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OpwuriHaAbHiI AOCAIAXKEHHS

AAAL PO3pPaxXyHKY GYHKLIOHAABHOIO BiKy CUCTEMU MiKPOLWMPKYAALi
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F - octatouHe 3aTBEpPAXEHHS CTaTTI

MeTa po60oTu — 3'CyBaTM MOXIMBICTb BUKOPUCTAHHS NOKa3HWKIB (DYHKLIIOHANBHOMO CTaHy eHAOTENi MIKPOCYAWH ANS BU3HAYEHHS!
6GionoriyHoro Biky (BB) ntoguHu.

Marepianu Ta metogu. O6cTexunm 390 ocib, Skvx noginunu Ha rpynin 3anexHo Big Biky: 20-29 (n = 31), 30-39 (n = 22), 4049
(n=45),50-59 (n =72), 60-69 (n = 129) Ta 70-79 (n = 91) pokiB. PyHKLiOHANBHWIA CTaH EHAOTENIO MIKPOCYAMH OLiHIOBaNM Me-
TOAOM Na3epHoi aonnepiecbkoi pnoymetpii Ha anapati BLF-21D («Transonic Systems Inc», CLLUA) B AinsiHUi cepeHbOi TpETUHN
BHYTPILLHBOI MOBEPXHI Nepeannivys.

ArperaLjiiiHy akTUBHICTb TPOMBGOLMTIB BU3HA4aNM Ha ABOKaHabHOMY Na3epHoMy aHanisatopi arperauii TpombouuTis 23 LA (Bio-
na, P®) TypbigumMeTpruyHNM METOLOM, B'S3KICTb KPOBi — 32 JOMOMOrOH poTaLiiiHoro Bickosumetpa AKP-2 (P®) npu wsmakocTsx
3miLeHHs 10-200 ¢ 3 poapaxyHKOM iHAeKCy AechopMyBaHHS Ta iHAEKCY arperavii epuTpounTiB.

Pe3ynkrati. BusiBunm CTaTUCTUYHO 3HauyLLe 3MEHLLEHHs 06'eMHOT LUBMAKOCTI LKipHOro kpoBoToky (OLLILLK) B cTaHi criokoto Ta
Ha NiKy NOCTOKIt03INHOI pPeaKTUBHOI rinepemii, 3MeHLUeHHs Yacy BigHoeneHHs OLULLK no noyatkoBux 3HayeHb Bxe 3 Biky 50-59
POKiB, LLIO CBiAYNTb NPO NOPYLUEHHS (YHKLIT enaoTenito nig Yac ctapiHHs. B ocib Bikom noHap 60 pokiB BifbyBaeTbCst NOCUNEHHS!
eHpoTeniansHoi AMCAYHKLIT, O CYNpPOBOMKYETLCS MOMPLUEHHSIM MOKA3HMKIB reMocTasdy: NiABULLEHHSM B'S3KOCTI KpOBi, 30inb-
LUEHHSIM CMOHTAHHOI Ta iH4YyKOBaHOI arperawiinHoi akTUBHOCTI TPOMBOOLNTIB.

IMoumnHatoum 3 Biky 40 pokiB, CTATUCTUYHO 3HAYYLLIO 3POCTAE B'A3KICTb KpoBi. OTprumanu dopmyny pospaxyHky BB i3 BukopuctaH-
HSIM MOKa3HWKIB (PYHKLIOHANBHOTO CTaHy eHAOTenito MIKpOCYAWH, arperauiiHoi 30aTHOCTI TPOMBOLWMTIB Ta aHTPOMOMETPUYHMX
MoKa3HWKiB.

BucHoBku. Po3pobunu chopmyny pospaxyHky BB noauhm, Wwo nepenbayae BUKOPUCTaHHS MOKa3HWKIB DYHKLIOHANBHOMO CTaHy
€eHpaoTenito MIKPOCYaVH, arperavinHoi 34aTHOCTi TPOMOOLMTIB Ta aHTPOMOMETPUYHMX NOKa3HWKIB. BysiBnnmn JoBoni BUCOKY TOUHICTb
BU3HAYEHHS (hyHKLIIOHANBHOTO BiKY CUCTEMU MIKPOLIMPKYNSALLT 32 METOAMKOIO, LU0 Po3pobunu.

The use of microvascular endothelial function indicators to calculate functional age
of the microcirculation system

0. V. Korkushko, V. B. Shatylo, 0. V. Bondarenko, A. V. Pysaruk, I. A. Antoniuk-Shchehlova,
S. S. Naskalova, H. V. Duzhak, L. A. Bodretska, I. S. Shapovalenko

Aim. To find out the possibility of using microvascular endothelial function indicators to determine the biological age (BA) of a
person.

Materials and methods. 390 patients aged 20-29 years (n = 31), 30-39 (n = 22), 40-49 (n = 45), 50-59 years (n = 72), 60-69
years (n = 129) and 70-79 years (n = 91) were examined. The functional state of the microvascular endothelium was ana-
lyzed by laser Doppler flowmetry on a BLF-21D (Transonic Systems Inc, USA) at the internal surface of the middle third of the
forearm.

Platelet aggregation activity was measured on a two-channel laser platelet aggregation analyzer 23 LA (Biola, Russia) by turbidi-
metric method, blood viscosity — using a rotational viscometer AKR-2 (Russia) at a shear rate of 10-200 s with the deformation
index and erythrocyte aggregation index calculation.

Results. There was a statistically significant decrease in the volumetric rate of the skin blood flow (SBF) at rest and at the peak
of post-occlusion reactive hyperemia, a reduced recovery time of SBF to baseline values from the age of 50-59 years, indicating
endothelial dysfunction with aging. A progression of endothelial dysfunction in persons older than 60 years was accompanied by
hemostatic parameters deterioration: increased blood viscosity, increased both spontaneous and induced platelet aggregation
activity.

Blood viscosity was statistically significantly increased from the age of 40. The formula for calculating BA using indicators of the mi-
crovascular endothelium functional state, platelet aggregation capacity and anthropometric indicators was obtained.

Conclusions. The formula for calculating human BA using indicators of the microvascular endothelium functional state, platelet
aggregation capacity and anthropometric indicators has been developed. Sufficiently high accuracy determination of the micro-
circulation system functional age based on the developed method has been shown.
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Original research

LLIBnake 3pocTaHHs TeMMIB CTapiHHSA HACENeHHs Y CBITi Ta
PO3BMTOK 3aeXHOI Bif Biky NaTororii CoHykae HayKoBL|iB
[0 PO3pPOBMEeHHs HOBUX iarHOCTUYHUX, NPOMINaKTAYHMX i
nikyBanbHWX NigXoAiB ANS NiABULLEHHS SKOCTi XUTTS, 3HU-
KEHHS TEMMY CTapiHHS, 30iNbLUEHHS TPMBANOCTi aKTUBHOTO
300pOBOr0 NEPIoAY XUTTS NOANHU.

3a cy4acHUMM YABMNEHHAMM, CTapiHHA — MPOLeC 3HM-
JKEHHS 3 BIKOM (DYHKL OpraHiaMy BHacnigok 30inbweHHs
CTYNEHS1 «3HOLLEHHSI» BIONOTiYHMX CTPYKTYP, 3aBEpPLUEHHS
nporpam pocTy i PO3BUTKY, LLIO NPU3BOAUTL A0 3MEHLLEHHS
XUTTE3OATHOCTI OpraHiamMy Ta 3HWXEHHS oro aganTauin-
HUX MOXTMBOCTE, A0 NIABULLIEHHS PU3MKY 3aXBOPHOBAHD i
CMepTi 3 PisHUX npuyuH [1].

Yumano nokasHUKiB opraHiaMy MAWHW ICTOTHO
3MiHIOKTLCS 3 BIKOM, i Lii 3MiHW MOXYTb BinOyBaTtucs i 3a
izionoriyHMM, i 32 NaToONOriYHUM, NPULLBUALLEHUM CLie-
Hapiem. QisionoriyHe cTapiHHsS — nepeyMoBa akTUBHOTO
[OBroniTTs, a NPULIBMALLEHe CTapiHHSA € MOLUMPEHILLIMM
BapiaHTOM, Sk CTBOPIOE NepesyMOBY AN PO3BUTKY na-
TONOrYHWX CTaHIB i 3axBoptoBaHb. Came TOMy JOCTIKEHHS
TeMMy CTapiHHS Ha NiACTaBi BU3HAYEHHS CMiBBIBHOLLEHHS
mix 6ionoriyHnm (BB) i kaneHoapHum (KB) Bikom — Baxnvse
3aBAaHHs repoxTonorii [1].

BionoriyHui Bik — NOKa3HUK CTYMEHS «3HOLLIEHHS»
CTPYKTYpW Ta oyHKLIii OKpEMUX OpraHiB, CUCTEM YM Opra-
Hi3My 3aranom, L0 BUPAXaeTbCs B OOQUHULIAX Yacy LUns-
XOM 3iCTaBMEHHS iHAMBIAYanbHUX BiomapkepisB CTapiHHA
i3 cepeAHbOCTaTUCTUYHUMM BIKOBUMU CTaHaaptamu. Y
pasi npuwBMaLleHoro ctapiHs BB noguHu nepesuilye
vioro KB. Mpw disionoriyHOMy CTapiHHi iHAMBIgyyMa 1oro
BB i KB 3b6iratotbest abo BB meHLwmit, Hix KB. PisHuus
Mix nokasHukamu BB i KB gae amory BU3HauuTh CTyniHb
nocTapiHHs opraHismy. MpodinakTuka NPULLBMALLEHOTO
CTapiHHA HaibinbWw eekTMBHA Ha paHHil cTagii oro
pO3BUTKY, ANs ii 4iarHOCTMKM BU3HAYatoTb pisHi Giomap-
Kepw cTapiHHs [1].

Arie He KOXeH NMOKa3HUK (hyHKLIOHarNbHOro CTaHy opra-
Hi3My i CCTEM MOXXHA BUKOPUCTOBYBATH sik Giomapkep Ans
Bu3Ha4eHHs BB. [ing pospaxyHky BB moxHa 3actocoByBatn
TiNbKK Ti NOKa3HWKW, LLIO CYTTEBO 3MiHIOOTLCS 3 BiKOM [2].

HWHi 0gHMM i3 HaBaXNMBILLMX EHAOTEHHUX YMHHIKIB
CTapiHHS BBaXatoTb BikoBi 3MiHM cyauH [3,4]. Ak mapkepw
ANs BU3Ha4YeHHs BB cyanH BUKOPUCTOBYIOTb MOKA3HUKK
LUBMAKOCTI MOLUMPEHHS NYNbCOBOI XBUII, LIEHTPanbHOro
TWUCKY B @OpTi, TOBLUMHW KOMMSEKCY iHTUMa-Megia [4].

Bigomo, Lo nopyLeHHs YHKLA eHaoTenito 3 BikoM
BifirpaloTb BaXNMBY POMb y MpoLecax CTapiHHA CyauH i
NpU3BOAATH O PO3BUTKY Pi3HWX 3aXBOPoBaHb [5,6].

MeTa po6otu

3'scyBaTh MOXKIUBICTb BUKOPUCTAHHS MOKa3HWKIB (hyHKLii-
OHaNbHOTO CTaHy EHAOTENi0 MIKPOCYAMH A1 BUSHAYEHHS
6ionoriyHoro Biky MOAUHN.

Martepianu i MeToAH AOCAIAKEHHA

O6cTexunm 390 ocib, KX NOAINMAM Ha TPy 3aneXHO Bif
Biky: 2029 (n = 31), 30-39 (n = 22), 40-49 (n = 45), 50-59
(n=72),60-69 (n=129)i70-79 (n = 91) pokis. Y pocni-
[PKEHHsI He BKIHoYarnu nawjieHTiB, siki Manu 3arocTpeHHs Yn
[IeKOMMEHCOBaHi CTaHW XPOHIYHMX 3aXBOPOBaHb ceplie-
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BO-CYAMHHOI, TPaBHOI, AVXaribHOI CUCTEM OpraHiamy, 3 Ly-
KpoBuM AiabeToM 1, 2 TUniB, 3 OHKOMOTYHUMM MATONOTIAMMU.

[N ouiHIOBaHHS CTaHy MIKPOLIMPKYIsLLii Ta Ba30OMOTOp-
HOT CPYHKLi eHA0TENiI0 3aCTOCOBYBANM METOANKY NasepHOi
ponnepiscbkoi donoymetpii (10P).

B ocHosi meToay AP — BUMiproBaHHS JONNEPIBCLKOI
KOMMOHEHTW B CMIEKTPi BifoGpaXeHOro lasepHoro curHany,
SKUIA PO3CIOETLCS Ha (DOPMEHUX eNeMeHTax KpoBi (epu-
TpouwTax) y MikpocyauHax. Curtan JIA® kinbkicHO xapak-
Tepuaye KPOBOTIK y MiKpoCyauHax (apTepionax, kaninspax,
BeHynax). Sk OCHOBHUI MOKa3HUK BU3HaYanu o6’eMHy
LIBMAKICTb LWKipHOro kpoBoToky (OLLULLK) 3a gonomoroto
[IBOKaHarnbHOro nasepHoro Aonnepiecbkoro dioymeTpa
BLF-21D («Transonic Systems Inc», CLLUA). ®yHkuioHanb-
HWIA CTaH eHaoTenito MIKPOCYAVH BU3HaYanm 3a METOAMKOK
0. B. Kopkywika Ta B. 0. JliwHescbKoi [7]. Cnoyartky Bumi-
ptoBanu 06’eMHy LIBMAKICTb LLKIPHOTO KPOBOTOKY Y BUXiA-
Homy ctaHi (OLULLK_ ). MoTiM npoBogmnv dhyHKLioHamMbHY
npoBy 3 peakTVUBHOH rinepeMieto; Ans LIbOro CyAuHM nreva
npoTAromM 3 XB MepeTucKany MaHXeTow, TUCK B sKiil Ha
50 MM pT. CT. nepeBMLLYBaB CUCTONIYHUIA apTepianbHIA TUCK
(AT) nauieHTa. Micns BigHOBNEHHS KPOBOTOKY (MPUMMHEHHS]
NepeTUCHEHHS) BiOyBaETLCS 3pOCTaHHS KDOBOMOCTAYaHHS!
TKaHWH BHACMiAOK BasoaunaraLlii, 3yMOBneHol BUAINEHHAM
oKcuay a3oTy eHgoTenieM MikpocyauH. Y Lei nepiof Bu-
3HaYanu NoKasHWKM MakcMMarbHOi 00'€MHOI LLBMAKOCTI
wkipHoro kposotoky (OWILLK _ ) i TpuBanicTb nepioay
BigHoeneHHs OLLLLK no novaTkoBux 3HadeHb (t,). Hiam
BULLi 0OMaBa MOKA3HUKM, TUM KpaLuwii (hyHKLIOHAMbHMIA
CTaH eHOoTenito MIKpOCYaWH.

ArperauiiiHy akTUBHICTb TPOMOOLMTIB BMBYanM Ha
[BOKaHarbHOMY Nla3epHOMy aHarizaTopi arperaii Tpom6o-
uuTie 23 LA (Biona, P®) TypbigumeTtpriHum MeTogom. Kpos
Ans pocnimkeHHs 6panv B cunikoHoBy npobipky 3 3,8 %
PO34MHOM LMTPATy HaTpito B 06'€MHOMY CMiBBIZHOLLEHHI
1:9 (kiHueBa KoHLeHTpauis uuTpaty y npobipui — 0,38 %).
BukopuctoBysanu nnasmy, 6araty Ha TpombounTU.
OuiHtoBanu piBeHb CMOHTAHHOI Ta iHAYKOBaHOI arperauii
TPOMOOLNTIB 3@ KPUBMMM CBITIIONPOMYCKaHHS. AK iHayKTOpK
Bukopuctosysanu A® («HMNO PEHAM», P®) y kiHuesin
KOHLeHTpauii 5 mkmonb/n Ta agpeHanid (MpAT JapHuug,
M. KniB, YkpaiHa) B KiHLEBIl KOHLEHTpaLii 1 MKMOIb/T.

B’sskicTb KpOBi BM3Ha4anu 3a JOMOMOrOK0 poTaLii-
Horo BickosumeTpa AKP-2 (P®) npu LuBuakocTsx 3cyBy
10-200 ¢ 3 pospaxyHkom iHaexcy fedopmysarhs (I0E) Ta
iHaexcy arperauii eputpounTi (IAE). IAE pospaxoByBanm sik
CniBBIAHOLLEHHS NMOKa3HMKa B'A3KOCTI KPOBI NPy LWBMAKOCTI
acyBy 20 ¢ Ta B'A3k0CTi KpoBi npw LwBKakocTi 3cysy 100
¢, IE - cniBBiaHOLLEHHsI MOKa3HWKa B'AI3KOCTi KPOBI Mpw
wamakocTi 3cysy 100 ¢ i npu wamuakoci acysy 200 ¢ [8].

AHTPOMOMETPYYHI BUMipIOBaHHSA nepeadayany Bu3Ha-
YeHHs Macu Tina (kr), 3pocTy (cM), iHaekcy macy Tina (IMT,
kr/m?), o6Bogy Tanii (OT, cm), 0680y cTeroH (OC, cm), crie-
BigHowweHHa OT/OC. Macy Tina B13Ha4anm sik crauioHapHy
Bary 3 TouHicTio 4o 0,1 kr B 0cib y nerkomy oas3i 6e3 BayTTs.
3picT BUMiptoBanu 3 TouHicTo Ao 0,5 cM B ocib 6e3 BayTTS.
IHoexc macy Tina obpaxoByBanu sik BifHOLLEHHS Macu Tina
(kr) mo 3pocty (M?). Kepysanucs pekomeHaauism NHYLBI:
3HKeHa Maca Tina — IMT MeHLue Hix 18,5 kr/m?, HopManbHa
-18,5-24,9 kr/m?, HagmipHa — 25,0-29,9 Kr/M2, OXMpiHHS 1
ctyneHs — 30,0-34,9 kr/m?, 2 cTynexs — 35,0-39,9 kr/m?, 3
cTyneHs — noHag 40,0 kr/m2.
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Tabnuus 1. Moka3Huk1 06’eMHOI LIBUAKOCTI LLUKIPHOTO KPOBOTOKY Npu Npobi 3 peakTUBHO rinepemieto B ocib pizHoro Biky (M £ m)

Moka3HuK, OAUHMLI BUMiIpIOBaHHSA 20-29 pokiB 30-39 pokiB 40-49 pokis 50-59 pokis 60-69 pokiB 70-79 pokiB
(n=31) (n=22) (n=45) (n=72) (n=129) (n=91)

OLWLLK y cnokoi, mn/(xB x 100 r TKaHWHW) 1,29 £ 0,05 1,13+ 0,07 1,09 + 0,06 1,03 £ 0,04* 0,97 £0,03* 1,02 £ 0,03*
MakcumanbHa OLULLK Ha BUCOTI peakTuBHOI rinepemii, 6,74 +0,39 6,12 +0,37 6,33+ 0,52 5,87 +0,17* 5,65 + 0,29* 5,8 +0,29*
mn/(xs x 100 r TKaHUHM)

Yac BigHonenHs OLULK go noyatkoBoro piHs, ¢ 140,7 £ 10,0 1249 +121 128,3+7,0 104,7 4 4* 105,3 £4,2* 104,8 +4,9*

*1 CTATUCTUYHA 3HAYYLLICTb MOPIBHSHO 3 MOKa3Hukamu rpynin oci6 Bikom 20—29 pokis — p < 0,05.

Tabnuugs 2. MokasHuky B'A3KOCTI KPOBI, iHAEKCY arperauii Ta iHaekcy AeopMoBaHOCTi epUTPoLMTIB B 0Ci6 pisHoro Biky (M + m)

MokasHuku, 20-29 poki 30-39 pokis 40-49 poki 50-59 pokis 60-69 pokiB 70-79 poki
OAVHULI BUMIpIOBaHHS (n=31) (n=22) (n =45) (n=72) (n=129) (n=91)

B'askicTb kpoBi, cl13 npu wemakoctsx scysy 200 ¢! 3,36+ 0,07 3,54+0,08 3,63 +0,09% 3,78 +0,06* 3,79 0,05 3,79+ 0,04*
100 ¢’ 3,567 +0,07 3,74+0,09 3,81+0,09* 3,95 + 0,06 3,93 £0,06* 3,95+ 0,04*
50 ¢! 3,78+0,07 3,99+0,01 4,05 +0,09* 4,20 +0,06* 4,17 +0,06* 4,18 +0,05*
20 ¢! 4,02+ 0,08 4,26+ 0,11 4,30+0,10* 4,47 +0,06* 4,45 +0,06* 4,46 +0,05*
10c! 4,16+ 0,08 4,39+0,12 4,50+ 0,10* 4,66 +0,07* 4,64 +0,07* 4,63 +0,05*

IAE, ym. op. 1,19+ 0,01 1,19+ 0,01 1,24 +0,03* 1,26 +0,01* 1,27 £ 0,05* 1,27 +0,05*

I0E, ym. 0. 1,16+ 0,01 1,16+ 0,01 1,11+0,02* 1,11+ 0,00* 1,10 £0,01* 1,10+ 0,01%

*1 CTaTUCTUYHA 3HAYYLLICTb MOPIBHSHO 3 NOKa3HMKamu rpynu oci6 Bikom 2029 pokis — p < 0,05.

Ta6nuus 3. Moka3HukK arperaLiiHoi 34aTHOCTi TPOMBOLMTIB Y NoAEN Pi3HOTO Biky

Moka3HuK, OAUHML BUMipIOBaHHSA 20-29 pokiB 30-39 pokiB 40-49 pokis 50-59 pokiB 60-69 pokiB 70-79 pokiB
(n=31) (n=22) (n=45) (n=72) (n=129) (n=91)

CrioHTaHHa arperadisi, % o. L. 2,73+0,38 3,00£0,59 2,73+0,40 3,40 £ 0,50 4,09 £ 0,40 4,45 +0,50*
AnpeHani-iHaykoBaHa arperauisi, % o. L. 39,50 + 3,80 49,20 £ 8,10 57,00 + 9,30 54,51 + 4,40* 59,77 + 4,50* 55,90 + 4,30*
AJl®-iHpykoBaHa arperauisi, % o. L. 40,30 £ 4,60 52,10 £ 6,90 60,23 + 8,80* 65,60 + 6,30* 72,00 £ 6,10* 68,50 + 6,80*

*1 CTATUCTUYHA 3HAYYLLICTb MOPIBHSHO 3 MOKa3H1kamu rpyni oci6 Bikom 2029 pokie — p < 0,05.

B obcTexeHnx OT BMMiptoBanu caHTUMETPOBOK
CTPIYKO B MOMOXKEHHI CTOAYM, 63 oaary Ha Tanii nicns
3BMYAIHOTO BUANXY NOCEPEAMHI MK 3aIHbO YaCTHUHO0
6iuHoi pebepHoi gyru Ta rpebeHem kny6oBoOi KiCTKM
(ctangapt BOO3). O6Big cTeroH BumiptoBanu Ha piBHi
BENMKOro BepTiiora cTerHoBoi kicTkn. ObpaxoByBanu
iHoekc OT/OC. CnissigHoweHHa OT/OC ana YyonosikiB
>1,0, ons xiHok >0,85 cBiguMTL NPO aGAOMiIHANBHNIA TMN
OXUPIHHS [9].

[Jani onpautoBanu i3 3aCTOCyBaHHAM Mporpamm
Statistica 7.0, 3giicHunu BapiauiiH1iA, KOPENALIRHWA i
perpeciinHui aHanis. Po3paxoByBanu cepefHi 3Ha4eHHs
MoKa3HWKiB Ta ixHi noxubku (M + m). BiporigHicTb BigMiHHOC-
Tel CepefHix BENUUMH NOKa3HWKIB Y PisHWX BIKOBUX rpynax
OLliHIOBanNM 3a BiAHOLLIEHHSIM [0 MOKa3HWKIB rpynu MOMoamux
ntoAen, Bukopuctanu kputepin CtbtoaeHTa. BigmiHHOCTI
CepeHix Benu4uH Beaxanu siporigHumm npu p < 0,05.
[ins nobyaoByW PIBHAHHSA 3aneXHOCTi Biky Bif MOKa3HWKIB
MIKPOLIMPKYNALT BUKOPUCTOBYBANW NMOKPOKOBY MHOXUHHY
PErPECito 3 BKITKOYEHHSM i BUKITIOYEHHSM 3MIHHMX.

Pe3yAsTati

MoxasHuk OLLLLK'y cTaHi cnokoto (OLLLLK ) xapakTepuaye
3aranbHui cTaH nepyaii TKaHWMH Ha PiBHI MIKPOLIMPKYNs-
TopHoro pycna. Y BiLli 50-59 pokis BinbyBaeTbCA CTATUCTUY-
HO 3HauyLe ameHlleHHs OLULLIK. , ake cTae BUpaXeHuM
nicnst 60 pokis (mabn. 1).

Mig Yac npobu 3i CTBOPEHHSIM NOCTOKMHO3INHOI peak-
TWBHOI rinepemii BUSIBANKW: B LiEN BIKOBUI Nepiog Takox
BinbyBaeTbes BiporigHe 3HWkeHHs OLLLLK Ha niky nocT-
OKIO3iHOI PeaKTUBHOI rinepemii.
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3 BikOM 3MEHLLIYETLCA TPMBANICTL NEPIOAY BiHOBNEHHS
KPOBOTOKY 10 MOYaTKOBOIO piBHS. BpaxoBytoum BigoMOoCTi
thaxoBoi nitepatypu [10,11], pe3ynbraTn AOCHILKEHHS
cBigYaThb NPo NOpPYLLIEHHS eHpoTenin3anexHoi Basoauna-
Tauji, 3yMOBEHOI, IMOBIPHO, 3HMXEHHAM CUHTE3Y OKCUAy
a3oTy eHpgoTeniem.

[Mpw egoTenianbHin AMCAYHKLT, SK BIZOMO, MOTPLUYIOTLCS
MOKa3HNKW reMocTasy: MIABULLYETLCA B'A3KICTb KpOBi, 36irb-
LUYETBCA CMOHTaHHA 1 iHAYKOBaHa arperauiiiHa akTUBHICTb
TpoMOOLWMTIB. YHACTIZOK LX 3MiH 3pOCTae HYacToTa po3BUTKY
CepLieBO-CyAMHHOI naTonorii B oci6 noxvnoro Biky [3,12].

Mig yac KocnimKeHHs BUSIBUNMW CTAaTUCTUYHO 3HauyLLE
30inbLUEHHs B'A3KOCTI KPOBI Y rpynax ocib Bikom noHag 40
POKIB MPY Pi3HNX LLBUAKOCTSX 3CyBY (mMabn. 2).

BikoBi 3MiHM B'A3KOCTi KPOBI Mi Yac CTapiHHA 3yMOB-
NeHi BNVBOM NNa3MEHHWX i KNITUHHUX hakTopiB. 3-MoMix
nna3mMeHHUX (hakTopiB y CTapLLMX BIKOBUX rpynax Mae 3Ha-
YeHHst 3BinbLUEHHS KOHLEHTPALii 3aranbHOro XonecTepuHy
Ta 3MEHLLEHHS KOHLIEHTpaLii XonecTepuHy ninonpoteiHis
B1CoKoi LinbHocTi (XC JTMNBLL). 3-nomixx kniTvHHKX hakTopis
— BiKOBI 3MiHM (Di3VKO-XIMI4YHIX BNIACTUBOCTEN EPUTPOLIUTIB.
Tak, i3 BikOM NigBULLYETLCS arperaviita 3gatHiCTb epuTpo-
uuTiB (mabn. 2), npo ue cBigunTb 3pocTaHHs IAE. IHLWMi
¢hakTop, LLO BNMBAE Ha B'A3KICTb KPOBI, — 3MEHLLEHHS e-
hOpMOBAHOCTi €PUTPOLINTIB i MiABMLLEHHS! TXHBOI KOPCTKOCTI.

Baxnuea ponb y 3anexHoMy Bif BiKY MiABWLLEHHI
B'SI3KOCTi KPOBI HANEXWUTb 3MiHaM (PYHKLOHAbHOrO CTaHy
TpombBouuTie. B ocib noxunoro Biky CTaTUCTUYHO 3HAYYLLO
3pOoCTae CroHTaHHa arperaviiia akTMBHICTb TPOMBOLNTIB
(mabn. 3). B ymoBax gii ingykTopis (agpeHaniny, AQ®)
arperauiitHa 30aTHICTb TPOMOOLMTIB 3pOCTaE BXKE B BIKOBIl
rpyni 40-49 pokis.
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Puc. 1. CniBBifHOLIEHHS XpPOHOMOTiYHOrO Ta 6ionorivHoro Biky 0BCTEXeHNX (nicns Kopekuii).

150

Omxe, BU3HauMnm HambinbLL iIHPOPMATVBHI MOKA3HWKM
Ta oTpumanu hopmyny pospaxyHky BB 3a gonomoroto me-
TOAY NOKPOKOBOT MHOXMHHOI perpecii (R = 0,48; p <0,001):

Y =0,69 X1 +50,58 X2 -0,25 X3 - 0,072 X4 +
+0,75 X5 + 0,696,

ae Y — po3paxyHKOBUIA BiK, POKY;

X1 — iHpekc macy Tina, Kr/v?;

X2 — 06Big Tanii/odBig cTeroH;

X3 — ob’'eMHa LWBMAKICTb KPOBOTOKY LUKIPW Ha MiKy
peakuii, mn/xs/100 r;

X4 — yac BiGHOBNEHHS KPOBOTOKY Micns npobu 3 ne-
PETVCHEHHSIM, C;

X5 — cnoHTaHHa arperauis TpomooumTie, % 0. L.

CuctematiyHy NOMMIKy po3paxyHky BiKy, NOB's3aHy 3
0co6nmMBoCTIMW NOGYNOBY PIBHSIHHS MHOXMHHOI perpecii
[13], Bu3HauatoTb 3a chopmyrioto:

ERR =48,15-0,82 XB.

BB po3paxoByloTb K Pi3HULIID PO3PAXYHKOBOIO BiKY
Ta NoMWIIKK 1oro pospaxyHky: bB =Y — ERR. Pesynsratu
po3paxyHky BB obcTexeHux Ta iXHe 3iCTaBNEHHS 3 XPOHO-
noriyHMM BikoM HaBefeHo Ha puc. 1. CepeaHs abcontotHa
BeNuYMHa NOMMUIKN po3paxyHky BB — 4,8 poky.

06roBopeHHsA

OTxe, pe3ynbsTaTt 4OCTIMKEHHS NiATBEPMXKYIOTh AaHi da-
XOBOI NiTepaTypm Ta CBif4YaTh NPO MOPYLUEHHS Ba3OMOTOP-
HOI cpyHKUiT eHoTenito B 0cib Bikom noHaa 50 pokis, Lo, Ha
HaLL Nornsia, NoB’sA3aHe 3 3aneXHUM Bif, BiKy NOTipLIEHHSM
BUPOONEHHS Ba30AinaTaTopHUX PEHOBUH EHOOTEMIEM.
Bigomo, wo B oci® noxmnoro Biky 3MeHLLYeTbCS aK-
TUBHICTb eHpoTeniansHoi NO-CuHTasw, B pesynbrarti Bipo-
MiAHO 3HWXKYETLCS PiBEHb eHAOTENIANBLHOM PENakCy4oro
¢haktopa — okengy asoty (NO) i npoctaumkniny. Mopsg i3
TWM CnocTepirany NiaBULLEHHS PIBHS BA30OKOHCTPUKTOPIB
— eHgoteniHy-1 Ta TpombokcaHy A,. Baxnnse 3HaueHHs
B AMCperynsauii CUHTETUYHOT yHKUIT eHaoTenio nig yac
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CTapiHHS MOXYTb MaTI 3MiH1 Mopdbororii eHgoTenianbHNX
KIITWH, NOPYLLEHHS eHEProoOMiHY Ta penapaTvBHIX NpoLie-
CiB y HUX. 3MiHa 36anaHCcoBaHOro CUHTE3y eHAOTENIEM Ba-
30aKTVBHUX (DAKTOPIB — BaXJTMBA NPUYMHA NOPYLLEHHS 0r0
3aXMCHYX BNaCTUBOCTEN i AecTabinisavji TpoMboLMTapHOro
remocTasy, Npu3BOAMTb 40 NOCUIEHHs ateporeHesy [4,8].

Pe3synirati gocnimpkeHHs Ta BIGoMOCTi haxoBoi nitepary-
pv cBigYaTh NPO PO3BMTOK eHAoTENiarbHOT AMCAYHKLI Nig Yac
CTapiHHS, LLO He Tirlbkv NPU3BOANTL 4O 3MiHV BA3OMOTOPHOI
hyHKuji eHpoTenito, ane i HeraTVBHO BNIMBAE Ha i aHTuarpe-
rawifHi, aHTUaZre3nBHi i aHTUTPOMOOTMYHI BNacTMBOCTI. Bce
Lie 3MIHIOE CyaVHHY PEaKTVBHICTb | MOXE CTaTU MPUYMHOK
PO3BMTKY CyAMHHOI NATOMOrii B OCI6 CTapLLMX BIKOBYWX rpyn.

Came TOMy po3p0bneHHs CKPUHIHIOBUX MeTOAiB
ouiHioBaHHs BB cyauH — ogHe 3 HaMBaXMBILLMX 3aBAaHb
Cy4yacHoi repoHTororii. 3acTocyBaHHs BiJOMUX MapKepis
BU3HayeHHs BB cyaunH iHogi foBoni cknafHe Ta He 3aBxau
MOXIMBE Ha npakTui [3].

Cnoci6 ouiHIOBaHHS BIKOBWX 3MiH CUCTEMM MIKpOLMP-
Kynsii, ki po3pobunu, Mae BUCOKY TOYHICTb. ToMy Moro
MOXHa BUKOPUCTOBYBATU [1J151 BU3HAYEHHSI PU3VIKY PO3BUTKY
3anexHoi Bi Biky natonorii, Hacamnepes cepLeBo-CyanH-
Hoi cuctemu. [ins 3aCToCyBaHHs LibOro MeTogy HeobxiaHi
TiNbKM NPOCTi aHTPONOMETPUYHI MOKA3HWKM Ta pesynbTaTit
nabopaTopHUX TECTIB, LIO BUKOHYIOTb Y KMiHiYHMX nabo-
paTtopisix. YNpoBakeHHs LIbOro MeTogdy AacTb 3MOry He
TiNbKW BUSIBNSATY TTIOAEN i3 PU3VKOM PO3BUTKY NaTororii, ane
1 OLiHI0BaTW eCheKTUBHICTb NiKyBanbHO-MPOMINAKTUYHNX |
peabiniTauinHux 3axogis.

BucHoBKHU

1. QucdyHkuito enpoTenito BUSBNSOTL B 0CIO, No4u-
Hatoum 3 50-pivHoro Biky. BoHa npr3BoamTh 40 NOPYLLEHHS
MiKpOLMPKYNALil, NiABULLEHHS arperawiiHol 3AaTHOCTI
TPOMBOLWTIB, 3POCTAHHS B'SI3KOCTi KPOBI, 30iNbLLyHOuM py-
31K PO3BUTKY TPOMBOTUYHMX YCKNaAHEHb Y MOXUIOMY BiLl.

2. BrsHauunnu HanbinbLL iHhopmaTVBHI NMOKa3HWKK BiKO-
BMX 3MiH CHCTEMM MIKPOLIMPKYNsALii Ta ogepxani opmyny,
LU0 Ja€ 3Mory [0BOMi TOHHO OLHUTY (OYHKLIOHaNbHWUI BiK
CUCTEMM MIKPOLWPKYNALIT.
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AptepianbHa rinoTeH3ia y XBoOpuX Ha rinepToHiuHy XBopoOy:
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MeTta po60T1 — JOCTIANTM NOLLMPEHICTb eNi30LiB CTIKOI apTepianbHOi rNoTeHsii B NaLieHTiB i3 rinepToHivHo xBopoboto (MX)
[I-11l cTagjn BUCOKOrO KapaioBaCKyNsPHOTO PU3KKY Ha TIi aHTUTINEPTEH3WBHOI Tepanii Ta hakTopu, 3 IKUMM BOHA aCOLLItOETLCS.

Marepianu Ta metoau. XBopum Ha X II-lIl cTagiit i3 cuHycoBum putmom (n = 179, cepepHiit Bik — 61 (95 % [l: 59,6-62,5) pik,
57,0 % — yonosiku) 3gifcHMAM amBynaTopHe MOHITOPyBaHHS apTepianbHoro Tucky (AMAT). OuiHioBanu apTepiarbHy rinoTeHsito
3a pe3ynbratamu 0hiCHOro BUMiptoBaHHs apTepianbHoro Tucky (AT) (<110/70 mm pT. c1.) Ta AMAT go6osux (< 100/60 mm pr. cT.),
LeHHVX (<105/65 MM pT. CT.), Hi4HMUX (<90/50 MM pT. CT.) roaumH. [ins BU3Ha4YeHHs KoBapiaHT, 3 IKUMI aCOL|itoBanmMcs enisoau CTilkol
apTepianbHoi rinoTeHsii, Nobyaysanu Mogeni 3 BUKOPUCTAHHSM GiHApPHOO NOTICTUYHOTO PerpecinHoro aHaniay.

Pesynirartu. Enisoau aptepianbHoi rinotenaii peectpysanu BTpudi yacTiLue nig yac AMAT (6,2 %, 11/179), Hix ochicHOro BUMiptoBaH-
HS AT (2,2 %, 4/179). MowumpeHicTb MackoBaHOi apTepianbHoi rinoTeHsii — Ha piBHi 63,6 %. binbLuicTb eni3ogiB CTilkoi apTepianbHoi
rinoTeHsii (n = 22), Wwo 3adikcosaHi B 11 xBopux, Bu3Ha4anm saeHb (13/22). MnoteHsis npeacTaBneHa i30NboBaHNM 3HKEHHAM
piacTonivHoro Tucky (81,8 %); cucToniyHM i fiacToniuHUM 3HKeHHAM AT (18,2 %). dakTopw, Lo acoLiiioBaHi 3 eni3ofamm CTiiKkoi
apTepianbHoi rinoTeH3ii: JOCATHEHHS LiNbOBOTO piBHS AT (3a XOPCTKILLIMMY KpUTEPISIMU), CepeaHboreMoauHamiuHuin AT (HU3bKUIA
piBeHb CepefHix BenuynH 4o60BOro, AEHHOIO, HIYHOrO aHanisy Ta extreme dipping naTepH LMpKagHoro puTMy), KiHoua cTatb.

BucHoBku. AMAT Mae nepeary Hag ocicHM BUMiptoBaHHSM AT y BUSIBNEHHI €Ni30fiB CTIKOI apTepianbHoi rinoTeHsii. Puank
BUHWKHEHHS! MiNOTEH3ii 3pocTae B pasi HinbLu xopcTkoro koHTposto AT. Enisoau CTilkoi apTepianbHOi MinoTeH3ii acowitolTbest 3
HW3bKUMW BENWYMHAMM cepeaHboremMoauHamivHoro AT Ta iioro extreme dipping fo60BWUM npodinem, XiHO4OI CTaTTHO.

Arterial hypotension in patients with essential hypertension lI-lIl:
unresolved issues and ambulatory blood pressure monitoring diagnostic criteria

V. V. Syvolap, S. P. Zhemanyuk, Yu. 0. Maliarenko

The aim was to study the prevalence of sustained arterial hypotension in high cardiovascular risk patients with II-Ill stage essential
hypertension and associated factors.

Materials and methods. Patients with II-Il stage essential hypertension and sinus rhythm (n = 179, mean age 61
(95 % CI: 59.6-62.5) years, 57.0 % were males) underwent ambulatory blood pressure monitoring (ABPM). Arterial hypotension
episodes were evaluated according to the blood pressure (BP) office measurement (<110/70 mm Hg) and ABPM over 24 hours
(<100/60 mm Hg), daytime (<105/65 mm Hg) and nighttime (<90/50 mm Hg). To determine the covariates associated with the prob-
ability of arterial hypotension, models were constructed using binary logistic regression analysis.

Results. There was an almost threefold increase in the prevalence of arterial hypotension according to ABPM (6.2 %, 11/179),
compared with the results of office measurement (2.2 %, 4/179). The prevalence of masked arterial hypotension was 63.6 %.
Hypotension episodes (n = 22) were detected in 11 patients mainly during the daytime (13/22). Hypotension was represented by
a significant percentage of people with isolated diastolic (81.8 %) and lower — with systo-diastolic fall in BP (18.2 %). Hypotension
associated risk factors were reaching the target level of intensive BP control, lower mean arterial pressure (24-hour time, daytime,
nighttime analysis), its extreme dipping pattern, and female sex.

Conclusions. The method of ABPM has advantages over office BP measurement in detecting episodes of sustained arterial
hypotension. The risk of developing hypotension is increased in intensive BP control. The sustained hypotension is associated
with lower mean arterial pressure values, its extreme dipping pattern and female sex.

MowwupeHicTb rinepToHiyHoi xBopobu (X) B YkpaiHi
BI3HAYaETbCS Ha BUCOKOMY PiBHi, 3pOCTaE 3 BiKOM, acoLli-
l0€TbCA 3 HaNBINbLL He6e3NeYHMMM KapaioBaCKyNSAPHUMM
ycknagHeHHaMu (iHCynbT, iHapkT miokapaa) vepes
HEe3afoBINbHUIA KOHTPONb apTepiansHoro Tucky (AT) [1].
Y XBOpWX Ha apTepiarnbHy rinepTeH3ilo 3 BiKOM cnocTte-
piraloTb 30inbLUEHHS KiNbKOCTi BUNAAKIB apTepianbHoi
rinoTeHsii. HanbinbLuy ysary npuginstoTb enisognyHii, a
came OpTOCTaTUYHiV riNoTEH3il, Lo NOB’3aHO 3 PO3BUTKOM
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CMHKONAmNbHUX CTaHiB, TPaBMaTUYHUX NOAIN | KapaioBacKy-
NAPHUX yCKNaaHeHb, Ski 0cobnneo HebeaneyHi B ocib i3
komopbigHumMmM ctaHamu [2].

Ockinbkut NikyBaHHS rinepTeH3MBHUX XBOPUX NOTPebye
cucTeMaTUYHOro 6e3nepepBHOrO NPUIAMaHHS aHTurinep-
TEH3MBHWX 3ac06iB, 3pOCTAE PU3NK BUHUKHEHHS TPUBANNX
€eni3ofiB 3HWKeHHs AT, WO MOXYTb MOripLlyBaTh AKICTb
XNTTS xBoporo [3]. 3rigHO 3 OHOBMEHUMM MKHAPOAHUMM
pekomeHaauismu, AT mae 30e6inbLioro Byt Hkye Hix
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140/90 MM pT. CT., @ HUXHS MeXa BCTaHOBINEHa nuLe Ans
OKPEMMX KOTOPT MawlieHTiB, 30kpemMa Ans ocib i3 cepLeBoto
HEOOCTaTHICTIO, i TiNbKW Ans ogicHOro BUMiptoBaHHS AT
[4].

Bigomo, Lo 3 BIKOM 3HWXYETLCA KPUTUYHICTL [0
BITACHOTO CTaHy 340POB’S, @ CKapri XBOPYX Ha rinoTeH3ito,
AK-0T cnabkicTb, MOXyTb ByTU NOMUNKOBO PO3LHEHI K
MpOsIB 3aXBOPIOBAHHS CEPLEBO-CYAMHHOI cucTemMn abo
CynyTHIX KOMOpPGIAHMX CTaHiB. Ane He BM3HAYeHO porb
CTINKOI apTepianbHOi rNOTeH3ii B KMiHIYHIA NpaKTULL; Npo Lie
CBipyaTb KniHi4Hi HacTaHOBM, siki He NepeabavatoTb CKPUHIHT
nawieHTiB Ans AiarHoCTVKu rinoTewsii [4,5]. HebesneyHicTb
HU3bKMX MOKa3HuKiB AT nigTBepmKeHa B [OCTIMKEHHI D.
J. Ryan et al. [6], oe nokasaHo acoLjiioBaHe 3 rinoTeHsieto
NiABULLEHHS PU3NKY PO3BMUTKY iHCYNBTY. TOMY akTyanbHUM
i [OLMBbHUM € OLHIOBAHHS IMOBIPHUX PU3UKIB TPUBANoi
apTepianbHoi rinoTewsii y opocnux naujeHTis i3 MX.

AmbynaTopHe MoHiTopyBaHHsi AT (AMAT) — cyqacHui
meTtog, Bepudikauii aptepianbHoi rineptensii [7]. Okpe-
Mi OCRIZHWKM BU3HAYalOTb MOMO SK METOL BUSIBNEHHS
€eni3ofiB CTIilKoi apTepianbHOI rinoTeH3ii Ha BiAMIHY Bif
OPTOCTaTUYHOI, ANs SKOi 060B’A3KOBMM [iarHOCTUYHUM
KpUTEpIEM € MNOTEH3IS, LLIO BUHMKAE Nif Yac aKTUBHMX Yn
nacueHUX Npob 3a gaHuMu ogicHOro BUMIptoBaHHS AT
[5]. doBeneHi Tako MPOrHOCTUYHI MOXITMBOCTI OKPEMUX
nokasHukis AMAT wopo nepeabayeHHst HecnpusTIIMBIUX
MnoAii, acoLiioBaHX 3 enisogamu TpuBanoi apTepiansHoi
rinoTexsii. MokasaHo, Lo 3HWKXEHi BENUYMHI CUCTOMIYHOTO
KoMmnoHeHTa AT acoLitolTbCs 3 CEpPLIEBOI0 HEQOCTATHICTHO
Ta CepLeBO-CYAMHHOK CMEPTHICTIO, @ HU3bKi MOKa3HWKK
[iacToniYHOro TUCKY MOB'SA3YHOTH i3 PO3BUTKOM iHGDAPKTY
Miokapaa Ta cepLeBO-CyANHHOK CMEpPTHICTIO [8].

OTxe, i nigBuLLEHHS, | cTane 3HkeHHs AT Npr3BoauTbL
[0 HECTIPUATNMBIX KapLioBaCKYNAPHUX HacniaKiB. [1TaHHs
CTilKOi apTepianbHoi rinoTeH3ii (Ha BigMiHy Big apTepianb-
HOI TiNepTeH3ii) OCTAaTOMHO He BYpILLEHE, HEe3 SCOBaHUMM
3anMLLIAITLCS TaKoX (haKToOPU PU3NKY PO3BUTKY FNOTEHSIT
B KOrOpTi riNnepTeH3nBHNX NaLieHTiB.

Merta poboTu

[ocniguty nowwupeHicTb eni3oaiB CTilkoi apTepianbHoi
rinoTeHsii B nauieHTiB i3 rinepToHiYHoK xBopoboto (MX)
[I-11l cTapiin BUCOKOTO KapaioBaCKYNSAPHOrO PU3nKy Ha Tri
aHTUriNepTeH3NBHOI Tepanii Ta akTopu, 3 SKMMW BOHA
aCoLIitoEThCS.

Martepianu i MeToAH AOCAIAYKEHHA

AHania 6a3yeTbCst Ha pesynbTatax 00CTEXeHHS NaLlieHTiB i3
X111l cTagin i3 cuHYCOBUM PUTMOM Ha THi @HTUTINEPTEH-
31BHOI Tepanii. locnimkeHHs 3ailicHNM Ha kadbeapi nporne-
[EBTUKN BHYTPILUHBOT MEAULIMHN, TPOMEHEBOI AjiarHOCTUKN
Ta NpoMeHeBoI Tepanii 3anopisbkoro AepXxaBHOro Meany-
HOro yHiBepcuTeTy. [poTokon, LWo Bignosigas MenbCiHCbKin
feknapaduii npaB nauieHTiB i 3aTBEpAXEHNA ETUYHUM
KOMITETOM 3anopi3bKoro AepaBHOrO MEAUYHOTO YHIBEPCH-
TeTy, Nnepeabayas KniHiko-nabopatopHe 0bCTEXEHHS OCID,
ambynatopHe MoHiTopyBaHHs AT («KapauoTexHuka-04y,
«WHkapty», CankT-TMetepbypr, P®) 3 goTprMaHHam meTo-
ANYHNX BUMOT [9] 11 06paHuM hiKCOBaHUM AEHHO-HIYHNM
nepiogom aHanisy pesyneraris [10].

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

Ananisysanu nokasHukvm AMAT fo60Boro, IEHHOTO i HiY-
Horo nepioais: cuctonivnmiA (CAT o, CAT _, CAT ), piacTo-
niuwwn (OAT o BAT . OAT ), nynscosimn (MAT . MAT _
MAT ), cepeaHboremopmHamiuHuiA AT, pospaxoBaHmil 3a
emnipuHoto copmyroto (CpAT' . CpAT' , CpAT' )
Wezler-Bogerranroputmom (CpAT? . CpAT? _ ,CpAT? ),
ambynaTopHWi iHAEKC XOPCTKOCTI apTepianbHOi CTiHKM
(AASI ., AASI ., AASI,. ). BusHauanm LmpkaaHui iHaeke
CAT, OAT, CpAT' Ta CpAT? MAT i3 HacTynHot katero-
pusauieto Ha dipping (10-20 %), mild dipping (0-10 %),
extreme dipping (220 %), rising/absence of dipping (<0 %)
naTepHu.

BuByanu pesynbrat obcTexeHHs 179 xBopux Ha
X 1=l cragin. OiarHo3 X BepudikyBanu BignosigHO
[0 HaujioHanbHWX CTaHAAPTIB AiarHOCTUKA Ta MiKyBaHHS
apTepianbHoi rinepTeH3ii, BpaxoBYUM OCTaHHI MiXHa-
pogaHi pekomerpauii [4]. Kputepii apTepianbHoi rinoteHaii
BU3Ha4MnM 3a nokasHukamum AMAT: CAT i JAT nobosux
(<100/60 MM prT. CT.), AeHHNX (<105/65 MM pT. CT.), HIYHUX
(<90/50 MM pT. CT.) roAuH, NOKa3HUKamm 0¢iCHOro BAMIPHO-
BaHHs AT (<110/70 mm pr. c1.) [11]. OuiHtoBanu Agi cTparerii
[OCSIrHEHHS! LinboBOro piHst AT, Lo 6a3yBanmcs Ha JaHWxX
AMAT: «KOpCTKOro» 3HMKeHHs1 AT 4OOO0BYX, AEHHMX, HIYHNX
roguH (<125/75 mm pr. cT., 130/80 MM pr. cT., 110/65 MM pT. CT.
BiANoBiaHo) Ta «m'sikoro» (<130/80 mmpr. ct,, 135/85mmpr. cT,
120/70 MM pT. CT. BiANOBIOHO), BPAXxOBYHUM MOKA3HUKM
odpicHoro BumiptoBaHHs AT [4,7].

AHTUriNEpTEH3MBHY Tepanito 3ailicHioBanu npenapa-
Tamu nepLuoi (iHribiTopy aHrioTEH3NHNEPETBOPIOBANBHOTO
epmenTy (IATM®), Bnokatopy peLenTopiB aHroTEH3NHY
(BPA), piypetvikv Ta piypetvkonopibHi cnonyku, B-appe-
HoGnokatopu (BB), aHTaroHicTu kanbuito (AK)) Ta apyroi
(aroHicTu iMiga3oniHOBMX peLenTopiB, LeHTpanbHi anb-
tha-agpeHomimMeTHkK, Briokatopy nepudepinHnx anb-
(ha-pevienTopis) niHii.

CTaTUCTUMYHWUI aHani3 BMKOHAHO 3a AOMNOMO-
roto nporpam Stata 15 (Stats Corp LLC, TX, CLUA,
Ne 301506315475), MedCalc Statistical Software version
19.6.1 (Medcalc Software Ltd, Ostend, Belgium), Statistica
for Windows 13.0 (StatSoft Inc., CLUA; niueHsia Ne
JPZ8041382130ARCN10-J). KinbKicHi BENM41HN HaBeaeHo
K cepepHe apudmeTnyHe Ta 95 % fosipuuii intepsan (A1)
(M[95 % CI}), mepiaHa i MixksapTunbHNI posmax (Me [Q,;
Q,]); AiKicHi nokasHuky — Ak aGCOrtOTHY 1 BIAHOCHY 4acToTH
(n (%)). PisHuuto y rpynax 3a KinbKiCHUMM NOKa3H1KaMm
BW3Ha4anm METOAOM HEMapaMeTPUYHOI CTaTUCTUKM, BUKO-
puctosyroun kputepin Mann-Whitney U test; 3a skicHumn
BenMUMHaMmM — KpUTepii ¥? 3 kopekuieto Yates. Metogom
aHaniay KpuBwX onepaLiiHuX XxapakTepUCTVIK AN OKPEMUX
KiNbKICHUX NapameTpiB pospaxyBanu TOYKY pO3noAifny.
MeTogom GiHapHOrO NOFICTUYHOMO PErpeciiHOro aHaniay
(dbakTOpOM OLiHIOBaHHS BBaX@nu BUMagkW apTepianbHoi
rinotenaii 3a AMAT) Bu3Ha4anm acouiaLlito BenuunH, pos-
paxoByBanu BigHoLLeHHs waHciB (BLL) i 95 % [l wnsaxom
MOKPOKOBOIO BBEAEHHS MOKa3HUKIB. BiporigHicTb BigMiH-
HOCTel — Ha pisHi p < 0,05.

Pe3yasTati

KniniyHy xapakTepucTuky nauieHTis i3 X, pedynsratu
MOpIBHSHHS MapameTpiB y rpynax ocib 3 enisogamu CTilkoi
apTepianbHoi rinoteHsii (n = 11) Ta xBopuX, AKi He Manu
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Tabnuus 1. KniHiyHa xapaktepucTuka ocio

Moka3sHuK,
OAMHULI BUMiPIOBaHHSA

Bik, poku
<50 pokis, n (%)

50-59 pokis, n (%)
60-69 pokis, n (%)
70-79 pokis, n (%)

280 pokis, n (%)
Cratb (Yonosiku, %)

Llykpouii giaber, n (%)

XBopi XBopi XBopi

Ha rinepToHiuHy | Ge3 enizopi 3 enizogamu

XBOpPOGY rinoTeHsii rinoTeH3ii

(3aranom, (n=168), (n=11),

n=179) rpyna 1

61,0[59,6-62,5] 60 (54; 68) 62 (52; 74) 0,443
24 (13,4) 23 (13,7) 1(9,1)

61(34,1) 58 (34,5) 3(27,3)

55(30,7) 52(31,0) 3(27,3)

31(17,3) 28(16,7) 3(27,3)

8 (4,5) 7(4,2) 1(9,1)

77 (57,0) 69 (41,1) 8(72,7) 0,557
17 (9,5) 16 (9,5) 1(9,1) 0,629

MokasHHKK 0picHOro BUMIpIOBaHHS apTepiaAbHOro TUCKY

CAT, Mm pT. CT.
AT, Mm prT. CT.

151 [147-154]
95 [86-103]

150 (133; 165)
100 (80; 100)

130 (110;142) 0,002
80 (70; 84) <0,001

Moka3H1KK ambyAaTOPHOTO MOHITOPYBaHHS apTepiaAbHOrO THCKY

CAT . MM pT. CT. 142 [139-145] 139 (129; 154) 114 (102; 140) <0,001
CAT,,,., MM pT. CT. 144 [141-147] 142 (131; 156) 118 (105; 135) <0,001
CAT,_, MM pT. CT. 133 [130-137] 129 (118; 145) 107 (97; 136) 0,015
DAT .o MM pT. CT. 79 [78-81] 79 (73; 87) 60 (57; 62) <0,001
DAT . MM pT. CT. 82 [80-83] 82 (75; 90) 61 (59; 63) <0,001
[AT, ., MM pT. CT. 73[71-75] 72 (66; 81) 55 (50; 59) 0,001
CpAT' s, MM pT. CT. 100 [98-102] 100 (91; 107) 79 (75; 96) <0,001
CpAT' . MM pT. CT. 99 [96-101] 100 (92; 108) 80 (75; 85) <0,001
CpAT' ., MM pT. CT. 99 [96-101] 92 (84; 102) 75 (66; 88) <0,001
CpATQ‘mSa, MM pT. CT. 105 [103-108] 104 (97; 113) 84 (80; 102) 0,003
CpATZAeHb, MM pT. CT. 104 [102-107] 105 (97; 113) 84 (80; 92) <0,001
CpAT2_, MM pT. CT. 99 [96-101] 97 (88; 108) 81(70; 95) <0,001
MNAT ;. MM pT. CT. 63 [61-65] 59 (53; 70) 68 (51; 79) 0,333
MAT,,,,, MM pT. CT. 63 [61-66] 59 (53; 71) 68 (52; 78) 0,421
MAT,, MM pT. CT. 61[58-63] 60 (50; 69) 58 (42; 79) 0,951
AASI, ., 0,46 [0,43-0,49] 0,46 (0,35;0,58) 0,49 (0,34;0,60) 0,676
AASI,,. 0,48 [0,45-0,50] 0,50 (0,36;0,60) 0,51(0,37;0,73) 0,610
AASI 0,47 [0,42-0,52] 0,47 (0,26;0,62) 0,50 (0,20;0,78) 0,558
AHTHrinepTeH3UBHI npenapatn

KinbkicTb:

0,n (%) 36 (20,1) 34 (20,2) 2(18,1) 0,823
1,n (%) 40 (22,4) 37 (22,0) 3(27,3) 0,975
2,n (%) 48 (26,8) 45 (26,8) 3(27,3) 0,752
3,n (%) 45 (25,1) 42 (25,0) 3(27,3) 0,849
24,1 (%) 10 (5,6) 10 (6,0) 0(0) 0,877
Knac:

AN, % 92 (51,4) 89 (53,0) 3(27,3) 0,180
BPA, % 29 (16,2) 27 (16,1) 2(18,2) 0,812
BB, % 61(34,1) 55(32,8) 6 (54,6) 0,250
AK, % 51(28,5) 49 (29,2) 2(18,2) 0,662
Liypetukn, % 79 (44,1) 74 (44,1) 5 (45,6) 0,824
KoHTpoAb apTepianbHOro TMCKY

«M'sikuit» koHTpONb, N (%) 32(17,9) 26 (15,5) 7 (63,6) <0,001
«KopcTkuity KoHTponb, N (%) 13 (7,3) 8(4,8) 6 (54,6) <0,001

enisoaiB apTepianbHoi rinoteHsii 3a pesynsratamum AMAT
(n = 168), HaBegeHo B mabnuuj 1.

PesynbTaTi nokasyroTb KpalLe BUSIBNIEHHS apTepianb-
HOI rinoTeH3ii 3a gaHnmmn AMAT, NopiBHIOKYM 3 aHani3oM
ocpicHoro BumiptoBaHHs AT. Tak, BUSIBINW ABOPa3oBe nepe-
Ba)kaHHs MTOMOI Bari XBopyx Ha X, siki Manu apTepiansHy
rinoTeHsito, 3a pesynstatamu AMAT, Bpaxosytoun CAT i
AT no60oBoro, ieHHOrO, HIYHOTO aHanidy, Haz Benu4MHa-
MU ocbicHoro BuMiptoBaHHst: 6,2 % (11/179) npotv 2,2 %
(4/179) BignosigHo, T06T0 63,6 % BMUNaakiB Npunagae Ha
MacKOBaHy TinoTeH3it0.
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[MowwmpeHicTb apTepianbHOI rinoTeHsil, 3a AaHuMK 4o-
60Bvx nokasHvkis AMAT, — Ha piBHi 6,2 %, pesynstatamm
JeHHNX BUMiptoBaHb — 6,1 %, HiuHux — 1,1 %. Enizoan
(n = 22) crTilkoi apTepianbHOI rinoTeHsii Bu3Haynmm 8 11
XBOPYVX NEPEBAKHO BAEHb BHACTILOK 3HWKEHHS CUCTONMIY-
HOrO Ta AiaCToNYHOrO TUCKY (2/11), i300BAHOTO 3HVKEHHS
Tinbkyt gjacToniyHoro komnoHeHTa AT (9/11). AHanis WwopaeH-
HUKIB NaLlieHTiB, KOTPI Manwu enisoay CTiNKOI apTepianbHoi
rinotenaii 3a AMAT, He BWSIBVB aKTUBHUX CKapr Ha norip-
LUEHHS1 CAMOMOYYTTS, BUNAAKIB CUHKOMAMNbHKX CTaHIB, LU0
nigTBEpIXye iHPOPMALLitO iHLLIKMX aBTOPIB MPO BiACYTHICTL
KniHiYHMX NPOSIBIB MNOTEH3ii Y NepeBaXHOI BiNbLLIOCTi XBO-
p¥X NPOTArOM MOHiTOpyBaHHs [11,12].

Y xBOpMX, SiKi Manu enisogu apTepianbHOi rinoTeHsii,
BUSIBUNM BiporigHO Huxdi nokasHuku CAT, [JAT i CpAT
i 3a pesynsTatamMmu OICHOTO BUMIpIOBAHHA TUCKY, 1
AMAT. lpoTe rpynn He pOo3pisHANNCA 3a NOKa3HWKaMK,
LU0 acoLitoBanucs 3 XOPCTKICTIO CYAWHHOI CTIHKM, SIK-OT
MAT Ta AASI.

AHani3 aeHHo-HivHoro nepiogy AMAT nokasas: na-
LieHTam 3 apTepianbHOKO FiNOTEHsIiE NpuTamMaHHa 3MiHa
LMpKaaHOro iHAeKCy BHACMIAOK MiABULLEHHS MUTOMOI Baru
extreme dipping npodpinto CpAT" Ta CpAT2 npoTu ocib be3
enisogis rinoTeHaii (27,3 % vs 5,9 %, p = 0,028 1a 27,3 %
vs 5,4 %, p = 0,041 BignosigHo) (puc. 7). Ane He BUSIBUNK
BIpOriAHi 3MiHW 3a iHwKMy natepHamu AMAT: CAT, [AT i
MAT. MNokasaHo 3BinbLLEHHs NMTOMOI Bari XBOpUX 3 extreme
dipping npocpinem CpAT Ha 81,5 % y rpyni nauieHTis 3 eni-
30/1aMm apTepianbHOi rNoTeH3ii NOPIBHSHO 3 BiAMOBIAHWM
NOKa3HUKOM 0Cib 6e3 eni3ofiB rinoTeHsii.

[ns 3'AcyBaHHSA YMHHWKIB, L0 aCOL|tOKOTLCS 3 eni3o-
[amu apTepianbHol rinoTeH3ii y XBOpYX, 3AINCHUIK foric-
TUYHWIA PErpeciiHnin aHanis. 3a pesynsraramu po3paxyHKy
BLL BCTaHOBWIMN: pU3NK PO3BUTKY MNOTEH3IT NiABNLLYBABCS 3
AocsirHeHHsM Linbosoro piHs CAT i JAT 0o60BUX, AEHHUX
i HIYHUX roguH (mabn. 2).

[puBepTae yBary niaBULLEHHS PU3NKY PO3BUTKY €ni-
30[iB apTepianbHoi rinoTeHsii y XBOpuX 3 BinbLL XOPCTKMM
koHTponem AT maiike y 30 pasiB NOPIBHSAHO 3 rPYMOK XBO-
PUX 3 MEHLL ICTOTHUM 3HWXEHHSIM AT, ae puauK rinoTeHsii
TaKOX MiABULLYBABCS, ane nuLe BaecaTepo. 3a pesynsra-
Tamu HaLLIOrO JOCHIAKEHHS], KOXeH N'sTui xBopui (21,9 %,
7132), sk fobpe koHTpontoBaB AT 3a MEHLL KOPCTKAM
anropuTMOM, MaB €ni3oau CTIVKOI apTepianbHOI rinoTeH-
3ii. BogHovac enisogu rinoTeHsii cnoctepiranu maike y
MOMOBUHY rPYNY NaLlIEHTIB i3 BinbLL KOPCTKAM KOHTPOIEM
AT (46,2 %, 6/13). OcobnwvBo cnig nigkpecnuTy acoujadiio
CpAT 3 enizogamu CTilikoi apTepianbHoi rinoTewsii. Tak,
HaviBuLle BLLU BMsiBMNK 3a noka3HWKaMM JEHHOTO 1 HiYHO-
r0 CMOCTEPEXEHHS], a TakoX 3 extreme dipping naTepHOM
3miHn CpAT.

Mig yac nobynoBw MynbTUBapiaHTHUX MOAEnel BCTa-
HOBWITK, WO XiHOYa CTaTb Mae BIPOrigHWIA acoLiaTUBHMI
3B'130K 3 enisofamu apTepianeHoi rinotenaii: BLL 6yno Ha
piBHi 4 B MOAENi, CKOPEroBaHil 3a HasBHICTIO CepLieBO-Cy-
OVHHMX 3aXBOptoBaHb (mabs. 3).

OTxe, Npu BCTAHOBMEHHI K KpUTEPIiB KOHTponto AT
HK4MX nokasHukie AMAT pusnk po3BuUTKy apTepianbHoi
rinoTeHsii 36inbLUyeTbCH BABIYI MOPIBHSHO 3 MEHLL XOp-
CTKAMM KpuTEpiaMu. XBOPUM 3 eni3ofamu rinoTex3ii Ha Tni
QHTUrNEepPTEH3MBHOI Tepanii NpuTamaHHa 3MiHa uMpKag-
HOrO PUTMY BHACIIAOK 3HWXEHHS AeHHoro piBHS CpAT, a
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extreme dipping
18 %
mild dipping
mild dipping 36 %
26 %
A € dipping
rising / absence rising / absence 18 %
of dipping of dipping
26 % 27 %
& dipping
& t dippi 43 %
extreme dipping mild dipping
6 % 9
o 28 %
extreme dipping
mild dipping IS
25%
€ - X .
rising / absence dipping dipping
of dipping 43 % rising / absence 18 %
26 % of dipping
- 27 %
<
o
© extreme dipping V
5% I
mild dipping
. extreme dipping 28 %
mild d|;;%|rl/g 27 % °
(]
3 dipping i

— rising / absence
é of dipping
62 %

2%
rising / absence mild dipping
mild dipping el 45%
36 % S

Puc. 1. [leHHO-Hi4HMI po3nogin 3MiH cucTonivHOro TUCKy B ocib 6e3 enisoais apTepianbHoi rinoTewaii (rpyna 1) (a), B ocib 3 enisogamu apTepiankHoi rinoteHsii (rpyna 2) (6); giacToniy-
Horo Tucky y rpyni 1 (8) Ta y rpyni 2 (r); cepenHbOreMoaMHaMIHHOTO TUCKY 3a emMnipuiHoto chopmyroto y rpyni 1 (a) Tay rpyni 2 (e); cepeAHbOreMofNHaMIYHOrO TUCKY 3a anropuTMOM
Wezler-Bégerr y rpyni 1 (€) Ta'y rpyni 2 (x); mynbcosoro Tucky: y rpyni 1 (3) Ta'y rpyni 2 (i).
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Tabnuus 2. YHiBapiaHTHi Mogeni, acoLiioBaHi 3 apTepianbHOI0 FNOTEH3IEID Yy XBOPUX
Ha rinepToHiYHy XBOpPOLY

YHiBapiaHTHa mogenb

®akTopun
lBW  [95%p

Bik, poku 1,03 0,97-1,10 0,299
CraTb (KiHKM), «TaK» VS «Hi» 3,82 0,98-14,94 0,053
«M'sIKUiA» KOHTPOMb apTePIanbHOTO TUCKY, «TaKy VS «Hi» 10,01 2,73-36,73 0,001
«XKOopCTKMit» KOHTPOMb apTepianbHONO TUCKY, «Tak» Vs «Hi» 27,60 6,76-112,77  <0,001
KinbKicTb @HTUriNepTeH3NBHIX Npenaparis 0,93 0,56-1,54 0,763
IAMN®, «TaKk» VS «Hi» 0,33 0,85-1,30 0,113
BPA, «Tak» vs «Hi» 1,16 0,24-5,67 0,854
BB, «TaKk» Vs «Hi» 2,47 0,72-8,43 0,150
AK, «TaKk» VS «Hi» 0,54 0,11-2,59 0,441
[LliypeTuku, «TaK» Vs «Hi» 1,06 0,31-3,61 0,927
CpAT', , (<88,0658) 16,69 4,13-67,57 <0,001
CpAT' ,, (s87,0794) 51,85 6,37-421,95  <0,001
CpAT" ., (<76,3158) 46,82 10,58-207,14  <0,001
CpAT?, ., (<93,8474) 15,89 3,94-64,15 <0,001
CpAT?, ,, (93,7548) 43,87 541-355,51  <0,001
CpAT?, (<81,8488) 3444 807-1470  <0,001
CpAT" extreme dipping, «TaKk» vs «Hi» 5,89 1,35-25,68 0,018
CpAT? extreme dipping, «TaKk» Vs «Hi» 6,60 1,49-29,13 0,013

Tabnuus 3. MynbTvBapiaHTHa MozZenb, acoLiioBaHa 3 apTepiarnbHOL0 MNOTEHSIE Y
XBOPUX Ha TiNepTOHi4HY XBOpOoby

Moka3sHuk,
OAVHULI BUMipIOBaHHSA

CraTb (KiHKM), «TaK» Vs «Hi» 3,82

YHiBapiaHTHa Moaenb MynbTuBapiaHTHa mopen
(ckoperoBaHa 3a HasiBHICTIO

CcepLeBO-CyANHHMX 3aXBOPIOBaHb)

p_lBW__Joswd lp |

0,98-14,94 0,053 3,97 1,01-15,61 0,048

[BW [95%p

Takox CAT i [IAT, 36inbLUeHHst TMTOMOI Bary NaTororivHmX
naTepHiB uupkagHoro putMy 3a CpAT, a came extreme
dipping.

