHalli3l KIHIYHUX aociimkens BCC
BUSIBIWIIM 18 1301aTiB B. cenocepacia tamy mo-
crmpoBHocTi ST-250 3a pomoMororo aHamizy
MOBHOTO T€HOMa Y BOCHMH MAIIi€HTIB 3 MYKOBIiC-
uu030M. Lle HaITOBXHYIIO Ha QyMKY, IO LEW
BUJI MIl' MOMIMPIOBATUCH BiJ TAIlieHTa 10 Ta-
mieaTa. OCKUTbKH BHOIpKa MaIli€HTIB Pi3HUIACH

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

240


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 2 (154), 2025

Creative Commons «Attribution» 4.0

Pucynoxk 5. /laroBana (hinoreHis cranaxy.
CuHi cMyXKH 1T0Ka3y1oTh 95% noBipuoro iHTepBaLy
KOYKHOTO By3J1a TIOPiBHSHO 31 MIKaJO0 yacy [32].

3a BIKOBUMU JIaHUMH, CTA€ 3PO3YyMLNIO, 10 KOH-
TaMiHaIlisg 00CTeXyBaHUX TAIl€HTIB BiAOynach
3 pI3HUM YacOBUM IHTepBaoM. byio BUsIBIIEHO,
0 BCl 130JTH Halexatb A0 B. cenocepacia
ST-250. ®inoreHeTHYHUI aHami3 MOKa3aB TO-
MipHy pizHOoMaHiTHICTE SNP (Single Nucleotide
Polymorphism — ogHOKIITHHHHKI TTOTIMOP(I3M)
MPOTATOM TIEBHOTO MEPIOAy 4acy, 10 CBITYUTH
PO HASBHICTH CHUIBLHOTO Tpeaka. | eHOMHHMIA
aHaji3 MIATBEpAUB SK TOTEHIIIHHE 3arajbHe
JDKEpeIio, Tak 1 mepeiavy Bij MalieHTa g0 maili-
€HTA, 1110 cripruunHmIo nowmupenHs ST-250 cepen
KOTOPTH XBOPUX Ha MyKoBicuuo3 (puc. 5) [32].
Tomy mepedir MyKOBICIIMI03y 3HAYHOIO MipOIO
3aJIeXKUTh BiJI TOTO, Y1 KOHTAMIHOBAaHUY XBOPHIA
BCC.

Su Txaanen ta iHmi aBropu B 2023 porii Hama-
raJluch 3pOOUTH CXOXKE JTOCHIKEHHS AJIS TUITY-
BaHHA emnigeMiyHoro kiony ET12 Burkholderia
cenocepacia, ajpke B MUHYJIOMY IICHTD, /i€ TIpa-
IIOIOTh 3a3HA4Y€Hi aBTOPU TEX 3IMITOBXHYBCS
31 cnanaxoM iHpekuii BCC. Ilonpasaa, merox
0a3yBaBcsi Ha iH(pauepBOHINA CHEKTPOCKOMIi 3
neperBopeHHsM Dyp’e (FT-IR). 3a niacymxamu
BKA3aHOTO JOCITIKEHHS OyJl0 BH3HAYEHO BUCO-
Ky BapiaOesIbHICTh CIIEKTPIB 130JIATIB, 1110 HE J0-
3BOJISLIO BiHECTH iX A0 Bigomoro ST. Kpim Toro,
FT-IR He 3Mir HaliiHO BU3HAYUTH, YU OYB y XpO-
HIYHOTIO MaricHTa Toil caMuii mram Burkholderia
mig gac iHgeknii. TakuM 9uHOM, BUEHI JIHIUTH
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BHCHOBKY, 11J0 METO/1 HE MIIXOAUTH [yl TUITyBaH-
Hs1 ramy Burkholderia [33].

5) Cungpom B. cepacia. “Cunapom
B. cepacia” — piakicHe YCKIAQJIHEHHS, 3yMOB-
neHe BCC, sike XapaKTepU3yeTbCs PO3BUTKOM
TOCTPOT0 PECIipaTOpHOrO JAUCTPEC-CUHIPOMY,
HEKpPOTUYHOI IMHEBMOHIi Ta Oaktepiemii [34].
Y 75% BumnankiB gaHuil CHHAPOM MPHU3BOIUTH
no cmepti [29]. 3nmeOubmioro, BiH BUHHUKAE
y XBOpPMX Ha MYKOBICIIM/IO3, OpPraHi3M SKHX
OyB TMONEPEeTHHLO KOHTAMIHOBAaHWUW KOMILICK-
coM Burkholderia cepacia, npote B miTeparypi
ONMCaHI BUIAJKU PO3BUTKY HEKPOTHUYHOI ITHE-
BMOHIi mij BrumBoM BCC y maui€eHTIB 3 iMy-
HOME(DIIUTHUMH CTaHaMH, 110 HE XBOPLUIM Ha
mykoBicumo3 [35]. 2024 poky Xemapi A.C. 3
PEIITOI0 aBTOPIB OMHMCAIN KJIIHIYHUN BHUIIAJIOK
HEKpOTUYHOI MHEBMOHIi B 30-pi4HOrO marfi€H-
Ta, KU 3BEpHYBCS A0 BIIIIJICHHS HEBIIKIAM-
HOI JTOTIOMOTH 31 CKapramu Ha HyJIOTY, 3a/Ul-
Ky Ta HE3IYXaHHS MPOTArOM OCTAHHIX CEMH
nHiB. PenTrenorpadis rpyaHoi KIITKH B TOH yac
NoKa3aja 3Ha4HE YpPaXKCHHS HUXKHbOI YaCTKU
mpaBoi JiereHi (puc. 6). Bripomosx 7 nHIB ma-
IIEHT OTPUMYBaB KOMIUICKCHY aHTHO10THKOTE-
pamito MUITXOM BHYTPIIIHHOBEHHOI'O BBEIECHHS
e (pTPUAKCOHY, a3UTPOMILIMHY Ta MEPOIICHEMY.
Ha cpomuii neHp cTaH mamieHTa MOKPaIuBCs,
miciisg 4oro BiH OyB BuUnucanuil. Uepes 7 THKHIB
NaIieHT MOBEPHYBCS /10 BiJAUJICHHS HEBIAKIIA-

Pucynok 6. Pearrenorpadis rpyaHoi KIIITKH
3 iH}ITBTpaTaMH MPaBOi HIHKHBOT YacTKH [36]
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Pucynox 7. Pentrenorpadis rpyaHOi KIITKH
3 MOMIUPEHHAM 1H(DITBTpaTy MpaBoi jereHi [36]

HOT JIONIOMOTH 3 aHAJOTIYHUMHU CKapramMH Ha
3aJIAIIKY, He3TYy)KaHHS Ta JINXOMAaHKY IPOTITOM
OCTaHHIX II'ATH JHIB. PeHTrenorpadis rpya-
HOI KJIITKH TMOKa3aja MOTIPIIeHHs KOHCOaarii
MpaBoi JIETEH1 MOPIBHIHO 3 MOMEPEIHBOI0 (PHC.
7). Tlamient OyB rocmiTali30BaHUA 3 BaXKKUM
CEINCUCOM, BTOPUHHOIO IMTHEBMOHIEIO 3 MOIIOp-
TaHHOIO HEAOCTATHICTIO, BKIIOYAIOUU UXAb-
Hy, HUPKOBY Ta IIE4iHKOBY cucTeMH. Moro cran
MPOTPECYBAB JI0 MIOKY Ta TOCTPOTO PECIipaTop-
Horo auctpec-cunapomy (I'PIC), mo Bumarasno
3acrocyBaHHs BasonpecopiB ta LIIBJI. ITamient
ToMep MICHs KUIBKOX Crpo0O peaHimarii uepes
3YNUHKY cepis [36].

Takox 4eproBUM MiATBEPIHKEHHS TOTO, IO
OIMCAHWI CHHIPOM MOXKE PO3BHBATHCH HE JIUIIIC
y XBOPHX Ha MYKOBICIHJIO3 € KJIIHIYHHH Ke¥ic,
omy6mnikoBanuii 1llaziero Adpin B 2024 pori, B
SIKOMY OIHMCAaHO PO3BUTOK PECIipaTOPHOTO TU-
CTPEC-CHHIPOMY Ta CEICUCYy B JOHOIIEHOTO
HOBOHAPOPKEHOT0 XJomuuka, Macoro 2000 rpa-
MiB, KOTpUI HaponuBcs B 39-piyHOi JKiHKH, IO
IiJyISTaga 4iTKOMy aHTeHATAIBHOMY HATJISITy Ta
3MIMCHIOBAJIA 32 PEKOMEHAITIEIO JIIKapiB BC1 He-
00x11H1 oOcTexxeHHs. B anamHue31 B marepi Oyina
apTepiaibHa TINEPTEeH3is, BUKJIWKAaHA BariTHI-
cTr0. PO3BUHYBCS TpUBaINi pO3PHUB LTI THOTO Mi-
Xypa, sIKuii TpuBaB Oinblie 24 roguH. BaritHicTh
Oyna yckiagHeHa oniroriapaMmHionoM. Hemosns

ISSN 2786-6661
eISSN 2786-667X

nepeOyBajgo y BiIIUICHHI HEOHATaJbHOTO Har-
TSy, 1€ OTPUMYBAJIO PECHipaTOpHy MiATPUMKY
Ta KOMIUIEKCHY aHTHOioTHKOTepamito. [liarHos
Burkholderia cepacia GyB moctaBieHuil Ha Oc-
HOBI MOCiBY KpoBi [37].

“CunapoM B. cepacia” € piIKiCHUM Ta Ha-
3BHYATHO HEOE3NMEYHUM YCKIIQIHEHHSM MYKO-
BICIIM/I03Y, IO BUHHMKA€ BHACHIOK KOHTaMiHa-
uii opra”izmy xBopux Oaxtepismu BCC, npore
MOJKE PO3BUBATHCh y MallI€HTIB, 110 HE XBOPi-
I0Th Ha MYKOBICIHI03. SIK MPOJAEeMOHCTPYBaB
BHUIIlE OINMCAHMHM KIIHIYHMM BUNAAOK, IaHUI
CUH/IPOM € CEpHO3HHMM BUIIPOOOBYBAHHSM ISt
Cy4yacHOi MEAMIIMHHU, TIPOTE HE BapTO 3a0yBaTH,
10 OT0 JETEPMIHAHTOO € OaKTepii KOMILIEKCY
Burkholderia cepacia.

6) AntnéioTnkorepanis komiuiexcy Burk-
holderia Cepacia (BCC). HasBHICTh YHCICHHUX
(dakTopiB BIPYACHTHOCTI, a came EQIOKCHUX
IIOMIT Ta €K30TOoJIicaXxapu/iB, 3aTHICTh 10 KBO-
PYM-CEHCUHTY Ta YTBOPEHHS O10IUTIBOK Hai011b-
HIOK0 MIPOI0 OOYMOBIIIOE BHUCOKHMH IOTEHI[ial
BCC 10 po3BUTKY aHTHO10THUKOPE3UCTEHTHOCTI.

HocnipkyBana rpymna OakTepiil Bimoma pe-
3UCTEHTHICTH JI0 TOJIIMIKCUHY, aMiHOTJIIKO3HU/IiB
Ta OeTa-JaKTaMHHMX aHTHO10THKIB. BisbIe Toro,
3TiHO 3 OCTAaHHIMH pEeKOMEHAAIsIMU [HCTUTYTY
KJIiHIYHUX Jaboparopuux cranpapris (CLSI),
BCC mae npuponHy CTIHKICTh 10 psity aHTHOI-
OTHKIB, BKIIOYalouu (OCHOMIIH, aMOKCHUIIH-
JiH, cynb0aKkTaM, TUKAPIWIIH, aMITIIWIIH, ep-
TareHeM, MiNepauiIiH, KOJICTHH, aMIIIIIIH Ta
aMOKCHUIIMJIIH-KJIaByJJaHOBY KHCIIOTY [38].

Ha >xanb, B CBITI HE iICHYE €IMHOTO TPOTO-
KOJTy, SIKWA OW MIr TapaHTyBaTH BHUCOKY JOKa-
30BicTh epanukamnii BCC. Jledhinut KIiHIYHUX
JOCITII>KeHb, HE3HAUHUIN JOCBIJI JIIKYIOYHX CIIe-
[iaJicTiB, HecTaya (iHAHCYBaHHS, IMyHOJIOT1Y-
Hi NEepeyMOBH OpraHi3My XBOPHX, HAasBHICTb
CYIyTHIX 3aXBOPIOBaHb, OOTSKEHA CMAJIKOBICTh
€ TOJIOBHUMHM NIPUYMHAMH BiJICYTHOCTI €()EKTHB-
HOTO JIIKyBaHHS.

IcHyroTh maHi, M0 XiIMiYHI aHAJIOTU aypaHo-
¢biny (MS-40 1 MS-40S), ane ne aypanodin, uu-
HATH OakTepunuaauii edextu momo BCC [39].

Tupami, K iHTOITOp KBOPYM-CEHCHHTY 3/1a-
TEH 3HW)KYBaTH MaTOT€HHICTh Ta BiAHOBIIOBATH
gy TIUBICTb Burkholderia cenocepacia no tetpa-
nukiiny [18].
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Ha cawm kiHenp, BapTo 3a3HAYUTH, 110 CKJIAJ-
HO OCTAaTOYHO MiJTBEPIUTH aHTHUOIOTHKOpE-
3UCTEHTHICTh IIOTO OPTraHi3My [0 JAESIKUX
aHTUMIKpOOHMX IMpenapariB, TaKuX SK Hirnepa-
HWITiH-Ta300aKkTaM, 1edoTakcuMm, neQTprUakcoH,
nederniM, a3TpeoHaM, IMIMEHEM, aMiHOTTIIKO3H-
M Ta TPUMETONPUM, dYepe3 po30iXKHOCTI B pe-
3yabTaTax MOCHIDKCHB in Vitro Ta KIIIHIYHUX pe-
3ynbTaTiB (in vivo), a TaKoX 4epe3 BIIMIHHOCTI
B MiHIMasbHIH 1Hr10ytouiit koHueHTpauii (MIK)
MDK IIUMU TIpenaparamu JUisi JUKUX Ta KIiHIY-
HUX 1mramis [38].

OoroBopenns

Kommnexkc Burkholderia cepacia (BCC)
BKJIIOYA€ TMOHAJ 22 BuAM OakTepiid, 30Kpema
B. cepacia, B. multivorans Ta B. cenocepacia Bi-
JITparoTh 3HAUYHY POJb B PO3BUTKY YCKJIAJHCHb
MyKoBicuu03y. OKpiM 110oT0, OaKTepii i€l rpy-
MY 371aTH1 BUKJIUKATH YCKJIAIHCHHS B TAIlI€HTIB
3 iIMyHOJIe(DIIUTHUMHU CTaHAMH Ta HaBITh B He-
MOBJIT.

BCC 3HayHO mOmMpEHi B HABKOJMIIHbOMY
CEpEeIOBHILIi, 10 CIIPUYHHIOE PANTOBY KOJIOHI3a-
1[I0 HABKOJMINIHIX mpenMeTiB. s ocoOnuBicTh
3[1aTHA IPOBOKYBATH criajaxu iHQeKii, IK-0T B
Typeuunni, Kutai ta CILIA.

BcranosieHo, 110 mpu BUpOILyBaHHi B. ceno-
cepacia B MmonudikoBanomy cepenosuili SCFM-
FeZn mnpu xucnorHomy pH cnoctepiranocs
MABUINEHHS UIbHOCTI KaiThH HA ~20% 1 50%
y TOpiBHSHHI 3 HelTpansHuM pH Ta cranmapr-
auM SCFM BiamoBimHO. MakcuMalibHI TEMIIA
3pocTaHHs OaKTepiil y KUCIOMY CEepeOBHIII Tie-
peBuIryBaau KOHTpoib Ha ~40%. OxpiM 1bOTO,
31aTHICTh OakTepidt 3HMXKyBatu pH cepenosuiia
Ta TIJBHILYBAaTH B OCTaHHBOMY KOHIIEHTPAIIIIO
HOHIB 3aj1i3a Ta IIUHKY € CHe(iYHIMHA BHIOBH-
MU O3HaKaMH JTOCIIKYBaHUX MIKPOOPTraHi3MiB.

Hdomo BnactuBocrer CHROMagar™: 3
180 kmiHIYHUX 3pa3KiB MOKPOTHMHHS Ha CEpesio-
Buili CHROMagar™ Bupocino 11 i3omsaris BCC
npu 37°C npotsirom 48 ronuH, 3 no3utuBHO (PPV)
87,5% Ta HeraTMBHO MPOrHO30BaHUMHU 3HAYEHHSI-
mu (NPV) 100%, cBiguu nmpo BUCOKY UyTIHUBICT
naHoro cepepoBumia. [Ipore HasBHICTH XHOHO-
MO3UTHUBHOTO PE3YJIbTAaTy CBITYHUTH MPO T, IO
JOCIIHKYBaHUHN arap Mae OOMEKeH1 CEJIeKTHBHI
BJIACTUBOCTI, a/)Ke€ Ha HbOMY 3MOIJIH KYJIBTHBY-
BaTHCh OakTepii iHmMUX ponuH. Hespakaroun Ha
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Te, 10 KOJIOHIi, YTBOPEHI IHITUMH OaKTepisiMHu,
HE MaJli XapaKTepHOro apeay Ta iX MOXHa JIETKO
IU(epeHIiIoBaTH, IPOTE B TOAATBIIOMY 1€ MOXKE
OyTH TNPUYMHOIO OTPUMAHHS XUOHUX JaHHUX
KyJbTUBYBaHHS, SIKI 4epe3 HEeMpaBUJIbHY 1HTEp-
IpeTallio JikapeMm-1a00paHTOM MOXYTh Ha/IaTH
nanienty xubauit BCC-mo3uTUBHUH CTaTycC.

VY HociiIKeHHSIX OIIICAHO POJIb KBOPYM-CEH-
cunry (QS), onHak Opakye A0Ka3iB HOro y4dacrti
y opmyBaHHSI aHTHO10TUKOPE3UCTEHTHOCTI. 10
TOTO K, AETAJILHO HE JTOCIIJKEHO MUTAaHHS POl
CHUCTEMH KOMIUIEMEHTY B OpraHizallii MexaHi3-
MiB iMyHHOTO 3axucty npotu BCC.