06roBopeHHsA

AHania pesyrnsraris JOCTiZKEHHS, METO sikoro Byro Bi3Ha-
YeHHs! MOLUMPEHHS eni3ogiB CTilKOi apTepianbHOI rinoTeHsii
y rinepTeH3nBHUX XBOPWX Ha TNi Tepanii, nokasas [0BOMi
BMCOKY YaCTOTY iXHbOI peecTpaLii nepeBaxHO B AEHHI
roAuHU Yepes AiacToMiYHWMIA KOMMOHEHT. Enisoaw Criiikoi
rinoTeHsii Manu 6e3cuMNTOMHMIA (BiACYTHICTb Byab-AKMX
cKapr), MackoBaHWI xapakTtep, ockinbku nnwe B 36,4 %
BUNagkiB BM3Havanu 36ir rinoteHsii AMAT 3 odicHuM
BUMIpLOBaHHAM AT.

3hiNCHANM MOLLYK YMHHWKIB, 3 kMK Bymu noB’'A3ani
enisoay CTiNKoi apTepianbHOi rinoTeHsil, 3okpema cepea
nokasHukis AMAT. [loBefeHo, L0 €ni3oau CTilkoi apTte-
pianbHoi riNOTEH3ii acoLilITLCA 3 KOPCTKUM KOHTPONeM
AT. Kpim TOro, npu BU3HAYEHUX KPUTUYHUX 3HAYEHHSIX
(cut-off value) nuLwe HM3bKI BENWMYMHU cCepenHix foDboBMX,
[EHHWX, HiYHMX BennumH CpAT Manu BiporigHMIA 3B'130K 3
€enisofgamu CTINKOI apTepianbHoi rinoTeHsii Ha BiAMIHY Bif,
MAT. 3miHa umpkagHoro npodinto CpAT Takox noB’s3aHa
3 enisogamu CTilkoi apTepianbHOoI rinoTeH3il; Le 4oAaTKoBO
MigTBEPIKYE BNIMB NOPYLUEHb LMpKaaHoi BapiabenbHoCTi
B naTtoreHesi rinoteHaii. MpoTe He BUSBUIN CYTTEBI 3MiHM
[IEHHO-HIYHOrO 3HMxeHHst CAT, [AT i MAT.

HaBepeHi pesynbratu cnvpaloTbCa Ha pesynsratut
KniHiyHoro gocnigxerHs 179 xsopux Ha X -l cTagii
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BMCOKOrO Ta Jy’KE BUCOKOrO KapaioBaCKyNSPHOTO pU3UKy
Ha migcTaBi aHaniy ambynaTopHOro MOHITOpyBaHHs AT.

He3sBaxarouu Ha KBaBy AUCKYCito LLIOL0 MEHEMKMEHTY
XBOPWX Ha apTepianbHy rinepTeHsito, MMTaHHS MOHITO-
PYBaHHS 3HWKEHUX NOKa3HUKIB AT Ha Tni aHTurinepTen-
3MBHOrO NiKyBaHHA 3anulIaeTbCsl HEBUPILLeHUM. Tak,
MacKoBaHy apTepianbHy rinoTeHsito B3arani He po3rnsaa-
I0Tb Y Cy4aCHMX KMiHIYHUX NPOTOKONAX NikyBaHHS XBOPKX
Ha apTepianbHy rinepTeHsito. BTiM, K BCTAHOBNEHO B
pocnimkenHi J. A. Divison-Garrote et al. [11] i3 3anyyeHHsm
noHag 5000 oci6, 0AuH i3 TPbOX NiTHIX XBOPKX Ha apTepi-
arnbHy rinepTeHsito Ha TNi aHTUriNepTEH3MBHOI Tepanii MaB
MOTEHLIINHUIA PU3NK PO3BMUTKY FiNOTEH3IT B AE€HHI rOAMHM 32
aaHuvn AMAT.

Pesynkrati Halworo AOCigKeHHs BUSIBUNU BUCOKMIA
BiCOTOK 0Cib 3 enizogamu AEHHOro 3HWXeHHs AT, Lo
3ictaBHWiA 3 faHumm J. A. Divison-Garrote et al. (6,1 % vs
12,2 % ignosigHo) [11]. IMOBipHOK NPUYMHO PO3GIKHOCTI
moxe ByT1 MOMOALLIMIA BiK OCID, SiKi B3nM y4acTb y HaLIOMy
[JOCHiAKEHHI, @ TAaKOX METOANYHI BiIMIHHOCTI, IK-OT BU3Ha-
YEHHS1 AEHHO-HIYHOTO nepioay ToLLO. PiBeHb «<MackoBaHOI»
apTepianibHOI MNOTeHsii TaKoX BUSBUBCS Male O4HAKOBUM
(68,8 % vs 63,6 % BignosigHo).

3a3Buyal NpUYMHM 1 MexaHiaM pPO3BUTKY FiNOTEH3VB-
HUX eni3odiB y XBopux Ha X 3anuiiatTbcs Hed'sicoBa-
HuMu. MpuBepTae yBary 3B'A30K apTepianbHOi rinoTeHaii
3 YPaKEHHSIM OpraHiB-MilLeHe i PO3BUTKOM YCKMaaHEeHb
rinepTeHsii, fk-0T iHdapkT miokapaa Ta iHcynsT. Mpo-
FHOCTMYHA POSb €ni3odiB apTepianbHOi rinoTeHsii Ta
nigBuLLeHoi BapiabenbHocTi AT goBedeHa, Hanpuknag,
ANS iHCYNBTY W TPAH3UTOPHOI iemivHoi ataku [6]. 3a
pesynbsratamu nonynsauinHuX 4oCimKeHb, 3HKeHHs JAT,
iMOBIpHO, NOB’AA3aHO 3 BiKOM MaLlieHTiB. BcTaHOBMNEHO, LU0
y TiNepTEH3NBHUX XBOPUX CEPEAHBLOTO BiKY MiABULLEHHS
AT BinbyBaeTbcs napanenbHo 3i 3poctaHHam CAT, a
B NaLiEHTIB NOXMMoro Biky HaBmakw — 3pocTanHa CAT 3
OAHOYACHUM 3HIKeHHsIM [JAT. B ocib Bikom noHag 70
POKiB B/3HA4aloTb NOCTYNOBE 3HMxeHHs [JAT, ocobnneo B
XiHOK [13]. Y 3B’513Ky 3 Takot TpaHCGopMaLliero BUSBNISIOTL
YuManui BiACOTOK XBOPUX Ha i30MnboBaHy apTepianbHy
rinepTeH3ito.

[Joci He yHichikoBaHO HI3Ky METOAUYHUX aCneKTiB LLOAO
HW3bKNX NOKa3HWKiB AT: TEPMIHOMOTit0, METOZ, AiarHOCTUYHI
MapKepu, KpuTepii TOLLO. Y HaLLoMy JOCRimKeHHi nepioau
CTaroro 3HkeHHs AT, L0 BUXOAUIN 38 MeXi pedpepeHTHUX
3HaueHb cepeHix nokasHukis CAT i [JAT 3a aaHumm AMAT,
onucanum sk enisoau CTIVKOI apTepianbHoi rinoTexsii. Mpu
LibOMY NMpOBenK aHarnorito 3 «sustained hypertension», Lo
XapakTepusye TPUBanui CTaH MigBULLEHNX NOKa3HUKIB AT i
niaTBEpMXYETHCS pe3ynbratamm ogHopasosoro AMAT. Ha-
rafaemMo TaKoX MPO MOHATTS eni3oanyHoOi apTepianbHoOl
rinoOTeH3ii, KONW 3HWXEHHS1 nokasHukie AT mnos’sizaHe 3
MEBHUM YMHHUKOM: 3MIHOHO MONOXEHHS Tina (OpTocTaTnyHa
rinoTeH3is), pUAMaHHAM Dxi (mocTnpaHaianbHa) ToLwo, sika
BUSIBNAETLCS Nig Yac oicHOro BUMiptoBaHHs1. [loBeaeHo,
LLI0 OpPTOCTaTWUYHa riNOTEH3iA — He3aNEeXHWA (haKTop PU3NKY
po3BUTKY iHCYnbTY [14].

HuHi He ysrogxeHo kpuTepii rinoTeH3ii 3a nokasHuka-
Mm ochicHoro 1 AMAT BUMIiptOBaHb, LU0, IMOBIPHO, MatoTb
6yTV nepcoHicikoBaHUMW. BigkpuTum € i nUTaHHs Woao
BUbopy HambinbL iHhopmMaTuBHMX nokasHukis AMAT
ANsi AiarHOCTWKY 1 NPOrHO3yBaHHS MiABULLEHOMO PUMKY
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BUHUKHEHHS eni30AiB CTilKoi rinoTeHsii Ha Tni Tepanii y
XBOPUX Ha apTepianbHy rinepTeHsito. Huaka BenuynH
AMAT mae He3anexHu NPOrHOCTUYHWUIA XapakTep,
ane cTaTUCTUYHA NOTYXHICTb nepenbadveHHs Hecnpu-
ATNNBMX NOAIN Mae pisHy Aokasoy 6asy Ans rino- M
rinepTeH3nBHUX CTaHiB. Ha BigmiHy Big rinepTeHaii, Ans
KOTPOI yHichikoBaHi KpuTepii giarHocTuky 3a piBHem CAT
i IAT, apTepianbHa rinoTeHsist He Mae YiTKUX Y3romKeHUX
BEMWYNH BCTAHOBINEHHSA AiarHo3y Ta (hakTopiB pu3mnky
MPOrHO3yBaHHSA HecnpuaTIvBoro nepebiry. Pesynstatu
KNiHiYHUX gocnidxeHb A0BOAATh, Wo CpAT — KopekT-
HiLLWIA NOKA3HMK ANs OLIHIOBAHHS KPUTUYHOI MiNOTEH3IT
NopiBHSAHO, Hanpuknag, i3 CAT [15]. MpoTe y npakTU4HmUX
HactaHoBax CpAT 3a pesynstatamm AMAT B3arani He
po3rnsagatoTh SK AiarHOCTUYHWIA MapKep rinoTeHsii. Ane
piBEHb MeHLLe 3a 65 MM pT. CT. MoXe By TV NPOrHOCTUYHO
Hebe3neyHUM MapkepoM CMEPTHOCTI MPUHAMHI Y XBOPYX
Ha rocTpuii KOpoOHapHMIA cuHapoM [16]. Y Hawiit poborTi
BUSIBUMY LLINbHUIA acoLiaTUBHUIA 3B'A30K apTepianbHOi
rinotensii i3 CpAT i 3MiHaMu MOro UMpKagHOro pUTMY.
OcTaHHii, 3a gaHUMKM KNiHIYHMX pobiT, acouitoeTbes 3
YPaXXEHHAM OpraHiB-MiLLeHel y rinepTeH3NBHUX XBOPUX
i3 HeycknagHeHUM nNepebiroM 3aXBOpoBaHHS; Lie MOXHa
BPaxOBYBaTU Mifj Yac OLiHIOBaHHSA puanky [17].

BigkpnTM € NUTaHHS LWOAO 3HMXKEHWX NOKa3HMKIB AT,
wo cpikcytoTb Metofom AMAT, y rinepTeH3NBHNUX XBOPUX,
30Kpema Mig BNYBOM aHTWFNEPTEH3NBHOIO MNikyBaHHS
abo konm € cynyTHsa komopbigHa natonoris. OctaTouHO
He y3ro[pKeHa cTpateris MikyBaHHS rinepTeH3nBHUX na-
LieHTiB i3 HU3bkum [JAT, 0cOBNMBO XBOPUX Ha i30Mb0OBaHY
rinepTeHsito, ockinbku, 3a post hoc aHanisom JocnimkeHHs
SPRINT, y H1X cnocTepiratoTb NiABALLEHWIA PU3NK PO3BUTKY
HECTPUATIIMBNX KapaioBacKynsapHUX nogin [18]. IMosipHo,
KOHTPONb e(PeKTUBHOCTI MEAMKAMEHTO3HOrO NikyBaHHs
mae 6asyBaticst Ha BULWMX nokasHukax CAT, sik e npo-
noHytoTb ekcneptvt [19]. OgHMM i3 HanNPAMIB NOKpaLLEHHS
KOHTpomto AT i 3HKEHHS PU3NKY FiNOTEH3il BAeHb MOXe
6yTV XPOHOMETPUYHWIA MiAXiA — NPU3HAYEHHS aHTUrinep-
TEH3MBHUX 3acobiB B Mi3Hi roauHm [20]. Ocobnusy yBary
cnig npuainati ocobam 3i CTapeyoto acTeHieto, KOTpi, 3a
TEPOHTONONYHYMU HAaCTaHOBaMU, MOBWHHI MaTh CyTTEBO
BULLWIA piBeHb Linbosoro AT [21].

OTxe, BBaXaeMO HeoOXigHUM 3giicHeHHs AMAT
y TiNepTeH3NBHUX XBOPWX Ha TNi aHTUriNepTEeH3NBHOMO
NiKyBaHHA ANS BUSIBNEHHS eni3ofiB CTIMKOI rinoTeHsii.
besymoBHo, 3actocyBaHH AMAT gactb 3Mory He Tinbku
BepudikyBaTW [iarHo3 apTepianbHol rinepTeHsii, BU3Ha-
4nTW ii CNpaBXxHil xapakTep [7], ane 1 BUSBNATY eni3oam
CTIiiKOT apTepianbHOi riNoTEH3il y XBOPWX, ki OTPUMYIOTb
aHTurinepTeHanBHi 3acobu. Y poboti J. A. Divisén-Garrote
etal. [11] nokasaHO: CKPUHIHT JOPEYHO 3MiICHIOBATY MITHIM
naujeHTam, 0cobnMBO XiHKaM, XBOPUM i3 HU3bKOK Maco
Tina abo cepLeBO-CYAMHHIMI 3aXBOPIOBAHHAMY.

Ha Halwu nornsa, [ouinbHO Takox 30CepeanTy yeary Ha
ocobax 3 enizogamu CTilikoi rinoTeHsii 3a gaHuvn AMAT ans
3HIKEHHS PU3VKY PO3BUTKY TPABMATUYHMX | CUHKONAIbHUX
nogii. Iw 0BoB’si3koBO Tpeba 3AiiCHI0BATU OBCTEXEHHS
3 aKTMBHUMM ab0 MacvBHUMK NpobGaMK ANst BUSBIEHHS
€eni3oAuyYHol apTepianbHol rinoTensii. Pesynstati Hawofl
poboTu cBigYaTh, WO Y rpyny puanky HEOBXiAHO BKMKOYMTY
i XBOpWX, SIKi AOCAMMM LiNboBOro piBHA AT He3anexHo Big
PEXUMY KOHTPOSHO TUCKY.
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OpwuriHaAbHiI AOCAIAXKEHHS

BucHoBKU

1. AMAT mae nepeBaru Hag, 0piCH1M BUMIpIOBaHHAM AT
LLIOI0 BUSIBINEHHS! €Ni30fiB CTiMKOI apTepianbHOoi rinoTeHsii.

2. Pn3nk BUHUKHEHHS TiNOTeH3ii 3pocTae npu GinbLu
XOPCTKOMY KOHTpOni AT.

3. Enisoau cTilikoi apTepianbHOi rinoTeH3ii acoLlitoTb-
€51 3 HU3bkMK BennumnHamm CpAT Ta iioro extreme dipping
A060BMM npodinem, XiHo4O CTaTTHo.

MepcnekTBM nopanbWwux AocnimkeHb. Bueuntn
3B'A130K ENMi30/IB CTiNKOI apTepianbHOi rinoTeHsii (3a AaHrMm
AMAT) y rinepTeH31BHIX XBOPUX Ha TITi aHTUTNEPTEH3NBHOI
Tepanii 3 eni3oauYHOIO (OpTOCTaTUYHOK Ta/abo nocTnpaHai-
arnbHoH) rinoTewsieto. [locnignTy acouiallito apTepiansHoi
rinoTeHsii 3 NposiBamMu CTapeyoi acTeHii, BpaxoByoum
iHOVBIAYaNbHWUIA MEHEMKMEHT apTepianbHOI rinepTeHsii.
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GLN27GLU polymorphism in the B-adrenergic receptor gene
in patients with bronchial asthma

V. V. Kachkovska®*

Sumy State University, Ukraine

The aim of the study was to analyze the frequency of the polymorphism in the B,-adrenoceptor (GIn27Glu) gene in patients with
bronchial asthma (BA) and to assess the association of the polymorphism with disease risks.

Materials and methods. A total of 553 patients with BA and 95 apparently healthy individuals were examined. The GIn27Glu
polymorphism in the 3,-AR gene (rs1042714) was determined using polymerase chain reaction-restriction fragment length poly-
morphism analysis. Statistical analysis of the results was performed using SPSS-17 program.

Results. The allele and genotype distribution of the GIn27Glu polymorphism in the B,-AR gene in apparently healthy individuals and
BA patients was consistent with Hardy—Weinberg equilibrium (P > 0.05). The analysis revealed that heterozygotes for the GIn27Glu
polymorphic variant in the B,-AR gene were more frequent among BA patients vs. apparently healthy individuals (P = 0.018). The
minor allele homozygotes (Glu/Glu) were 1.5 times more frequent among BA patients vs. the controls only in terms of trends with-
out statistical significance. There was no statistically significant difference in the genotype distribution of the studied polymorphic
variant between men and women in the control group and BA patient group (P = 0.55; P = 0.47). The analysis of BA risk showed
a statistically significant association within the dominant (P = 0.01), super-dominant (P = 0.02), and additive (P = 0.01) models.
The minor allele carriers Glu (predominantly heterozygotes) had 1.9 times higher risk of BA in the dominant model and 1.6 times
higher risk of BA in the additive model vs. the major allele homozygotes.

Conclusions. The statistically significant difference in the distribution of the homozygous and heterozygous genotypes of the
B,-AR gene (GIn27Glu) polymorphism was found between asthma patients and apparently healthy individuals regardless of sex.
The minor allele carriers (GIn/Glu genotypes) had the higher risk of BA vs. the major allele homozygotes.

GLN27GLU noaimopdiam reHa B,-aapeHopeuentopa y XBopux Ha 6poHxiaAbHy acTMy

B. B. KaukoBcbka

Meta po6oTu — B1BYEHHS YacToTy nonimopdiamy reqa B,-aapeHopelentopa (GIn27Glu) y xsopux Ha 6poHxianbHy actmy (BA)
Ta B3aEMO3B'513KY BM3HAYEHWX FEHOTUNMIB i3 PU3VKOM PO3BUTKY 3aXBOPIOBAHHSI.

Marepianu Ta metoau. O6cTexunn 553 xsopux Ha BA Ta 95 npakTu4HO 300pOoBYMX NaLlieHTiB. BuaHadeHHs GIn27Glu nonimop-
ismy rera B,-AP (rs1042714) 3aincHnnu 3a SOMOMOTOI0 MoriMepasHO-aHLtOroBOT peakLii 3 HaCTYMHUM aHaniaoM PECTPUKLIAHNX
parmeHTiB. CTaTUCTUYHWIA aHani3 BUKOHANM 3a A0MomMoroto nporpamu SPSS-17.

Pesynirati. Posnoain anenis i reHotunia 3a GIn27Glu nonimopdiamom rexa B,-AP y npakTniHo 300poBux oci6 i xsopux Ha BA
BiANoBinaB TEOPETMYHO OuiKyBaHili piBHOBa3i Xapai-Baithbepra (p > 0,05). Pesynitati aHaniay yactotv GIn27Glu noniMopdHoro
BapiaHTa reHa B,-AP y xBopux Ha BA Ta y npakT4HO 3[0pOBMX OCIG NOKa3anu, Lo reTepoauroTh YacTille BUABMAMN Y XBOPUX
Ha BA nopiBHsIHO 3 NpakT1yHO 3a0poBuMU ocobamm (p = 0,018). Hociie romoaurot 3a miHopHuM anenem Glu/Glu Busiensnu B 1,5
pasa yacTilLe cepeq XBopyx Ha BA NOPIBHSHO 3 KOHTPONEM (TiNbKW Ha piBHi TEHAEHLi), ane BiporiaHi BigMIHHOCTI He peecTpyBanu.
Posnogin reHotvnis 3a LM noniMopgHUM BapiaHTOM B XIHOK | YOMOBIKIB rpyni KOHTPOMIO Ta XBOPUX Ha BA CTaTMCTUYHO 3HaYyLLO
He BigpiHsBecs (p = 0,55; p = 0,47). AHania puauky po3suTky BA nokasas CTaTUCTUYHO 3HAYYLLMI 3B'A30K Y pamMKkax LOMIHAHTHOI
(p =0,01), HappomiHaHTHOI (p = 0,02) Ta aguTeHoi (p = 0,01) Mogeneit ycnaakyeaHHs. Pusuk po3sutky BA B HOCIiB MiHOpHOMO
anens (nepeBaxHoO Yepes reteposurotit) 3poctas y 1,9 pasa B JOMiHaHTHIN, B 1,6 pasa — B aguTUBHI Mogeni ycnaaKyBaHHs
MOPIBHSAHO 3 FOMO3WrOTaMK 338 OCHOBHUM arnenem.

BucHoBku. BcTaHoBUMN CTATUCTUYHO 3HAYYLLY BiAMIHHICTb Y PO3MO/Ni FOMO3UIOTHIUX | FETEPO3UTOTHUX reHOTUNIB 3a NoniMop-
ismom reHa B,-AP (GIn27Glu) y xsopux Ha BA Ta npakTM4HO 310POBMX 0CI6 HesanexHo Bif cTati. HocincTBO MIHOPHOTO arnens
y cknagi reteposurotHoro reHotuny (GIn/Glu) nigeuLlye puavk po3suTky BA NOPIBHAHO 3 rOMO3MUrOTaMm 3a OCHOBHWUM anenem.

Bronchial asthma is known to have a multifactorial nature At present, the B,-AR gene polymorphisms are associ-

and to develop due to the interaction of environmental
factors, epigenetic changes, and hereditary predisposition.
The study on molecular and genetic grounds of asthma re-
vealed the important role of polymorphisms in many genes,
in particular, in the B,-adrenergic receptor (8,-AR) gene,
which plays a key role in airway contractility and is a target
for 3,-agonists. The most extensively studied and common
polymorphic variants of the B,-AR gene are GIn27Glu,
Arg16Glu, and Thr164lle, which determine the functional
features of the receptor associated with asthma phenotypes
and the effectiveness of 3,-agonist treatment [1-3].

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.

ated with individual predisposition to airway hyperreactivity
and asthma, variability in response to ,-agonists, and
the development of resistance to their bronchodilator effect.
The link between the GIn27Glu polymorphism in the ,-AR
gene and the risk of asthma, which was proven in numerous
studies, still relates to contradictory and sometimes opposite
results in other studies [4-6].

Some papers, especially concerning pediatric asthma,
also demonstrated that the GIn27Glu polymorphism in
the B,-AR gene was not associated with a higher risk of
asthma in different ethnic groups within general population
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[4,6,7]. Given the ambiguous and sometimes discordant
results as for the role of the GIn27Glu polymorphism in
the B,-AR gene in asthma occurrence and the effectiveness
of its treatment and considering that only isolated studies
involving small populations were conducted in Ukraine, this
problem needs further study.

Aim
The aim of the work was to study the frequency of GIn27Glu
polymorphism in the 3,-adrenoceptor gene in patients with

bronchial asthma (BA) and to assess the association of
the polymorphism with BA risk.

Materials and methods

Atotal of 553 patients with BA were examined. All of them
had previously signed an informed consent form. A control
group consisted of 95 apparently healthy individuals. Among
the BA patients, there were 360 (65.1 %) women and 193
(34.9 %) men; the control group consisted of 45 (47.4 %)
men and 50 (52.6 %) women. The mean age of BA patients
was 42.3 + 0.71 years, and the mean age of the controls
was 44.1 + 1.53 years.

The study was approved by the Bioethics Committee
of Medical Institute of Sumy State University. GIn27Glu
polymorphism in the B,-AR gene (rs1042713) was de-
termined using polymerase chain reaction-restriction
fragment length polymorphism analysis. Statistical ana-
lysis of obtained results was performed using SPSS-17
program.

Results

The analysis of the allele and genotype frequency of
the GIn27Glu polymorphism in the B,-AR gene in apparently
healthy individuals (from the Sumy region) was consistent
with the data of European authors [1,8,9]. The distribution
of alleles and genotypes of the studied polymorphism in ap-
parently healthy individuals and BA patients corresponded
to Hardy-Weinberg equilibrium (P > 0.05). The analysis of
the GIn27Glu polymorphic variant frequency in the B,-AR
gene (rs 1042714)in apparently healthy individuals and BA
patients is presented in Tables 1, 2.

The frequency of the Glu allele was significantly higher
among BA patients, at the same time, we found 1.69 times
(P = 0.007) increased asthma risk among minor allele
carriers.

The heterozygotes and minor allele homozygotes were
found to be more frequent among BA patients than those
among apparently healthy individuals (P = 0.018). Also, a
significantly 1.8 times increased risk of BA was revealed
among heterozygous patients.

The analysis of the GIn27Glu genetic polymorphism
distribution in the B,-AR gene in the control group and in
BA patients stratified by sex is given in Table 3.

There was no statistically significant difference in
the distribution of the major allele homozygotes, hete-
rozygotes, and minor allele homozygotes for the studied
polymorphic variant between men and women in the control
group and BA patients (P = 0.55; P = 0.47). Thus, we iden-
tified no sex-related differences in the allele and genotype
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distribution of the GIn27Glu polymorphism in the ,-AR gene
between the control group and BA patients.

Table 4 presents the analysis results of the association
between genetic GIn27Glu polymorphism in the 3,-AR gene
and BArisk using binary logistic regression in four models
of inheritance.

The relative risk estimation showed a statistically
significant association within the dominant (P = 0.01), su-
per-dominant (P = 0.02), and additive (P = 0.01) models.
The minor allele carriers (GIn/Glu and Glu/Glu genotypes)
had 1.9 times higher risk of BA in the dominant model and
1.6 times higher risk of BA in the additive model vs. the ma-
jor allele homozygotes. The obtained data indicated that
the minor allele carriers (homozygotes and heterozygotes)
had the higher risk of BA.

Discussion

Sufficient data were obtained indicating that a plenty of
genes are involved in the pathogenesis of asthma, and
each of them individually makes a certain contribution to
the realization of this mechanism. This confirms that asthma
development involves a genetic mechanism. Along with
genetic factors, which determine the Th2-type of inflam-
mation and directly define predisposition to atopy, the most
significant role in the development of asthma belongs to
the genes that control the degree of bronchial reactivity.
The key place regarding bronchial contractility is dominated
by the B,-AR, which determines the contractile capacity of
the bronchi and is a target for the most widely used bron-
chodilators — B,-agonists [10,11]. Numerous studies have
demonstrated that the risk of asthma, clinical course of
the disease, variability of the response to 8,-agonist depend
on polymorphisms in the 3,-AR gene [3,12]. Therefore, our
study was aimed to identify the allele and genotype distri-
bution of the GIn27Glu polymorphism in the B,-AR gene in
BA patients and apparently healthy individuals, as well as
to analyze possible association between this polymorphic
variant and BA risk.

Our study has revealed the statistically significant dif-
ference in the distribution of GIn27Glu genetic polymorphism
in the B,-AR gene between the BA patients and apparently
healthy individuals (x?=7.99; P = 0.018). The major allele
homozygotes (GIn/GIn) were observed more frequently
among apparently healthy individuals, while the minor al-
lele homozygotes (Glu/Glu) were 1.5 times more frequent
among BA patients (9.4 %) vs. the controls (6.3 %). The
findings were consistent with our previous data obtained
for a small population of BA patients (n = 195) [9] and with
the data of M. S. Ponomariova et al., who found a 3 times
higher frequency of the Glu/Glu genotype of the GIn27Glu
polymorphism in the B,-AR gene in the BA patients in Russia
vs. apparently healthy subjects. Apart from higher frequency
of the minor allele carriers and Glu/Glu homozygotes among
BA patients vs. the controls, we have found that the minor
allele carriers (GIn/Glu and Glu/Glu genotypes) had 1.9
times higher risk of BAin the dominant model and 1.6 times
higher risk of BA in the additive model vs. the major allele
homozygotes. Trofimov et al. reported that there was an
association between this polymorphic variant in the ,-AR
gene and a severe resistance to BAtherapy. Thus, the Glu-
27Glu genotype carriage was associated with a higher risk
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Table 1. The allele frequency among apparently healthy individuals and BA patients

BA patients, n = 553 Apparently healthy subjects, n = 95
E_ 95 % CI

0.40-0.87
1.156-2.48

1.7 %
Glu 28.3%

81.1%
18.9 %

0.007 0.59

1.69

Table 2. The GIn27Glu polymorphism in the B,-adrenergic receptor gene in apparently healthy individuals and BA patients

rs 1042714 BA patients, n = 553 Apparently healthy subjects, n =95

_-- 95 % C|

0.32-0.82
1.10-2.94
0.64-3.69

__

GIn/GIn 292 52.8
GIn/Glu 209 37.8 24
Glu/Glu 52 9.4 6

68.4 0.018 0.52
253 1.80
6.3 1.54

Table 3. Genotype and allele distribution of the GIn27Glu polymorphism in the B2-adrenergic receptor gene depending on sex

s 1042714

Wenn=4s — [Womennzi  [Mennztes |
Genotype n % n % n % n
GIn/Gln 31 68.9 34 68.0 95 49.2 197
GIn/Glu 10 222 14 28.0 78 404 131
Glu/Glu 4 8.9 2 4.0 20 104 32
Allele x2=1.21;P=0.55 X2=14;P =047
Gln 80.0 82.0 69.4 72.9
Glu 20.0 18.0 30.6 271

%
54.7
36.4
8.9

BA patients, n = 553
Women, n = 360

Table 4. Association between the GIn27Glu polymorphism in the 3,-adrenergic receptor gene and BA risk

m Genotypes BA patlents n=553 Apparently healthy subjects, n = 95 m (95 % CI) _-

Dominant GIn/GIn
GIn/Glu+Glu/Glu 261
Recessive GIn/GIn+ GIn/Glu 501
Glu/Glu 52
Super-dominant GIn/GIn+ Glu/Glu 344
GIn/Glu 209
Additive GIn/GIn 292
2Glu/Glu+ GIn/Glu -

(1.23-3.11)
30
89 15 (0.69-4.1)
6
71 18 (1.11-3.0)
24
65- 16 (1.13-2.4)

0.33

0.02

0.01

18.28

25.45

20.7

19.38

of therapy-resistant BAvs. therapy-responsive BA (OR 3.35;
95 % CI 1.16-9.66) GIn27GIn + GIn27Glu vs. Glu27 allele
(Glu27Glu + GIn27Clu vs. GIn27GIn) — with a 7.2 times
higher risk (OR 7.2; 95 % Cl 1.19-43.48). These results
have confirmed the role of the Glu27 allele as a marker
associated with severe and therapy-resistant BA, which
could be related to impaired 8,-AR function.

In contrast to previous findings, there are a number
of studies that found no association between the studied
polymorphism and the occurrence of asthma, disease
severity, spirometric parameters, demographic and clinical
variables, baseline respiratory function, number of exa-
cerbations and hospitalizations, exercise tolerance, serum
IgE, or the quality of patients’ life [2,6,13]. Nevertheless,
there was a study suggesting an association between poly-
morphic variants in the 8,-AR gene and a lower BA risk in
children and adults [4,14]. The inconsistency of findings on
the role of the GIn27Glu polymorphism in the 3,-AR gene
in the asthma development and course can be explained
by the clinical heterogeneity of this disease, different age
of onset, and pathogenetic differences between different
phenotypes of the disease. Identification of clinical pheno-

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.

types of asthma in recent studies demonstrated the genetic
heterogeneity of the disease, seeing as their pathogenesis
involves different genetic factors and, accordingly, different
pathogenetic mechanisms that determine a particular di-
sease phenotype [8,15]. Therefore, it is important to study
gene polymorphisms in combination with clinical parameters
specifying the disease phenotype.

Conclusions

1. The statistically significant difference in the distribu-
tion of the homozygous and heterozygous genotypes of
the f2-AR gene (GIn27Glu) polymorphism was found be-
tween asthma patients and apparently healthy individuals,
whereas no sex-related statistically significant difference
was observed. The minor allele homozygotes (Glu/Glu)
were 1.5 times more frequent among BA patients vs. ap-
parently healthy individuals.

2. The minor allele carriers (GIn/Glu and Glu/Glu
genotypes) had 1.9 times higher risk of BA in the dominant
model and 1.6 times higher risk of BAin the additive model
vs. the major allele homozygotes.
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Prospects for future research. The study of B,-AR
polymorphisms considering the disease phenotypes will
allow developing phenotype-specific criteria for predicting
the occurrence of asthma.
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Acouiauis nonimop¢izmy C4603T rena COL11A1

OpwuriHaAbHiI AOCAIAXKEHHS

i3 pU3UKOM YTBOPEHHA rPUXKi LUIMAHOIO Ta NONEPEKOBOro BiAAiAIB xpebTa

€. . MepaueHko@*AF |. T. BacuabeBa
H. I. Yonuk 1<, 0. |. Lirobko 218, A, B. lpasos®*E, 0. C. HexrnonounH
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TAY «[HCTUTYT Hewpoxipypril imeri A. M. PomopaHoBa HAMH Ykpainu», M. Kuis, 2KHI «3anopisbka o6AacHa KaiHiuHa AikapHa» 30P, Ykpaita

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuWX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

Meta po6oTu - ouiHuTK acouiauito nonimopdiamy C4603T reHa COL 11A1 i3 pu3nKoM yTBOPEHHS rPVKi LUMIAHOTO Ta NONEpPeKoBOoro
BigAiNiB xpebTa B eTHIYHNX YKpaiHLLiB.

Marepianu Ta metoau. Y gocnimxeHHs 3anyunnu 97 (48 xiHok i 49 yonogikie) ocib, ki nepebyBanu Ha nikyBaHHi 3 npuBogy
TP LUMIAHoro abo nonepekoBoro Biaainy xpebTa. Mpyna nopisHsaHHS — 60 (30 Yonogikis i 30 iHOK) OCi0, Siki He Manu B aHaMHE3i
60nb0BOro CHAPOMY Yy CvHi. Bik navieHTiB ctaHoBumB 34,49 + 6,75 poky, oci6 rpynu nopiHsiHHA — 35,00 £ 6,51 poky. Bcim yyac-
HVKaM JOCHIMKEHHS BUKOHAMNM MarHiTHO-pe3oHaHcHy ToMmorpadito B T2-3axeHoMy peximi. OBHOHYKNeoTuaHuiA nonimopdiam
C4603T (rs1676486) reHa COL11A1 TunyBanu Metogom noniMepasHoi naHutorosoi peakuii (MJ1P) y peansHomy yaci. Y pobori
BuKopucToByBanu Habip Tag Man Universal PCR Master Mix (Applied Biosystems, CLLA) ta Tag Man SNP Genotyping Assays
[Ans Bu3Ha4eHHs nonimopdiamis (Applied Biosystems, CLUA).

Pesyniratu. Busisnu iporigHy acouiauiio nonimopdiamy C4603T (rs1676486) reHa COL11A7 i3 puankom yTBOPEHHS rpmi L-S,
rnonepekoBoro Biaainy xpe6Ta B gomiHaHTHIN (OR = 3,20; 95 % CI (1,34-7,50); p < 0,008) i mynsTunnikatveHin (OR = 2,82; 95 %
Cl (1,34-5,93); p < 0,006) mogensx oGpaxyHKy. [ins yreopeHHs rpui L,-L, BiporigHoi acoujauii He BUSBIANNA. PU3nK yTBOPEHHS
rpvpxi LUKMAHOTO BiaZiny B Hociis anento 4603T Gy BiporiaHO 36inbLUEHNA Y4ETBEPO NPY SOMiHaHTHIA Mogeni obpaxyHky (OR =4,00;
95 % Cl (1,37-11,79); p < 0,01), BTpudi — npu MynsTunnikatueHii Mogeni obpaxyHky (OR = 3,12; 95 % CI (1,26-7,69); p < 0,05).

BucHoBku. [locnimkeHHs nokasano, wwo nonimopdiam C4603T reHa COL11A1 acoLitoeTbCs 3 pU3NKOM YTBOPEHHS PV LLIMAHOTO
Ta MonepeKoBoro Biaainis xpebta cepen eTHIYHNX ykpaiHLiB. HasBHiCcTb anento 4603T mae Gy BpaxoBaHa nig Yac nnaHyBaHHs!
CrOpPTMBHOI Kap’epy abo BUOOPY Npochecii, LLIO NMOB’'3aHa 3 HaAMiPHUM HaBaHTaXXEHHSM Ha LUMAHMIA ab0 nonepekoBwi Binainm xpebTa.

Association of COL11A1 C4603T polymorphism with the risk of cervical
and lumbar disc herniation

Ye. H. Pedachenko, I. H. Vasylieva, M. V. Khyzhnyak, O. S. Halanta, N. H. Chopyk, O. I. Tsiubko, A. B. Hriazov,
0. S. Nekhlopochyn, T. A. Ksenzov, A. B. Dmytrenko, T. A. Makarova

Aim. To evaluate the association of COL11A1 gene C4603T polymorphism with the risk of cervical and lumbar disc herniation
among Ukrainian people.

Materials and methods. In total, 97 patients (48 women and 49 men with a mean age of 34.49 + 6.75 years) with lumbar and
cervical disc herniation and 60 (30 women and 30 men with a mean of 35.00 + 6.51 years) control subjects were included in
the study. All participants underwent T2-weighted magnetic resonance imaging (MRI). Single nucleotide polymorphism C4603T
(rs1676486) of COL11A1 gene was detected by real-time polymerase chain reaction using Tag Man Universal PCR Master Mix
(Applied Biosystems, USA) and Tag Man SNP Genotyping Assays (Applied Biosystems, USA).

Results. The study revealed the association of the COL11A1 gene C4603T polymorphism with a risk of lumbar L,-S, herniation in
the dominant (OR = 3.20; 95 % ClI (1.34-7.50); P < 0.008) and multiplicative models (OR = 2.82; 95 % ClI (1.34-5.93); P < 0.006).
A statistical association of the polymorphism with lumbar L -L herniation was not found. Carriers of the 4603T allele had a four-
fold higher risk of cervical herniation in the dominant model (OR =4.00; 95 % CI (1.37-11.79); P < 0.01), and three-fold higher —in
the multiplicative model (OR = 3.12; 95 % ClI (1.26-7.69); P < 0.05).

Conclusions. The study has shown the statistically significant association of the COL11A1 C4603T polymorphism with cervical and
lumbar disc herniation among Ukrainian people. The 4603T allele presence should be considered when a sports career planning
or occupational choice related to a heavy load on the cervical or lumbar spine.

OpnHa 3 HaMOLUMPEHILLMX NPUYKMH BUHUKHEHHS Gonto y
CMUHi — fiereHepaTMBHI MPOLECH, LU0 BiaOyBaKOTLCS B MiX-
xpebuesnx guckax (MX[). YTeopeHHs rpuwxi MXI moxe
Npu3BecTV 4O BTpaTV NpaLe3aaTHOCTi Ta BUHUKHEHHS
coujanbHux npobrnem. 3a BifiCyTHOCTi NO3UTUBHOI AVHAMIKN
nicnsi KOHCEPBATUBHOTO MiKyBaHHS BUHWKAe HEOBXIAHICTb

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.

0OrnepaTvBHOIO BTPyYaHHs Ta nocTonepaLiiiHoi peabinitaii.
Yepes GaratohaKTopHICTb LibOro 3aXBOPtoBaHHS AOLNbHM
€ 3anobiraHHst oro po3BuTKy. [N po3s’si3aHHs LbOro
3aBAaHHs nepeayciM NoTpiGHO OKPECTINTY NEBHI FTEHETUYHI
YMHHWKW, BapiaHTK SIKMX MOXYTb OyTW MmiarpyHTsM ans
PO3BUTKY fereHepaLii TkaHuHW MixxpebLesux auckie. Tak
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MOXHa BU3HAYUTY rpyny pU3NKY Ta 30iACHIOBATH FEHETUYHE
TECTyBaHHS 0Cib, KOTpi MaHytTb CNOPTUBHY Kap'epy abo
obupatumyTb Npodecito, Lo NOB’A3aHa 3 THKKOK (i3ny-
HOO NpaLeto.

MixxpebLeBi AUCKM — aMOpT3aTOPU OCLOBOTO HaBaH-
TaXEHHs Tina noguHu, 3abesnedytoTb pyxoMicTb xpebTa.
3paTHiCTb BUKOHYBATM CBOI (hyHKL|ii BOHW peaniaytoTb Lns-
XOM [IBOX CTPYKTYPHUX KOMMOHEHTIB — NYTbMO3HOro figpa Ta
¢hibposHoro kinbus. ObKaBa KOMMOHEHTM CKALaoTLCS 3
OCHOBHWX (konareH |, Il TniB) i MiHOPHWX KONareHis pisHUX
Tvnie. Konarex XI Tvny € MiHOPHAM KOrareHoM, sIKUi yTBO-
peHnin TpboMa anba NaHLioramu, Lo KoAyTbCS reHamm
COL11A1, COL11A2 i COL11A3. Bigomo, BiH Bigirpae
NEBHY Porb y MOpdhoreHesi ckeneta, A03piBaHHI XOHAPO-
umTiB i MiHepanisauii kictok [1]. Perynioe dopmyBaHHs Ta
opraHisauito konareHoByx ibpun, ixHii giameTp, a Takox
BiANOBIAa€e 3a B3aeEMOLit0 NPOTEOITiKaHIB Ta KonareHis [2].
HWHi BioMO Npo 3B'30K MixX HAsSiBHICTHO NONIMOPEI3MIB LMX
TEHIB | PU3NKOM PO3BUTKY AEreHepaTUBHUX YPaXKeHb Xpsi-
LLIOBWX TKAHUH Y MEBHWX ETHIYHMX rpynax [3]. OnHak Hemae
iHdhopmaLii npo acouiaito Byab-AKk1X anenbHUX BapiaHTiB
TEHIB NaHLIONB OAMHAALATOrO KomareHy 3 AereHepaLieto
MiXXpebLeBMX QUCKIB i, 0COBNMBO, 3 FPUKOYTBOPEHHSM Y
HaceneHHs Ykpainu.

BHacnigok nesHoro 6iomMmexaHi4yHOro HaBaHTaXeHHS!
Ha xpebeT yTBOpEHHS rpuxi HalvacTile BinbyBaeTbCcs B
LUMIHOMY Ta nonepekosoMy Biaginax. Cepea nonimopdis-
MiB rEHiB, LLO KOAYHOTb NMaHLIOTM OAMHAALSATOrO KOmareHy,
HalikpaLyM KaHau4aToM Ans JOCTIMKEHHS € nomniMop-
iam C4603T (rs1676486) reHa COL11A1, 60 HasiBHICTb
anento T Npu3BOANUTbL A0 3HWXKEHHs cTabinbHocTi MPHK
TpaHckpunTy [4].

Merta poboTu

OuinvTn acouiauito nonimopdpiamy C4603T reHa COL11A1
i3 PU3NKOM YTBOPEHHS MPUXi LLIMAHOMO Ta NOMEepPeKoBOro
Binfinie xpebTa B eTHIYHMX YKpaiHLiB.

Marepianu i MeToAM AOCAIAKEHHA

Y nocnimkeHHs 3anyunnm 97 (48 xiHok i 49 yonogiki) ocib,
ki nepebyBany Ha nikyBaHHi 3 NPUBOAY rPYIKi LLMIAHOTO abo
rnonepekoBoro Biaainy xpebTa y BinAineHHi ManoiHeaaB-
HOI Ta na3epHoi cniHanbHOI HeMpoXipyprii Ta BiaAineHHi
cniHanbHoT Herpoxipyprii OY «IHCTUTYT Herpoxipyprii iMeHi
akagemika A. 1. PomogaHosa HAMH YkpaiHu».

pyna nopieHsHHS — 60 (30 Yonosikis i 30 xiHOK) Ocib,
AKi B aHamMHesi He Manmu 60nbOBOrO CUHAPOMY Y CrUHI.
Bik naujeHTiB ctaHoBuB 34,49 + 6,75 poky, ocib rpynu
nopieHsHHSA — 35,00 6,51 poky (M * 0). Yci obeTexeHi
MPOXWBanM Ha TepuTopii YkpaiHu Ta Hanexanm 4o eTHIYHOT
rpynu Caucasian.

Ycim yyacHukam gocnigkeHHsi BukoHanu MPT. [na
KOXHOrO MiXxpebLeBoro aucka LMAHOTO Ta NonepeKkoBo-
ro Bigainis xpe6Ta ocib i3 rpynu NOPIBHSHHSA BU3HAYMIU
CTYNiHb 110r0 AereHepaTVBHWX 3MiH 3a knacudikaLieto
Pfirrmann, wo 6a3yeTbca Ha OLiHIOBaHHI iHTEHCUMBHOCTI
T2-3BaXeHOro CUrHary, BU3Ha4eHHi Mexi M Myrbno3HuM
A0poM i iBPO3HUM KirnbLiem, BUCOTU AUCKY [5].

[JocnigpxeHHs 3ailiCHeHe 3 JOTPUMAHHAM €TUYHUX
npUHLMNIB enbCiHebKOT Aeknapauii BcecBiTHbOI MeanyHoi
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acouiauii «kETUYHI npuHUMNM MeanyHUX gocnigxeHb 3a
yyacTio NIAnHM SK 06’eKTa AOCTIMKEHHS», KOH(EpEeHLT
3 rapMoHisaLii HanexHoi kniHivHoi npakTuku (ICH-GCP).

[l13aiiH noromkeHuiA i3 KOMICieto 3 NuTaHb GioeTukK
LY «lHcTuTyT Hepoxipyprii iMeHi akagemika A. 1. Pomo-
faHosa HAMH YkpaiHuy.

KpuTepii 3any4eHHs y rpyny BUNaakis: HasiBHICTb MCH-
MOBOI iH(DOPMOBAHOI 3roAu Ha y4acTb Y AOCHIMKEHHI, Bik
[0 50 pokis, niaTBEpAKEHA 3@ JONOMOTOK0 MarHiTHO-pe3o-
HaHCHOT Tomorpadii rpya MixxxpebLeBOro Avcka WnitHOro
Ta NnonepekoBoro BiAAdiniB, Ans NikyBaHHS SKOI NoKasaHe
XipypriyHe BTpy4aHHs.

MonekynspHi gocnigpxeHHs BukoHamm y 1Y «lHetu-
TYT Henpoxipyprii iMeHi akagemika A. . PomogaHoBa
HAMH Ykpainn», Bigaini Hepobioximii (cepTudikar
BU3HAHHSI BUMiptoBanbHMX MoxnmeocTen Ne MT-322/21
Bia 28.07.2020 p. po 28.07.2022 p.).

leHomHy [HK Buainsanm 3i 3paskiB KpoBi COpOEHT-
HUM MeTooM, BuKopucToBytoun Habip «[OHK-cop6-B»
(AmpliSens, P®). OgHoHykneoTuaHun noniMmopgism
C4603T (rs1676486) TunyBanu meTogoM nonimepasHoi
naHutorosoi peakuii (M/P) y peanbHomy yaci. B po-
6oTi BUKOpUCTOBYBanu Habip Tag Man Universal PCR
Master Mix (Applied Biosystems, CLLUA) Ta Tag Man SNP
Genotyping Assays ans BU3Ha4YeHHs nonimopdismis
(Applied Biosystems, CLUA). 3acTocyBanu cuctemy npose-
Aexns MNP i3 dpnyopecLeHTHOIO AeTeKUieo B peanbHoMy
yaci CFX96 (BioRad, CLLA).

YacTtotu posnoginy reHoTunis y rpynax nepesipu-
nu Ha BIOXWNEeHHs Big piBHoBaru Xapgi-BaiHbepra 3a
ZonomMoror enektpoHHoro pecypcy WPcalc Equilibrium
Hardy-Weinberg [https://wpcalc.com/en/equilibrium-hardy-
weinberg].

AHani3 acouiauii reHoTMNIB i3 PO3BUTKOM 3aXBOPHO-
BaHHS OLIiHIOBanM 3a 3HAYEHHAM CriBBIQHOLLEHHS LLIAHCIB
(Odds Ratio) i3 95 % posipunm inTepeanom (Cl-confidence
interval) 3a gonomoroto enekTpoHHoro pecypcy Odds
Ratio calculator [https:/www.medcalc.net/statisticaltests/
odds_ratio.php].

CTaT!CTUYHY 3HaYYLLICTb OLHIOBaNMM 3a KpUTEPIEM X>
Mipcona [https://www.socscistatistics.com/tests/chisquare/

default2.aspx].

Pe3yabtati

Anania MPT Tomorpam y T2-3BaxeHoMy pesxuMi ocib rpynu
MOPIBHSHHS NOKa3aB Pi3Hi CTyneHi AereHepaii MixxpebLe-
BVX JVCKIB LUMHOTO Ta NOMepeKoBoro Bigainis. Tomy Ans
ob'exTuBi3aLii Bigbopy 0cib y Lo rpyny Ans reHeTUYHOro
[OCTIMKEHHs obpaxyBanu CyMapHUii MOKasHUK CTyneHs
AereHepauii Bcix MX[ okpemoro Bigginy. Y rpyny nopis-
HSHHS BKITIOYMN OCID i3 3aranbHM NOKasHUKOM CTyNneHiB
JereHepaLii MeHLue Hix 9 Ans koxHoro Bigainy (puc. 1).

BnsHauyeHHa reHOTMNIB NONiIMOPGHOro NoKycy
rs1676486 (reH COL11A1) 3miliCHMNN METOQOM arnenbHOi
AvckpuMiHaLii 3a BenuumHoro RFU (BiZHOCHWX ofnHMLbL
cnyopecueHuii). 3oHa i3 nyopecLeHTHUM GapBHUKOM
FAM BignoBigae anento C, a 30HA i3 ryopecLeHTHIM
6apsHukom VIC — anento T. Pesynsrat npoaHaniaysanu
3a Jonomoroto nporpamHoro 3abesneveHHss CFX96 Real
Time PCR Detection System. Posnogin xmap reHoTunis
HaBEOEHWIN Ha puc. 2.
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[aHi cBiguaTb, WO knacTepu3auis reHoTMniB gana
MOXIMBICTb YiTKO X iA€HTU(iKyBaTU Ta JocnigxysaTu
po3nogin y rpynax. Posnogin reHotunis nonimopdiamy
C4603T (rs1676486) rena COL11A1 BiporigHo Bianosigas
O4ikyBaHOMY 3a 3aKOHOM MPO piBHOBAry nonynsuii Xapai—
BaitH6epra (p > 0,05).

[ins oLHI0BaHHS FEHETUYHOTO PU3NKY YTBOPEHHS TPV
LUMIAHOrO Ta NOMePeKoBOro BiAAiniB xpebTa 0bpank ko-LoMi-
HaHTHY Ta MynsTUNNIKaTUBHY MOAeni obpaxyHKy (mabn. 7).

Pesynistatv aHanisy BUSIBUIM CUNTbHII 3B'SI30K MK HasiB-
HicTto anento 4603T nonimopdiamy C4603T reHa COL11A1
i PU3NKOM YTBOPEHHS TPUXi LUMIAHOTO Ta NOMEepPeKoBoro
Bipginis. CtatuctyHo BiporigHum (p < 0,05) uen 3B'A30Kk
€ ANSl LWMAHOTO BiAAiNy Ta nonepexkosoro cermenTa L-S,

06roBopeHHsA

leHeTyHa cknagoea cepef (pakTopiB, AKki BBaXalTb
MPWYMHOK [iereHepaTBHIUX 3MiH Yy MiXXpebLieBIX anckax
(MexaHiYHi NOLLKOMXeHHS!, BiK, OXMPIHHS, 3pICT TOLLO),
nocigae ogHe 3 NpoBiaHUX Micub [6]. barato aBTopiB noka-
3anu, Lo cnaaKoBiCTb NosicHOE Bia 29 % Ao 75 % Bunaakis
AereHepauji [7].

Ha novatky gocnigkeHb reHamu-kaHguparamu ne-
peBaXHO 0bupany noniMopgiamm OCHOBHUX KOnareHis.
Ane reHeTuyHi nepebyaoBy B NOCMIAOBHOCTI FeHiB MiHOP-
HWX KOMareHiB € He MeHLL Baromumu. Tak, MyTaLjis reHa
COL11A1 moxe 6T HaBiTb HECYMiCHa 3 XMTTAM, 5K Byrno
MoKa3aHo Ha roMO3UIOTHWX 3a MyTaulieto cho/cho muwax
i3 XoHApoAMcnnasieto, Ski noMMpani nicns HapogkeHHs [8].
OcTaHHIM YacoM 1 iHLWi OOHOHYKNEOTUAHI noniMopdiamm
LIbOr0 reHa BM3HAYaKoTh SK MOTEHLAHI KaHauaaTy Wnpo-
KOro CreKTpa 3axXBOPHoBaHb, LLO MOB's13aHi 3i CTPYKTYPHUMU
3MiHamMK Y XpALLOBIN TkaHuHI guckis [9,10].

YTBOpPeHHs rpuxi — dhopma aereHepauii Mixkxpebue-
BOrO AMCKa, KOMW YacTiHa Nynbno3Horo sapa abo Line
AAPO NPOHUKAE y PiGPO3HE KinbLie Ta HaBITb 3a NOTO MeXi.
3a pesynbTatamu JOCHIMKEHHS!, HabinbLue NopyLUeHb,
MOB’AA3aHMX i3 FEHETUYHOK 3aMiHO B NMOCHIOBHOCTI reHa,
3a3HatoTb MixkxpebLeBi AMCKM LniHOTO Biaginy. MomibHni
3B'S130K BUSIBUNM SINOHCbLKI BYEHI, BUBYAOUM AereHepauii
MiKXpebLeBMX ANCKIB Y CMOPTCMEHIB i3 BinbHOI 60poTHOM
Ta riMHacTyK1. BoHW OTpuManu CTaTUCTUYHO BiporigHWiA
3B’A30k nonimopdpiamy C4603T i3 gereHepaTvBHUM ypa-
JKEHHSAM LUMIAHOTO BiaAiny xpebTa 6opLiB Y KO-AOMIHAHTHi
(OR=2.28; 95 % Cl: 1.13-4.59) Ta LOMIHaHTHIl reHeTUYHIN
mogeni (OR = 11.71; 95 % CI: 1.36-101.06) [11]. OgHak
ANS NonepeKoBoro BiAA4iny B LbOMY AOCHIMKEHHi Takoro
3B'A3KY He BusBUNW. BTiM Ti cami aBTOpu BU3HaYMIYN 38’330K
MiX [ereHepaTVBHUMM 3MiHaMK MiXXpebLeBuX AUCKIB,
3amuKarnbHOi nnacTuHkK xpebLiB nonepekoBoro Biaainy
Ta HasIBHICTIO anento pusuky B riMHacTok [12]. 3a Hatwmmm
ZaHumu, B HociiB 4603T anento iMOBIpHICTL YTBOPEHHS
rPVKi B MONEPEKOBOMY CErMeHTi L.-S, 36irbLuyeTbea BTpui.
HWKHIA LWMAHWIA | HWKHIR nonepekoBuiA Bigainu xpebta
3a3HatoTb HaMBINBLLOrO Gi3NYHOTO HABAHTAXKEHHS. LLMIAHNIA
BinAin 6inbLU pyxomuii i Mae MeHLLI 3a po3mMipom xpebLy, ane
HaBaHTaXeHHsi Ha 1 cM? AKcka LUMIAHOTO Biaainy Ginblue,
HiX Ha 1 cM2 monepekoBoro Bigainy. Lie nosicHioe otpuma-
Hy Hamy BULLY AMOBIPHICTb YTBOPEHHS TP B LUMIAHOMY
Biaaini xpebTa ansa Hociie anento 4603T nopiBHSHO 3
NONepeKoBMM BiAZiNoM.

OpwuriHaAbHiI AOCAIAXKEHHS

300 x 222

Puc. 1. MPT Tomorpamu B T2-3BaxeHOMY pexuMi ocib rpyni nopiBHsiHHS. MokasaHo obpaxyHok
3aranbHoro CTyneHst AereHepauii MixxpeOLEBUX AWCKIB LLMIAHOTO Ta NONEpeKoBoro BiAAINIB 3a
Pfirrmann. A: rpyna nopiHsiHHSI, NONepeKoBuiA BiAAiN, 3aranbHuii paxyHok 6; B: rpyna nopisHsiH-
HS, WWIAHWIA BIAAIN, 3aranbHWi paxyHok 5; C: rpyna nopiBHSHHS, MOMEPeKoBWIA BiaAin, 3aranbHui
paxyHok 12; D: rpyna nopiBHAHHS, LUMAHWIA BIAAiN, 3aranbHui paxyHok 12.
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Puc. 2. Tpuknactepruii rpadik anenbHoi anckpuminauii ans SNP tunyBanHs rs1676486 (reH
COL11A1).

4 — HeraTMBHUI KOHTPOSTb;  — roMo3uroTu TT;  — romoaurotu CC; A — retepoaurot CT.
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Tabnuus 1. AHani3 acouiauii nonimopdiamy C4603T resa COL11A7 i3 pu3nKoM YTBOPEHHS FPUXKi LIMIHOTO Ta MonepekoBoro Biaainis xpedTa

3a BigHoweHHaM waHcis (OR)

DominaHTHa mogenb CC/CT+TT MynbTunnikatuBHa Mogenb CIT
X [p  [OR@5%C)

Ipyna

-- OR (95 % C)
L-L, 24 1 1,30 (0,48-3,698) 0,30
LS, 25 17 3 3,20 (1,34-7,50) 7,25
C.-C,C, 10 9 1 4,00 (1,37-11,79) 6,79
3aranom 59 33 5 2,57 (1,21-5,46) 6,28
KoHTponb 48 1 1 - -

0,580 1,34 (0,54-3,34) 0,24 0,625
0,008* 2,82 (1,34-5,93) 7,84 0,006**
0,010* 3,12 (1,26-7,69) 6,53 0,011*
0,013* 2,34 (1,20-4,57) 6,49 0,011*

*: piBeHb BiporigHocTi <0,05 Ans BigMIHHOCTI Mix NavieHTamu Ta rpynoto MopiBHSHHS, Lo obpaxoBaHuii 3a kputepiem X2 MipcoHa; **: pieHb BiporigHocTi <0,01 Ans BiAMIHHOCTI Mix
naLieHTamu Ta rpynoto NopiBHsHHS, Lo 06paxoBaHuil 3a kpuTepiem X2 MipcoHa.

BinbLuni puank yTBOpeHHs rovi ancka L-S,, Hix L,-L,
NS HociiB nonimopgHoro anesnto 4603T MOXHa NOACHUTM
aHaToMo-cbisionoriyHnmK ocobnmeocTamm GyaoBm BiANoBia-
HIX XpeOLIEBO-PYXOBIX CErMEHTIB Ta iXHiM GioMexaHiYHUM
HaBaHTaXeHHsM. HenoBHa BignoBiHICTb NepeaHbo-3a-
AHBOTO Po3Mipy xpebuis L i S, pasom i3 MakcumanbHm
CTaTUYHWM i AMHAMIYHUM HaBaHTaXEHHAM Ha Li Xxpebui
36inbLuye TpaBmaTuaaLito aucka L-S,. Y pasi nopyLieHHs!
apXiTEKTOHIKW KOMNareHOBOr0 MaTpuKCy Yepe3 3MEHLLEHY
ekcnpecito reHa COL11A7 i cuHTe3 Ginka B HociiB anento
puanky [13], IMOBIPHO, 3HWXKYETLCA 11Or0 amopTU3aLinHa
30aTHICTb. 3MilEHHS LIEHTPY poTauii B cermeHTi L.-S,
Aani Woao UeHTpy Ancka nopisHaHO 3 L,-L, nepeHocUTb
HaBaHTaXeHHs Ha AiNsHKY 3 MEeHLUUM BMICTOM KorareHy
ZpYroro Tuny Ta NpOTeornikaHis, 38'A30K 3 SkuMKU 3a6e3-
nedye konare 11 [14]. Lle pobute cermet L.-S, GinbLu
BPa3NvBMM [0 BEPTUKANbHOTO HABAHTAXEHHS.

Y HaLoMy AOCTImKEHHI Tinbku 25 % XBOPUX Marnm iCTOTHe
(hisn4HEe HaBaHTXEHHS, i Lie MOITIO CTaTh OFHIE0 3 MPUYMH
ZereHepallii Mixxpebuesux auckis; 13 % XBOpuX BKasanm Ha
rinofvHaMilo Ta pyxoBy OLHOMAHITHICTb sk Ha 0cOBNMBOCTI
cnocoBy xwuTTs. Lie po3Lwmptoe komo ocib, Anst skuX HasiBHICTb
anento 4603T reHa COL11A1 € hakTopoM pr3nKy, AOLA04N B
HBOrO BOAiB, MpaLliBHUKiB I T-chepw, poboTa sikvx NoB'a3aHa 3
TpUBaroH iMMoGiniaLlieto B MONOXEHHI CUasHM.

Kpallie po3yMiHHA BHECKY FeHETU4HOI CKMagoBoi y
PO3BUTOK AereHepaLlii MixxpebLeBMX ANCKIB | BYacHe BUSIB-
NeHHs anernto pu3nky AacTb 3Mory 3anobirTn He3BOPOTHUM
Hacnigkam 3axXBOPHOBaHHS1, YHWUKHYTY TPMBASIONO NiKyBaHHS
abo BYaCHO BXUTY MPOINaKTUYHNX 3aXO0AiB.

BucHoBKH

1. Monimopdpiam C4603T (rs1676486) rena COL11A1
ACOLKOETHCA 3 PU3MKOM YTBOPEHHSI IPYOKi LUMIAHOTO Ta nomne-
PeKoBOro BiaAiniB xpebTa eTHIYHUX YKpaiHLiB, 36inbLLy04M
vioro Bgivi (p < 0,05).

2. Monimopdpiam C4603T (rs1676486) reHa COLT1A1
BIPOriAHO aCOLtOETLCA 3 PUSMKOM YTBOPEHHS! ki L-S,
nonepekoBoro Biaainy xpebra B gomiHaHTHIh (OR = 3,20;
95 % CI (1,34-7,50); p < 0,008) Ta MynbTUNMiKATUBHIl
(OR =2,82; 95 % CI (1,34-5,93); p < 0,006) mogensix
obpaxyHky.

3. Pu3uk yTBOpEHHs rpuxi LUMAHOTO BiAAdiny B HOC-
iB anento 4603T BiporigHo 36inblUeHWA y4eTBEPO NpYu
ZOMiHaHTHIn mopeni obpaxyHky (OR = 4,00; 95 % CI
(1,37-11,79); p < 0,01), BTPMYI — NpU MyNETUNIIKATUBHIN
mogeni (OR = 3,12; 95 % CI (1,26-7,69); p < 0,05).

MepcnekTuBM NoganbLuMX AocnigkeHb. 36inbLueH-
HS1 KinbKOCTi JoCnifXeHb JacTb 3MOry BUSIBUTM BIiKOBI Ta
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reHaepHi ocobnmeocTi acouiauii nonimopdismy C4603T
reHa COL11A1 i3 pereHepauieto Mixxpebuesux AnckiB
LUMIAHOTO Ta NOMEPEKOBOro BiAANiB xpebTa Ta rpuxoyTBo-
PEHHSIM B YKpaiHLiB. KpiM Toro, He JOCMIMKEHO acouja-
Liit0 LIbOro nonimMopdiamy 3 rpuKOyTBOPEHHAM TPYAHOrO
BifAiny. Takox HeobXigHO 3OiCHMTW aHania MiXreHHoi
B3aemogii ans nonimopdismia reHis COLTA1T, COL2AT i
COL11A1.
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Gastroesophageal reflux disease (GERD) is one of the most common gastrointestinal pathology. In more than 80-90 % of patients,
GERD is caused by the presence of hiatal hernia, leading to the failure of the lower esophageal sphincter. Therefore, experts
increasingly agree that GERD can be effectively treated surgically in this case with a detailed diagnosis and assessment of hiatal
hernia types. One of the most common methods for diagnosing hiatal hernia is radiological. But the results of the data interpreta-
tion obtained during preparation for surgical treatment are contradictory. This situation requires work continuation in this direction.

The aim of the study was to improve radiological diagnosis and conduct a detailed analysis of the hiatal hernia types in GERD
patients.

Materials and methods. The examination results of 120 patients with GERD were analyzed. The mean age was 55.1 + 10.7,
there were 34 (28.3 %) men, 73 (71.7 %) women. In all patients, polypositional radiological examination (“Opera T 90cex”, “General
Medical Merate S.p.A.”, ltaly) of the esophagus, stomach with a water-soluble contrast agent (barium), photographic fixation, video
recording and video analysis was performed. An internationally accepted classification was used to assess the hiatal hernia types.
All patients were candidates for surgical treatment by laparoscopic cruroraphy and Nissen or Toupet fundoplication. The results of
the preoperative examination were specified intraoperatively. Statistical processing of the obtained results was performed using
the Statistica for Windows 13.0 software package (StatSoft Inc., USA).

Results. In all patients, hiatal hernias were diagnosed. Type | hernias — in 94 (78.3 %) patients, type Il hernias —in 3 (2.5 %),
type Il hernias —in 15 (12.5 %), type IV was detected in 8 (6.7 %) patients. The features of radiological diagnostic of hiatal hernia
types were analyzed in detail, and steps to improve it were proposed. The issues of large and giant hernias diagnosis and defi-
nition were addressed. All results were illustrated with our own photographic material. A quantitative and qualitative assessment
of the obtained results was carried out.

Conclusions. The leading role of various hiatal hernia types in the development of GERD has been suggested. Type | hiatal hernia
has been presented as the most common among such patients. Detailed X-ray diagnostics with the use of photographic fixation,
video recording and video analysis has been shown to be the important and effective method for determining the anatomical features
of hiatal hernia types as the main factors of the esophagogastric junction disruption and, consequently, the development of GERD.

Tunu rpuXx cTpaBoOXiAHOrO OTBOPY AiadparmMu Ta iXHA PEHTTeHOAOTYHa AiarHOCTUKA
B NaL€HTIB i3 ractpoesogarearbHol0 pepAIOKCHOIO XBOP0O6OIo

A. 0. HukoHeHKo, €. |. Tapapxi, T. B. AeTkemaH

[acTpoesodhareantHa pedoniokcHa xsopoba (FEPX) — ogHe 3 HaiMoLUMPEHILLMX raCTPOEHTEPONONIYHIX 3aXBOPOBaHb. Y GinbLL HiX
80-90 % nauienTie MEPX 3ymoBneHa HasiBHICTIO rpuki CTPaBOXIAHOTO OTBOPY AiadparMu, Lo Npu3BOAUTL A0 HECTIPOMOXHOCTI
HIXXHBOrO CTPaBOXIAHOTO ciHkTepa. Tomy Bee GinbLue haxiBLiB BBaxatoTh, Lo MEPX MoxHa echeKTMBHO nikyBaTi OnepaTuBHUM
LUMSIXOM 3@ YMOBW A€TasbHOI AjarHOCTUKM TUMIB rpWK CTPaBoxigHoro oteopy. OAuH i3 HAMNOLIMPEHILLMX METOLIB AiarHOCTUKM PV
CTPaBOXiAHOrO OTBOPY AiachparMn — PEHTIEHONOrYHMA. Ane pesynbTaTy iHTepnpeTaLii peHTreHOMOrYHNX JaHyX Npu NigroToBL
[0 XipypriYHOro NikyBaHHS € CynepeynuByMK, a OTXe HeobXigHe NPOLOBKEHHS AOCAIMKEHD Y LIbOMY HanpsiMi.

MeTa poboTu — NOKPaLLMTX PEHTIEHOMONiYHY AiarHOCTWKY Ta 3AINCHUTW AeTanbHWii aHania TUMIB Pk CTPaBOXIQHOTO OTBOPY
niacbparmu B nauieHTis i3 TEPX.

Marepianu Ta metoau. NpoaHaniaysanu peaynsratn obctexeHHs 120 xeopux Ha FEPX. Bik nauiexTis — 55,1 + 10,7 poky, 34
(28,3 %) vonosiku, 73 (71,7 %) xiHKK. YCiM XBOPUM BUKOHaMM NONINO3ULLIiHE PEHTFEHONOriYHE JOCIMKEHHS CTPABOXOAY Ta LyHKa
3 BOZLOPO3HMHHOKO KOHTPACTHO pevoBMHOK (Gapiem). 3airicHnm doTodikcaLito, Bineosanuc i BineoaHania, BAKOpUCTanu cyqacHe
peHTreHonoriyHe obnagHaHHs «Opera T 90cex» («General Medical Merate S.p.A.», Italy). [1nsi ouiHIOBaHHS TWNIB rpux CTpaBo-
XiZiHOro OTBOPY Aiadparmm BUKOPUCTOBYBANM MiXXHaPOAHY 3aranbHOMPUAHATY knacudikauito. Bei nauieHTn 6ynu npeteHaeHTamm
Ha XipypriuHe nikyBaHHsi B 06¢s13i nanapockonivHoi kpypopadii Ta dyHaonnikawii B mogudikauii Nissen abo Toupet. Pesynsratu
[oonepaLiiiHoro 06CTeXeHHs NiATBepLKyBany iHTpaonepayiinHo. CTaTUCTUYHO pesynbTaTi onpaLtoBani, BUKOPUCTABLLM NakeT
npuknagHux nporpam Statistica for Windows 13.0 (StatSoft Inc., CLLA).

PesynkTaTi. Y BCiX NauieHTIB AiarHOCTyBanm rpuxi CTpaBoXigHOro 0TBOPY Aiachparmu pisHuX Tvnis. Mpuki | Tuny sussumm B 94
(78,3 %) ocib, Il Tuny —y 3 (2,5 %), Il Tuny — B 15 (12,5 %), IV Tny —y 8 (6,7 %) xBopux. 34iACHNNM AeTanbHUii aHanis ocobnu-
BOCTEl PEHTrEHONONYHOT 4iarHOCTMKM TUMIB IPUXK CTPABOXIAHOIO OTBOPY Aiadparmu, 3anponoHyBanm KPOK LLOAO ii NOMINLWEHHS.
[MopyLueHO NUTaHHSA AiarHOCTVKMW, BUSHAYEHHS BENUKMX i FiraHTChKMX MPYX. YCi pesynbraTy intioCTpyBany BlacHM ghotomarepia-
oM. 3AiNCHUNK KinbKicHe Ta SIKICHE OLHIOBaHHS pe3yrnbTaTiB.
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BucHoBku. Mpunyctunn, Wwo nposigHy ponb y po3suTky MEPX BigirpatoTb rpuxi CTpaBoXigHOro 0TBopy AiadparmMu pisHuX Tunis.
[MokasaHo, Lo HalbinbLL NOWMPEHUM Yy Takux nauieHTiB € | Tun. [etanbHa peHTreHonoriYHa AiarHocTuka 3 3acTocyBaHHSM
¢hotodpikcauii, Bigeosanucy Ta BigeoaHanisy — BXMBIIA Ta eheKTUBHUIA METOL BU3HAYEHHSI aHAaTOMIYHWX 0COBNMBOCTEN THNIB
TPYX CTPaBOXIgHOMO OTBOPY Aiadhparmm ik MPOBIAHOTO YMHHIKA NOPYLUEHHS aHaTOMIl AinsiHKM e30aroracTpanbHOro 3'€gHaHHS

Ta, K Hacnigok, po3suTky MEPX.

Gastroesophageal reflux disease (GERD) is one of the most
common gastroenterological diseases [1—4]. The number
of detected GERD cases is steadily and rapidly increasing
[2-6]. The issues of GERD pathophysiology and treatment
have engendered progressively greater interest from spe-
cialists [2-4,7-11].

Today, the opinions of leading experts in the field of
gastroenterology and surgery concentrated to the defi-
nition of GERD as a polyetiological disease with various
predisposing factors. However, many authors report that
the main pathogenetic factor in the development of GERD is
anatomical disruptions of the gastroesophageal junction. In
particular, the presence of a hiatal hernia leads to the lower
esophageal sphincter failure [8-10,12-15].

Most scientists have assumed the hiatal hernia oc-
currence in more than 80-90 % of GERD patients as one
of the main etiopathogenetic factors of its development
[2-4,10,12,14,16-18]. In view of this, experts increasingly
agree that GERD can be effectively treated surgically in
this case [2,4,17-20].

At the same time, according to specialist, during prepa-
ration for surgical treatment, an objective assessment of
the gastroesophageal junction state and visualization of
the hiatal hernia features, associated with the development
of GERD, are an important condition for the successful treat-
ment of reflux disease [12,14,18,21]. At first glance, one of
the most simple and common method for diagnosing GERD
and hiatal hernias today is the radiological method with an
obligatory contrast barium swallow examination [2,4,22,23].

However, in many guidelines for the diagnosis
and treatment of GERD combined with a hiatal hernia,
the specificities of this method use are not addressed in
greater detail, without a clear description of illustrative
materials and thorough radiological analysis of hernia types
[2,4,7,10,12,14,18,20,24-26].

This results in diagnostic inaccuracies and misinter-
pretation of the obtained data in clinical practice and hence
incorrect identification of indications for surgical treatment
and poor postoperative outcomes.

Therefore, improvements to the targeted radiological
analysis of the hiatal hernia types, causing the develop-
ment of GERD, are relevant, and a more detailed study
of their radiological features would contribute to effective
differential diagnosis and clarification of indications for
surgical treatment.

Aim
The aim of this study was to improve radiological diagnosis

and conduct a detailed analysis of the hiatal hernia types
in GERD patients.

Materials and methods

We performed a detailed analysis of various hiatal hernia
types based on radiological data of 120 patients with GERD

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.

who were admitted to the clinic for surgical treatment. The in-
clusion criteria were as follows: presence of GERD, consent
to surgical treatment, absence of general contraindications
to surgical treatment. The exclusion criteria were exacerba-
tion of other chronic gastroenterological diseases such as
pancreatitis, cholecystitis, hepatitis, gastritis, colitis, acute
surgical pathology. The mean age was 55.1 + 10.7, there
were 34 men (28.3 %) and 73 (71.7 %) women.

To confirm the diagnosis of GERD, a questionnaire
was completed using valid diagnostic and rating scales,
esophagogastroscopy (“Evis Exera ll, scope HQ 190",
“Olympus”, Japan), daily intraesophageal impedance-pH
monitoring (“Acidogastrograph AG, Registrar 4pH-7Z-M”,
“Start”, Ukraine), computed tomography (“Activion 16",
“Toshiba”, Japan) and the mandatory polypositional radio-
logical examinations of the esophagus, stomach using a
water-soluble contrast agent (barium) with photographic
fixation, video recording and subsequent video analysis
were performed for further detailed study of radiological fea-
tures (“Opera T 90cex”, “General Medical Merate S.p.A.”,
Italy).

The radiological examination was carried out polyposi-
tionally in frontal, lateral and oblique anterior and posterior
projections in the vertical position and in the Trendelenburg
prone position followed by an examination in the initial
vertical position with normal breathing, deep inspiration,
and Valsalva maneuver. Radiological control to assess
the contrast evacuation from the stomach was repeated
after 30—60 minutes [23]. We paid attention to the contours
of the esophagus, the thickness and wall elasticity, assessed
the motor-evacuation function: tone, active movements,
peristalsis, primary swallowing complex, the mucosal layer
surface.

To determine the hiatal hernia types, we used the gene-
rally accepted classification dividing hiatal hernias into 4
types [2,4,12,14]. Type | (sliding) hernia is characterized
by the gastroesophageal junction displacement proximally
through the esophageal hiatus and localization above
the diaphragm. The stomach is in its usual position along-
side the longitudinal axis with the esophagus, while the fun-
dus of the stomach remains below the diaphragm (Fig. 7).

Type Il (rolling) hernia is pure paraesophageal in which
the gastroesophageal junction and cardia remain in the nor-
mal anatomical position, and a part of the stomach (fundus
or body) herniates through the dilated esophageal hiatus,
alongside the esophageal wall (Fig. 2).

Type Il hernia (“mixed”) combines signs of both types
I and I, where the gastroesophageal junction and a part
of the stomach (fundus, body) herniate through the hiatus
into the mediastinum. But the gastroesophageal junction
is displaced alongside the longitudinal axis as in type |,
and the most proximal part of the stomach, herniated into
the mediastinum, is located above the gastroesophageal
junction (Fig. 3).

Type IV is characterized by a herniation not only of a
part of the stomach, but also of other abdominal organs
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Fig. 1. Type | hiatal hernia. Fig. 2. Type Il hiatal hernia. Fig. 3. Type Il hiatal hernia. Fig. 4. Type IV hiatal hernia.

Fig. 5. Type | hiatal hernia:
a: lateral position,
b: frontal position.

Fig. 6. Type Il hiatal hernia.
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through the esophageal hiatus into the mediastinum, which
caninclude the greater omentum, small and large intestine,
spleen, and even the pancreas (Fig. 4).

All patients underwent planned surgical treatment of
GERD to the extent of laparoscopic cruroraphy and Nissen
or Toupet fundoplication. The results of the preoperative
examination were mandatory specified intraoperatively.

Statistical processing of the obtained results was per-
formed using Statistica for Windows 13.0 software package
(StatSoft Inc., USA,; license No. JPZ8041382130ARCN10-J).

Results

As a result of the radiological examination and a detailed
analysis of the obtained photo and video data, four types
of hiatal hernia were diagnosed in all examined patients
(100 %) with confirmed GERD. At the same time, type |
hiatal hernia was diagnosed in the overwhelming majority
— 94 (78.3 %) patients. Fig. 5 shows a radiograph of type
| hiatal hernia.

In both frontal and lateral positions, the placement of
the esophagogastric junction is visualized above the dia-
phragm in the mediastinum. In this case, the stomach is
located lower along the nominal longitudinal axis.

Paraesophageal hernias (Type Il) were diagnosed in 3
(2.5 %) patients (Fig. 6).

In Fig. 6, the displacement of a part of the stomach
(fundus, body) into the mediastinum is seen. The eso-
phagogastric junction is in the normal anatomical position at
the level of the esophageal hiatus. The stomach is located
to the left of the esophagus and somewhat posteriorly,
pushing the esophagus to the right, thereby complicating
its mobilization and, accordingly, the operation.

Type Ill hernias were diagnosed in 15 (12.5 %) patients
with GERD (Fig. 7). This type represents mixed hernias and
combines signs of both types | and Il. In Fig. 7, the gas-
troesophageal junction is located above the normal level
(the area of the diaphragmatic esophageal hiatus), but
the part of the stomach (fundus, body) is elevated even
higher in the mediastinal cavity parallel to the abdominal
and thoracic esophagus.

Type IV hernia, which was detected in 8 (6.7 %) pa-
tients, is characterized by a displacement of other abdominal
organs to the mediastinum in addition to the stomach: small
or large intestine, greater omentum, spleen, and pancreas
(Fig. 8).
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Fig. 7. Type IIl hiatal hernia:
a: frontal position,
b: lateral position.

Fig. 8. Type IV hiatal hernia:
a: frontal position,
b: lateral position.

Fig. 9. Type | hiatal hernia
(the abdominal esophagus
is above the diaphragm).

Fig. 10. Type | hiatal

hernia (cardiac folds of

the stomach are visible above
the diaphragm).

However, these hernias were not distinguishable
radiographically from type I, Il or IIl hernias, and it was not
possible to visualize other organs that penetrate into the me-
diastinum through the esophageal orifice during radiological
examination. Therefore, the diagnosis of type IV hernias
was clarified by computed tomography or intraoperatively.

Interestingly, in our study, the differences in the size of
type | hernias in GERD patients were expressed significant-
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ly. We noticed thatin 55 (58.5 %) patients with type | hernias,
small hernias were detected when only the abdominal eso-
phagus or the abdominal esophagus with the gastric cardia
were displaced into the mediastinum. So, Fig. 9 shows only
the abdominal esophagus displacement into the mediasti-
num without the gastric cardia, which with the gastric fundus
is closely adjacent to the visceral surface of the diaphragm.
The esophageal shortening is not detected.
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At the same time, Fig. 10 shows type | hernia, when
the gastric cardia herniates into the mediastinum together
with the abdominal esophagus, represented by gastric
folds visible in the esophageal orifice. The esophagus is
partly shortened.

In 39 (41.5 %) patients with type | herias, “esopha-
go-cardio-fundal” hernias were diagnosed, where a part of
the fundus, the entire fundus or even a part of the stomach
body was displaced into the mediastinum following the ab-
dominal esophagus and the gastric cardia with characte-
ristic gastric folds. The esophageal shortening was more
expressed (Fig. 11). On the presented roentgenogram
(Fig. 11), a small “esophago-cardio-fundal” hernia type
| is detected, where a small part of the gastric fundus is
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Fig. 11. Type | “esophago-
cardio-fundal” hiatal hernia.

Fig. 12. Type | “esophago-
cardio-fundal” hiatal hernia.

Fig. 13. Type Il large-sized
“esophago-cardio-fundal”
hiatal hernia (back view).

Fig. 14. Giant hiatal hernia.

Fig. 15. Total gastric giant
hiatal hernia.
“Upside-down stomach”.

displaced into the mediastinum, and most of the fundus
with a gas bubble and an a widened His'’s angle are seen
in the abdominal cavity below the diaphragm.

Fig. 12 shows a slightly larger “esophago-cardio-fundal”
hernia, where most of the fundus is displaced into the medi-
astinum. In this case, the signs of the His’s angle and a part
of the stomach fundus are determined below the diaphragm,
a gas bubble is expressed slightly, and the esophagus is
even more shortened and twisted.

Thus, type | “esophago-cardio-fundal” hernias also vary
in size depending on the size of the supradiaphragmatic
part of the gastric fundus.

Large-sized “esophago-cardio-fundal” hernias were
of particular note, since the fundus of the stomach was
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completely displaced into the mediastinum, and the eso-
phagus was sharply twisted or arcuate and closely adjoined
the stomach wall. In this case, a characteristic feature was
the absence of a gas bubble below the diaphragm and its
supradiaphragmatic visualization.

Gastric folds were detected in the supraphrenic space,
there was a significant shortening of the esophagus and
lateral or oblique union of the esophagus with the sto-
mach. Often, the stomach looked like a “comma”, “club”,
or “hourglass”, and the stomach body was narrowed at

the esophageal orifice (Fig. 13).
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Fig. 16. Type | hiatal hernia:
a: standing position,

b: Trendelenburg position with
the Valsalva maneuver.

Fig. 17. Type | hiatal hernia:
a: standing position,

b: Trendelenburg position with
the Valsalva maneuver.

Fig. 18. GERD. Type Il hiatal
hernia:

a: vertical position,

b: Trendelenburg position.

Such large and very large “esophago-cardio-fundal”
hernias corresponded to type |Il.

Subtotal gastric hiatal hernias and total gastric hiatal
hernias were identified in 7 and 5 patients, respectively, and
were characterized by the displacement of most stomach
body (more than 1/2) up to the antrum or pylorus into
the mediastinum (Fig. 14).

We classified such hernias as a separate group of
giant hiatal hernias. Some authors classify such hernias
as varieties of type Ill or IV, and some — as a separate,
independent type [12,14,16,27,28].
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In a total gastric giant hernia, the entire or nearly the en-
tire stomach herniates into the mediastinum up to the pylorus.
At the same time, when relocated to the thoracic cavity,
the stomach reshapes into an inverted one, when the an-
trum and the body are located above the stomach fundus in
the mediastinum, proximal to the gastroesophageal junction,
resulting in a so-called “upside-down stomach”. The esopha-
gus can be shortened, but it can also be of normal length.

In 59 (49.2 %) patients, non-fixed hiatal hernias were
detected, which were diagnosed only when patients were
placed in a Trendelenburg position and an additional Val-
salva maneuver was performed. Non-fixed hernias were
most often observed in type | - in 58 (48.3 %) patients with
GERD andin type IV —in 1(0.8 %) patient. Non-fixed hiatal
hernias were not detected in patients with types Il and Il
hiatal hernia. Fig. 16 shows a non-fixed hiatal hernia when
a patient is examined in the Trendelenburg position with
the Valsalva maneuver following the standing position.

In 41 (34.2 %) patients, partially fixed hiatal hernias
were diagnosed, the size of which was visually more
increased when the patients were in the Trendelenburg
position with the Valsalva maneuver. Herewith, partially fixed
hernias were observed in 31 (25.8 %) patients with type |
hiatal hernia, in 1 (0.8 %) with type II, in 7 (5.8 %) with type
llland in 2 (1.6 %) patients with type IV.

Only 20 (16.7 %) patients were diagnosed with com-
pletely fixed hiatal hernias, which practically did not change
their anatomical position either in the vertical or in the hori-
zontal position (Fig. 18).

Among them, type | hiatal hernia was diagnosed in 5
(4.2 %) patients, type Il —in 2 (1.6 %), type Il —in 8 (6.7 %)
and type IV —in 5 (4.2 %) patients.

However, in all patients, an accurate diagnosis of
the hiatal hernia type and the degree of its fixation was
established only during the radiological examination using
all the above diagnostic techniques after a detailed analysis
of photo and video recordings, taking into account CT and
intraoperative imaging.

Discussion

Currently, the most common and generally accepted ana-
tomical classification of hiatal hernias is that according to
types -1V [12,14,20,21]. Based on this classification, type
| hiatal hernia represents the largest number of cases and
is closely associated with GERD, with the remaining 5 %
being types II-IV hiatal hernia taken together [14].

We have received much the same results through our
approach to diagnostics. In our study, type | hiatal hernia
was also diagnosed in the vast majority of patients with
GERD - 94 (78.3 %). Whereas the rest of types II-IV
accounted for 21.7 % of patients. Some discrepancy, rep-
resented by a shift towards paraesophageal (type II), mixed
(type Il) and combined (type IV) hernias (21.7 %) compared
with the results presented by leading experts in the surgical
treatment of GERD, may be due to obligatory use by us
some additional diagnostic techniques in all patients.

Thus, polypositional video and photographic recording of
an radiological image and a detailed radiological anatomical
and physiological analysis of the hiatal hernia types after
examination (in particular, viewing the passage of radiological
contrast along the esophagus and stomach in a slow mode,
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the use of the Valsalva maneuver), as well as the mandatory
clarification of the diagnosis during the operation can increase
diagnostic accuracy, especially types II, lll and IV hemias,
as well as successfully identify small, difficult to visualize,
non-fixed (sliding) type | hernias. Detailed polypositional
radiological anatomical analysis of small non-fixed (sliding)
type | hernias using the Trendelenburg position and perfor-
ming the Valsalva maneuver has increased the diagnosis of
hiatal hernias in GERD patients up to 100 % in our study. At
the same time, the literature also mentions 80-90 % or more
of hiatal hernias in patients with GERD [16,20].

Thus, ours, as well as other research results obtained
due to using the presented diagnostic techniques and con-
firmed by intraoperative data suggest that the development
of GERD is extremely doubtful without disrupted anatomical
relationships in the esophagogastric junction area that
actually arise from hiatal hernia [2—4]. In view of so high
indicator of the hiatal hernia presence in this category of
patients, radiological diagnostics in GERD assumes a spe-
cial diagnostic value and significantly influences the choice
of surgical tactics [10,12,23].

Analyzing photo and video recordings in slow motion
makes it possible not only to determine the type of hernia
in detail and with high accuracy, but also to trace the chan-
ges that are invisible during the rapid passage of contrast
through the esophagus and stomach, to conduct a detailed
examination and assessment of the function, the eso-
phageal contours, peristalsis, wall thickness and elasticity,
the surface of the mucosal layer. Particular attention should
be paid to the use of a polypositional examination, since
the use of only a vertical direct projection can cause frequent
diagnostic errors and lead to an incorrect interpretation of
the obtained data.

In the course of our study, we noticed that the same
types of hernias can differ significantly in size, shape, lo-
cation. Like many surgeons specializing in the treatment of
GERD, we have repeatedly drawn attention to the fact that
the results of surgical treatment of GERD caused by a hiatal
hernia often significantly depend on the hernia type and size
[13,16,19]. Thus, a targeted detailed study of radiological
anatomy and radiological physiology of the esophagogastric
junction area using the presented diagnostic techniquesis a
prerequisite for accurate diagnosis of the hiatal hernia types,
influencing the choice of optimal tactics for the successful
treatment of GERD and prevention of its complications.

Conclusions

1. The development of gastroesophageal reflux di-
sease is mainly due to hiatal hernia leading to a violation of
the normal anatomical relationships in the esophagogastric
junction area in practically all patients.

2. Mandatory polypositional radiological diagnostics of
the esophagogastric junction using respiratory techniques,
video radiography with video capture and photographic
fixation is an important and effective method for deter-
mining and differentiating the hiatal hernia types and their
anatomical features.

3. Detailed radiological semiotics of the hiatal hernia
types is the key to choosing the optimal tactics for the suc-
cessful treatment of gastroesophageal reflux disease and
the prevention of its complications.

Zaporozhye medical journal. Volume 24. No. 2, March — April 2022



Conflicts of interest: authors have no conflict of interest to declare.
KoHAIKT iHTepeciB: BiACyTHIl.

Haailwaa o peaakuii / Received: 06.10.2021
MNicas poonpauoBaHHs / Revised: 12.10.2021
MpuitHaTo po ApyKy / Accepted: 17.12.2021

Information about authors:

Nykonenko A. 0., MD, PhD, DSc, Professor, Head of the Head of
the Department of Hospital Surgery, Zaporizhzhia State Medical
University, Ukraine.

ORCID ID: 0000-0002-5720-2602

Haidarzhi Ye. I., MD, PhD, Associate Professor of the Department
of Hospital Surgery, Zaporizhzhia State Medical University,
Ukraine.

ORCID ID: 0000-0001-7211-1795

Letkeman T. V., MD, Head of the X-ray Diagnostic Department,
Radiologist of the Highest Category, Communal Non-Profit
Enterprise “Zaporizhzhia Regional Clinical Hospital” of

the Zaporizhzhia Regional Council, Ukraine.

BiaomocrTi npo aBToOpiB:

HukoHeHko A. 0., A-p MeA. Hayk, NPpodecop, 3aB. Kad. rocmiTaAbHOI
Xipyprii, 3anopi3bkuit AepXaBHUIN MEAUYHUI yHIBEpCHTET, YkpaiHa.
larinapxi €. I., KaHA. MeA. Hayk, AOLEHT Kad. rocnitanbHoI Xipyprii,
3anopisbkiii AepxaBHU MeAYHUI YHIBEpCUTET, YKpaiHa.
NeTkemaH T. B., 3aB. PEHTTEHOAIArHOCTUUYHOTO BIAAINEHHS, AiKap-
peHTreHonor BULLOI Kateropii, KHIM «3anopisbka 0bAacHa KAiHIYHa
AikapHs» 30P, YkpaiHa.

References

[1] Pinto, D., Plieschnegger, W., Schneider, N. I., Geppert, M., Bordel, H.,
Hoss, G. M., Eherer, A., Wolf, E. M., Vieth, M., & Langner, C. (2019).
Carditis: a relevant marker of gastroesophageal reflux disease. Data
from a prospective central European multicenter study on histological
and endoscopic diagnosis of esophagitis (histoGERD trial). Diseases
of the Esophagus, 32(1), Article doy073. https://doi.org/10.1093/
dote/doy073

[2] Horgan, S., & Fuchs, K. -H. (Eds.). (2020). Management of
Gastroesophageal Reflux Disease. Springer, Cham. https://doi.
0rg/10.1007/978-3-030-48009-7

[3] DeMeester, T.R. (2019). Chapter 16 — Etiology and Natural History of
Gastroesophageal Reflux Disease and Predictors of Progressive Dis-
ease. In Charles J. Yeo (Ed.), Shackelford’s Surgery of the Alimentary
Tract, 2 Volume Set, (8th ed., Vol. 1, pp. 204-220). Elsevier. https:/doi.
0rg/10.1016/b978-0-323-40232-3.00016-9

[4] Schoppmann, S. F.,, & Riegler, M. (Eds.). (2021). Multidisciplinary
Management of Gastroesophageal Reflux Disease. Springer, Cham.
https://doi.org/10.1007/978-3-030-53751-7

[5] Richter, J. E., & Rubenstein, J. H. (2018). Presentation and Epidemio-
logy of Gastroesophageal Reflux Disease. Gastroenterology, 154(2),
267-276. https:/doi.org/10.1053/j.gastr0.2017.07.045

[6] Chen,J., &Brady, P.(2019). Gastroesophageal Reflux Disease: Patho-
physiology, Diagnosis, and Treatment. Gastroenterology Nursing, 42(1),
20-28. https://doi.org/10.1097/SGA.0000000000000359

[7] Vaezi, M. F. (Ed.). (2016). Diagnosis and Treatment of Gastroesoph-
ageal Reflux Disease. Springer, Cham. https:/doi.org/10.1007/978-
3-319-19524-7

[8] Akyiiz, F., & Mutluay Soyer, O. (2017). How is gastroesophageal
reflux disease classified? Turkish Journal of Gastroenterology, 28(1),
S10-S11. https://doi.org/10.5152/tjg.2017.04

[9] Fadeenko, G. D., & Gridnev, A. E. (2014). Gastroezofageal’naya re-
flyuksnaya bolezn’: pishchevodnye, vnepishchevodnye proyavieniya i
komorbidnost’ [Gastroesophageal reflux disease: esophageal, extrae-
sophageal manifestations and comorbidity]. (A. N. Belovol, Ed. ). 000
«Biblioteka «Zdorov'e Ukrainy». [in Russian].

[10] Smith, R. E., & Shahjehan, R. D. (2022). Hiatal Hernia. StatPearls
Publishing. https://www.ncbi.nlm.nih.gov/books/NBK562200/

[11] Savarino, E., de Bortoli, N., De Cassan, C., Della Coletta, M., Barto-
lo, O., Furnari, M., Ottonello, A., Marabotto, E., Bodini, G., & Savari-
no, V. (2017). The natural history of gastro-esophageal reflux disease: a
comprehensive review. Diseases of the Esophagus, 30(2), 1-9. https:/
doi.org/10.1111/dote. 12511

[12] Memon, M. A. (Ed.). (2018). Hiatal Hernia Surgery. Springer, Cham.
https://doi.org/10.1007/978-3-319-64003-7

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

[13] Schlottmann, F., Andolfi, C., Herbella, F. A., Rebecchi, F., Allaix, M. E.,
& Patti, M. G. (2018). GERD: Presence and Size of Hiatal Hernia
Influence Clinical Presentation, Esophageal Function, Reflux Profile,
and Degree of Mucosal Injury. The American Surgeon, 84(6), 978-982.

[14] Kohn, G. P, Price, R. R., DeMeester, S. R., Zehetner, J., Muenste-
rer, 0. J., Awad, Z., Mittal, S. K., Richardson, W. S., Stefanidis, D.,
Fanelli, R. D., & SAGES Guidelines Committee. (2013). Guidelines
for the management of hiatal hernia. Surgical Endoscopy, 27(12),
4409-4428. https://doi.org/10.1007/s00464-013-3173-3

[15] Fuchs, K. H., Babic, B., & Fuchs, H. F. (2019). Esophageal Sphincters in
Health and Disease. In C. J. Yeo, S. R. DeMeester, & D. W. McFadden
(Eds.), Shackelford’s Surgery of the Alimentary Tract (8th ed., Vol. 2,
pp. 2-10). Elsevier.

[16] Fomin, P.D., Grubnik, V. V., Nikishaev, V. I., & Malinovskii, A. V. (2008).
Neopukholevye zabolevaniya pishchevoda [Non-neoplastic diseases
of the esophagus]. Biznes-Intellekt. [in Russian].

[17] Slater, B. J., Dirks, R. C., McKinley, S. K., Ansari, M. T., Kohn, G. P,,
Thosani, N., Qumseya, B., Billmeier, S., Daly, S., Crawford, C.,
Ehlers, A. P., Hollands, C., Palazzo, F., Rodriguez, N., Train, A.,
Wassenaar, E., Walsh, D., Pryor, A. D., & Stefanidis, D. (2021).
SAGES guidelines for the surgical treatment of gastroesophageal
reflux (GERD). Surgical Endoscopy, 35(9), 4903-4917. https:/doi.
0rg/10.1007/s00464-021-08625-5

[18] Swanstrom, L. L., & Dunst, C. M. (Eds.). (2015). Antireflux Surgery.
Springer, New York, NY. https:/doi.org/10.1007/978-1-4939-1749-5

[19] Seo, H. S., Choi, M., Son, S. Y., Kim, M. G, Han, D. S., & Lee, H. H.
(2018). Evidence-Based Practice Guideline for Surgical Treatment of
Gastroesophageal Reflux Disease 2018. Journal of Gastric Cancer,
18(4), 313-327. https://doi.org/10.5230/jgc.2018.18.e41

[20] Fuchs, K. H., Babic, B., Breithaupt, W., Dallemagne, B., Fingerhut, A.,
Furnee, E., Granderath, F., Horvath, P., Kardos, P., Pointner, R.,
Savarino, E., Van Herwaarden-Lindeboom, M., Zaninotto, G., &
European Association of Endoscopic Surgery (EAES). (2014). EAES
recommendations for the management of gastroesophageal reflux dis-
ease. Surgical Endoscopy, 28(6), 1753-1773. https:/doi.org/10.1007/
s00464-014-3431-z

[21] Sfara, A., & Dumitrascu, D. L. (2019). The management of hiatal her-
nia: an update on diagnosis and treatment. Medicine and Pharmacy
Reports, 92(4), 321-325. https://doi.org/10.15386/mpr-1323

[22] Jobe, B. A., Richter, J. E., Hoppo, T., Peters, J. H., Bell, R., Den-
gler, W. C., DeVault, K., Fass, R., Gyawali, C. P., Kahrilas, P. J.,
Lacy, B. E., Pandolffino, J. E., Patti, M. G., Swanstrom, L. L., Kuri-
an, A. A, Vela, M. F., Vaezi, M., & DeMeester, T. R. (2013). Preope-
rative Diagnostic Workup before Antireflux Surgery: An Evidence and
Experience-Based Consensus of the Esophageal Diagnostic Advisory
Panel. Journal of the American College of Surgeons, 217(4), 586-597.
https://doi.org/10.1016/}.jamcollsurg.2013.05.023

[23] Koval', G. Yu. (Ed.). (2014). Klinicheskaya rentgenoanatomiya s
osnovami KT-anatomii [X-ray Clinical Anatomy with the Basics of CT
Anatomy]. Meditsina Ukrainy. [in Russian].

[24] Katz, P. O., Gerson, L. B., & Vela, M. F. (2013). Guidelines for the Di-
agnosis and Management of Gastroesophageal Reflux Disease. The
American Journal of Gastroenterology, 108(3), 308-329. https:/doi.
o0rg/10.1038/ajg.2012.444

[25] Schlottmann, F., Andolfi, C., Herbella, F. A., Rebecchi, F., Allaix, M. E.,
& Patti, M. G. (2018). GERD: Presence and Size of Hiatal Hernia
Influence Clinical Presentation, Esophageal Function, Reflux Profile,
and Degree of Mucosal Injury. The American Surgeon, 84(6), 978-982.

[26] Aye, R.W., & Hunter, J. (Eds.). (2016). Fundoplication Surgery. Sprin-
ger, Cham. https://doi.org/10.1007/978-3-319-25094-6

[27] Grubnik, V. V., Malinovsky, A. V., & Uzun, S. A. (2012). Laparosko-
picheskaya plastika gryzh pishchevodnogo otverstiya diafragmy: analiz
otdalennykh rezul'tatov v svete novoi klassifikatsii i obzor literatury
[Laparoscopic repair of hiatal hernias: analysis of long-term results
based on new classification and literature review]. Ukrainskyi zhurnal
khirurhii, (4), 34-40. [in Russian].

[28] Malinovsky, A. V., & Grubnik, V. V. (2012). Dizain prospektivnykh ran-
domizirovannykh issledovanii po laparoskopicheskoi plastike bol'shikh
i gigantskikh gryzh pishchevodnogo otverstiya diafragmy [Design of
prospective randomized trials on laparoscopic repair of large and giant
hiatal hernias). Ukrainskyi zhurnal khirurhii, (4), 121-129. [in Russian].

ISSN 2306-4145  http://zmj.zsmu.edu.ua 175


https://orcid.org/0000-0002-5720-2602
http://orcid.org/0000-0001-7211-1795
https://doi.org/10.1093/dote/doy073
https://doi.org/10.1093/dote/doy073
https://doi.org/10.1007/978-3-030-48009-7
https://doi.org/10.1007/978-3-030-48009-7
https://doi.org/10.1016/b978-0-323-40232-3.00016-9
https://doi.org/10.1016/b978-0-323-40232-3.00016-9
https://doi.org/10.1007/978-3-030-53751-7
https://doi.org/10.1053/j.gastro.2017.07.045
https://doi.org/10.1097/SGA.0000000000000359
https://doi.org/10.1007/978-3-319-19524-7
https://doi.org/10.1007/978-3-319-19524-7
https://doi.org/10.5152/tjg.2017.04
https://www.ncbi.nlm.nih.gov/books/NBK562200/
https://doi.org/10.1111/dote.12511
https://doi.org/10.1111/dote.12511
https://doi.org/10.1007/978-3-319-64003-7
https://doi.org/10.1007/s00464-013-3173-3
https://doi.org/10.1007/s00464-021-08625-5
https://doi.org/10.1007/s00464-021-08625-5
https://doi.org/10.1007/978-1-4939-1749-5
https://doi.org/10.5230/jgc.2018.18.e41
https://doi.org/10.1007/s00464-014-3431-z
https://doi.org/10.1007/s00464-014-3431-z
https://doi.org/10.15386/mpr-1323
https://doi.org/10.1016/j.jamcollsurg.2013.05.023
https://doi.org/10.1038/ajg.2012.444
https://doi.org/10.1038/ajg.2012.444
https://doi.org/10.1007/978-3-319-25094-6

Original research

UDC 616.33-089.87-072.1+616.366-089.87]-035
DOI: 10.14739/2310-1210.2022.2.243597

Laparoscopic sleeve gastrectomy and simultaneous cholecystectomy:
a choice of optimal tactics

I. M. ToduroviAF 0. V. Perekhrestenko@AE Q. 0. Kalashnikov(> *8P
S. V. Kosiukhno(2°E

State Scientific Institution “Center for Innovative Medical Technologies of the National Academy of Sciences of Ukraine”, Kyiv

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 the article

Key words:
obesity,
cholelithiasis,
laparoscopy,
gastrectomy,
cholecystectomy.

Zaporozhye
medical journal
2022; 24 (2), 176-180

*E-mail:
4542086@gmail.com

Katouosi croBa:
OXMPIHHA,
XOBYHOKaM'siHa
xBopoba,
AanapockonivyHa
pyKaBHa
peseKLis WAYHKa,
XOAELIMCTEKTOMIS.

3anopisbkui
MeAWUYHUI XXyPHaA.

2022.T. 24, Ne 2(131),

C. 176-180

176 ISSN 2306-4145 http://zmj.zsmu.edu.ua

Obesity has become a worldwide pandemic that has led to an increase in morbidity and mortality in patients, both young and old.
Conservative treatments for obesity did not live up to expectations. Bariatric surgery has been proven to be a safe and effective
treatment for obesity with weight reduction, resolution of obesity-related comorbidities, improved quality of life and an increased
life expectancy.

Laparoscopic sleeve gastrectomy (LSG) has become the most popular bariatric procedure worldwide. Whether to perform simul-
taneous cholecystectomy (CHE) during bariatric surgery is a subject of debate among bariatric surgeons.

The aim of the study was to form an optimal tactics regarding the expediency of performing simultaneous CHE in LSG in patients
with obesity.

Materials and methods. Between January 2012 and March 2021, 59 morbidly obese patients underwent LSG and were considered
for the present study. The patients were subdivided in the first group undergoing LSG (n = 39) and the second group undergoing
LSG with simultaneous CHE (n = 20). Demographics of both groups were similar.

Results. The mean BMI in the first group was 51.9 £ 7.6 kg/m? with no significant difference compared to the second group values
48.7 £ 7.1 kg/m? (P = 0.117). There was no significant difference in pain syndrome level and postoperative in-patient treatment
duration (P = 0.236 and P = 0.983, respectively) in the groups.

Assuming equal intraoperative tactics and approaches to patient management after LSG, the simultaneously performed CHE
resulted in significant prolongation of surgical intervention time (P = 0.0001). The postoperative complication rate in the second
group was slightly higher than that in the first group, but it did not reach the statistical significance (P = 0.198). No significant
difference in the fatality rate was detected in the study groups (P = 0.16).

Conclusions. Simultaneous CHE during LSG is safe and warranted when indicated in gallstone disease. Simultaneous CHE
during LSG is still debatable.

NanapockoniuHa pykaBHa pe3eKLjfl LUIAYHKa Ta CUMYAbTaHHA XOAELUCTEKTOMIS:
BU6ip oNnTMMaAbHOI TAKTMKU

1. M. Toaypos, O. B. NepexpecrteHko, 0. 0. KanawHikos, C. B. KoctoxHo

OXMPpiHHS CTaNo BCECBITHLOIKO NaHAEMIE, sika NpuaBena Ao 30inbLleHHs 3aXBOPIOBAHOCTI, CMEPTHOCTI | MOMOAMX, | NITHIX NaLjieH-
TiB. KoHCepBaTuBHi MeToaM NikyBaHHS OXMPiHHS He BUNpaBaani odikyBaHb. [loBeaeHo, Lo bapiatpuyHa xipypris — 6e3neyHun Ta
eeKTMBHIUI MeTOZ, NiKyBaHHS OXVPIHHA 3i 3MEHLLIEHHAM Bark, KOMNEHCALIEK CynyTHIX 3aXBOPIOBaHb, NMOB’A3aHUX 3 OKUPIHHAM,
MOKPALLEHHAM SIKOCTi Ta 36iNbLUEHHSIM TPUBANOCTI XUTTS.

JlanapockoniyHa pykaBHa pesekuis wnyHka (JIPPLU) crana HainonynsipHiLoto 6apiatpuyHoi onepalieto B ycboMy CBiTi. MUTaHHs
Mpo Te, Y1 BUKOHYBATU CUMYNbTaHHy xoneuuctektomito (XE) nig yac BapiaTpuyHoi onepaLlii, — NpeaMeT HayKoBOi ANCKYCi.

MeTta po60Tu — cchopmyBaTh ONTUMANbHY TaKTUKY LLOAO AOLINBHOCTI ofHO4acHoro BukoHaHHs XE nig yac JIPPL y nauieHTiB
3 OKUPIHHSAM.

Matepianu ta metoau. Y pocnimkeHHs 3anyunnu 59 nauieHTiB 3 OXuUpiHHAM, skum BukoHanw JIPPLL y nepiog i3 ciuHs
2012 pgo GepesHs 2021 poky. MauieHTiB noginunn Ha rpynu: y nepLy rpyny BKMKYUNW XBOPUX, kUM BukoHanu JIPPLL
(n =39), y apyry — ocib, skum 3givicHunu JIPPL i cumynestanHy XE (n = 20). JemorpadivHi nokasHuki nauieHTis 0box rpyn
3iCTaBHI.

Pesynirartu. Cepegrint IMT y nepuwint rpyni ctaHosuB 51,9 + 7,6 kr/m?, 6e3 3Ha4yLLOl pisHWL LLOAO NoKasHKKa Apyrol rpynu —
48,7 + 7,1 kr/m? (p = 0,117). He BusiBunm BiporigHy pisHWLEO 3a piBHEM BONbLOBOrO CUHAPOMY Ta TPMBANICTIO MiCNsonepaLiiHoro
CTaLioHapHOro NikyBaHHs Mix rpynamm (p = 0,236 Ta p = 0,983 BignosigHo).

[Mpw ogHakoBiN iHTpaonepawiHin TakTi Ta Nigxoaax Ao BeaeHHs nauiexTis nicns JIPPLU ogHoyacHe BukoHaHHst XE npu3seno
[0 3HaYyLLOro 3BinbLUEHHs TpMBaNoCTi XipypriyHoro BTpyyaHHs (p = 0,0001). YactoTa nicnsonepauiiiiux ycknagHeHs y 2 rpyni
[eLLo nepeBsyLLyBana nokasHuK nepLuoi rpynu, ane He Aocsra piBHS CTaTUCTUYHOI 3HavywocTi (p = 0,198). BiporigHoi pisHuui
3a NOKa3HUKOM NeTanbHOCTI y rpynax JocnimkeHHs He Busiunm (p = 0,16).

BucHoBku. CumynsranHa XE nig yac BukoHaHHs JIPPLL Ge3neyHa i BnpaBgaHa, konw B naujieHTa aiarHocToBaHa XoBYHOKaM iHa
xBopoba. BigkpuTiM nuTaHHAM 3anuLLaeTbes AOUINbHICTb ogHodacHoi XE nig vac JTPPLL.
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Pandemic character of obesity spreading, among other
things, has actualized the matters of a great number of
concomitant overweight-related diseases. The problem of
cholelithiasis has not become an exception. In fact, some
modern studies have shown that the incidence of cholecys-
tolithiasis in obese patients, just based on the ultrasound
examination, runs to 45 % and significantly exceeds
the general population value. An additional histological
examination of specimens after cholecystectomy (CHE)
evidences even higher degree of incidence of the above
mentioned pathology in the specified patient category [1,2].
It is important that obese patients, compared to subjects
with normal body weight, have significantly higher degree of
complication incidence related to cholelithiasis, namely, acute
cholecystitis, pancreatitis, obstructive jaundice [3]. An intensive
increase in cases of metabolic surgery has also made the re-
searchers focus their attention on the matters of gallbladder
lithogenesis associated with surgically-induced weight loss [4].
While “symptomatic” cholelithiasis is an unanimously
recognized indication to CHE either during a metabolic
operation or as a separate intervention, the reasonability
of simultaneous extraction of “asymptomatic” calculous
gallbladder during the surgical treatment of obesity is
nowadays the subject of quite a fierce scientific dispute [5].
The supporters of simultaneous CHE give reasons
for their opinion stating that such an expansion of surgical
intervention does not increase the postoperative compli-
cation rate, and at the same time it relieves the patient of
the necessity to be reoperated on and to have additional
associated risks in future [6]. In contrast, a number of
investigators put in doubt the necessity of combining two
surgical operations in such a way, placing the emphasis
on further higher increase and actualization of operative
and anesthetic risk, being it high any way, in patients with
obesity and metabolic syndrome [7].
That is why solving this problem aimed to improvement
of metabolic surgery outcomes is definitely important.

Aim

The aim of the study was to explore the impact of simulta-
neous CHE in asymptomatic cholelithiasis on postoperative
course in patients at high operative and anesthetic risk after
laparoscopic sleeve gastrectomy (LSG) and to optimize
the tactics of surgical treatment for patients with combination
of morbid obesity and cholelithiasis.

Materials and methods

Aretrospective analysis of surgical treatment outcomes was
carried out in 59 patients with morbid obesity who under-
went LSG from 2012 to 2021 (39 patients) — the first study
group, or LSG with simultaneous CHE due to asymptomatic
cholelithiasis (20 patients) — the second group.

The inclusion criteria were as follows:

— morbid obesity (BMI over 40 kg/m?);

— concomitant pathology which significantly increases
operative and anesthetic risk up to Ill-IV level according
to ASA;

- no absolute contraindications to LSG.

All the patients enrolled into the study had asympto-
matic course of concomitant cholelithiasis.
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Fig. 1. Visual Analogue rating Scale of pain syndrome intensity.

A comparative analysis of operating time in the patient
groups, pain syndrome level, complication rate in early
postoperative period (including directly related to CHE), time
of postoperative inpatient care was carried out, causes and
consequences of refused simultaneous CHE in asympto-
matic cholelithiasis were examined.

Surgical technique of LSG. Using electrosurgical instru-
ments LigaSure ona 12 mm diameter calibrating tube (36 Fr),
mobilization of the greater curvature and the gastric fundus
was performed with electrical ligation of gastric branches
of the right and left gastro-epiploic vessels, short vessels
and posterior gastric artery with obligatory dissection of
diaphragmatic ligament and visualization of the left crus of
the diaphragm. The latter is a criterion for the mobilization
adequacy in the area of the gastric fundus. The initial level
of greater curvature mobilization was at the distance of 4
cm from the pylorus. Then, the calibration tube was inserted
into the duodenum and its location along a lesser curvature
was preserved. With the help of endoscopic linear stapler
Echelon Flex of Ethicon company or Endo GIA of Medtronic
company, a step-by-step vertical gastrectomy was performed
on the 12 mm (36 Fr) calibrating tube at the 4 cm level from
the pylorus (initial mobilization point) to the angle of Hiss pro-
viding the width of the gastric tube up to 2 cm and controlled
deviation of the staple stitch line at 1 cm from the esophageal
gastric junction. The resection stage of the operation was
performed under the condition of moderate lateral traction
of the stomach greater curvature by an assistant strictly
beyond the line of its mobilization. The staple suture line
was peritonized on the calibration tube with a continuous
sero-serous suture. During the operation, each patient
underwent a test for the tightness of the gastric tube with a
solution of methylene blue through a nasogastric tube, and
the operation was completed by drainage of the abdominal
cavity.

The Visual Analogue Scale (VAS) s intended for evalu-
ation of pain syndrome intensity. It represents a continuous
scale with a 10 cm long horizontal line and points located
onit: “No hurt”, “Hurts a little bit”, “Hurts a little more”, “Hurts
even more”, “Hurts a whole lot” and “Hurts worst” (Fig. 7).
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Table 1. Nature and incidence of concomitant pathology for obesity in the study

groups

Concomitant disease

Arterial hypertension

First group Second group
(WS 39) (n= 20)

Ischemic heart disease 8 205 5 25
Type 2 diabetes mellitus 12 30.8 5 25
Chronic lymphovenous insufficiency of the lower extremities 9 231 6 30
Sleep apnea syndrome 5 12.8 3 15
Chronic obstructive pulmonary disease 7 17.9 4 20
Total number of patients with concomitant diseases* 35 89.7 18 90

#: one patient may have one or several concomitant diseases.

Table 2. Comparative patient clinical characteristic

Parameters, units of measure

Study groups

First group Second group
(n=39) (n=20)

Age, years 43.6+10.6 473181 0.173*
Weight, kg 154.5+25.8 142.0 +23.5 0.075*
BMI, kg/m? 519+76 487+71 0.117*
Sex: MIF 18/21 8/12 0.653**
Test for gastric tube leakproofness 100 % 100 %
Complications: 2137 317 0.198**
— intra-abdominal bleeding 1 1
— failure 1 1
— rhabdomyolysis 0 1
Drain 100 % 100 %
Antibiotic prophylaxis 100 % 100 %
Prevention of venous thromboembolism 100 % 100 %
Operation duration, min 127.2+£22.7 190.3+£43.9 0.0001*
Pain level by the VAS 48 hours after operation 1.1940.60 1.3240.40 0.236*
Postoperative hospitalization duration 76+25 77+28 0.983*
Treatment outcome: recovered/fatality rate 39/0 19/1 0.16**

*: Student’s t-test; **: Pearson’s chi-squared test.

The procedure of pain syndrome intensity evaluation
according to the VAS was the following. Patients were
asked to mark a point on the line that best corresponded to
the severity of their pain intensity. The higher point meant
the pain syndrome intensity value.

The statistical data processing has been carried out by
the methods of descriptive statistics with the use of statistical
analysis packet SPSS, version 23. The descriptive statistics
was applied in order to obtain demographic data. Statistical
ratios of mean values (M), as well as the mean square deviation
(SD) were used in the work. In order to evaluate statistically
significant difference in qualitative values of variables subjected
to normal distribution law, parametric methods of evaluation in
independent groups were used (Student’s t-test). The compar-
ison of frequency characteristics of the examined parameters
in different groups of patients was carried out in accordance
with Pearson'’s chi-squaredtest. The difference was considered
statistically significant at a level of P < 0.05.

Results

There were 33 (55.9 %) men and 26 (44.1 %) women
among 59 patients enrolled into the study, the mean age
of the patients enrolled into the study was 44.8 + 9.9 years
(from 21 to 68 years), the mean body mass index was
50.9 + 7.5 kg/m? (from 40.0 to 76.3 kg/m?).
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The mean age in the first group was 43.6 + 10.6 years
(from 21 to 68 years) and it was less statistically significant
than in the second study group: 47.3 + 8.1 years (from 32 to
62 years) (t=1.381; P=0.173). The mean body mass value
and body mass index in the first group was fixed at the level
of 154.5 £ 25.8 kg (from 115 kg to 249 kg) and 51.9 + 7.6
kg/m? (from 40.0 kg/m? to 76.3 kg/m?) respectively, with no
significant difference compared to that values in the sec-
ond group: 142.0 + 23.5 kg (from 102 kg to 189 kg) and
48.7 + 7.1 kg/m? (from 40.0 kg/m? to 61.7 kg/m?) (P > 0.05).

No significant difference in the incidence of concomi-
tant diseases and metabolic disturbances for obesity was
detected either in the study groups (Table 7).

The level of operative and anesthetic risk according
to ASA was comparable in patients from the first and
the second group.

Comparative data related to patient clinical characte-
ristics, properties of surgical intervention and postoperative
period management are represented in Table 2.

The above-mentioned data evidence that under
condition of similar intraoperative tactics and approaches
to patient management after sleeve gastrectomy, the si-
multaneous CHE resulted in significant prolongation of
surgical intervention time (t = 7.3; P =0.0001). In this case,
no significant difference in pain syndrome level, postope-
rative in-patient treatment duration was detected (t = 0.87;
P =0.236 and t = 0.021; P = 0.983) in the groups.

The postoperative complication rate in the second
group was slightly higher than that in the first group, but it did
not reach the statistical significance (x?= 1.661; P =0.198).
The complications in both groups were also comparable by
their nature and severity. However, an additional analysis
of the obtained data evidenced that in the second study
group, 2 of 3 cases of complicated postoperative course
were directly related to the simultaneous CHE.

The first case of intra-abdominal bleeding occurred
due to an unnoticed intraoperative marginal wounding
the hepatic segment 3, probably, while changing the trocar
position in the epigastrium for CHE.

The second case (rhabdomyolysis syndrome) was
caused by a significant prolongation of surgical intervention
time (from 160 minutes of sleeve gastrectomy to total 315
minutes) due to simultaneous intervention in a patient with
morbid superobesity in the conditions of high operative and
anesthetic risk.

Other complications in patients enrolled in the study (1
case of gastric tube stapler suture line failure in each group
and 1 case of intra-abdominal bleeding from the stapler su-
ture line in the second study group) were not related to CHE.

All the patients who had a complicated postoperative
course were reoperated on. In the first study group, no
fatal cases were registered. In the second study group,
one patient died due to rhabdomyolysis syndrome with
the development of acute renal failure. No significant dif-
ference in the fatality rate was detected in the study groups
(x2=1.984; P =0.16).

It is important to emphasize that among the first study
group patients, 4 individuals had asymptomatic cholelithi-
asis, the simultaneous CHE was not performed to them for
tactic considerations. In 2 patients — due to hepatic cirrhosis
and a high risk of uncontrolled bleeding from the gallbladder
bed, in 2 patients — due to a high operative and anesthetic
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risk (ASA IV), time prolongation of technically complex
sleeve gastrectomy and predicted critical total surgical
intervention time prolongation. The early postoperative
period was without complications in the above-mentioned
patients. During the further postoperative follow-up from one
to two years, no cholelithiasis symptoms or complications
were detected in any of the patients.

Discussion

With regard to a high incidence of cholelithiasis in the popu-
lation of obese patients (according to modern literature data,
it is from 19 % to 45 %), the issue of surgical treatment
tactics in patients with such a variant of combined pathology
is undoubtedly relevant.

Special attention should be paid to the patients with high
operative and anesthetic risk and asymptomatic course of
cholelithiasis who are planning to undergo sleeve gastrec-
tomy [8]. The literature data concerning the reasonability of
combining LSG and CHE now are not free from significant
discrepancies. However, some authors make a conclusion
about the safety of simultaneous surgery in the above
mentioned variant based on the study results, other ones
point out an increase in postoperative complication rate and
terms of in-patient treatment [7].

Until 2018, we routinely combined LSG and CHE in
case of asymptomatic cholelithiasis. However, two above
mentioned cases of complications directly related to CHE
(one of them had fatal outcome) have become a meaningful
reason to review the intraoperative tactics and to carry out
this retrospective treatment.

According to the results, we have not obtained honestly
significant difference in the complication, severity rate
and in other basic values of postoperative period course
in the groups. Only significant prolongation of surgical
intervention time has become an exception, that in any
event is very important in metabolic surgery. In particular,
according to the data of modern studies, the duration of
surgical intervention over 4 hours is an independent risk
factor for the development of such a severe complication
as rhabdomyolysis syndrome which often becomes fatal in
obese patients [9]. Moreover, the prolongation of surgery
time and, as a consequence, of general anesthesia, also
predetermines a more frequent development of cardio-vas-
cular and respiratory complications [8].

Given this, we started to consider potential surgery
time more carefully, paying attention to both the duration of
sleeve gastrectomy stage and technical conditions of CHE.
In particular, it included the limitation of “working area”, es-
pecially in the conditions of visceral obesity, the ergonomics
of surgeon’s work in case of atypical placement of trocars,
hepatic hypertrophy with structural changes peculiar to non-
alcoholic steatohepatitis, fibrosis or cirrhosis, primary visual
evaluation of gallbladder anatomy (intrahepatic localization,
adhesive process, volume of fat tissue in the neck zone etc.).
In case of a real risk of surgery time prolongation for over
3.5 hours, mainly in comorbid patients with ASA llI-IV, we
did not consider the simultaneous CHE option.

In the context of this discussion, long-term effects of
such a tactical decision are especially interesting. Accord-
ing to the literature data, the indications for CHE after LSG
(due to the symptoms of cholelithiasis) are in 0.9-13.0 %
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of patients and they are not significantly different from
the value in total population within the range of 6-25 %
[1,3]. That is why the fact of simultaneous operation refusal
does not probably imply any additional risks for patient,
that, however, could not be neither proven nor disproven
based on the study which we have carried out, given
the small number of such patients. This issue definitively
requires further examination.

The reference to the fact that a recurrent surgical
intervention (CHE) after LSG could probably be more
complicated due to the adhesive process in the abdominal
cavity is one of powerful arguments of those who support
simultaneous surgery [6]. Having so far no an experience
of phase operations in patients with obesity and simulta-
neous cholelithiasis, once again we would like to mention
the following. While operating 8 patients due to secondary
lithogenesis with a significant weigh regression (they were
not enrolled into the study), we have not observed a single
case of any significant adhesive process hampering or
causing prolongation of surgical intervention time in CHE.
At the same time, typical position of trocars and improve-
ment of operating conditions related to body weight loss in
patients significantly simplified the operative technique and
approximated it to the level of standard primary CHE. Our
point of view is also confirmed by a number of literature pri-
mary sources, that generally demonstrates the necessity
of further examination of the above mentioned matter [7].

In general, taking into consideration the study results
and giving a summary of the above-mentioned, we can
state that in case of asymptomatic course of cholelithiasis,
both simultaneous CHE and the refusal of it in case of LSG
in obese patients with high operative and anesthetic risk,
are now acceptable options. At the same time, the variation
in tactics should be well-grounded and based on under-
standing patient particular characteristics in metabolic sur-
gery and on potential risk to benefit ratio of one or another
decision in each individual case.

Conclusions

1. The simultaneous cholecystectomy during lapa-
roscopic sleeve gastrectomy in obese patients with
asymptomatic cholelithiasis has not led to an increased
pain syndrome level, complication incidence rate and
prolonged duration of postoperative in-patient treatment,
having significantly prolonged the surgical intervention
time in this case.

2. The decision concerning the reasonability or inadvisa-
bility of simultaneous cholecystectomy in the above-men-
tioned patients should be based on potential risks to
benefits ratio of the chosen tactical option for each individual
patient. Particularly, in case of choosing operative tactics,
we should take into consideration the general level and
specific factors of operative and anesthetic risk in metabolic
surgery, surgical intervention time, intensity of morphological
changes in hepatic parenchyma, technical conditions of
cholecystectomy.

3. Areasonable refusal of simultaneous operation is an
acceptable tactical decision.

Prospects for further research are to formulate
standardized management tactics for patients with obesity
and asymptomatic cholelithiasis.
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Aim. To determine the features of the intestinal microbiota in obese children with non-alcoholic fatty liver disease (NAFLD) de-
pending on the functional state of the gallbladder.

Materials and methods. A total of 73 children aged 10-17 years (mean age — 12.15 + 2.51 years) were examined. According to
body mass index, transient elastography (Fibroscan®), and ultrasound data, the patients were divided into 3 groups: group | — 35
obese children with NAFLD and gallbladder hypokinesia, group Il — 30 obese children with NAFLD and gallbladder normokinesia,
group Il (control) — 8 healthy children with normal weight and gallbladder normokinesia. Contractile function of the gallbladder
was assessed by ultrasound examination after physiological food loading. Small intestinal bacterial overgrowth (SIBO) and lac-
tose absorption were assessed with the hydrogen breath test (HBT) with lactose loading using a Gastrolyzer (Bedfont Scientific
Ltd, UK). Qualitative and quantitative intestinal microbiome composition were studied using bacterial culture method with ten-fold
dilutions (10'-10) on standard sets of selective and differential-diagnostic culture media for the isolation of aerobic and anaer-
obic microbes. Fecal short-chain fatty acid (SCFA) content was evaluated with gas chromatography (Chromatec-Crystal-5000).

Results. Lactose-dependent SIBO was observed in almost half of NAFLD patients (42.9 %) without significant differences de-
pending on functional activity of the gallbladder. Patients with decompensated dysbiosis predominated in group | children (37.1 %
of patients). In group Il children, the subcompensated dysbiosis was more common (36.7 % of patients). The concentration of
Lactobacillus and Enterococcus in group | patients was significantly 1.9 times (P <0.05) and 1.4 times (P < 0.05) lower, respectively,
than that in group Il patients. The level of fecal acetic acid and butyric acid in group | children was 6.9 and 2.0 times (P < 0.05)
increased, respectively, compared to control group, assuming bile acids involvement in the regulation of microbiome composition.

Conclusions. Impaired contractile function of the gallbladder in NAFLD children is associated with a sharp decrease in the number
of major symbionts of the intestinal microbiota as well as increased production of acetic and butyric SCFA.

MikpobioTa KMWKIBHMKA B AiTE€N 3 0XXMPIHHAM i HEAAKOTOAbHOIO XXMPOBOIO
XBOp006010 NeviHKKU 3aneXHO Bia QYHKLIi )KOBYUHOTrO MiXypa

0. M. CtenaHos, H. 0. 3aBropoaHs, 0. M. Tatapuyk, |. A. KaeHiHa, O. |. [paboBcbka,
E. B. 3urano, 0. IN. MeTiwko, H. C. BiuHapeBcbkKa, B. B. AoAronoroBa

MeTa po6oTm — BU3HaUNTK 0COBNMBOCTI MiKPOBIOLIEHO3Y TOHKOTO Ta TOBCTONO KWLLIEYHWKA B AiTEl i3 HearnkoronbHOK XUPOBOIO
xBopoBoto neviHky (HAXKXIT) 3anesHo Bif thyHKLIOHamNbHOMO CTaHy XOBYHOTO Mixypa (MKM).

Marepianu ta metogu. O6ctexvnu 73 aitei i3 HAXKXIT Bikom Big 10 go 17 pokis. BignosigHo [o iHaekcy macy Tina, AaHux
TpaHsieHTHoI enacTorpadii (Fibroscan®) Ta ynsTpa3sykoBOro AOCTIZKEHHS NaLieHTiB noginunu Ha rpynu: | — 35 giteit i HAXXI,
OXMpiHHAM Ta rinokiHesieto XKM; Il — 30 giten i3 HAXKXT, oxupiHHam Ta HopmokiHesieto XXM; Il (koHTponbHa) — 8 BigHOCHO
300POBYVX AiTEN i3 HOPMAnbHOI Macoto Tina Ta HopMmokiHesieto KM. MoTtopHo-eBakyaTopHy dyHKLito KM ouiHoBanu 3 BUKo-
PUCTaHHAM (Di3iONONYHOMO Xap4YoBOrO HaBaHTaXEHHS. Xpomatorpadito KOPOTKONAHLIOrOBUX XMPHUX KACIOT y KonpodinsTpari
nauieHTiB 3giicHunn Ha xpomartorpadyi Xpomatek-Kpuctan-5000. Bugosuit i KinbkicHuid cknag Mikpodropy BMICTY TOBCTOI KMLLIKA
BW3HAYMIM METOAOM MOCIBY AeCSTUKpaTHUX po3seaeHs (107—10°), BUKOPUCTaBLUM CTaHAAPTHUIA HABip eNeKTUBHUX | AndepeH-
LLiiHO-AiarHOCTNYHIX NOXMBHWX CEpPeoBULL AN BUAINEHHS aepobHUX Ta aHaepobHMX MiKpoopraHiamiB. [iarHOCTMKy CUHAPOMY
HaANMLLIKOBOroO BakTepianbHOro POCTy BUMKOHANM 3a 4OMOMOroK BOAHEBOTO ANXaNbHOMO TECTY 3 HABAHTAXEHHAM i3 NIaKT03010,
BUKOpUCTanu rasoaHaniaatop «Gastro» Gastrolyzer (Bedfont Scientific Ltd, Benuka Bputanis).

Pesynbratu. Jlakto303anexH1in cCMHOPOM HaamnuLIKOBOro 6akTepianbHOro pocTy BU3HAYMIN Maixe Y NOMoBUHM XBOpKX (42,9 %)
Ha HAXKXI HesanexHo Big doyHKUioHanbHKX 3miH XKM. Y aiteit i HAXKXIT i rinodoyHkuieto KM vacTilue BUSBNAnv 4EeKOMNEHCOBaHY
chopmy aucbiosy (37,1 % Bunazkis), 3 HopmokiHesieto XXM — cybkomneHcoBaHy (36,7% Bunaakis). KoHueHTpauis Lactobacillus
(8 1,9 pasa, p < 0,05) Ta Enterococcus (B 1,4 pasa, p < 0,05) BiporigHo Hk4a B nauieHTiB 3 HAXKXI i rinocpyHkuiero XKM, Hix y
XBOPUX i3 HOPManbHOK MOTOPHO-eBakyaTopHOKO yHKLieto XKM. PiBeHb hekanbHoi oLToBOI kucnotu B aiter i3 HAXXIT i rinoki-
Hesieto XXM 36inbLuyBaBcs B 6,9 pasa (p < 0,05), a piBeHb MacnsiHOT kucnotn — Bagii (p < 0,05) NOPIBHSHO 3 rPyMoK KOHTPOIHO.
Lle cBigunTb NPO y4acTb XKOBYHUX KACIOT Y PErynsuji AKiCHOro Ta KinbKiCHOro cknagy KULIKOBOMO Mikpobiomy.

BucHOBKM. 3HIKEHHS CKOPOTNMBOI (OYHKLIT )KOBYHOO Mixypa B Aitew i3 HAXKXIT acouiiioBaHe 3 pi3kM 3MEHLLEHHSM KifbKOCTi
OCHOBHMX CUMBIOHTIB KULLKOBOTO MIKpOBIOLIEHO3Y, 30iNbLUEHHSIM KOHLIEHTpaLLi yMOBHO-NAaToreHHOi MiKpodhriopy, a Takox nigsu-
LLIEHHSIM NPOAYKLi OLITOBOI Ta MaCnsHOi KOPOTKONAHLIOrOBUX XXMUPHWX KUCTIOT.
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Original research

The number of children with non-alcoholic fatty liver disease
(NAFLD) has increased in recent years. The development
of NAFLD in children is associated with obesity in 23-53 %
of cases [1,2].

Fatty infiltration of the liver, pancreas, and biliary tract
associated with digestive dysfunction is accompanied by
the development of intestinal dysbiosis. Changes in intes-
tinal microbiota, in turn, can promote systemic inflammation
and contribute to the NAFLD progression [3,4]. Moreover,
some evidence has been obtained that the accumulation of
fatin the gallbladder (GB) wall in obese patients can lead to
GB contractility impairment [5,6] which can also contribute to
the NAFLD development and progression due to disruption
of bile acid circulation [7].