JlocnipkeHHs BUSBHIM TPUPOJHY pe3uc-
TeHTHICTh BCC 10 paxy aHTHO10THKIB, BKITIOYA-
104 (hochoMillmH, aMITinuIIiH Ta KoJicTul. [po-
Te OyJIO MPOBEICHO JIMIIE OJHE PaH/IOMi30BaHE
KIIIHIYHE JOCIIPKEHHS, SIKS OI[IHFOBAJIO TPUBAITY
aHTUO10THUKOTEPAIil0 B MAalIE€HTIB 3 MYKOBICIIH-
1030M [ 1], Tomy CKIaaHO OIHUTH €(DEKTUBHICTD
TpUBaJIOl aHTUO10TUKOTEparii y MOPiBHAHHI 3 1H-
HIUMH JTOCJT1KCHHSIMH.

OpnHopiuyHa BUKUBAHICTh IS TAIIE€HTIB, 110
XBOPIIOTh HAa MYKOBICIIM/103 Ta OyJIM KOHTaMiHO-
BaHi BCC (BCC-mio3uTUBHI) Micls TpaHCILIaH-
tawii Jeredis cxiamana 82,4% ta 92,5% s
BCC-HeratuBHUX XBOpHUX Ha MYKOBICIIHIO3,
IO CBIMYUTH Ha KOPUCTH BipyneHTHOcTi BCC.
[TpoTe naHi, OTpUMaHi B IbOMY JOCII/KEHHI HE
BKJIIOYAIOTh XBOPUX, 110 OylIM KOHTaMiHOBaH1
B. cenocepacia.

VY pasi po3BUTKY “‘cUHIpOMY B. cepacia’” ne-
TalbHICTh cknanae 75%. Jlo Toro Xk, el cuHm-
POM MOXK€ pO3BHUBATHUCH y JIIONIEH, 10 HE XBOPI-
I0Th Ha MYKOBICIIU/IO3.

AHami3 pi3HOMaHITHOCTI €MmiIeMIYHUX IITa-
MiB B. cenocepacia npoieMOHCTPYBaB TeHETHY-
Hi 3B'SI3KM MIX 130JI5ITaMU, 1[0 BKa3y€e Ha MOX-
JUBICTh Tepefadi iHQeKmii MK MaIieHTaMH,
30kpema, 130T ST-250. Ane nociimkenns Sna
Tkagnena B 2023 Hagao 1HIII JaHI, 3T1IHO IKUX
JKOJIEH 13 OTPUMaHUX 130JTIB HE HaJIeXkKaB [0
Bijjomoro mramy ST-250, nmpore BUeHI BKazau
y BHCHOBKaX, III0 BUKOPUCTAaHUI HUMHU METOJ €
Hee()eKTUBHUM.

BucHOBKH Ta nepcneKTHBH

NOAAJbIINX JA0CTiIKeHb.

1. TIpoBenenuii aHaii3 103BOJIMB BU3HAYH-
TH, 1O KOMIUIeKC Burkholderia cepacia (BCC)
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Ma€ BaroMui BIUTMB Ha Mepedir MyKOBICITUI03Y
SIK TeHETUYHO 00yMOBJIeHE 3axBopioBaHHs. KoH-
TaMiHallis OpraHi3My MaI[i€HTIB HE JIUIIE XBOPUX
Ha MYKOBICIIM[I03, a i 0¢i0 3 iIMyHOAECPITUTHUMH
CTaHaMU Ta HaBiTh HEMOBJIAT LI€I0 TPYIOIO OaK-
Tepid € Cepiio3HOI0 MEIUKO-COLIATBHOIO MpPO-
671eMO10, TIPO 1110 CBIIYUTH BHCOKA HMOBIPHICTD
PO3BHUTKY cMepTi Ha (poHI yCKIIaAHEHb, 3yMOB-
nenux BCC, TpuBaJiCTh >KMTTS KOHTaMIHOBa-
HUX TAIIE€HTIB MICJISI TPAHCIUIAHTAIII] JICTEHIB Ta
HU3bKa e(PEeKTUBHICTh AHTHO10TUKOTEPAITii.

2. JlocmimKeHHs MOJICKYIIPHUX MEXaH13MiB
MaTOTeHHOCT1 KoMIuiekey Burkholderia cepacia
(BCC) nmae MOXIHMBICTH YITKO 3PO3YMITH OCO-
OJMMBOCTI BIPYJIEHTHOCTI LILOTO POy OaKTepiid.
OTtpumaHi AaHi CIYTyIOTh YyAOBUM MiATIPYHTIM
JUI. PO3BUTKY PI3HMX METOIB Teparii, a came:
aHTUO10THKOTEpaMii HOBITHIMH TpernaparamH,
epexTuBHOI KOMOiHaIii aHTHOAKTEpiaTbHUX
npenapariB, BUKOPUCTaHHS OakrepiodariB Ta
CTBOpeHHs BakuuH npotu BCC.

3. 3HauHy KIIHIYHY LIHHICTh JaHUM oOr-
TS Ma€ 1 I TPAKTUYHOI CKIIA0BOI MEAUITH-
HHU. BpaxoByroun BUCOKHI pHU3UK YCKJIAQIHEHBD,
3yMOBJICHUX  KOHTaMiHaliewo  Burkholderia
cepacia, BaXJHUBO TPUIUISATH OCOOIMBY yBa-
Ty He TUIbKM JiarHOCTHUIII Ta JikyBaHHIO BCC-
acolii0BaHOTO MYKOBICIIH103Y, aJie i mpogitak-
TUIi iH(DEKIii cepen 0cid 3 MyKOBICIIIO30M Ta
imyHOepinuTHIMH cTaHamu. KiTiHIYHUH] T11X1]1T
Ma€ BKJIFOYaTH CHCTEMAaTHYHUI MOHITOPHHT Ha-
SIBHOCTI OakTepii B JUXaJbHUX IIISXaX MalieH-
TiB, a TaKOXX 3aCTOCYBaHHS IIUTHOBOI Tepamii 3
ypaxyBaHHsaM crienndianocti BCC.

4. OcCTaro4HO HE OOCHIIHKEHUM 3aJIMIia-
€ThCS THUTAHHS Teparii yCKIaaHeHOro mnepeodi-
Iy MYKOBICUMJO03y KOMIUIEKCOM Burkholderia
cepacia (BCC) Ta caMOCTIHHUX 3aXBOPIOBaHb,
AKI TPOBOKYIOTbCS KOHTaMIiHALII€IO €0 TPY-
MO0 MIKPOOPTaHi3MiB.

JudepeHiiioBaHuil  MiAXia 10 JTIKyBaHHS
XBOPHX JIO3BOJIMTH: MOAM(DIKYBaTH METOIU Te-
parii, 3HU3UTH CMEPTHICTh, MOKPALIUTH SKICTb
HaJaHHS MEIUYHOI TOTIOMOTH, 3MEHILIUTH KiJlb-
KICTh YCKJIQJIHGHb Ha BCIX €Tamax JIiKyBaHHS.
Takox 1€ cnpusTUME 3HMKEHHIO BUCOKOI CO-
miaapbHOI Hebesmeku komruiekcy Burkholderia

ISSN 2786-6661
eISSN 2786-667X

cepacia (BCC) sx neTrepMiHaHTH yCKJIaJHEHOTO
nepediry MyKoBICIUI03Y.

O0OMekeHHS JOCTiKeHHS

[Tonpu xoMmIUIeKCHUH MiAXiA M0 aHaNi3y Ha-
SBHUX JIKEpPEN, Pe3ylbTaTd LOTO OTIALY CIij
IHTEpIpETyBaTH 3 YpaxyBaHHSAM IEBHUX OOMe-
xeHb. [lo-miepmie, BuOip miTeparypu 3MiiiCHIO-
BaBCsI MEPEBAXKHO cepeq MyOmiKaliif 0CTaHHBOTO
JECSATHIIITTS, [0 MOTJIO MPU3BECTH JIO TPOITYCKY
JeSIKUX paHille ormyOIiKOBaHUX, ajie MOTEHLIHHO
3Ha9ynmx poo6it. Ilo-gpyre, yepes3 BiACYTHICTH
METaaHAJITUYHOTO IMAX0AY HEMOXJIMBO OyjI0
3MIACHUTH KUIBKICHY OIIIHKY €()eKTiB Ta CTaTHC-
THYHY Bepudikaiito ysaraabHeHb. KpiMm TOTO,
BKJIFOUEHI JI0 aHAMi3y JOCIiIKEHHS CYyTTEBO Bif-
PI3HSIOTHCS 32 TU3ANHOM, KpUTEPISIMU BKIFOUEH-
HS TAIIEHTIB, MEeTOaMU ineHTu(dikamii mramiB
Burkholderia cepacia complex, mo yckmamHioe
iXHIO TIpsMy TMOpIBHSHHICTE. He MOXKHaA Takox
BUKITIOYUTH BIUTMB ITyOJIKAI[IIfHOTO 3CYBY, 3Ba-
AU Ha NePEBAKHY JOCTYIHICTh PE3YJIbTaTIB
JOCJIJDKEHD 13 TTO3UTHBHUMU a00 KIIIHIYHO 3HA-
YyIIMMHA BHCHOBKaMH. BpaxyBaHHs BUIlle3a3Ha-
YEHUX 0OMEKEHb € HEOOX1THUM JIJIs1 KOPEKTHOTO
PO3YMIHHSI OTPUMaHHUX pE3YJbTaTiB Ta IUIAHY-
BaHHS MOJIAJIBIIKX JOCIIKSHD Y Il Tairy3i.
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Abstract: cystic fibrosis is an autosomal recessive disease that disrupts the exocrine secretion
of the human body. Its occurrence is caused by a mutation in the CFTR gene. Despite the relentless
progress in the development of effective treatments for the disease over the past 40 years, mortality
from cystic fibrosis is largely due to chronic colonization of patients' bodies by certain types
of bacteria: Pseudomonas aeruginosa, methicillin-resistant Staphylococcus aureus (MRSA),
Haemophilus influenzae, Stenotrophomonas maltophilia, Achromobacter xylosoxidans, and species
of the Burkholderia cepacia complex (BCC). The Burkholderia genus remains largely unexplored,
as only last year 130 species of p-proteobacteria were discovered. More than 22 species are
capable of provoking complications of cystic fibrosis and can cause the "B. cepacia syndrome"
even in patients who do not have cystic fibrosis but have immunodeficiency states. Over 40 sources
were reviewed, taken from scientific databases such as PubMed, MEDLINE, Embase, Google
Scholar, Scopus, and the American Society for Microbiology. It was analyzed and established that
the Burkholderia cepacia complex plays a significant role in complicating cystic fibrosis as an
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independent genetically determined disease. This is evidenced by a decrease in one-year survival
by more than 10% in patients after lung transplantation, as well as the fact that contamination
of cystic fibrosis patients' bodies with Burkholderia cenocepacia is a contraindication for lung
transplantation. It has been established that the risk of contamination by this group of bacteria is
very high, as the described microorganisms have an extremely wide distribution worldwide. Certain
medical equipment and therapeutic agents remain contaminated as well. The high virulence and
antibiotic resistance of this family of bacteria pose a socially dangerous factor. The obtained data
serve as an excellent basis for the development of various therapeutic methods, namely: antibiotic
therapy with new drugs, effective combinations of antibacterial agents, the use of bacteriophages,
and the creation of vaccines against BCC. The prospect for further research remains the issue of
treating complications caused by BCC.

Keywords: Cystic Fibrosis; Burkholderia cenocepacia; Burkholderia cepacia complex; Syndrome;
Antibiotic Resistance.
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Abstract: improving bacteriophage cultivation methods, optimizing nutrient media composition,
and implementing modern production technologies will significantly increase the yield and quality
of phage preparations. Enhancing production efficiency is a crucial step toward expanding the
potential of modern phage therapy, raising the ability to combat antibiotic-resistant microorganisms,
and stimulating the development of innovative biotechnological solutions. One of the key factors
in improving the efficiency of phage production is the selection of optimal cultivation parameters.
Changes in the chemical composition of the medium can either slow down or accelerate the growth
rate of the bacterial culture, thereby indirectly affecting phage replication.

To determine the impact of nutrient media type on bacteriophage reproduction, five different
bacteriological media and nine bacteriophages active against nine species of clinically significant
microorganisms were used. The effect of media composition was assessed based on the number and
size of plaque formations. Optimal replication of all nine bacteriophages was observed on Nutrient
Agar No 1, which contained peptic digest of animal tissue, meat extract, and yeast extract. Additionally,
good phage reproduction was noted on Mueller-Hinton Agar and Nutrient Medium. The least suitable
medium for phage cultivation was Tryptic Soy Agar, where bacteriophage replication was the lowest.
Improving cultivation methods and optimizing the composition of nutrient media for bacteriophage
reproduction are crucial steps toward enhancing the efficiency of their production and application in
phage therapy.

Keywords: Bacteriophages; Reproduction; Phage Therapy; Biotechnology; Microbiology; phage-
bacterial infection, nutrient agar, plaques.

Introduction researchers' attention due to their unique ability

Bacteriophages (phages) are viruses that to specifically infect bacteria. In the context
infectbacteria. They play ahugeroleinregulating  of the global crisis caused by antimicrobial
bacterial populations and facilitating horizontal = resistance (AMR), interest in bacteriophages as
gene transfer [1]. Since their discovery in the an alternative or complement to antibiotics has
early 20th century, bacteriophages have attracted  significantly increased.
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Beyond medical applications, bacteriophages
are actively studied in biotechnology, the food
industry, and environmental sciences. They are
used for pathogen biocontrol in food products,
wastewatertreatment,nanomaterial development,
and more [2, 3]. Of particular interest is the use
of bacteriophages in genetic engineering and
synthetic biology to develop new therapeutic
strategies and diagnostic platforms [4]. Despite
numerous prospects, the clinical implementation
of bacteriophages faces challenges such as
production difficulties, regulatory barriers,
and the need for standardization. While
phage isolation in laboratory settings can
be considered a routine process, scaling up
these processes remains complex. Industrial
enterprises producing phage-based preparations
are primarily interested in reliable cultivation
and production methods that enable large-scale
manufacturing. The complexity of this task is
mainly due to the biological nature of the systems
and the diverse interactions between phages
and bacteria [5]. At the same time, innovative
approaches to optimizing phage cultivation
and application processes open new horizons
for their integration into modern medicine and
industry. The reproduction of bacteriophages
is closely linked to the physiological state
of their bacterial host cells, which is largely
determined by the cultivation medium. When
grown on solid nutrient media, phages form
distinct negative colonies or plaques. Plaque
analysis remains an essential tool for studying
various bacteriophages. Felix d'Hérelle, one of
the founders of phage research, conducted the
first plaque analysis as early as 1917 [6]. Over
time, the plaque assay technique was improved
by adding a layer of molten agar containing
a mixture of phages and bacteria onto a pre-
prepared layer of solidified agar medium. The
molten agar solidified, immobilizing the phage
particles within the semi-solid agar substrate.
The molten agar solidified, embedding the
phage particles in the semi-solid agar substrate.
During incubation, the bacteria grew, forming a
continuous bacterial layer, while the embedded
phage particles destroyed bacteria in their vicinity,
creating a zone of lysis on the bacterial surface
[7, 8]. It is generally believed that each plaque in
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a solid nutrient medium originates from a single
viral particle, although not all viral particles in
the sample are capable of initiating an infection
[9]. Anything that slows down the diffusion of
phages can hinder plaque development and,
consequently, affect their size. During plaque
formation, the primary factors determining their
size are the internal characteristics of phage
diffusion within the medium, the effectiveness of
the porous barriers for phage movement created
by the cross-linked agar molecules, and the time
phages spend infecting or interacting with the
stationary bacteria [10]. However, experimental
evidence has confirmed that temperature, medium
composition, and bacterial feeding regimes have
a greater impact on bacteriophage reproduction
than other factors [11]. Optimization of phage
production parameters (temperature and pH)
allowed for a 70-fold increase in phage titer
compared to the method where the culture was
only shaken in a flask [12].

The aim of this study was to investigate the
impact of different commercial nutrient media on
the reproduction of bacteriophages with different
morphologies, which are active against clinically
significant microorganisms.

Materials and methods

Bacterial cultures: The study used nine
reference strains of microorganisms obtained
from the collections of ATCC and DSMZ:
Enterococcus faecalis DSM 2570, Escherichia
coli DSM 1103, Proteus mirabilis DSM 6674,
Pseudomonas  aeruginosa  DSM 50071,
Staphylococcus aureus DSM 346, Enterobacter
cloacae DSM 6234, Enterococcus faecium DSM
2146, Acinetobacter baumannii DSM 30007,
Klebsiella pneumoniae ATCC 700603.

Bacteriophages:  Bacteriophages  were
isolated from wastewater by preliminary
enrichment with appropriate host bacteria. Phage
purification was carried out by three successive
transfers from a single plaque. Specific activity
was tested using the Gratia method and spot
test. Phage morphology was studied using
transmission electron microscopy (TEM).

Nutrient Media: To investigate the effect of
differentbacteriological mediaonthe morphology
and number of phage plaques, an analysis was
conducted using various types of commercial
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media, specifically: Nutrient Agar No 1 (peptone
enzymatic — 10.0 g/lI; microbiological agar —
10.0 g/1; sodium chloride—5.0 g/l; yeast extract —
3.0 g/l), Nutrient Medium (peptone enzymatic,
dry for bacteriological purposes — 9.0 g/l;
enzymatic hydrolysate of casein, low degree
of hydrolysis — 8.0 g/l; yeast extract — 3.0 g/l;
sodium chloride — 5.0 g/l; sodium phosphate —
2.5 g/l; microbiological agar — 13.0 g/l), Tryptic
Soy Agar (pancreatic hydrolysate of casein —
15.0 g/l; papainhydrolysate of soybeans—5.0 g/l;
sodium chloride — 5.0 g/lI; agar-agar — 15.0 g/l),
Mueller-Hinton Agar (meat hydrolysate —
300.0 g/1; casein hydrolysate — 17.5 g/l; starch —
1.5 g/l; agar-agar — 17.0 g/l), Nutrient Agar No 2
(peptic digest of animal tissue — 5.0 g/l; meat
extract — 1.5 g/l; yeast extract — 1.5 g/l; sodium
chloride — 5.0 g/l; agar-agar — 15.0 g/1).

Experiments were conducted in triplicate,
and statistical analysis was performed using the
(mean value (£SD).

Results

All bacteriophages used in the study were
isolated from the municipal wastewater in Kyiv.
Morphological analysis of the isolated phages
using TEM revealed that they belong to different
morphological groups. Accordingly, the study
involved bacteriophages representing three main
morphotypes: Siphoviridae (phages Enb2f, Enfs
14f, Enfm 1f, K1178f, Pr48f, P1Sf), Podoviridae
(phages Ac28f, St12f), and Myoviridae (phage
E44f) — Fig. 1.

To determine the specific activity of the phages
and the characteristics of the plaques formed by
the isolated bacteriophages on different types of
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bacteriological media, the plaque assay method
was used. In this process, 1 ml of overnight
bacterial culture (depending on the species) was
added to the corresponding nutrient medium,
along with 100 pl of bacteriophage suspension,
ensuring that between 30 and 300 plaque-forming
units (PFUs) were formed on the surface and
within the Agar. Since Tryptic Soy Agar (TSA)
is most commonly used for isolating, describing,
and cultivating bacteriophages, it was chosen as
the control medium.

The results of the experimental studies
showed that the phage plaques formed on various
types of bacteriological media had distinct
morphologies, ranging from very small to large
plaques. These findings demonstrate significant
variability in the reproductive activity of the
bacteriophages depending on the type of nutrient
medium used.

The maximum number of plaques formed
by the Enb2f bacteriophage on various
bacteriological media reached 70 PFUs per
plate. No plaque formation was observed on
TSA, whereas on Mueller Hinton Agar (MHA),
100 pl of the phage suspension resulted in an
average of 25 PFUs per plate, with an average
plaque size of 1.8954+0.08 mm. On Nutrient Agar
No.2, the number of plaques was 68 PFUs/ml,
with an average plaque size of 2.175+0.47 mm,
while on Nutrient Agar No.l, this value was
46 PFUs per plate, with an average plaque size
of 1.885+£0.27 mm. No plaque formation was
observed on the Nutrient Medium.

The analysis of the effectiveness of the
Enfs14f bacteriophage on various media showed

A

C

Fig. 1. Morphological features of the bacteriophages used in the study:
A — Bacteriophage Enfm 1f active against E.faecium,; B — Bacteriophage Ac28f active against A.baumannii,
C — Bacteriophage Enb2f active against E.cloacae.
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a significant increase in the number of plaques
compared to TSA. Specifically, on Mueller
Hinton Agar, the number of plaques was higher
by 199% (P-value < 0.05), with an average
plaque size of 1.025+0.07 mm compared to
0.92+0.07 mm (P-value < 0.05). On Nutrient
Agar No.l, there was a 133% increase in the
number of plaques (P-value > 0.05), and the
average plaque size was 1.025+0.07 mm and
1.045+0.05 mm, respectively (P-value < 0.05).
The use of Nutrient Medium resulted in a 182%
increase in the number of plaques compared to
TSA (P-value < 0.05), with an average plaque
size of 1.025+0.16 mm and 1.31+0.07 mm,
respectively (P-value < 0.05). On Nutrient Agar
No.2, there was a 216% increase in the number
of phage plaques (P-value < 0.05), and the
average size was 1.025+0.07 mm compared to
0.93+0.07 mm (P-value < 0.05).

The Enfmlf bacteriophages demonstrated a
significant increase in plaque number on different
media compared to TSA. On Mueller Hinton agar,
there was a 173% increase (P-value < 0.05), and
the average plaque size on TSA and MHA was
1.25+#0.1 mm and 1.605+0.14 mm, respectively
(P-value < 0.05). On Nutrient Agar No.l, the
number of plaques increased by 160% (P-value
<0.05), and the plaque size was 1.254+0.1 mm on
TSA and 2.0554+0.11 mm on Nutrient Agar No.1
(P-value <0.05). On Nutrient Medium, there was
a 138% increase (P-value > 0.05), with plaque

A
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sizes of 1.25+0.1 mm and 1.96+0.2 mm on TSA
and Nutrient Medium, respectively (P-value
< 0.05). Finally, on Nutrient Agar No.2, the
number of plaques increased by 177% (P-value
< 0.05), and the plaque size on TSA and Nutrient
Agar No.2 was 1.25+0.1 mm and 2.07+£0.19 mm,
respectively (P-value < 0.05) (Fig 2).

KI1178f phages showed similar trends, with
increased plaque numbers on various media.
On Mueller Hinton agar, the number of plaques
increased by 168% (P-value < 0.05), and the
average plaque size was 0.94+£0.05 mm on
TSA and 1.605+0.14 mm on MHA (P-value
< 0.05). On Nutrient Agar No.l, the number of
plaques increased by 218% (P-value < 0.05),
with plaque sizes of 0.94+0.05 mm on TSA
and 1.56+0.05 mm on Nutrient Agar No.l
(P-value < 0.05). On Nutrient Medium, the
number of plaques increased by 274% (P-value
< 0.05), with plaque sizes of 0.94+0.05 mm and
1.8£0.06 mm, respectively (P-value < 0.05).
Finally, on Nutrient Agar No.2, the number of
plaques increased by 266% (P-value < 0.05), and
the average plaque size was 0.94+0.05 mm on
TSA and 1.88540.13 mm on Nutrient Agar No.2
(P-value < 0.05) (Fig 2).

The Pr48f phages showed no significant
difference in the number of plaques across TSA,
Mueller Hinton agar, and Nutrient Agar No.1.
The plaque sizes also did not show statistically
significant differences. A slight increase in the

B

Fig. 2. The effect of different types of bacteriological media on bacteriophage growth:
A —phage Enfm 1f (bacterial culture — E. faecium DSM 2146), B — phage K1178f
(bacterial culture — K. pneumoniae ATCC 700603). A — Nutrient Agar No. 2; B — Nutrient Medium,;
C — Mueller Hinton Agar; D — TSA.
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number of plaques was observed on Nutrient
Medium (P-value > 0.05). However, on Nutrient
Agar No.2, the number of plaques more than
doubled (P-value < 0.05), while the plaque size
remained unchanged.

P1Sfphages demonstrated an 8% reduction in
the number of plaques on MHA compared to TSA
(P-value > 0.05). The plaque size did not show
statistically significant differences between the
two media, with sizes of 1.975+0.14 mm on TSA
and 2.045+£0.16 mm on MHA (P-value > 0.05).
On Nutrient Agar No.1, the number of plaques
increased by 118% compared to TSA (P-value
> 0.05), with plaque sizes remaining similar
at 1.975+0.14 mm on TSA and 2.0+0.34 mm
on Nutrient Agar No.l (P-value > 0.05). On
Nutrient Medium, there was a 123% increase
in the number of plaques (P-value < 0.05), and
the plaque size was 1.975+0.14 mm on TSA and
2.09+0.23 mm on Nutrient Medium (P-value
>0.05). Finally, on Nutrient Agar No.2, the
number of plaques increased by 133% compared
to TSA (P-value < 0.05), and the plaque size
did not change, measuring 1.975+0.14 mm on
TSA and 2.125+0.32 mm on Nutrient Agar No.2
(P-value > 0.05).

For Ac28f phages, the number of plaques
on MHA increased by 141% compared to
TSA (P-value < 0.05), with the plaque size
remaining similar at 2.215+0.5 mm on TSA
and 2.515£0.7mm on MHA (P-value >
0.05). On Nutrient Agar No.l, the number of
plaques increased by 160% compared to TSA
(P-value < 0.05), and the plaque size increased
from 2.21540.5 mm on TSA to 2.6+0.6 mm
on Nutrient Agar No.l (P-value < 0.05). On
Nutrient Medium, the number of plaques
remained unchanged compared to TSA (P-value
> 0.05), while the plaque size increased from
2.21540.5 mm on TSA to 2.86+0.7 mm on
Nutrient Medium (P-value < 0.05). Finally,
on Nutrient Agar No.2, the number of plaques
increased by 295% compared to TSA (P-value
< 0.05), with the plaque size increasing from
2.215+0.5 mm on TSA to 2.63+0.5 mm on
Nutrient Agar No.2 (P-value < 0.05).

For phages St12f, the number of plaques on
TSA, Mueller Hinton agar, Nutrient Agar No 1,
and Nutrient Medium did not differ. On Nutrient
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Agar No 2, the number of plaques increased by
119% (P-value > 0.05), while the size of the
plaques on TSA and other media was as follows:
0.84+0.07 on TSA, 0.935+0.1 on Nutrient Agar
No 1 (P-value < 0.05), 1.13+0.1 on Nutrient
Medium (P-value < 0.05), and 1.09+0.13 on
Nutrient Agar No 2 (P-value < 0.05).

Phages E44f showed a significant increase
in the number of plaques on MHA by 190%
compared to TSA (P-value < 0.05), with plaque
sizes on TSA and MHA being 0.92+0.04 and
1.08+0.04, respectively (P-value < 0.05). On
Nutrient Agar No 1, the number of plaques
increased by 272% compared to TSA (P-value
< 0.05), with plaque sizes on TSA and Nutrient
Agar No 1 being 0.92+0.04 and 0.98+0.04,
respectively (P-value < 0.05). On Nutrient
Medium, the number of plaques increased by
180% compared to TSA (P-value < 0.05), and
plaque sizes on TSA and Nutrient Medium were
0.92+0.04 and 1.075+0.4, respectively (P-value
< 0.05). On Nutrient Agar No 2, the number of
plaques increased by 318% compared to TSA
(P-value < 0.05), and the plaque sizes on TSA
and Nutrient Agar No 2 were 0.92+0.04 and
1.085+0.03, respectively (P-value < 0.05).

Discussion

Studying the influence of nutrient media
on bacteriophage reproduction is of great
importance both for fundamental virology
(bacteriophageology) and for the practical use
of bacteriophages in phage therapy of bacterial
infections. The results of such studies allow
for the optimization of conditions for phage
cultivation, which is essential for their industrial
production and laboratory research. In this
study, the impact of different bacterial media
compositions on bacteriophage reproduction
was investigated, which was assessed by the
number of plaques formed on the nutrient
medium and their size. According to the obtained
results, significant variability in the reproductive
activity of phages was observed depending
on the type of medium. The bacteriophages
used in the experiment showed considerable
differences in plaque sizes on different types
of media. Preliminary studies conducted by
various researchers suggest that the plaque size
is directly proportional to the burst size (the
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number of newly produced phages in the cell),
the phage adsorption constant, and their diffusion
in the medium, as well as inversely proportional
to the latent period, with each of these factors
contributing its part [13]. In contrast, it has also
been experimentally confirmed that the rate of
phage production is proportional to the amount
of the protein synthesis machinery per cell at
the moment of infection and is not limited by
the cell size or DNA composition. Larger and
faster-growing cells contain proportionally
more protein synthesis systems, which leads
to increased phage production [14]. Thus, the
presence of necessary components in the nutrient
medium to enhance the growth rate of certain
microorganism species may lead to an increased
phage reproduction, which, in turn, will affect
the size of the phage plaques. In the course of the
experimental study, it was found that for most
phages, an increase in the number of plaques was
observed when using media such as MHA and
Nutrient Agar No. 2, compared to the traditional
TSA. Both types of media contained meat
hydrolysate, which is a good substrate for the
growth of many microorganisms. The increase
in the number of plaques on alternative media
compared to TSA was statistically significant
for most phages. The obtained results align with
other studies where different types of media were
investigated. For example, Muhammad Kamran
Taj et al. demonstrated that nutrient media
containing a high amount of organic substances
better support phage reproduction compared
to poor media [15]. The influence of different
types of nutrient media on phage reproduction
was also demonstrated using bacteriophages
active against Staphylococcus aureus and Vibrio
parahaemolyticus [16].
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It is important to note that the study was
conducted on a limited number of phages and
bacterial strains. This means that the results
may not be universal for all bacteriophages.
Additionally, other potential factors that were
not the focus of this study should be considered.

From the above results, it can be concluded
that the composition of bacteriological media
has a significant impact on the phenomenon of
plaque formation, demonstrating that plaques
formed by a single bacteriophage differ in number
and size across different media. Further research
could include expanding the spectrum of phages
and bacterial hosts, as well as investigating
the impact of different media components on
phage reproduction processes. The choice of
optimal medium is critical for the further use
of bacteriophages in research and practical
applications, such as therapy or biocontrol of
pathogenic microorganisms.
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BnumB noKuBHOIO cepefoBHMINA HA PeNPOAYKLil 0akTepiogaris,
AKTMBHMX NPOTH KJIIHIYHO 3HAYYIIMX MiKPOOpPraHi3MiB

Baaepis [lousToBchka!, Bagum IlonsitoBebkuii!, Botoqumup lInpo6okos?
I AcucteHT xadenpu MikpoOioiorii Ta mapa3uTonorii 3 ocHoBaMH iMyHotorii HamioHamsHOTO
MeauyHoro yHiBepcurety iMeH1 O.0. boromonsis, 01601, m. Kuis, Ykpaina.

2 Akanemik HAH Ta HAMH VYkpainu, 3aBigyBau kadenpu MikpoOioJorii Ta napa3uTonorii
3 ocHOBamH iMyHoutorii HamionaneHoro menuanoro yHisepcureTy iMeni O.0. boromonbii,
01601, m. Kuis, Ykpaina.
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Anomauin: 800CKOHANEHHA MemoOi8 KYIbmueysanus ¢hacie, onmumizayis CKiady NOMCUBHUX
cepeoosuLyy ma BNPOBAONCEHHS CYYACHUX MEXHON02IU IX 6UPOOHUYMEA 003601AMb 3HAYHO 30LIbUUMU
8uxio ma saxicmv acosux npenapamis. Ilioguwjenns eghekmusHocmi BUPOOHUYMBA € BANCTUBUM
KPOKOM OISl PO3WUPEHHS MONCIUBOCMEU CYYAcHOi acomepanii, 30i1bUWeHH MONICIUBOCMEN
wooo bopomvdU i3 AHMUOIOMUKOPEZUCTNEHMHUMU MIKPOOPLAHIZMAMU | CIMUMYTIO8AHHA PO3GUMKY
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iHHOBayiHuX OiomexHonociyHux piueHb. OOHUM 13 BANCIUBUX eEeMEHMI8 U000 NIOBULEeHHS.
ehexmusnocmi eupobHuymMea Gacie € niodip oNMUMATLHUX NAPAMEMPIE W00 iX KYIbMUYE8AHHS.
3minu 6 XiMiuHOMY CKIAOIi cepedosuuia Moxcyms YHOSIIbHIO8AMU AO0 NPUCKOPHOSAMU WEUOKICb
PO3MHONCEHHS DaKmepianibHOI KYIbmypu, MaKumM YUHOM ONOCepeoKO8aHO 8NAUEAMU HA PEnpOOVKYIIO
pacis.

s suznauenns aniu8y muny nO*CUSHUX cepedosull Ha penpooyKyito bakmepioghazie BUKOpUCMAaHO
5 pisnux 3a cxnaoom 6axmepionociunux cepedosuwy ma 9 pizHux b6axmepioghazcis, Wo aKmueHi y
8iOHOWEeHHT 00 9 6U0I8 KIIHIYHO-3HAYUMUX MIKpOOp2anizmie. Bniue cknady cepedosuwa eusnaianu
3a KLIbKICMIO YMEOpeHUX ONAUOK ma iX po3MIpOM.

OnmumanvHa pennikayis ecix 9 baxmepioghazie cnocmepieanacs na cepedosuwyi Nutrient agar Ne 2,
Wo MICMuiL0 nenMuyHULL nepesap MmeapurHoOi MKAHUHU, M 'SCHUL eKCMPAaKm i OpIdHCcOHCOBUL eKCIPAKM.
Kpim mozo, xopowa penpooykyia sukopucmanux  oocnioax bakmepioghazié 6ynia na cepedoguuiax
Mueller Hinton agar ma na Nutrient agar Ne 1. Hatimenw npuoamuum 0ns Kyibmueyeanus ¢hazie
sussuecs Tryptic Soy agar, penpodykyis ¢hazie na danomy muni cepedosuuia 6yia HaAHUNCYOTO.

Boockonanenns memodie KynomugysamHs ma onmumizayis CKiady NONCUBHUX cepedosuly O
KYIbMUBY8AHHS OAKmepioghazis € 8ancausum Kpokom 0Jist NiO8UW eHHsL eqheKMUBHOCMI ixX 6UPOOHUYMBA
ma 3acmocysants y (pacomepanii.