Recent studies have shown that the intestinal mi-
crobiota plays an active role in the NAFLD pathogenesis
through the control of bile acids circulation and bile acid
profile modification [8]. Since bile acids are not only die-
tary lipids emulsifiers but also act as signaling molecules
through binding to the G-protein-coupled bile acid receptor
and farnesoid X receptors expressed both in the liver and
in the intestine, they are involved in important metabolic
processes such as glucose and lipid homeostasis and have
a beneficial impact on host metabolism. Although intestinal
bacteria control the production of secondary bile acids, bile
acids themselves, in turn, can affect the gut microbiota
composition, so may contribute to bacterial overgrowth
development. It is currently not completely clear to what
extent alterations in the intestinal microbiota of patients
contribute to bile acid dysregulation, or whether bile acids
affect the function and composition of the intestinal micro-
biome in NAFLD children.

Anincrease in the absolute number of microorganisms
or changes in the qualitative composition may lead to
increased intestinal permeability, bacterial translocation,
activation of inflammatory pathways and progression of
liver structural changes [9,10]. There is certain evidence
that the intestinal barrier dysfunction as well as intestinal
microbiota dysbiosis correlate with the severity of liver ste-
atosis and fibrosis [8]. Furthermore, changes in intestinal
microbiota may cause increased production and absorption
of short-chain fatty acids (SCFA) from the intestine because
some SCFA are produced by different species of colonic
saccharolytic microflora through microbial digestion [11].
The SCFA ratio reflects the domination of certain bacterial
species in the intestinal microflora [12].

Thus, the relationship between intestinal microbiota
and the hepatobiliary system functionality in NAFLD re-
mains a relevant target of pediatric research and requires
further study.

Aim
The aim of the study: to determine intestinal microbiota

features in obese children with NAFLD depending on
the functional activity of the gallbladder.

Materials and methods

A total of 73 children aged 10-17 years (mean age —
12.15 1 2.51 years) were enrolled. The materials provided
for publication do not conflict with the bioethics. All patients

ISSN 2306-4145  http://zmj.zsmu.edu.ua

and their parents give the written informed consent to
conduct the studly.

The inclusion criterion for the study was the presence of
NAFLD and obesity. The exclusion criterions from the study
were acute infections or other inflammatory diseases,
chronic viral, autoimmune and toxic hepatitis, cholelithiasis.

The presence of NAFLD was proved by transient elas-
tography (FibroScan®502 touch, Echosens, France) with
controlled attenuation parameter (CAP) measurement. The
contractile function of the GB was assessed with ultrasound
using a physiological food loading: bread (40 g), butter
(20-25 g), cheese 45-50 % (20 g), tea (150-200 ml) with
sugar (5 g). The 34-64 % decrease in the GB volume by
the 60th min corresponded to the normokinesia of GB, less
than 34 % — hypokinesia.

According to body mass index, transient elastography,
and ultrasound findings, the patients were divided into
3 groups: group | — 35 obese NAFLD children with GB
hypokinesia, group Il — 30 obese NAFLD children with GB
normokinesia, group Ill (control) — 8 healthy children with
normal weight and GB normokinesia.

Evaluation of fecal SCFA was performed via gas
chromatography on a Crystal-5000 chromatograph using
the Guohua Zhao method [12].

Determination of the species and quantitative composi-
tion of the colonic microflora were carried out by sowing ten-
fold serial dilutions (10-'-10°) on standard sets of elective
and differential-diagnostic nutrient media for the extraction
of aerobic and anaerobic microorganisms. The number of
colonies was counted to determine the population level of
microorganisms. The grade of dysbiosis was assessed us-
ing step gradation, which indicated the amplitude of colonic
microbiota deviations: absence of deviations — eubiosis; mild
deviations — | degree dysbiosis (compensated); moderate
deviations — Il degree dysbiosis (subcompensated); severe
deviations — Il degree dysbiosis (decompensated) [13].

Small intestinal bacterial overgrowth (SIBO) was con-
firmed using a hydrogen breath test with lactose load using
a gas analyzer “Gastro” Gastrolyzer (Bedfont Scientific Ltd,
Great Britain). An increase in hydrogen content more than 10
ppm from the basal level during the first 30—60 minutes indi-
cated the presence of lactose-dependent SIBO in the small
intestine. An increase in hydrogen content of more than 10
ppm, as compared to the baseline level, at 120-180 min of
the test was diagnosed as malabsorption of lactose (ML).

Statistical analysis of the results was performed using
the software package Statistica 6.1 (serial number AGAR909
E415822FA). The comparison of the mean values of the varia-
bles was carried out by the parametric method (Student’s t-cri-
terion) for the distribution of these characteristics. The variation
of the distribution type was additionally checked for normality by
the Shapiro-Wilk's test. The non-parametric method (U-criteria
of the Mann-Whitney test) was used in the other cases. The
difference in indicators was considered significant at a level
of P < 0.05. Correlation analysis was performed according to
the Spearman rank-order correlation coefficient.

Results

The frequency of lactose-dependent SIBO detection in
NAFLD children was 42.9 %, it was higher in children
with GB hypokinesia (45.7 %) compared to children with
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Table 1. Concentration of hydrogen (ppm) in the examined children depending on the GB function, M = m

Control goup =) Goutn=39 [z

Omin (I 4631178 6.63 £0.64 7.27+2.09
15 min (II) 6.63 £ 1.53 9.23+0.90 8.33+1.85
30 min (llT) 6.13+1.53 14.97 £2.31* 11.67 £2.30
45 min (IV) 8.50 +2.94 40.94 +3.91 44.93+2.92
60 min (V) 10.13£5.03 46.37 + 3.48" 45.97 +3.93*
90 min (V1) 21.38+15.83 59.71+3.36 47.57 +3.97*
120 min (VII) 26.00 +21.73 39.29+3.19 38.67+3.87
150 min (VII) 13.63+18.79 26.11+2.84 2547 £ 3.51
180 min (IX) 10.75+ 11.68 2151222 20.80 +2.17
Average indicator 16.63 + 3.00 24914259 23.61+2.61

*: P < 0.05 - significance of the differences according to t-criterion in comparison with the control group.

Table 2. The spectrum of fecal SCFA in children depending on the GB function, M £ m

Biochemical indicator, pg/ml Control group (n = 8) Group | (n = 35) Group Il (n =30)

Acetic acid (C2) 0.013 £ 0.006 0.090 + 0.030* 0.089 + 0.040
Propionic acid (C3) 0.146 £ 0.002 0.063 + 0.020* 0.040 + 0.010*
Butyric acid (C4) 0.065+0.023 0.130 £0.019* 0.090 £ 0.033
Y(C2-C4) 0.093 £ 0.028 0.207 + 0.045* 0.185 £ 0.060

*: P <0.05; **: P < 0.01 - significance of the differences according to t-criterion in comparison with the control group.

Table 3. Deviations in the colon microflora composition in NAFLD children depending on the GB function

Microorganisms Amount of microorganisms (Me (Q1; Q2)), Ig CFU/g
Control group (n = 8) Group | (n = 35) Group Il (n =30)

Bifidobacterium spp. 9.5(9.5;9.5) 9.0 (9.0; 9.5) 9.3(9.0; 9.5)
Lactobacillus spp. 6.9 (6.5; 8.4) 2.6 (0; 6.0) 5.05(0.0; 6.5)*
Candida spp. 1.04(0.0; 1.8) 29(0;4.7) 2.3(0.0;6.0)
Enterobacterales:

Enterococcus spp. 8.1(6.5;9.0) 6.1(6.1;8.1)* 4(7.7,9.0
Citrobacter spp. - 2.2(0.0;5.0) 5(0.0; 4.9)*
Proteus spp. - - 0.8(0.0; 1.8)
Klebsiella spp. 2(0.0; 3.6)
Escherichia coli with normal enzymatic 8.5(8.2;9.0) 84 (7.7,8.7) 0(8.4;9.0)
activity

Escherichia coli hemolytic - 1.5(0.0;8.4)

Escherichia coli 0.67 (0.0; 1.6) 1.7(0.0; 3.1) 2.5(0.0; 6.6)*
lactose negative

Staphylococcus aureus - 2.7(0.0;5.7) 2.0(0.0;4.9)
Staphylococcus epidermidis 0.8(0.0; 2.0) 14(0.0; 2.4) 1.3(0.0;6.9)
Staphylococcus saprophyticus 0.5(0.0; 1.9) 1.2(0.0;2.9) 1.1(0.0;1.9)

*: P < 0.05 - significance of the differences according to the U-criterion in comparison with the control group; **: P < 0.05 — significance of the differences according to the U-criterion in
comparison with group |.

GB normokinesia (40.0 %) without significant differences

between groups (Fig. 7). Lactose malabsorption was also 60
observed more often in NAFLD children with impaired 514
contractile GB function accounting for 51.4 % of cases. 50 457 467
Among children with identified SIBO, a single-humped 20 40.0
curve was observed that was characterized by an early (at
the 60" minute) increase in the hydrogen concentration 30
up t022.18 £ 2.99 ppmin 9 (56.2 %) NAFLD patients with 20
hypokinesia.
There was a significant increase in the hydrogen 10
concentration at the 90" minute up to 59.71 + 3.36 ppm
and 47.57 + 3.97 ppm (P < 0.05), in patient groups | and II, 0 SIBO ML
respectively, with the further gradual decline at the 120",
u | group Il group

150" and 180™ minutes (Table 7). There was evidence of
lactose malabsorption with SIBO in the small intestine with
impaired function of the ileocecal valve in obese patients
regardless of GB function (P < 0.05).

Fig. 1. The frequency of SIBO and lactose malabsorption detection in children with NAFLD depending
on the gallbladder function.
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Fig. 2. Dysbiosis grade distribution in NAFLD children depending on the GB function.

Analysis of the fecal SCFA spectrum in NAFLD children
showed 2.0 times (P < 0.05) increase in the butyric acid
concentration in children with GB hypokinesia compared
to the control group. There was also 6.9 times (P < 0.05)
increase in the acetic acid concentration in group | children
and 6.8 times (P < 0.01) in group Il children as compared
to the control group (Table 2).

At the same time, a significant decrease in the fecal
propionic acid content was revealed in children with GB
hypokinesia by 2.4 times (P < 0.001) and in children with
GB normokinesia by 3.6 times (P < 0.001) compared to
the control group. Due to the increased content of fecal
acetic and butyric acids, the total content of SCFA (% (C2-
C4)) was 2.3 times increased in group | children compared
to that in the control group (P < 0.05).

Microbiological assessment showed a decrease in
the Bifidobacterium spp. levelin 6 (17.1 %) group | patients
and in 5 (16.7 %) group Il patients. Also, a decrease in
the concentration of Lactobacillus spp. was found in 31
(88.6 %) group | childrenand in 21 (70.0 %) group Il children.

Opportunistic Enterobacterales of the Citrobacter spp.
were identified during the examination in 8.6 % of group
| patients and in 3.3 % of group Il patients. Moreover,
opportunistic Enterobacterales of the Proteus spp. (3.3 %
of patients) and Klebsiella spp. (26.7 % of patients) were
found only in group Il children. In almost half of the pa-
tients, this concentration was {g 7.5 — {g 8.9 CFU/g. An
increased concentration of pathogenic Staphylococcus
aureus was found in 20.0 % of group | patients and in
16.7 % of group Il patients. An increased concentration
of yeast-like fungi of the genus Candida was prevailed
in 37.1 % of group | patients and in 16.7 % of group I
patients. In addition, hemolytic Escherichia coli biovars
were sown in 17.1 % of group | children. Their dominance
over Escherichia coli with normal enzymatic activity was
observed in most cases.

The quantitative changes in the identified colonic micro-
biota deviations in NAFLD children are presented in Table 3.

As can be seen from Table 3, the concentration of
Lactobacillus spp. in children with GB hypokinesia was
1.9 times (P < 0.05) significantly lower than that in children
with GB normokinesia. Furthermore, the amount of Entero-
coccus spp. in group | children was significantly 1.3 times

ISSN 2306-4145  http://zmj.zsmu.edu.ua

Il group

33.3

36.7

(P <0.05) lower than that in the control group and 1.4 times
(P <0.05) - in group Il children.

Differences in dysbiosis grade distribution were found
in group | children, decompensated form of dysbiosis was
most often diagnosed (37.1 % of children) while subcompen-
sated form of dysbiosis was dominated in group Il (36.7 %
of patients) (Fig. 2). Deviations in the microbiota compo-
sition were caused by a sharp decrease in the number of
the main species of colonic microbiota and an increase in
the concentration of opportunistic microflora.

Correlation analysis demonstrated that the presence
of SIBO was associated with dysbiosis degree (r = 0.512,
P <0.01). In children with GB hypokinesia, the concentration
of Candida spp. was positively correlated with the content
of lactose-negative Escherichia coli (r = 0.446; P = 0.029)
and opportunistic Enterobacterales (r = 0.773; P = 0.003),
Staphylococcus aureus (r = 0.597; P = 0.002). Moreover,
a relationship was found between the sphincter of Oddi
dysfunction presence and the content of Lactobacillus spp.
(r=-0.510; P = 0.025); the frequency of sludge detection
and the content of Enterococcus spp. (r = 0.453; P = 0.026);
the frequency of inhomogeneous GB content detection and
the level of Staphylococcus aureus (r = 0.69; P < 0.0001)
and the content of Candida spp. (r = 0.41; P = 0.045);
the frequency of Proteus spp. detection and the level of
acetic acid (r =-0.480; P < 0.05).

Discussion

In recent years, the role of intestinal microbiota in the de-
velopment of NAFLD has been actively studied. It was
shown that intestinal microbiota plays an important role in
the development of metabolic changes in NAFLD [4,9,10].
Some studies indicate that the development of NAFLD is
associated with significant changes in microbiota composi-
tion and an increase in the level of bacterial endotoxins in
both adults [14] and children [4]. Safari’s Z. studies found
a higher abundance of Enterobacteriaceae and the genus
Escherichia, Ruminococcus in NAFLD patients at late
stages of fibrosis [15]. Our study also has demonstrated
the presence of changes in the qualitative and quantitative
composition of the colon microbiota in 94.3 % of NAFLD
children with GB hypofunction and in 93.3 % of NAFLD
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children with normal GB contractile function. Changes in
the microflora of the small intestine as SIBO were observed
in more than half of NAFLD children.

In NAFLD children with GB hypokinesia, according to
our study data, the level of fecal acetic acid was increased
by 6.9 times (P < 0.05), and butyric acid — by 2.0 times
(P < 0.05) compared to the control group. Such changes
in SCFA levels in obese NAFLD children was associated
with higher grades of intestinal dysbiosis. These metabolites
act as mediators between the intestinal microbiota and
the whole body to regulate intestinal permeability, control
inflammation and metabolism of bile acids as well as im-
mune functions. Our study also has found the decrease in
fecal propionic acid in NAFLD children regardless of GB
function that may predispose to microcirculation impair-
ment in the intestinal mucosa and metabolic dysregulation
since propionic fatty acid is an indirect regulator of the lipid
metabolism and reduces the effect of blocking opportunistic
microflora attachment to colonocytes [16].

Thus, a decrease in the GB contractile function in
NAFLD children is associated with the sharp decrease in
the number of the main intestinal microbiota symbionts,
increase in the concentration of opportunistic microflora and
production of acetic and butyric SCFA. These qualitative
and quantitative changes in the composition of intestinal
microbiota, an imbalance in the spectrum of fecal SCFA
are powerful mutually potential factors that may worsen
the course of NAFLD in children.

Conclusions

1. Lactose-dependent SIBO was revealed in almost half
(42.9 %) of NAFLD children regardless of the GB function.

2. The concentrations of Lactobacillus spp. and mem-
bers of the Enterobacterales family in colonic content of
NAFLD children with GB hypofunction were significantly
lower (by 1.9 times (P < 0.05) and 1.4 times (P < 0.05),
respectively), than those in NAFLD children with normal
GB contractile function as well as decompensated dysbiosis
were observed more often (37.1 % of cases).

3. In NAFLD children with GB hypokinesia, the signi-
ficant increase in the concentration of fecal acetic acid by
6.9 times (P < 0.05), butyric acids by 2.0 times (P < 0.05)
was observed, which may suggest the involvement of bile
acids in the microbiome composition regulation.

Perspectives for further research. The study on
the relationship between biliary dysfunction and intestinal
microbiocenosis disorders, as well as the influence of the in-
testinal microflora on the metabolic disturbances progression
and structural and functional changes in the hepatobiliary tract
in children, would help to develop a multi-target strategy for
the management of this patient group. It willimprove the quali-
ty of life and the efficiency of the treatment for patients, reduce
cardiovascular risk and improve the prognosis of the NAFLD
course, reduce the costs associated with the treatment and
rehabilitation of these patients.

Funding

The work was carried within the framework of the grant
“BIOCODEX": “To investigate the relationship between disorders
of the intestinal microbiocenosis and functional disorders of
the biliary tract in children with overweight and obesity”.

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

Conflicts of interest: authors have no conflict of interest to declare.
KoHOAIKT iHTepeciB: BiACyTHIl.

Haairwaa ao peaakLii / Received: 28.09.2021
Micas poonpautoBaHHs / Revised: 08.12.2021
MpuitHato po Apyky / Accepted: 17.12.2021

Information about authors:

Stepanov Yu. M., MD, PhD, DSc, Professor, Corresponding
member of the National Academy of Medical Sciences of Ukraine,
Director of the State Institution “Institute of Gastroenterology of
the National Academy of Medical Sciences of Ukraine”,

Dnipro.

ORCID ID: 0000-0002-6721-2468

Zavhorodnia N. Yu., MD, PhD, Head of the Department of
Pediatric Gastroenterology, State Institution “Institute of
Gastroenterology of the National Academy of Medical Sciences of
Ukraine”, Dnipro.

ORCID ID: 0000-0001-5821-1351

Tatarchuk O. M., PhD, Senior researcher of the Research Sector,
State Institution “Institute of Gastroenterology of the National
Academy of Medical Sciences of Ukraine”, Dnipro.

ORCID ID: 0000-0002-0672-972X

Klenina I. A, PhD, Head of the Research Sector, State Institution
“Institute of Gastroenterology of the National Academy of Medical
Sciences of Ukraine”, Dnipro.

ORCID ID: 0000-0002-5878-179X

Hrabovska O. I., Researcher of the Research Sector, State
Institution “Institute of Gastroenterology of the National Academy
of Medical Sciences of Ukraine”, Dnipro.

ORCID ID: 0000-0001-6688-6623

Zyhalo E. V., MD, PhD, Senior researcher of the Department

of Miniinvasive Endoscopic Interventions and Instrumental
Diagnostics, State Institution “Institute of Gastroenterology of
the National Academy of Medical Sciences of Ukraine”,

Dnipro.

ORCID ID: 0000-0001-5026-0992

Petishko O. P., Researcher of the Department of Scientific-
Organizational, Methodical Work and Information Technologies,
State Institution “Institute of Gastroenterology of the National
Academy of Medical Sciences of Ukraine”, Dnipro.

ORCID ID: 0000-0002-4559-4055

Vishnarevska N. S., bacteriologist of the Research Sector, State
Institution “Institute of Gastroenterology of the National Academy
of Medical Sciences of Ukraine”, Dnipro.

ORCID ID: 0000-0002-3300-6930

Dolhopolova V. V., MD, bacteriologist of the Research Sector,
State Institution “Institute of Gastroenterology of the National
Academy of Medical Sciences of Ukraine”, Dnipro.

ORCID ID: 0000-0002-3079-2956

Biaomocrti npo aBTopiB:

CrenaHoB 0. M., A-p MeA. Hayk, npodecop, AMpeKTop

AY dHetutyT ractpoeHteponorii HAMH Ykpaituy, M. AHinpo,
yneH-kop. HAMH Ykpaiu.

3aBropoaHs H. H0., KaHA. MeA. HayK, 3aB. BiAAIAY AUTAYOI
racTpoeHTeponorii, AY «HcTUTyT ractpoeHteponorii HAMH
Ykpaitu», M. AHiNpo.

Tatapuyk O. M., kaHa. 6i0A. HayK, CTapLUMiA HAYKOBMI CMIBPOBITHUK
HayKOBO-AOCAIAHOTO cekTopa, AY «IHCTUTYT racTpOEeHTEPOAOTii
HAMH Ykpainu», M. AHINpo.

KaeHiHa I. A., KaHA. 6i0A. Hayk, 3aB. HayKOBO-AOCAIAHOTO CEKTOPa,
AY «HetutyT ractpoenteponorii HAMH Ykpainw», M. AHinpo.
lpaboscbka O. |., HaykoBuIA CIBPOBITHUK HAyKOBO-AOCAIAHOTO
cektopa, AY «(HcTuTyT ractpoeHteponorii HAMH Ykpainu»,

M. AHINpo.

3urano E. B., kaHA. MeA. HayK, CTapLumii HayKOBWI CriBPOBITHUK
BiAAIAY MiHiIHBa3MBHKX €HAOCKOMIYHUX BTPyYaHb Ta
IHCTPYMEHTaABHOT AiarHOCTUKH, AY «IHCTUTYT racTpOeHTEPOAOTil
HAMH Ykpainwn», M. AHinpo.

NerTiwko O. M., HayKoBWIt CiBPOBITHUK BipAiAy HAyKOBO-
opraHisaLiiHoi, METOAUUHOT POBOTH Ta IHGOPMALIMHWX TEXHOAOTIN,
AY «HctutyT ractpoeHTepoaorii HAMH Ykpaiku,

M. AHINpPO.

ISSN 2306-4145  http://zmj.zsmu.edu.ua

185


https://orcid.org/0000-0002-6721-2468
https://orcid.org/0000-0001-5821-1351
https://orcid.org/0000-0002-0672-972X
https://orcid.org/0000-0002-5878-179X
https://orcid.org/0000-0001-6688-6623
https://orcid.org/0000-0001-5026-0992
https://orcid.org/0000-0002-4559-4055
https://orcid.org/0000-0002-3300-6930
https://orcid.org/0000-0002-3079-2956

186

Original research

BiwHapeBcbka H. C., 6aktepionor HayKoBO-AOCAIAHOMO CEKTOPA,
AY «dHctutyT ractpoeHTeponorii HAMH Ykpaiku, M. AHinpo.
MAoarononoBsa B. B., Aikap-6aKTepionor HayKoBO-AOCAIAHOMO
cektopa, AY «HctuTyT ractpoenteponorii HAMH Ykpainu»,

M. AHINpo.

References

(1

[

(3]

(4]

8l

(6]

Y

(8]

&

[10]

("

[12]

[13]

[14]

Shaunak, M., Byme, C. D., Davis, N., Afolabi, P., Faust, S. N., &
Davies, J. H. (2021). Non-alcoholic fatty liver disease and childhood
obesity. Archives of Disease in Childhood, 106(1), 3-8. https://doi.
org/10.1136/archdischild-2019-318063

Fang, Y.L., Chen, H., Wang, C. L., & Liang, L. (2018). Pathogenesis of
non-alcoholic fatty liver disease in children and adolescence: From “two
hit theory” to “multiple hit model”. World Journal of Gastroenterology,
24(27), 2974-2983. https://doi.org/10.3748/wjg.v24.i27.2974
Kolesnikova, O. V. (2016). Kyshkova mikrobiota i metabolichnyi syn-
drom: shcho yikh obiednuie? [The intestinal microbiota and metabolic
syndrome: the unifying factors?]. Suchasna hastroenterolohiia, 88(2),
61-70. [in Ukrainian].

Zavhorodnia, N. Yu., Lukianenko, O. Yu., Klenina, I. A., Hrabov-
ska, O. I, Tatarchuk, O. M., & Vishnarevska, N. S. (2020). As-
sessment of the intestinal microbiota and fecal short-chain fatty
acids content in children with non-alcoholic fatty liver disease.
Gastroenterology, 54(1), 56-62. https://doi.org/10.22141/2308-
2097.54.1.2020.199143

Stepanov, Y. M, Zavgorodnya, N. Y, Babiy, S. O., &Klenina, |. A. (2016).
Vplyv funktsionalnoho stanu zhovchnoho mikhura na osoblyvosti
lipidnoho obminu v ditei zi steatozom pechinky [Effect of functional
disorders of the biliary tract on the peculiarities of lipid metabolism in
children with hepatic steatosis]. Hastroenterolohiia, (4), 47-53. https://
doi.org/10.22141/2308-2097.4.62.2016.81094 [in Ukrainian).

Colak, Y., Bozbey, G., Erim, T., Caklili, O. T., Ulasoglu, C., Senates, E.,
Mutlu, H. H., Mesci, B., Dogan, M. S., Tasan, G., Enc, F. Y., & Tun-
cer, |. (2016). Impaired Gallbladder Motility and Increased Gallbladder
Wall Thickness in Patients with Nonalcoholic Fatty Liver Disease.
Journal of Neurogastroenterology and Motility, 22(3), 470-476. https://
doi.org/10.5056/jnm15159

Qi, L., Tian, Y., & Chen, Y. (2019). Gall bladder: The metabolic orchestra-
tor. Diabetes/Metabolism Research and Reviews, 35(5), Article €3140.
https://doi.org/10.1002/dmrr.3140

Jasirwan, C., Lesmana, C., Hasan, I., Sulaiman, A. S., & Gani, R. A.
(2019). The role of gut microbiota in non-alcoholic fatty liver disease:
pathways of mechanisms. Bioscience of Microbiota, Food and Health,
38(3), 81-88. https://doi.org/10.12938/bmfh.18-032

Sirchak, Ye. S., Griga, V. I., Petrichko, O. I, & Pichkar, Y. I. (2020).
Efektyvnist vykorystannia Bifidobacterium infantis 35624 dlia likuvan-
nia khvorykh na nealkoholnu zhyrovu khvorobu pechinky [Efficiency
of using Bifidobacterium infantis 35624 in patients with non-alcoholic
fatty liver disease]. Hastroenterolohiia, 54(1), 8-17. https://doi.
0rg/10.22141/2308-2097.54.1.2020.199136 [in Ukrainian].
Fadieienko, G. D., & Solomentseva, T. A. (2020). Vozmozhnosti neme-
dikamentoznoi korrektsii kishechnoi mikrobioty u bol'nykh nealkogol'noi
zhirovoi bolezn’yu pecheni [Possibilities of non-pharmacological
correction of intestinal microbiota in patients with non-alcoholic fatty
liver disease]. Suchasna hastroenterolohiia, (5), 71-78. https:/doi.
0rg/10.30978/MG-2020-5-71 [in Russian].

Zhang, H., DiBaise, J. K., Zuccolo, A., Kudrna, D., Braidotti, M., Yu, Y.,
Parameswaran, P., Crowell, M. D., Wing, R., Rittmann, B. E., & Kra-
jmalnik-Brown, R. (2009). Human gut microbiota in obesity and after
gastric bypass. PNAS, 106(7), 2365-2370. https://doi.org/10.1073/
pnas.0812600106

Zhao, G., Nyman, M., & Jonsson, J. A. (2006). Rapid determination
of short-chain fatty acids in colonic contents and faeces of humans
and rats by acidified water-extraction and direct-injection gas chro-
matography. Biomedical Chromatography, 20(8), 674-682. https:/doi.
0rg/10.1002/bmc.580

Stepanov, Yu. M., & Boiko, T. Y. (2016). Dysbioz kyshechnyka ta efek-
tyvnist vykorystannia probiotyka-bioenteroseptyka Enterozhermina v
yoho korektsii (metodychni rekomendatsii) [Intestinal Dysbiosis and
Efficacy of Probiotic Bioenteroseptic Enterogermina for Its Treatment
(Practice Guidelines)]. Hastroenterolohiia, (3), 73-79. https://doi.
0rg/10.22141/2308-2097.3.61.2016.79162 [in Ukrainian].

Stepanov, Yu. M., Didenko, V. I, Klenina, I. A, Zigalo, E. V., & Pe-
tishko, O. P. (2019). Patohenetychni aspekty vplyvu nadlyshkovoho
bakterialnoho rostu na metabolizm zhyrnykh kyslot u khvorykh na
khronichni dyfuzni zakhvoriuvannia pechinky [Pathogenetic aspects
of the effects of the bacterial overgrowth syndrome on metabolism
of free fatty acids in patients with chronic diffusive liver diseases].
Suchasna hastroenterolohiia, (6), 21-27. https://doi.org/10.30978/
MG-2019-6-21 [in Ukrainian].

ISSN 2306-4145  http://zmj.zsmu.edu.ua

[13]

[16]

Safari, Z., & Gérard, P. (2019). The links between the gut microbiome
and non-alcoholic fatty liver disease (NAFLD). Cellular and Molecular
Life Sciences, 76(8), 1541-1558. https://doi.org/10.1007/s00018-
019-03011-w

Puddu, A., Sanguineti, R., Montecucco, F., & Viviani, G. L. (2014).
Evidence for the Gut Microbiota Short-Chain Fatty Acids as Key Patho-
physiological Molecules Improving Diabetes. Mediators of Inflammation,
2014, Article 162021. https://doi.org/10.1155/2014/162021

Zaporozhye medical journal. Volume 24. No. 2, March — April 2022


https://doi.org/10.1007/s00018-019-03011-w
https://doi.org/10.1007/s00018-019-03011-w
https://doi.org/10.1155/2014/162021
https://doi.org/10.1136/archdischild-2019-318063
https://doi.org/10.1136/archdischild-2019-318063
https://doi.org/10.3748/wjg.v24.i27.2974
https://doi.org/10.22141/2308-2097.54.1.2020.199143
https://doi.org/10.22141/2308-2097.54.1.2020.199143
https://doi.org/10.22141/2308-2097.4.62.2016.81094
https://doi.org/10.22141/2308-2097.4.62.2016.81094
https://doi.org/10.5056/jnm15159
https://doi.org/10.5056/jnm15159
https://doi.org/10.1002/dmrr.3140
https://doi.org/10.12938/bmfh.18-032
https://doi.org/10.22141/2308-2097.54.1.2020.199136
https://doi.org/10.22141/2308-2097.54.1.2020.199136
https://doi.org/10.30978/MG-2020-5-71
https://doi.org/10.30978/MG-2020-5-71
https://doi.org/10.1073/pnas.0812600106
https://doi.org/10.1073/pnas.0812600106
https://doi.org/10.1002/bmc.580
https://doi.org/10.1002/bmc.580
https://doi.org/10.22141/2308-2097.3.61.2016.79162
https://doi.org/10.22141/2308-2097.3.61.2016.79162
https://doi.org/10.30978/MG-2019-6-21
https://doi.org/10.30978/MG-2019-6-21

UDC 616.24-002.5-053.2-085.37.036-07
DOI: 10.14739/2310-1210.2022.2.249347

OpwuriHaAbHiI AOCAIAXKEHHS

The effect of immunomodulator azoximer bromide on the cytokine profile
in a complex therapy for children with newly diagnosed tuberculosis
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Aim. To analyze the effect of immunomodulator azoximer bromide on the serum cytokine profile (IL-2, IL-6, IL-4, IL-10) in the com-
plex therapy for children with newly diagnosed tuberculosis (TB).

Materials and methods. The study included 51 newly diagnosed TB children, who were divided into 2 groups: 26 children received
immunomodulator azoximer bromide (main group) in combined therapy with concurrent antimycobacterial therapy (AMBT) and
25 children were assigned to only AMBT (control group). The main group children received azoximer bromide (immunomodula-
tor) adjunctive therapy for immunological changes correction concurrently with the standard AMBT: children under the age of 10
years — orally 6 mg twice a day, children aged over 10 years — 12 mg twice a day; the treatment course — 14 days. The serum
cytokine profile (IL-2, IL-6, IL-4, IL-10) was examined on the basis of the Immunological Department in the Training Medical and
Laboratory Center of ZSMU by solid-phase enzyme-linked immunosorbent assay (ELISA) using a device ELISA - reader Sirio S
with respective kits (Bender MedSystems GmbH, Austria, pcg/ml) before AMBT initiation and at the end of AMBT maintenance
phase (MF). The study results were processed on a personal computer using the statistical package of the licensed program
Statistica, version 13 (Copyright 1984—-2018 TIBCO Software Inc. All rights reserved, License No. JPZ8041382130ARCN10-J).

Results. At the AMBT initiation, newly diagnosed TB children of both groups showed a clear imbalance between pro- and anti-in-
flammatory cytokines towards pro-inflammatory ones with a predominance and high activity of Th1 type cellularimmune response.
The ratios of IL-2/IL-10 and IL-6/IL-10 pointed to the normalized balance in the regulatory system of pro- and anti-inflammatory
cytokines in the main group children upon the MF of AMBT completion. The ratio of IL-2/IL-10 dropped 7.3-fold at the treatment
completion relative to that at the initiation of treatment, however, compared to the control group at the end of treatment, it was 7.2
times less. The controls did not show significant on-treatment dynamics of the IL-2/IL-10 and IL-6/IL-10 ratios, the IL-2/IL-10 ratio
was 12.8 times higher than in the healthy children group at the treatment completion.

Conclusions. The use of immunomodulator azoximer bromide in combination therapy for newly diagnosed TB children helps to
normalize all cytokine profiles and the balance in the regulatory system of pro- and anti-inflammatory cytokines after the AMBT
completion. Therefore, the effect of immunomodulator azoximer bromide on the cytokine profile in the treatment for newly diagnosed
TB children is substantial, which would increase the AMBT effectiveness among this patient group as a whole.

BnauB imyHomoayAfiTOpa asokcumepy 6pomiay B KOMNAEKCHIW Tepanii AiTe# i3 HOBUMM
BMNAaAKaMM 3aXBOPIOBaHHA Ha Ty6epKyAbO3 Ha NOKa3HUKK LIUTOKIHOBOTO NPodiAo

10. B. MupoHuyk, 0. M. PazHaToBCcbka

MeTa pobotu — npoaHanisyBaTi BNivB iMyHOMOAYNSTOpa a3okcuMepy 6pomigy B KOMMMEKCHOMY MiKyBaHHi 4iTen i3 HOBUMM
BUNaZKaMy 3axXBOPtoBaHHs Ha Tybepkynbo3 (TB) Ha nokasHukm LTokiHoBoro npodinto (IL-2, IL-6, IL-4, IL-10) y cupoBarTLi KpoBi.

Marepianu Ta MmeToau. Y JOCTIMKEHHS 3anyumnn 51 AUTHY 3 HOBUMYM BUNaZKkaMu 3axXBoptoBaHHs Ha Tb, ix noginunm Ha 2 rpynu:
26 XBOpMX, sIKi B KOMMMEKCHOMY MikyBaHHi Ha TNi aHTUMikobakTepianbHoi Tepanii (AMBT) oTpumMyBany iMyHOMOZynsTop a3okcumepy
Opomia (ocHoBHa rpyna); 25 navieHTis, siki oTpumMyBaTy Tinbk AMBT (KOHTponbHa rpyna). Y fiten OCHOBHOI rpyni Ha Thi CTaH4apTHOI
AMBT ans kopekuji iMyHONOori4H1X 3MiH 40LAaTKOBO 3aCTOCOBYBaru asokcumepy 6pomia (imyHomogynsatop): y aiten sikom 4o 10 pokis
— BHYTPILUHBO M0 6 Mr ABiYi Ha Joby, B AiTel Bikom noHaz, 10 pokiB — no 12 Mr givi Ha oby; kypc NikyaHHs — 14 aib. JocnimkeHHs
nokasHWKiB LuTokiHoBoro npodinto (IL-2, IL-6, IL-4, IL-10) y cupoBaTLi KpoBi 3iiCHNM Ha 6asi iMyHONOriYHOTO BiAAiNY HABYaANbHOMO
mezavko-nabopatopHoro LeHTpy 30MY metopom TBepaodhasHoro iMyHoepMeHTHOro aHanisy Ha obnagHaHHi iMyHohepMEHTHNIA
pinep Sirio S i3 3acTocyBaHHaM Habopy Bender MedSystems GmbH (Austria, nkr/mn) Ha nodatky AMBT i no 3aBepLUeHH0 nigTpu-
myBasnkHoi hasm (Md) AMBT. Pe3ynstatv AOCTimpKeHHs onpaLtoBanit Ha NepcoHanbHOMY KOMITHOTEpI, BUKOPUCTaBLUM mporpamy
Statistica, Bepcist 13 (Copyright 1984-2018 TIBCO Software Inc. All rights reserved. Jiuensia Ne JPZ8041382130ARCN10-J).

Pesyneratu. Ha noyatky AMBT y aiTeit i3 HOBMY Binagkamu 3axBoproBaHHs Ha T 060X rpyn BU3Ha4anm BupaxeHuit gucbanaHc
Mpo- Ta NPOTM3ananbHKX LMTOKIHIB Y Bik Npo3ananbHyX LMTOKIHIB i3 NepeBaxaHHsAM Ta BUCOKOK aKTUBHICTIO Th1-Tuny KNiTWHHOI
Bignosiai imyHiteTy. KoediuieHT IL-2/IL-10 nicns 3aBepLUeHHS NikyBaHHS 3HW3WBCA B 7,3 pasa LLOAO0 NOKa3HMKa Ha noyarky nikyeaH-
HS. [ToKka3HMK OCHOBHOI rpynu Micns 3aBepLUEHHS NiKyBaHHS y 7,2 pasa HUKYMIA NOPIBHSIHO KOHTPOMBHOIO FPYMOH0. Y KOHTPOMbHIi
rpyni BiporigHy avHamiky koediieHTis IL-2/IL-10 Ta IL-6/IL-10 y npoueci nikyBaHHs He cnocTtepirany. KoediuieHT IL-2/IL-10 nicns
3aBepLUEHHS NikyBaHHA y 12,8 pasa BULLMIA, HX Y rpyni 300pOBKX LiTeN.

BucHoBKkuM. 3acTocyBaHHs iMyHOMOZYnsTOpa a3okcumepy Gpomigy B KOMMNEKCHIN Tepanii 4iTel i3 HOBYMM BUNaaKaMm 3aXBOpHO-
BaHHs Ha Tb nicns 3aBepLueHHs N® AMBT cnpusie HopmaniaaLii BCix NOKa3HMKIB LIMUTOKIHOBOTO MPOqinio 3 HopManisallieto cTaHy
6anaHcy B perynsTopHiii CUCTeMi Npo- Ta NpoTU3ananbHUX LMTOKIHIB. ToMy BNnvB iMyHOMOAynsiTopa asokcumepy 6pomidy B
KOMMSIEKCHiIV Tepanii AiTel i3 HoBUMW BUNaaKaMW 3aXBOPHOBaHHS Ha TyBepKynb0o3 Ha NOKa3HUKM LMTOKIHOBOTO Npodinto € Baromum,
[ae 3Mory NiABMLLUTY eeKTVUBHICTb aHTUMikobakTepianbHOT Tepanii B LibOro KOHTVHIEHTY XBOPYX 3ararnoM.
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According to the Center for Public Health of the Ministry
of Health of Ukraine [1], there was a 1.1 % increase
in the incidence of tuberculosis (TB) among Ukrainian
children aged 0-14 years (from 8.9 to 9.0 per 100 000)
and a 5.3 % increase — among adolescents aged 15-17
years (from 19.0 to 20.0 per 100 000) in 2019. About
1 million children are diagnosed with TB worldwide annu-
ally, including 200 000 deaths [2]. Dodd P. J. et al. [3] have
reported TB as a major cause of mortality among children
younger than 5 years of age, especially if left untreated or
improperly managed.

Today, pediatric phthisiology faces the most important
challenge of increasing therapeutic efficacy. In the age
pattern of different population categories, children with
notable features of the disease clinical course and certain
various alterations in an immunological status are of par-
ticular concern.

Cytokines are a group of polypeptide mediators
involved in the formation and regulation of protective reac-
tions in the human body [4]. The clinical picture, features
of the course and consequences of TB was found to be
associated with the severity of imbalance between pro- and
anti-inflammatory cytokines [5,6].

There are data on a direct link between the clinical and
immunological efficacy of combined treatment for patients
with newly diagnosed infiltrative TB. For instance, increased
activation of IL-6 gene expression correlates with hindered
resorption of infiltrates in lung tissue and prolonged persis-
tence of respiratory symptoms in patients, and IL-2 gene
expression is associated with limited lung tissue damage.
Based on the data obtained, the authors recommend
timely estimating the levels of pro- and anti-inflammatory
cytokines in order to administrate an appropriate immu-
nocorrective therapy concurrently with antimycobacterial
therapy (AMBT).

The relevance and diagnostic value of determining
the levels of cytokines (both pro-inflammatory and anti-in-
flammatory) in infectious diseases to assess the severity
and predict the disease course is evidenced by the scientific
work of Yu. G. Prytulina et al. [7]. The authors emphasize
the dynamic cytokine profile examination in the treatment
process with a view to early correcting the identified
changes.

Following a meta-analysis of current data, L. H. Gutiér-
rez-Gonzélez et al. [8] concluded that the correct diagnosis
of immunological changes, prognosis and the use of poten-
tial immunomodulators as adjunct therapy in TB would meet
personalized treatment.

The drug azoximer bromide has an immunomodulatory
effectand increases the body resistance to various infectious
diseases. The mechanism of immunomodulatory action of
the drug is based on direct activation of phagocytic cells and
natural killers in addition to stimulation of antibody production.
The use of this drug activates the monocyte-macrophage
system resulting in enhanced migration of neutrophils into
an inflammatory site, increases the activity of lysosomal
enzymes, improves the ability of phagocytes to capture and
kill microbial agents. Azoximer bromide restores immunity
in secondary immunodeficiency states, thereby increasing
the effectiveness and reducing the length of treatment.

Reviewing the existing literature, we have not found pa-
pers related to immunomodulator azoximer bromide effects
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on the cytokine profile in TB children, that has determined
the choose and relevance of a subject for a study.

Aim
To analyze the effect of immunomodulator azoximer bro-

mide on the serum cytokine profile (IL-2, IL-6, IL-4, IL-10) in
the complex therapy for children with newly diagnosed TB.

Materials and methods

The study included 51 newly diagnosed TB children, who
were divided into 2 groups: 26 children received immuno-
modulator azoximer bromide (main group) in combined
therapy with concurrent AMBT and 25 children were
assigned to only AMBT (control group). The groups were
matched by age, sex, AMBT regimen prescribed, and
the specific process severity. A comparison group included
30 apparently healthy children.

The main group children received azoximer bromide
(immunomodulator) adjunctive therapy for immunological
changes correction concurrently with the standard AMBT:
children under the age of 10 years — orally 6 mg twice a
day, children aged over 10 years — 12 mg twice a day;
the treatment course — 14 days.

The serum cytokine profile (IL-2, IL-6, IL-4, IL-10) was
examined on the basis of the Immunological Department
in the Training Medical and Laboratory Center of ZSMU by
solid-phase enzyme-linked immunosorbent assay (ELISA)
using a device ELISA —reader Sirio S with respective kits
(Bender MedSystems GmbH, Austria, pcg/ml) before
AMBT initiation and at the end of AMBT maintenance
phase (MF).

The study results were processed on a personal
computer using the statistical package of the licensed
program Statistica, version 13 (Copyright 1984-2018
TIBCO Software Inc. All rights reserved, License No. JP-
Z8041382130ARCN10-J). The normality of continuous data
distribution was analyzed using the Shapiro-Wilk test [9].
Normally distributed data were assessed by Student’s t-tests
for single comparisons. Descriptive statistics of non-normal-
ly distributed parameters were presented as medians and
interquartile ranges, Me (Q25; Q75) [10] and compared by
Mann-Whitney tests [11,12]. A two-tailed P-value of less
than 0.05 was considered statistically significant.

Results

Generalized clinical forms of TB (infiltrative and dissemi-
nated) prevailed among newly diagnosed TB children of
both groups: 17 (65.3 %) persons of the main group and 18
(72.0 %) controls. The dynamic pattern of serum cytokine
profiles (Table 1) in newly diagnosed TB children did not
differ significantly between the group of combination therapy
with immunomodulator azoximer bromide and the control
one at the AMBT initiation. Nevertheless, a significant diffe-
rence was found in both groups relative to the comparison
group indicators. Atthe AMBT initiation, newly diagnosed TB
children of both groups showed a clear imbalance between
pro- and anti-inflammatory cytokines towards pro-inflamma-
tory ones with a predominance and high activity of Th1 type
cellular immune response.
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Table 1. Dynamics of serum cytokines in newly diagnosed TB children on the immunomodulator azoximer bromide adjunctive therapy,

Me (Q25; Q75)
Serum cytokine profile Comparison group, Control group, n =25 Main group, n =26
indicators, pcg/ml n=30 At the AMBT initiation | At the MF of AMBT completion | At the AMBT initiation | At the MF of AMBT completion

IL-6 1.58 (1.45; 1.78) 0.10 (0.05; 0.19)* 0.09 (0.07; 0.13)* 0.12 (0.07; 0.19)* 1.48 (0.79; 1.69)**
IL-4 1.74 (1.54; 1.94) 0.67 (0.36; 1.01)* 0.78 (0.45; 1.31)* 0.70 (0.36; 1.12)* 1.72 (1.03; 2.06)**
IL-2 0.30 (0.24; 0.35) 1.73 (1.09; 4.12)" 1.22(0.95; 2.01)* 1,52 (1.05; 2.65)* 0.36 (0.22; 1.29)#*
IL-10 347 (2.88; 3.68) 0.94 (0.41; 1.69)* 0.75 (0.41; 1.01)* 0.94 (0.37; 1.78)* 3.56 (2.21; 4.26)#

*: indicators with significant difference relative to the comparison group (P < 0.05); *: significant difference of the indicator at the MF of AMBT completion compared with that at
the AMBT initiation (P < 0.05); **: indicators with significant difference between the main and control groups (P < 0.05).

Table 2. Dynamics of the cytokine ratios in newly diagnosed TB children on the immunomodulator azoximer bromide adjunctive therapy,
Me (Q25; Q75)

Cytoklne ratio indicators, | Comparison group, Control group, n =25 Main group, n = 26
n=230 At the AMBT initiation | At the MF of AMBT completion | At the AMBT initiation | At the MF of AMBT completion

0.11(0.03; 0.22)
1.56 (0.96; 5.08)"

*:indicators with significant difference relative to the comparison group (P < 0.05); *: significant difference of the indicator at the MF of AMBT completion compared with that at

IL-6/IL-10
IL-2/1L-10

0.49 (0.39; 0.54)
0.13 (0.06; 0.11)

0.13 (0.08; 0.19)
1.67 (0.98; 2.95)

0.12 (0.06; 0.25)*
1.70 (0.67; 3.67)*

0.34 (0.19; 0.44) #**
0.23 (0.05; 0.47)*#**

the AMBT initiation (P < 0.05); **: indicators with significant difference between the main and control groups (P < 0.05).

The serum IL-6 concentration in the main group children
atthe MF of AMBT completion was 1.48 (0.79; 1.69) pcg/ml,
that did not differ significantly from the comparison group
(1.58 (1.45; 1.78)) pcg/ml) and it was 12.3 times (P < 0.01)
higher than that at the treatment initiation, and 16.4 times
higher (P < 0.02) as compared to the control group (0.09
(0.07; 0.13) pcg/mi).

The serum IL-4 level in the main group children signi-
ficantly increased 2.4-fold (1.72(1.03; 2.06) pcg/ml) compared
to that at the treatment initiation (0.70 (0.36; 1.12) pcg/ml,
P < 0.000003), being 2.20-fold higher (P < 0.0003) than
in the control group at the MF of AMBT completion (0.78
(0.45; 1.31) pcg/ml). The serum level of IL-4 did not differ
significantly between the main and comparison groups.

The serum concentration of IL-10 in the main group
children did not differ significantly from that in healthy chil-
dren at the treatment completion (3.56 (2.21; 4.26) pcg/ml
vs. 3.47 (2.88; 3.68) pcg/ml; P > 0.05), but it was 3.7-fold
higher (P < 0.000001) than that at the treatment initiation
(0.94 (0.37; 1.78) pcg/ml) and 4.7 times (P < 0.000001)
as high as that of the control group at the MF of AMBT
completion (0.75 (0.41; 1.01) pcg/ml).

Nor were there significant differences in the serum IL-2
concentration between the main group and healthy children
at the treatment completion (0.36 (0.22; 1.29) pcg/ml vs.
0.30 (0.24; 0.35) pcg/ml, P < 0.01). Meanwhile, it was 4.2-
fold significantly decreased compared to that at the treat-
mentinitiation (0.36 (0.22; 1.29 pcg/ml) vs. 1.52 (1.05; 2.65)
pcg/ml; P <0.01), which was 3.4 times (P < 0.02) as low as
in the control group at the MF of AMBT completion (1.22
(0.95; 2.01) pcg/mli).

The control group children did not show significant
changes in the cytokine profile at the AMBT course
completion. Indeed, a downward trend in the serum IL-2
concentration by 1.4 times was revealed at the treatment
completion (1.22 (0.95; 2.01) pcg/ml vs. 1.73 (1.09; 4.12)
pcg/ml; P> 0.05), which was 4 times (P < 0.0005) the indica-
tor of healthy children (0.30 (0.24; 0.35) pcg/ml). The serum
concentrations of IL-6 and IL-4 remained almost at the same
level as determined at the treatment initiation, which was
17.5 times (P < 0.000001) and 2.2 times (P < 0.000001)
less, respectively, than those in the healthy group children.
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Afurther decrease in the serum concentration of IL-10 was
found among the controls at the treatment completion, as
it was 4.6 times less than that in the comparison and main
groups (0.75(0.41; 1.01) pcg/ml vs. 3.47 (2.88; 3.68) pcg/ml
and 3.56 (2.21; 4.26) pcg/ml, respectively; P < 0.0003).

The ratios of IL-2/IL-10 and IL-6/IL-10 (Table 2) pointed
to the normalized balance in the regulatory system of pro-
and anti-inflammatory cytokines in the main group children
upon the MF of AMBT completion. In this vein, the IL-6/
IL-10 ratio in the main group did not differ significantly
from that in healthy children at the completion of AMBT
course, but it was 2.8 times increased compared to that at
the treatment initiation (0.34 (0.19; 0.44)r. u. vs. 0.12 (0.06;
0.25)r.u., P <0.01), being 2.8 times (P < 0.01) as high as
in the control group upon the MF of AMBT completion (0.13
(0.08;0.19) r. u.).

The ratio of IL-2/IL-10 dropped 7.3-fold at the treatment
completion relative to that at the treatment initiation (0.23
(0.05;0.47)r.u.vs.1.70(0.67; 3.67)r. u., P <0.02) in the main
group, but still remained 1.7 times as high (P <0.01) as in
the comparison group (0.13 (0.06; 0.11) . u.), however, com-
pared to the control group at the end of treatment, it was 7.2
times less (0.23 (0.05; 0.47) r. u. vs. 1.67 (0.98; 2.95) . u.,
P <0.007). The controls did not show significant on-treatment
dynamics of the IL-2/IL-10 and IL-6/IL-10 ratios, the IL-2/IL-10
ratio was 12.8 times higher than in the healthy children group
(1.67 (0.98; 2.95) . u. vs. 0.13 (0.06; 0.11) . u., P < 0.007)
at the treatment completion.

Discussion

As is seen from the results, newly diagnosed TB children
were characterized by the imbalance in the regulatory
system of pro- and anti-inflammatory cytokines with
the predominance of Th1 type cellular immune response
at the AMBT initiation. Moreover, most children of both TB
groups were diagnosed with the generalized clinical forms of
the disease (65.3 % and 72.0 %). According to the literature,
regardless of the clinical form, generalized destructive TB
is accompanied by a clear quantitative predominance of
B-lymphocytes with stressed functional activity as well as
a predominantly Th2 type cellular response.
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KolosovaA. et al. reported the following manifestations
of cytokine-mediated suppression of the Th1 immune re-
sponse in TB patients: hypersecretion of IL-10 (infiltrative
form of the specific process) and IL-4 (disseminated form)
along with IL-2 deficiency.

Kuzhko M. et al. [13] studying the cytokine profile in
newly TB diagnosed patients found an active Th1 immune
response (increased serum levels of IL-2 and IFN-y) with
reduced Th2 activity (IL-4 and IL-10) at the treatment
initiation. Upon the intensive phase of AMBT completion
(2 months after), the opposite changes were revealed:
activated Th2 immune response and suppressed Th1
immune response.

We have found the predominance and high activity of
Th1 type cellular immune response in newly diagnosed TB
children who received only AMBT throughout the course of
treatment and upon its completion. This fact has been well
reflected in the literature [5].

The researchers demonstrated a tendency to restore
balance in the system of pro- and anti-inflammatory
cytokines on the AMBT, but none of the cytokine indices
returned to normal levels, requiring additional immunocor-
rective therapy. However, found normal serum levels of
pro-inflammatory cytokines (IL-1B, IL-2, TNF-a) in young
TB children (under 3 years of age) and older (16-17 years
of age) after 3 months of using only AMBT.

The results of our work suggest that the use of immu-
nomodulator azoximer bromide in combination therapy for
newly diagnosed TB children helps to normalize all cytokine
profiles and the balance in the regulatory system of pro- and
anti-inflammatory cytokines after the AMBT completion. To
sum up, the findings have found scientific evidence repor-
ted in the literature, but there is also a sufficient number of
papers which are contrary to the data obtained.

Conclusions

The use of immunomodulator azoximer bromide in com-
bination therapy for newly diagnosed TB children helps to
normalize all cytokine profiles and the balance in the reg-
ulatory system of pro- and anti-inflammatory cytokines
after the AMBT completion. The clear imbalance between
pro- and anti-inflammatory cytokines towards pro-inflam-
matory ones with the predominance and high activity of
Th1 type cellularimmune response is the characteristic of
TB children receiving only AMBT at the treatment course
completion. Therefore, the effect of immunomodulator
azoximer bromide on the cytokine profile in the treatment
for newly diagnosed TB children is substantial, which
would increase the AMBT effectiveness among this patient
group as a whole.

Prospects for further research. To study the effect of
the immunomodulator azoximer bromide on the effective-
ness of complex therapy for newly diagnosed TB children.
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COVID-19-acoujinoBaHMU MYABTUCUCTEMHUM 3aNaAbHUWU CUHAPOM

Y AiTeN: racTpoiHTeCTMHAAbHI NPOABH

l. 0. ABpameHko @ *AE H, C. KocmuHiHaD+BCF Y, €, MinganbHa®1%F, H. P. baca(»2BPE

*\bBIBCbKMI HALLIOHAABHWIA MEAWUHWIA yHIBEpCUTET iMeHi AaHuAa faanLbKoro, YkpaiHa, 2KoMyHanbHe HekomepLiiHe NiANPUEMCTBO

N\bBiBCbKOI 06AaCHOT paay «/\bBiBCbka 0BAacHa iHdeEKLiNHa KAiHIYHA AikapHS», YkpaiHa

A - KOHUENLiA Ta AU3aH AOCAIAXEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTauisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

MeTa poboTu — aHani3 nepebiry acouinosaHoro 3 SARS-Cov-2 MynbTUCUCTEMHOTO 3ananbHOr0 CUHAPOMY 3 raCTPOIHTECTUHATb-
HUMW po3naZami MOPIBHAHO 3 MYMLTUCUCTEMHIM 3ananbHum cuHapomoM (MIS-C) 6e3 LunyHKOBO-KULLIKOBYX NPOSIBIB Y AiTei
JlbBiBCbKOI 0BNACTi.

Marepianu Ta MmeToau. 3aifCHUNM aHari3 MeANYHX KapT CTaLiOHapHOrO XBOPOro AiTel Bikom 4o 15 pokis, siki nepebysani Ha
nikysaHHi B KHIM JIOP OOKI « OXMATOMT» i3 piarHozom MIS-C, acouiitoBanmit i3 SARS-Cov-2.

Pesynitatu. MactpoinTecTuHaneHi nposisu MIS-C, acouinoeaHoro 3 SARS-Cov-2, cnoctepiranu B 52,38 % fiten, 3-NoMix iHLLMX
CUMNTOMIB Y Ll rpyni navieHTiB 3adikcyBany ronosHUi Binb i kawens. PieHi cneumdivHoro go SARS-Cov-2 IgG BiporigHo He
BiZPi3HANMCS B AiTEN 3i LLNYHKOBO-KULLKOBMMYI CUMNTOMamu Ta 6e3 Hux. HatomicTs y nauieHTis i3 MIS-C 6e3 LnyHKOBO-KMLLIKOBMX
MposIBiB YacTiLLEe crnocTepirani AMChyHKLI Miokapaa, | Lie notpebysano TpueaniLuoi rocnitanisawii. [itv 3 racTpoiHTECTUHANBHUMM
nposiBamn MIS-C yacTilue manu OXmpiHHs.

BucHoBku. TsxkicTb kniHiyHoro nepebiry acouiioBaHoro 3 SARS-Cov-2 MynsTUCUCTEMHOTO 3anarbHOr0 CUHAPOMY He 3anexuTb
Bi} BaXXKOCTi Ta Yacy, Ik MUHYB Nicrnsi nepeHeceHoi rocTpoi KOPOHaBipyCHOT XBOpPODH, i HE NOB'A3aHWIA i3 racTPOIHTECTUHANBHUMY
nposieamu, Wo BusBunn B 52,38 % nauieHTie. Kawwenb, ronosHui 6inb HagiTb 6e3 Tunosux ans MIS-C nposisis (Bucvn, 3miHn
cknep i HabpsikK KIHLIBOK) MOXYTb ByTW cuMnTOMamu, Lo AatoTb 3MOTY Xipypry 3aMUCIUTUCA Haf, KOHCEPBATUBHUM BEAEHHSM
navujeHTa i3 cuHapomom roctporo xweota. MIS-C, acouiioBanuin i3 SARS-Cov-2, HeobXigHO BKMKOUUTK Y KMIHIYHUIA NPOTOKON
TOCTPOTO aneHAULMTY B AiTEN.

Gastrointestinal manifestations of COVID-19-associated multisystem inflammatory
response syndrome in children

I. Yu. Avramenko, N. S. Kosmynina, U. Ye. Pidvalna, N. R. Basa

Aim: analysis of the course of SARS-Cov-2-associated multisystem inflammatory response syndrome (MIS-C) with gastrointestinal
disorders in comparison with MIS-C without gastrointestinal manifestations in children of the Lviv region.

Materials and methods. Analysis of medical records of children under the age of 15 years who were treated at the CNE LRC
LRCCH “OHMATDYT” with a diagnosis of MIS-C associated with SARS-Cov-2.

Results. Gastrointestinal manifestations of MIS-C associated with SARS-Cov-2 were observed in 52.38 % of children, and other
symptoms in this group of patients included headache and cough. Levels of specific SARS-Cov-2 IgG did not differ significantly
in children with and without gastrointestinal symptoms. In contrast, patients with MIS-C without gastrointestinal manifestations
were more likely to have myocardial dysfunction, requiring longer hospitalization. Children with gastrointestinal manifestations of
MIS-C were more likely to be obese.

Conclusions. The severity of the clinical course of multi-inflammatory systemic response syndrome associated with SARS-Cov-2
did not depend on the severity and time elapsed since acute coronavirus disease and was not associated with gastrointestinal
manifestations, which were observed in 52.38 % of patients. Cough and headache, even in the absence of such typical MIS-C
manifestations as rash, scleral changes and swelling of the extremities, could be symptoms allowing a surgeon to think about
conservative management of a patient with acute abdominal syndrome. MIS-C associated with SARS-Cov-2 should be included
in clinical protocol guiding management of acute appendicitis in children.

MNaHpemis kopoHaBipycHoi iHgekwii 2019-2021 pp. 06’ea-
Hana nioACTBO B MOLLYKY eheKTUBHUX METO/IB AiarHOCTUKY,
niKyBaHHs Ta nNpodinakTukn Uiei iHdekuii. 3a gaHumu
BcecBiTHb0I opraHisaLlii 0OXopoHu 300poB's, B €Bponi cTa-
Hom Ha 19.07.2021 p. 3achikcoBaHo 58 558 098 Bunaakis
iHdekuii, cnpuynHeHoi kopoHasipycom SARS-Cov-2
(SARS-Cov-2) [1], a 3rigHo 3 nosigomneHHsiMu KOHICED,
noHag 8700 aitent i mignitkis nomepnu Big COVID-19, wo
craHoBuTb 0,3 % BiA 2,7 MinbinoHa cmepten Big COVID-19y
78 kpaiHax [2].

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.

Y kaiTHi 2020 p. 3'SBUINCA MOBIGOMIIEHHSI MPO aco-
uiioaHui i3 SARS-Cov-2 MynsTUCHCTEMHWIA 3ananbHuN
cuHapom y gitent (MIS-C), skuii xapakTepnuayeTbCsi rapsy-
KO0 Ta MoniopraHHNM ypaxeHHsIM, YacTo 3 MOpyLUEHHSIM re-
mogvHamikvi [3]. 3a kniHiyHumy nposisammn MIS-C nogi6Huin
[0 xBopobu KaBacaki, 0aHaK BCTaHOBMNEHO, LLO Lie OKpeMa
HO30J10MYHa OAMHMLS. 3-NMOMiX HaNbINbL XapaKTepHUX
KNiHIYHWX NPOSIBIB LbOr0 CUHAPOMY BiA3HAYMMO YpaXKEeHHS
nereHb, Miokapga, LUMYHKOBO-kuLkoBoro TpakTy (LLKT),
LUKIpHi Ta HEBPOIOriYHi cuMNTOMM. 3a AaHUMM AeSKUX aBTO-
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pis, HarnoLwmperiwrmy npu MIS-C € racTpoiHTeCTUHANbHI
nposiBu, ix BusBnstoTb y 50-87 % gitent [4,5]. AbgomiHans-
HUA CUHOPOM YacTO IMITYE FOCTPUI XKUBIT, CTAHOBNSAYM
CepIo3Hy AiarHoCTUYHY Npobnemy Ans neaiatpis i AUTAYMX
XipypriB, KONW NaLieHT He Mae KataparbHUX CUMMTOMIB.

MeTa po6otu

AHani3 nepebiry acoujitoaHoro 3 SARS-Cov-2 MynsTu-
CMCTEMHOTO 3anarnbHOro CUHAPOMY 3 FraCTPOIHTECTUHABHW-
MU po3riafamu MOPIBHSHO 3 MYNTUCUCTEMHUM 3anasibHUM
CUHAPOMOM 6e3 LUTYHKOBO-KWLLKOBKX NPOSIBIB y AiTen
J1bBiBCLKOI 0ONACTi.

Martepianu i MeToAH AOCAIAKEHHA

[DocnipxkeHHs spinchmnn 3 BepecHs 2020 p. [0 TpaBHS
2021 p. OemorpadpivHi, enigemionoriyHi 1 0cooucTi AaHi,
KIiHIYHI MOKa3HWKKM, pesynsTaTi nabopaTopHO-iHCTPYMeH-
TarnbHWX AOCiMKEHb 3ibpank WNsXoM aHanisy MeanyHuxX
KapT cTauioHapHoro xBoporo 21 auTuHU BikoMm Ao 15
pokiB. Yci gitn nepebysanu Ha nikysanHi B KHIT JIOP
OOKIT «OXMATOWT» i3 giarHo3om MIS-C, acouitoBaHwii
i3 SARS-Cov-2.

[iarHo3 kopoHaBipycHOI iHdeKUii NiaTBEepMKEHO 3a
ZOMOMOTOH0 TECTY NOMiMepasHoi NaHLorosoi peakuii (M/1P)
ans susenerHst PHK Bipycy SARS-Cov-2 y B3siTomy 3 Hoca
Ta ropna marepiani. ocnimkeHHs 3gincHunu B 1Y «J1bBis-
CbKWIA 0ONaCHWiA LEHTP KOHTPOMO Ta MpoddinakTuky 3a-
xsoptoBaHb MO3 Ykpainu» 3a gonomoroto K653, Habopy
peareHTiB Ans BusieneHHs PHK kopoHasipycy SARS-Cov-2
metogaom MNP y peanbHomy yaci (HBI «Xemay, YkpaiHa).
3B’30K i3 NepeHeceHM 3aXBOPIOBAHHSAM [JOBEAEHO BUSIB-
nexHam cneumdivHmx 4o SARS-Cov-2 aHTuTin y cuposa-
TUi KPOBi METOZOM iMyHO(bepMeHTHOro aHanisy (IPA) 3a
[0Momorot aBTomartiyHoro aHanizatopa ELx800 (BioTek
Instruments Inc, CLLUA) Ta 3 BUKOPUCTaHHSAM TECT-CUCTEM
ANns SKICHOTO Ta HaniBKiNbKICHOTO BU3HAYEHHS aHTUTIN
knacy IgG ans kopoxasipycy SARS-Cov-2.

JlabopatopHi gocnimkeHHs 3gincHunm B nabopatopii
KHIM NOP OOKN « OXMATAWT». 3aranbHuii aHania kposi
BMKOHamNW 3a [10MOMOroK remMaTomnoriyHoro aHanisatopa
H18 LIGHT i peakTusis chipmu SFRI (PpaHis). C-peakTve-
HWi 6inok (CPB) BWU3HauMnK, 3acTOCYBaBLUM NaTekc TeCT
(C-reactive protein (CRP) - slide cipmu BioSystem S. A.,
Icnanis), a pisHi kpeatuHiHy (Liquick Cor-CREATININE
thipmu PZ Cormay, MonbLua) Ta TpaHcaminaa (Liquick Cor-
ASAT, Liquick Cor-ALAT, chipmu PZ Cormay S. A., MonbLua)
ZOCnimKyBany 3a JONOMOrow aBTOMAaTUYHOTO GioXiMiYHOrO
aHanizatopa DS-161 cipmu Sinnowa, KHP).

TpaHcTopakanbHy exokapgiorpadito (EXOKT) aginchm-
v Ha anaparti Esaote MyLab 25 Gold (Itanis).

[Ons Kkpaworo po3ymiHHs ocobnusocTeit nepebiry
MIS-C piten noginunn Ha agi rpynu: nepwa (1) — 11
(52,38 %) piTeit i3 racTpoiHTECTUHANBHUMW NPOSIBAMU
MIS-C, gpyra (Il) — 10 (47,62 %) nauieHTis i3 MIS-C Ge3
CUMMTOMIB 3 BOKY LLINYHKOBO-KWLLKOBOTO TpakTy. Y | rpyny
3anyyunu Aiten, y KOTpUX 3aXBOPHOBaHHS CynpOBOKYBa-
nocst 6onem y xwBoti — 9/11 (81,82 %), niapeeto — 7/11
(63,64 %), 6rirosoToro — 9/11 (81,82 %). Y 2/11 (18,18 %)
navuieHTiB cnocTepirany nuLie cunbHuiA Ginb y xwBoTi, y 7/11
(63,64 %) niten 6inb y xMBOTI NOEAHYBABCS 3 Aiapeeto Ta/
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abo 6ntosoToro, y 2/11 (18,18 %) xBOpNX 3aXBOPIOBAHHS
aebroTyBarno diapeeto Ta britosototo. [lo | rpynm AocnimreH-
HS HE BKITIOYanH NaLieHTiB, sIki CKapXXUIUCs Ha HydoTy Yu
6r1t0BOTY Ha TNi riNepTEPMIYHOTO CUHAPOMY.

Yci pesynbratii CTaTMCTUYHO OMpaLitoBank 3a 40MOMO-
roto nporpamHoro 3abesneyeHHs Excel i naketis Microsoft
Office 2016. KinbkicHi o3Hakv HaBegeHi sk M £ m (cepeaHe
apudMmeTHyHe + cepenHsi Noxubka cepeaHb0i BENUYMHM).
BiporigHicTb pisHuLi Mix rpynamm BusHadanu Metogom x>
MipcoHa abo meTogom Piwepa.

AHOHIMHICTb 0COOMCTUX JaHMX NauieHTiB 3bepexeHa
METOAOM HyMepaLlii y XPOHOMOrYHOMY NOPSAKY 3@ Yacom
rocnitanisadii.

JlocnimKeHHs BUKOHANM 3rigHo 3 BUMoramu BioeTuky,
o HaBedeHi B lenbCiHCbki aeknapauii BcecBiTHbOT
MeZMYHOI acoujiauii « ETUYHI npuHLMNKM MeguyHunx go-
CiMKeHb 3a y4acTio MoAuHK SK 06’eKTa JOCTIMKEHHS»
Ta «3aranbHoi aeknapadii 3 6ioeTukM Ta NpaB MOAVHUY
(FOHECKO), cxBaneHe koMicieto 3 MUTaHb ETUKW HayKOBUX
AOCHiMKeHb, ekcnepuMeHTanbHUX Po3poBboK i HayKkoBMX
TBOpIB JIbBIBCLKOrO HaLiOHANBHOTO MeAUYHOro YHiBep-
cutety imeHi Januna Manuubkoro, npotokon Ne 8 Big 23
nuctonaga 2020 p. batbky BCix NaLieHTiB 4anv nMcbMoByY
3rogy Ha obCTexeHHs fiten i nybnikauito pesynbraris
JIOCTiAKEHHS.

Pe3yabTati

Mig cnoctepekeHHam nepebysana 21 gutuHa: 9 xmonuis i
12 pievar (xnonuwkm : gisdatka 1,00 : 1,33). Bik aitei cTa-
HoBuB 1-15 pokis (cepeaHin Bik — 7,52 + 0,92 poky); aiten
Bikom 1-5 pokis — 8 (38,10 %), 6-10 pokiB — 9 (42,86 %),
11-15 pokiB —4 (19,04 %) nauienTiB. [Nig Yac HagxomKeHHs
B nikapHto 4 (19 %) aiten manu nosutveHui MIP-Tect, y 17
(81 %) 3achikcyBanu niaBMLLEHY KOHLIEHTPALi0 aHTWTIN Kna-
cy IgG (3,361 £ 0,710) go SARS-Cov-2 Ta kopoHaBipyCHy
iHbekLito B aHamHesi. Yepes 14—20 gHis nicns nepeHece-
HOI B nerkiit (hopMi KOPOHaBIpyCHOI iHdbeKLii 3 AiarHo30M
MIS-C rocnitanizyanu 5/17 (29,5 %) aitei, 9/17 (52,9 %)
Haginwnm yepes 30-50 awis, 3/17 (17,6 %) — GinbLue Hix
yepes 50 gHie. MIS-C nebtoTyBaB y BCix NaLieHTiB i3 de-
OpUNbHOKO rapsyKoro, A0 5 AHA XxBOopoOM rocniTanisysanm
10/21 (47,62 %) piten, we 11/21 (52,38 %) — Ha 6-10 oHi
NINXOMaHKM.

[acTpoiHTecTMHanbHi cuMmnTomMu 3adpikcysanu y 11/21
(52,38 %) aiten. CepenHin Bik nauieHTiB | rpynu cTaHoBKB
8,82 + 1,38 poky, a Il - 6,10 + 1,07 poky. Y nebroTi 3axBo-
ptoBaHHs 9/21 (42,9 %) AiTeln ckapKUNUcs Ha CUNbHUIA
cnacTnyHuin abo Tynuii po3nuTuiA Ginb y XmMBOTI. Y Takoi
camoi kinbkocTi xBopux (9/21 — 42,9 %) piarHocTyBanm
6ntooTy, B 7/21 (33,33 %) AiTeit — kopoTkoyacHy (1-2 AHi)
piapeto 6e3 JOMILLIOK KPOBI.

Ycim nauieHTam | rpynu 3aincHunm ynstpaseykose [o-
cnipkeHHs (Y3[) opraHiB YepeBHOI NOPOXHWUHY | BUSIBUMN
nomipHy renatomeranito B 4/11 (36,4 %) pitei, HabpsK i
peakT1BHi 3MiHU nigLwnyHkosoi 3anosun y 3/11 (27,3 %),
HesHauHe 30inbLuerHs cenesitkm B 1/11 (9,1 %) AuTUHN.
Y 2/11 (18,2 %) piten nig yac Y3[ BisyanizosaHo BUMiT y
YepeBHiil NOPOXHUHI: B opHiei (9,1 %) AuTUHM — y NpaBii
30yXBUHHI AINSHU, @ TaKOX PO3LUMPEHI NETII KNLLKIBHUKA; B
iHwwoi (9,1 %) — B nigneyiHkoBoMy NpocTopi Ta 6ins BepXHbo-
ro nontoca cenesiHku. [1sox (18,2 %) nauieHTiB el rpynu

Zaporozhye medical journal. Volume 24. No. 2, March — April 2022



OpwuriHaAbHiI AOCAIAXKEHHS

Tabnuus 1. KniniuHa xapaktepuctuka MIS-C

T

croyartky HanpaBWu B XipypriYHe BindineHHs Yepes Hasis-
HICTb cumnTOMIB rocTporo xwBoTa. OauH (9,11 %) xnonyuk,
B sIKoro nig yac Y3[ BusBuUnu 36inblueHi Me3eHTepianbHi
nimdpatnyHi By3nu, nicns aHTubakTepiansHoi Tepanii nepe-

KniHiyHi nposiBn

BEAEHW Y NefiaTpuyiHe BiAAiNeHHs, ae AndepeHLiansHuil Hexute 2 182 % 2 20%
AiarHo3 BKIO4aB i BUPA3KOBO-HEKPOTUYHII KOMIT, KM He Kawen ° 455 % 0 0%
ninTeepavecs. Oawa (9,1 %) TpMpiyHa AiB4MHKa MPoonepo- Sapuiuka ! 9.2% 3 30%
BaHa 3 NPUBO/Y FOCTPOTO aNEHANLIATY, OCKINbKY BUCHOBOK Buican o 81.8% 8 80%
Y3[1 - rocTpuii aneHanUmT, aneHavKynspHuin abeuec?, a Iz cknep S 818% 8 80%
. Lo Tinepemisi ry6 i savka 1 9,19 % 3 30 %
BIK JUTUHI He [13BaB 3MOTH oI_pmmaTw MEPEKOHVB] KTikiHi Wi nivaneronari A 4% s 09
[aHi. ﬂ,IaF'HO3 nicnA onepaii: NepauHHMi MEPUTOHIT, BTo- HaGpr icrai | cron 6 e 6 60%
PYHHO SMIHEHIA KaTapATbHIA aMEHANLIAT. o Eine ronoam . 364% 0 0%
Tinbkun 1/11 (9,1 ?/o) AantuHa | rpynu nig vac rocananlsa-. Bie wisisia 5 455 % 5 50%
il Mang nosutueHWiA MINP-tect go SARS-Cov-2, y Il rpyni SaransHa cnabkicts 1 1000 % 9 0%
Takux pirei Gyno 3/10 (30 %). Matonori4Ha COHNMBICTb 7 63,6 % 6 60 %

Cepen cynyTHiX 3aXBOPIOBaHb OXVPIHHA fjiarHocTyBanm
B 3/11 (27,3 %) oiten | rpynm, B 1/10 (10 %) nauieHTa Il rpynm
(p=0,05). Mepebir 3axBoptoBaHHS B TN 3 OKMPIHHSIM OyB
TSPKYMM, 3yMOBMIOBAB TPUBATTiLLy rocrniTaniaaito.

3piicHunu aHania KniHiYyHMX NposiBiB XBOpOOM Ta
nabopaTopHO-IHCTPYMEHTamNbHKUX MOKa3HUKIB AiTel 060X

*: BiporigHa pisHuus 3a metogom dilepa (p < 0,05).

Tabnuus 2. JlabopatopHa xapaktepuctuka MIS-C

Moka3Huku, I rpyna (n = 11) Il rpyna (n =10) Pa3zom (n = 21)
OAMHULI BUMiptOBaHHS

. . . o . 0 9
rpyn aocnimkeHHs. 3ae6inblIoro B AiTel, OKpiM fnxo- TleskoLyrw, 10 /'9" 19841332 17,60 £ 3,31 19,25 +2,11
MaHKW, CrIocTepiranu KriHiuHi NPOsIBI: HEXWTb, Kallenb, E?”Tp‘)cb'"“}:)?/m 178’20 iozézs ;56'21 2261:9 ;63':1 10133
. . . . ) 8210, 690, 3920,
3aMLLIKy, BUCHM, iH'eKLit0 CyauH ckrep, rinepemito ry6 i cpoLyw, 10°n
. . . . . TemornoBiH, r/n 108,73 + 3,6 102,50 + 3,88 105,76 + 2,66
3UKa, WKAHY NiMtazeHonaTilo, Habpsiku KucTel i cTor, ,
6inb ronosum Ta M'A3iB, 3aranbHy CnabkicTb i naTonoriyHy TpowGoLyu, 10%n 15620226 161,70 29,65 199,002 18,30
COHMMBICTL (ma6n 1) ' KpeaTyHiH, pmornb/n 96,97 + 12,3 81,93+ 12,63 89,81 + 8,64
Y nivei| S . ANT, Oy 36,28 + 6,86 39,24 +9,55 39,06 + 5,61
”'T‘e'g_ rpynm<B|(§Jc(>)r5mHo Hacriue ﬁ"'”a‘*a”” KaWeTb,  AcT ogin 46,30 £ 5,59 51,40 £ 10,96 4873585
ronosHui Ginb (p < 0,05), a B Aiteit Il rpynv — saauwuky, CPB, mrin 165,00 18,72 127,66 + 28,62 147,62 + 11,40

rinepemito ry6 Ta si3uka. BucunaHHsi, Habpsik kucten i cton,
iH'EKLiItO CKIep, HEXWTb, NarnbnaTtopHO BUSBMEH NiMdaThyHi
BY3M1 po3mipoM noHag 1 cm, Binb M's3iB Ta, ocobnmeo,
M’513iB NOTMAML (IHOA] BU3HAYANW SK PUrigHICTb), 3aranbHy
€nabKiCTb i MaTonoriyHy COHMMBICTb OAHAKOBO YacTo Aja-
rHOCTYyBanu B 060X rpynax CroCTepeKeHH.

Y giten | rpynu noninLIEHHS KMiHiYHOro cTaHy 3adikcy-

Tabnuus 3. Exokapaiorpadiyni aminn MIS-C

Moka3Huku, I rpyna (n = 11) Il rpyna (n =10)
OAWHULI BUMipIOBaHHS

®B nigoro wnyHouka, % 64,00 + 2,47 (49-74) 59,4 + 421 (26-74)

Banu Ha 2—10 aeHb rocnitanisatii (4,80 £ 0,69), ay aitei Il AvcrbyrKLis NiB00 LTy HONKaL N (%) 1(8,09 %)* 440,00 %)
rpynM — Ha 2-13 (8,80 + 3,68) (p > 0’05). Omxe, TpVIBaﬂiCTb MiTpanbHa HegocTaTHiCTb, N (%) 4 (36,40 %) 3 (30,00 %)
[vnatauis/aHeBprU3M1 KopoHapHUX apTepiii, n (%) 2 (18,18 %) 3 (30,00 %)

nikyBaHHs giten | rpynu ctaHosuna 12,55 £ 1,44 gus, |l
rpynm — 17,5+ 7,0 gHa (p > 0,05).

PoamipkoBytouu Hag TvM, Y 3anexuTs nepebir 3axeo-
ptoBaHHS B KOHLEHTpaLji cneumdidyHmx aHTuTin knacy 1gG,
MOPIBHANW Liel NOKa3HUK y rpynax AOCHimxeHHs. Y aiten
| rpynn koHUeHTpauis aHTuTin knacy IgG go SARS-Cov-2
craHosuna 3,31 £ 0,75 r/n, BiporigHO He Bigpi3HsAnacs
(p > 0,05) Big 3HaueHHs IgG po SARS-Cov-2 B giteit |l

*: BiporigHa pisHuus 3a metogom X2 MipcoHa (p < 0,05).

kopoHaipycHoi xBopobu (COVID-19)» Big 20.09.2021 p.
[6]. BHyTpiwHb0BEHHWI iMyHOrnobyniH (IVIG) i3 5 go 10
AHS 3axBoptoBaHHs oTpumanm 20 (95,2 %) nauieHTis.
OnHy (4,8 %) pieumHy 3 Il rpynu He nikysamm IVIG (maTip
He Hapana 3roay). BeegenHs IVIG y gosi 1 r/kr 3piiic-

rpymu (2,99 £ 0,96 r/n).

JlabopatopHi nokasHukW B Aiteit 060X rpyn manu no-
[Li6Hi 3HaYeHHs, KpiM TOro, LU0 B NaLieHTiB | rpynu BUSBUIM
JeLwo Buwmi piseHb CPB (mabr. 2).

Ockinbkm MIS-C xapakTepusyeTbCs ypaxeHHsIM cepLs,
BBa)kanu 3a AoLlifibHe JOCNIANTY exokapaiorpadiyHi 3MiHu
B AiTe o6ox rpyn. Y aitei Il rpynu BiporigHoO YacrTilue Bu-
ABNANN ANCYHKLiO NIBOTO LUyHouKa (p < 0,05) — cermer-
TapHi NOPYLUEHHS CKOPOTAINBOCTI Ta MiHiHE PO3LLMPEHHS
KOpoHapHux aptepin (mabn. 3). Y 2/11 (18,18 %) aiten |
rpynu 3acpikcyBanm BUMIT y NOPOXHWHI nepukapaa 6e3 3miH
KOpPOHapHUX apTepii. B opHi€i AiBYMHKM, SKi BUKOHANM
aneHgekTomito, nig yac Y3[1 suasunu go 100 mn piguHn
y nneBparbHUX MOPOXHUHAX | NPaBil 30YXBUHHIN AiNsHL.

Mpotokon nikyBaHHs aiten i3 MIS-C signosigas npo-
ToKONy «HapaHHa MeauyHoi Jonomory Ans MikyBaHHS

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.

Hunm 6/11 (54,55 %) pitam i3 | rpynu ta 4/10 (40,00 %)
-3 |l rpynu gocnimkeHHs. TpuanicTb iHysii — Big 6 Ao
12 roguH.

Hapgani 3a no3auTMBHOI KniHiYHOT Ta NabopaTopHO-iH-
CTPYMEHTanNbHOI AMHaMiKV NPOSIBIB 3aXBOPIOBAHHS, TOBTO
NpW NIKBigaLlii rapsiyki Ta 3MeHLUEHHI BUPaXeHOCTi cuMn-
TOMIB 3aXBOPIOBAHHS, TEHAEHLIT 0 3HUXEHHS MapkepiB
3ananeHHs Ta 3a BiACYTHOCTI exokapaiorpad)ivyHnx 3MmiH
KOPOHapHMX apTepiit, 30epexeHin CKopoTNMBIl 30aTHOCTI
miokapga, nikyBanHs IVIG y umx giten 3asepumnu. Brim
511 (45,45 %) nauienTis | rpynn ta 5/10 (50,00 %) navi-
eHiB Il rpynu notpebysanu noeTopHOro BBeAeHHs 1VIG.
CymapHa TepaneBTu4Ha [103a B LU¥X AiTeil cTaHoBMNA
2 r/kr. MoBTopHe BBeaeHHs IVIG 3ymMOBNEHE TSKKICTIO
CTaHy, 3MiHaM1 KOPOHAPHWX apTepil Y CTINKOI0 rapsiukoto,
cumntomamu MIS-C.
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Yci pitn npotsirom 3—7 AHIB napeHTeparbHO OTpUMyBa-
v fekcameTasoH y Ao3i 2 mr/kr/noBy 1 aHTubakTepianbHy
Tepanito.

AcnipvH npuaHadanu audepeHuinosaHo. lNpu Bax-
KOMY CTaHi Ta 3a HasiBHOCTi exokapgiorpadiyHux 3miH
KOPOHAPHMWX apTepiii YM 3HMXKEHOT CKOPOTNMBOCTI MioKapaa
MIBOTO LUMYHOYKA, @ TaKOX NPy JOBOII CXOXiN A0 MOBHOI
¢hopmun xBOpoOM KaBacaki kniHiYHii kapTuHi 3acToCcoBy-
Banwv fo3y acnipury 30-50 mr/kr, Hagani ii 3HkyBanu Ao
3-5 mr/kr. Take nikyBaHHs otpumanm 5/11 (45,46 %) piten |
rpynu i 3/10 (30 %) naujenTis Il rpynu. IHwwi 13/21 (61,91 %)
nawieHTiB Bigpasy posnoyanu Tepanito acnipuHom y Ao3i
3-5 mr/kr: 6 (54,55 %) aiten | rpynn i 7 (70,00 %) xsopux
Il rpynu.

06roBopeHHsA

YpaxeHHs LLUKT, acouiioaHe 3 SARS-Cov-2, onucaxe i
y gopocnux, i B aiten [7,8]. MNMosisy Luux CUMNTOMIB MOXHA
NOSICHTY KinNbkoma MexaHiaMamu. Bigomo npo MoXnmBicTb
3B’3yBaTUN peLienTopamu aHrioTeH3VHNEPETBOPIOBAILHOMO
thepmeHTy 2 (ACE 2), Lo peryntoe npoLec 3ananeHHs B
opranismi ntognHy, cnaiik-6inok SARS-Cov-2. ACE 2 pe-
LIenTopu eKCMPECYTLCS HE TiNbKM KNITMHAMKU AnXanbH1X
LUNAXIB, ane i eHTepoLMTamm i eHOOTENIEM CYaNH.

Tomy, no-nepiue, BapTo PO3rMSAHYTH MOBIPHICTb
6e3n0cepenHLOro ypaxeHHs BipyCOM EHTEPOLMTIB, Lo
nigTBEpAXeHO BuABNeHHaM Bipycy SARS-Cov-2 y kani
BMPOOBX TPVBANILLOTO NEpioAy i HaBITb MPY HETraTUBHOMY
pesynetati MNJ1P y matepiani 3 guxanbHux wnsxis [9,10].
Mo-gpyre, enpoTenin cyamH, 3okpema cyaud LWKT, nicng
3B’A3yBaHHs 3 SARS-Cov-2 CnpuynHsie Ba3OKOHCTPUKLHO,
LU0 NpX3BOANTL A0 HabpsiKy, CTUMyNsLT rinepkoarynsii.
OTxe, racTpOIHTECTUHANbBHI CUMMTOMU MOXYTb BUHMKATK
i BHacnigok 6e3nocepeaHbOro 3ananeHHs enitenito KuL-
KiBHMKa [11-13], i B pesynbTari ilwemii, WO crnpuynHeHa
Backynitom [14].

Y Halwomy JOCTiMKEHHI NOYaTOK 3aXBOPHOBAHHS, KPIM
rapsiykv, Marxe B nonoBuHW nauienTis i3 MIS-C xapakTe-
pu3yBaBCS racTpPOIHTECTMHANBHUMM CUMMTOMaMu: cnac-
TM4HUM abo Tynum Gonem y xmBoTi, 6rtosoToro. Lli gaHi
36iratoTbCs 3 pe3ynbratamu JochnimkeHHs S. Lawrensia
etal. [15].

KoHcynbrauii xipypra notpebyBanu ABOE NaLieHTIB.
Y opHoMy BUNaaky Xxipypr o6paB KOHCepBaTUBHWIA Miaxig
i Npu3HauMB aHTWbaKTEpianbHy Tepanito. IHLLA TPUPIYHIN
navwjieHTLi BUKOHAnNM aneHaeKkToMito, He3Baxaroun Ha HasiB-
HicTb 03Hak MIS-C (chebpunbHa rapsuka npoTsrom 7 gHis,
BMIIT Y NIEBPanbHWX NOPOXHUHAX | MOPOXHUHI Nepukapaa).
Bik AnT1HM CTBOPYB AOAATKOBI AiarHOCTWYHI TPyAHOLLi ANs
ismkanbHOro 06CTEXEHHS!, @ TOMY BUpiLLANbHE 3HAYEHHS
Ans Xipypris MaB BUCHOBOK Y3[] npo Te, Lo BidyanizoBaHo
[ECTPYKTUBHO 3MiHEHMI aneHawkc. MomibHi pesynbratu
YNLTPa3BYKOBOI AiarHOCTVKM aneHauumuTy onybnikysana
rpyna aetopiB Ha 4oni 3 M. Cabrero-Hernandez [16].
Toubiana J. et al. onucann pesynstat o6cTexeHHs 21
naujeHta 3 MIS-C i LunyHKOBO-KULLKOBUMM nposiBamu. Y 4
nauieHTis nig yac Y3 BUSIBUNM BUANIT Y YEPEBHIN NOPOXHN-
Hi. [JBoX AiTeit npoonepysanit Yepes HasiBHICTb CUMMTOMIB
rocTporo xuBota [17]. Y dhaxoii nitepatypi NoBiZOMNSIOTE:
npw BidyanisaLlii YepeBHOI NopoxHuHM B Aitel i3 MIS-C ta
abroMiHanbHUM CUHOPOMOM BUSIBIISANW Me3eHTepianbHNN

ISSN 2306-4145  http://zmj.zsmu.edu.ua

apeHiT, ineit abo konit [18-20]. OTxe, 0cobnMBo Baxmu-
BIM € KOMMMEKCHWI Miaxia Ao naujeHTa 3 abaoMiHanbHUM
CUHAPOMOM. [aCTPOIHTECTUHANBHI CUMMTOMM B MOEAHAHHI
3 rapsivKot0, YpaXKeHHsSIM PeCnipaTopHOro TPaKTy (Kallenb)
Yu cepLs, a TaKOX NiATBEPMKEHNIA NPUYMHHO-HACILKOBUIA
38’30k i3 SARS-Cov-2 noBvHHi ByT1 BKasiBKO Ans Xipypra
wopo MIS-C.

OxwpiHHa giarHocTyBanv B 4 (19 %) naviexTis, 3anyde-
HUX y Hawe pocnimkeHHs. Godfred-Cato S. et al. y 2020 p.
ony6nikyBanu CUCTEMHWIA OrNsiA, NiTepaTypy i nokasanw, Lo
3-nomix 570 pitent i3 MIS-C Ha oxupiHHs cTpaxaanu 146
(25,6 %) [21]. Lle cyTTeBO He Bippi3HAETLCS Bif AaHWX, SKi
MU ogepxxanu. BTim B aHanisi ny6nikauin wopo MIS-C, wo
3AifcHeHe rpynoto aBTopiB Ha yoni 3 M. Ahmed, oxupiHHS
3acpikcyBanu y 268 (48 %) i3 558 piteit, a e BiporigHo
6inbLue, HiX 3a HawwMu gaHumm [22]. Y uin cutyadii,
04EeBUAHO, NOTPIGHO BpaxoByBaTK ETHIYHI OCOBIMBOCTI
naujieHTiB, axe AesiKUM Hapodam BracTuBa MigsuLlieHa
CXUMNbHICTb [0 HaAMIPHOI Baru.

OXUpiHHS MOXe NoripLUyBaTV NPOrHO3 NaLieHTIB i3
SARS-Cov-2 He3anexHo Bif Biky Ta cTari. Y CBITi Ha OXVpiH-
Hs CTpaxaatoTb NoHag 650 MnH Jopocnux i 124 MiH aiten
i nignitkis. Cepea NpuYuH, WO NOTIPLLYIOTb NPOrHO3 L€l
rpynv naienTie npy iHdekuii SARS-Cov-2, — ocnabnerHs
iMyHHOI Bignosiai, 30kpeMa BHacMifok 06MexeHoi MpoayKLii
iHTepdeponiB i anTuTin. Lle BiaOyBaeTbea B pesynbrari
CyTTEBOI MeTabONIYHOI aKTUBHOCTI BicLieparnbHOI X1POBOT
TKaHUHW, LLIO NPU3BOAUTL A0 CUHTE3Y Npo3ananbHIX LTOKi-
HiB | MOPYLLEHHS MEXaHi3MiB iMyHHOI BiAnoBiAj, NOB'3aHOI 3
T-nimcpouTamu. 3 iHLworo 60Ky, K1poBa TKaH1Ha YepeBHOT
MOPOXHWHM MOXe ByTu cneundivHM «pe3epByapoM» Ans
ACE 2 i kopoHagipycis [23].

3axsoptoaHHs Aebotysano B 4 (19 %) nauieHTiB Ak
MposiB rocTPOi KOpPOHaBipycHOI xBopobu, y 17 (81 %) naui-
eHTiB cumnTomm MIS-C cnoctepirani MiHiMansHo vepes 14 i
MakcyMaribHO HaBiTb nicnst 50 AHIB BiA nepeHeceHol rocTpoi
KOpOHaBipyCcHOi XBOpPO6M, MPO L0 CBIAYMIIM NO3UTUBHI
pesynbratu MNMP-Tecty Ha SARS-Cov-2 y HOCOrnoTkoBo-
My cekpeTi abo niaBuLLEeHMI piBeHb cneundivnmx 1gG go
SARS-Cov-2. MNopibHi pesynsratu otpumany M. Pouletty et
al. Y BinbLuocTi nauieHTiB (86 %), skux onucanu Li aBTopy,
BipycHe HaBaHTaxeHHs SARS-Cov-2 y HOCOrMOTKOBOMY
cekpeTi 6yno HU3bkuM abo HeraTMBHUM, ane B YCiX AiTe
BUSIBNANK MiABULLEHY KOHLEHTPaLito cneundiyHux Ao
SARS-Cov-2 IgG [24]. Lii pesynstati NiATBEPAXYIOT, O
roctpa SARS-Cov-2 iHibekuist Moxe ByTv Tinbku MyCcKoBUM
MEXaHi3MOM PO3BUTKY NOCTIH(EKLIIHOM 3ananbHOro CUH-
APOMY, CMPUYMHEHOTO HeNTpanisyBanbHUMKU aHTUTInaMu
IgG i peaynsraTom gji HabyTOro iMyHITETY, @ TOMY KITiHIYHWIA
nepebir i TAXKICTb 3aXBOPIOBAHHS HE KOPENIOKTh i3 PiBHEM
cneuydivamx 4o SARS-Cov-2 IgG.

Taxknit nepebir MIS-C i Tpusanictb rocnitanisauii
HalmMX nmauieHTiB He Gynu MoB’A3aHi 3 racTpoiHTECTU-
HanbHUMK cumnTomMamu. 34eBinbLIOro TSXKICTb CTaHy Ta
TpuBanicTb rocnitanisavii BU3Ha4ano ypaxeHHs cepus.
[JucdyHKLio NiBOTO LWYHOYKA YacTille BUSBASNMW B 4iTEN
Il rpynu: 40 % npotn 9 % y nauienTis | rpynun. dunaradiio
KOpOoHapHMX apTepin 3adikcysamm y 23,8 % aitei. Konek-
TWB aBTOpiIB, sikMi ovontoBas M. Pouletty, nogibHo onucye
exokapgiorpadiyHi 3aMiHu: Aunarawis KOpoHapHUX apTepin
y 18 %, 3HWxeHa pakyis BUKMAY MIBOMO LUTYHOYKA B
46 % nauieHTis [24].

Zaporozhye medical journal. Volume 24. No. 2, March — April 2022



BucHoBKH

1. BcTaHOBWIW, LLIO racTPoiHTECTVHarbHI nposin MIS-C,
acouliioBaHoro 3 SARS-Cov-2, BusiBunm B 52,38 % piteit.

2.Y piTen 3i LWnyHKOBO-KMLLKOBUMM nposiamu MIS-C sik
CyNyTHE 3aXBOPIOBAHHS YacTiLLe [1iarHOCTYHTb OXUPIHHS.

3. He BnaBunu pisHuLi 3a piBHSAMM creumdiyHoro 4o
SARS-Cov-2 IgG y aiTeit 3i LUNYHKOBO-KMLLKOBAMM CUMIT-
TOMamu Ta 6e3 HuX, LLO CBIgYMTL NPO BiACYTHICTb 3B'A3KY
MiX KMiHIYHUMUM NposiBamMK Ta TskkicTio nepebiry MIS-C.

4. TpueanicTb rocnitanisauii aitei i3 MIS-C i TsxkicTb
3aXBOPIOBAHHS He 3anexaTh Bifj HAsBHOCTi raCTPOIHTECTU-
HarnbHKUX cumnToMiB. HatomicTb y nauiexTis i3 MIS-C 6e3
LUMYHKOBO-KMLLKOBMX MPOSIBIB YacCTiLLe BUSBISNN CEpLiEBY
AMCAYHKL, L0 3yMOBMOBANO HEODXIAHICTb TpUBaniLLOi
rocnitanisadii.

5. Kawenb i ronoBHuin 6inb HaBiTb 6€3 TMMOBMX ANs
MIS-C nposiiB (Bucun, 3MiHK cknep i Habpsikn KiHLIBOK)
MOXyTb OyTU CUMMTOMamy, L0 fatoTb 3MOry Xipypry 3a-
MUCIUTUCh Ha[ KOHCePBaTUBHUM BEAEHHSIM NaLieHTa npu
CWHAPOMI FOCTPOTO XMBOTA.

lMepcnekTMBM NnoganbLUKMX AOCHimKeHb NONSralTh Y
MPOJOBXeEHHI BUBYeHHs nepebiry acouiioBaHoro 3 SARS-
Cov-2 cuHapomy MynbTU3ananbHoOi CUCTEMHOI BiAMoBiAi B
AiTen, BCTAHOBNEHHI KNiHiYHMX | nabopaTopHo-aiarHoCThy-
HWX MapKepiB TepaneBTUYHOI TaKTVIKM.
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OpwuriHaAbHiI AOCAIAXKEHHS

Ponb 6iomapkepa NGAL B ouiHIOBaHHI paHHbOI Ta NPOrHO3YBaHHi

Ni3HbOI QYHKLIiI TpaHCNAAHTaTa NPU TPAHCNAAHTALYI HUPKU
BiA YXMBOro POAUHHOrO AOHOpPa

M. I. KupnueHko®*12

*HauioHaAbHWIA YHIBEPCHTET OXOPOHHM 3A0POB’A iMeHi . A. LLynuka, M. KuiB, YkpaiHa, 2AY «HauioHaAbHUi IHCTUTYT Xipyprii Ta TpaHCNA@HTOAOTT

imeni 0. 0. LWanimoa» HAMH Ykpainu, m. Kuis

MeTa po6oTu — gocnigkeHHs poni NGAL B oLiHIOBaHHI BiBHOBMEHHS paHHBOI (yHKLi TpaHCnaHTaTa Ta NporHo3i oyHKLOHYBaHHS
TpaHcnnaHTaTa B NepLUniA pik Nicns TpaHcnnaHTawii Hupku (TH) Big X1BOro poaMHHOTO AOHOPA.

Marepianu Ta metoau. O6cTexunu 60 peumnieHTiB HUPKK, SIKUM 3aiAcHUNM TH Big XMBOrO POAVMHHOTO AOHOPA. 3a peuunieHToM
cnoctepiranv nepLui 12 micAwis nicns TpaHcnnaxTawi. [ns 4ocnimpKeHHs paHHBOT (PYHKLLT TpaHCNNaHTaTa BUMIPKOBanu KOHLEHTpaLlo
NGAL y 3paskax cevi Ta piBeHb KpeaTuHiHy cypoBaTku kpoBi B 1, 2, 3, 7 gHi nicns TH. [ins gocnimkeHHs nisHboi hyHKLii TpaHcnnaHTaTta
pO3paxoByBanu LUBKAKICTb kryboukoBoi inbrpavi (LLIK®) Ha 3, 6, 12 micsaui nicna TH, a Ans nporHo3y dyHKLiOHYBaHHS TpaHcnnaH-
TaTa npoTSroM nepLUoro poky nicns TH aHanidyBanm 38’30k Mix pisHeM u-NGAL i LLUK® Ha 3, 6, 12 micaui nicna TH. 3adpikcysanm
BMMNaKM rOCTPOTO BiATOPrHEHHS anoTpaHCnaHTaTa HUpKW, 3aTpuMKi yHKLii TpaHcnnaHTata (DGF), nepBrHHOT AnCAyHKLii.

Pesynsratu. DGF 3apeectpysany B 5 (8,33 %) peumnieHTis; y HUX cepepHiit piseHb NGAL Ha 1, 2, 3, 7 i 6yB cTatucTniHo
3HauyLLo UM (p < 0,05) 3a Takuii Npy HopManbHiN yHKLii TpaHcnnaHTaTa. [ocTpe BiATOPrHEHHS anoTpaHcniaHTaTa H1pKA
cnoctepiranv B 10 (16,67 %) peuwnieHTis; y Hux NGAL y 1, 2, 3, 7 gHi ByB cTaTUCTU4HO BiporigHo Buwmm (p < 0,05) 3a Takuit npu
HopMarbHiN dyHKUiT TpaHcnnaHTata. MepeuHHa AnCdyHKLIS anoTpaHcnnaHTarta 3adikcosaHa y 8 (13,33 %) peumnieHTis; y HUX
NGALYy 1,2, 3, 7 oHi 6yB CTaTnCTYHO BiporigHo BuLLmMM (p < 0,05) 3a Takwil npy HopmanbHii dyHKLii TpaHcnnaHTata. OuiH4M
38’130k Mix piBHeM NGAL Y 1, 2, 3, 7 aHi i LUK® Ha 3, 6, 12 micaui nicna TpaHcnnaxTawii, BusHaumnu: LLK® y peuunieHTis i3 piBHem
NGAL Ha 1, 2, 3, 7 AHi nicnsa TpaHcnnaHTaLii B Mexax pedepeHTHUX 3HaveHb (<131,7 Hr/mn) 6yna uiwoio, Hix LLK® y peumnieHTis
i3 piBHem NGAL Ha 1, 2, 3, 7 gHi nicns TpaHcnnaHTauii BULLE 3a pepepeHTHi 3HaYEHHS.

BucHoBku. OuiHioBaHHa NGAL nicnst TH iHchopMmye npo BigHOBNEHHS peHanbHWUX GyHKUIN (wBuake 3HuxeHHs NGAL) abo
npo po3BUTOK ycknaaHeHb (DGF, nepBuHHa AnCEyHKLIS TpaHCnnaHTaTa, rocTpe BiATOPrHEHHS) MpU MOBIbHOMY 3HWKEHHI abo
nigsuiienHi NGAL. Omxe, u-NGAL — paHHili, HeiBasuBHWIA | TOYHWIA NPEQMKTOP HeOOXIAHOCTI fianidy B NepLUMin TWXKAEHb Nicns
TH i BigHOBNEHHS (PYHKLUi TpaHcnnaHTaTa npotarom 12 micauie.

The role of the NGAL biomarker in the assessment of early and prediction
of late graft function in kidney transplantation from a living related donor

M. I. Kyrychenko

The aim. To study the role of NGAL in assessing the recovery of early graft function (GF) and in predicting GF in the first year
after kidney transplantation (KT) from a living-related donor (LRD).

Materials and methods. For this aim, a total of 60 kidney recipients who underwent KT from LRDs were examined. To study
the early GF, NGAL concentrations in urine samples were measured on days 1, 2, 3, 7 after KT. To study the late GF, the glo-
merular filtration rate (GFR) was calculated at 3, 6, 12 months after KT. To study the prognosis of GF during the first year after
KT, the relationship between u-NGAL and GFR levels at 3, 6, 12 months after KT was analyzed. The incidence of acute kidney
transplant rejection (AKTR), delay of graft function (DGF), primary non-function was recorded.

Results. DGF was observed in 5 (8.33 %) recipients with statistically significantly increased mean NGAL levels (P < 0.05) on days
1,2, 3,7 as compared to those in normal GF. AKTR was detected in 10 (16.67 %) recipients with statistically significantly increased
mean NGAL levels (P < 0.05) on days 1, 2, 3, 7 compared to those in normal GF. Primary allograft non-function was diagnosed in
8 (13.33 %) recipients with statistically significantly increased mean NGAL levels (P < 0.05) on days 1, 2, 3, 7 compared to those
in normal GF. Assessing the relationship between NGAL levels ondays 1, 2, 3, 7 and GFR at 3, 6, 12 months after transplantation,
it was found that GFR was higher in recipients with NGAL levels on days 1, 2, 3, 7 after transplantation within the reference values
(<131.7 ng/ml) than that in recipients with NGAL levels on days 1, 2, 3, 7 after transplantation above 131.7 ng/ml.

Conclusions. Evaluation of NGAL after KT informs about the restoration of renal function (rapid decrease in NGAL) or the development
of complications (DGF, primary allograft non-function, AKTR) with slow decrease or increase in NGAL levels. Thus, u-NGAL is an
early, non-invasive and accurate predictor of the need for dialysis in the first week after KT and the restoration of GF within 12 months.

TpaHcnnaHTauis Hupkn (TH) — pagukanbHUn METOq,
NiKyBaHHA TepPMiHANbHOI CTaflii XPOHIYHOI HUPKOBOI He-
foctatHocTi (XHH). TH nepenbayae noeHy peabinitaito,
BKITHOYAKOUM MOBEPHEHHS A0 MpaLli, HABYaHHS Ta CropTY,
iHTerpauito 4o cim’i, 3aaTHICTb HapompKyBaTh aitein. TH €
3pYYHOIO Ta EKOHOMIYHO [ELLEBLLOI0 MOPIBHSAHO 3 ansTep-
HaTUBHUMW MeTodamMu nikyBaHHs XHH — remo- Ta neputo-

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.

HearnbHUM fjani3om. AKICTb XWUTTS NaLieHTiB nicns TH BuLLa
(y chisnyHOMY, eMOoLLiiHOMY, CoLlianbHOMY, JyXOBHOMY Ta
thinaHcoBomy acnektax) [1-3].

BuaHayeHHs doyHKLUii TpaHCnnaHTaTa B PeLMnieHTiB
nicnst TH 6a3yeTbCs Ha BUMIPIOBAHHI PiBHA KPEaTWHIHY B
cuposartLi kpoBi (SCr), WwanakicTb krybo4ukoBoi GinsTpaLii
(LLIK®), kniHiYHOMY OLLiHIOBaHHI 3aranbHOro CTaHy naLlieHTta
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Towo. Ane SCr He € BUCOKOYYTIMBIM [0 (OYHKLi HUPOK,
OCKINbKM Liel NOKa3HMK 36iMbLUYETHCS BiCTPOYEHO Nicns
TpaBMu ab0 NOLLKOMKEHHS HUPOK. Kpim Toro, piBeHb kpea-
TUHIHY MOXe He NMOKa3yBaTu CTYNiHb MOLUKOMKEHHS HUPOK i
3anexaru Bif iHLWKX akTopiB: Macy Tina, pacu, Biky, cTari,
3aranbHoro 06’eMy BOAW B OpraHiami, NpuiMaHHs nikis,
M’'SI30BOr0 MeTaboniamy Ta CnoxwvBaHHs Ginka.

MavieHT i3 XHH Mae Bucokwuit BuxigHwit piseHb SCr,
AKUIA MiCNs TPAHCNMaHTaLi BiZHOBMHETHCS 40 PAKTUYHUX
MOKa3HWKIB Yepe3 NeBHWI Yac (Big KiNbKoX rognH Ao Kinb-
KOX [HiB) i He BignoBifae akTYHOMy (yHKLOHaNBLHOMY
CTaHy TpaHcnnaHTarta Ta LLK®, 60 HeobxigHui vac, nepLu
HXX BCTAHOBWTLCA HOBA piBHOBAara Mix BUPOONEHHAM i
BUINEeHHAM KpeaTuHiHy. 36inblueHHs SCr — nisHs o3Haka
(pyHKLIOHANBHWX 3MiH HUPKW, SIKE «BIACTaE» Bifj BKIMBUX
CTPYKTYPHWX 3MiH, LLO BiAOyBatOTbCA B HUPKAX Ha paHHii
cTafii rocTporo NOLKOmKeHHs [2—6].

3atpumka cyHKuUii TpaHcnnaHTata (DGF — delayed
graft function) — ogHe 3 HaNMOLUMPEHILLMX yCKNagHEHb
nicna TH. DGF acouilioBaHa nepeBaxHo 3 iLLeMi4YHO-pe-
nepdysifiHOK TPaBMOK Ta BU3HAYAETLCS K HEOOXIQHICTb
Aianisy npoTAroM OAHOrO TVXKHS NiCNS TpaHcnnaHTawil.
DGF nos'sa3aHa 3i 3MEHLLEHHSM KOPOTKO- i [JOBFOCTPOKO-
BYX MOKa3HWKIB BIKVBaHHS TpaHcnnaHTata. DGF cytteBo
nogoBxkye nepebyBaHHs y cTauioHapi, 30inbLuye MeanyHi
BUTPATU, MiABMLLYE PU3VK BTPATW TPAHCMIaHTaTa B nepLUmMi
pik nicns TpaHcnnaHTauii. 3axsoptoBaHicte DGF cunbHO
Bapitoe: Big 5 % 10 50 % y TpynHux goHopis, Big 4 % Ao
10 % y xmBux goHopiB. Tomy paHHe BusiBneHHs DGF Bu-
npaBpaHe, OCKINbKU He TiNbk1 Hagae Nikapsim 4OCTaTHLO
yacy Ans KOpUryBaHHs TepaneBTUYHOrO BTPyYaHHs, o6
00MeXU1TI PO3BMTOK TPABMM TPAHCMNAHTaTa, ane i iCToTHO
3HKYE EKOHOMIYHY CKnagoBy Ans naujexTis [1,2,4,7-10].

OTxe, MOWYK HOBUX ideanbHux Giomapkepis, ki Mo-
XyTb BusiBuTM DGF Bigpa3y nicns TpaHcnnaHTadii, — akTy-
arbHe 3aBAaHHS Y KMiHIYHi NpakTWLi BEAEHHS peLmnieHTiB
nicng TH. 3-noMiX BENUKOi KinbKOCTi LMX MOTEHLiNHMX
6iomapkepiB ninokaniH, acouiioBaHWiA i3 XenaTuHasow
HenTpodpinie (NGAL — neutrophil gelatinase-associated
lipocalin), € 6inbLu LikaBuM HeiHBa3WBHUM Mapkepom DGF
i3 BYCOKOIO Yy TNMBICTIO Ta cneumdiynicTio [1,11,12].

NGAL, L0 BriepLLe BUSIBUINM B aKTUBOBaHWX HEATPOGi-
nax, ekCnpecyeTbCs KinbkoMa TUMamMu KIiTUH, BKIKYam
eniTeniit aucTanbHUX HAPKOBUX KaHanbLiB. 3anexHo Big
Pi3HWUX HOpMarbHUX i natonoriyHux ctaHiB NGAL ekcnpe-
CYETbCS Ta CEKPETYETHCS BENMUKOK KifTbKICTHO PI3HUX KNITWH,
Lo nepebyBatoTh Y CTaHi CTPecy, Hanpuknag, Npu iLemii,
iHekwii, 3ananeHHi, HeonmacTUYHIn nponicepauii, Ta y
TKaHWHaXx, CXUnbHUX 8o aerpagadii. Mig yac ctpecy NGAL
0COBNMBO aKTUBHO CWMHTE3YETLCS IMYHHUMU KIiTUHaMMU,
renaTouuTamu, agunoLuTaMu, KIiTHamm nepeamixypoBoi
3ar103u, KINiTMHaMW HYPKOBMX KaHaIbLiB, @ TAKOX KITiTUHAMK
€eniTenito pecnipaTopHOro Ta TpaBHoro TpakTis [13].

NGAL BinbHo ¢hinktpyeTbest Yepes kny6o4ok i peabeop-
OyeTbCs y NPOKCMManbHOMY HUPKOBOMY KaHanbLi. byab-
Aka exckpellist NGAL y ceyy BigbyBaeTbCsl TinbKu TOZ, KOMn
MoB'sI3aHa 3 MOLLKOIKEHHSIM MPOKCUMANbHUX HUPKOBUX
KaHarnbLis, Lo 3anobirae peagcopbuii NGAL i/a6o 3 nigsu-
wieHHsm cuHTedy NGAL y Hupkax de novo. 3a cyyacHumm
YSIBNEHHSAMW, MPW FOCTPOMY MOLLKOKEHHi Hupok (ITTH)
y nnasmi nigeuuiyetbes piseHb NGAL, cuHTE30BaHOrO
nosa Hupkamu, nnaamosuit NGAL HagxoauTb y HUPKK 1
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peancopbyeTbest Y MPOKCUMANbHKX KaHarbLsiX, MOro oc-
HOBHA (PyHKLIiSt — 0OMEXEHHS Ta/ab0 3MEHLLEHHS TSHKKOCTI
YLIKOMKEHb Y NMPOKCUMAanbHUX KaHanbusx. OfHovacHo B
AMCTanbHUX YacTUHaX HedpoHa NPOTArOM AEKiNbKOX FoAnH
micns iXHbOTO MOLUKOMKXEHHS BiaOyBaeTbCs JIOKambHUM
macoBuin cuHTes NGAL; ioro dyHKuji — aHTUiIHGeKLiHa
HakTepiocTaTyHa Ais Ha AUCTanbHUIA yporeHiTanbHWi
TPaKT, CTUMYFOBAHHS BUKMBAHHS Ta nponichepaLlii KniTuH
Yy AMCTanbHOMY CErMeHTI, SIKViA 3a3B1Yali 3a3HaE anonTo3y
npu iwemiyHomy MH. Came Tomy BusHauyeHHs NGAL pe-
KOMeHAO0BaHe Sk AiarHOCTUYHMIA MeTO, ANst PaHHBOrO BU-
SIBMNEHHS peHarnbHWX TyOYNspHUX yLKomkeHb [4,6,14—16].
Y pasi NOLLKOMKEHHS peHanbHUX KaHarbLyiB BiabyBaeTbCs
nigsueHHs pisHs NGAL y cuposarui (y 7-16 pasis) i ceui
(y 25-1000 pasis). PexomeHgoBaHui pieHb U-NGAL, sikuin
CBiA4NTb MPO HeobxigHicTb aianiay, — 800 Hr/mn [15,17,18].

MeTa po6oTtu

OocnimxenHs poni NGAL B ouiHtOBaHHI BiZHOBNEHHS
paHHBOI (PYHKLT TpaHCMNaHTaTa Ta NporHo3i (yHKLIOHY-
BaHHs TPaHCNnaHTaTa B nepLunii pik nicns TH Big xuBoro
POAMHHOTO AOHOpA.

Martepianu i MeToAU AOCAIAYKEHHA

O6cTexmniu 60 peumnieHTiB HAPKK, sikuM 3aincHnm TH Big
XMBOTO poanHHoro aoHopa y 2017-2020 pp. y HaujioHanb-
HOMY iHCTUTYTI Xipyprii Ta TpaHcnnaxTonorii imeti O. O. La-
nimoBa. Y gocrnimkenHs 3anyunnu 41 yorosika i 19 xiHok,
cepepHin Bik craHosmB 35 pokis (aianasoH — 18-57). Cepen
MEePBYHHWX 3aXBOPIOBaHb, LLIO MPU3BENM 10 MOLLKOMKEHHS
HUPOK, nepeBaxanu rnomepynoHedput — 14, LykpoBui
piabet — 10, ayToiMyHHi 3axBoptoBaHHs — 10, nonikicto3
HUPOK — 6, TyBynoiHTepcTULlianbHuii HedppuT — 4. CynyTHi
CepLEeBO-CyaNHHI 3aXBOpLOBaHHs! (rinepToHiyHa xBopoba,
ypeMmivHa kapgiomionaris) giarHoctysanm B 57 % XBopwx,
HWPKOBY aHeMmito — B 53 %.

Y Bcix navieHTiB Gy 3axBOproBaHHS HUPOK Ha KIHLEBIN
cTagii 4o TpaHcnnaHTauii. [ns 2 peuymnieHTiB TpaHCnnaH-
Tauis Gyna noBTopHOW. Y 3 napax AOHOP — peuunieHT
TH Gyna pisHorpynHoto. Yac xonogoBoi iluemii CTaHOBKB
205 £ 29 xsunuH. CepepHiit Bik goHopa — 54 £ 9 pokis.
PeuwnieHTn Gynm 3icTaBHAMK 32 Macoro Tina, OLiHKOK
aHEeCTesionoriyHoro pu3smnKy 3a LKarnow AMepUKaHCHKOro
ToBapucTea aHectesionoris (ASA), iHTpaonepauinHuMu
ocobnusocTamu (mabr. 1).

PeumnieHT H1pKu nepebyBas nig cnocTepexeHHs M Bif
yacy TpaHCnnaHTauii 40 BUNUCKM i npoTsrom 12 micsuis
nicns TpaHcnnaHTawii.

[Ons pocnimkeHHs paHHbOi (YHKLiT TpaHCnnaHTata
BUMIpIOBanu:

— koHueHTpauito NGAL y 3paskax cedi — urine NGAL
(u-NGAL). OocnimxeHHs 3picHunu Ha aHanisatopi Abbott
Architect, Abbott Laboratories, Yvkaro, InniHoiic, CLLA. Pe-
pepeHTHi 3HadeHHs —<131,7 Hrimny 1, 2, 3, 7 aHi nicns TH;

- piBeHb kpeaTuHiHy cupoBaTku kposi (80-120
mkmonb/n) B 1, 2, 3, 7 aHi nicnsa TH.

[ns pocnimkeHHs Ni3HbOT PyHKLIT TpaHCINaHTaTa pos-
paxoByeanu LLK® 3a dhopmynoro MDRD (the modification
of diet in renal disease) Ha 3, 6, 12 micsaui nicns TpaHc-
nnaHTauii [14].
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[ns pocnimKkeHHst NPOrHO3y (OyHKLIOHYBaHHS TpaHc-
nnaHTaTa Ha nepLiomy podi nicns TH aHanisyBanm 38’30k
Mk U-NGAL i LLIK® Ha 3, 6, 12 micaui nicns TH (mabn. 3).

Takox chikcysanu:

— BUMaJKM rOCTPOTO BiATOPTHEHHS anoTpaHcnnaHTara
HWUPKKM NpoTarom 3 micsuis nicns TH. FocTpe BiATOPrHEHHS
MPOSIBRANOCS 3HVKEHHAM (OYHKLi HUPOK, Lo noTpebyBanu
nikyBaHHs, 3 NiATBEPIKEHHIM Bioncieto;

- Bunagkvn DGF (npoTsarom nepLioro TvdkHS nicns
TpaHcnnaHTauii). Kputepiii — HeobxigHicTb fianisy B nep-
LUMIA TYKOEHb MICNS TpaHcnnaHTaLii;

— BUMNaAKM NepPBUHHOI AncdyHKuUii (nepLui 3 micsaui nicns
TpaHcnnaHTauii). BusHauatoTbes Sk NOCTiHA BiACYTHICTb
(pyHKLUii TPAHCTIAHTOBAHOI HUPKMK;

— neTanbHi BUNagky.

AHecTesionoriyHe 3abeaneyeHHs B ycix xBopux byno
OHaKOBWM. IHAYKLit0 aHECTesii NPOBOAMIN BHYTPILLHBO-
BEHHWUM yBefieHHAM peHTaHiny 2—3 MKr/kr, ecmepoHy — 0,6
mr/kr, nponochony — 2 mr/kr Macu Tina. MigTpumyBansHa
aHecTesis nonsdrana y BUKOPUCTaHHI eHTaHiny 1-2
mkr/kr/rom, ecmepoHy — 0,1-0,2 mr/kr/rog, ceBodonypaHy —
Y BiKOBUX 032X i3 LifIbOBOI MiHIMarbHO0 anbBEOSISPHO0
KoHUeHTpauieto aHecteTuka (MAK) ans cesodnypaHy
— 0,7-1,0. KoHTponb rmunbuHm aHecTesii 3giicHioBanm
3a pgonomoroto BIS mowitopa (BIS — bispectral index,
moHiTop BIS VISTA — Aspect Medical Systems, CLUA),
LinboBe 3Ha4yeHHs nokasHuka BIS — 40-60. JdonaTkosuii
MOHITOPUHT Mg Yac aHecTesionoriyHoro 3abesneyeHHs
3AifiCHIOBanNM 3a JONoMorow MoHitopa Drager Primus®
(Drager Medical, PH): enektpokapaiorpama, nynbCOKCK-
MeTpis, kanHorpadis, BumipioBaHHs AT, Temnepartypu
Tina. OuiHBaHHS BoneMiyHoro cratycy nepepbayano
BUMIPIOBaHHSA LieHTpanbHOro BeHosHoro Tucky (LIBT),
MOroAMHHOIO Aiypesy, po3paxyHKy BogHoro banaHcy Ha
BCiX eTanax onepatwiji.

CraTuCcTVyHi faHi onpaLoBany 3a JONoMOro Nporpa-
mu Excel Microsoft Office 2003 Ta niueHsiiiHoi Bepcii Stata
12, 3acTocyBaBLLM METOAN BapiaLiiHOi cTaTUCTVKN. AHani3
3iCTaBHOCTI PO3MOAINY AKICHAX 03HaK y rpynax BUKOHamM
3 BMKOPUCTaHHSIM KpuTepito X2 TopiBHSAHHS KiNbKiCHUX
napameTpiB 6a3dyBanocs Ha nonepegHbOMY OL|iHIOBAHHI
HOpMarnbHOCTI po3noAiny AaHux 3a kputepismu LLani-
po-Binka. [Ans nOpiBHAHHA NOKa3HWKIB i3 HOpPMamnbHUM
XapakTepoM po3nofiny BMKOpUCTOBYBanu t-kputepin
CrblogeHTa. [Mpy BigXMNeHHi BUXiHWX XapaKTepucTuk na-
pameTpiB Bif, HOPMAbLHOrO PO3NOAiNy BUKOPUCTOBYBAMNM
HenapameTpuyHui kpuTepin MaHHa—BiTHI 4ns nonapHoro
nopieHsHHS, Kpackena-Bonnica — ans ogHovacHoro no-
piBHSIHHSA Ginblue Hix 2 rpyn. CTaTUCTUYHa 3HaYYLLICTb
Pi3HMX OLHOK — Ha PiBHi He HWx4e Hix 95 % (puank no-
munok — p < 0,05). XapakTep 38’A3KiB MiX NOKa3HUKaMm
OL|iHIOBanM 3a 4OMOMOTOK PaHroBMX KoedillieHTiB kope-
nauii. [ns nporHoCTUYHOTO BU3HAYEHHS PU3NKY PO3BUTKY
KniHiYHOI maTonorii Ta BCTAHOBMEHHS NOPOroOBMX PiBHIB
nokasHukie 3actocoyBanu ROC-aHani3 3 OLiHIOBaHHAM
YyTNMBOCTI, CNeundIYHOCTi Ta MPOTrHOCTUYHOT edheKTHB-
HOCTi NOPOroBUX 3HAY€EHb.

KpwuTepii 3anyyeHHs B focnimkeHHs — TepMiHanbHa
cTagis XHH, peuunieHT Hupku npu TH Big Xu1BOMO poguH-
HOrO JOHOpA.

TepmiH cnocTepeskeHHs 3a poboTOH TpaHCMIaHTaTa B
opraHiami peuunieHTa — 1 pik nicns TpaHcnnaHTawii.

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.
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Tabnuus 1. [eski iHTpaonepaLiiHi NOKa3HUKN SKOCTi aHECTE3I0NOrivYHOro

3abe3neyeHHs peuunieHTa

——

TpuBanicTb nepioy iemii TpaHcnnaHTarta, X8 205+ 29
MepionepaLiiiHnit 06'eM pianHI, MI/Kkr 55,9+ 13,0
BIS 42+7
ATcep Ha Yac BKIKOUYEHHS HUPKW Y KPOBOTIK, MM PT. CT. 92112
AHani3 KpoBi Ha Yac BKIIOYEHHS HAPKW Y KPOBOTIK

pH 7,35+0,04
Jlaktart, Mmonb/n 14+04

[Mpoveaypy TpaHCnnaHTaLji BUKOHYBanm YoTupy Xipyp-
IU-TPAHCMNAHTONOM 3a CTaHAAPTHUMI METOAMKAMM, BOHU
He BigpisHsanuMcs 3a keanigikavjeto.

IMyHOCynpecito BUKOHanNu BiAnoBigHO A0 YWMHHOI Me-
TOAMKY, WO Nepeabayana nepopanbHy NoTpiliHy Tepanio
iHriGiTopaMn KanbLMHEBPUHY, MOdeTUTY MikodeHonaTy
Ta NpEeaHi30MOoHy.

Pe3yabTati

BusHavanw piBeHb kpeaTuHiHy B CUpOBATLLi KPOBI, PiBEHb
NGAL y ceui peuynieHTiB, piBeHb Aiypesy Ha 1,2, 3 Ta 7 nic-
nsionepaLiiiHy fo6y, NPOCTEXWNM AUHAMIKY LIMX MOKa3HKIB
Y KOKHOrO KOHKPETHOTO MaLjieHTa Ta B rpyni JOCHiMKEHHS
(mabn. 2).

Bvinagku DGF 3acbikcysanm B 5 (8,33 %) peumnieHTis, y
Hux cepeaHin piseHb NGAL Y 1 aeHb (715,8 £ 336,4 Hr/mn)
6yB ctatuctmyHo BiporigHo BuwwmM (p < 0,05) 3a Takui
npy HopMmanbHil dyHKUii TpaHcnnanTata (181,2 + 139,4
Hr/MnT). AHanoriyHy 3akOHOMIpHICTb cnocTepirany Ans
NGAL Ha 2 peHb: npu DGF — 649,8 + 370,6 Hr/mn, npu
HopManbHii yHKUii TpaHcnnaHTata — 77,7 + 60,3 Hr/mn
(p < 0,05); Ha 3 peHb: npn DGF — 724,6 + 629,7, npu
HOpMarbHin yHKLUii TpaHcnnaHTata — 43,6 + 37,3 Hr/mn
(p < 0,05); Ha 7 geHb: npu DGF - 1777,6 + 2056,4, npu
HopManbHiN yHKUji TpaHcnnanTata — 25,2 + 31,2 Hr/mn
(p < 0,05) (mabn. 4).

[MopiBHABLLW piBEHb KpeaTWHiHY Npu HOpMarnbHiN
(yHKUii TpaHcnnaHTaTa 3 piBHeM kpeaTuHiHy B pasi DGF,
OTpVUManu aHasnoriyHui CTaTUCTUYHO BIPOTiAHWIA 3B'A30K
Ha 1, 2, 3, 7 oHi cnocTepexeHHs (mabn. 5). OgHak piBeHb
NGAL Hopmanisysascs B 53,33 % peuwnieHTiB y nepLumii
JeHb Tay 91,6 % Ha 3, 7 gHi nicns TpaHcnnaHTawi npy Hop-
MarnbHii YHKLT TpaHCNNaHTaTa; piBeHb KpeaTuHiHy npu
HOpMarbHiit yHKLUii TpaHCIINaHTaTa 3anmLLaBCs BULLMM Bif,
pethepeHTHUX 3HaueHb i Ha 7 AeHb NiCNs TpaHCnaHTauii
B 68,33 % peumnieHTiB.

Bunagku rocTporo BiLTOPrHEHHSI anoTpaHcnnaHTara
HWpku 3adikcysanu B 10 (16,67 %) peumnieHTiB npoTarom
nepiofy CNOCTEPEXEHHS; Y HUX cepepHin piBeHb NGAL y 1
JeHb (571,9 + 288,9 Hr/mn) 6yB CTAaTUCTUYHO BipOrigHO BY-
wum (p < 0,05) Big Takoro Npy HopManbHil yHKLT TpaHc-
nnaxTarta (156,5 + 112,7 Hr/mn). MogibHy 3aKOHOMIPHICTb
cnoctepiranu ans pisHs NGAL: Ha 2 aeHb npu roctpomy
BiATOPrHeHHi — 416,7 + 361,1 Hr/mn, npy HOpMasbHin
(yHKUii TpaHcnnaHTaTa — 67,1 £ 33,1 Hr/mn (p < 0,05); Ha
3 [eHb npy rocTpoMy BIgTOprHeHHi — 417,11+ 534 Hr/mn,
npW HopManbHIN yHKUii TpaHcnnaHTata — 37,06 + 18,4
Hr/mn (p < 0,05); Ha 7 AeHb NpuW rocTPOMY BIATOPrHEHHI —
920,8 £ 1642,8 Hr/mn, Npy HopManbHiN yHKLT TpaHennaH-
Tata—21,4 + 13,5 Hr/mn (p < 0,05) (mabn. 6).

ISSN 2306-4145  http://zmj.zsmu.edu.ua

199



Original research

Tabnuus 2. Moka3HukM KpeaTuHiHy B cupoBarTLi kpoBi, piBHs NGAL y cevi Ta piBeHb fiype3y B peuunieHTa Ha 1, 2, 3 Ta 7 nicnsionepaiiiHy goby

Mo, o smiposann | Bo onepait | rpzonepauiano

KpeatuHiH, mmons/n - (SD; 801,3 + 160,8; 640,5 +99,9; 513,7 £ 74,6; 357,9+£107,3; 288,6 £ 125,8; 193,4 £ 156,6;
p50; 816; 655,5; 517; 368,5; 299; 150;
min; 406; 410; 300; 140; 112; 102;
max) 1175 901 807 680 800 1170
Jiypes, mn (SD; - 2954 +96,2; 13090,8 + 5413 4; 8210+ 3774,1; 5804 + 1007; 2618 +738,3;
p50; 300; 13000; 7800; 5504; 2600;
min; 100; 150; 100; 100; 125;
max) 700 25000 18000 7000 4600
NGAL, Hr/mn (SD; - - 2258 +218,3; 125,3+195,1; 100,4 £ 253,3; 171,31 725,3;
(pedbepeHTHI p50; 124; 66; 37,5 208;
3HaAYEHHS min; 30; 21; 9; 2;
<131,7 Hr/mn) max) 1100 990 1600 5008

SD: cepeiHe 3HaYeHHS.

Ta6nuus 3. MokasHuku UKD y peumnienTa Ha 3, 6, 12 micsub nicnst onepatii

wo e owous __ owews

(SD; p50; min; max) 65,03 + 4,58; 66; 56; 72 65,17 £ 5,79; 67, 53; 77 60,63 £ 4,23; 61; 51; 68

Tabnuus 4. 3’3ok pisHs NGAL Ha 1, 2, 3, 7 gHi nicnsa TpaHcnnaHTauii npy HopmarbHii GyHKUii TpaHcnnaHTaTa

Ta B pa3i DGF
N L ™ O 7
NGAL Hopma n=32(53,33 %) n =50 (85,33 %) n =55 (91,67 %) n =155 (91,67 %)
NGAL BuLLE 3a peepeHTHi n =28 (46,67 %)’ =10 (16,67 %)’ n=5(8,33 %)’ n=5(833 %)
3HaueHHst (132 Hr/mn) NGAL npu HopmanbHii dyHKLii NGAL NP HopManbHi dyHKLT NGAL npn HopmanbHil yHKLii NGAL npu HopmanbHii dyHKuii
(SD — cepepHe 3Ha4eHHs) TpaHcnnaHTara — TpaHcnnaHTata — TpaHcnnaHTara — TpaHcnnaHTata —
181,2+ 1394 77,7+ 60,3 43,6+37,3 252+31,2
NGAL y pasi DGF 715,8 + 336,4 NGAL y pasi DGF 649,8 + 370,6 NGAL y pasi DGF 724,6 + 629,7 NGAL y pasi DGF 1777,6 + 2056,4
(p<0,05) (p<0,05) (p<0,05) (p<0,05)

%3 Hux y 5 (8,33 %) peumnieHTiB 3achikcoBaHi Bunaaku DGF.

Tabnuus 5. 38’330k MiX piBHEM kpeaTuHiHy Ha 1, 2, 3, 7 AHi nicnsa TpaHcnnaHTauii npyu HopmanbHil yHKUii TpaHcnnaHTaTa 3 piBHEM KpeaTuHiHy
B pa3si DGF

T—— I P Y™ (7
n=! n=0 ________[n=20333% =19 (31.67%)

KpeaTuHiH BuLLe NPy HopMarbHii dyHKLji n=60(100,0 %)’ n=60(100,0 %)’ n =58 (96,67 %)’ n=41 (68,33 %)
3a pedhepeHTHi 3Ha4eHHs TpaHcnnaHTara 505,2 61,6 343,0+£88,7 264,62 + 87,40 177,08 £ 147,10
(SD ~ cepepte sHaveHHs) y pasi DGF 602,6 £ 156,6 520,0 £ 152,8 549,4 +187,2 400,8 £ 191,2

(p <0,05) (p <0,05) (p<0,05) (p<0,05)

L3 HuX y 5 (8,33%) peumnienTis 3acikcoani Bunaaku DGF.

Tabnuus 6. 38’a30k piBHsa NGAL Ha 1, 2, 3, 7 &aHi nicnsi TpaHcnnaHTaii npu HopManbHi QyHKLUii TpaHcnnaHTara Ta 'y pasi
rOCTPOro BiATOPTHEHHS

- I P T
n =32 (53,33 %) n = 50 (83,33 %)? n =55 (91,67 %)* n = 55 (91,67 %)* I

NGAL BuLLe 3a pecpepeHTHi NGAL npu HopmanbHi n =28 (46,67 %)’ n=10 (16,67 %) n=5(833 %) n=5(833%)*

3HaueHHst (132 Hr/mn) yHKuii TpaHCNaHTaTa 156,5 + 12,7 67,1331 37,06 £ 18,4 21,4+135

(SD — cepente sHaveHHs) NGAL y pasi rocTporo 571,94 288,9 416,7 + 361,1 41714534 920,8 + 1642,8
BiATOPrHEHHs! (p <0,05) (p <0,05) (p<0,05) (p <0,05)

i3 Hux y 10 (16,67 %) peumnienTie 3acpikcoBaHi BUNaKm rocTporo BiATOPrHEHHS TpaHCMNaHTaTa HApKY; 2 i3 HuX y 2 (3,33 %) peuunieHTiB 3adikcoBaHi BUNafku roctporo
Bi[ITOPrHEHHs TpaHCNnaHTaTa HpKY; % i3 HUX y 8 (13,33 %) peuynieHTiB 3adbikcoBaHi BUNAAKV rOCTPOro BiATOPTHEHHS TpaHCNNaHTaTa HUPKY; % i3 HuX y 5 (8,33 %) peumnieHTiB
3achikcoBaHi BUNAZKW roCTPOro BiATOPrHEHHS TpaHCMNaHTaTa H1pKU.

Tabnuus 7. 38’530k Mix piBHEM kpeaTuHiHy Ha 1, 2, 3, 7 AHi nicns TpaHcnnaHTavii npyu HopmanbHili dyHKUii TpaHcnnaHTaTa 3 piBHEM KpeaTuHiHy
B pasi rocTporo BiATOPrHEHHS

T— mmm
n=! n=0 ________[n=20333% n =19 (31,67 %)

KpeaTuHiH BuLLe Npu HopMarbHii dyHKLji n =60 (100 %)’ n =60 (100 %)’ n =58 (96,67 %)’ n=41 (68,33 %)°
Bif pepepeHTHNX TpaHcnnaHTara -505,2 + 61,6 -343,0 £ 88,7 -264,62 + 87 4 -177,08 £ 147 1
3HaveHb, MMOTTb/T y pasi rocTporo 556,2 + 115,8 432,5+158,6 408,9 + 207 275,14 + 184,6

(SD - cepente sHaveHHs) BIATOPTHEHHA (p <0,05) (p < 0,05) (p < 0,05) (p<0,07)

L3 Hux y 10 (16,67 %) peumnieHTiB 3adhikcoBaHi BUNaAKW rOCTPOro BIATOPTHEHHS anoTpaHcnnaHTaTa Hupku; 2 i3 Hux B 1 (1,67 %) peuynieHTa 3adikcoBaHO BUNAZoK rocTporo
Bi[ITOPrHEHHs anoTpaHcnnaHTata HUpKy; *: i3 Hux y 9 (15,03 %) peumnieHTiB 3adikcoBaHi BUNazKU rocTPOro BiATOPrHEHHS anoTpaHcnaHTaTa HApKU.
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Tabnuus 8. 38’30k piBHs NGAL y 1, 2, 3, 7 AHi nicns TpaHcnnaHTawii npy HopMarnbHii yHKUT TpaHcnnaHTaTa Ta B pasi NepBUHHOT AUCHYHKLUT

arnoTpaHcnnaHTaTa HUpKu

NGAL y Hopmi
n =32 (53,33 %)

NGAL Buwe npu HopMarbHii dyHKLi n =28 (46,67 %)'

3a peepeHTHi 3Ha4eHHs TpaHcnnaHTata 166,7 £ 122,2

(SD — cepenHe aHaueHHs) y pasi nepBuHHOI 609,8 + 313,7
AMCEYHKLIT (p <0,05)

n = 55 (91,67 %)

n =10 (16,67 %)' n=5 (833 %)

67,1+325 413£370
504,3 +351,9 484,0 + 5804
(p<0,05) (p<0,05)

g Joaow o fraew |
n = 55 (91,67 %) I

n=5(833%)
254+ 32,1
1119,62 + 1800,30
(p<0,05)

i3 Hux y 4 (6,67 %) peumnieHTiB 3achikcoBaHi BUNaAKM NEPBUHHOT ANCHYHKLT anoTpaHcnnaHTaTa HUpKAA.