KurouoBi cjoBa: bakrepiodaru, OnsAmIkM, MOXHBHI CEPEIOBUINA, PENPOAYKIlis, (aroBo-
OakTepianbHa TH(EKITis.
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B3aemHuii BIVIMB MIKP00ioTH KHIIIEYHUKA TA JIEHOMIOMH MATKH

Tersna lymininal?, Oxcana Kopuuncskal, Credanis AnapamyikoBa?,
CinsBis JKyarakxosa3, Anena Llllnoccepona’

I IBH3 «YXropoachKkuii HalliOHATBHIN YHIBEPCUTET», M. YKTOpoA, YKpaiHa

2 KomyHasnbpHe HeKoMepIliiiHe mianpueMcTBo beperiBebka nikapHs imeHi bepronona Jlinaepa
3 [psimiBepkuit yHiBepeuTeT, M. [IpsmiB, CroBagunHa
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Anomauia: miona Mamxu € 00OHUM i3 HAUNOWUPEHTUUX 2IHEKONOIUHUX 3AX80PIOBAHDL CePeO HCIHOK
PenpooykmusHozo 6iky. ucbakmepio3 KuuledHUKa makodlc cmae 6ce Oinbll BUBUEHUM ACNEeKmOoM
MeOUYUHU, OCKLIbKU U020 38 930K 3 DI3HOMAHIMHUMU NOPYULEHHAMU 300P08 'S, BKII0UAI0UU 2IHEKO02TYHI
3aX60PIOBAHHSA, HADYBAE 6Ce OLNbUIO2O 3HAYEHHS. 32I0HO 3 OCMAHHIMU OOCHIONCEHHAMU, 3MIHU 8
MIKpOOIOmI KUULEUHUKA MONCYIb MAMU 8aXCIUBY PONb Y namozenesi Miomu mamku. Bzaemose azox
MIHC PO3BUMKOM MIOMU A CIAHOM MIKPOOIOMU KUUEYHUKA 30ILICHIOEMbCS Yepe3 MeXaHizMu pe2ynayii
ecmpoceHy, 3ananvHi peaxkyii ma 3MiHu Memabonizmy MIKpoopeauizmie. 3oxkpema, 3MiHU CK1AOY
KUWKOBOI ¢hiopu, maxi K 3MeHUuleHHs. PI3HOMAHIMHOCMI MIKpOOIOmu, MOJXCYMb BNIUBAMU HA DI6HI
ecmpo2enie ma cnpusmu po3sumxy miomu. Memoro yiei pobomu € 6usUeHHs 83AEMO38' 13K MidH CHAHOM
MIKpOOIOMU KUWEUHUKA | PO3BUMKOM MIOMU MAMKU, A MAKONC MONCIUBOCMeEl KOpeKYii MiKpobiomu
0151 BHUIICEHHS PUBUKY PO36UMKY yiei namonoeii. Memoou i mamepianu: euxopucmaro o6ionioepaghiunui
AHai3 HAYKOBUX Odcepeil, KOHMEeHM-aHANi3 1imepamypu, NOPIGHAIbHUL NIOXI0 | CUHMEMUYHUL MEmOoO
oocnioocenns. Ilpogedeno cemanmuune 2pyny8amHa OAHUX U000 GNIAUBY KUUKOBO20 MIKPOOIOMY
Ha po3eumox miomu mamku. Pezynbmamu: eusigneno, w0 oCHOBHUMU KOMNOHEHMAMU MIKpodiomu
Kuweunuka € baxmepii munie Firmicutes ma Bacteroidetes, wo cxnaoaroms matisce 90% xuwikosoi
Gropu. ¥ orcinox i3 miomoro mamku cnocmepiecacmuca niosuujena uacmka Proteobacteria i Firmicutes
npu 00HouacHoMy 3HudicenHi Bacteroidetes. 3minu 6 cxknadi mikpobiomu modxcyms Oymu noe s3ami
3 PISHUMU YUHHUKAMU, MAKUMU AK 6IK, XAPUYB8AHHSA, 3ACMOCYB8AHHA AHMUOIOMUKIE MA 2eHemUudHi
ocobnusocmi. Ilicns onepayii 3 cicmepekmomii cnocmepicaemvcs 3MiHA 20PMOHANLHUX DIBHIB, U0
npu3800UmMb 00 3HUNCEHHSL PIBHI8 eCmpadiony i aHMUMIOLLIEPOB020 2OPMOHY MAd NiOBUUEHHS DIBHSL
GONIKYIOCMUMYNIIOI0HU020 20PMOHY. SHUIMCEHHA DIGHS eCmpO2eHy NpU3800Umsb 00 3MIiH Y CKAAOI
Mikpobiomu KuweuHuka. Taxkoxc 00CnioNHceHHs NOKA3YI0my, W0 GUKOPUCMANHHS AHMUOIOMUKIE MOdice
He2amueHo GNAUBAMU HA PIZHOMAHIMHICMb MIKpOOIiomu i CIUMYII08AMU PO36UMOK NAMO2EHHUX
baxmepii, wo NIOBUWYE PUSUK PO3BUMKY 2IHEKOLOTUHUX 3AX60PIOBAHL, BKIIOUAIOUU MIOMY MAMKU.
Baowcnusoro cknadosoro 0nsi niompumxu 300p06oi Kuuikogoi gropu € npobiomuku, wo Cnpusiions
30epedcentio banancy Mikpooiomu i 3MIYHEeHHIO CU306020 bap'epy kuweynuka. Ilpebiomuku, y c6010
uepey, NOKpawyroms Memaoonizm enoKo3u ma 3HUNACYIOMb anemum, wo marKoic Moxice 8NIuUsamu Ha
300p08's1 JHCIHOK, 30KpeMa HA 3MEHULeHHs PUSUKY PO3BUMKY Miomu mamku. Bucnoseku: nopyuienms
KUWKOB020 MIKPOOIOMY MOdice OYmu 0OOHUM i3 MPULEPHUX MEXAHIZMIE PO3BUMK)Y MIOMU MAMKU Yepe3
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11020 8NIUB HA PIBEHb ecmpo2eHis i 3ananvhi npoyecu. Kopexyis mikpobiomu uepes diemy, npooiomuyny
ma npediomuyHy mepanito Moxce Cmamu nepcnekKmugHUM nioxo0om 00 NPoINaKmuKky ma iiKy8aHHs
Ub020 3ax80prosants. Lle 8i0kpusac HO8i MoOXCIUBOCHI OJi NONINUEHHS PEenpPOOYKIMUBHO20 300pP08 5
JHCIHOK 1 pO3POOKU HOBUX MeEPaAnesmuyHux cmpamezii.

KurouoBi ciioBa: ectpajiol, NUTYHKOBO-KUIITKOBHI MiKpOOiOM, JIMOMOIicaXxapuan, ielomMioma,
nuc6i03, MPOOIOTUKH

Beryn HesBaxkaroun Ha 3HaYHUE TpOTrpec y JOCIHi-

B ocranni poku mioma matku (MM) crana  mkeHHsSX maroreHely MM, 3anuimmaeTbest HE3pO-
CepiO3HOI0 MPOOIEMOI0 I 370poB’s. MioMa  3yMmilUM, YOMYy B OJHUX JKIHOK MIOMH POCTYTh
4acTo J1arHOCTY€ThCSl BUIAAKOBO. BOHa BiJ-  MIBUAKO i CYyIPOBOKYIOTHCS BUPAKCHUMH CHMII-
PI3HSAETbCA PO3MIPOM 1 poO3TallyBaHHSAM. [HOAI  TOMaMu, TOII SIK B IHIIMX BOHH 3QJIUIIAIOTHCS
nepebirae 0E3CMMITOMHO Y TAlliEHTOK, HE3Ba-  HEBEMMKUMH i Oe3cumnroMHHMHU. OcTaHHI J10-
KAIOUM Ha HASIBHICTH BEJIMKOI MIOMH, Y TOW K€  CJIIJDKCHHS CBI4aTh IPO T€, [0 OJHUM 3 IIOTCH-
yac MOe OyTH iHIIA Mali€HTKa 3 MAJCHBKOIO  I[IHHUX YMHHUKIB, SIKI MOXKYTh BIUIMBATH Ha PIiCT
MIOMOIO, sIKa Bi4yBa€ 3HaYHI CUMIITOMH, TaKi  MIOMH, € KHIIKOBHI MikpoOioM [6]. Bizomo, 1o
SIK CWJIbHA MEHCTpyaJibHa KpoBOTe4a Ta/abo Ou1b  Mikpoduopa KUIIEYHHKA BiIIrpae BAXKIUBY POJIb
y Tasy. y PETyIsIiii eCTPOreHOBOr0 0OMiHY, a caMe 4epes

3rigHo 3 6araTbMa CBITOBUMHM CTaTUCTUYHHU-  CHUCTEMY «ECTpPOTeH-MikpoOiom» (estrobolome),
Mu gaHuMu, MM BusBisoth y 20-80% XKIHOK ~ sIka KOHTPOJIIOE DPIBEHb IHPKYITIOIOUUX €CTPO-
penpoaykruHoro Biky [1]. Kpim toro, 0nu3pko  reniB y kpoi [7]. [lopymenns mporo Oanancy
30% 3 HMX MOXYTb BiIUyBaTH CEPHO3HI CUMII-  MOXKE CIPHUIATH HaIMipHiN mporidepamnii KITiTHH
TOMHM, TaKl SIK CHJIbHa MEHCTpyaJlbHa KPOBOT€-  MIOMETPIIO Ta PO3BUTKY MiOMaTO3HUX BY3IIiB.
ya Ta Ta30BUH Oilb, SIKI BIUIMBAIOTH HA SIKICThH TakuM YHHOM, BUBYECHHSI POJTI KHIITKOBOTO Mi-
iXHBOTO XHUTTA [2]. BapTicTh NiKyBaHHS 3HAYHO  KpOOiOMY y IMaTOreHE31 MIOMH MATKH € ITePCICK-
BILJIMBA€E Ha TsArap XBOpoOH. | MEIMKaMEHTO3HE  THBHHMM HAIIPSIMOM, IO MOXKE CIIPHSITHA PO3pOOIIi
JIKyBaHHS, 1 XIpypriuHe JIIKyBaHHS, sIKi Hapa3l  HOBUX TEpaleBTHYHHX CTparerid. PozymiHHs
€ JIOCTYIIHUMH TEPaleBTUYHUMH BapiaHTaMH, B3aEMO3B’S3Ky MK MIKpPOQIOPOI0 KHUIICYHHKA
MaroTh pi3Hi N001uHi epexkTn. MequKaMeHTo3Ha  Ta TOPMOHAJIBHUM CTaTyCOM JKIHKA MOXE BiJ-
Tepamisi MOXe 3a0€3MEeYUTH JIMIIE CUMIITOMAa-  KPUTH HOBI MOXJIMBOCTI JUISl IPO(ITAKTUKU Ta
TU4YHE nojerumenHs. Koau MoBa iife mpo Xipyp-  JTiKyBaHHS MiOMH MaTKH, IO JI03BOJIUTH PO3IIH-
TiYHI aJdbTepHATUBH, (GEPTUIBHICTh MOJOAMX  PHUTH apCeHAT CYYaCHUX METOJIB JIIKYBaHHS Ta
KIHOK 1 pe3yJbTaTh BariTHOCTI MOXKYThb OyTH  3MEHIIUTH PU3UKH iHBa3UBHUX BTPYYaHb.

noripuieni [3]. SIkmo 3a Takux OOCTaBUH MU Merta

0o0MpaEMO MiIOMEKTOMIIO 3aMiCTh TiCTEPEKTO- BuBunTH pois MikpoO10TH KHIIIEYHUKA Y TTa-
Mii, IMOBIpHICTh PEIUANBY MIOMHU € 3HAYHOK.  TOICHE31 MIOMH MaTKH.

IicrepexTomis (abnoMiHaidbHA, BariHajJbHa Ta Marepiajiu Ta meToaH

JamapoCKOIivyHa) € HAWMOUIUPEHINIOn Xipyp- Y xomi AOCHIIKEHHS 3aCTOCOBYBAIHMCS METO-

TIYHOIO MPOLIEAYPOIO; OHAK BOHA Ma€ Bigjane- jau OibmiorpadiyHOro Ta KOHTEHT-aHAJi3y Hay-
Hi YCKJIQJIHEHHS, TaKl K AUC(YHKIIS Ta30BOTO  KOBUX JKEpEJ, MOPIBHIBHUE MiAXiN, CHHTE3
IHa, PU3UK IepenomiB, Tomo [4]. HoBi MiHI-  jJaHMX i CEMaHTHUYHE TPYIyBaHHs Ui BHBYCH-
MaJbHO 1HBa3WBHI MPOLEAYPH, TaKi K Omepa-  HS BIUIMBY KHIIKOBOIO MiKpoOiOMYy Ha marore-
THUBHA TICTEPOCKOITisl, eMOOJIi3allisi MAaTKOBOI ap-  He3 MioMu Matkd. OcoOJIHMBY yBary MpHILUICHO
tepii (EMA) 1 BucokoiHTeHCHBHE C()OKyCOBaHE  MAcCIITA0HUM PaHJAOMI30BaHUM KOHTPOJIHOBA-
yABTPA3BYKOBE JTOCHIKEHHS, a TaKOXK JIaapo-  HHUM JOCIHIDKEHHSIM 1 CUCTEMaTUIHUM OTJISIJIaM.
CKOIIIYHAa MIOMEKTOMIsl 3apa3 JOCTYIIHI Jiuiie B Marepianu, oTpuMaHni 3 oQiliiiHux BeO-pecyp-
3aKJIafiaX TPETHHHOI MEIUYHOI IOTIOMOIH 3 HO-  CiB, OyJM peTeabHO MpoaHajii3oBaHi, a 310paHi
BITHIM OONagHaHHsM [5]. JlaHi — 31CTaBJIeHI Ta CTPYKTYpPOBaHi.
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Pesyabrarn

Hoxkazu Oominyeanns ecmpoceny y nayich-
mok 3 MM.

[Mozakmituaanii Marpukc (IIM), kIiTHHH
IJIaJIKOT MyCKYJIaTypH, a TAaKOK 3HaYHA KIJTbKICTh
¢i06po0IacTiB CKIAMAI0OTh 3HAYHY YAaCTHHY TKa-
Huau miomu. [IM cekperyerbes ¢iOpobnacTa-
MH, SIKI TaKOX 3a0€3MeuyroTh KIITHUHH MIOMH
KapKacoM JUlsl BWXKUBAHHS Ta MIATPUMKH Xap-
yyBaHHs [8]. He3Bakaroun Ha Te, IO €Ti0JIOTis
BCE IIIe HesICHA, icHye Oararo (hakTopiB, SIKi MO-
SICHIOIOTh IPUYHMHY PO3BUTKY MiomH. CiMeHHUI
aHaMHe3, TOPMOHAJIbHI 3MiHH, CTPEC € OTHUMH 3
ux (aktopis. [lesKi ekciepuMeHTalbHi, erijie-
MIOJIOTIYHI Ta KIIHIYHI JOCIIIKEHHS [TOKA3aH,
10 TOPMOHM SIEYHUKIB, TaKi K €CTPAJION 1 mMpo-
reCTepoH, OepyTh y4acTh Y PO3BUTKY Ta matogi-
3ionorii MM [9].

[TommpeHicTh LIOTO 3aXBOPIOBAHHS cepell
KIHOK PENpOAYKTUBHOIO BiKYy, a TakOX HOro
PLAOKICHI BUMAAKH O CTaTeBOTO JO3piBaHHA i y
[IOCTMEHOIIAy31 € HalOUIbII NEePEKOHIMBUM J0-
Ka30M TOTO, III0 €CTPOTeH Biairpae posnb y MM.
Ectpanmion Bimirpae pojb y PO3BHTKY MiOMH,
0 TiATBEPDKYETHCS IMK 3aXBOPIOBAHOCTI HaA
MOYaTKy MPEMEHOIay3H, KOJH BiJ3HAYAIOTHCA
AQHOBYJISITOPHI LIMKJIM, BUCOKUN PIBEHb €CTpOre-
HY Ta 3HW)KEHHS PIBHSI IPOreCTEpOHy. 3a JaHU-
mu Wong Ta iH., )KIHKH 3 IJIBUIICHUM PiBHEM
€CTpaziony Ta TECTOCTEPOHY MaroTh IiJBMIIE-
Hy yactory MM [10]. [1atorenesy MM cnpuse
3[aTHICTh €CTPOreHy IOCHUIIOBATH EKCIIPECio
reHiB 0aratbox (pakTopiB pOCTY, KOJIATeHIB 1 pe-
LenTopiB ecTporeny ta nporecrepony (ER, PR).
Kinpkicts ERs Ta PRs y nurtoriasmi miomu Oyia
3HAYHO BHIIOIO, HIK Y HOPMAJILHOMY MiOMETpii,
11X a1HHICTH 10 €CTPOreHy TaKoX OyJia BUILIOIO
[11]. Lupkymrorodi ecTpOreHH, o yTBOPIOIOTh-
Cs B pe3yabTaTi CTEPOINOreHe3y SIEYHHKIB, BH-
KJIMKAIOTh PEaKIlito TKaHUH MiomHu. ['imepectpo-
TEeHHOMY CTaHy CHpHUS€E TaKOX EKCIIpecis reHa
apoMata3u B TKaHMHI MM, 110 NpU3BOAUTH 10
KOHBEpCii aHJPOTeHIB y €CTPOreHHU JIOKAJIbHO
[11]. [ABa snepHux penenropu ectporeny (ER),
ER-a i ER-B, sxi mpucyTHi ik y MiomeTpii, Tak
1 B MioMi, KOOpIMHYIOTH Jii ectporeny. Ha mo-
JIaTOK A0 IUX TIIOTE3, JTOCHIIJPKSHHS IMOKa3au,
mo ER-nomimopdisM miABHUILYE CHPUHHSTIN-
BICTh /10 MioMH. Xo4a SIEYHHUKOBHI CTEpOinore-

ISSN 2786-6661
eISSN 2786-667X

HE3 € OCHOBHUM JDKEPEJIOM €CTPOTeHY B KpOBI,
(depMeHTH apomMaTasy JIOKAIBHO IePETBOPIOIOTH
aHJPOTEHH B €CTPOTEHH, 1110 301IBIITYE KITHKICTh
ectporeny B 1upkyJsiii. [lopiBHIoI04H hiOpoMu
31 3I0POBUM MiOoMeTpieM, OyIi0 BUSIBIICHO, 110 Pi-
BEHb €CTPOTEHY IiJIBUIIMBCSA Pa3oM 3 PIBHAMHU
apomata3u Ta 17-TiIpOKCHCTEpOiIeriIporeHa-
3u Ty 1. [Iporectepon Bifirpae BaxJIuBYy poib
y marogizionorii MM Ha 1oAaTok 0 eCTpOreny
Ta QepmeHTiB apomatasu. KiituHu neiioMmiomMu
NOTpeOyIOTh IMPOTeCTEPOHY MJIsl PO3BHUTKY Ta
PO3MHOXKEHHS. Y TOW ke 4ac ecTpaion 3011b-
IIy€ JOCTYIHICTh PEIENTOPIB MPOTeCTEPOHY,
MiABUIIYIOYH YyTIUBICTh TKAHUH JO MpOrecTe-
POHY.