Tabnuus 9. 38’330k MiX piBHEM KpeaTuHiHy Ha 1, 2, 3, 7 AHi nicna TpaHcnnaHTauii npyu HopManbHi dyHKUii TpaHCNaHTaTa 3 piBHEM KpeaTwHiHy B pasi

NepBUHHOI ANCAYHKLIT anoTpaHcnnaHTara HUpKu
KpeatuHiH y Hopmi
n=0

KpeaTuHiH BuLLe np1 HOpMarbHil

3a pedpepeHTHI 3HaueHHs yHKUii TpaHCNaHTaTa -505,2 £ 60,4
(SD — cepentie sHaveHHs) ¥ pasi nepuHHoi 569,14 127,6
MCEYHKLIT (p <0,05)

n =60 (100 %)’ n =58 (96,67 %)’

-339,7+£91,6 -263,7+88,5
476,1+132,3 450,8 +204,0
(p <0,05) (p <0,05)

m_m
=0 [n=2(333%) =19 (31.67%)

n =60 (100 %)!

n=41 (68,33 %)!
175241445
31,4 +190,4

(p <0,05)

L i3 HuX y 4 (6,67 %) peLmnieHTiB — BUNazKu NePBUHHOIT ANCYHKLT anoTpaHcnnaHTata HUpky.

Ta6nuus 10. 38’30k Mix piBHeM NGAL y 1, 2, 3, 7 aHi nicns TpaHcnnaHTauii Ta LUK® Ha 3, 6, 12 micsui nicnst TpaHcnnaHTauii

[eHb nicns LLUK® Ha 3 micsui LLIK® Ha 6 micsui LUK® Ha 12 micsaui
Tpaucnnauraun HUPKU nicns TpaHcnnaHTauii nicns TpaHcnnaHTauji nicns TpaHcnnaHTauji

NGAL Hopma

NGAL BuLLe 3a pecpepeHTHi 3Ha4eHHs
(SD — cepenHe 3HaueHHs!)

N W N =N W DN

74,05 £ 5,55 7217 £9,75 71,6
73,12+3,35 70,47 £6,4 70,3
68,10 £2,35 67,67 £6,4 66,3
66,40 + 5,35 66,47+ 5,4 62,3
67,07 £4,65 64,55 + 8,65 63,9
66,32 + 4,65 63,31+7,65 58,9
54,20 + 6,69 53,22 £545 51,3

1 1 1

34,55
315,75
314,65
314,75
3+9,53
216,30
4 + 6,30

% pieHb NGAL Ha 7 fieHb BuLLE 3a pedbepeHTHi 3HaueHHs (5008 mr/mi) Bu3Haumnm B 1 peuunieHTa, sikuit nomep Ha 8 foby nicns TpaHcnnaHTaii.

Tabnuus 11. Moporosi 3Ha4eHHs nokasHka NGAL Ans nporHo3y po3suUTKy NEPBUHHOT AUCAYHKLIT TpaHCcnnaHTaTa Hupku, DGF Hupku
Ta rocTporo BiATOPrHEHHS TPAHCMaHTaTa HAPKY NPY TPaHCMNaHTaLii HUPKKM Bif )KMBOTrO POAVMHHOTO AOHOpa

Pesynkratu po6otn
TPaHCNNaHTaTa HUPKKU

NGALYy 1 nieHb nepBMHHa ANCPYHKLis >470
DGF >600
rocTpe BiATOPrHEHHS >353

NGALY 2 fieHb NepBIHHA ANCYHKLLA >130
DGF >135,5
TrOCTpe BiATOPrHEHHS >130

NGALy 3 fieHb nepBMHHa ANCPYHKLis >70
DGF >05
rocTpe BiATOPrHEHHS >70

CratucTnyHi po3paxyHku (ROC-aHani3 3 oLiHOBaHHAM Yy TNUBOCTI, cneumdivHoCTi

Ta NPOrHOCTUYHOI e)eKTMBHOCTI NOPOroBMX 3Ha4Y€Hb)

MoporoBi 3HaueHHs Yytnusictb, % Cneumdiunictb, %
NGAL, Hr/mn

MporHocTuyHa
etheKTUBHICTb, %

75,00 98,08 89,08 (83,1-97,9) AU
80,00 100,00 96,7 (84,0-98,2) AU
80,00 96,00 93,2 (85,0-98,6) AU
100,00 96,15 92,2 (90,2-100,0) AU
100,00 92,73 97,1(90,8-99,9) AU
100,00 96,00 93,5 (80,4-96,7) AU
100,00 94,23 96,8 (90,3-99,9) AU
100,00 98,18 97,1 (92,7-100,0) AU
90,00 96,00 96,4 (83,4-98,0) AU

OuiHka agekBaTHOCTI
mogeni, AUC, p

C =0,928; <0,0001
C =0,935; <0,0001
C =0,942; <0,0001
C =0,990; <0,0001
C =0,982; <0,0001
C =0,907; <0,0001
C =0,978; <0,0001
C =0,993; <0,0001
C =0,930; <0,0001

Y 10 (16,67 %) peuunieHTiB, y sikux 3acikCoBaHi Bu-
naZky rocTporo BiATOPrHEHHS anoTpaHCnaHTaTa HUPKY,
piBeHb NGAL 0yB BuLMiA Bif pethepeHTHUX 3HaveHb y 1,
2, 3, 7 gHi nicns TpaHcnnaHTauji. PiBeHb kpeaTuHiHy byB
TaKoX BULLMM Y 1, 2, 3, 7 AHi nicns TpaHcrnaHTaLlii.

OuiHIouM 3B'30K MiX piBHEM KpeaTuHiHy Ha 1, 2,
3,7 OHi micns TpaHcnnaHTauii Npyu HopMarbHin YHKLUIT
TpaHCcnnaHTaTta 3 piBHEM KpeaTuHiHy y pasi rocTporo Bia-
TOPTHEHHS!, BCTAHOBUIM CTATUCTUYHY 3HAYYLLY Pi3HULIIO
(p < 0,05) Ha 1, 2, 3 aHi. Ane BnacHe piBeHb KpeaTUHiHy
Hopmani3yBaBcs Ha 3 AeHb Micns TpaHCMnaHTawii Tinbku
y 2 (3,33 %) peuunienTis, y 19 (31,67 %) — Ha 7 AeHb
(mabn. 7).
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Bunagkm nepBuHHOI AMCYHKLIi anoTpaHcnnaHTaTta
HWpKK 3adbikcyBanm y 4 (6,67 %) peumnienTis; y HUX NGAL
y 1 geHb (609,8 + 313,0 Hr/mn) ByB CTAaTUCTUYHO 3HAYYLLO
BULLMM, HiX NpW HOpMarnbHiN QyHKUii TpaHcnnaHTaTa
(166,7 + 122,2 Hr/mn, p < 0,05). AHanoriyHy 3aKkoHOMIp-
HicTb cnoctepirany ans NGAL y 2 feHb Npu nepBuHHiN
amcyHkuii — 504,3 + 351,9 Hr/Mn, npy HopManbHil dyHKUT
TpaHcnnaHTtara—67,1+ 32,5 vr/mn (p < 0,05); y 3 aeHb npu
NepBuHHIN ancdyHKuii —484 + 580,4 Hr/mn, npy HopManbHin
yHKuii TpaHcnnaHTata — 41,3 + 37,0 vr/mn (p < 0,05); y 7
[JeHb Npy NepBUHHiIN anceyHkuii — 1119,62 + 1800,3 Hr/mn,
MpW HopMarnbHii yHKUiT TpaHcnnaHTaTa — 25,4 + 32,1 Hr/mn
(p <0,05) (mabr. 8).

ISSN 2306-4145  http://zmj.zsmu.edu.ua 201



Original research

[NopiBHSBLLM pPiBEHb KpeaTUHIHY NPU HOPMarbHil GyHK-
Liii TpaHCnMaHTaTa 3 piBHEM KpPeaTWHiHy B pasi NEPBUHHOI
AnceyHKuUii anoTpaHcnnaHTata Hupku (n = 4; 6,67 %),
OTPUManK aHarnoriYHnii CTaTUCTUYHO BIiPOTiAHUIA 3B’A30K
(p<0,05)Ha 1, 2, 3, 7 oHi CNOCTEPEXKEHHS.

Ane piBeHb KpeaTuHiHy 3anu1LiaBcs BULLWM Bif pede-
peHTHUX 3HayeHb y 100 % peumnientiB y 1§ 2 gHi nicns
TpaHcnnaHTauii, B 97 % —y 3 geHb, y 68 % — B 7 feHb; ¥
4 (6,67 %) peumnieHTiB 3acikcyBanu BUNaAKA NEPBUHHOT
AnceyHkuii anotpaHcnnanTata Hupku. NGAL y 3 i 7 gHi
6yB BULLMIA 3a HOPMY B 5 peuunieHTis, y 4 (6,67 %) i3
HWX — BUMaAKW NEPBUHHOT ANCYHKLIT anoTpaHcnnaHTara
HUpKKM (mabn. 8, 9).

OuiHtotoun 38’30k Mix piBHeM NGAL y 1, 2, 3, 7 aHi
nicns TpaHcnnaHTauii Ta WK® wa 3, 6, 12 micaui nicns
TpaHcnnaHTauii, Bu3Hauunu: cepegHs LLK® Ha 3 micaup y
peumnieHTiB i3 piBHem NGAL y 1 aeHb nicns TpaHcnnaxTa-
Ui B Mexax pedhepeHTHUX 3HaueHb (<131,7 Hr/mn) Gyna
cratuctmyHo Buwa (p < 0,05), Hix UKD Ha 3 micaupb y
peuwnienTiB i3 piBHem NGAL Ha 1 feHb nicns TpaHcnnaH-
Tauji, BULLMM 3a pedepeHTHi 3HayeHHs, — 74,05 + 5,55 i
67,07 + 4,65 BignosigHo (mabs. 10). AHanoriyHWiA 38’930k
BU3HauMIM Mix cepepHboto LK® Ha 3 micaub i piBHeM
NGAL y 2 peHb (73,12 3,351 66,32 + 4,65), NGAL y 3
JeHb (68,1 £ 2,351 54,2 + 6,69).

AHanorivHy 3anexHicTb BUsSBUNM Ans cepeaHboi LUK
Ha 6 Micsup: y peuunieHTi i3 piBHem NGAL y 1 geHb nic-
NS TpaHCNNaHTaLii B Mexax pedepeHTHNX 3HaueHb Liei
MOKa3HUK CTaTUCTUYHO BiporigHo BuLLMiA (p < 0,05), Hix y
peumnienTis i3 piBHeM NGAL Y 1 fieHb nicns TpaHennaHTaLyji,
LU0 nepeByLLyBaB pedepeHTHi 3HaueHHs, — 72,17 + 9,75
i 64,55 + 8,65 BignosigHo (mabs. 10). MogibHui 38’830k
BU3Ha4MIM Mix cepepHboo LUK® Ha 6 micaupb i piBHeM
NGALY 2 neHb (70,47 £ 6,4163,3117,65), NGALy 3 neHb
(67,67 £+6,4153,22 +5,45).

Cxoxy 3anexHicTb cnocTepirany ans cepenHboi LLK®
Ha 12 Micsub y peumnienTiB i3 piBHemM NGAL Ha 1 neHb nicns
TpaHCnnaHTawii B Mexax pedepeHTHNX 3Ha4eHb. Tak, BoHa
©6yna cTaTMCTVYHO BiporiaHO BULLOH (p < 0,05), Hix LLK® Ha
12 micaub y peumnienTis i3 piBHem NGAL Ha 1 geHb nicns
TpaHCnnaHTawji, LWo nepeBuLLyBaB pedepeHTHi 3HaueH-
Ha, — 71,63 £ 4,551 63,93 £ 9,53 BignosigHo (mabn. 10).
Mopi6bHuI1 38’5130k NpocTEXMM Mix cepenHboto LUK Ha 12
micaup i pisiem NGALy 2 neHb (70,33 £5,75158,92 +6,3),
NGALy 3 geHb (66,33 + 4,651 51,34 £ 6,30).

3a ponomoroto ROC-aHaniay 3 OLiHOBaHHAM Yy TrMBO-
CTi, CNeundivHOCTI Ta MPOrHOCTUYHOT €EeKTUBHOCTI MOPO-
TOBUX 3HA4YEHb BAANIOCS BU3HAYNTM MOPOTOBi 3HA4EHHS ANs
nokasHuka NGAL y BUHWMKHEHHI yCKnaaHEHb i3 TpaHCTaH-
TaToM Hupku (DGF, nepBrHHa AnctyHKLIS TpaHCnnaHTaTa,
rocTpe BiATOPrHeHHs TpaHcnnanTara) (mabn. 11).

06roBopeHHA

KoHueHTpauis u-NGAL y HopmanbHux (isionoriyHux
YMOBaX € JyXe HU3bKOK Ta 3pOCTae Npu TPaBMi HUPOK.
3 uiei npuumHn u-NGAL cTaB LiHHUM HeiHBa3nBHUM 6io-
MapKepoM B yMOBax TpaHCnnaHTauii HUpoK, 0cobnneo
B paHHbOMY MicnsionepaLinHoMy nepiofi, OCKINbKM iHLLi
BiZOMi KniHi4Hi Ta nabopaTopHi NOKa3HWKK 3anuLwaoTbes
ManoyyTnMBUMU 415 MOHITOPUHTY 3HWKEHOI YHKLIT
TpaHcnnanTara [1,3].
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3a pesyrnsTatamu HalLMX CrOCTEPEXEHb, MPUMYCKAEMO,
o Bucokmin pieHb NGAL, BU3HaueHWit K 4OAATKOBMI
mapkep Yy KniHiYHO cTabinbHOro peuunieHTa nicns TpaHc-
nnaHTawii, cnig cnpuiMaTi Sk 3HaK 3aCTePEXEHHS!, KU
notpebye AeTanbHILIOMo OLHIOBaHHS NaLjieHTa Ans NoLyKy
NPUYUH NOPYLLEHHS (OYHKLIT TpaHcnnaHTaTa abo iHdekwii
CEYOBMBIAHWMX LUNAXIB.

BigsHaummo, wo piske 3binbwenHs piBHa NGAL
nmicns Moro Hopmanisauii curHaniaye npo katactpody 3
TPaHCNNaHTaToM, HaBiTb Ha TNi 30epexeHoro aiypesy
Ta NPUNYCTUMOTO PIBHS CMPOBATKOBOrO KpeaTuHiHy, Lo
crocTepiran B 0OAHOMY KniHiYHOMY BUnagky. Tak, Ha 7
n00y piseHb NGAL nigsuwymecs £o 5008 Hr/mn nicns Toro,
K MOBHICTIO HOpMaridyBaBcs Ha 3 foby (133 Hr/mr) nicns
TpaHcnnaHTauji; Ha HacTynHy foby po3BUHyNack aHypis,
Lo Npu3Bena 40 CMEPTi peLunieHTa.

3rigHO 3 JaHUMK MeTaaHanisy, Lo BKMYaB OLiHI0-
BaHHs 14 ctaten i3 10 kpaiH (2006-2016 pp.), u-NGAL €
LiHHAM HVUPKOBMM GiOMapkepoM Ans paHHLOI (24 rogvHK)
ineHTudikavii DGF i3 Bucokumm sHadeHHsmun AUC (0,91)
y [OPOCAMX peuunieHTiB npy TpaHcnnaHTauii Hupok [4].
LLle oguH cuctematuynmii ornsig 1079 TpaHcnnaxTawii (14
pocnimkerb, 2011-2014 pp.) nokasas, WO BAMIPIOBAHHS
u-NGAL yepes 6-12 roguH nicns onepaLii € BUCOKONpPO-
rHo3Hum cpaktopom DGF. MigBuiyeHa KoHUEHTpauis
u-NGAL 6yna yytrmeoto (82 %) i cneumdiuHoto (82 %) ans
nporHo3yeaHHs DGF (AUC ROC 0,87).

NGAL - nepcnekT1BHUIN Giomapkep MOLIKOMKEHHS
TpaHcnnaHTara, Sk MoXHa BUKOPUCTOBYBATH Y KITiHIYHIA
MpakTMLi Ang NpOrHo3yBaHHA PaHHLOMO Ta BiAAaneHoro
MPOrHO3y Micns TpaHcnnaHTawi HUpku. OpHak 3MiHU KOH-
ueHTpauii NGAL He € cneundivyHnMy Ans KOHKPETHOro
MEXaHi3My ypaxeHHs HUpok, a omxe NGAL He 3aMiHWTb
HeobxigHicTb Bioncii TpaHCnnaHTaTa Ans BCTAHOBMEHHS
eTionorii AucdyHKLii TpaHcnnaxTara [5).

lMokasaHo TakoX, WO 3HWKeHHs LLIBD yepes 6-12 mi-
CAUIB Nicns TpaHcnnaHTaLii NO3UTUBHO KOPESHOE 3 piBHEM
u-NGAL yepe3 6-12 roguH nicns TpaHcnnaxTawii [6].

B ymoBax TpaHcnnaHTaLlii HMpoK ineansHuii 6iomapkep
(HeiHBa3WBHWIA, Be3NEYHWI | AELLEBNIA, 30aTHWI NOKa3yBaTy
TpaBmy anotpaHcnnanTara 3i 100 % yytnmeictio Ta 100 %
creundivHICTIO) LWe He 3HaiaeHuit. MuTtaHHs npo Te, sk
6iomapkepu (MNa3moBi YM CEYOBMBIAHI) € HaAiMHILLMMK
NpeauKTopamMn pesynsTaTy TpaHCMaHTaTa, HiHi TakoxX €
npeaMETOM AUCKYCIl.

B octanHi poku (kpim NGAL) aetanbHo BUBYanM Kinbka
6iomapkepis MIH i DGF, Bkntovatoun KIM-1, IL-18, 6inok
TenmnoBoro LWoky 72 (uHsp72), L-FABP, kanbnpoTekTuH,
CXCL9, CXCL10, CCL2, IL-18, umctatit C, T-KNiTUHHUIA
iMyHornoGyniH i MyunH-3 (Tim-3), iHriGiTop TkaHWH meTa-
nonporteiHaa 2 (TIMP-2), iHcyniHonoaiHui hakTop pocTy,
Lo 38's3ye Binok 7 (IGFBP-7). OgHak koxHa Monekyna mae
nepesarv Ta Hegoniku.

HwuHi xogeH i3 Lmux BiomapkepiB He BUKOPUCTOBYOTb
ANS BiarHOCTVKV B Py TUHHI KNiHIYHIA NpakTuLi, LWonpasaa,
3 AiesiKuMM nokanbHUMK BuHsTKamu. Tak, NGAL cxBaneHui
CE (Conformité Européene) Ta ouikyeTbCsi CXBaneHHs
YnpaBniHHAM i3 caHiTapHOro Harnsay 3a SKiCTIO Xap4oBuX
npopykTie Ta MegukameHTiB (FDA) y CLUA, L-FABP -y
Anonii, kombiauis TIMP-2 Ta IGFBP-7 -y gesikux topuc-
ankuisx CLUA [3].
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BucHoBKH

1. OocnimkeHHs poni NGAL B ouiHtoBaHHi BigHOB-
NEeHHs paHHbOI (PYHKLIT TpaHcnnaHTaTa Ta y nporHosi
(pyHKLiOHYBaHHS TpaHCnnaHTaTa B Neplwui pik nicns
TpaHcnnaHTaLil HUPKK Bif XMBOMO POAMHHOMO AOHOPa Ha
60 peumnieHTax nokasano, wo piseHs NGAL Ha 1, 2, 3, 7
AHi nicnsa TH 6yB cTatncTuyHo BiporigHo Buwmm (p < 0,05)
y naujexTis i3 DGF, rocTpum BiZTOPrHEHHSM TpaHcnnaH-
Tara HAPKK Ta y pasi NepBUHHOI ACHYHKLI TpaHCnNaH-
Tara HUPKW, HIX y PELMNIEHTIB i3 HOPMAnbHOK (yHKLED
TpaHcnnaHTara.

2. PiBeHb kpeaTuHiHy Takox 6yB CTaTUCTUYHO 3HAYYLLO
Bawwmm y 1, 2, 3, 7 gni nicna TH (p < 0,05) y nauiexTis i3
DGF, rocTpum BiATOPrHEHHAM TpaHCMnaHTaTa HUpKK Ta y
pasi NepBUHHOI ANCAYHKUiT TpaHCMNaHTaTa HUPKK, HiX Yy
PeLMnieHTIB i3 HopManbHO (yHKUIELD TpaHCnnaHTara. Ane
KpeaTuHiH NepeBuLLYyBaB pedpepeHTHI 3Ha4eHHs B 68,33 %
nawjeHTiB HaBiTb Ha 7 AeHb nicnsa TH i nokasas (yHKUito
TpaHCNaHTaTa 3 3anisHeHHsaM. He 3aBxau nigBuLLeHNi
piBeHb KpeaTWHiHy curHaniaye npo npobremy 3 TpaHcnnaH-
TaToM (BaX}nuBiLLia Moro AnHaMika B Yaci) i HaBnakwm.

3. OuiHuBLum 38’30k Mixk piBHem NGAL Ha 1, 2, 3, 7 gHi
i LLUK® Ha 3, 6, 12 micaui nicna TH, BcTaHOBWNM CTAaTUCTUYHO
BuLLi (p < 0,05) sHaueHHst LLIK® npu piBHsx NGAL y mexax
pedepeHTHUX 3Ha4eHb, Hix LUK® npu piBHax NGAL, ski
nepeBsuLLYyBani peepeHTHi 3HaYeHHS.

4. Omxe, moHiTopuHr NGAL nicns TpaHcnnaHTavii Hup-
Ki MOXeE CBiguMTI abo NPO BiAHOBMEHHS peHanbHUX PyHK-
it (uBnpake 3HvxeHHs piBHiB NGAL), abo (mpw nosinsHomy
3HVKEHHi ab0 NiABMLLIEHHI) PO PO3BUTOK YCKIAAHEHD, iXHI0
TSPKKICTb, 3aTPUMKY (DYHKLT TpaHCINaHTaTa i HeobXigHICTb
pianiay. u-NGAL — paHHil, HeiHBa3WNBHWIA | TOYHMIA Mapkep
(yHKUii TpaHcnnaHTara.
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MopdonoriuHe, iMyHO- Ta AEKTUHOTiCTOXiMiYHE OLiHIOBAHHSA

AimdoiaHOro anapary uepBonoAibHoOro BiApoCTKa NA0Aa AOAMHU

M. A. Tappor®**8%, B, K. Cupuos®@*A%, 10. I. Monosuy 20,
0. A. Tpurop’eBa@*EF H, P. MonoBuu 3k, T, A. Sippawuko=3E

OpwuriHaAbHiI AOCAIAXKEHHS

3anopisbkuit AepXaBHUI MEAUUHUIE YHIBEpCHTET, YKpaiHa, 2lBaHO-OpaHKIBCbKMIA HaLliOHAAbHWI MEAUUYHWIA yHiBEpCUTET, YKpaia,

3KHM «06AacHa KhiHiuHa AikapHs [BaHo-OpaHKiBCbKoi 06AacHOT paau», YkpaiHa

A - KOHUENLiA Ta An3arH AOCAIAXEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTalisn AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

MeTa poboTu — BCTaHOBUTM MOPhOdyHKLiOHanbHI 0COBMMBOCTI NiMAOIgHNX YTBOPEHb YEPBOMOAIOHOTO BigPOCTKA NIOANHN B
Ni3HLOMY NpeHaTanbHOMY Mepioai OHTOreHesy.

Marepianu Ta metogu. [locnigunu Yepeonogi6Hi BiapocTkm 42 nnogis 060x ctateit 6e3 aHoManii, NAToNorii LUMYHKOBO-KULLIKO-
BOrO TPaKTY, IMYHHOI CUCTEMM | KPOBOTBOPEHHS. 3acTocyBanu rictonorivi, nektuHrictoxiMiyni (PNA+, SBA+), iMyHoriCTOXIMIYHI
(ekcnpecist mapkepis CD3+, CD4+, CD8+, CD20+, CD34+, CD68+, Ki-67, kacnasa 3+), MOPOMETPUYHI METOAMN AOCTIIKEHHS,
3AINCHWNN CTaTUCTUYHWUIA aHani3 pe3ynbraris.

Pesyneratu. MooguHoki niMgoLmMTi y Crn3oBiii 060mMoHLI 4epBonoaibHOro BigpoCTKa NNoiB NoAUHN BUSBNANK 6ins BeHyn i3
16—-18 TVXHIB PO3BUTKY, iXHi CKYMUYEHHS, 3 AKX Ni3HiLLE YTBOPIOKOTLCS NEPUBACKYMAPHI NIMCOIAHI BY3nWKK, BU3Ha4amm 3 25 Tux-
Hs1. OcTaHHi cknaganues 3 Manux, cepegHix nimgouwTie, Makpodaris, KNiTWH y cTadii anonto3y (kacnasa 3+) Ta nponidepadii
(Ki-67+), cityacTux kniTH. 3 28 TWKHA BHYTPILLIHBOYTPOBHOMO Nepiogy BUSBNANM niMmdoeniTenianbHi By3nuku, ki 3a CKNagom
KNiTUH HaragyBanu nepueackynsipHi. B cybenitenianbHii i nepudepnyHiin 3oHax By3nukis 6ynu nimgoumTy, LWo Manum peLentopu
no CD3, PNA, a B LeHTpanbHin 3oHi — go CD20, SBA, makpodarv (CD68+/PNA+/SBA+), knituHu B cTagii nponicepauii (Ki-67+)
Ta anonTo3y (kacnasa 3+). [lo KiHus nnigHoro nepiogy B NiMd0iaHUX By3nykax YepBONOZIGHOrO BipOCTKa NAMHI cnocTepiranv
3MeHLLEeHHs BiacoTka T-nimdoumtie (CD3+), 3binbLuenHs BmicTy B-nimdouuTie (CD20+) i makpodaria (CD68+), siki nokaniay-
Banucs nepeayciM y LIeHTPanbHil 30Hi, ane 3apoaKoBi LIEHTPK He CChOpPMOBaHi.

BucHoBKM. Y npoLieci CTaHOBNEHHS NiMA0iAHOT TKaHUHM YepPBONOAIGHOTO BifPOCTKA Nif Yac NpeHaTanbHOro Nepiogy OHTOreHesy
BU3HAYMIN KPUTWYHI Nepiogn: 16—18 TvxkHI — nosiea NiMcOLMTIB y BNACHIN NNAcTWHL, 25 TUxXAEHb — (POPMYBaHHS nepuBacky-
NAPHUX BY3NVKIB 6inst BeHyr, 28 TkAEHb — BUHWUKHEHHS NiMdpoeniTenianbHNX By3nukie. 3 BikoM y NiMAOiaHMX By3nMKax BMICT
T-nimcpoumTiB (CD3+) ameHwwyeTbes, a B-nimgouwTie (CD20+) it makpodbaris (CD68+) 3pocTae.

Morphological, immuno- and lectinohistochemical evaluation
of the lymphoid apparatus of the human fetal appendix

M. L. Tavroh, V. K. Syrtsov, Yu. I. Popovych, O. A. Hryhorieva,
N. R. Popovych, H. A. Zidrashko

Aim. To identify the morphological and functional features of the human appendix lymphoid formations in the late period of prenatal
ontogenesis.

Materials and methods. The vermiform appendices from 42 human fetuses of both sexes without anomalies, diseases of
the gastrointestinal tract, immune system and hematopoiesis were examined. Histological, lectinohistochemical (PNA+, SBA+),
immunohistochemical (expression of markers CD3+, CD4+, CD8+, CD20+, CD34+, CD68+, Ki-67, caspase 3+), morphometric
methods of examination were used with statistical analysis of the obtained results.

Results. Single lymphocytes are seen near venules in the mucous membrane of the human fetal vermiform appendix at 16—18
weeks’ gestation; the lymphocytes are aggregated to form the lymphoid follicles at the 25" week. The lymphoid follicles are
populated by small- and medium-sized lymphocytes, macrophages, cells at the stages of apoptosis (Caspase 3+) and proliferation
(Ki-67+), reticular cells. From the 28" week of the prenatal period, lymphoepithelial nodules are detected compositionally resembling
perivascular ones. In the subepithelial and peripheral zones of the nodules, there are lymphocytes expressing CD3 and PNA
receptors, in the central zone — CD20 and SBA receptors, macrophages (CD68+/PNA+/SBA+), cells at the stage of proliferation
(Ki-67+) and apoptosis (caspase 3+). By the end of the fetal period, the lymphoid follicles of the human appendix contain fewer
T-lymphocytes (CD3+) and an increased number of B-lymphocytes (CD20+) and macrophages (CD68+), which are localized
mainly in the central zone, however, the germinal centers are not yet formed.

Conclusions. In the developmental process of the vermiform appendix lymphoid tissue during the prenatal period of ontogenesis,
the following critical periods were noted: the 16"-18" weeks — the appearance of lymphocytes in the lamina propria, the 25"
week — the formation of perivascular lymphoid follicles near venules, the 28" week — the appearance of lymphoepithelial nodules.
The number of T-lymphocytes (CD3+) was decreased in the lymphoid follicles, while the number of B-lymphocytes (CD20+) and
macrophages (CD68+) was increased with age.
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Baxnvee 3HaueHHs B 3a6€3MneYeHHi NOCTiHOr0 KOHTPOMHO
AHTUIEHHOro roMeocTasy Mae niMcoigHa TKaHUHa, acoui-
/iloBaHa 3 KWLLKOIO 3arasioM i YepBOnoaibHUM BigpOCTKOM
(4B) nropuHm 3okpema [3,10,17,18,21,22,24,27,29]. Jlimdpo-
ioHWIA anapat YB — BaXMBMWIA ENEMEHT iIMYHHOI CUCTEMM
[15,18,21,22,30], ockinbku Bigirpae ponb y oopMyBaHHi
B-30H opraHiB iMyHHOI cucTtemu B oHTOreHesi [5,9,24], a
TaKoX NOTPiGeH ANns NpomyKLii pe4oBWHU, SKa YacTKOBO
3aMiLLyE Ao TUMO3VHY.

BviB4eHHs Gyab-KOro opraHa 4n CMcTemMm y BikOBOMY
acnekTi fae 3Mory BU3HAYUTW KPUTUYHI BIKOBI nepioan
MOpPdOYHKLIOHANBHOMO [O3PIBAHHS CTPYKTYP i BUSBUTU
nocTagiiiHe CTaHOBMNEHHS opraHa [2]. IMyHHa cyHKuis YB
MoB’si3aHa 3 yMOBaMW A0ro PO3BMTKY Ta CTAHOBMNEHHS CUC-
TEeMU iIMyHOreHesy B npeHaTanbHOMy Nepiodi OHTOreHe3y
TOAVHN Ta TBApUH [2,8,25,26]. Came npeHaTanbHuii nepiog
B OHTOrEHe3i JI0AMHU NPOMOHYOTL BBAXATW NEPENOMHO
¢hasoto [12,13,16], konm po3BMBAETHCS MEXaHI3M pPO3Mi3Ha-
BaHHS CBOIX | CTOPOHHIX aHTUreHiIB, a TakoX 3'SBNSAOTHCS
Ta LUMPKYMIOKTL pisHi nimdoumTy [7]. HasiTb HopmarbHi
HeiH(ikoBaHi 3apoaKu NMOAVHU MOXYTb MPOAYKyBaTH aH-
TUTINA 1 iMyHoCynpecuBHi Binkv LOKO aHTUreHiB MaTepi
[28], ki yepe3 nnaLeHTy NoTpannsoTb Y KPOBOTIK MaTepi.

BigomocTi woao MopdhodyHKLiOHaNbHMX 0cobnmnBoc-
Ten niMoigHMX cTpykTyp YB niognHu B npeHatarnbHoMy
nepiofi OHTOreHe3y HEUYMCNEHHI Ta NOTPebyioTb MPOoB-
KEHHS BUBYEHHS [4,24]. BaxnMBMIN acNeKT — 3HaHHS LWOoJo
posnoginy NiMoLNTIB i3 Pi3HUM heHOTUNOM y NiMdoeniTe-
nianbHUX CTPYKTYpax, iKW 4OCi BUBYANW y TBAPUH i 30BCIM
He AocnipKyBanu B ntogen.

Merta poboTu

BcraHoutn MopdhodyHKLioHanbHI ocobnmeocTi nimdo-
iAHWX YTBOPEHb YepBOMOAIOHOrO BIAPOCTKA NIOAUHU B
Ni3HLOMY NpeHaTarnbHOMY Nepiofi OHTOreHesy.

Marepianu i MeToAH AOCAIAKEHHA

Martepian ans gocnigpkeHHs — wmatodkn YB 42 nnogis
(8—40 TwkHi) Be3 30BHILLHIX 03HaK aHATOMIYHYX BiOXWUEHb
abo aHomanii, BUKIIOYAKYM NATONOTii LWMYHKOBO-KMLL-
KOBOrO TPaKTy, iMyHHOI CUCTEMW Ta KPOBOTBOPEHHS. Bik
€MOpIOHIB | MNoAiB BM3HAYanM LWSXOM BUMiptOBaHHS
TiM’sIHO-KynNpu1KoBOT AoBXUHK 3a A. LLynbuom. Matepian
Opanwn BnpogoBx nepLuoi 4obu Ha Gasi Micbkoro natomno-
roaHaToMiyHoro BigaineHHs KHIM «Micbka autada nikapHs
Ne 5» 3MP i KHIM «3anopisbka obnacHa kriHivyHa antaya
nikapHst» 30P, a Takox KY «3anopisbke obrnacHe Gtopo
CynoBo-MeanyHoi ekcnepTuany 30P.

Ha 3pisax, 3abapBneHnx reMaTokCumiHOM i €031HOM,
nigpaxoByBanu KinbKicTb kNiTMH Ha 1 MM? nnowi nimda-
TUYHOTO By3MMKa YepBONogi6HOro BigpocTka 3a METOAOM
C. B. Credbarosa (1988): B3Ha4an BifCOTKOBUIA BMICT
Marnmx, cepeaHix nimcgouuTis, nimcgpobnacTis, Makpodaris,
NnasmMoLMTIB, KNITUH CTPOMU CMOMYYHOI TKaHUHK y cTagii
nponicpepauii Ta anonToasy.

[ns MopoyHKLOHANBbHOI XapaKTePUCTUKN Pi3HUX
nonynsAuin iIMyHHUX KNITWH BUKOPWUCTOBYBANMM CneumdigHi
nektuHm: apaxicy (PNA-TponHi go 3anmwkis B-D-ranak-
T031) Ta coi (SBA, wWo 38’A3yloTbeCs i3 3anuwkamu N-
auetun-D-ranakto3aminy). 3actocoByBanu CTaHAapTHI
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Habopu nektuHiB HBK «JlektuHTecT» (M. JlbBiB). Peuen-
TOpU A0 nekTuHy apaxicy (PNA) Ha membBpaHax MicTATb
T-nimcboumTn y pisHnx cTagisax andependitoBaHHs [20], go
nektuHy coi (SBA)-B, T, Ty i Tu nimdpoumTn. PeuenTopm oo
o6ox nektuHiB (PNAi SBA) matoTb B-nimdoounTw, siki He 3a-
BepLLMnY NpoLecy audepeHuiadii B LleHTpanbHUX opraHax
iIMyHHOI cucTemu, Ta (oyHKLiOHarNbHO akTVBHI Makpodary.

IMyHoriCTOXIMIYHI BOCTIMKEHHS 3MICHANM HA CEpINHUX
3pi3ax 3aBTOBLUKA 3 [ 3 BYKOPUCTAHHSM MOHOKIMOHAIbHUX
aHtutin Mo a-Hu: 1) Ki-67 Antigen, Clone MIB-1 mapkepa
KniTuHHoi nponicpepalii Ki-67; 2) CD20, Clone L26 (SBA) map-
kepa B-nimcpoumrie; 3) CD8, T-Cell, Clone C8/144B—T-inepis
(«<DAKO», CLLAY); 4) CD3, Clone SP7 - T-nimcpouuis; 5) CD4
Ab-8, Clone 4B12 - T-xennepis; 6) CD68 (KP1): SC-20060 —
mapkepa andepeHuitoBaHHs Makpodparis; 7) Caspase 3Ab-3,
Clone 3CSP03 npotu anonto3ocneLmivHoi NpoTeiHasm kac-
nasa-3 («NeoMarkersy, CLLUA), CD34, Clone QBEnd/10npotun
eHpoTenianbHUX KIITWH; 3acTocyBarv cuctemy Bisyarisauii
UltraVision LP («Thermo Scientific LabVision», CLLA). Micns
MosiBY PesynbTaTiB IMyHOTCTOXIMIYHWMX peakuii 3pian Ao3a-
6apentoBany remarokcuniHom Maepa i nomiLlanu y ans3am.

Posmipu By3nukiB BU3Ha4anu okynap-mikpome-
Tpom. Moty o6umcntoBanu 3a chopmyroto S =T1/4 x (a x b),
Ae S — abcontoTHa nnoLya NiMOoigHUX BY3NUKIB y MKMZ,
= 3,14; a i b — HaNMEHLLWI | HANGINbLUMIA JiameTpy M-
oigHmx yTeopeHs [1].

CratncTryHO pesynbTaTi onpaLytoBanil Ha nepcoHanb-
HOMy KoMM'toTepi, BukopucTanu nporpamy Statistica for
Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).
O6uuncnioBanu cepepHe 3HadeHHs (M), ctaHgapTHy mo-
MUIKY PEnpe3eHTaTUBHOCTI CepefHboro 3HadeHHs (m),
po3paxoByBanu 95 % AoBipunii iHTEpBan cepegHbOro
3HaYeHHS, Lo € 3arasbHOMPUIAHATM Ans GioNorivHMX i
mMeauyHuX gocnigxeHs (p < 0,05).

Pe3yabTati

JlimcpoumTn (Jch) y BRacHii nnactuHLi crm3oBoi 06050H-
kn YUB BusBnsnm 3 16—18 TUXHIB BHYTpILLHLOYTPOGHOrO
po3BUTKY NioauHK. BoHn nokanisysanmcs 6ins BeHyn. Jlek-
TWHFICTOXIMIYHO Cepe HUX BUSBASNN KIITUHW 3 MIKOKOH'to-
ratamu nekTury apaxicy (PNA+), imyHorictoximiyHo — CD3+
KIiTYHW, WO ineHTudikoBaHi sk T-nimcdpountyt (T-Jdb). Kpim
nimcpoumris, Busiensanu PNA+i CD68+ makpodbaru (puc. 1a).

3 Bikom BMICT JIcb y CronyyHil TkaHWHI BNacHoi nnac-
TUHKW Crn3oBoi 060MoHKK 3BinbLUIYeTLCA. MpoTsarom 18-20
TWKHIB 3'IBMIANMCS CKyNYeHHs NiMpoLUTiB (puc. 2a) nepeny-
CiM nig eniTeniem cnn3oBoi 060MOHKK. Y cknagi niMgoigHMX
CKyN4eHb BU3HaYanm mani, cepeHi Ilg, a imyHoricToxiMiuHo
—T-Ndp (CD3+i PNA+). YactHa kniTuH nepebyBani Ha pis-
HWX CTaisiX MITO3Y, iMYHOTICTOXiMIYHO BOHW Mank ekcripecito
Ki-67+, To6T0 Bignosiganu ctany nponidepaii.

YnpopoBx 22—24 TWKHIB BHYTPILLHEOYTPOOHOIO PO3BUT-
Ky nnogy noguHu ckynyenHs manux T-Nig (CD3+, PNA+)
30inbLUyBanMCs 3a po3Mipamu, Y iXHbOMY CKragj BUSBNSMM
Kaninspu, Tomy iX BU3Ha4anm sk nepusBackynspHi NiMoiaHi
By3nuku (MNJ1B). Ha nepudepii 0cTaHHiX KOHLEHTPUYHO po3-
MiLLieHi KomareHoBI BOMIOKHA, L0 pa3oM i3 chibpobnactamm ta
KPOBOHOCHVUMM CyauHamu chopMyBau Criony4YHOTKAHWUHHY
kancyny. Kinbkicts /1B Ha nonepeyHomy 3pisi YUB cTaHo-
Buna 2,30 + 0,26. BoHu mManu kynsicTy yu oBOigHy opmy,
cepeqHin giavetp — 342,4 + 8,2 mkm (puc. 16).
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Puc. 1. Mo3uTueHa ekcnpecis CD68+ makpodbaris (a, 1), CD3+ nimcpouuTis (B,T) y cnonyyHili TkaHWHi BiacHoi tnacTuHki cnuaosoi obonoHku, CD34+ enaoteniouuTis (6) i kacnasa
3+ KniTuH (r) y nimcoigHOMY By3nuKy YepBonoAibHoro BigpocTka 18- TuxHeBMX (a) | 24-TwxHeBuX (6, B, r) nnoaiB noanHu. IMyHoricToxiMiyHa peakuisi: a — 3 CD68 Antigen, Clone
SP-7; 6 — 3 CD 34+ Antigen, Clone SP-7; B — 3 CD 3+; r — 3 kacnasa 3 Antigen, Clone MIB — 1, yci 3 xpomoreHom DAB i jo3abapBneHHsm rematokcuniHom. 36: a, B, r — ok. 10, 06.
100; 6 — ok. 10, 06. 20. 1 — nimcpoiaHMiA By3nuk; 2 — BeHyra; 3 — KNiTMHA 3 sBULLAMM anonTo3y (kacnasa 3+).
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Puc. 2. CkynyeHHs nimcpoLmTiB crn3oBoi 060moHKI YepBonogi6Horo BigpocTka 20-TvKHEBOTO Noaa NtoavHM (a) | nimcoeniTenianbHMi By3nuk 4epBonogibHoro BigpocTka 40-Tux-

HeBoro nrnoga noanHu (6). 3abapenexHs rematokcuniHoM i eosnHoM. 36.: ok. 10, 06. 100. 1 — manuii Jldh; 2 — cepepiit Jid; 3 — croBnyacTwii enitenilt; 4 — cyGeniTenianbHa 3oHa;
5 — LieHTpanbHa 30Ha.

Y MJIB HanuucneHHiwa KnitTHHa nonynauia — mani
Jl 3 poamipamu 4,5-6,0 MKM, BifCOTKOBUI BMICT SIKMX
Ha oguHuuto nnowi ctaHosuB 80,0 £ 3,0 %. fAgpa B HUX
LinbHi, a LMTONMa3sma CBiTna, y BUrNsiAi By3bkoro obiaka.

JIeKTUHO- 1 IMYHOTICTOXIMIYHO GiNbLUICTb i3 HUX CTaHOB-
nate T-Jl (PNA+ 1a CD3+), nuwe aesiki knituhm — B-Td
(CD20+ Ta SBA+). BusiBunu Takox cepegHi Il 3 pos-
mipamu 7,0-10,0 MKM, LLO 3@ KiNbKICHUMM NOKa3HUKaMM
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nocigany NpoMixHe micLie Mixx ManvumMu Ta BENUKAMU; BOHM
craHoBunm 15,7 + 1,3 %. Anpo 3a hopmoto Harazye Take
B Manux J1ch, ane MeHL 6a3odinbHe; LuTonnasma nopis-
HSHO 3 HUMW BinbLL BUpaxeHa. JTeKTUHOTICTOXIMIYHO BOHM
cnopigHeni 3 nektnHamn PNA i SBA, a imyHoricToxiMiYHO
BWSIBNANW NO3WUTUBHY peakuito 3 aHTuTinamu CD3, CD20.
Kpim kniTuH nimcboumnTapHoro psay, B niMchoigHUX By3nmkax
(NB) BusiBnsAnM makpodparu (Md) (1,2 + 0,3 %) 3 noautue-
Hoto ekcnpecieto CD68, PNA, SBA. [Ins HUX xapakTepHi
Benuki poamipu (15,0-18,0 mMkm), okpyrna, BUTSirHyTa abo
HenpasunbHa opmu. Y JIB BU3Ha4anm Takox CityacTi
knitvim — 3,0 £ 0,2 %, KNiTvHW B CTaHi anonTody (kacnasa
3+) (puc. 12) Ta nponicpepadii (Ki-67+).

Mix JIB y npomixky Mix Kpuntamu cnv3oBoi 060MoHKM
BiZPOCTKa pO3MilleHa CronyyHa TKaHWHa, B Cknagi skoi
Andy3HO nokaniayloTbCs NOoAnHOKI cepenHi i mani N,
nepeaycim T-Jip (CD 3+) (puc. 16) i PNA, a Takox Md
(CD68, PNA+, SBA+).

Cepen kniTuH enitenito YB ntoanHm Bnpogosx 22-24
TUXKHIB BUSBNANW J1dD, LLO MirpyBank 3 Nignernoro HXHLOro
Lapy CrnomnyyHoi TkaHUHW. [CTONOrYHO BOHM Hanexanu Ao
manux T-Jicp, (CD3+, PNA+). Ha 100 kniTuH eniteniansHoro
wapy Hap J1B Hapaxosysanu 3,14 + 0,36 Jid.

YnpogoBx 25-26 TWKHIB Ha OCHOBI cKynyeHb J1d, Lo
nokanisysanucs 6ins BeHyn BNacHoi NnacT1HKM Crin3oBoi
obonoxkm YB nnoga noanHu, yteoptoanucs MNN1B, y akux
pospisHsanu ueHTpansHy (U3) 1 nepudbepuyny 3omm (M3).
OcTaHHs 3a KNiTUHHUM CKMaZoM i BMICTOM He BifpisHsnacs
Bia /1B y nonepeaHb0MY TepMiHi. IMyHOTCTOXIMIYHO cepeq,
BusBneHux T-J1d nepesaxanu T-xennepu (CD4+), wo
ZomiHyBanu Hag T-cynpecopamu (CD8+).

Y ueHTpanbHiv 3oHi MNJ1B rictonoriyHo BMiCT Manmx J1d i
makpodbaris AeLLOo 3MEHLLYBaBCS, a cepeHix J1d — 36inbLuy-
BaBCSA LLOAO NonepeaHLoro Tepminy (p > 0,05). FictoxiMiuHo
TyT BusHadanu B-Jlp (SBA+, CD20+), a Takox KNiTUHW B
CTaHi anonTo3y (kacnasa 3+) i nponicpepauii (Ki-67+). LleHTp
po3MHoxeHHs B M1/1B y LiboMy nepiofi He BUSBUTN.

I3 28 TxHS emBpioHanbHoro po3suTKy JIB 3aBasku
30iMbLUEHHI0 PO3MIpiB JocArany eniTenito Cnmn3oBoi 060-
TOHKM 1 NepeTBOPIOBANMCA Ha NimdpoeniTenianbsHi By3nuku
(NEB). BoHu manu chopmy koHyca, BepxiBKka SKoro crps-
MOBaHa [0 EMiTenito; YMOBHO PO3PI3HANK TpW 30HU: Cyb-
eniteniansry (C3), LeHTpanbHy 1 nepudepnyHy (puc. 26).
Byanuku poagineHi cnonyyHOTKaHUHHOI Kamncyro.

Mig eniteniem Hap By3nukamu, LLO NpeAcTaBMEHUN
KyGi4HMMM KniTuHamK, posTaluoBaHa C3, KoTpa, K i iHLLi
30HW, penpeseHToBaHa ManuMn 1 cepepHimmn nimcowuu-
Tamu, makpocparamu (CD68+, PNA+, SBA+), ciTyactmm
kniTHamu. Txust kinbkictb y M3 i LI3 maitke He sigpisHsnacs
BiZ Takol y nnogais Bikom 25-26 TwxHiB. OgHak [ C3 i M3
dyHKuioHanbHO Hanexartb Ao T-J1g) (CD3+, PNA+), aB LeH-
TpanbHi npeactasneHa B-Md (CD 20+, SBA+), knituHamu
B cTaii nponicpepauii (Ki-67+) n anonTosy (kacnasa 3+).

¥ 30-33-TxHeBomy BiLi B JIEB 6ynu fobpe nomitHi T- i
B-kniTHHI 30HK. B-nimdpoumTn nokanisysanucs nepenos-
cim y U3 Byanukie, a T-nimcpoumtn chopmysanu C3i M3, y
HE3HAYHiIl KiNbKOCTI NOMITHI B LEHTPanbHii 30Hi. Y cknagi
JIEB YB niogunHn y LbOMy BIKOBOMY Nepioi nepeBaxan
mani nimcounT, ane 3BinbLUyBanacs KinbkicTs cepenHix i
makpodaris. JlimgpounT, Lo po3TaLloBaHi bnvxye 1o eni-
TenianbHoi BucTunku UB, — T-nimcpoumtn (CD3+ i PNA+),
3-nomix Hux gomiHysanu T-xennepu (CD4+). MNN1B i JIEB
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Ha nepudepii Manu cnony4yHOTKaHUHHY Kancyny, B cKrnagi
AKOI BUSIBMIEHO €MEMEHTU MIKPOLWMPKYNATOPHOTO pycna:
apTepionu, BEHYNK 1 kaninsapw.

Y BRacHili nnacTuHUi cnmn3oBoi 060MOHKK iICTOTHO
yacriwe (B 3,27 % BuUNaakiB) NOPIBHAHO 3 NiMpaTU4HUMK
By3nukamu Busensanu makpodarv (CD68+ i PNA+), a ixHs
KinbKicTb 6yna maiixe BTpudi GinbLuoto, Hix y J1B. Mpukvert-
HO, Lo Makpodhary po3mitLeHi nobnuay enitenianbHOro
nnacra cnm3oBoi 060NOHKU.

[Mpotsrom 36—40 TWKHIB BHYTPILLIHEOYTPOBHOIO Nepio-
Ay sipcotok manux J1d y cnu3osiii o6onoHLi YB ntoguHm
3MEHLLYBaBCA 40 MiHIManbHoro, ane BMICT cepeaHix Jid
i Mdb 3pocTaB B 060X 30HaX A0 HAMOINbLUMX BEMUYUH MO-
PIBHSIHO 3 iHLUMMWM TEPMIHAMU CNOCTEPEKEHHS, @ KINbKICTb
CiTYACTVX KIITUH Maxe He 3aMiHtoBanacs (mabsn. 1). Y L3
3asnsanucsa nimgodbnactu (1,20 + 0,03 %). MopisHsHO 3
28-32 txkHaMu TyT 3BinbluyBascs BMmicT B-Md (CD20+ i
SBA+), Mcb (CD68, PNA, SBA), knituH y cTagii nponide-
pauii (Ki-67+) 1 anontosy (kacnasa 3+), 3MeHLLyBanocs
BigcoTkoBe cniBBigHoOLWEHHS T-nimcpounTis (CD3+)i peuen-
TopiB NekTuHy apaxicy (PNA+). Y nepucbepunyHii 3oHi M/1B
30inbLuyBanacs kinbkicte T-niMdoumTtie (CD3+, PNA+).

Y ubomy TepMiHi Binbysanucsa Takox 3minu JIEB YB
noauHm. TxHi poamipn 3binblueHi, a B KNiTUHHOMY cknagi
By3nukiB 3'aBnsnucs nimgobnactu. C3 i L3 poswumpiosa-
nmcs. MopdoMeTpryHMiA aHania B ycix 3oHax JIEB nokasas
3MEHLUEHHS KinbkocTi Manux J1d, sike 4OCArNo HaMeHLLMX
BEMNUYWH NOPIBHAHO 3 nonepeaHimu Tepmiamn B L3 (o
61,8+2,6 %)TalN3(no65,1+3,0%)(p<0,05). HatomicTb
KinbkicTb cepeHix J1d i Md spoctana, BinbLu BupaxeHo
—y U3 i N3, pocsrna makcumarnbHUX NOKa3HUKIB OO
nonepeaHix TepmiHia: p —0022,3+3,0%i121,4 £ 3,1 %;
Md—-po11,5+1,0%i10,1 £ 0,9 % BignosigHo. ImyHo- Ta
nekTuHoricToximMivHo y C3 i M3 BusiBnsinm nepesaxHo T-J1g
(CD3+, PNA+),y C3—CD68+, SBA+, PNA+ makpodaru, y
I3 — CD20+, SBA+ B-nimdouutn, CD 68+, SBA+, PNA+
makpodaru, KniTuHK B cTaHi nponicbepalii (kacnasa 3+) i
anontoay (Ki-67+).

Y nyxkili BOMOKHWCTiI CMIOMYYHilA TKaHUHI BNACcHOI nnac-
TUHKM C30BOT 060M0HKM YB nnogis nioanHu 36—40 TkHIB
nig MOKPVUBHUM eniTeniemM i HaBKomo KpunT 30inbLuyBaBcs
BMiCT Manux nimcouuTia (CD 3+) i KMiTWH, L0 EKCMOHYHOTb
Ha NoBepXHi peLientopu nekTuHy apaxicy (PNA+). Y ctpomi
MyXKOI CMOMyYHOI TKAHWHW YacCTilLe BUSBMSANM apTepiony,
Kaninspu, MeHLLe — BEHynM.

06roBopeHHs

3a Hawwumu BigomocTamm, Jld y BnacHin nnactuHui cnn-
30B0i 060M0HKK YB nounHaloTh BUSBNSATY y TepMiHi 16—18
TWXHIB NpeHaTanbHoro oHToreHesy noauHu. Lle nigteep-
[DKEHO B iHWKX focnimkeHHsx [5,9], oe HassHicTb i abo
IXHIX HEBEMMKMX CKYMYeHb Y CMIOMYYHIlN TKAHUHI BUSHAYanw,
noynHaroum 3 14-15 TuxHiB po3suTky nnoga. Cepen
TEKTMHOTICTOXIMIYHO BU3HAYMIM KNITUHW 3 PELIENTOpamm 10
nekTuHy apaxicy (PNA+), imyHorictoximiyHo — T-Ncp (CD3+).

Y nnogis 20-25 TWKHIB PO3BUTKY Y BRACHIN NIACTUHL
Cnn30B0i 060mMoHKM YB andhy3HO po3TalloBaHi NOOAMHOKI
cepepHi 1 mani Ji, nepeaycim T-knituHu (CD3+ i PNA), a
Takox Md (CD68+, PNA+, SBA+). MounHaroum 3 23 TxxHS,
6ins BeHyn NOMITHI cKynyeHHst Mannx i cepeanix T-Tg (CD
3+, PNA+). Mopyu i3 T-kniTuHamMm y niMgoigHMX CKynYeHHsIX
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Tabnuus 1. CepeaHii BMICT knituH B 1 MM2 nroLwi B cknagi niMgoigHWX By3nukiB cnin3oBoi 060MoHKY YepBONOAiGHOMO BiApoCTKa MOANHN B Ni3HLOMY
npeHatanbHoMy nepiogi oHToreHe3sy (%).

Bug knituH TepmiH

nne nne NEB NEB nne
20-24 28-32 TUXHI 28-32 TUXHI 36 TMXOeHb 36 TMXaEHb

i 1 S S I N < N < T 7 S I N < T I N [N

Mani nimdboumTtin 80,0+3,0 745+29 776+31 707+27* 732+28 761+31 618+26* 651+30% 73627 655+29 68831
CepepHi nimpoumtn~ 157+1,3  184+22 160+14 190+23 182+23 162+11 223+30 214+31 183+18 208+32 196+26
TlimcpoBnactu - - - - - - 1,5+0,3 - - 1,20+£0,03 -
Makpodparu 12+03 40+0,3 4t 72%05 56+0,3 6,5+04 15+10 101+£09 53%03 9,8+0,7 85106
CiTyacTi KniTnH1 3002 31+03 3,0+0,1 3103 30+0,3 32+0,2 29+0,1 3403 2,8+0,2 2,703 31+0,1

MAB: nepuBackynsipHuii Byanuk; AEB: nimcpoeniteniansHui Bysnuk; Li3: ueHTpanbHa 3oHa; M3: nepudepnyHa 3oHa; C3: cybenitenianbHa 3oHa; *: p < 0,05 nopiBHsHO 3 nonepeaHim

TepMiHOM.

ynponoBx 25-26 TwkHiB Bussnsmm B-Nigd (CD20+ SBA+)
i M (CD68+, PNA+, SBA+). Y ueli xe TepMmiH nobnusy

80
KPOBOHOCHUX CyauH yTBOpHorOTLCS MI1B, L0 cknapatoTses 3 = 2024 T 2832 Tk 36 TxgeHe
marnx i cepennix Jcp, penpesertosanux T-Tid (CD3+, PNA®), 0 -
aTakox Md (CD68+, PNA+, SBA+). BinomocTi npo yTBOpeHHS 60 . .
JIB 6ins cyouH HaBedeHi B iHWKX pobortax [4,5,8,25], ane X
MU BriepLUe BU3HAYMIW YiTKi TEPMiHW IXHBOrO POpMYBaHHS. 50
Y MNB 3a kniTMHHUM cknagom poapisHsemo L3 i M3.

Y o6ox 30Hax nepeBaxanu Mani i cepeaHi Jld, pigwe 40
BuaBnsanv Md i cityacTi knituHmn. IMyHoricToxiMiuHo y ne- 30 .
pucbepynyHin 3oHi /1B YB nnogis ntoanHm BusHadanu T-Jd . .
(CD3+, PNA+), 3nebinbLuoro T-xennepu (CD4+), siki nepe- 20 * . P
BaXaloTb Hag T-cynpecopamu/uuToTokeuyHumm (CD8+). Y 0 . I +
LieHTpanbHii 3oHi BusBnsnu B-N (CD20+, SBA+), a Takox l I
KniTuHK y cTagii anonto3y (kacnasa 3+) i nponidepadii 0

cD3 CD20 CD4 cD8 CD68

(Ki-67+). Ha nepudepii Byanukis po3TaLLoBaHi apTepionu,
BeHynu Ta kaninsapu. OkpeMi Kaninapu i BEeHynm BU3Haumnm
y CKknagi BY3nuKiB; Lie 30iraeTbCs 3 JaHUMM iHLLMX aBTOpIB
[8,11,25]. Tak, mesiki JOCTIAHVKW Y CRM30BKX 0GOMOHKaxX
TpyB4acTnx opraHiB po3pisHALOTL ABa BUAM By3nukis [6,13]:
OfHi OTOYYKOTb CTIHKI MIKPOCYOMH, iHLLi KOHTaKTYOTb 3 MO-
KPVBHWM eniTeniem. LieHTp po3MHOXEHHS B nepuBackynsip-
HUX BY3MMKaX y LibOMY BiLli M/ He BUSIBUNM, LLO BiANoBidae
BilOMOCTAM haxoBoi niteparypy [5].

3 28 TuxHa cnoctepiranu 36inbLueHHs poamipis MNI1B
cnm3oBoi 000510HKK YB noauHKn. Bowu gocaratots enitenito
Ta nepeteoptotoThCA Ha JIEB, B sikux pospisHsiots C3, LI3
i 3. CtpykTypHa ocHoBa nosisu JIEB — koHconigawis Mix-
KMITUHHUX B3aEMOIi KIiTVH Ky6iHOTO eniTenito, Cromny4Ho-
TKaHWHHUX €NEMEHTIB BNaCHOI NNacTuHKM Ta ibpunsipHoi
CTPOMMU, B SAKiil BUSIBNSKOTb MIKDOCYAUHM KaningpHOro Tuny
Ta KNiTVHW Pi3HOTO NOXOMKEHHS 3 NepeBaxaHHAM fiMgo-
IQHWX enemeHTiB.

Enitenin indinstposanmin T-Ji (CD3+, PNA+). JIEB
3aebinbLioro npeAcTaBneHi Manumu Ta cepeaHimm Jld,
aki y C3 i M3 dyHkuioHansHo € T-i, a B LI3 — B-Ji
(CD20+, SBA+), knituHamu y cTtagii nponicepadii 3 nosu-
TuBHOW ekcnpecieto (Ki-67+) Ta anonTosy 3 NO3WUTHUBHO0
ekcnpecieto (kacnasa 3+). Hasaghi Takox Md (CD68+,
PNA+, SBA) i cityacri knituHu. Y C3 vacrTiwe, Hix y M3 Ta,
0cobnmeo, y L3 Busienanv mani Ild, pigwue — cepeni Ia.
BwicT Mdp HainbinbLumin y L3, HaiHmwkyuii —y 13. Haskono
makpodparia croctepirany cKynyeHHst Manux nimgouuTis
y BUMSAi «po3eTOK». BusiBneHi ocobnmBocTi CTPYKTYpHO
He BiapisHATLCS Big cknagy JIEB iHwmx Bigainie ToBCTOI
Kuwwkn [14,19,21,24].

3 29 TWKHS | 0O KiHLS BHYTPILLHBLOYTPOGHOIO nepiogy
B enitenii BU3Ha4yanu MmixeniteniansHi I, Y gocTynHin
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Puc. 3. Po3noain CD-mapkepiB y KniTuHax nepuBackynsipHuX niMgoigH1X By3nukiB B 1 MM? nnoLi
YepBONogibHOro BiPOCTKA MIOAMHM B Mi3Hi TEPMIHW MpeHaTanbHOro Nepiogy OHToreHesy. Bich
abeumc — B1g Mapkepa, BiCb OpANHAT — BMICT KITiTUH, No3HaueHx CD Mapkepom cepen 3ararbHoi

KiNbKOCTi KITITUH.

*:p < 0,05 nopiBHsIHO 3 MonepeaHiM TepMiHOM.

(haxoBili niTepaTypi He 3HaLLIN BiGOMOCTI LLI0A0 HASBHOCTI
Ta KinbkocTi MixeniteniansHux nimgounTis y 4B nioguHn
B Ni3HLOMY MpeHaTanbHOMY nepiogi. Ane BigomMo: nodnHa-
t04m 3 20 TWKHS EMOPIOHANBHOTO PO3BUTKY, BinOyBaETLCA
mirpauis nimcpouuTie B eniteniansHuin nnact [5). MonosHa
NPUYMHA LbOro — Ais aHTUrEHIB, SKi, MPUNYCKakoTb, NOYK-
Hae nornuHaTy enitenin i3 npocaiTy YB npy BCMOKTYBaHHI
aMHIOTWYHOI pignHu [23].

MopdomeTpuuHui aHania cknagy Kt niMeoigHmx
BYy3nukiB nokasas: Ao 36-40 TwxHis i B JIEB, i y MNJ1B 4B
TOAMHM CMOCTEpIrarTb 3MEHLLEHHS BiAcoTKa Manux Jg i
3BinbLUeHHs kinbkocTi cepeHix N | Mdb nopisHSHO 3 nonepe-
[AHiMK1 TepmiHamu. [0 KiHLS MpeHaTanbHoro nepioay 3aBaskv
36inbLLUeHHIO KinbkocTi cepeaHix Jic 3binbLuyeTbes Li3, 3'sens-
t0TbCA NiMcpoBnacTy. IMyHOTCTOXIMIYHO Ta NEKTUHICTOXIMIYHO
BM3HauMIK, Lo 1 Hanexatb Ao B-knitud (CD20+, SBA+), a
Takox Bussunu CD68+, SBA+ i PNA+ makpodbarm.

Cy6eniteniansHa 1 nepudepuyra 3oxu MNB i JIEB
Cnn30Boi 060mMoHkM YB MtoauHK NpeacTaeneHi Hacamnepen
manumm Jldb, siki iMyHoricToxXiMiuHO ineHTUdiKkyroTbes sk T-T1dp
(CD 3+), a nektuHrictoxiMiyHo — PNA+. 3 BiKOM ixHil1 BIBCOTOK
3MeHLUYETbCS, a kinbkicTb M (CD68+, PNA+, SBA+) 36inb-
wyetbes (puc. 3). Monynauis, wo nepesaxae cepeq T-Tdy,
— T-xennepu (CD4+), iXHs1 KiNbKICTb i3 BIKOM 3MEHLLIYETLCS, @
KinbKicTb T-LUTOTOKCUHHMX NiMcpoLmTiB (CD8+) 3BinbLUyeTHCS.
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Y L3 cnoctepiranyt HANMOMITHILLE 3MEHLLEHHS KiMb-
kocTi manux J1d i HaricToTHiLe 3BinblueHHs cepeHix N
i Mcb, BusiBUNM KniTHK y cTagii nponicdpepadii (Ki-67+) Ta
anonTo3y (kacnasa 3+). 1o KiHUSA BHYTPILIHLOYTPOBHOMO
nepiogy y JIB YUB ntoguHW cnocTepirany TeHAEHLi Ao
36inbLeHHs Bmicty B-Jl (CD20+, SBA+), M (CD68+,
PNA+ i SBA+) Ta nosBy nimcobnacTis.

BucHoOBKH

1. NimchoumT y cknagi BNacHOi NNacTHKW CrIM30BOI
000M0HKM YepBOnozibHOro BigpocTka BUABNSIOTL 3 16—18
TWXHIB BHYTPILUIHEOYTPOGHOTO PO3BUTKY MIOAMHM, BOHM
nokaniaytoTbest 6inst BeHyn. JIeKTUHOTCTOXIMIYHO cepeq Lnx
nimcpoumTiB BusiBNAOTb PNA+, iMyHoricToximMiuHo — CD3+.
Kpim nimcpouuTis Bu3Hauatotb Makpodparv (PNA+, CD68+).

2. ®opmyBaHHs /1B Ha 0CHOBI NIMGOIAHNX CKyNYeHb
Y CnM30Bi 060M0oHLi YB NounHaeTbCs 3 25 TUXKHS BHYTPILL-
HbOYTPOGHOTO PO3BUTKY NOAMHK. Y iXHBOMY Cknaji mani
nimcboumTyn ctaHoBnaTb 80,90 + 3,00 %, cepenHi nimdo-
umutn — 15,70 £ 1,30 %, makpocparv — 0,30 + 0,03 %, iHLwi
knituHn — 3,10 £ 0,03 %. Y By3nukax BUSBNSIOTb KMITUHM 3
peLienTopamu [0 NekTuHIB apaxicy Ta coi (PNA+, SBA+),
a TaKoX KMiTUHU 3 no3uTnBHOK ekcnpecieto CD3, CD20,
CD68, Ki-67 Ta kacrnasa 3.

3. 3 25-29 TUKHIB BHYTPILIHLOYTPOGHOMO PO3BUTKY B
€nu30Bii 06onoHui YB nropuHy Busiensots JIEB. Y ixHbomy
cknagi mani nimgpoumnTy ctaHoBNsATh 78,1 + 3,0 %, cepeaHi
nimcpoumtn — 17,5 + 3,0 %, Wwo mawoTb peuentopu CD3,
PNA, CD20 i SBA, makpodparn — 1,30 + 0,3 % (CD68+/
PNA+/SBA+), kniTuHu y cTani nponicepauii (Ki-67+) Ta
anonTosy (kacnasa 3+).