Mikpobioma kuweyHuka

KonexTuBHI reHOMH MiKpOOiOTH, sIKi Haces-
I0Th OpPraHi3M JIIOANHY, BKIIOYAI0uH BipycH, Oak-
Tepii, eykapioTu, HalMpoCTiMIi Ta apxei, cKiaaa-
I0Th MIKpOOiOM JIOAMHU. Y CKJIa/i KHIITKOBOTO
MIKpoOiOMy MepeBa)xaroTh I'ATb OCHOBHUX TH-
niB Oakrepiii: Ttun Firmicutes (Clostridium,
Lactobacillus, Eubacterium, Ruminococcus,
Butyrivibrio, Anaerostipes, Roseburia, Faecali-
bacterium TOIO; TPaMIIO3UTHBHI BHAM), THII
Bacteroidetes (Bacteroides, Porphyromonas,
Prevotella Tomio; rpamHeraTuBHI BUAM ), THII
Actinobacteria (Bifidobacterium; rpammno3u-
TUBHI BuaM), Tl Proteobacteria (Escherichia,
Klebsiella, Enterobacter; rpaMHeraTuBHi BUIH)
1 Tun Verrucomicrobia (Akkermansia Ta iH.;
rpaMHeratuBHi Buau) [12]. OcHOBHY 4YacTUHY
KHIIIKOBOTO MiKpoOioMy cTaHOBIATH Firmicutes
Ta Bacteroidetes, siki pa3oM OXOILUTIOIOTH OJIU3b-
k0 90%. Immi Tumm, Taki sk Actinobacteria ta
Proteobacteria, cknanators npubnuzuo 10%, a
Verrucomicrobia € HaliMeH1I ommpeHuM [13].

CknaziHi 3B’SI3KM MK KHIIKOBOIO MiKpoOi-
OTOI0 Ta 3JI0POB’SIM JIIOAUHH, OCOOIMBO MO0
IMyHHHX pEakKIii i Mmetaboii3zmy, Oy MUpoKo
nociipkedi [14]. 3 iHmoro 6oky, 3MiHHM y B3ae-
Mo[Iii MiKpOOiB BIUIMBAIOTh HA MICLEBY IMyHHY
cucTeMy XassiiHa Ta (YHKI[IOHYBaHHS KHIITKO-
BOro Oap’epy. 3MiHH, IO MOPYUIYIOTh KHILIKO-
BUU TOMEOCTa3, MPU3BEIH 10 BUHUKHEHHS Pi3-
HOMAaHITHUX 3aXBOPIOBaHb JIIOAUHH, TaKUX SK
37I0SKICHI MyXJIMHM, XPOHIYHI 1H(EKIiiHI 3a-
XBOPIOBaHHS, IUTYHKOBO-KHUIIKOBI PO3JIajH, MO-
pylIeHHs1 0OMiHy pedoBHH [15].
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dakmopu, wo 6NIUBAIOMb HA CKIAO MIKPO-
biomu

Bik. YV mepuri kijgbka pOKIB KHUTTS MIKpO-
6ioM HaiOubIm KojoHi3oBaHui [16]. Ilix yac 1
Ojpa3y TICHsl TOJOTiB HOBOHAPOKEHI Miaaa-
IOTHCS BIUTMBY MIKpOOpPraHi3MiB Marepi Ta Ha-
BKOJIMIITHHOTO CEPEIOBHUIIA, SIKi 1HILIIOIOTh PO3-
BHUTOK MikpoOioma kutieunuka [17]. Xoua cknan
1 (pyHKIIOHAJIBHICTH 30pPOBOTO MIKpOOiOMY
KHILEYHHKA JOPOCIIOT JIIOAUHHU YacTO HE3MIHIO-
IOTBCSI TIPOTATOM KHUTTS (3a3BUYail >65 pOKiB),
CTapiHHSA Ma€ ICTOTHUW BIUIMB Ha IIi (haKTOPH.
3HayHMii [ucOalaHC B OCHOBHHMX THUIAX, TaKHX
gk aHaepoOHi Firmicutes i Bacteroidetes, a Ta-
KOX IIUPOKHHA CHEKTp (aKyIbTaTUBHUX Opra-
HI3MIB pO3BUBAETHCS B KUIIKOBiH MiKpoOioTi 3
BIKOM, TTOTIpITYIOYH IMyHHI BIINOBiAL. Y IOCITI-
JokeHHI Zhao et al. [18] pi3HOMaHITHICTh KHTII-
KOBOI MIKpOOIOTH Ha PiBHI I'€HiB, BUAIB 1 pOJIiB
OyJ10 3HAYHO 3HMKEHO Y )KIHOK Y TTOCTMEHOTMay 31
MOPIBHSHO 3 )KIHKaMU B ipeMeHoray3i. CriBBij-
HomeHHs Firmicutes 1o Bacteroidetes Oymo 3mi-
HEHO Yy ’KIHOK y TOCTMEHOIay3l.

I'enernka. Ha kinbkicTh nmeBHUX OakTepiid
y KHIIKOBI MiKpoOiOTi BIUIMBAa€ T€HETHYHHMA
CKJIaJ JIFOOMHU. 3T1IHO 3 JOCIIIHKEHHAM, KHIIIKO-
Ba MIKp00i0Ta MOHO3UTOTHUX OJIM3HIOKIB OLTBII
CXO0’Ka, HIXK MIKp0O010Ta TU3UTOTHUX OJIM3HIOKIB,
a CIUIBbHOTH MIKpOOIOT YJIeHIB ciM’1 OIBII CXO-
XK1, HIXK Y JIIOIEH, K1 HE € pOIUYaMHU.

Hiera. 3MiHM B paIioHi MiJBHINYIOTh J0-
CTYIHICTh IEBHUX MOKMBHUX PEUOBHH, BIUIHBA-
1041 Ha Te, sIK1 OaKTepii JOMIHYIOTb, 1 CIIPUSIOUH
JMHAMIYHOMY Xapaktepy Mikpobiomy. Hampu-
knaza, suau Prevotella mo’s3ani 3 pocnuHHM-
MU jgieTamu, a Buau Bacteroides, sk mpaBwuiio,
MEPEeBaXAIOTh y NUTYHKOBO-KUIIKOBOMY TPaKTi
JrO/IeH, SIK1 CIIOKUBAIOTh TBApUHHUI O1510K. [1o-
MiTHa BUCOKa KiTbKicTh Bifidobacterium, pomy,
SKUH, SIK BIIOMO, BUPOOJSIE 3HAYHY KUTBKICTH
(dhepmeHTIB, 10 METa0OII3YIOTh KPOXMaJlb, BH-
SIBIIIETHCSL B €HTEPOTUIIAX a31aTChKUX KYIBTYD,
SK1 CIIOKMBAIOTh 3HAYHY KIJIBKICTh NMPOAYKTIB,
Oaratux Kpoxmajiem, Takux ik puc. BceOiuHi
JOCIIIPKEHHS TTOKa3ajy, 0 3axXiJHa Ji€Ta, sfKa
Oarara HaCMYEHUMH KMpamH, aje OiJHa HeHa-
CHYEHUMH JKMPaMH, TMO3UTHBHO TIOB’S3aHa 3
aHaepoOHUMHM OaKTEpisIMU Ta MIEBHUMH BUJIAMU,
takumu sk Bacteroides 1 Bilophila [19].
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AHTHOIOTHKH. 3aCTOCYBaHHS aHTUOIOTHKIB
3MEHIIy€ MIKPOOHY pPI3HOMAaHITHICTh KHIIIEY-
HUKa, 110 MPU3BOJUTH 0 METAOONIYHUX 3MiH,
OLTBIIOTI CHIPUAHATIMBOCTI 10 KOJOHI3aIlii Ta
PO3BUTKY PE3UCTEHTHOCTI OaKTepili 10 aHTUO10-
THUKIB.

Hucbaxmepios kuueunuxa

JlucbanaHc KUIIKOBOiI MIKpOOiOTH, MO Ha-
3UBAETHCA KUIIKOBHM IHCOAKTEPIO30M, MOXKE
OyTH HACIIIKOM NepeMilleHHs OaKkTepiil TOB-
CTOi KHUIIKH, 30UIbLIEHHS OakTepiii TOHKOI
KHUIIKH, 3MiHH BIZTHOCHOTO CHiBB1AHOIIIEHHS KO-
PUCHHX MIKPOOIB 710 TAaTOTeHHUX a00 Oy/Ib-sIKOT
koMmOiHaIii mux daktopis [20]. 3’ ABIIETHCS BCE
Oinblle 0Ka3iB 3B 53Ky KHUIIKOBOTO MIiKpOO-
HOTO JUCOAaKTepio3y 3 €TIONOTIEI0 YHCICHHHUX
pO37aaiB, BKIIOYAIOUN CHHAPOM MOAPA3SHEHOTO
kumeunuka (CPK), xBopoOy Kpona, oxupin-
Hs tomo. [IpencraBuuk Tumy Proteobacteria,
Helicobacter pylori (H. pylori) € rpamHerarus-
HOIO OakTepi€ro, sika MOXKE >KHTH B IUIYHKY.
Haii0inpm momumpeHuMy HUISIXaMU  Niepeadl
€ OpalbHO-OpaNbHUH, (hEeKaTbHO-OpAbHUH, a
TaKOX EKOJIOTIYHE Ta Xap4yoBe 3a0pydHEHHS.
[IpoTe Kinbka AOCHIKEHb TOKa3alad, IO IIi
OakTepii MOXYTh TepelaBaTUCA Yepe3 cTare-
BHil KOHTaKT. [Hdexkiis H. pylori Bpakae monan
I’ SITACCAT BIJICOTKIB HACEJEHHs CBITY, a IIO-
PYILIEHHS KHIIIKOBOTO TOMEOCTa3y TakKoxXK Oyio
OB’ sI3aHE 3 PSJIOM METabOIIYHUX 1 racTpOiHTe-
CTHHAJFHUX 3aXBOPIOBaHb. 3T1IHO 3 OCTAaHHIMU
nociipkeHHsaMHy, iHdekis H. pylori BrmBae
Ha KOMMEHCaJIbHI BHIW OakTepiil y CIM30Bii
00O0JIOHIII NIJTYHKA, @ TAKOXK Ha MIKpoOiOM KH-
meyHuka goauHd. [lokazano, mo mpoteolak-
Tepii, 0COOIMBO ETNCHIOH-TIPOTEe00aKTepii, Cri-
pPOXETH Ta anuao0akTepii, MepeBakarTh Yy
Mikpo6ioti H. pylori mo3uTuBHUX Ttonei, Tomi
gk Actinobacteria, Bacteroidetes Ta Firmicutes
MEHII TommupeHi [21].

HaGupae momynsipHOCTI KOHLEMIS 3B’A3KY
MK JaUCOI030M KHUIIEYHHWKA Ta MOIIUPEHUMU
PETPONYKTUBHUMHU PO3TIaJIaMU, TAaKUMHU SK €H-
JIOMETPi03, CHUHAPOM TOJIKICTO3HHUX SEYHUKIB
(CIIKA), 6e3mutiazns, Ta/abo mopymeHHs QpyHKIIi-
OHYBaHHSI SIEYHUKIB, SIKI MOXKYTb OyTH CHpPUYH-
HEeH1 qucOaJaHcoOM TOPMOHIB Ta IMYHHOIO JHC-
PETYIALIEI0 Yepe3 3MIHU KUIIIKOBOI MIKpOOiOTH.
(Tabm. 1).
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Ta6ua. 1. JlocnimkeHHs 00 BIUIUBY AUCOAKTEP103y KHIIEYHHUKA HA TTHEKOJIOTIUHI 3aXBOPIOBAHHS

ABTOp I'imore3y mepeBipeno Metoau Pe3ynbraTtn
Ansuze o, «Pomb KAITKOBOT 3MiHU B ecTpaibHOMY | AHOMaJbHI €CTPaJIbHI [IUKIIHA
2016 [21] MiKpo0ioTH B KT, PIBHAX 3 MM ABUIIECHUM CUHTE30M
eTioJorii Ta JiKyBaHHI TOpMOHiB, Mopdoorii | anaporeHiB y mypis i3 CITKSI.
CIIKSI Ha mopeni S€YHHKIB 1 MiKpoOiomi | Prevotella GyB Bumnid, a
LIypiB, iHIYKOBaHUX KHILIEYHUKA Lactobacillus, Ruminococcus i
JIETPO30IIOM» y 18 mypis i3 CIIKA Clostridium 6ynu HIKYUMHU B
Ta 18 HOpMaIbHUX rpymi CIIKS, HiX y KOHTpOIBbHIN
KOHTPOJIbHHUX LIYPiB. Ipylii, ajge He OyJ0 CTaTHCTUYHO

3HAYYIIUX BiJIMIHHOCTEH IS
Bifidobacterium, Escherichia
coli, Enterococcus abo

Bacteroides.
Kyit Jlro, «Iucbakrepios AHTpOTIOMETpHYHI Mikpo6ioTa KuIIeYHUKa
2017 [22] KHIIIEYHHKA aCOLIIOETHCS | Ta METAOOIUHI narienTis i3 CITKS (sk i3
3 KIHIYHUMHA BUMIPIOBAaHHS Ta OKHMPIHHSAM, TaK 1 6€3 OXKUPIHHS)
napameTpamu y CEKBEHYBaHHS Ma€ aHaJIOTTYHUH CKIIa]
narienTis i3 CITKS» KHIIIKOBOI MiKpoOioMH | mucOakTepiosy, o i mpu
cepen 33 maIlieHTiB oxupinni. Bumu Clostridial 6ynmn
13 CIIKS Ta 15 3MEHIIICHI, ane Bacteroides spp.
KOHTPOJBHHX (5K 13 Oy 301IBIIIEH] K Y KOTOPTax
OXKUPIHHSM, TaK 1 6e3 CIIKS1, Tak i B KOTOpTax i3
OXKUPIHHSA) OXKUPIHHSM.
Arnec CBenccoH, | «IloTeHmiiiHHUH 3B'130K CekBeHyBaHHA 3HavyHO BUINI anbda- Ta OeTa-
2021 [23] MDK €HIOMETPio30M 16s pPHK cepen Pi3HOMaHITHOCTI MiKpOOiOTH
1 KUILIKOBOIO 66 marieHTiB 3 Oyny IPUCYTHI B KOHTPOJIBHIN
MIKpOOi0TOIO» eHjomMerpio3oM i 198 TpyIi, HXK y MaIli€HTIB.
0Ci0 KOHTPOJIBHOT Mix marieHTamMu Ta
rpynu KOHTPOJIBHOIO TPYTIOI0

crocTepiraiaucs 3HauHi
BIZIMIHHOCTI B YUCEIBLHOCTI
12 GakTepiii 3 knacis
Bacilli, Bacteroidia,
Clostridia, Coriobacteria Ta

Gammaproteobacter .
Jlromzin Xyas, «Kopemsis MikpobGiom [NarienTn 3 eHAOMETPIO30M
2021 [24] MIX KHIIIKOBOIO 21 mamieHTKH 3 MAIoOTh Pi3Hi MiKpOOHi
MiKpOOIOTOO TTAMIEHTOK | €HIOMETPIO30M i CIUTBHOTH, 0COOJINBO B Kauli
3 €HJIOMETPiO30M, 20 KOHTPOJBHHUX Ta MMePUTOHCATBHIN PiAHHI.
LEPBIKATbHUM CIH30M CEKBEHYBAJIU 3a JlecsITb TaKCOHIB, BKIIOYAI0UH
1 MikpoOGioMoM noromMororo 16s Clostridium Clostridiales,
MEPUTOHEAIbHOT pPHK 3 kaumy, Lachnospiraceae Ruminococcus
pinuHm» LEePBIKAIBHOTO cu3y |1 Ruminococcaceae
Ta IIEPUTOHEATBHOT Ruminococcus, 3Ha4HO
piauHu. 3MeHIIWINCS y pekaabHil

MiKpOOi0Ti MaIi€HTIB
MOPIBHIHO 3 KOHTPOJIBHOIO
TPYIIO0, TOJI SIK IBA TAKCOHH,
BKIItOUarouu Eggerthella lenta
ta FEubacterium dolichum, 6ymm
3HAYHO 30arayeHi.

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

261


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 2 (154), 2025

Creative Commons «Attribution» 4.0

3Mminu Kumkoo2o Mikpobiomy y OJHCIHOK 3
MM.

3rigHo 3 OCTAaHHIMH JOCIIIKEHHIMHA Mao Tta
iH. [25], xiHku 3 MM mnoka3anu 3MEHIICHHS Mi-
KpOOHOT0 PO3MAITTS KUILKIBHUKA, HI’K KOHTPOJIb-
Ha rpyna. Bonu BUsBHIM, IO Pi3HI THIU Oax-
Tepii, BKIodaroun Firmicutes, Proteobacteria,
Actinobacteria Ta Verrucomicrobia, 3a3HaIH
3HaYHMUX 3MIH y MauieHTiB 3 miomoro. Lli pe-
3yJITaTH BKAa3ylOTh Ha MOXJIMBUU 3B 30K MIXK
TUCOAKTEePiO30M KHIIEYHUKA Ta IMOTCHIIHHUM
po3ButkoM MM. V¥V nocnipkeHHI TUNY «BUMA-
JOK-KOHTPOJIb» JOCTIKyBaId BIUTUB TpaHCa-
610MiHaAJIbHOT TiCTEPEKTOMIT Ha KMILIKOBY (IIOpy
Ta Bapiauii (HOJiKyIOCTUMYIIOIOYOTO TOPMO-
Hy (®CT), ectpamiony (E2) i anTuMiomneposa
ropmony (AMI') y mamientiB 3 MM [25]. Ho-
CIIIJDKEHHSI TI0Ka3aylo, 0 TpaHcaOaoMiHab-
Ha TICTEPEKTOMIsl 3MIHMJIA (YHKIIIO SIEYHUKIB,
1o npu3Beno a0 3HmwkeHHsa E2 1 AMI 1 miaBu-
mieHHs piBHA OCI. 3HMKEHHS PiBHS €CTPOTCHY
CIPUYUHUIIO 3MIHU Y CKJIaJ1l KUIIKOBOTO MiKpO-
6i0My, 110 MPOSIBIIIOCS 301IBIIEHHSM KiTBKOCTI
Proteobacteria Ta Firmicutes npu ogHO4YacHOMY
3MeHIIeHHI Bacteroidetes [26].
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VY miii B3aemoii MOXyTh OyTH aKTHBHI YHC-
neHHi MexaHizmu (puc. 1). Hez0anancoBane xap-
YyBaHHS Ta CTaTeBl I'OPMOHM BH3HAHI JBOMA
ocHOBHUMHM (hakTopamu pusuky MM. Hlkinnusi
Xap4yoBi 3BUYKH MOXKYTh IPU3BECTH 10 TUcOaKTe-
pio3y B KHIIEYHUKY. MiKkpoOioTa KUIIeUHUKA Ta-
KOJK MOXK€ BIUTMBAaTH HAa PiBEHb CTaTEBHX T'OPMO-
HIB B pe3yJbTari B3a€MOIii 3 IMyHHOIO CHCTEMOIO,
XPOHIYHOTO 3alaJIeHHs Ta HOTo MeTadomiTiB [27].

JlucOakrepio3 KUIICYHWKA MPHU3BOIUTEL [0
3MIHEHOTO MIKpO0OiOMYy, 110 3allyCKa€ HACTYIIHI
MEXaHI3MHU:

— TepemKoKae GyHKIIIOHYBaHHIO €CTPoOo-

JoMa Ta MPU3BOJUTH J0 TIepecTPOreHHO-
'O CTaHy, 1110 MPU3BOIUTH 10 MIOMHU MaTKH,

— 3MIHIOE PiBHI KHIIKOBUX METa0OMITIB, Ta-
KHX SIK KOPOTKOJIAHIIOTOB1 )KUPHI KUCIIOTH
(SCFA), mo BHKJIMKA€ MOPYIIEHHS iMyH-
HOi perymsmii i BHKIIMKAE 3arajeHHs, a
TaKOX MPU3BOJUTH JI0 TiMEPECTPOreHHOTO
CTaHy,

— MEPeLIKOIXKae MPOHUKHOCTI KHILIEYHHKA,
1110 IPU3BOAMTH J10 HEIrepPMETUYHOI KUIIIKU
Ta €HJI0TOKCEMIi, 110 MOXKEe MOPYLIUTH pe-
TYJALI0 IMyHHOT (QyHKIIT

KumkoBuii
aucoaKTepios

IIpoHukHicTHL 3MiHeHuH uchyHkiis

p - — . . — I[ q)y 1
KHIIEYHUKA MikpoOiom ecTpodoIoMy

IMomkoakeHHs 3MiHeHi MeTa0oJIiTH IlepemxoxxeHHs] AKTHBHOCTI
KHIIEYHUKY KHIIeYHUKA 0eTa-IIIIOKYPOHiIa3n
Ennporoxcemis

Imynna qucperynsauis
Ta 3alaJICHHSA

I'inepecTporenHmii
CTaH

Mioma MaTKH

Puc. 1. Mexani3Mmu, siKi 3B’ A3yI0Th TUCOAKTEPiO3 KUIIIEYHHUKA Ta PO3BUTOK MiOMH MATKH.
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Ecmpobonomu ma enoobonomu

Ectpobonom — rpyma OGaktepiid, sika BKITO-
yaec YHCIIEHHI BUAM, BKIrodaroun Eubacterium
lentum, Bacteroides sp., Bifidobacterium sp.,
Streptococcus sp., TOIIO, SKI MOXYTb MOJU(IKY-
BaTH Ta METa0OIi3yBaTu €CTPOTeH, CKJIaJaloTh
MIKpOOiOM KHUIIIEYHUKA JIFOIUHHU.

Enn060510M — 11€ CyKYIHICTb I'€HIB 1 IUISXIB
MIKpOOIOTH KHILIEYHHKA, sIKI OepyTh ydacTb y
MeTaboIi3Ml CTEPOITHUX TOPMOHIB 1 XIMIYHHX
PEUOBUH, IO MOPYIIYIOTH POOOTY €HAOKPUHHOL
cuctemu (EDC) [28].

[Ticna me4iHKOBOI INTIOKYPOHIi3alLlii 3 >KOBYIO
B KHMIIKOBUH TPAaKT BHUIUILETHCS Oarato mera-
00J1iTIB, CTEPOIAHUX TOPMOHIB 1 KCEHOOIOTHKIB.
KumikoBi GakTepianbHi B-TIIIOKYpOHiIa3u 101MO-
MararTh €JIMIHYBaTH TJIIOKYPOHOBY KHCJIOTY
3 KOH’IOTOBaHMX CyOCTpariB (Je€KOH Ioramis) i
CTUMYJTIOIOTh peadcopOIifo BIAMOBITHUX arii-
KOHIB Y KHIITKOBO-TIEYIHKOBY HUPKYIISIIit0. €11-
HUM 010JI0T1YHO aKTUBHHUM €CTPOTEH € BUIBHOIO,
He3B’s13aHO0 (OpMOIO. BINBIIICTh KOH IOTOBa-
HOTO €CTpOTE€HY 3B’SI3Y€TbCS INIKONPOTETHOM,
10 BUPOOJISETHCS MEUIHKOIO0, KU Ha3UBA€Th-
csi TIOOYIIiHOM, IO 3B’SI3y€ CTareBi TOPMOHH
(SHBG).

KwuikoBi 6akrepii 31aTHI BILTUBATH HA aKTHUB-
HICTb TI'€HIB, 3aJly4eHUX Y MpOIeC MeTaboi3zMy
ectporeny. KumkoBa nanudka , Buau Bacteroides
i Clostridium perfringens € npukiagaMu BHUJIB
OakTepiii, 3HAWICHUX B €CTPOOOIIOMI, SIKI MAIOTh
dbepmenr B-rmokyponigazy (GUS), sikuit posiie-
TUTIOE€ KOH IOTOBaHI €CTPOTEHH, PO3LICTUTIOIOYH
DIIOKYPOHOBY KHCJIOTY Ta BUBLIBHSIOUH €CTPO-
TeHH, SIK1 TTIOTIM TIOBTOPHO BCMOKTYIOTHCSI B KO-
BOTIK 1 6araTopa3zoBo MHUPKYIIOIOTh Yepe3 KHUIll-
KOBO - TICUIHKOBY cucTeMy [29].

Bapiarii MikpoOHOTO PI3HOMAHITTS KHIIIEY-
HUKa TOB’S3aHi 3 BapialisiMu MeTabomizMmy Ta
piBHA ecTporeny. 3a nanumu l'enepra Ta iforo
KOJIET, HEIOJaBHO AIarHOCTOBaHI MHAII€HTKH 3
PaKoM MOJIOUHOI 3aJI03U B MTOCTMEHOTIAY31 Malll
MEHIII pi3HOMaHITHUI Mikpobiom. OmHaK mari-
€HTH TAKOX MOBIIOMIJIH PO BUIILII PIBHI €CTPO-
TeHy B ceyl, HDK Yy KOHTPOJIbHOI TpYyIH, L0 HE
OyJI0 TOB’3aHO 3 PI3HOMAHITHICTIO MIKpOOioTH
[30].

Ilopywenns imynHOI pecynayii ma 3ananen-
HS, GUKIUKAHT KUWKOBUM OUCOAKmMepio3om
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[TocTiifHi 3B’SI3KM MK KHIIIKOBOK MiKpOOi-
OTO0, BPO/KEHOIO Ta AJAlTHUBHOIO IMYHHOIO
CHCTEMOIO TOCITO/Iaps MalOTh BaXJIMBE 3HAUCH-
HS IS TATPUMKH KHUIIKOBOTO TOMEOCTasy Ta
3ano0iranHs 3anajeHHio. YncaeHHi BUIN KHII-
KOBHX MiKpOOiB PO3IIEIUIIOIOTH OUTKK Ta CKJIAJ-
Hi BYIJICBO/IM 3 YTBOPEHHSIM IIUPOKOTO CIIEKTPY
MeTabOoMITIB, Kl OEpyTh y4acTh y B3a€MOZIT MK
IMyYHHUMH KJIITHHAMH Ta KUIIKOBHM CITITEIIIEM.
Kpim Toro, 11i MeTabo1iTH MaroTh MPOTU3aIAJIbHI
Ta IMyHOMOZYJIIOI0U1 BIIACTUBOCTI1, BUPOOJIAIOTH
BITaMiHH, IPUTHIYYIOTh 1 aKTUBYIOTh NIEBHI BiJ-
OB/l IMYHHO{ CUCTEMH, a TAKOXK MiATPUMYIOTh
[UTICHICTh CTIHKH KHIIEYHUKA, MiATPUMYIOUN
eniteniii kumeunuka. Okpemi QyHKII1, 3rajgaHi
BHUIIE, MOXYTh MOPYLIYBAaTUCS B AUCOIOTHYHO-
MY CTaHi, 1110 OTIM MOK€ CIIPUSITH BUHUKHEHHIO
3aMmajibHUX Ta ayTOIMyHHHUX 3aXBOpIoBaHb [31].

byno mpunymieno, mo Ha po3BUTOK MM
BIUIMBA€ TOCTIHHO aKTHBHA 3amajbHa IMyHHa
cucreMa. byno BUSBIEHO YMCIIEHHI 3B A3KH MK
M1 BUIICHOIO MOMIMPEHICTIO MOMIMOP(i3My TeHa
MmeniaTopa 3anajieHHs MM, BKiIo4arouu iHTep-
neiikin (IL)-1, IL-4, dakTop HEKpo3y MyXJIHH
(TNF), IL-6, IL- 10. HemonaBHe qOCIiKSHHS B
KATANCHKil MOMyMSIil BUSBHIIIO, 11O MTOPIBHSHO
31 3J0POBUMHU TAIlIEHTAMH 3 KOHTPOJIBHOI TPyIH
nanieHTy 3 MM maiu 3Ha4yHO BUIII PiBHI LIUPKY-
morounx CD4+CD8+ T-kmiTuH, peryisTopHUX
T-xmitun (CD4+) 1 T-xennepuux kiituH (Tfh)
1 HUK41 piBHI npupoaHux kinepiB (NK) i genb-
ta-ramma T-xmitun (CD4, CDS).

Memabonizm KopomKonranyo208Ux MHCUPHUX
kuciom (SCFA)

Haii6inpmr mommpenumu SCFA e amerar
(C2), mpomionart (C3) i Oytupar (C4), siki € kap-
OOHOBUMHM KUCJIOTaMH 3 aidipaTHUHUMU XBOCTa-
MU 3 1-6 aToMiB ByIVIELlO, 1110 YTBOPIOIOTHCS B
pe3yabTari aHaepoOHOI depMeHTallli XapuoBUX
BosiokoH (DF) B ToBcTi# kumti [33]. I'pammosu-
tuBHI Firmicutes i rpamueraruBHi Bacteroidetes
€ JIBOMa THUIMAaMH, SKI Haiuacrtime 3ycTpiva-
IOThCSl B KMIIEYHHKY. bakrepoinu 31e011b110r0
YTBOPIOIOTH OyTHpaT i anerar. Xoua OyTupar Ta-
KOXX MOK€ BUHHMKATH B pe3yJbTaTi MeTadomi3my
OpPraHIYHUX KHCJIOT 1 aMiHOKHUCIIOT, IJIIKOJNI3 €
OCHOBHHM JDKEPEJIOM CHHTE3y OyTHpaTy Ta mpo-
MIOHATY B KHUILIEYHUKY. ALIETaT, SIKUH MICTUTBHCS
B KHUILEYHUKY JIIOAMHU, TAKOXX BUPOOISETHCS 3
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anetnin-KoA, sikuii yTBOPIOETHCS IUISXOM TJTi-
KOJII3Y, 1 BIH MOXe OyTH TNEpPETBOPECHHH y Oy-
TUpAT 32 AOMOMOroio (epmenty Oytupuin-KoA:
anetw1-KoA tpancdepasu. Lli SCFAs MoxyTh
BHUBOJAUTHUCSA 3 (eKamisiMi ab0 MOXKYTh MOBTOP-
HO BCMOKTYBATHCSl B KHUIICYHHKY. PeabcopOo-
BaHa SCFA moxe Opatu y4acTh y psfi (iziomno-
riunux (QyHKOid. ByTupar ciayXuTh OCHOBHHM
JDKEPEIIOM €Heprii 7Sl KOJIOHOIIMTIB, I0TIOMAarae
MIATPUMYBaTH KHUIIKOBHM Oap’ep 1 3amoOirae
HAJXOPKEHHIO MOTYKHHUX 3alajbHUX CHUTHAJIB.
SCFA y cnu30Biii 00OJIOHIN KHIIIEUHHUKA 1HIY-
Ky€ BHYTPIIIHBOKIITUHHI a00 TMO3aKIITUHHI
MPOLIECH, SIKI TO3UTHBHO BIUIMBAIOTh HA IMYHHI
KIITHHU Ta emiTeNiaibHl KIITHHH KUIICYHHKA.
SCFA moxe macuBHO Au(YHIYBaTH 4yepe3 Kili-
TuHHY MeMmOpany. Kpim Toro, SCFAs BrumBa-
I0Th Ha nepudepuyHi IMyHOJOTIUHI BiMOBII,
1HAYKyouH qudepeniuioBadds T-peryiasTopHux
kinituH. OCTaHHI JOCTIHKCHHS BU3HAYMIM (e-
kanbHi SCFA sik xopucHuMiA, HaAIHUH 1 He1HBa-
3UBHUN OloMapkep Il po3JajiB, OB’ I3aHUX 3
KHILKOBOIO MiKpOO10TOI0, TAKHX SIK 3aMalbHe 3a-
XBOPIOBaHHA KulleyHUKa. [lopyiieHHs cunTesy
KHUPHUX KUCIIOT 3a1100ira€ BUBIJIbHEHHIO TOPMO-
HY POCTY 1 CTaTeBHX T'OPMOHIB, KpPiM IEpETBO-
peHHs cTaTteBUX ropMoHiB. 3rigHo 3 Docanto et
al. iie mopyIIeHHs TIEPETBOPEHHIO aHJIPOTEeHY B
ectporeH. [lopymiena (nucbakrepios) 1 HE310PO-
Ba (Uiopa KUIICYHWKA MOXE BIUIMHYTH Ha KOH-
nentpaiiro SCFAs.

Kuwxosa nponuxuicmo i memabonizm nino-
noaicaxapuoie

YucrieHHi racTpoiHTECTUHAJbHI Ta eKCTpara-
CTPOIHTECTHUHAJIbHI 3aXBOPIOBAaHHS OyNu MOB’s-
3aHi 3 MIJBUIIEHOI KUIIKOBOI MPOHUKHICTIO.
[ToyarkoBa JiHis 3aXHCTY KIITHHHOTO O0OXiIHO-
r0 NUIAXY, UIJTBHI 3’€JHAHHS CIIM30BOi 00OJIOH-
KM KMILIEYHUKA 3HAXONAThCA y BEPXHIM YaCTHHI
Ta Ha Kparo KJIITHHHUX MeMOpaH cIu30Boi 000-
JIOHKA Ta PETYJIIOITh OTBOPH MIKKIITHHHUX
HUIAXiB. MDKKIITHUHHI LIJIbHI 3’ €OHAHHS MO-
KYTb BTPaTUTH CBOIO Gopmy Ta (pyHKIIiIO0 B ma-
TOJIOTTYHUX YMOBAX, TAKUX SK OKHCIIOBAJIbHHM
cTpec abo 3anajabHe MOMIKOKeHHs. BinmoBigHo
710 TOCITiPKEHb, M1 IBUIILYETHCS IPOHUKHICTH K-
IIEYHHKA, a UIUTbHI 3’ €JHAHHS PO3MaJIal0ThCS B
pesyabrati nii 3ananbHux MUTOKiHIB TNF-0 Ta
INF-y.

ISSN 2786-6661
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bakrepianbHl €HIOTOKCHHHM, TaKOX 3Ba-
Hi ginononicaxapuan (JITIC), € ocobmuBoro
YACTUHOIO KIITHHHOI CTIHKA TpaMHETaTUBHUX
Oakrepiii. Kumreynuk JIOMUHA MICTHTH TpaM-
HeraTuBHI OakTepii mig Ha3Bow Bacteroides i
Escherichia. JIIIC MoxyTh npuegHyBaTHCs 10
Toll-moni6Horo penentopa 4 (TLR4) iMmyHHHX
KJIITHH TICJIsl TOTPAIUIIHHS B KPOB, MEPEAAI0YH
LPS-3B’s3ytounii 6imok (LBP), CD14 i ¢axtop
T epeHIifoBaHHS KiCTKOBOTO Mo3Ky (MD-2).
I1e moxe cnpustu excrpecii TNF-a, IL-6 Ta in-
IIMX MOJIEKYI, SIKi MOXKYTh 1HTyKYyBaTH 3amaJicH-
H4. 3a HopMasibHUX YMOB JIIIC HE MOXYTH Tpo-
HUKHYTH B CTITENIN KUIIEYHUKA 1 HE CIIPUSIOTH
BTpaTi emiTeNiadbHUX KIITUH KHIIEYHHKA Ha
X (i31070r1YHO 3HAYYIIMX PIBHAX, ajlé BOHU
BIUIMBAIOTh HA KOHTPOJIb O1IKIB LIUIBHOTO 3’€]1-
HaHHA. Kumeunuk 3 nuc6io30M 3MIHIOE KHIII-
KOBY TIPOHMKHICTB, a Ne(EKTHI OUTKU MIITBHOTO
3’eqHanHs 103Boss0Th JIIIC npoHukaru B KpoB.
[1s eHgOTOKCEMIS] MOXKE CIPUYMHUTU YUCIIEHHI
MeTa0oJIIuHI Ta 3amajibHi po3naau [34].