4. [lo KiHUA BHYTPiWHLOYTPOGHOrO nepiogy B NiM-
oigHux By3nukax YB ntoguHU cnocTtepirany TeHAEHLo
30inbLenHs Bmicty B-nimcpouuTis (CD20+), makpodparis
(CD68+), 3HimxeHHst BigcoTka T-nimcoumtie (CD3+).
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MeTta po60TH — OLiHUTY €PEKTUBHICTL 3aCTOCYBAHHS aATE3VNBHIX CKITOBOITIOKOHHUX LUMH AMst iMMOGini3aLlii HUXHiX (DPOHTaNbHUX
3y0biB y cxemi kKoMnnekcHoi Tepanii Baxkux ctagin napogoHTUTy (Il Ta 1V) y 6e3nocepeaHi Ta BigaaneH TepmiHv nicns nikyBaHHs
B 0Ci0 i3 hakTopamm pu3unky Ta 6e3 HuX.

Marepianu Ta metogu. O6cTexunm 58 xsopux i3 Ill Ta IV cTagismu napogoHTUTY, Y HUX BU3HaYamm (akTopu puanKy Nporpecy-
BaHHs XBOPOD MapoaoHTa (KypiHHS Ta LykpoBui aiabet). Iicns getanbHoro napogoHTONONYHOM0 06CTEXEHHS YCiM navieHTam
30IACHNNM HeXipyprivHe NikyBaHHs NapPOJOHTUTY Ta iMMOGiniaLito pyxomux 3y6iB, BUKOPUCTABLLIW aZre31BHi CKITOBOITOKOHHI LLUMHW.
Micns WHyBaHHS NpuaHaumnm 0boB’A3KOBY NIATPUMYBAnbHY Tepanito (KOXHi 3 MicsLi) 3 KOHTPONEM AWHAMIKW CTaHy ririeHn no-
pOXHWHKM pota (Pl), rmunbuHn napogoHTanbHux kuiweHb (PD), BTpaty enitenianbHoro npukpinnenHs (CAL), KpoBOTOUMBOCTI siceH
(BOP) Ta cTaHy LWinHyBanbHOT KOHCTPYKLT (TPILLMHY Ta 3MamMm LUMHK, NOPYLLEHHS KPaioBOTO NpUAsraHHA, BiApyB okpemoro 3yba
B 3@aranbHoi KOHCTPYKLi, CKONOBaHHsA MaTepiany i aedbekTy B Mix3yOHux npomixkkax). OBCTexeHHs 3AiNCHI0BaM 0 NikyBaHHS
Ta B AnHamiLi — 6e3nocepeaHbo nicns nikyBaHHs (1 micsaup), y BigaaneHi (12, 24, 36 micauis) TepmiHu.

Pesyniratu. Mpotsrom 3 pokis y 67,24 % navuieHTiB 30epexeHa LinicHICTb LUMHYBANbHOI KOHCTPYKLUii, y 32,76 % BusBunv edektu
LUMHYBaHHS Ha Pi3HKX eTanax cnoctepexeHHst. LIiniCHICTb LwnHyBanbHOT KOHCTPYKLi npoTarom 3 pokis 36epexeHra y 18 (56,25 %) navi-
€HTIB, Y KOTPVX BU3HAUMIM haKTOpU pU3NKy PO3BUTKY 3aXBOPHOBaHb NapoaoHTa, y 21 (80,77 %) xsoporo 6e3 uyx haktopis (p = 0,06).

BucHoBKuM. 3acToCcyBaHHS aAre3vBHIX CKNOBOMOKOHHIX LUMH N5 iMMOBinidaLlii HYKHIX (OpoHTanbHMX 3y6iB y CXeMi KOMNIEKCHOI
Tepanii napogoHTuTy (Il Ta IV cTagin) nano amory 36epertut pyxoMmi 3ybn Ta 3HW3UTU 3HAYEHHSI MapOLOHTaNbHUX iHAEKCIB, sKi
BU3Ha4anu, y 6esnocepeaHi Ta BinaaneHi TepMiHv nicns nikyBaHHs B 0Cib 3 hakTopamu puanky Ta 6e3 Hux.

Evaluation of fibre-reinforced composite splints for lower front teeth immobilization
in patients with periodontitis

0. M. Slaba, Kh. A. Sichkoriz, L. Yu. Minko, M. T. Sloboda

Aim: to evaluate the effectiveness of fibre-reinforced composite splints for lower front teeth immobilization in the scheme of complex
therapy of severe periodontitis (Ill and IV stages) in short-term and long-term after treatment in persons with and without risk factors.

Materials and methods. To reach the goal, a total of 58 patients with stage Ill and IV periodontitis were examined with identification of
risk factors for the periodontal disease progression (smoking and diabetes). After a detailed periodontal examination, all patients were
non-surgically treated for periodontitis, and mobile teeth were immobilized by fibre-reinforced composite splints. After splinting, manda-
tory supportive periodontal care was prescribed (every 3 months) with the dynamic monitoring of oral hygiene (P!), probing depth (PD),
clinical attachment loss (CAL), bleeding on probing (BOP) and the splint structure condition (cracks and fractures of the splint, violation
of the marginal fit, a single tooth separation from the overall structure, chipping of the material and defects in the interdental spaces). The
patients were dynamically examined before treatment, immediately after treatment (1 month) and at the long-term periods (12, 24, 36
months).

Results. The splinting structure integrity was preserved in 67.24 % of patients for 3 years, and splinting defects were detected
in 32.76 % of patients at different stages of the follow-up. Depending on the presence or absence of risk factors for periodontal
disease, the splint structure integrity was preserved for 3 years in 18 patients (56.25 %) with associated risk factors and in 21
patients (80.77 %) without risk factors (P = 0.06).

Conclusions. The use of fibre-reinforced composite splints for immobilization of lower front teeth in the scheme of complex
therapy for periodontitis (Ill and IV stages) allowed to preserve mobile teeth and reduce values of the studied periodontal indices
both immediately and in the long term after treatment in individuals with and without risk factors.

3axBoptoBaHHS TKaHUH MapPOLOHTa — OAHI 3 HalnoLMpe-
HiLLKMX cTOMATOMOrYHUX MaTornorii, a npobnema Bubopy
€TIOTPOMHOrO Ta NaTOreHETUYHO OBI'PYHTOBAHOTO MiKyBaHHS
€ 0cobnMBO akTyanbHo [1-3]. FAKLLO FiHriBIT — 3BOPOTHNIA
MaTonoriYHuiA NpoLec, TO KMiHiYHWIA nepebir napooHTUTY €
BKpai nonimop6iaHum [4—6]. Ha Tni nocuneHHs 3anansHoro
npoLecy, NPOrpecyBaHHs AeCTPYKTUBHO-Pe30pOTUBHIX
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3MiH KICTKOBOT TKaHWUHW, L0 CYNPOBOMAKYETLCS 30iMbLUEH-
HSIM MUOKUHNM NApOLOHTANbHNX KWLEHb, CMOCTEPIraloTh
30inbLUEHHsI CTYneHs pyxoMocTi 3y6iB. Lisi pyxomicTb Moxe
6yTu cnpuyMHeHa 3MILLEHHSIM LIEHTPY poTauii 3y6a Ao iioro
anikanbHOI AiNsHKW BHACMIAOK KNiHIYHOI BTPATW NpUKpin-
nenHs (CAL) i BTpaTi anbBeonsipHoi kicTku (ABL) yepes
BTOPVHHY OKMHO3ilHY TpaBMy ab0 NOEAHAHHS LiMX haKTopiB.

Zaporozhye medical journal. Volume 24. No. 2, March — April 2022


https://orcid.org/0000-0003-4566-7178
https://orcid.org/0000-0002-5534-8173
https://orcid.org/0000-0002-1631-478X
https://orcid.org/0000-0001-7792-4867
mailto:oksana.slaba%40gmail.com?subject=
mailto:oksana.slaba%40gmail.com?subject=

Y pesynbtati nopyLUYETLCA PYHKLS XKyBaHHS, 3MIHIOOTLCS
Mik3yOHi CMBBIJHOLLEHHS, @ TaKOX MOTipLLYETbCS AUKLLIS.
YacTo came natonoriyHa pyxomicTb 3y6iB — npuym1Ha 3eep-
HEHHS NaLieHTiB MO CTOMATOMNONIYHY JOMOMOTY.

Y cxemax KOMMIEKCHOro NiKyBaHHA NapofoHTUTY
npoBigHe Micue nocigae immobinisauis pyxomux 3y6is
ANS 3BVEHLLEHHS Ha HUX XKYBarbHOrO HaBaHTaXEHHS Ta X
30epexeHHs ans 3abesneyeHHs LinicHOCTI 3ybHoro psay.
B HoBil knacudikaLii 3axBoptoBaHb TKaHUH NapogoHTa
Ta nepiiMnnaHTHUX TkaHuH (EFP & AAP World Workshop,
2017) HaBepeHO: 3ybu 3 pyxoOMICTIO, L0 MpOrpecye, npu
BTpaTi anbBeonspHOi KiCTKM 3a3Buyaii notpebytoTb Lum-
HyBaHHs1 [7,8]. PyxomicTb 3y6iB — JogaTkoBuin napamerp
OIS AiarHoCTyBaHHS Tshkkvx ctagivt napopoHTuty (I, 1V),
LU0 MOB'I3aHO 3 PEHTrEHOMOrYHOK BTPATOK KICTKM [0
CepenHbOi TPETUHN KOpeHs i Binblue, a TakoX HasBHICTIO
NapofoHTaNbHUX KuleHb 25 MM. LLUnHyBaHHS pyxomux
3ybiB Aae 3mMory noninwuTh SKicTb XMTTS nauieHTa [9],
3a0e3neumnTI KpaLLMIi KOHTPOIb Mik3yOHIX CTIIBBIgHOLLEHD
[10] i mocArTv pemicii NapogoHTUTY.

PetpocnekTvBHe Ta paHOoMi3oBaHe KniHiYHe [ochi-
IDKEHHS! LUMHOBAHWX Pi3LiB HXKHBOI Leneny 3 KMiHivHMu
03HaKaMu NapofdoHTasbHOI naTonorii nokasanu BUCOKWIA
BincoTok 36epexeHHs 3y6is i cTabinizaLito NnapopoHTUTY
3aBSK1 MPU3HAYEHHIO NiATPYMYBANbHOI NaPOAOHTANBHOT
Tepanii (supportive periodontal care — SPC) Big 3 go 15
pokis [9,11]. Lli pesynsratv nigTBepAXeHi iHLWMM peTpo-
CMEKTUBHUM JOCHiMKEHHSM, [ie BUSIBNIEHO: LMHOBAHI 3y6u
npy NApOLOHTUTI Manu BUCOKMIA BiACOTOK 36epexeHoCTi,
ane Ans nigTpuMaHHa cTabinbHOCTI WKHU noTpebysanu
YacToro pemoHTy [12,13].

3a pesynsratamu pobotu excneptis EFP & AAP World
Workshop (2017), go Kkrno4oBWX acnekTis NporpecyBaHHs
MapoAOHTUTY Hanexartb Taki PakTopy pU3KKy: KypiHHS Ta
uykposuii giabet (). BoHu € YuHHMKaMM NporpecyBaHHs
MapoLOHTUTY A0 TSHKYMX CTafin i reHepanisavii naronorii,
LLIO CyMPOBOMKYETHCA NIABNLLEHHSM CTYNEHS PyXOMOCTIi 3y-
6iB i3 BUCOKMM pU3VKoOM ixHbOT BTpaTu [5]. BTiM y JocTynHii
¢haxoBil niTepatypi He[OCTaTHLO AOCHMKEHb, A€ BUBYANN
6 KniHiYHY epeKTUBHICTb 3aCTOCYBaHHS apMOBaHMX (CKIO-
BOITOKOHHWX) LUMH Anst 36epexeHHs rinepmobinbHux 3y6is,
3abesneyeHHst LinicHocTi 3yGHOro psagy Ta Moro doyHKLin
Yy Pi3Hi TepMiHU MicNs NikyBaHHS y NaALIEHTIB i3 BaXKUM
MapoAOHTUTOM i (hakTOpaMu pranKy B aHaMHesi.

MeTa po6otu

OUiHUTM etheKTMBHICTb 3aCTOCYBaHHS Afre3vBHUX CKIO-
BOJTOKOHHMX LWMH Anst iMMoGinidauii HKHIX poHTanb-
HUX 3yBiB y CxeMi KOMMMEKCHOI Tepanii Baxkux cTagin
napogoHTuty (lll Ta 1IV) y 6e3nocepenHi Ta BigganeHi
TEPMIHW nicns nikyBaHHs B ocib i3 chakTopamu prauky Ta
6€3 Hux.

Martepianu i meToAM AOCAIAKEHHA

[ns pocarHenHs metn obetexmnm 58 xsopux i3 Il Ta IV
cTagiiMn NapofoHTUTY. XBOPi OTPUMYBAnM MiKyBaHHS
B CTtomatonoriyHomMy mMeau4HoMy LeHTpi JTbBiBCbKOrO
HaLiOHaNbHOTO MEAMYHOro yHiBepcuTeTy iMeHi [JaHuna
FanuupbKoro. Ycix nauieHTiB npoiHdopmyBanu Npo Linb,
METOAM JOCTIIKEHHS, MICMs LbOro BOHM Mignmcani 3rogy

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

Ha yyacTb. [locnimKeHHs 30iNCHUMM 3riZHO 3 NONOXEHHSAMM
lenbCiHCbKOI Aeknapalyi.

KniHiyHo-giarHoCcTMYHe 0OCTEXEHHA nauieHTiB ne-
penbayano cromarornoriyHe Ta NpoMeHeBe OBCTEXEHHs
(opTonaHTOMOrpama, BHYTpiLIHBOPOTOBA MpULiNbHa
peHTreHorpadis). CTaH siceH, a came iXHI KPOBOTOUM-
BICTb OLliHtoBanw 3a gonomoroto iHaekcy BOP Bleeding on
probing (Ainamo, Bay, 1975). MMubuHy napofoHTanbHmX
kuweHb (PD) i BTpaTy enitenianbHOro NpuKpinneHHs
(CAL) BusHauanu 3a gonomoroto napogoHtometpa UNC-
15; iHpekc Pl (Plaque index O’Leary et al., 1972) — i3
3aCTOCYBaHHsAM iHAMKaTopa 3y6Horo HanboTy (Mira-2-Ton,
Miradent), cTyniHb pyxomocTi 3y6iB BCTaHOBMOBanM 3a
knacudikauieto . A. EHTiHa (1957). CTyniHb BTpaty KicT-
KOBOI TKaHWHW NiATBEPDKYBaNM PEHTIEHOMNONYHO 3a A0-
nomoroto optonanTomorpamu (Veraviewepocs 2D, Morita)
Ta [0AAaTKOBMX ABOX MPULLINBHAX BHYTPILLIHBOOPANbHNX
PEHTIEHIBCbKMX 3HIMKIB Y (PPOHTANbHIN AiNSHLI HKHBOT
wenenu (HelioDent Plus, Sirona). [liarHos BCTaHOB0BanM
3a knacudikallieto 3axXBopioBaHb TKaHWH NapofoHTa Ta
nepiimnnanTHux TkauuH (EFP & AAP World Workshop,
2017).

Kputepii 3anyyeHHs y rpyny 4OCRimKeHHs — Bik NoHaz,
18 pokiB, BcTaHOBNeHWI ajarHo3 napogoHTuT Il i IV cTagin,
pyXOMiCTb 3ybiB (hpOHTamNbLHOI AiNSHKM HKHBOI Lienenu
(33; 32; 31; 41; 42; 43). Kputepii BUKNIOYEHHS — BIACYTHICTb
xo4a 6 opHoro 3y6a hpoHTaNbHOI AiNAHKNA HUKHBOI Lene-
MW, HasABHICTb EHAOAOHTUYHOI NaTonorii Ta TpaBMu 3y6is
(PpOHTaNBHOT AINSHKM HYKHBOI LLieneny, BioMOBa nauieHTa
BiZ, KNIHIYHOMO CNOCTEPEXEHHS Ta NiKyBaHHS.

3anexHo Bif AiarHo3y NavieHTiB NoAinvIv Ha ABi rpynu:
nepwa — 32 xsopux Ha napopoHTuT Il cTagii; apyra — 26
ocib i3 napogoHTuTOM IV CTagii. Y rpynax OOChimKeHHs
BW3HAYan HasiBHICTb (DaKTOPIB PU3NKY NPOrpecyBaHHs
XBOpOO NapofoHTa (KypiHHS Ta LyKpoBuWiA fiabeT).

Micns feTanbHOrO NapoOAOHTOMNOMYHOTO OBCTEKEHHS
BCIM nauieHTam 34INCHUNK HexipypriyHe nikyBaHHA na-
pogoHTuTy (NSPT: Non-surgical periodontal therapy), o
nepenbayano 3HATTS 3y6HUX BigknageHb 3a AOMOMOro
ckenniHry anapatom SONICFlex (Kavo) i3 3actocyBaH-
Ham Hacagok SONICflex paro (Ne 60, 61, 62), Hagani
noeepxHi 3y6iB nonipysanu, 3actocoBytoin PROPHYflex
Perio Powder (KaVo), nonipysansHumm roniskamm PoGo
(Dentsply-Maillefer) Ta rymkamu 3 nonipyBasnbHo0 NacTor
(PROXIT FINE, Ivoclar Vivadent). ins 3powueHrHs (nomno-
CKaHHS1) NOPOXHWUHK poTa 3actocoByBanu 0,12 % xnop-
rekcuauHy GirntokoHart 3 0,05 % xnopug LTUnnipuamHom
(PerioAid intensive care, DENTAID).

Ons immobGinisauii pyxomux 3y6iB BUKOPUCTOBYBanm
nonepeaHLO HaMoBHEHI apMOBaHi (CKITOBOMOKOHHI) LLIMHK
Ha 0CHOBI HeopraHiyHoi MaTpuui (DENTAPREG Splint, ADM
DENTAPREG). OctaHHi npocouytoTb afresvBoM y 3aBoj-
CbKVX YMOBaX, L0 POBUTH LUMHYBAmNbHY CTPiYKy MOBHICTIO
rOTOBO ANs afanTayii 1o 3ybis Ta 3ab6e3neyye yTBOPEHHS
MOHOMITHOTO 3'€AHAHHSA LLIMHM, KOMMO3UTY | pyXxoMux 3y6iB
nicns nonimepu3adii. LLIMHYBaHHA HKHIX POHTaNbHUX
3y6iB i3 NATONOrYHOK PYXOMICTHO 34IACHWNM 3 OpanbHOMO
60Ky, CTpiuKy 3achikcyBanu 3a AOMOMOIOK PiAKOTEKYHOro
komnoanTty (G-AENIAL Universal, GC), nicns apantauii
¢hotononimepnaysanu Ta 3aiNCHUAN MiHilLHY 06pobKy,
nonipyBaHHs LUMHYBanbHOI KOHCTPYKLIi 3a iHCTPYKUiE
ipMu-BUpoGHMKa.
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Puc. 1. YacToTa BusiBneHHs pakTopiB pu3iKy pO3BUTKY 3aXBOPIOBaHb TKaHUH NapoAOHTa B NaLlieHTiB
i3 lll Ta IV cTapismu napopoHTUTY.

0
BiacytHicte | 0
(baKTopiB pu3nKy 3
HasBHicTb 2
thakTopis pu3uky 2
0 1 2 3 4 5 6

m CKonoBaHHs Matepiany i AedekT B Mix3yOGHUX MpoMixKkax

Binpus okpemoro 3y6a Bif 3aranbHOi KOHCTPYKLT

TMopyLUEHHs KpaitoBOro NpumsiraHHs!

m TPiLLMH | 3Mamm KKK

Puc. 2. YacToTa BUsIBNEHHs AedeKTiB LWMHYBarbHOI KOHCTPYKLIT 3anexHO Bif HAsIBHOCTI YM BifCyT-
HOCTi (haKTOpIB PU3MKY PO3BUTKY 3aXBOPIOBaHb TKaHUH NapoaoHTa B naviexTis i3 Il Ta IV cTagismn
NapoAOHTUTY BNPOLOBX 3 POKIB.

Ta6nuus 1. CTyniHb pyxomocTi 3y6iB y nauieHTis i3 lll Ta IV ctagismu napogoHTuTy

CTyniHb
pyxomocTi
1

2
3
3aranom

wesan _ [wewan  [swwow |
S 7 S A P S
15

46,88 3
14 43,75 16
3 9,37 7
32 100,0 26

11,54 18
61,54 30
26,92 10
100,0 58

31,04
51,72
17,24
100,0

214

Micns wWyHyBaHHS BCiM NavjieHTaM pekoMeHayBanm B
KOMMIEKC iHAMBIAYyanbHOI ririeH NOPOXHWHW poTa 3acTo-
COBYBATW MixX3yOHi MOPXWKN ANS AOTPUMAHHS HaNeXHUX
iHTEpAEHTaNbHUX FiFiEHIYHUX YMOB B AiNSHL 3aLLIMHOBaHUX
3y6iB. Mpn3Haumnm 060B’A3KOBY NATPUMYBarbHY Tepanio
(supportive periodontal care, SPC) —npodeciiiHy ririeHy 3i
3HATTAM Had- i Mig'siceHHuX 3y6HUX BigkrnageHs (SONICFlex
(KaVo), PROPHYflex (KaVo)).

Biantn nigTpumyBansHoi Tepanii cynpoBomyBanucs
KOHTpONEM AMHaMIK1 CTaHy ririeHn nopoxHuHU pota (Pl),
rmBuHN napodoHTanbHYX kuwexb (PD), BTpaTtu eniteni-
anbHoro npukpinnenHs (CAL), kposoToumsocTi siceH (BOP)
Ta CTaHy LUMHYBamnbHOI KOHCTPYKLii. CTaH WWHyBanbHOI
KOHCTPYKLUi OLiHIOBanNM 3a 03Hakamu: TPILLMHM Ta 3namu
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LUVMHW, NOPYLLEHHS! KPA ioBOTO NPUASiraHHs, BifpUB OKPEMO-
ro 3y6a BiJ 3aranbHOi KOHCTPYKLi, CKOMIOBaHHS MaTepiasy
Ta fedekTn B Mix3yOHux npomixkax. SPC npusHaveHa 4
pasu Ha pik (KoxHi 3 mics).

CnocTepexeHHs 3diNCcHI0OBanM 4O NiKyBaHHA Ta B
OvHamiLi — 6e3nocepenHbo nicns nikyBaHHs (1 Micsiup),
y Bigoaneni (12, 24, 36 micqauis) TepmiHn. 3aincHunm
NOPIBHSAMNBHUIA aHani3 iHAeKciB, Lo BUBYaNW, B AMHaMILi B
HaBefeHi TepMiHW.

CraTncTuyHe onpaLtoBaHHS AaHVX 3MiACHUIM 3a 4OMNO-
moroto nporpamm Statistica 10.0., StatSoft Inc. 3HauywicTb
Pi3HMLi M ABOMa i Ginblue BiZHOCHMMM NOKa3HWKaMM
ouiHtoBanu 3a fonomoroto Tecty Piwepa i3 Metropolis-an-
roputmom. [Ans nepesipku HOpManbHOCTI pO3Moainy
KinbKICHUX AaHMX BMOIPOK 3 KINBKICTIO COCTEPEXEHb A0
100 oauHuMub 3acTocoByBanu kputepii Konmoroposa—
CmupHoga, JNiniepopaa Ta Wanipo-Binka. Bpaxosytoum
0OMEXeEHICTb KOXHOro 3 KpUTepiiB, po3nodin AaHux He
BBa)anu HopMarnbHUM, SIKLLO Xo4a 6 OAMH i3 X KpuTepiiB
6yB 3Hauywmm (p < 0,05).

3HauyLLiCcTb pi3HNL MiX JBOMa CepenHiMu BenuunHa-
MW, OTPUMaHUMK 3 BUBIpOK i3 KinbkicTio BapiaHT go 100,
BM3HAYanM nNpu HOpPMarnbHOMY PO3MoAini 3a AOMOMOro0
t-TecTy; SKLIO pO3nodin AaHWX He BiLNOBiAAB 3aKOHY
HopMarnbHoro poanoginy, — U-kputepito ManHa-BiTHi npu
MOPIBHSIHHI HeCMapeHuX BUBIPOK, MpK NOPIBHSHHI CnapeHnx
BMBIpOK BUKOpUCTanM KpuTepilt BinkokcoHa.

Pe3yabTati

CepepHin Bik obcTexenux craHosue 55,02 + 0,89 poky.
BiporigHoi pisHWLi nokasHWKIB Biky B YOOBIKIB i XiHOK He
6yno (p > 0,05).

dakTopu pu3nKy po3suTKy XBOPOD TKaHWH NapodoHTa
BusiBum B 32 (55,17 %) nauiexTi. Cepen xBopux i3 IlI
CTafieto NMapoAoHTUTY (haKTopu puanKy BuHaummu B 14
(43,75 %): 2 (6,25 %) nauienTis mamm LA, 10 (31,25 %) oci6
— aKTuBHi Kypui, ABOE (6,25 %) manu LI i 6ynu kypusmu
opHo4acHo. 3-momix xBopux i3 IV cTagielo napogoHTUTy
thakTopn pu3NKy po3BUTKY NMapOLOHTUTY BuUsBMNK Y 18
(69,23 %): 6 (23,08 %) xsopwx mamm LI B aHamHesi, 12
(46,15 %) ocib — aKTMBHI KypLi.

[MoKa3HWKM YacToTW BUSIBNEHHS (haKTOpIB pU3nKY pos3-
BWTKY 3aXBOPIOBaHb TKaHWH NapoAoHTa y nauieHTis 3 Il Ta
IV cTagismm napoaoHTUTY HaBeaeHo Ha puc. 1.

Cepen 58 obctexennx i3 napogoHtutomy 18 (31,04 %)
nauieHTiB BUSBUNM pyxomicTb 3ybiB | cTynens, y 30
(561,72 %) —1I, 8 10 (17,24 %) oci6 — Il cTynens. KinbkicTb
nauienTiB i3 Il i [ll cryneHem pyxomocrTi 6inbLua y rpyni xso-
pux i3 IV cTagieto napogoHTuTy, HixX i3 [l (61,54 % npotu
43,75 % npwu Il ctynei, 26,92 % npotn 9,37 % npw 1l cTy-
neHi BiANOBiAHO). BUSBUNM CTaTUCTUYHO BIpOTiZHY Pi3HALLO
(p =0,009) 3a cTyneHem pyxomocTi 3y6iB y naujieHTis 1i 2
rpyn gocnimxkeHHs (mabn. 1).

Y mabnuyi 2 HaBeeHO 3HAYEeHHsI MOKa3HWKIB, L0
BMBYanMu, 40 NiKyBaHHA Ta B AMHAMILi NiCns MiKyBaHHS, Y
BinAaneHi TepMiHu cnoctepexerHs. OCKInNbKY | BITYN3HSHI, i
3aKOPAOHHI AOCNiMKEHHs CBig4aTh MPo 0COBMMBO BaroMuii
BNIMB Taknx hakTopis pu3unKy, sk LI i KypiHHS He nuLue Ha
PO3BMTOK MAapOLOHTUTY, ane i Ha 1oro nepebir, NPorHos i
BIANOBIAb HA NiKyBaHHS, BUBYEHHS KITIHIYHWUX iHOEKCHUX
MOKa3HWKIB Y XBOPWX 3INCHUNK 3aNeXHO Bif HAsBHOCTI

Zaporozhye medical journal. Volume 24. No. 2, March — April 2022



OpwuriHaAbHiI AOCAIAXKEHHS

Tabnuus 2. 3HayeHHs iHgekciB CAL, PD, Pl Ta BOP Ha eTanax CnocTepe)eHHs! B NaLiEHTIB i3 NapofOHTUTOM 3arieXHO Bif HAasiBHOCTI UM BiACYTHOCTI
¢hakTopiB pU3MKy po3BUTKY XBOPOD TKAHWH NapofoHTa

Moka3sHuk, ®akTopun o niky- | Micns nikyBaHHA (Yepe3)
SO T T
BUMIPIOBaHHSA
n [Me@5%75% [n [Me(25%75%) [n [Me(25%75% [n [Me(25%75%) [n [Me(25%;75%)
CAL, M HasteHi 32 659 (599-751) 32 626(569-7,25) 32 629(571-7.26) 30 635(573-731) 29 645 (578-7,29)
BimcyrHi 26 562(4,98-594) 26 533(477-563) 26 534 (477-566) 26 538(480-572) 26 540 (4,83-574)
Saramom 58 597 (563-668) 58 560(533-643) 58 571(533-642) 56 574(535-650) 55 578 (539-661)
PD, mu HasteHi 32 588(544-624) 32 551(520-599) 32 554(521-603) 30 556(524-608) 29 559 (527-599)
BigcytHi 26 515(4,83-562) 26 4,92(460-522) 26 494 (452-524) 26 497 (454-527) 26 4,99 (4,59-529)
3aramom 58 552(518-597) 58 522(497-562) 58 523(498-564) 56 528(496-568) 55 529 (4,93-571)
Pl, % HaseHi 32 62,15 (54,03-67,69) 32 20,16 (18,86-27,84) 32 24,28(2198-3334) 30 28,82(2343-39,22) 29 29,42 (25,34-4567)
BimcytHi 26 4572 (41,76-56,73) 26 17,27 (1597-19,50) 26 19,93 (1822-22,13) 26  21,91(20,34-2388) 26 24,20 (22,21-2644)
Saramom 58 56,77 (4559-64,35) 58 19,22 (16,35-21,33) 58 2244 (1922-27,55) 56 23,80 (21,62-34,31) 55 26,06 (23,48-40,11)
BOP, % HasteHi 32 7329 (6587-79,32) 32 3225(27.48-42,11) 32 3503 (30,09-47,88) 30 38,94 (32,05-5332) 29 40,44 (34,88-57,84)
BimcytHi 26 5027 (54,98-64,68) 26 2448 (2143-3021) 26 26,97 (2347-32,55) 26 29,97 (2598-34,98) 26 31,95 (28,94-37,83)
3aramom 58 66,03 (59,17-77,14) 58 29,13 (22,53-38,66) 58 31,76 (25,71-44,63) 56 34,09 (28,08-48,97) 55 36,07 (29,42-52,11)

4 BIACYTHOCTI LUnX (hakTopis B aHamHesi. TpboM ocobam
HE 3aBEPLUMNN BU3HAYEHHS MOKA3HWKIB Ha BCiX eTanax
CnocTepexeHHsl, 60 BOHW He NPOWLLK BCi Kypcu MigTpu-
MyBanbHoI Tepanii.

Mg yac oBCTEXEHHs NALieHTIB i3 MApOAOHTUTOM A0

Tabnuus 3. CtaH WrHyBanbHOT KOHCTPYKLIi y rpynax cnocTepexeHHs NpoTsrom

3 pokis

CTyniHb pyxomocTi

wosan _ |woran  Jowanow |
2 N P S P VR

. . " . . lMoBHicTo 36epexeHa 24 75,00 15 57,69 39 67,24
noyaTky HexipypriyHoi Tepanii BU3Ha4eHHs BTpaTu eniteni-
anbHoro npukpinnenHs (CAL) B oci6 i3 haktopamu pusmuky ST 8 el " g 19 Sl
3aranom 32 100,00 26 100,00 58 100,00

B aHaMHesi nokasasno, WO LEen NoKasHWK CTaHoBMB 6,59
(5,99-7,51) MM npu 3HaYEHHI MUBUHM NAPOAOHTANbHUX
kuweHb (PD) 5,88 (5,44-6,24) Mm.

Y xBopux 6€e3 Takux PakTopiB pU3NKY Li NOKA3HUKM
craHoBunmn 5,62 (4,98-5,94) mm i 5,15 (4,83-5,62) mm
BignoBigHo. CTaH ririeHn NOPOXHUHU POTa 3@ 3HAYEHHAM
iHoekcy 3ybHoro Hanboty O’Leary (Pl) y kypuiB Ta oci6
i3 LA 6ys noraHum (62,15 (54,03-67,69) %), a B ocib,
AKi He kypunu Ta He manu L, — 3aposinbHum (45,72
(41,76-56,73) %). CTyniHb 3ananeHHs ACeH 3a NoKasHNKOM
KPOBOTOMMBOCTI NMPU 30HAYBaHHI Y XBOPUX HA MapPOAOHTUT
i3 hakTopamu pusuky ctaHoBuB 73,29 (65,87-79,32) %, a
B navjeHTiB 6e3 Lumux daktopis — 59,27 (54,98-64,68) %.
[MOpiBHSIHHA MOKA3HWKIB BUSIBUIO, LU0 B KypLiB Ta 0Cib
i3 LU ixHi 3Ha4eHHs BiporiaHO BULL, HiX Y rpyni nauieH-
TiB 6€3 (hakTopiB pU3NKy B YCi TEPMIHWN COCTEPEXEHHS
(p <0,001).

BesnocepenHbo nicns nikyBaHHs B NaLEHTIB i3 napo-
JOHTUTOM crnocTepiranu BiporigHe (p < 0,001) 3HWKEHHS
MOKa3HWKIB, SIKi BUBYAnM, LOAO 3Ha4YeHb [0 NiKyBaHHS SIK
pa3soM Y BCix NaLieHTiB, Tak i okpemo B 0cCib 3 dhakTopamu
pu3nky Ta 6e3 Hux. FirieHa poTOBOT MOPOXHWHU Y XBOPUX Y
BiganeHux TepmiHax CrocTepexeHHs nig Yac perynsapHoi
nigTpMyBanbHoi Tepanii 3bepiranacs xopoLloto; B ocib
6e3 hakTopiB pu3nky Pl Ha BCix eTanax BiporigHO HKYNIA
oo MOKa3HVKa nauieHTiB, KOTpi KypsTb Ta/abo matoTb
L. AHanoriyHy TeHOeHL,ito BUSIBUIN LLIOAO KPOBOTOUMBOCTI
siceH. Lle ninTBepmkye HeraTMBHWIA BNAMB aKTopiB pU3NKY
Ha nepebir napofoHTUTY Ta BiANoBiab Ha Tepanito. Beano-
cepepHi nokasHuky iHgekcy BOP Bynu Hwkummm (p < 0,01),
HX BigaaneHi. MopiBHAHHS LMX NOKa3HUKIB 3anexHo Bif
HasIBHOCTI Y BiICYTHOCTi (DaKTOPIB PM3MKy MoKasarno, Lo B
KypuiB Ta/abo oci6 i3 LI cnocTepiratotb GinbLu BUpaXeHui
3ananbHui NpoLec y AuHamili.

MoHiTopuHr i WwoksapTansHa SPC ganu amory crabi-
nisyBaTu 3Ha4eHHst CAL i PD y BignaneHi Tepminu. B ocib
6e3 chakTopiB pr3nKy po3BUTKY XBOPOO TKaHUH NapOoHTa

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.

PiBHi LIMX NOKa3HMKIB 3anmLwanmcs CTabinbHAMM BNPOLOBX
TPVBAMILLIOrO Mepiody, a 3@ HasiBHOCTi (haKTOpiB PU3MKY
cnocTepiranu ixHe noctynose nigsuileHHs. Tak, CAL y
nauieHTiB 6e3 chakTopiB pu3uky H6esnocepeaHbo nicns
nikyBaHHs Ta yepe3 12, 24 i 36 micauis ctaHosuna 5,33
(4,77-5,63) %, 5,34 (4,77-5,66) %, 5,38 (4,80-5,72) %
i 5,40 (4,83-5,74) % BignoBigHO; 3a HASBHOCTI LMX (hak-
Topie — 6,26 (5,69-7,25) %, 6,29 (5,71-7,26) %, 6,35
(5,73-7,31) % i 6,45 (5,78-7,29) % signosigHo. PD y
nauieHTiB 6e3 chakTopiB pu3uky 6esnocepeaHbo nicns
nikyBaHHs1 Ta yepe3 12, 24 i 36 micauiB fopiBHIOBana
4,92 (4,60-5,22) %, 4,94 (4,52-5,24) %, 4,97 (4,54-5,27)
% Ta 4,99 (4,59-5,29) % BignOBIAHO; 3a HASBHOCTI LMX
¢akropis — 5,51 (5,20-5,99) %, 5,54 (5,21-6,03) %, 5,56
(5,24-6,06) % Ta 5,59 (5,27-5,99) % BignosigHo.

LlinicHicTb WwuHyBanbHoOi KOHCTPyKUii npoTdrom 3
pokiB 36epexeHa y 39 (67,24 %) ocib, y 19 (32,76 %)
XBOPWX BUSBUIM AedeKTU LUMHYBaHHS Ha pisHUX eTanax
cnoctepexeHHs. CTaH LWHyBanbHOI KOHCTPYKLi B AiNsHLj
HWXHIX (PPOHTaNbHUX 3y6iB y XxBOpUX 1 i 2 rpyn nNokasaHo
B mabnuui 3.

CTaTUCTMYHO BIPOTiAHY PI3HULIO 3@ CTAHOM LUWHY-
BanbHOI KOHCTPYKLT B 06cTexerux i3 Il Ta IV cragiamu He
BusiBum (p = 0,27).

3a Yac cnocTepexeHHs:

— yepes 12 micsauis nicns nikyBaHHs y 1 naujexta Bu-
SBUINN NOPYLLEHHS KPaioBOro MPUMSIraHHS LUIMHYBaNbHOI
KOHCTPYKUIT (1,72 %);

—yepe3 24 micsui B 3 (5,17 %) ocib BU3HAYNNM TPILLMHM
i 3namu, y 3 (5,17 %) — NopyLLEHHS KPanoBOrO NPUMAraHHs,
B 3 (5,17 %) xBOpUX — CKOMIOBaHHSA MaTepiany Ta aedekTn
B Mixk3yOHIX NpoMmixkax;

—uepe3 36 micauis y 3 (5,17 %) oci6 BUSIBUNM TPiLLMHK
Ta 3namu, B 1 (1,72 %) — NOpyLLEHHS KPanoBOro Npuns-
raHHs, B 2 (3,45 %) — BiopvB okpemoro 3y6ba Big 3aranbHoi
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KoHCTpyKUiT, B 3 (5,17 %) navieHTiB — CKoNtoBaHHs Matepi-
any Ta gedekTi B Mix3y6HUX MPOMIKKaX.

Y rpyni naujieHTiB, y SIKUX BU3HAYMMN aKTOPK PUNKY
PO3BUTKY 3aXBOPHOBAHb TKAHUH MAPOAOHTA, LMICHICTb LLUK-
HyBarbHOI KOHCTPYKLii BNPOAoBX 3 pokiB 36epexeHa y 18
(56,25 %) oci6, y 14 (43,75 %) xBOpUX BUSBUNK AedEKTH
LWMHYBaHHS. Y rpyni 6e3 hakTopiB puauKy LWKMHYBanbHa
KOHCTpyKUis 3bepesxeHa y 21 (80,77 %) navieHTa, aedektun
WnHyBaHHS BusBunM B 5 (19,23 %) ocib. CtatucTniHo
BIPOTiAHY PI3HWLIIO 3@ CTAHOM LUMHYBAmNbHOI KOHCTPYKLii B
obcTexeHuX i3 hakTopamm pusmnky Ta bes Hix He BUSIBANN
(p=0,06) (puc. 2).

06roBopeHHA

YTBOpEHHS 6akTepianbHOI BionniBky iHILlitOE 3aXBOPHOBAHHS
TKaHWH NapoLoHTa, NpoTe hakTopy PU3VKy BMNMBaOTh Ha
TSKKICTb | MPOrpecyBaHHs 3aXBOPIOBaHb TKaHWH NapOAoHTa
[5]. Knacudpikauisi 3axsoptoBaHb TkaHWH napogoHTa (EFP
& AAP World Workshop, 2017) 3abe3neuye inauBigyansHe
OLiHIOBaHHSA MaLlieHTa, KpiM TSDKKOCTI Ta CTYNEHs 3aXBO-
ptoBaHHS1, SiKi BU3HAYalOTb CKNAAHICTb BEAEHHS KOHKpET-
HOrO BUNagKy Ta pUanK GinbLIOrO NPOrpecyBaHHs, a Takox
cTpaTudikaLito puanKky, Wo 6asyeTbcs Ha nepeBipeHnx
chakTopax pu3mnky, BKIOYaUM KypiHHa Ta LI, kniHivHi
03Hakm nporpecysaHHs [7,8].

Pesynirati HalLoro gocnimkeHHs 3biralTbest 3 JaHUMm
iHwwx asTopis [1-8]. Cepen nauieHTiB i3 napogoHTUTOM I
i IV cTapin y nonag nonoswHi Bunagkis (55,17 %) Busisunm
thakTopy pu3nKy po3BuTKy XBOpOD TKaHWH NApOLOHTa B
aHamHesi. B ycix navieHTiB gjiarHocTyBanm pyxoMicTb HKHIX
(hpoHTanbHUX 3y0iB; y pe3ynsTaTi NopiBHAHHS XBopyX i3 111 i
|V cTapisMm napogoHTUTY BUSIBANK CTAaTUCTUYHO BIPOTigHY
pisHuuio (p = 0,009) 3a LM NOKA3HUKOM.

Tak, vacTota giarHoctyeaHHs Il Ta lll cTynenis pyxo-
mocTi Byna BULLOKO Y NavieHTiB i3 IV cTagieto napogoHTUTY,
Hix i3 111 (61,54 % npotn 43,75 % npw Il cTyneHi Ta 26,92 %
npotu 9,37 % npu Il cTyneHi BignoBigHo). BuyeHHs
BTpaTV eniteniansHoro npukpinnenHs (CAL), rnbuHm na-
pogoHTanbHux kuweHb (PD), kpoBoToumsocTi siceH (BOP)
NPy 30HAYBaHHI Ta CTaHy ririeHn NOpoxHWHK pota (Pl)
rnokasarno: B MauieHTIB, y SKMX BUSBUMW (PaKTOPU PU3MKY,
Lii MOKa3HWKM BIpOrigHO BULL, HiX Y rpyni ocib 6e3 hakTopis
puanky (p < 0,001).

besnocepeaHbo Nicns HexipypriYHoro nikyBaHHS
MapoAOHTUTY Ta LUMHYBAHHS HWXKHIX DpOHTamNbHNX 3y6iB
BCTaHoBMnM BiporigHo (p < 0,001) Hukui iXHi 3HaYeHHs
o0 nokasHukiB A0 NikyBaHHs. [ig yac perynsipHoi
nigTpUMyBanbHOI NapoAOHTaNbHOI Tepanii cnocTepiranu
cTabinizaviito MokasHuKiB y BinaaneHnx TepMiHax. Y XBopux
6e3 chakTopiB pr3nKy po3BUTKY XBOPOD TKaHUH NapoaoHTa
iXHi piBHI 3anuLuanmcs cTabinbHUMM NPOTATOM TPUBAILLIOTO
nepiogy, a 3a HasBHOCTI (haKTOpPIB PU3KKy cnocTepirani
NOCTYMOBE iXHE NiABULLEHHS.

MigByLieHa pyxoMiCTb 3y6iB HeraTuBHO BNNWBAaE Ha
yHKUito, ecTeTUKy Ta komcpopT navieHTa. LLInHyBaHHs 3y6iB
[ae 3Mory po3s’si3aTy L n(pobnemu Ta «NOLOBXUTU KUTTS
Takux 3y6is [9,10,14—16]. JocnimKeHHs NokasytoTb BUCOKWIA
BIZICOTOK 30EPEXKEHHS LIMHOBAHUX 3y6iB i CTabiNbHICTb
TKaHWH NapofoHTa Mif Yac NiATPYMYBanbHOI NapoAoHTamNb-
Hoi Tepanii [9,11,14,16], ane wuHK noTpebyBanu YacToro
pemoHTy [12,13,17,18].
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3acTocyBaHHs are3vBHUX CKIOBOSIOKOHHUX LMH A7
iMmoBiniaavi HUXHIX hpoHTanbHUX 3y6iB y cxemi komn-
nekcHoi Tepanii napogoHTuTy (Il Ta IV cTagin) y Hawomy
JOCTiZKeHHi fano amory 36eperty pyxoMi 3you Ta 3HU3uUTH
3Ha4YeHHs! NAapPOJOHTaNbHVX IHAEKCIB, LLO BBYaNM, y 6e3no-
cepefHi Ta BigaaneHi TepMiHW Nicns NikyBaHHS y XBOPWX i3
thakTopamu puanky Ta 6e3 Hux. Bnpogosx 3 poki y 67,24 %
navjeHTiB 36epexeHa LiNiCHICTb LUMHYBaNbHOT KOHCTPYKLi,
y 32,76 % xBOpyX BUSIBUNM EHEKTY LUMHYBAHHS! HA Pi3HUX
eTanax cnoctepexeHHsi. | cepen obctexenux i3 Il i IV
ctapismu (p = 0,27), i cepen ocib 3 dhakTopamm pusnky B
aHamHesi Ta 6e3 Hux (p = 0,06) He BUABMNW CTATUCTUYHO
BipOriAHOI Pi3HULI 32 CTAHOM LUMHYBANbHOI KOHCTPYKLT
BMPOZOBX YCbOr0 Yacy CrOCTEPEXEHHS.

BucHoBKH

1. 3acTocyBaHHsI aAre3vBHNUX CKIIOBOMOKOHHUX LUUH
Anst iMmobinizauii HUXHIX OpoHTanbHMX 3y6iB y cxemi
KOMnneKcHoi Tepanii Baxkux ctagit napogoHTuty (Il Ta
IV) y 6e3nocepepHi Ta BinganeHi TepMiHy nicns nikyBaHHs
oci6 i3 chakTopamm puanky Ta 6e3 HUX Mokasano XOpoLLi
pesynbTaTu: LinicHICTb WHYBaNbHOT KOHCTPYKLLT BIPOAOBX
3 pokiB cnocTtepexeHHs 3bepexeHa y 67,24 % ocib.

2. LinicHicTb LUMHYBanbHOI KOHCTPYKLii NpOTArom
3 pokis 3bepexeHa y 18 (56,25 %) nauieHTis, y KOTpUX
BUSIBUIM (DAKTOPYW PU3NKY PO3BUTKY 3aXBOPIOBaHb TKAHMH
napogoHTa (kypiHrs, LiA), y 21 (80,77 %) xsoporo 6e3 Lmx
chaktopis (p = 0,06).

MepcnekTMBY nopanblUMX AOCRimKeHb. HacTynHi
[OCTDKEHHA HeoOXiaHi Ana AiarHOCTyBaHHS LiniCHOCTI
LUMHW, OLHIOBaHHS il BNMWBY Ha pe3ynbTati NikyBaHHS 3i
30epeeHHsIM pyXoMmmx 3y0iB 415 3abe3neyeHHs 3y6HOro
psagy. Lli nokasHvkv fagyte 3mory BU3HAYWTK KpuTepii
cTpaTudikaLlii nalieHTiB Ans MPOrHO30BaHOTO 3aCTOCYBaH-
HS LUMHYBANbHOI KOHCTPYKLiT Y TEPMIHW CMOCTEPEXEHHS
noHag 3 pokwu.
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NarobioximiuHi acneKTM aAKOroAbHOI Kapaiomionarii.
Pob riaporeH cyAabgiay B MeXaHi3mMax KapAioLMTONPOTeKLii
(orasip nitepatypm)

H. I. Bonowyk & *1ABCDF K B, PypeHkoD2EF 0. P. Mataw 2P,
0. M. AeHucrok(D1PE

Ornsaam

BiHHULbKWI HaLiOHAaAbHUI MeAUYHHIA yHiBEpCUTET iMeHi M. |. Muporosa, YkpaiHa, 2AY «HalioHaAbHUi iHCTUTYT cepLEeBO-CyAMHHOT Xipypril

imeHi M. M. AmocoBa HAMH Ykpainu, M. Knis

A - KOHLENLLst Ta AM3alH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs c1atTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3atBEpAXEHHS CTaTTI

MeTa po6oTu — cuctemMaTnsalis 3HaHb LWOoAo NaTobioXiMIiYHUX MEXaHI3MIB YpaXKeHHS CepLst NpU ankoronbHii kapaiomionarii
(AKMIT) Ta noLuyk nepcnekTUBHMX LUASXIB KapaioLMTONPOTeEKLii 3a LyX YMOB.

3noBXVBaHHSA ankoronem — Baxnnea Meamko-coLlianbHa npobnema CboroaeHHs, agxe € akTopoM PU3NKy ypaxeHHs BinbLIOCTi
OpraHiB i CUCTEM OpraHi3my, nopyLUeHHst 06MiHy pe4oBuH, AediLmMTy XapyyBaHHs, PO3BUTKY AESKWX BULIB paKy, AeMeHLji, Hernpo-
narii, iHLUMX NaTonorii | HaCTaHHs cMepTi. BXVBaHHS BENMKOI KiNbKOCTi €TaHony 36inbLuye pusnk panToBoi CepLeBoi cMepTi Ta
cepLeBux apuTMilt. TepMiH «ankoromnbHa kapaiomionatisiy Onucye 3aXBOptoBaHHS CEPLIEBOrO M'si3a, BUSIBNEHE B NIOAEN 3 iCTOpIErD
TPWBArIOro BXVBAHHS ankoronto. BoHa xapaktepuayeTbes aunaravieto NiBoro LNYHOYKa, 3MEHLLIEHHSM 0T0 CTiHKW, 36inbLUEHHAM
MacH, a Ha Ni3Hix CTagisix — 3MEHLLEHHsAM dpakuii BUKZY NMIBOTO LWIyHOUKa (MeHLLe Hix 40 %).

AHani3 Ta y3aranbHeHHsi BifoMocTei (haxoBoi niTepaTypu LLOAO MEXaHi3MiB ankoromnb-iHa4yKOBaHOI KapZiOTOKCUYHOCTI BUSIBUB
TPUrEepHi YMHHVKW NOLUKOMKEHHS Miokapada npu AKMIT. HeratuBHW BNAvB €TaHONy Ha cepue peanisyeTbCs Yepes iHayKLUito
OKCWAATVBHO-HITPO3ATMBHOTO CTPECY, anonTo3y, 3ananexHs, ibporeHesy, BAHMKHEHHS riNOEHEepPreTMYHOrO CTaHy Ta ANCAYHKLiO
iOHHWX HacociB, PO3BUTOK eHAOTENIanbHOI ANCYHKLi, NopyLIeHHs pubocomarnbHoOro cuHTesy Ginkie. MpiopuTeTHWA HanpsiM
L0151 MOKPALLEHHS KapaioUMTONpOTEKLi — NornnbneHe BUBYEHHS BIOXiMIYHIX MeXaHI3MIB Ta ifeHTUiKaLis HOBUX MOMNEKYNSPHUX
MilLeHew, iHTerpoBaHux y natoreHes AKMIT.

Tioporen cynbdin (H,S) — Baxnmeuit MeTaboMYHMIA YMHHUK, L0 Bepe y4acTb y perynauii cepLeBo-CyaMHHOI AiAnbHOCTI, a 3a-
CTOCYBaHHA €K30reHHOro H,S Mae NoTyxHUA KapaionpOTEKTOPHUIA BNAIMB Y Pasi ypaxeHb cepua pisHoro rexesy. [loHopn H,S i
H,S-BuBinbHstoi nikapcbki 3acobu (ribpuaHx monekyn — H,S-acniput, H,S-NO) BigirpaioTb noTyxHy KapaionpoTekTopHy posib
MpY Pi3HWX MaToMNoriYHNX CTaHax. ToMy AOLiNbHI HACTYNHI JOCAIMXEHHs poni cucTemMu rigporeH cynbdigy B natoreHesi AKMI
ANsi po3pobneHHs HOBUX MigXofiB 40 eheKTUBHILLOTO NikyBaHHs Li€i naTornorii.

BucHosku. Moaynauis pisHst H,S B opraHiami Moxe ByTi npeamkTopoM TsHKKOCT ypaxkeHb Miokapaa, a Takoxk nepereKTUBHUM
BEKTOPOM Yy hapmakoTepanii, 30kpema ankorofbHOro ypaxeHHs cepLis.

Pathobiochemical aspects of alcoholic cardiomyopathy.
The role of hydrogen sulfide in the mechanism of cardiocytoprotection (a review)

N. I. Voloshchuk, K. V. Rudenko, O. R. Matiash, 0. M. Denysiuk

Aim: systematization of knowledge about the pathobiochemical mechanisms of heart disease in alcoholic cardiomyopathy (ACMP)
and the search for promising ways of cardiocytoprotection.

Alcohol abuse is an important medical and social problem, risk factor for metabolic disorders, malnutrition, cancers, dementia,
neuropathy, and others. Consumption of large amounts of ethanol increases a risk of sudden cardiac death and cardiac arrhyth-
mias. The term “alcoholic cardiomyopathy” describes a heart disease in people with a history of long-term alcohol use. ACMP is
characterized by left ventricular dilatation, decreased wall thickness and (at the later stages) decreased left ventricular ejection
fraction (less than 40 %).

Analysis of literature data about the mechanisms of alcohol-induced cardiotoxicity revealed trigger factors for myocardial dam-
age. Negative effect of ethanol on the heart is realized through induction of oxidative-nitrosative stress, apoptosis, inflammation,
fibrogenesis, hypoenergetic state and ion pump dysfunction, development of endothelial dysfunction, impaired ribosomal synthesis.
In-depth study of biochemical mechanisms and identification of new molecular targets, integrated into the pathogenesis of ACMP,
will optimize the pharmacotherapy for this pathology.

Hydrogen sulfide (H,S), is a metabolic factor involved in the regulation of cardiovascular activity. Use of exogenous H,S has potent
cardioprotective properties in cardio-vascular diseases. Donors of H,S and H,S-releasing drugs (hybrid molecules — H,S-aspirin,
H,S-NO) show a powerful cardioprotective role in various pathological conditions. Therefore, itis advisable to further study the role
of H,S system in the pathogenesis of ACMP to develop new approaches to more effective treatment of this disease.

Conclusions. Modulation of the H,S level in the organism may be a predictor of the severity of myocardial damage, as well as a
promising vector in pharmacotherapy, including alcoholic cardiomyopathy.
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Review

IcTopist po3BUTKY NOACTBA Malike HePO3PUBHO MOB'A3aHa 3
iCTOpI€E0 Ta KyNbLTYPOIO BXKVBaHHS ankoroto. 3hasHa Binomi
110ro BNacTMBOCTI sIk aHTMOaKTepianbHOro Ta 3HebontoBasb-
Horo 3acoby. B HeBENMKYX KiNbKOCTSX BXKWUBAHHS aKOromo
BBa)aloTb KIMHIYHO KOPUCHWM, arne 3i 30iNbLUEeHHSM 403K
Liel «4yaoBuiny» 3acib cTae LWKIAMBIM, @ iHKOMW 1 KUTTEBO
Hebe3neyHnm. [lesiki aaHi ceinyath, LU0 BXWUBaHHS NETKOMO
Ta NOMIPHOrO ankoromnto 3axuLlae Big CepLEeBO-CyOUHHUX
3axBOPHOBaHb. [poTe Ha nonynsuinHoMy piBHi He nigTBeEp-
IDKEHO Liet KapaionpoTeKTOpHUIN eDeKT Bi BXMBaAHHS
ankoronto y gopocnmx. Mpubnnato 20-30 % navieHTis, Sk
noTpanunu Ao NikapHi, 3NoBXMBatoTbL ankoronem. EtaHon
XapaKTepu3yeTbCs BKpail LLKIAMBOK Ji€t LoQo cepus,
SKLLO cnoxmBaHHsA ankoronto nepesuye 90-100 r/noby.
BxwvBaHHs BENMKOT KiNbKOCTi eTaHony 30inbluye pusnk
panToBOi CEpLIEBOI CMepTi Ta cepLieBnx apuTmiii [1]. 3rnos-
XVBaHHSI arnkoronem — BaxnuBa Meanko-colianbHa npo-
6riema CborofeHHsl, amxe € aKTOPOM PUNKY YPKEHHS
6inbLUIOCTi OpraHiB i CUCTEM OpraHi3My, MOpyLUEHHS! 06MiHY
PEeYOoBUH, AediLnTy XapyyBaHHS, PO3BUTKY AESKVX BUAIB
paky, AeMeHLii, Herponarii, iHWMX NaTonorin i HacTaHHs
cmepTi [2-5]. Y nauieHTiB 3 ilemiyHoto xBopoboto cepuis
BXXMBAHHS ankoronto acouitoBanocs 3i 30iNbleHHsM
CMEpPTHOCTI.

PaHHs 03HaKa anKkoronbHOro ypaXeHHs cepus —
30iMbLUEHHS BiJHOLLEHHS TOBLLMHM CTIHKW LUMYHOYKA [0
1oro piametpa. AkLo GesnepepBHe BXMBAHHS arnkoronto
(60 r/goby i binbLLe) NPOLOBXYETLCS, CNOCTEpIrakTh Po3-
BWTOK ankoronbHoi kapgiomionartii (AKMIT), Lo mMae ripLumi
nepebir i NporHo3 Ans nawieHTa NOPIBHAHO 3 igionaTuYHOK
AunaraviiHoto kapgiomionarieto [6].

TepmiH «ankoronbHa Kapgiomionatis» onncye 3axBo-
PHOBaHHS CEPLIEBOTO M's13a, BUSIBNEHE B MALLiEHTIB 3 iCTOpi€Eto
TPUBAIIOr0 BXMBAHHS ankoromno. AmnKoronbHa kapgiomio-
naTisi XapaKTePU3YETbCS POLLMPEHHSIM JTIBOTO LLITYHOUKa,
HOpMarbHOW abo 3MEHLIEHOI0 TOBLUMHOK MO0 CTiHKW,
30iMbLUEHHAM Macu NiBOTO LUTYHOYKa, Ha Mi3HiX CTagisx —
3MeHLLeHHAM cpakuii ioro Bukuay (MeHLue Hix 40 %) [7].

AnkorornbHa kapaiomionarist — 0jHa 3 OCHOBHWX MPUYMH
iHBanigu3aLlii Ta cMepTi NaLieHTiB, siki BXX1BaKOTb arkorofb Y
BeMnuKMX fo3ax. 3a pesynsratamu enigaemionoriyHnx 4oci-
IxeHb (2015 p.), cepeq NpOBIAHMX NPUYMH CMEPTHOCTI Bif,
3noBxvBaHHs ankoronio — AKMIT (34,7 %) Ta ankoronbHa
xBopoba neviHkv (17,9 %), TOBTO Ha KOXHWIA BUNaZoK cMep-
Ti BiZl ypaXKeHHs NeviHk1 npunafae ABa BUNaaku CMepTi B
MOLLKOKEHHS cepuia [8]. BusiBnnu BigMiHHOCTI LWOAO pos-
BUTKY alkorofb-acoLliioBaHyX ypaeHb CepList 3anexHO Bif
cTari. Tak, aHani3ytoum 6a3n aaHuX CTaLioHapHUX NaLieHTIB,
Mogos et al. [9] nokasanu: yacToTa BnepLLe BUSIBNEHOi ab0
HasiBHOI ankoronbHoI kapaiomionartii B YOMOBIKIB BULLA, HX
Y XIHOK i cTaHOBUTb 8 10 1. 3rigHO 3 pe3ynbratamm iHWKuX
aBTOPIB, Y XIHOK 3 anKOrornbHOK 3aNeXHICTHO ankorornbHa
Kapaiomionartisi pO3BMBAETHCS LUBUALLE Ta MICIS BXXMBAHHS
MEHLUMX [03 ankoromnto, HiX Y YOrOBIKIB Takoro X Biky Ta
ankoronsbHoro «ctaxy» [10]. Y xiHok 3 AKMI nopisHsHO 3
4onoBikamu LjiarHOCTYKTb BinbLUe CynyTHIX NaToNOr4HUX
CTaHiB, Lo noTpebye 0cobnmBMX NigXoaiB 4O NiKyBaHHS Ta
YCKNaAHHoE iXHil nporHo3 [11].

Omxe, npobnema AKMIT 3anmiuaeTbes akTyansHoto,
acoLitoETCA 3 HEBUPILLEHICTHO NUTaHb NaToreHesy, PaHHBOI
[iarHOCTUKM Ta KOpeKLii ypaxeHb cepLis Npy 3N0BXUBaHHI
ankoronem.
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CucTtemaTinaallis 3HaHb LLo0 NaTobioXiMiYHMX MexaHi3MiB
YPaXeHHs CepLis Mpu ankororbHil kapaioMionarii Ta noLuyk
NepcnekTUBHIX LLUMAXIB KapAioLMTONPOTEKLIT 3a LIMX yMOB.
MaTobioximiuHi MexaHi3MuU PO3BUTKY anKkoronbHoi
kapgaiomionarii. BUHVWKae nNUTaHHS LWOAO TPUrepHoro
YMHHMKA, SIKMIA 3yMOBITIOE MOLUKOKEHHS Miokapaa 3a Lux
ymoB. 3a faHumu haxoBoi niTepaTypu, KapLioTOKCUYHY
Jilo MalTb eTaHon i npogykT 1noro meTtaboniamy auer-
anbgeria. B ekcnepuMeHTi nokasaHo, Lo aueTanbaeria
6e3nocepeaHbO NOripLUIYe CKOpoYyBarbHY (yHKLIO cepLis
[12], nopyLuye 38’530k Mix npoLecamu 36ymKeHHs Ta CKo-
POYEHHSI B MiOKapAi, CNPUYMHSIE OKUCHE NOLUKOMKEHHS Ta
NEPEKNCHE OKUCHEHHS NiniaiB MembpaH KapaiomioumTis
[13]. AueTanbaerin yTBoptoe 3 amiHorpynamu 6inkis LUncoBi
OCHOBMW, LIO XapaKTepusylTbCs BUCOKOK peaKLiiHO0
30aTHICTIO, MOXYTb iHiLitOBaTK 3ananbHUi nNpouec Ta
iMyHonoriyHi nopyLueHHst [14]. OcHoBHe MicLie YTBOPEHHS
aueTtanbAerigy — neviHka, a B cepLi ioro piBeHb YacTille He
[0Csirae TOKCUYHMX 3Ha4YeHb. TOMy BBaXatoTb, LLIO FOMOB-
HVM TPUrepoM YpaXeHHs CepList € eTaHoN, a aueTanbaeria
Mae [pYropsiaHy porb y MaToreHesi kaphioTOKCUYHOCTI:
HanvacTilwe BiH NiATPUMYE 3anasieHHsl, oKCMaaTUBHUA
CTpeC Ta anonTos, iHaykoBaHuii eTaHonom [12,13].
KapmioTokCuYHicTb eTaHony acouifoBaHa 3 #oro
BNAMBOM Ha Pi3Hi CTPYKTypW kapaiomiouuTis (MembpaHw,
peLenTopu, MITOXOHAPIi, pubocomu, capkonemy, AHK i
LMTOCKENeT), LU0 MOB’S3aHO 3 NOro ManuMu poamipamu,
30aTHICTIO LUBWUAKO AWdyHOyBaTW Yepe3 GininigHui wap
MeMOpaH, a TaKoX BYCOKOK peaKLLiiHO 3aaTHICTHo [7,15—
17]. HeraTusHWit BNVB €TaHOMNy Ha cepLe peaniayeTbes
yepes pi3HOMaHITHI NaToBiOXiMiYHI MexaHi3Mu: iHayKLio
OKCMAATUBHO-HITPO3aTUBHOIO CTPECY, aronTo3y, 3ananeH-
Hs1, chibporeHesy, BUHUKHEHHS FMOEHEPrETUYHOrO CTaHy
Ta ANCEYHKLIIO iIOHHWMX HACcOCiB, PO3BUTOK EHAOTENMIANbHOI
ANCOYHKLIT, NOpyLEeHHs pubocoMarnbHOro CuHTe3y Ginkis
[12], nopyLeHHs Tion-aucynbdigHoOi cuctemu.
OkcupaTtusHui ctpec [7,12,18-21]. MokasaHo, wwo
npu AKMIT cnocTepiratoTb HaKOMUMYEHHS aKTUBHUX KuC-
HEeBWX AepwBaTiB (OKCUAATUBHWUI CTPEC) HA TN PO3BUTKY
aucbanaHcy B CUCTEMI MPO-aHTMOKCUAAHTIB. 3a LuX
YMOB BM3Ha4al0Tb AENPECit0 aHTUOKCUAAHTHOT CUCTEMM:
3MEHLLYKTbCA 3anacy BiHOBMEHOrO MyTaTioHy, aKTuB-
HOCTI rnyTaTiOHNePOKCKUAAa3u Ta CynepokCMaanCMyTasm.
Mopsg i3 UMM NOCKIETLCA reHepaLis akTUBHUX (opM
KICHIO, LLIO NOB’13aHO 3i 3pocTaHHsM akTuBHOCTi HALDH-
OKCMAasn Ta NopyleHHsAM poboTy eneKTPOHHOTPaH-
CMOPTHOrO NaHLfora MiTOXOHAPIN (Yepesd 36inblueHHs
cnieeigHowenHs HAOH/HAL®, wo acouitoeTbes 3 meTa-
6oniamom etaHony). Po3BUTOK OKCMAATUBHOMO CTPECY
CnpuYMHae Mogudikavito ninigis i NpoTeiHiB, WO Mae
HU3KY HEraTWBHWUX HACMIZKIB: MOLUKOMKEHHS KMITUHHNX
membpaH, MiTOXOHApianbHWUIA i capkonnasmMaTuyHUm
CTpec, 3HWXeHHsI akTUBHOCTI MiohibpunsapHoi ATd-a3sn
Ta yyTnmeocTi Miogibpun go Ca*, parmeHTauis Ta
Jerpapavis ckopoTnuemx 6inkiB (Npu3BoauTb 4O 3MEH-
LEHHSI CKOPOTNMBOI 3AaTHOCTI Miokapaa).
Anonto3 [19]. Busiunu, wo AKMIT cynpoBogxyeTb-
CSl aKTVBaLliel0 peLenTop-He3anexHoro anonTosy (Mg
BMNMYBOM aKTMBHUX (POPM KWCHIO) Ta peLenTop-3anex-
HOro anonTo3y (iHiyinoBaHoro FAS-niraHgom, daktopom
Hekpody nyxmuH TNF-a), Lo npu3BoanTb A0 3MEHLLEHHS
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KinbkOCTi (hyHKLIOHaNbHO akTUBHUX KapaiomioumTie. Ha Tni
TPUBANOro 3aCTOCYBaHHS ETAHOSTY PEECTPYHOT 30INbLLEHHS!
ekcnpecii npoanonToTn4Hux dakTopie Bax, kacnasu-3 i
3HWKEHHS eKcnpecii aHThanonToTuyHoro daktopa Bel-2.