3minu cnocoby scumms Ons aikyeanus MM
ma 300p08020 KUUEYHUKA

JlieTH4H1 3BUYKH Ta XapuOBi MPOAYKTH MOXKYTh
BIUTMBATH HAa KIMOBIPHICTh p03BUTKY MM Yy nromu-
HH, & TAKOXX Ha 3/10pOoB’s kuieynuka. JliiicHo, ne-
K1 IOPYIIEHHs, TOB’I3aH1 3 TOPMOHAMH, MOXKYTb
MOCUITIOBATHCS 3a0pyIHEHHSIMY, IO € B XapYOBUX
HPOAYKTaX, 30KpeMa, y hpyKrax, oBodax Ta puoi.
BxwuBaHHs (QpyKTIB 1 OBOUIB Ma€e MpoQiIaKTuy-
HUIA BIUTUB HA €TIOJIOT1I0 MIOMH Yy )KIHOK y IIpeMe-
Homay3i. BiAMOBIIHO 10 KHTACHKOTO J0CITiKEH-
HsI THITYy BUITQJ0K-KOHTPOJIb, 3pa3KHU cedi Ta KPOBi
MAIfEHTIB 13 MIOMOIO MaJld BHII KOHIIEHTpAIlli
dbeHonpHUX ecTporeHiB (Oicdenomy, HOHUIDE-
HOJTY Ta OKTWJI()EHONY), HIK Y KOHTPOJIbHOI Tpy-
mu [35]. JHocnimkenuss Endometriosis (ENDO):
Natural history, diagnosis, and outcomes noxka-
3aJI0 B3a€MO3B’SI30K MK JiarHOCTUKO0 MM i
MiBUIICHUMH PIBHSIMH KaaMiI0 Ta CBHHIIIO B
KPOBI, a TAaKOX PIBHAMH KOOAJIBTY B cedi, 0/aT-
KOBO JIEMOHCTPYIOYH POJIb IIUX MIKPOEIEMEHTIB
y 3poctaHHi Miomu [36]. Bucoki piBHI nux ee-
MEHTIB B OpraHi3Mi MOXKyTbh OyTH HACJI1JIKOM SIK
30BHIUIHIX ()aKTOPiB, TaK 1 TOKCUYHUX PIBHIB B
1, 1110 BIUIMBAE HA 3arajbHUN CTaH 3/I0POB'S Ta
Moyke OyTH IMOB'SI3aHO 3 NMEBHUMHU 3aXBOPIOBaH-
HSIMU, BKJIIOUAIOYH MiOMY MaTKH.
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JlieTa € BaXXJIMBUM MOIN(DIKOBAHUM €JIEMEH-
TOM, SIKMI MOXe 3MIHUTH KUIIKOBY GIiopy, Xo4a
Il 3MiHM TUMYacoBi. 3a0pyaHIOBadi XapuoOBHUX
MIPONYKTIB 1 HEOCTATHE CIIOKUBAHHS (PYKTIB,
oBOUiB 1 BiTaMiHy D € ogHuMU 3 1UX (akTopiB
[35].

Bitamina D € )UTTEBO BaXKIIMBOIO TIOXKHBHOIO
PEYOBUHOIO, SIKA MAa€ BHPIIIAIIbHE 3HAYCHHS TSI
30pOB’S JIIOAUHU. Tpu CyTTEBI TOCHIIKEHHS
MoKa3aju , U0 piBHI BitTaMmiHy D y cupoBaTkax
HamieHTiB 3 MIOoMOO 3HayHO Hwk4il. OcraHHI
JOCITIDKEHHS BKa3yIOTh Ha Te, 110 3MiHHU B PiBHI
abo ekcrno3uiii BiTamiHy D MOXyTh BIUIMBaTH
Ha CKJaa MikpoOioTu kuieunuka [37]. 3rigHo 3
nocaipkenaaM Parul Sing et al. [37], mikyBan-
Hs BiTaMiHOM D 3HAYHO 301IBLINIIO MiKPOOIiOTY
KHIIIEYHUKA Y 3JI0POBUX KIHOK 3 ACPIITUTOM Bi-
taminy D. Lleii 3cyB OyB 0COONHMBO MOMITHHUM,
OCKUIBKM cHiBBigHOIIEHHA Bacteroidetes mo
Firmicutes 30inbmryBanocsi. 370poBi JOaAu 3
BUIIIUM 3apEECTPOBAHUM CIIOKMBAaHHSIM BiTa-
Miny D mamu Hwkui piBHi Haemophilus (Turm:
Proteobacteria), Veillonella (tum: Firmicutes) i
Prevotella B xami.

3rigHO 3 JOCHIPKEHHSM Ha TBApUHHHUX MO-
IeJIsIX, 3aXiIHa Ji€Ta Ma€ MIKIIJIABUKA BIUIUB Ha
piBHi SCFA . Crio>)xuBaHHS JOCTaTHBOT KUTBKOCTI
(hepMEeHTOBaHMX XapuOBUX BOJIOKOH, a00 SCFA,
BUSBIISIETHCS KIITHIYHO KOPUCHUM JIsI 30€pexeH-
HS 310pOBOi MIKpoOHOI (uopu. Sk agiera, Tak i
OakTepialbHE CEPEIOBHUINE MOXYTh BIUIMBATH
Ha aKTHBHICTh B-TIIFOKYPOHIIa3¥ B KUILICYHUKY.
[TokazaHo, 110 JI€TH 3 BUCOKUM BMICTOM >KHUPY
abo OlKa MiJBUILYIOTh aKTHUBHICTh [-IIIIOKYpO-
HIiJIa31 y 3I0POBUX JIOPOCIUX, XO4a CTIOKUBAHHS
KIIITKOBUHH TPHU3BOIUTH 0 3HIDKEHHS AKTHB-
Hocrti [38].

BcraHoBeHO, MO JKIHKH, SIKi PErYJSIPHO
3aiiMalOThCs CHOPTOM 1 MaroTh Hu3bKui IMT,
MalTh MEHIIUN IIAHC PO3BUTKY MIOMH. Y I0-
ciipkeHHi He Ta iH., pu3uk MioMu OyB HHKYHAM
y KIHOK 13 TTIOMIpHOIO Tpo(eCiiiHOI0 IHTCHCHB-
HicTO. JIFOmu 3 OXKUPIHHAM MarOTh OUTBIINUNA BH-
XiHUN piBeHb chiBBigHOWIEHHS Firmicutes 1o
Bacteroidetes, a 3MeHIIIEHHS CHOKUBAaHHA KaJlO-
piii IPU3BOIUTH JO HUKYOTO CITiBBITHOIICHHS
Firmicutes 1o Bacteroidetes [39].

XPpOHIYHHUN CTPEC KOPENIIOE 3 MiOMO. Xoda
MIX BUCOKUM PIBHEM CTPECY Ta MiOMOIO y TEMHO-

ISSN 2786-6661
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MIKIpUX JKIHOK OyB MOMIpHU 3B’ 30K, 0111 )KIHKH
3 HU3BKMM a00 MOMIPHHM piBHEM CTPECYy MajH
OinpIy momupeHicts MM, HiX Ti, y KOTO CTpecy
He Oyno. Lle Takox MOXKe BIJIMBATU Ha MOTOpU-
Ky TOBCTOI KHUIIKH Ta 3MIHIOBaTH PI3HOMAHITTS
KHUILIKOBOTO MIKpoOioMy Ta Horo ¢yHKmii muis-
XOM 3MEHIIEHHS KIJIBKOCTI KOMMEHCAJIBHUX BUIIB
Lactobacillus. [Tocunenns 3amajneHHs, sKe 3a3BU-
Yaif BUHUKAE ITi]] 9ac CTPECy Ta Aempecii, Crpuse
POCTY HIKIUTMBUX OaKTepii, o crpusie qucOak-
TEpi03y Ta HErepMeTUYHOMY KuiedHuky [40].

Ilpobiomuxu ma npebiomuku 011 300p08 s
KUUEUHUKA

[TpoGioTukH ABISAIOTH COO0K0 KOPHUCHI aKTHB-
Hi 6akTepii, sIKi KOJIOHI3YIOTh KUIIEYHUK JIFOIH-
HU Ta 3MIHIOIOTH ii (JIOpYy B MEBHUX JUISHKAX.
HenaBue nocnimpkeHHs mokasano, o npo0ioTu-
KU BIJIITPAIOTh KJIFOYOBY POJIb Y MIATPUMIIL 3/10-
POBOT KHIIKOBOi MiKpOOiOTH, CHPHUSIOUN 3Mill-
HEHHIO 3aXHCHOTO 0ap’epa CIM30BOi 00OJOHKH
KHUIIIEYHUKA Ta TOCWJICHHIO IMYHHOI BiAIOBIJII.
BoHu 3amno6iratote pO3MHOXKEHHIO TMATOTCHHUX
MikpoopraHi3miB [41]. I[IpoGioTHKH BUKOHYIOTH
MO3UTHUBHY POJIb B OPTaHi3Mi JIFOAWHU 1 MalOTh
OCOOJIMBHIA PETYISATOPHUN BIUITMB Ha MIKPOEKO-
jorito kumeyHnka. Koau mpoOioTHKH BBOIWIH
TBapuUHAM 13 OXHpPIHHAM, OyJIO BHUSBJICHO, ILO
KuUTbKicTh Firmicutes y kumikoBiit ¢mopi 3meH-
macs, a Actinobacteria — 30inbmmnacs. Jluc-
0akTepio3 KUIIKOBOi (IOpW y MHIICH MOXKHA
JIKyBaTh MpoOIOTHKAMU JUIsl 3MEHIIECHHS 3a-
najgpbHUX peakiid. [103UuTHBHO BIUIMBAaIOUM Ha
pi3HI MeTaboMIvHI NUIIXH, OyJI0 MOKa3aHo, IO
MpOOIOTUKHA MarOTh MOTCHIIIHHUIN BIUIMB Ha Me-
Ta0OJIIYHI PO3JIaIH.

HesacBoroBani omirocaxapuay, BiOMi SIK
npeOIOTHKH, OMUCYIOTHCS SIK «CENIEKTUBHO (ep-
MEHTOBaHI PEYOBUHU, SIKi CTBOPIOIOTH CIICIH-
¢iuHi 3MIHU SK y CKJIaJi, TaK i/a00 B aKTUBHOCTI
racTpo-iHTeCTUHAIBHOI MiKpOOiOTH, IO TpH-
HOCHUTH KOPHCTH 370pOB’10 rocmomapsi». Jocmi-
JOKCHHST TIOKa3alik, 110 TPeOIOTUKU CIPHUSIOTH
aKTUBHIIIN MIKpOOHiN depmeHTallii, 3MeH-
HIYIOTh BIIYYTTS TOJIOAY Ta YMOBUIBHIOIOTH 3a-
CBOEHHS IJIIOKO3H MicCIsl IPUHOMY 1%Ki.

BucHoBku

OcranHi JaHi BHCBITIIOIOTH 3B S30K MK
JTUCOAKTEPI030M KUIIIEYHUKA, MIOMOIO MAaTKH Ta
IHIIMMU TiHEKOJIOTIYHUMH 3aXBOPIOBAHHAMH 3i
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cxokoro marodizionoriero. Harre mgocmimkeHHs 3roaa Ha nmyOaikaniro
MOKAa3aJio, 10 B3a€MO3B’SI30K MK €CTPOTCHOM Bci aBTropu 03HallOMIIEH1 3 TEKCTOM PYKOIH-
1 1ucOaKTepio30M KHIIKOBOI MIKpOOIOTH MOXKEe  CY Ta HaJlajH 3rofy Ha Horo myOiKarliro.
BUCTYNIAaTW TPUTEPHUM (AKTOPOM Yy PO3BUT- ORCID ID Ta BHecOK aBTOpiB
Ky MioMu Matku. Takox Oylio mpoaHasi30BaHO 0000-0001-7265-4829 (A, F) Oksana
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Tepalrtii, 0 BIUTMBAE HA CTaH KUIIKOBOI (priopu. 0000-0001-9423-5553 (D) Tetiana Shumilina
Ilepcnekmueu nooanvmux 00CHi0NHCEHb. 0000-0001-7960-6168 (C) Andrascikova
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The mutual influence of gut microbiota and uterine leiomyoma
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Abstract: uterine fibroids are one of the most common gynecological diseases among women of
reproductive age. Intestinal dysbiosis is also becoming an increasingly studied aspect of medicine
due to its connection with various health disorders, including gynecological diseases, gaining more
significance. According to recent studies, changes in the gut microbiota may play an important
role in the pathogenesis of uterine fibroids. The relationship between the development of fibroids
and the state of the gut microbiota is mediated through mechanisms such as estrogen regulation,
inflammatory responses, and changes in the metabolism of microorganisms. In particular, alterations
in the composition of the gut flora, such as a decrease in microbiota diversity, can affect estrogen
levels and contribute to the development of fibroids. The aim of this study is to investigate the
relationship between the state of the gut microbiota and the development of uterine fibroids, as
well as the potential for correcting the microbiota to reduce the risk of this pathology. Methods and
materials: A bibliographic analysis of scientific sources, content analysis of literature, a comparative
approach, and a synthetic research method were used. Semantic grouping of data on the impact of
the gut microbiome on the development of uterine fibroids was performed. Results: It was found that
the main components of the gut microbiota are bacteria of the Firmicutes and Bacteroidetes types,
which constitute almost 90% of the gut flora. In women with uterine fibroids, there is an increased
proportion of Proteobacteria and Firmicutes, with a simultaneous decrease in Bacteroidetes. Changes
in the microbiota composition can be associated with various factors such as age, diet, antibiotic use,
and genetic traits. After a hysterectomy, hormonal changes occur, leading to a decrease in estradiol
and anti-Miillerian hormone levels, as well as an increase in follicle-stimulating hormone levels.
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The reduction in estrogen levels leads to changes in the composition of the gut microbiota. Studies
also show that the use of antibiotics can negatively affect microbiota diversity and stimulate the
growth of pathogenic bacteria, which increases the risk of gynecological diseases, including uterine
fibroids. An important component for maintaining healthy gut flora is probiotics, which help preserve
the microbiota balance and strengthen the intestinal mucosal barrier. Prebiotics, in turn, improve
glucose metabolism and reduce appetite, which may also influence women's health, particularly in
reducing the risk of uterine fibroids. Conclusions: Disturbances in the gut microbiome may be one
of the triggering mechanisms in the development of uterine fibroids through its impact on estrogen
levels and inflammatory processes. Correcting the microbiota through diet, probiotic, and prebiotic
therapy could be a promising approach for the prevention and treatment of this disease. This opens
new opportunities for improving women's reproductive health and developing new therapeutic
strategies.

Key words: estradiol; gastrointestinal microbiome; lipopolysaccharides; leiomyoma; dysbiosis;
probiotics.
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Abstract: the article outlines the characteristics of upper limb injuries in military personnel caused
by gunshot and shrapnel wounds, fractures, neuropathies, and soft tissue injuries. Special attention
is given to innovative rehabilitation approaches that promote the recovery of mobility, coordination,
and limb functionality. The effectiveness of modern developments and methodologies in robotics and
virtual reality for upper limb rehabilitation, as presented in scientific literature from 2021 to 2024, is
analyzed concerning various types of injuries and recovery periods. These technologies demonstrate
high potential in physical therapy by ensuring controlled and repetitive movements to activate muscle
memory, stimulating sensorimotor functions, and creating a motivational environment. The necessity
for further research is substantiated to confirm their clinical significance and long-term effectiveness.
The summarized comparative information will serve as a valuable tool for physical therapists in
selecting the most optimal innovative means and methods, as well as in developing more effective
individualized rehabilitation programs for military personnel with upper limb injuries.

Key words: Evidence-Based Medicine; Military Personnel; Physical Therapy; Quality of Life;
Rehabilitation; recovery, robotic systems, upper limb injuries, vr, innovative methods, innovative
tools.

Introduction Statistics indicate that approximately 25,7—

Upper limb injuries are one of the most 42% of all injuries sustained during combat
common issues among military personnel, who involve arm and shoulder injuries. Compared to
endure significant physical strain, especially in  other body parts, these areas are less protected,
combat conditions. Such injuries can significantly ~ often resulting in temporary or permanent
impact the combat readiness and effectiveness of  disability [1,2]. The most frequently encountered
the Armed Forces of Ukraine. They range from injuries include fractures, dislocations, and
fractures and soft tissue injuries to severe cases muscle tears. Their complications involve
requiring amputation [1]. delayed consolidation of upper limb long bone

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

270


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
mailto:irunka1516%40gmail.com?subject=
https://meshb.nlm.nih.gov/record/ui?ui=D019317
https://meshb.nlm.nih.gov/record/ui?ui=D008889
https://meshb.nlm.nih.gov/record/ui?ui=D026741
https://meshb.nlm.nih.gov/record/ui?ui=D011788
https://meshb.nlm.nih.gov/record/ui?ui=D012046

UKkrainian Scientific Medical Youth Journal

Issue 2 (154), 2025

Creative Commons «Attribution» 4.0

fractures and the development of post-traumatic
and post-immobilization contractures [1].

Practical  specialists  emphasize  the
undeniable impact of upper limb injuries on
quality of life and functionality, as they limit the
ability to perform daily tasks and professional
duties. Therefore, they highlight that physical
therapy (PT) in such cases aims not only to
restore mobility and strength in the affected limb
but also to reintegrate the servicemember into
full-fledged life and military service [2].

An analysis of recent research by Ukrainian
and international experts on rehabilitation
recovery issues demonstrates that PT for these
patients remains highly relevant. Existing
comprehensive programs require new ap-
proaches, particularly the use of innovative
technologies such as virtual reality and robotic
therapy.

Aim

To characterize the structural and functional
changes in upper limb injuries among military
personnel, analyze the effectiveness of applying
advanced rehabilitation technologies based on
robotics and virtual reality (VR), and summarize
information on their practical application in the
recovery treatment of these patients.

Materials and Methods

A literature review was conducted using
scientometric databases such as the Cochrane
Library, PEDro, Google Scholar, PubMed,
Oxford Academic, SpringerLink, and MDPI, as
well as specialized Ukrainian medical journals.
Publications from 2021 to 2024 were selected. The
search included articles containing information
on upper limb injuries, the use of robotic and VR
therapy in PT, and their effectiveness, confirmed
by clear functional recovery outcome criteria.
Due to the limited number of studies involving
military personnel, data from research on stroke
rehabilitation and orthopedic conditions were
also considered. Given the similarity in the
clinical presentation of upper limb injuries, these
findings can be extrapolated to military personnel,
taking into account the individual characteristics
of their trauma, physical and psychological
condition, and the specific demands of military
service. The collected information allowed for
a comparative analysis of the potential use of
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robotic therapy and virtual reality technologies
for specific impairments and at various stages
of rehabilitation. Conclusions were drawn
regarding their evidence-based effectiveness and
the necessity for further research.

Review and Discussion

Combat-related upper limb injuries include
gunshot and shrapnel wounds, bone fractures,
amputations, neuropathies, arterial and venous
injuries, as well as damage to soft tissues and
the ligamentous apparatus. Military personnel
may also sustain injuries not directly related to
combat operations [3].

The main causes of combat-related upper
limb injuries are mine-shrapnel, mine-explosive,
and gunshot wounds [4]. They are characterized
by multiplicity, varying depth, and wound
surface area [5,6]. Mechanical injuries of the
upper limbs in military personnel (mainly
fractures and dislocations) result from impacts
and compression by heavy objects, falls from
heights, or movement across uneven terrain.
Intense physical exertion during training or
combat leads to ligament and muscle sprains [1].

A characteristic feature of combat trauma is
the presence of combined complex polystructural
wounds, where both soft tissues and bones are
damaged, often accompanied by joint, vascular,
and nerve destruction [7]. The high frequency of
infectious-inflammatory complications exacer-
bates the injury course and necessitates long-
term treatment and rehabilitation.

A primary injury in combat trauma is
compartment syndrome, which arises due to
increased pressure in muscle compartments. It
is common in fractures and complex injuries.
Neurotraumatic lesions of peripheral nerves,
frequently observed in blast injuries, result in
loss of sensation, motor dysfunction, and chronic
pain. Vascular injuries contribute to serious
ischemic complications, including contractures
or even amputations. Combat-related upper limb
injuries often involve open fractures, requiring

multiple surgical interventions for bone
stabilization and subsequent prolonged physical
therapy [1].

The rehabilitation of military personnel with
upper limb injuries is particularly important due
to the complex anatomical structure of these
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body parts, as they play a crucial role in military
tasks, including weapon handling and executing
complex technical and tactical operations [7].

The development of individualized PT
programs should consider the affected upper
limb segments, the number of injuries, and
the severity of damage. Rehabilitation should
engage the entire upper limb, while focusing
specifically on the injured structures. Even an
uninjured joint is prone to pathological changes
due to inactivity, so controlled loading of the
entire limb improves functional outcomes and
shortens the rehabilitation period [8].

Rehabilitation for upper limb injuries and
wounds is crucial, as its key objectives are
restoring functionality — mobility, strength,
and coordination — to facilitate daily activities
and return to professional duties; reducing
pain and swelling to accelerate recovery;
preventing complications such as contractures,
muscle atrophy, and chronic pain; providing
psychological support and motivation to help
military personnel cope with stress and trauma-
related depression; and improving overall quality
of life [3].

The restoration of motor functions and
reintegration of wounded personnel into
professional duties depends on several key
factors: the type of injury, the effectiveness
of treatment, and the successful application
of rehabilitation interventions. Physical the-
rapy should begin with an assessment of the
patient's needs [9]. To achieve its goals, it is
advisable to use not only traditional but also
innovative rehabilitation tools and methods [8].
Rehabilitation technologies are rapidly evolving,
opening up new possibilities for robotic therapy
and virtual reality (VR) in PT.

Understanding the correct application of
robotics in medicine can enhance treatment met-
hods, making them more individualized and
effective [10].

Robotic therapy, particularly involving
exoskeletons and end-effector devices, is pro-
mising in post-stroke rehabilitation. The
effectiveness of these devices in restoring
upper limb functions varies in real clinical
practice, defining their specific applications.
These technologies are recommended as an
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adjunct to standard rehabilitation programs.
Calabro R.S. et al. studied the effectiveness of
Armeo Power and Armeo Spring exoskeletons
compared to InMotion 2, Armotion, Motore, and
ReoGo end-effector devices. After completing
the rehabilitation course, both groups showed
significant improvement in upper limb
functional status. In the exoskeleton group, the
mean FMA-UE score increased by 11 points
(60% improvement). In the end-effector group,
the mean FMA-UE score increased by 7 points
(30% improvement). In both groups, p < 0.0001,
indicating strong clinical significance. These
findings suggest that exoskeletons are preferable
in the acute phase for patients with severe
impairments, as they provide greater support and
enable more complex movements. Meanwhile,
end-effector devices, which focus on precise
and functional movements, are more suitable
in the chronic phase for patients with residual
motor impairments. This study highlights the
need for further research on the long-term
effects of these two innovative technologies
and the personalization of their application in
rehabilitation programs [10].

Tseng K.C. et al. studied modern approaches
to the use of portable robotic devices in PT.
The results of the analysis of various recovery
parameters, such as mobility, muscle strength,
and functional independence, indicate that their
use contributes to a significant improvement in
motor functions, especially in post-stroke patients
with moderate motor impairments. According to
the FMA scale, an increase of 0,696 standard
deviation was recorded compared to those who
underwent only traditional therapy, reflecting a
significant clinical effect. Among the advantages
of portable devices are repetitive and intensive
tasks, convenience for outpatient and home
rehabilitation, and compactness. At the same
time, their effectiveness may vary depending on
the nature and severity of the disease, as well
as the overall physical condition of the patient.
The combination of such portable devices with
network communication technologies opens up
prospects for expanding home rehabilitation
[11].

Spits A.N. et al. recommend the modern
MERLIN system for home PT in stroke patients
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with upper limb impairments. It consists of
the ArmAssist robotic assistive device (which
monitors and collects biomechanical data)
integrated with the Antari Homecare home
telerehabilitation platform (which provides
communication between the patient and
therapist). It is worth noting that this study is
qualitative and does not contain a large number
of statistically significant results. The focus is
on patient experience and their perception of
the telerehabilitation process. Nevertheless, an
improvement in motor functions was observed:
on the FMA scale — by 6,8 points, the ARAT test —
by 4,4 points, and the Wolf test — by 5 points,
indicating a reduction in motor impairments.
Qualitative results suggest improvements in
cognitive functions, particularly memory, as well
as increased self-confidence. However, the home
telerehabilitation process faces challenges such
as technical difficulties and training organization,
which in some cases may cause stress due to
disruption of the usual daily routine. Despite
this, motivation for rehabilitation remains
high. Information about patient experiences is
an important addition to quantitative results.
In the future, large-scale studies will allow for
an assessment of the clinical effectiveness of
the proposed method, determine its long-term
impact, and optimize training protocols [12].
Singh N. et al. developed a prototype of an
electromechanical robotic exoskeleton for the
rehabilitationofthehandandmetacarpophalangeal
joint. The device can synchronize wrist extension
with finger flexion and vice versa in post-
stroke patients. It reduces spasticity through a
synergistic approach, supporting patient-initiated
therapy by engaging residual muscle activity. A
randomized controlled trial showed that patients
undergoing robotic therapy with the developed
exoskeleton achieved significant hand function
improvement compared to those receiving
standard treatment. A significant reduction in
wrist joint spasticity was observed in the robotic
therapy group (RTG) — from 1,75+0,2 to
1,29+ 0,3 (p =0,0009), improvement in active
range of motion (AROM)— from 15°+9,7°
to 34,6°+14,5° (p=0,0004), sensorimotor
hand control (FMU/L) — from 36+7,7 to
50,2+ 6,5 (p=0,0004), and distal hand func-
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tion (FMW/H) — from 9,7+2,7 to 16,6 +4,3
(p = 0,0004). These indicators were lower in the
control group. Significant intergroup differences
(p=0,01) indicate the effectiveness of this
robotic therapy in restoring fine motor skills. This
study is important as it confirms neuroplasticity
(the brain's ability to recover under the influence
of robotic PT): functional MRI results showed
positive changes in increased cortical excitability
in the ipsilesional hemisphere in the robotic
group. Further studies are needed to examine the
long-term effects of PT using the device, testing
it on other patient groups, including military
personnel [13].

Virtual environments that incorporate key
elements of neuroplasticity have significant
potential to enhance the effectiveness of physical
therapy, especially for patients with prolonged
and severe orthopedic impairments [14].

Soleimani et al., in their meta-analysis,
investigated the effectiveness of virtual reality
systems for upper limb rehabilitation in stroke
patients. VR 1is divided into three levels of
immersion: full (completely blocking perception
of the real world), semi-immersive (using
screens or headsets), and non-immersive VR
(allowing the combination of real and virtual
environments). The application of VR therapy
requires an individualized approach, as different
types of VR have specific advantages for
motor recovery. Fully immersive VR provides
the greatest improvement in motor function,
particularly in gross motor skills. The FMA scale
scores increased by an average of 5.4 points
(95% CI 5,02-5,77), and ARAT by 7,08 points
(95% CI 6,67-7,49) compared to conventional
therapy. It proved to be the most effective due
to its ability to create a realistic environment
that activates neuroplastic processes and ensures
high patient engagement in the rehabilitation
process. Semi-immersive and non-immersive
VR (e.g., Microsoft Kinect or Nintendo Wii) are
recommended for developing fine motor skills,
which involve active hand manipulations. The
analysis highlighted the supportive role of VR in
restoring motor function, improving functional
independence, dexterity, and patient quality of
life. It is recommended to use VR in combination
with traditional therapy to achieve maximum
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therapeutic effect. However, further research is
needed to optimize VR rehabilitation protocols
and adapt them to patient needs [15].

Side effects of full immersion, such as
cybersickness and balance issues, may hinder
rehabilitation sessions, especially in patients
with brain injuries, movement disorders, and
cognitive impairments, which are common
among military personnel [15, 16].

For patients with upper limb immobilization,
where performing physical exercises is
challenging, VR embodiment in a virtual
body is recommended. This allows patients to
simultaneously imagine and observe virtual
limb movements while performing various
rehabilitation tasks, perceiving the immobilized
limb as their own. Studies have shown that this
method improves the functional capabilities
of the affected upper limb and accelerates
recovery during conservative treatment of distal
radius fractures in the immobilization period.
In a randomized controlled trial conducted by
Matamala-Gomez et al., based on the criterion
of achieving good hand function recovery
(FMA>57), 85% of patients in the VR
immersion group with virtual body embodiment
achieved success, which was statistically
significantly higher than the results of the
traditional finger mobilization group (25%) and
the non-immersive VR group (0%) (p < 0,0001).
At the same time, this method significantly
reduces pain levels, fear of movement, and
improves psycho-emotional state. Minimizing
the negative effects of immobilization and
enhancing neuroplasticity is facilitated by the
activation of neural connections responsible
for movement planning and action observation.
The positive impact on the autonomic system
occurs through improved blood circulation and
muscle tone, creating an engaging motivational
environment that reduces stress and accelerates
recovery [17].

VR embodiment in a virtual body has
also proven effective in the rehabilitation of
patients experiencing movement-related pain,
which impedes recovery and is associated with
kinesiophobia in many orthopedic disorders.
This method is recommended for inclusion in
physical therapy programs; however, research

ISSN 2786-6661
eISSN 2786-667X

on its effectiveness in combination with other
rehabilitation interventions requires further
study [18].

The effectiveness of VR for upper limb
rehabilitation beyond neurological disorders
remains insufficiently studied. Comprehensive
research is needed due to differences in treatment
goals for such patients, particularly military
personnel [19]. Combalia A et al. described the
advantages of VR rehabilitation for orthopedic
disorders, including an individualized approach,
real-time feedback, a motivating environment,
remote monitoring capabilities, and the ability
to tailor treatment plans. Future studies should
focus on the synergy of VR rehabilitation and
artificial intelligence to create a personalized and
adaptive VR experience using machine learning,
computer vision, and natural language processing
to enhance therapy effectiveness [14].

The integration of robotics and VR into
clinical rehabilitation requires strategic planning,
including assessing strategy effectiveness,
developing standards and protocols, and custo-
mizing interventions based on individual patient
needs, considering symptoms, impairment levels,
functional capabilities, and personal preferences
[6, 16].

The results of our study have been
summarized for comparison (Table 1). They will
help physical therapists select the most effective
innovative tools and rehabilitation methods for
specific upper limb impairments in military
personnel during the recovery period.

The obtained results indicate that innovative
methods and tools for upper limb disorders in
military personnel have varying effectiveness,
as confirmed by research. When selecting them
for PT, this aspect must be taken into account.
Exoskeletons demonstrate clinically significant
effectiveness in restoring strength, coordination,
and hand functionality in the acute phase, while
end-effectors and portable robotic systems show
their efficacy in the subacute and chronic phases.
VR therapy with different levels of immersion
has high effectiveness in restoring both gross and
fine motor skills. The effectiveness of prototype
electromechanical robotic exoskeletons for hand
and metacarpophalangeal joint rehabilitation
lies in significant improvements in hand and

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

274


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 2 (154), 2025

Creative Commons «Attribution» 4.0

ISSN 2786-6661
eISSN 2786-667X

Table 1. Comparative table of innovative means and methods of rehabilitation interventions for
upper limb injur

Application
Innovative tool, At the period .
method, technique Impairments of PT/ lf)hase of Met!lod.of Efficiency
. application
the disease
Exoskeletons Severe Acute phase No specific Clinically
] ) recommendations significant
End effectors Residual Chronic phase | \ore given
Portable robotic Moderate (restoration | Home and Additions to standard | Clinically
devices of strength, amplitude | outpatientperiod | PT methods significant
of movements,
coordination and
functionality of the
hand
Prototype Dysfunction of the Subacute, Additions to standard | Significant
electromechanical | wrist and hand chronic phase PT methods improvement of
robotic exoskeleton functions
for hand and
carpophalangeal
joint rehabilitation
MERLIN system Motor impairment Home period Additions to standard | Qualitative
PT methods research, patient
perception
experience
Fully immersive VR | Gross motor skills All periods Supplement to Clinically
impairment traditional therapy, significant
although in some
cases can be used
as the main method
in the last stages to
support motor activity
Semi-immersive, Fine motor skills All periods Additions to standard | Clinically
non-immersive VR | impairment PT methods significant
Semi-immersive, Orthopedic injuries Period of Additions to standard | Statistically
non-immersive VR | (fractures, surgical immobilization | PT methods significant
interventions) changes

wrist functions, but there is currently no data
on clinically significant outcomes of their
application in PT. Although VR with embodiment
in a virtual body is recommended for use in PT,
the studies conducted so far demonstrate only
statistically significant changes. The MERLIN
system positively affects motor functions in home
conditions, but its effectiveness is mainly based
on patient feedback and requires further research.
Overall, combining robotic technologies and VR
methods with standard PT significantly enhances

rehabilitation effectiveness, particularly for
military personnel, but requires an individualized
approach for patient.

Robotic technologies and virtual reality
systems, by increasing motivation, help
overcome post-traumatic stress in military
personnel, restore self-confidence, and facilitate
adaptation to life after injuries [12, 19].

Conclusions

Injuries to the upper limbs of military person-
nel require a comprehensive approach to treat-

Ukrainian scientific medical youth journal, 2025, Issue 2 (154)

http://mmj.nmuofficial.com

275


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 2 (154), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

ment and rehabilitation. The main challenges personalizing rehabilitation approaches, and
in the recovery process include the complexity  adapting them for the recovery of military
of combined polystructural injuries, which  personnel, as well as a detailed and in-depth
may involve damage to nerves, blood vessels, study of the latest PT technologies—combining
bones, and soft tissues, as well as a high risk of  robotics, VR, and artificial intelligence.

developing post-traumatic stress disorder and Financing

other psychological complications. The use of This study did not receive external funding.
such innovative technologies in physiotherapy Conflict of interest

(PT) as robotic and virtual systems demonstrates The authors declare no conflict of interest.
high effectiveness at various stages of recovery. Consent to publish

Successful implementation into practice requires Since this study involves the analysis and

integration into comprehensive rehabilitation  generalization of published literary sources and
programs, taking into account the individual did not involve the involvement of patients,
needs of military personnel. In the early stages consent for publication was not obtained. All
of PT, the use of exoskeletons is advisable, as  authors have read the text of the manuscript and
they provide support for active movements and  have given their consent for its publication.

stimulate initial functional recovery. During ORCID ID

the residual phase, devices with end-effectors, and authors contribution

portable robotic devices, and robotic technologies 0009-0005-4343-0611 (A,B,D) Iryna
combined with telerehabilitation should be  Semeniuk

applied. VR technologies can complement the 0000-0002-9518-4492  (C,E,F)  Yuliya
rehabilitation process at all stages. An important ~ Antonova-Rafi
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Anomauia: 'y cmammi OKpecieHO O0cOONUBOCMI NOWKOOMNCEHHS GEPXHIX KIHYIBOK Y
BILICbKOBOCTIYIHCOOBYIB NPU BOCHENANbHUX MA OCKOIKOBUX NOPAHEHHSX, NepelomMax, He8ponamisx
ma mpaemax M'SIKux mKauuH. Yeazy npuoileHo IHHO8AYIUHUM peabilimayiiHum nioxooam, sKi
CHPUSIOMb BIOHOBIEHHIO PYXIUBOCTI, KOOPOUHAYii ma yyHKyionarvHocmi Kinyieok. Ilpoananizosano
ehexmuenicmo 3anponoHoeanux y Haykosit aimepamypi npomseom 2021-2024 pokie cyuachux
PO3POOOK | MEMOOUK pOOOMOMEXHIKY Ma 8iPMYANbHOI peaibHOCmi 071 peabinimayii 6epxHix KiHYi8oOK
npu pi3HUX 8UOAX IX NOUIKOOJCEeHHS ma nepiooax GiOHosNeHHsA. Taxi mexHonoziti 0eMoHCmpyoms
sucokull nomenyian y @izuuniti mepanii, 3a0e3neuyouu KOHMPOIbOBAHI MA NOBMOPIOGAHI PYXU
01 akmueayii M 130601 nam ’ami, CMUMYIIOYU CEHCOMOMOPHI IYHKYIL, (opmyrouu momueayitine
cepeooguuge. OOYM0OB81eHO NPULUHU HEOOXIOHOCI NPOBEDeHHs 000AMKOBUX OOCTIONCEHD, KI 0A0YMb
3Mo2y niomeepoumu ix KiiHIuHy 3Hauywicms abo 00820CMPOKO8Y pe3yIbmamusHicme. Y3azanvHeHna
NOpiGHsIbHA [H(hopmayis 01 PI3UUHUX Mepanesmis cmaue GaNCIUSUM [HCIPYMEHMOM Y 8UOOpI
HAUONMUMATLHIWUX THHOBAYIUHUX 3AC00I8 ma Memoois i po3pooKu ehekmuHiuux iHoueioyaniz08aHux
peabinimayiinux npoecpamu 0is GIiCbKOBUX i3 NOUKOOHNCEHHAMU BEPXHIX KIHYIBOK.

KuarouoBi cioBa: ¢isuuna Teparmisi, JOKa30Ba MEIUIIMHA, IMOIIKOIKCHHS BEPXHIX KIHIIIBOK,
BIJTHOBJICHHSI, BIHCHKOBOCIY>KOOBIIi, BipTyajbHa pEalbHICTh, IHHOBAIliifHI METOAHM, POOOTHU30BaHI
CHCTEMHU, IHHOBAIIiliHI 3aCO0H, SIKICTb YKUTTS.
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