3ananeHHs [12]. B ekcnepumeHTi nokasaHo, Lo
€TaHON MOXe CTUMYMIOBATW CUTHAIIHT, ONOCepeaKoBaHNi
NF-kB (HykneapHum caktopom kanna-B) Ta MAPK (miTo-
reHaKTUBOBAHOO MPOTEIHKIHA3010), L0 CYMPOBOMKYETHCA
30iNbLUEHHAM CUHTE3y npo3ananbHux uutokiHie TNF-a,
IL-1b, IL-2 Towwo. e oguH i3 MOXIUBKX LASXIB IHAYKLIT
3ananerHst npyn AKMI — po3BUTOK OKCMAATUBHOTO CTPECY.

dibporeHes [12,22-24]. AKMIT cynpoBOmKyeTLCA ak-
TUBaLjeto hibporeHesy, po3BUTKOM cybeHaoKapaianbHoro
1 iHTepcTuuinHoro ibposy cepus. Mpu ankoronbHOMY
ypaxeHHi cepust noHaa 30 % MiouWTIB LTYHOUKIB MOXYTb
6yT1 3amiHeHi hibPO3HOI0 TKAHMHOIO, LLIO CYNPOBOAKYETb-
€S 3MEHLLEHHSIM €MacTUYHOCTI Ta CKOPOTMMBOI 3aTHOCTI
Miokapaa. HuHi € pisHi nornsam LWoao MexaHiamis iHayKuii
¢hibpoay:

1) hibpor'eHes — kOMNeHcaTopHa peakList Y Bignosiab
Ha 3ar1benb Kap4ioMiOLWTIB LLASXOM anomnTosy Ta HEKPO3y;

2) etaHon cnpuynHsie aktuauiio PAC, nocuntoe exc-
npecito TGF-B, akui yepes SMAD-curHaniHr Buknukae pe-
MOZENOBaHHS EKCTPALIENIONAPHOTO MaTPUKCY, CTUMYITHOE
nponichepaito hibpobnactie Ta ixHIO TpaHcopmaLio y
miocibpobnacTw.

FinoeHepreTUYHU CTaH i NOpyLEHHS poboTH
ioHHMX HacociB [7,19]. 3a gaHumu axoBoi nitepatypy,
anKkororibHe ypaXeHHs Cepusl CMPUYNHSE 3MEHLLEHHS
3anacis ATO, L0 € HACIIAKOM Pi3HWX NMPUYMUH: 3MEHLLIEHHS!
aKTUBHOCTI FMIKOMITUYHOTO LUMSAXY, LMKy TpuKkapOOHOBUX
kucnot Kpebca; 3HMKEHHS! LIBMAKOCTI TPAHCTOPTY XUPHWX
KCAOT Y MITOXOHAPIT ANSt OKUCHEHHS Ta iXHSA TpaHchopMa-
Lis B Tpurniuepuan; 3HwxeHHs aktusHocri I, I, [V komn-
TNeKCiB AUXanbHOro NaHLkora; MopyLUEHHS 3B's3Ky MPOLIECIB
TKaHUHHOTO MXaHHS Ta OKUCHOTO (OCEHOPMIOBAHHS.

Y peaynbrati NpUrHiveHHs oyHKLIT AUXanbHOro NaHLo-
ra MITOXOHAPIN BUHWKAE rinokcis Miokapaa. Lie cynposomky-
€TbCA aKTVBALliE aHaepOBHOro rMikomMidy, BUHWKHEHHAM
BHYTPILLHBOKIITMHHOTO NaKTaT-aLua03y Ta HAKOMMYEHHSIM
aKTMBHUX (POPM KWCHIO Ta iHLUMX KMCHEBUX [epwBaTis,
3MiHamMu MeTaboniamy okcuay asoTy Ta NpocTarnaHauHIB
[25]. Bigomo, Lo B MexaHi3aMax ypaxeHHs KIiTUH npu Lyx
CTaHax — pi3ke MiABWLLEHHS PiBHS Npo3anarnbHWX LUTOKIHIB,
3okpema IL-1b [26]. OcTaHHin B3aemogie 3 peLentopamu,
BinOyBaEeTLCA akTVBaLis SAepHUX haKTOPIB TPAHCKPULLT
AP-1 i NF-kB, Lo npvBoguTb A0 3MiHU (DYHKLiOHYBaHHS
KNITUH-MILLEHEN, BUKNMKAE EKCNPECo iHLLMX npo3anarnb-
HUX hakTopiB, cTUMynALio iHayumbensHoi NO-cuHTasm
Ta UWTOTOKCUYHWX AepuBaTiB OKCUAY a3oTy, MiABULLEHHS
MPOHMKHOCTi MITOXOHAPIaNbHOI Mopu i iHiliaLito npouecis
anonToay [25,26].

PosbanaHcyBaHHS OKMCHO-BIAHOBHMX MpoOLECiB
BUKNUWKAE iCTOTHI MOpPYLUeHHs Tion-aucynbdigHoi cuc-
TeMU KNiTUH, IO 3aXWLLAE KNiTUHW Miokapaa, HepoHu
FOMOBHOMO MO3KY Ta KIITUHM iHLWKUX OpraHiB Bif Hacniakis
OKCMAATMBHOIO Ta HITPO3aTUBHOIO CTPeCiB. Sk nokasaHo
B €KCMepUMEHTarbHUX MOAENSX FOCTPOro Ta XPOHIYHOMO
iLUEMIYHIX YpaXeHb FOMOBHOMO MO3KY, B YMOBaX rinoeHep-
TETUYHNX CTaHIB BUHUKAE 3MEHLLEHHS BiHOBNEHNX (DOPM
TTyTaTiOHY, 3HKEHHS aKTWBHOCTI rMyTaTiOHNepoKcuaasw,
rryTaTioHTpaHchepasn Ta rmyTaTioHpeayKTasu, a Aediumt
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BiJHOBIEHMX TIONIB i IYTaTIOHY aCOLI0ETLCS 3i SMEHLLIEH-
HSIM BMICTY LIMCTEiHy | METIOHIHY B MO3Ky TBapuH [26,27].
Lli 3MiHU KOpentoloTb 3i 3pOCTaHHAM PIBHS FOMOLIMCTEIHY
Ta 3MEHLLEHHAM aKTUBHOCTI H,S-Npoaykytounx depmeHTis
— umcTartioHiH-rama-niasu (LIMM) Ta uncratioHiH-6eTa-cun-
Tasu (UBC). MigBuileHa KOHUEHTpaLis roMouucTeiHy
CTUMYSTHOE BHYTPILUHBOKIITUHHI CUTHAMBHI LLMSXK, 30KpeMa
BUKIMKae moaudikaLito peLenTopis, iHAYKLi0 HU3KM KiHa3
(Hanpuknag, MAPK), akTuBaLito HeMpoanonToay, a Takox
MOCUINEHHS eKCaNTOTOKCUMYHOCTI Yepe3 cTumynsLiio NMDA
i AMPA-peuenTopis [28]. BusBunn Takox napanenbHe
3HWKEHHS aKTMBHOCTI HerlpoHanbHoi NO-cuHTasm, a
BMICT HITPOTIpPO3WHY B romoreHaTax MOo3Ky LLypiB CyTTEBO
30inbLyBaBcs [27].

BaxnuBuin KOMNOHEHT MEXaHi3MIB ypaxeHHs cepLs
npu AKMIT — nopyLueHHs pob0oTy kanbLieBIX HACOCIB, Cpu-
ynHeHe gediumtom AT®. BHacnigok Lboro BiabyBaeTbCst
3aTpUMKa KarnbLiito B KapaiomMioumMTax Ta iXHE NOLIKOMKEHHS,
a Takox anceyHkuis Na*-K*-Hacocy, Lo CynpoBOmKYETbCS
HaKOMWYEHHAM HaTpilo Ta HabpsiKaHHAM KNITUH cepus.
EnekTponiTHi 3pyLueHHs, a Takox nopyLueHHs ATd-a3Hoi
aKTUBHOCTi MiO3WHY NPU3BOAATb 10 3HMXEHHS CKOPOTNNBOT
3AaTHOCTI Miokapaa.

ExpotenianbHa aucdyHKLis. B excrnepumeHTi noka-
3aHO: TPMBArE BXMBaHHS anKkorosto CynpOBOMKYETLCS An-
cbanaHcoM y cMCTeMi Ba3oannaTaTopu/BasokoHCTPUKTOPH
[29-33]. 3a unx yMOB aKTVBYETLCS CUMMNATO-afpeHanosa
cuctema (CAC) Ta PAC, a Takox BUHUKaE AWNCOYHKLIA
B cuctemi NO-cuHTas (NOS): 3meHLLyeTbCS ekcnpecis
eHpotenianbHoi i3odopmu NOS i 3HUXYETHCS YYTNMBICTD
CYAVH OO Bas3oaunaTykuoi Aii HITpOreH MOHOOKCUAY;
30inbLIyeTbCA ekcnpecist iHgyumnbenbHoi isochopmm NOS,
LLO 3yMOBITIOE HITPO3ATUBHUI CTPEC.

MpurHiveHHa pubocomManbHOro cuHTe3y GinkiB
[34-36]. MokasaHo, WO eTaHoN iHAYKYE 3HWKEHHS pu-
60COManbHOrO CUMHTE3Y Pi3HUX MioKapdianbHuX GinkiB:
CKOPOTIIMBUX MPOTEIHIB (aKTUHY Ta MiO3WHY); MITOXOHZPI-
arnbHWX AerifgporeHas Ta enekTPOHHOTPaHCMOPTHMX Binkis;
thepmeHTiB 0OMiHY ByrneBogiB — rnikoreHocdopunasy,
anbcha-eHonaaw; Binkie, siki 6epyTb y4acTb y MeTaboniami
KMPHUX KUCNOT (BiNKOBWIA TPAHCNOPTEP JKUPHWX KUCIOT
Ta aunn-KoA-nirady [OBronaHLKroBUX XMUPHUX KICMOT).
ETaHon-iHgykoBaHe npurHiYeHHs CuHTe3y Binkis NoB'A3ytoTb
3i 3MEHLLEHHAM akTUBHOCTI panamiunHy (mTOR) — cneup-
(iyHOi KiHasw, WO perymioe picT, nponicepavito KniTuH,
cvHTE3 Binka Ta TPaHCKpUNLH.

Y3aranbHeHa cxema MONeKkynspHuX i natodisiono-
riYHMX mexaHismie po3suTky AKMIT HaBeaeHa Ha puc. 1.

[piopuTETHUI HaNPsSiM HACTyNHUX JOCMimXeHb — BU-
BYEHHS HOBUX BiOXIMIYHMX MeXaHi3MiB Ta igeHTudikauis
HOBUX MOIEKYNAPHNX MiLLIEHEN, IHTErPOBAHWX y NaToreHe3
AKMT, ans onTumisaii hapmakoTepanii ankoronbHoro
YPaXEHHS cepLis.

Ponb cuctemu rigporeH cynbgiay B MexaHiamax
YPaXeHHs cepus Ta KapgiouuTonpoTekuii. B ocTaHHi
POKW BMBYAKTb BaXIMBY CUrHaNbHy MONEKyny rigporeH
cynbapig (H,S), T ponb y dhisionorii Ta narodisionorii
CepLeBo-CyaMHHOI cucTemm. Bigomo, 1o yTeoperHa H,S
3abe3nevytoTb Taki (hepMEHTHI cucTemu:

1) umcrartionin-y-niasa (K® 4.4.1.1) — B -3anexHui
LIMTO30MbHII (DEPMEHT, AKMiA KaTaniaye yTBOpeHHs H,S y
peakuii rigponiTMYHOTO PO3LLENMEHHS LIUCTETHY;

Ornsaam
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Puc. 1. MonekynsipHi Ta natodisio-
noriyHi mexaHiamu poasuTky AKMI.

1 TGF 1 PAAC 1 CAC 1iNOS 1 Fas 1 NF-kB
1 SMAD 1 eNOS 1 HA®H-okcupasa } TNF-a + MAPK
| MnyTartioHnepokcmaasa 1 Bax
| CynepokcvpancmyTasa 1 Bel-2
dibporeHes EHnOTenla_ana O.KCM'anMBHO: AnonTo3 3ananeHHs
ANCAyHKLS HITPO3aTVBHWIA CTPEC
AnkoronbHa
Kapgiomionatis
Xvposa rinoeHepreTnYHNiA
AncTpodist cKoporvea CcTaH
HEeZJoCTaTHICTb
Binkosunx f aKTWH MITOXOHAPIanbHUX
| Tpancroprepis | MioamH | enextporHo-

XKUPHUX KNCNoT

| npoteocuHTesy

| mTOR-curHanisr

EtaHon — Auetanbgerig

2) umcTartioHiH-B-cuHTasa (K 4.2.1.22) - B -sanexHui
LUMTO30MbHMIA hepMeHT, Lo 3abesnedye cuHTes H,S y
peakuii koHaeHcaLjii CIPKOBMICHWUX aMiHOKUCTIOT LIMCTEIHY
Ta roMOLMCTEIHY;

3) umcteinamiHoTpaHcdepasa (KO 2.6.1.3) — B,-3a-
NEXHWUI LMTO30MbHUI (hepMeHT, Lo 6epe yyacTb y peakuii
TpaHcaMiHyBaHHS LIMCTEiHY 3 O-KETOrMyTapaTtoM 3 yTBO-
peHHsM 3-MepkanTonipysaty, Skuil nig BnaMBoM 3-mep-
kanTonipysatcynbypTpaHcdepasu (B -HesanexHui,
NPeACTaBNeHNA y LTO30Mi Ta MiTOXOHAPIsX, KO 2.8.1.2)
3a3Hae fiecynbdypyBaHHs 3 yTBOPeHHsM H,S.

TpuBanui yac BBaxanu, L0 B cepui Ta cyauHax
Habinblue eKCrpecyeTbCs LMCTaTIOHIH-Y-Nnia3a, MeHLe
- uucreiHamiHoTpaHcdepasa Ta 3-mepkanTtonipysat-
cynbdyp-TpaHcdepasa. BigomocTi octaHHiX pokiB AeLLo
3MiHUNKM Ui ysiBneHHs. Tak, nokasaHo: 3-MepkanTonipy-
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TpaHcnopTHMX Binkis

BaTcynbdypTpaHcdepasa (3-MST), wo nokanisyetbes
B LMTONMa3Mi Ta MITOXOHAPISX KapgioMioumTis, Bigirpae
BaX/MBILLY oMb B €HAOTEHHOMY YTBOPEHHI rigporeH
cynbiay B miokapgi [37]. ba 6inbLue, came el eH3um €
OCHOBHMM B yTBOPEHHI riaporeH cynbigy B KOPOHapHUX
aptepisix [38]. OgHa 3 disionoriyHnx pone rigporeH
cynb@iay, Lo CUHTE3YETLCSH B MITOXOHAPIAX 3a A0Mo-
moroto 3-MST, — perynsuis 4yTnMBOCTi cepLeBoro M's3a
[0 HaBaHTaXeHHs KanbLiem, OcKinbku, 3a gaHumm [39],
iHriByBaHHA MiTOXOHApIankbHOro cunTedy H,S 3GinbLiye
YyTIMBICTb MITOXOHAPIN cepus fo aii Ca?, 3ymoBmnioum
iXHe HabpsikaHHs Ta CyTTEBO 3HIKYHOUM 3AATHICTb MioKap-
[a perynoBaTu kanbLiesuii MeTaboniam.

Ytunisauia H,S sinbysaetbcs nepeaycim y MiToxoHapi-
AX KapaioMioUMTIB LUNSXOM MOCRIBOBHOMO OKUCHEHHS [0
CynbdiTiB i Cyrnbharis; Hesenuka yacTuHa H,S metunyeTs-
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cs abo iHKopnopyeTbCS B METANoNpoTeiHu (Hanpuknag, y
METreMornobiH 3 yTBOPEHHSIM cyrnbdremornobiny) [40-42].

3 nopyLeHHAMM BMICTY Ta npofyKuii H,S y TkaHuHax
aCOLLitOHTLCA Pi3Hi NATONOriYHi cTaHu. 3HKeHHs Basanb-
Horo BMICTy H,S y nnaami KpoBi cnocTepiraroTb y XBOPUX 3
apTepianbHOL rinepTeH3ieto, iLeMiuHO XBopoboto cepLs,
Tpombo3amu MUOOKNX BEH HIDKHIX KiHLBOK, XBOPOOOIO
Anburenmepa, rinepromoumcteitemieto [43]. MigBuLLEHHS
pisHa H,S BusBnsotb npu cuiapomi [layHa, fexomneH-
COBaHOMY LMpO3i MeYiHKM, Cencuci, iLueMiYHOMY iHCynbTi,
XPOHiYHMX OBCTPYKTUBHUX 3aXBOPIOBAHHSIX NereHb [41,44].

H,S Bigirpae BaxnuBy perynsTopHy ponb y disionorii
CepLEeBO-CyaNHHOI CUCTEMM:

1) Mae HeraTMBHWI iIHOTPOMHWIA €CDEKT, LLIO aCOLLIOETHCA
3 110r0 iHribyBanbHUM BnnmBoM Ha Ca?*-kaHanu L-tuny B
KapaiomiouuTax;

2) peryrnioe TOHYC CyAWH i 3MEHLLYE arperaLio Tpom-
6oumTiB Yepes akTuBauito ATO yytnmeux K*-kaHanis Ta
iHOyKUito eHpoTenianbHoi isodopmn NO-cuHTasw;

3) xapaKTepu3yeThCs LIMTOMPOTEKTOPHO, aHTMAMOoMNTo-
TUYHOI, NPOTU3aNanbHOK Ta aHTU(IOPOreHHOK aKTuB-
HOCTSIMM, LLO MOSICHIOETLCS OTO BIMBOM Ha aKTUBHICTb
OKPEMUX CUrHaNbHUX LNSXIB | TPAHCKPUNLINHUX (hakTopis
[40-42,45-4T7).

3a pesynsratamu ekcriepuMeHTanbHUX JOCTIKEHb,
B YMOBaXx ilLemii/penepdysii cepus, iHdapkTy Miokapaa,
LlyKpoBoro aiabety ameHLyeTbes BMiCT H,S y cepui Ta
CMpOBaTLi KPOBI, & nopyLeHHs metaboniamy H,S TicHo
acoLjloloTbCA 3 MOLIKOMKEHHSM CepLs Mpu LyX naTono-
riYHmx cTaHax [48-51].

KapgionpotekTopHa fis rigporeH cynbdigy peani-
3y€ETbCA PI3HUMU eHAoTeNn3anexHuMu wnsxamu [52].
Barxnua ponb HanexuTb oro aHTUOKCMAAHTHUM BNacTh-
BOCTAM. Tak, npu iLweMivyHo-penepdy3inHoMy YpaKeHHi
H,S fie Ak npAMKUA NornHaY akTBHUX OOPM KIUCHIO Ta
iHOYKYE CUrHanMbHUIN MexaHiam 6opoTbom 3 okucnoBanb-
HUM CTPECOM Yepes akTuBaLito Nrf2-3anexHoro sgepHoro
daktopa. Nrf2 (nuclear factor erythroid 2-related factor
2), uneH cimernictBa NF-E2 aaepHux 6a3oBux dakTopis
TpaHCKpUNLUii NeUmnHy, perymnoe eKCrnpecito reHiB HU3KK
hepmeHTIB, WO CNpUsATL BiZHOBNEHHIO aKTUBHOCTI
NPOOKCUAATUBHUX YMHHUKIB. AHTMOKCMAAHTHa ais H,S
MPOSIBNAETLCA TAKOX 30epeXeHHAM PYHKLN MITOXOHAPIN
LUAAXOM iHribyBaHHS MITOXOHZpianbHOro auxaHHs [53].
H,S sHuxXye apTepianbHui TUCK, CPULMHSIOYN Ba3o-
penakcauito, Lo € Hacmigkom BigKpuTTS Km-KaHaniB i
36inbLwenHaM K'-ctpymis. Lie npu3soants Ao rinepno-
napusadii MembpaHu rmagkoM’s30BUX KNiTWH, Mae aHTu-
rinepTeH3NBHY Aito, aKTUBYKOYW eHAOTENIanbHy CUHTa3y
okengy asoty (eNOS) i nigsuiytoun iogocTynHicts NO
Ta 3MeHLLYIoYM 1oro fierpapauito. EksoreqHi goHopu H,S
gianintpucynbdig i NaHS 3meHwytotb exkcnpecito iINOS,
a BigTaK NpurHivyoTh 3ananbHy BignoB.ias [54,55]. € paHi,
LU0 rigporeH cynbdif B iLeMiYHUX yMOBAX aKTUBYE HEEH-
3umatuyHe yteopeHHs NO wnsxom aktusadii cynbdig-3a-
NexHoro BigHoBneHHs HiTpuTis 4o NO [56]. H,S pasom is
NO perynitotoTb yHKLiO CyAUH | CTUMYTIOKOTb aHrioreHe3
3a [I0MOMOIOH0 CrifIbHUX MEXaHi3MIB: LLAXOM 30inbLIEHHS
ekcnpecii VEGF i akTuBauii geskux TpaHCKpUMUiRHKUX
cakTopis (Akt, STAT3, ERK i p38) [47]. HewwopnaBHo Bu-
ABUMW, LLIO KpiM BNnMBY Ha MeTaboniam NO H,S Bsaemopie
3 itoro metabonitamm [57]. H,S/HS- (rigpocynbig-ioH),
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CUINbHWI HyKNeodin, MoXe onocepeaKoBaHO pearysaTm 3
enektpodinbHMM NO yepes 110ro OKUCHEHi abo HITpOo3yHoYi
chopmu 3 yTBOPEHHSAM OKpeMux BionoriyHmx cnonyk. Y
JocnimkeHHi [58] nokasaHo: cynbdig pearye 3 HITpO30-
Tionamu, yTBoptotoum Hitposonepcynbdia (SSNO-), skuit
moxe aktuysaTh NO-iHaykoBaHy Ba3openakcatdito. Op-
HaK B3aEMOZII0 LiX ra3oTpaHCMITTEpIB LUE OCTATOYHO He
3'scyBanu, 0cobnmBo Npy BUKOPUCTaHHI Haadi3ionorivHmx
KoHuUeHTpawii aoHopie H,S, NO Ta ixHix agykTis.

Baxnuewit edpekT rigporeH cynbdigy — iHridytoda
Ais Ha natoreHes atepockneposy, Ae H,S sanoGirae
3ananbHii BigNoBigi, onocepeaKoBaHii npoananbHUMK
umTokiHamu [59]. [HWKIA, HE MEHLL BaXNWBWIA MexaHi3Mm
3axMCHOI fji rigporeH cynbgigy Ha cepue, — NpUrHivYeH-
HSl Pi3HWX BUAIB KMITUHHOI CMepTi Kap4ioMioumTiB nicns
MOLLKOZKEHHS Miokapaa (anonTody, ayTodarii, HeKposy
Ta niponTo3y). MexaHiamu Lmx edekTiB NoB'a3aHi 3 1oro
aHTUOKCUAAHTHUM ehEKTOM, iHriBYBaHHSAM LIMTOKIHOBOMO
CUTHAMIHTY, 3MEHLUEHHSIM aKTUBHOCTI MPOanonTOTUYHUX
reHiB Ta akTVBaLLielo aHTUANONTOTUYHMX (kacnasu-3, bel-2),
MOCKUNEHHSAM eKCrpecii rMikoreHcuHTasm-kiHasm-3 (GSK3-),
a TaKOX CYHEPTICTUYHOI0 B3AEMOZIEH0 3 CCTEMOHO HITPOTEH
MoHokeugy [60].

HuHi Hemae BigomocTel Lofo 3MiH obmiHy H,S Ta
IXHBOT POni B ypaykeHHi cepLis Npu ankoronbHiit kapaiomio-
narii. Lle Moxe cTatu npegmeToM HacTyMHWUX AOCTIMKEHD.

Taka BaxnvBa Ta BcebiyHa ponb rigporeH cynbiay
B (higionorii Ta natonorii cepLeBo-CyAUHHOI CUCTEMM MO-
SCHIOE HAYKOBUW iHTEPEC JOCMIAHWKIB 4O BUKOPUCTaHHS
KapaionpoTeKTOPHWX 3acobiB, L0 MOXYTb KOHTPONLOBAHO
BUMBINbHATYA ek3oreHHmin H,S, abo Takux, Wo akTuByioTh
€HOOoreHHy npogykuito rigporeH cynbdigy [61]. Cyyachi
3acobu, Lo nigBuLLYIOTb piBeHb rigporeH cynbdigy B
OpraHi3mi, NOAINAKTb Ha Knacw: HaTypanbHi NPogyKTH
POCIINHHOTO NOXOMKEHHS; A0HOPK H,S, LLIO rigporisytoTses
3 YTBOPEHHSAM FiporeH cynbigy; Mponiki 3 KOHTPONbOBA-
HUM BuBinbHeHHAM H,S [62,63].

Cepen npupogHux cnonyk Ha ocobnusy yBary 3a-
CIyroBytoTb NepeayciM 6ionoriyHo akTMBHI KOMMOHEHTH
yacHuky. Bigomi 3gaBHa KOpUCHI BNacTUBOCTI YacHUKY Ta
umMOyni 3HANLLIN HAYKOBE MOSICHEHHS! B OCTAHHE JECATU-
NiTTA: BA30MPOTEKTUBHA 3AaTHICTb KOMMOHEHTIB YaCHUKY
(S-anin-umctein (SAC), pianinaucynbdig (DADS) i aia-
nintpucynbeig (DATS)) Koperntoe 3 yTBOPEHHSM TiAporeH
cynbginy [64].

B ornsigi [63] y3aranbHeHO cyyacHi HaykoBi po3pobku
1ono H,S-BUBINbHSAKOUNX CrIOMYK, AKI OLHIOKTb AK MOTEeH-
LiiHi KapgionpoTekTopHi 3acobu. 3a uMmn gaHumu, 3a
CTyMeHeM BrpOBaKEHHS iX MOXHA NOAINUTY Ha rpynu:

—Ti, LLIO NPOXOASATH AOKMIHIYHI JOCTIMKEHHS: BOAOPO3-
YMHHWIA MOXigHUIA Lawesson’ reagent, cnonyka GYY4137
[65,66], cepis hocthoHamigoTioHaTiB, Ha3BaHMX 4OHOPaMU
JK [67], N-(BeH3oinTio)beH3amigis [68], aumn neprtionis
[69], apunTioamigis [70], 1,2,4- TiagiasonigiH-3,5-4ioHiB
[70], imiHoTioeTepis [71], mepkanTonipysartis [72], aitio-
atiB [73], isoTioumaHartis [74, 75], Tiokapbamaris [76],
HoBa H,S-NO-suBinbHaoua monekyna, 2-(N-Boc-ami-
HO)-3-npon-2-iHincynbaHin nponioHoBa KWcnoTa, fka
Mae nabopatopHy Hassy ZYZ803 [77], H,S-BuBinbHAKUMIA
acnipuH, cnonyka ACS 14 [78], a Takox cnonyka AP-39,
L0 Ma€e TapreTHy [Jito Ta 3MEHLLYE MPOHUKHICTb MITOXOH-
ApianbHoi nopw [79];

Ornsaam
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—Ti, Wo npowwnu | hay kniHiYHMX BUNpoByBaHb i Npo-
xopsaThb |l chasy: nonicynetioHaT HaTpito — cnonyka SG-1002.
Hosenexa KniHiYHa edeKTUBHICTb Liei H,S-BUBINbHAYOT
PEYOBUHW B MALliEHTIB i3 3aCTIiiHOK CEpLIEBO HeaocTaT-
HICTI0, @ TaKoX BUsBMeHa ii 30aTHICTb NiABULLYBaTW BMICT
cynbeparis i NO B opraHiami 300poBuX BOMOHTEPIB i navi-
€HTIB i3 cepLieBot HepgocTaTHicTo [80];

Huska iHWKMX cnonyk — Ha eTani apmMakonoriyHux
ZocCnimKeHb, WO, BOYEBMAb, AafyTb 3MOTY BUSIBUTM Cepes,
HUX edekTnBHI Ta BeaneyHi npenapatu Ans nikyBaHHs
CepLEeBO-CyaUHHOI naTororii.

HocnimkeHHs i3 BUKOPUCTaHHSAM ek3oreHHoro H,S Ha
€eKCnepUMeHTanbHNX MOLENSX YPaXKEHHs cepust (iHdhapkT
miokapaa, ilemisi/penepdysia cepus, apTepianbHa rinep-
TEH3is, LykpoBwiA AiabeT 1 i 2 Tunis, 3acToCyBaHHs COnen
BaXKUX METaNIB) AOKA30BO 3aCBIAUMIIN: KapAiONPOTEKTOPHA
Aisa H,S acouitoeThea 3 Oro aHTManonToTUYHOK, aHTUdi-
6poreHHOL0, NPOTH3anarnbHOK aKTUBHICTHO, NMOKPALLEHHSM
MITOXOHApIanbHOI PyHKLi, SMEHLLEHHSM eHaonna3maTuy-
HO-PETUKYNSIPHOTO CTPECY, Ba3openakcaLjieto, NOCUINEHHSAM
aHrioreHe3y [49,51].

3ayBaXuMO, L0 HUHI NUTaHHS LOAO BMMBY [OHO-
pis H,S Ha po3BMTOK arkorosibHOTO ypaxeHHsi Miokapaa
3anNMLWIAETLCA Maixe HEBMBYEHUM. Y [OCTYMHIN dhaxoBii
niTepatypi BUSIBUNMY NULLE OAHE NOBIZOMIEHHS LWOA0 3aaT-
HocTi JoHopa H,S cyTTeBo 3meHLyBaTu nposieu ibposy
Miokapza y MWLE 3 ankoronbHoK kapaiomionarieto, a
OCHOBHWI MeXaHi3M, Ha [lyMKy aBTOpiB, MOB'A3aHWI 3i 3HW-
JXEeHHsIM piBHsI ayTodvarii, ekcnpecii miR-21 Ta miR-211 [81].

Cepep, nikapcbkux 3acobiB, LIO BYKOPUCTOBYHOTb Mif
yac nikyBaHHS maTonorii CepLeBo-CyaNHHOI CucTemmn Ta
AKi 3naTHi NigBuLLyBaTK piBeHb H,S B opraHiami, onucaHi
iHriBiTOpK aHrioTEH3NHNEPETBOPIOBANLHOMO (DEPMEHTY
(Hanpwvknag, paminpun [82]), ctatuHm [83], aurokcuH [84],
MeTdopMmiH [85], a TakoX Aeski HeCTepOiaHi NpoTU3ananbHi
3acobw [86].

Ha Haww nornsg, LikaBui i nepcnekTMBHUIA BITYA3HSHIA
npenapar, Sk MoXHa po3rnagaTi B MeXax HaLloro Aoci-
IDKEHHS, — iHHOBaLLiiHWIA NpenapaT MeTaboniToTPONHOI Aji
TioTpiasoniH. Y 6araToueHTPoBUX KMiHIYHUX AOCTMKEHHSIX
[OBeEeHa Moro BUCOKa eheKTUBHICTb Mig Yac NiKyBaHHS
cTabinbHOI CTeHOKapAii HaNpyXeHHs, rocTporo iHapkTy
Miokapda Ta Woro ycknaaHeHb, NokasaHa Moro 3aaTHICTb
MoKpaLLyBaTy MOKa3HWKM KaphioreMoguHaMiku B 0cCib
MOXWIIONO Ta CTapeyoro Biky, BUSBMEHa NPOTHILLEMIYHA,
npoTuapuTMiyHa fii Towo. Moro opraHonpoTekTopHMil
BMNWB BUSBNSNN Ha PiBHI HE TiNbKW KNiTUH Miokapaa,
ane i LHC, neviHku Ta iHwwx opranis [87]. focnimkeHHs
LLOAO 110ro eheKTUBHOCTI Mif vac NikyBaHHS anKkorofbHOro
YPaXeHHs cepus A0Ci He 3AiicHUNKM, xoda B pobori [88]
rnokasaHa Moro 3axvcHa renartonpoTekTopHa Aid npu arn-
KOronbHiit xBopobi neviHk. MexaHiam fii Liboro npenaparty
nepenbdayae BpasHy aHTUOKCUAAHTHY, MEMOPaHOLMTOMNPO-
TEKTOPHY, aHTMaNONTOTUYHY fii, 30aTHICTb BiAHOBNIOBATU
Tion-gucynbdigHWA Ta eHepreTYHUA 6anaHc, akTMByBaTH
pereHepaTviBHi Npovecy Towo. BTim Hemae paHnx woao
BMAVBY TiOTPia3oniHy Ha piBeHb rigporeH cynbdigy, xoua
€ BCi MiACTaBW CNOAIBaTUCS Ha HasiBHICTb LbOro eqoekTy.
Ha3BaHi MexaHi3mu Aii TioTpia3oniHy MOXHa ekcTpanonto-
BaTW Ha naToreHe3 ypaxeHHs cepus npu AKMIT, i moxnvei
LOCTIDKEHHS B LbOMY Hanpsimi A4agyTb 3MOry po3LUMPUTH
¢hapmakonoriyHe JOChE LbOro Nikapcokoro 3acoby.
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BucHoBKU

1. TinporeH cynbdin (H,S) — Baxnueuit MeTabonivHmii
YMHHKK, Lo Bepe yyacTb Yy perynsuii cepLeBo-CyanHHOT
AIANBHOCTI, @ 3aCTOCYBaHHA ek30reHHoro H,S mae noty-
HWVA KapAiONPOTEKTOPHUIA BNMWB Y pasi ypaxeHb cepus
Pi3HOTO r'eHesy.

2. 3MmiHm pieHs H,S B opraxismi MoxyTb ByTi npeauk-
TOPOM TSDKKOCTI ypaXeHb Miokapaa, a Takox nepeneKkTuB-
HM BEKTOPOM Y hapmakoTepanii, 30kpema ankorofibHoro
YPaXEHHS cepLisi.

MepcnekTMBM noganbluKMX AOCHIAXKEHb. BuBYeHHS
xBopobomoaudikyBanbHoi Aii rigporeH cynbgigy npu
AKMIT gacTb 3mory oOrpyHTyBaTi HOBI Nigxoau 4O Kap-
AjonpoTekLii WnaxoM po3pobneHHs nikapcbkux 3acobis
i3 MOOYrtoBarnbHUM BMIMBOM Ha cuctemy H,S, a Takox
MigBULLMTY TPUBANICTb | SKICTb XWUTTS NaLieHTIB.
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MeTa po6oTu — aHania Ta y3ararnbHeHHs BiZOMOCTel CyqacHOi haxoBoi nitepaTypu WOAO AiarHOCTUKW Ta NikyBaHHS CNOHTaHHOI
BHYTPILUHBOYEPENHOI TNOTEH3il.

CroHTaHHa BHYTPIlLHbOYEPenHa riNOTEH3iA BUHMKAE Yepe3 3MEeHLLEHHs 06’eMy NMIKBOPY BHACMIAOK /OO CMOHTAHHOMO BUTOKY,
Ma€ KIiHIYHi 1 HeMpOBI3yaniaaLliiHi 0cobnMBOCTi, IHOAI BiAMiHHI BiZ NIKBOPHOI rMNOTOHIi Micns 3BM4aNHOI CNIMHHOMO3KOBOI MYyHKLI.
AHaTOMIYHi 3MiHM CMOHTAHHOIO BUTOKY JIKBOPY CKIaAHi, 4acTo NoB'sA3aHi 3i CTPYKTYPHUMM MOPYLLEHHAMMW CMOMYYHOI TKaHWHU,
CnabKiCTI0 OKpeMUX AiNsHOK TBEPA0i MO3KOBOI 0D0MOHKM Ta ii AMBEPTUKYNbo30oM. OauH i3 HAcNAKiB 3MEHLLEHHS 06’eMy NiKBOpY
— OMnyCKaHHS MO3KY, L0 NMPU3BOANTb A0 TpaKLii YyTnnBmMX 40 DOMo CTPYKTYp MO3KY, @ OT)Xe | 40 ronoBHMX 6onis, ski € opTocTaTny-
HUMKW ab0 MatoTb NEBHI OPTOCTaTUYHI 0cobnmBocTi. MeToaw BUBOPY Nif Yac BUSHaYEHHS MicLs BUTOKY nikBopy — KT-mienorpadisi
Ta pagioisoTonHa uuctepHorpadisi. EnigypanbHa kpos'sHa nnomba HanyacTille € OCHOBHUM METOLOM iKyBaHHS.

BucHoBKM. BuB4eHHst HanbinbL iHOPMATUBHIX | MEHLU iHBA3WBHUX METOAMK BU3HAYEHHS MICLISt BUTOKY JIKBOPY, YTOYHEHHS!
€(eKTUBHOCTI KOHCEPBATMBHUX i XIPYPriYHNX METOZIB NiKyBaHHS 3aneXHO Bif €TiONOrivYHNX (HaKTOPiB CMOHTAHHOI BHYTPILLHBO-
YepernHoi rinoTeHaii — HaA3BNYaNHO BaXNWBI Ta NEPCNEKTUBHI HAyKOBI HANPSIMK, L0 NOTPebyoTb NPOAOBXEHHS AOCTiZXKeHb i3
po3pobrieHHsIM NepcoHicikoBaHMX MiAXOLiB, BPaX0BYO4M iHAMBIAYarnbHI 0COBNMBOCTI NaLieHTa.

Modern approaches to the diagnosis and treatment of spontaneous intracranial
hypotension (a literature review)

K. A. Stepanchenko, V. H. Marchenko, Yu. V. Shmatko, O. B. Bondar

The aim of this review is to analyze and summarize the existing evidence regarding the diagnosis and treatment of spontaneous
intracranial hypotension.

Spontaneous intracranial hypotension occurs due to a decrease in cerebrospinal fluid (CSF) volume as a result of its spontane-
ous leakage and has a variety of clinical and neuroimaging features, sometimes different from CSF hypotension after a lumbar
puncture. Anatomical changes in spontaneous CSF leakage are complex and are often associated with structural disorders of
the connective tissue, weakness of certain areas of the dura mater and its diverticulosis. One consequence of decreased CSF
volume is brain descent. This leads to traction of pain-sensitive brain structures and, therefore, to headaches that are orthostatic
or with some orthostatic features. The methods of choice to identify the site of CSF leak are CT-myelography and radioisotope
cisternography. Epidural blood patch is the main treatment in most cases.

Conclusions. The study on the most informative and minimally invasive methods to locate the site of CSF leak, conservative and
surgical methods of treatment efficacy evaluation depending on the etiological factors of spontaneous intracranial hypotension are
extremely important and promising scientific fields requiring further research with the development of personalized approaches
considering the individual characteristics of each patient.

TepMmiH cnoHTaHHa BHYTpiLLHLOYepenHa rinotensis (CBI)
BW3HAYa€ KNiHIYHWI CTaH, L0 XapaKTepu3yeTbCs BUCHAXIM-
BVMM NMOCTYPanbHUM roNoBHUMY BONSIMK, SIKi BUHWKAKOTb
BHACNIAOK CMOHTAHHOMO BUTOKY CMMHHOMO3KOBOI PiAWHM
Ta/abo nikopHoI rinoTeHsii. 3rigHo 3 MixHapoaHoto kna-
cudpikauieto ronosHoro 6onio (ICHD-3), CBI™ piarHocTyoTb,
KOMW rornoBHWI Ginb PO3BMHYBCSA CMOHTAHHO Ta 3a Yacom
MOB’Si3aHWI i3 BUTOKOM NiKBOPY (BMAHO Ha 3HiMKax) Ta/abo
NIKBOPHOI rinoTeHsii (TUCK nikBopy nig Yac nombansHoi
MyHKUii MeHLue Hix 60 Mm BogH. cT.) [1].

CnoHTaHHa BHYTPILLIHbOYEPENHA MNOTeH3id — poanag,
KU 4aCTO AiarHOCTYI0Tb HenpaBubHO. Tak, NalieHTam i3
CBI" Hepigko MOMWUIKOBO AiarHO3 BU3HAYatoTb SIK MirpeHb
i ronoBHUI Ginb HanpyxeHHst [2,3]. EnigemionoriyHe ouj-
HIOBaHHS nokaaye, Lo CBI™ He € pigkicTto, LwopiyHa 3axBo-
ptoBaHicTb — 5 Ha 100 000 ocib, Lo CTaHOBUTL MOMOBUHY
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BUNaakiB cybapaxHoiganbHoi kpoBoTeui. BTiM, HaBiTh Ui
Lmchpy npumeHLLeHi, ockinbkv CBI™y navjienTis 6e3 Tunosmx
HevipoBisyanizaLiHuxX 3MiH MO3KY AjarHOCTYIOTb pidLle, a
TOMY iX BUKITI04AIOTh i3 NOMYNALIMHUX AOCHimKeHb. Kpim
TOro, AOCI HEMaE CneLndiYHOro AiarHOCTUYHOrO Koay ANst
uboro posnagy [4].

CnoHTaHHY BHYTPILLHbOYEPErHy MNOTeH3ilo YacTilue
[iarHoCTYI0Tb Y XKIHOK, HiX Y YonoBikiB; 30eBinbLUoro BoHa
MPOSIBNSETLCA HA YETBEPTOMY — MATOMY AECATUNITTI, XO4a
MOXe BUHWKaTW y ByAb-aKomy BiLi. [aLieHT MOXyTb MaTn
cumnTomu CBI™ npoTsarom pokie abo HaBiTb AecsTUniTL A0
TOrO, SK iM NOCTaBNATL NPaBUIbHUIA diarHo3 [4].

Yepes nowwvperHs MPT-gocnimkeHb y npakTyLi HeBpo-
niora CBI™ giarHOCTYIOTb YacTilLe, LU0 3yMOBWIIO BUBYEHHS
3HaYHO LUMPLLIOTO KIHIYHOTO CrekTpa Liboro poanagy. CnoH-
TaHHWiA BUTIK NIKBOPY He Crif, OTOTOXHIOBATH, SiK Lie Byno

Zaporozhye medical journal. Volume 24. No. 2, March — April 2022


https://orcid.org/0000-0002-3624-4109
https://orcid.org/0000-0001-7388-5530
https://orcid.org/0000-0003-0578-5559
https://orcid.org/0000-0002-6264-1335
mailto:oleg0205%40gmail.com?subject=

paHiLLe, TifbKy 3 roroBHUMY 60NSIMM NiCNS CIMHHOMO3KOBOT
MyHKLii, OCKINbKW 4acTo € CyTTEBi BiAMIHHOCTI 3aranbHoi
KMiHIYHOT KapTUHU, aHaTOMIl BUTOKY, peaKkLii Ha NnikyBaHHS,
KniHiYHoro pesynerarty [5].

HesBaxatoum Ha BiICYTHICTb 00’€KTUBHUX AaHWX
npo Bnnue CBI Ha SKiCTb XMTTS NaLieHTiB, XapakTepHWiA
ANS UbOro CTaHy OpTOCTaTUYHWIA rOMoBHUIA 6inb pobuTb
TaKMX XBOPUX Ha MEBHUIA Yac 0OMEXEHO NpaLie3aaTHUMM,
BMNAMBAKOYN HA HUX Y TOAMHW HanBINbLLOI akTUBHOCTI. 3a
pisHUMK gaHumu, 16-57 % nauienTie i3 CBI™ cTpaxaartb
Bifl yCKNaaHEeHb, 30kpema cybaypanbHUX reMaTom, Lo
nepeBaxaroTb y YOMoBikiB, MOXyTb MaTh i AOBPOsKICHUIA
nepeoir, i CNPUYUHATY HaBITb NeTanbHi Hacnigku [2,5].

ToYHwWiA naToreHeTnYHUn MexaHiam CBI™ He Bimomui, i
Liel bpak 3HaHb 3yMOBUB BUHUKHEHHS HU3KN XUOHWX KOH-
uenuii. ba 6inbLue, giarHocTnyHi kputepii ICHD-3 ona CBI
iCTOTHO 3MIHUIIUCS NPOTSATOM OCTaHHIX KiflbKOX AECATUNITb,
3aMpPOMOHOBAHO anbTePHATMBHI AiarHOCTUYHI kpuTepii [1]. Li
dhakTopu, IMOBIPHO, BIAIMHYNM HA Cy4aCHY HEBU3HAYEHICTb
LL0A0 TOrO, SIK HagdiHo aiarHoctyeatu CBI™ Ta edhekTvBHO
niKyBaTV Takux nawjieHTis.

MeTa po6otu

AHani3 Ta y3ararnbHeHHs BiJOMOCTEN CyyacHOi haxoBoi
niTepaTypu LWOAO AiarHOCTVKW Ta MiKyBaHHS CrOHTaHHOI
BHYTPILUHLOYEPENHOT MNOTeHSsil.

Yci Bunagku CBIM — Hacnigok COHTaHHOrO BUTOKY
NiKBOPY, SIK MPaBUIO, Ha piBHi xpebTa. CnoHTaHHi (HeTpaB-
MaTW4Hi) BUTOKM 3 OCHOBW Yepena (Hanpuknag, fipyacToi
nnacTuHKW) TpannsawTbesa 3pigka. Konu nauientu i3 CBI
MoBIAOMNSOTL NPO BUAINEHHS 3 HOCA NPO30POI PiAUHK, Y
nepeBaxHOI BINbLLIOCTI (xo4a i He 3aBXau) BUSIBNSETLCS,
Lo Le He niksop [6].

[MpuynHK Ta PakTopu CXUBHOCTI O CUHAPOMY CMOH-
TaHHOI BHYTPILUHEOYEPENHOI rinoTeH3il [2,5]:

1. CnpaBxHiv rinoBOMEMIYHMIA CTaH, KoM 3ararbHa Kinb-
KiCTb BOZM B OpraHiami (BKIMK4aoum nikBop) 3MEHLLYETLCS;

2. IcToTHa BTpaTa NikBOpy Yepes LUYHTYBaHHS;

3. TpaBMaTWy4Hi BUTOKM NIKBOPY: CYTTEBI TPaBMM (BHaC-
nigok ATI, cNOpTUBHI TpaBMU TOLLIO); MOLLKOZXKEHHS nne-
YOBOTO CMNETEHHS (HanpuWKnaz, po3pyB pykaBa HEPBOBOTO
KopiHUg) [7]; STporeHHniA hakTop (Micns CIMHHOMO3KOBYX
MyHKLin abo enigypanbHoi kateTepuaalii); nicnsxipyprivHi
(micns onepaliin Ha yepeni, xpedTi, cuHycax abo Byxax);

4. CnabkicTb iypanbHOro MiLLKa: HasiBHICTb MO3KOBUX
OVBEPTUKYNIB (4acCTo, ane He 3aBXau, MHOXWHHMX) [8];
€eKTasis JypanbHOro Millka; ocnabneHi i HaBiTb Maibke
BiACYTHI AyparibHi 30HM (3a 4aHUMK XipYpriYHNX BTPYYaHb)
[9]; kniHiYHi CTUIMW MOPYLLIEHHS CTPYKTYPM CTIOMYYHOI TKaHM-
H1 [10] (cuHapom Mapdara abo mapdaHonoaibHi 03Hakw,
cuHapom Enepca-[fanno tun ll, aT0COMHO-LOMIHAHTHUIA
NOniKiCTO3 HAPOK, rinepMOBINbHICTL Cyrnobis, BigwapyBaH-
HS CITKIBKM B MOMOZOMY BiLi, aHOManii enactuHy/cibpunity
B KynbTypax LUKipHWX ibpobnacTis [11], cimeliHi BUnagku
BWHUKHEHHS BUTOKIB nikBopy [12], ocobucta abo cimeitHa
icTOpis AMCEKLiN apTepii, aHeBpM3M abo HepeBMaTNYHOI
XBopo6u knanaHis cepugs [13]); 3Bu4aitHa TpaBma (CTae
aKTyarnbHOK B yMOBaX, KON € criabkicTb TBepAoi MO3KOBOT
060noHKM): NOB’S3aHa 3 HaNPyXeHHAM (MiANOM BaXKOro,
KaLLenb, PO3TATHEHHS), MOBTOPIOBAHE CKPy4yBaHHS Tyrnyba
(TeHic, ronbd, 1ora, KasiKiHr, kaHoe);
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5. Mpwxi MixxpebueBux anckis abo octeodity, sk
MPOKOMNoTL abo nocrnabnioTb TBEPAY MO3KOBY 000-
noHKy [14];

6. JlikBopHO-BEHO3Ha (icTyna;

7. BapiatpuiHa xipypris;

8. Heigoma npuumnHa.

OpuH i3 HacniakiB 3MeHLEHHs1 06’eMy nikBopy — onyc-
KaHHsl MO3KY, LLIO NPWU3BOAWTb O TpaKLji YyTnmnemx Ao bonto
CTPYKTYP MO3KY, @ OTXe i O ronoBHMX 60niB, Siki € opToCTa-
TUYHUMM ab0 MatoTb NEBHI OPTOCTaTUYHI 0cOOMMBOCTI [15].
Po3lwmpeHHs BHYTPILIHbOYEPENHUX BEHO3HWUX CTPYKTYP
TakoX Bidirpae neBHy ponb. BeaxaroTb, LLO TpaKLis, nepe-
KpYy4eHHs ab0 CTUCHEHHS! [EsIKX YEPEMHUX HEPBIB, YaCTOK
MO3Ky, CToBOypa MO3Ky, JOBracToro Ta NpoMiXKHOrO MO3KY
BiZNoBiAanbHi 3a iHLLI, KpiM ronoBHOrO 601K, MPOSIBM LILOMO
3axBoptoBaHHsl. KoxneosecTnbynspHi nposieu (LWym y By-
Xax, 3MiHa CIyxy, 3anamMmopoyeHHs) MOXyTb OyTu NoB’A3aHi
3 TpaKLUjier BOCBMOI Napun YepenHmnx HEpPBIB, ane iHWui Ta
iIMOBIPHILLMIA MEXaHi3M — 3MiHa TUCKY B nepunimMaTnyHin/
engoniMmdaTyHin piguHi BHYTpILLHBOrO Byxa [16].

OpTocTatnyHMin ronoBHUA Binb — HaWMOLWIMPEHILLMIA
KniHiyHniA nposie CBI, LWo BUHMKAE, KONW NauieHT 3aiiMae
BepTUKaribHe MOMOXEHHs!, | MOMEriuyeTbes B NOMOXEHHI
nexaum [17,18]. 3asBuyan TpueanicTb nossu abo noner-
LLEHHSI FOTOBHOTO B0MH0 Y 3B'513KY 3i 3MIHOKO NOMOXEHHS Tina
— KinbKka XBUIUH, ane moxe 6yt AoBLUOK. [onoBHWI Binb
Moxe ByTu NynbCIBHUM | CTUCKANBHIUM, IHTEHCUBHICTb — Bif
nerkoro Ao Ayxe cunbHoro. binb yacto, ane He 3aBxau,
ABOGIYHMIA, NoKanidyeTbes B NOGHIN, NOOHO-NOTUINYHIN,
NOTUINMYHIA AinsHkax ab6o andpysHo [19]. [o YuHHuKiB
BUHWKHEHHS HAneXaTb Kalllenb, YXaHHS, CMiX, NigiiMaHHs
peveli, HaXMU BNEPEeA, HanpyxeHHs (MaHeBp Banb-
canbBy), CeKCyanbHa aKTUBHICTb Ta i3nyHi BNpasy, Lo
MOXYTb MOCUMWTY BUTIKaHHS NIKBOPY Yepe3 CIMHHOMO3KOBI
JyparnbHi aedekTtn. fonosHMI 6inb Moxe nonerLuyeaTucs
Ha BENvKii BUCOTI (ropu), Ny BXVBaHHI kodpeiHy, nicns 6no-
Kaay BENUKOro NOTUIMYHOTO HEPBA Ta, MOXMMBO, iH'eKLin
oHabotynotokcuHy A [20,21].

3a3HaumMmo, LLO HE B YCiX MaLliEHTIB 3 OPTOCTATUYHM
rONoBHUM BoneM BUSIBMSIOTL BUTIK JIKBOPY i He BCi TONOBHI
6oni, NoB’s3aHi 3 BUTOKaMK NIKBOPY, € OPTOCTATUYHUMM.
IHogj Npw XpoHi3aLii ronoBHoro 6ot opTocTaTUyHa 03Haka
MOXe nocnabnioBaTncs 3 NOCTYNOBUM NEPETBOPEHHAM
Ha TPUBANUIA XPOHIYHUIA LLOAEHHWIA TONOBHWIA Ginb, SKWI
MOXe HaragyBaTtu MirpeHb abo ronoBHuiA Ginb HaNPyeHHs
3 Bonem y Lmi Ta MXXIONaTkoBin AinsHui [2,3,22]. Came B
LMX [iNsiHKaxX 4acTo BuU3HavatoTb GONbOBUIA CUHAPOM NpU
roNoBHOMY 601i HanpyXeHHs y 3B8'a3Ky 3 MiodhacLianbHO
60nb0BOK AMChYHKLiE TpanewienogibHux, nepeaHix
[ApabuHYacTyX, rpyAMHHO-KIMOUNYHO-COCKONOAIBHNX M'A3iB,
HWKHIX KOCUX M'513iB ronosw [23).

OTxe, po3pi3HsitoTb hopmu ronioBHoro Gonto npu CBI
[4-6,24]:

1. OproctartnyHi ronosHi 6oni (BUHVKAKOTb Y BEpTUKAmb-
HOMY NOMOXEHHi Ta NONErLUyTLCS B NOMOXEHHI Nexaun);

2. Binb y wwi, MxnonaTkoBin ginsHUi abo Tpusanui
HEeopTOCTaTUYHWIA rONOBHMIA Ginb, SiKMIA Nepeaye opTocTa-
TUYHOMY roroBHOMY 60110 (3a Kinbka AHIB ab0 TWXKHIB);

3. OprocTaTyHWit ronoBHWA 6inb, O NOCTYNOBO
nepepocTae B TPUBANUIA HEOPTOCTATUYHUI XPOHIYHUI NO-
CTiliHWIA roNOBHMI Binb (TpaHCHOPMOBaHWIA OPTOCTATUYHII
TONOBHUIA Ginb);

Ornsaam
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4. HeopTocTaTuyHi LWoAEeHHi ronoBHi Goni Big novarky;

5. MonoBHi 6oni BHAcifOK (i3MMHOMO HABAHTAKEHHS
(Ta BuKnMKaHi MaHeBpoM Banbcanbam) [25];

6. FocTpuin «rpoMOnoAiGHUIAY MoYaTOK OPTOCTATUYHUX
ronoBHuX 6onis [26];

7. F'onoBHWiA 6inb Apyroi NONOBMHM AHS (4acTO 3 NeB-
HUMM OPTOCTaTUYHUMM 0COONMBOCTAMM) [27];

8. MapapokcankHi opTocTaTiyHi ronosHi 6oni (BUHWKa-
10Tb Y MOMNOXKEHHI NEXauu, MONETLLYIOTLCS Y BEPTUKANBbHOMY
nonoxexHi) [28];

9. TMocTinHi ronosHi 6oni, NOB’A3aHi 3 NepioANYHNMM
BUTOKaMU NiKBOPY;

10. BigcyTHicTb ronosHoro 6onto, «auedanbriyHa
copmay (y nauieHTIB BU3HAYAOTb iHLWI KNiHIYHI MposiBu
BUTOKY NikBopy) [29].

Kpim ronosHoro 6orio, B navieHTis i3 CBI™ Bu3HavatoTb
iHWi cumnTomMu: Ginb y xpebTi, YacTiwe B Wi Ta Mibno-
naTKoBil AinsHui (MicLe Honto He 060B’3KOBO BiAMOBILAE
MiCLII0 BUTOKY NiKBOPY); KOXNEOBECTUOYNAPHI NposiBn —
HENyNbCyKYNA LWYM Y ByxaX, 3MiHa Cryxy (Hanpuknag,
NPUrIYLWEHWIA, BiAAaneHWA, exonogibHuii, CNOTBOPEHNI,
3MEHLLIEHMIA), 3aMaMOpPOYEHHS (MINOTUMIYHI CTaHW, 3aTbMa-
peHicTb cBigomocTi), 3piaka MeHbeponogi6Hi nposiau [30];
HyzoTa Ta 6roBoTa, YacTo OPTOCTATUYHI; 30POBI MOPYLLEH-
Hs1 — aunnonist (napanivi lll, IV YepenHyx HepBiB), pO3MUTTA
30pyY, AedekTy Nons 30py; KOTHITUBHI Ta NOBEAIHKOBI 3MiHU
ax [0 NposiBiB hpoHTOTEMMOpanbHOI AemeHuii [31]; no-
PYLUEHHS1 pyXy — aTakTU4Ha xofa, Xopes, NapKiHCOHi3M,
Tpemop [32]; HevacTi abo pigkicHi nposiBu [19] — OHIMiHHS/
napectesii 06nmyys, 3afHLOT YaCTUHM FOMOBM Ta BEPXHIX
KIHLIIBOK, KOPIHLIEBI CUMMTOMM Ha BEPXHIX KiHLiBKaX, eHLe-
(hanonaris, cTynop, koma, CiHKTEPHI NOPYLUEHHS, ranak-
TOpes, BUNagiHHs norns 30py, aMioTpodist BEPXHiX KiHLIBOK.

Kntoy oo [iarHOCTUKM — BUCOKMIA piBeHb KMiHIYHOT
HACTOPOXEHOCTi Ta peTenbHUiA aHamHes [33]. MauieHTn
30e6inbLLIoro XyAopnsBi, 3 BUTATHYTO CTPYHKOIO LUKEL.
XBOpUX Crif peTensHo 0bcTexyBaTh Ha HasBHICTb rinep-
mobinbHoCTi cyrnobis 3a wkanoto belitoHa [34]. Cumntom
MoninLIEHHs CTaHy B nonoxeHHi TpeHaeneHbypra (Haxun
ONOBHOTO KiHUS nikka BHWM3 Ha 10-20° npotarom 5-10
XBUIUH) iCTOTHO 36iMbLUY€E iIMOBIPHICTb HAsiBHOCTI B maLyi-
eHTa CBI [35].

[JliarHoCTWYHi KpUTEPii CNOHTAHHOTO BUTOKY NIKBOPY Ta
BHYTPILUHbOYEPENnHOI rinoTeHsii [36]:

1. OuyeBMaHi 03HaKM CriHaNbLHOTO BUTOKY NiKBOPY (Ha-
npyKnag, ekctTpaTekanbHe CKyn4YeHHs NikBopy);

— 3MiHu roroBHoro Mo3ky Ha MPT, Lo xapakTepHi Ans
iHTpaKpaHianbHoi rinoTeHsii (CybaypanbHe ckynyeHHs nik-
BOPY, KOHTPACTHE NOCUINEHHS TBEPAOT MO3KOBOT 060MOHKY,
OMyCKaHHst (MPOBUCAHHS) FONOBHOMO MO3KY), Ta HAsBHICTb
xo4a 6 ogHOro 3 ¢hakTopiB: HWU3bKMIA TUCK nikBopy (< 60
MM BOLIH. CT.), AMBEPTUMKYN CMiHANbHOT MO3KOBOT 060MOHKY,
MOKpALLEHHs CUMMTOMIB MiCNs Mpoueaypy enigypansHoi
KPOB'SIHOI NIIoMOM;

2. fAKwWwo € opTocTaTWyHi rornosHi 60oni, HasBHICTb YCiX
abo xo4a 6 ABOX CUMNTOMIB: HU3bKWIA TUCK NikBOPY (< 60
MM BOLIH. CT.), AMBEPTUMKYN CMiHANbHOT MO3KOBOT 060MOHKY,
MOKpALLEHHs CUMMTOMIB MiCNS MpoLleaypy enigypansHoi
KPOB'SIHOI NIIOMOM.

Haronowwyemo, Wwo Ui kpuTepii He 3aCTOCOBYHTb Y
NaLEHTIB i3 CUMNTOMamK, LLO BWHUKMW Bigpasy nicns
CMMHHOMO3KOBOI MyHKLiT 260 NMPOHVKHOT criHanbHOi Tpasmu.
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[onepekoBa MyHKUis KOpUCHa ANs AiarHOCTUKK
CBI™ nuwe y Bunagkax, Konm TUCK MIKBOPY HU3bKWiA (60
MM BOAH. CT.). Y pocnigxeHHi 3a y4acti 106 nauieHTis,
KOTPi BigMoBIganu AiarHOCTUYHUM KPUTEPISIM TONMOBHOIO
6orto BHacnigok CBI™ (po3pobnei Schievink et al.), 34 %
oci6 manu Tuck niksopy 60 MM BOAH. CT. Y1 MeHLue, 45 %
—60-120 mm BoAH. CT., 16 % — 120-200 mm BoAH. CT., 5 %
—noHag 200 mm BogH. cT. [36]. OTxe, GinbLUiCTb NaLieHTIB
i3 CBI" Mmanu HopmarbHWIA TUCK NIKBOPY.

JocnigpxeHHs NikBOpPY MOXe iCTOTHO BiApi3HATUCS B
nauieHtiB i3 CBI™: koHUeHTpaLis 6inka — HopmanbHa abo
Bucoka (o 100 mr/an, 3pigka — o 1000 mr/an); KinbkicTb
NENKOLMTIB — HopMaribHa, ane MOXNMUBWIA NiMGoLUTaPHUI
nneoumto3 Ao 50 knituH/MM® (HaBiTb 4O 222 KNITUH/MM®)
[19]. Tomy 3piaka CBI iMiTye acenTn4HNin MEHIHIT i3 niMdo-
LMTapH1M NeoLmTo30M abo NiABULLEHOI0 KOHLIEHTPALED
6inka B nikeopi [37].

IHgin-111 — papioizoTon BUGOPY NpW pasioi30TOMHil
umuctepHorpadii. Mig yac nombanbHOI NyHKL Aoro BBO-
[ATb iHTpaTeKanbHo, a NOTiM BIACTEXYOTb NOCMILOBHAMM
CKaHyBaHHSMY, LLIO BUKOHYHOTb i3 3aAaHUMK iHTepBanamu
yepes 24 abo 48 roguH. 3a3Bnyait Yepes 24 roguHu, ane
4acTo HaBiTb paHiLle BUSIBNSAOTb ICTOTHY PafioakTUBHICTb
Hag moskoBumU miBkynamu [38]. HegoctaTHicTb pagioak-
TWBHOCTI HaZ HUMU NPOTArOM 24 roAuH — HaMoLUMPeHiLa
03Haka BUTOKy NikBopy. PagioakT1BHICTb HAaBKOMO TBEpAOT
MO3K0BOi 060MOHKY, LU0 BKa3ye Ha piBeHb abo NpubnumsHe
MicLie BUTOKY, Ha Xarb, BU3Ha4YatoTb 3pigka. PaHHs nosiBa
pagioakTUBHOCTI B HAPKaX i CEYOBOMY MiXypi — Le 0aHa
[0BOMi NOLLMPEHA 3HaxigKa, Lo CBIAYMTL NPO BUTIK iHTpa-
TeKanbHO BBEEHOrO padioi3oTony Ta NOTPansIsHHS Woro
B CCTEMHMIA KPOBOOGIF, BHACMIAOK YOro BiH i 3'ABNSIETLCA
nepeaYacHo B ce4oBoMy Mixypi. BTiM Lie He 3aBxam oyxe
HagdiNHWA NOKa3HWK BUTOKY NIKBOPY, OCKIMbKW NMOMUIKOBE
eKkcTpagyparnbHe BBeeHHs1 ab0 3BOPOTHUI BUTIK pajioido-
TOMy Yepes MicLie AyparibHOI MYHKLT MOXe TakoxX Npu3BecTu
[0 paHHbOI MOSBW PafioakTUBHOCTI B CEHYOBOMY MiXypi.
IHkomm nig yac undposoi cyBTpakuiiHoi Mienorpadii B
nauienTie i3 CBI" BUABNAOTL NpsiMi NiKBOPHO-BEHO3HI
CBULL, LU0 TAKOX MOXYTb ByTU (hakTOpOM paHHbOI MOSIBM
panioakTMBHOCTI cevoBoro Mixypa [39—41].

3BuyaitHa KT ronosu mMae oOMexeHe 3HaueHHst ans
OLIiHOBaHHS! CMOHTaHHMX BATOKIB NikBopy. CBI, sika BUHUKae
y AiTed i nigniTkis, MoXe 3MiHUTU Mopdonoriio Yepena:
CMPUYMHNTIA MOTOBLLEHHS NOTO CKIENiHHSI, PO3LLMPEHHS
HABKOITOHOCOBYIX Ma3yX Ta 3MEHLLEHHSI PO3MipY TYPELIbKOro
cigna [42].

MoBHe pocnimxeHHs MPT ronoBHOro mMosky ans
BUSIBINIEHHS CMOHTAHHUX BWUTOKIB NIKBOPY Mae BKIHOYaTu
caritanbHi 3HIMKM B pexxumi T1, a Takox NocuneHi ra-
foniniem T1 kOpOHapHi 3HIMKM Yepe3 TypeLbke Ciano
Ta rinocpis. OcHoBHi 3MiHW Ha MPT ronoBHoro mMo3ky B
nauieHTis i3 CBI™ BkntoyatoTb Andpy3He naxiMmeHiHreansHe
(ZyparnbHe) KOHTpPaCTHE NOCUNEHHS ragoniHieM, oaHak 6e3
KOHTPACTHOrO NOCUMEHHs1 NeNTOMeHIHreanbHNX (niaapax-
HoiganbHUX) 0BOMOHOK rONIOBHOTO MO3KY, 3aHYPEHHS! a60
MPOBMUCAHHS FONIOBHOTO MO3KY, OMYLLIEHHS! Ta NEPEKPYYEH-
Hs1 cToBOYpa ronoBHOMO MO3KY, AOBracToro Ta npoMiKHOro
MO3KY, CMOLLEHHS NepeaHbOT YaCTUHM MOCTa FONOBHOTO
MO3Ky Ta Xia3Mm1 30pOBOro Hepsa, 3BinbLueHHs rinodisa,
NEPENOBHEHICTb 3aHLOI YEPENHOI MKW, CybaypanbHe
CKYNYEHHs! PifuHW, NEPENOBHEHICTb MO3KOBIUX BEHO3HUX
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cuHyciB, obnitepauito aeskux 6asanbHUX LMCTEPH (Ha-
MpWKNag NPEenoHTUHHOI, Nepuxia3MarnbHOi) Ta 3VEHLLEHHS
po3mipiB LunyHoukiB [43,44].

HesBaxaloun Ha Te, WO Andy3He NOCWNEHHs TBep-
[10i MO3KOBOi 0DOMOHKM — NaToOrHOMOHIYHa o3Haka MPT
rornoBHoOro Mosky npu CBI,, y Aeskvx navjieHTis Moro He Bu-
ABNsoTb. ba GinbLue, Ha MPT ronosHoro Mosky B 3-Tecna,
naxiMmeHiHreanbHi (aypanbHi) 060MOHKY MOXYTb BUINSAATHI
SCKPABILLIMMM, KOHTPACTHILUMMW, i Lie MOXHA MOMMIKOBO
TpaKTyBaTy 5K XHi natonorivxi amiHu [40].

OcHoBHi 3MmiHn MPT xpebTa npu CNOHTaHHUX BUTOKaxX
nikBOpY — cybaypanbHi CKYMYeHHs PiauHK, ekcTpaay-
panbHe po3TallyBaHHs NiKBOPY, KOHTPACTHE NOCUNEHHS
cniHanbHUX AypansHUX 060MOHOK, AMBEPTHKYIIN MEHIHTe-
arnbH1X 000MOHOK | po3LLMPeEHi pyKkaBy (MydTh) HepBOBUX
KOPiHLiB, @ TakoX NepernoBHeHe enigyparnbHe BEHO3He
cnneTeHHs [45].

[insiHKM CTOHLIEHHS Ta po3LuapyBaHHs TBEPAOi MO3-
KOBOI 060MOHKV AAK0Tb 3MOTY FPYXi NaByTUHHOI OBOMOHKM
BUNMHATCS Yepe3 AypanbHWA fedekT, WO Npu3BoanTb
[0 YTBOPEHHS MO3KOBUX AMBEPTUKYIIB, CXUIbHUX A0 PO3-
puy [8,9]. BoHw, Sik npaBWno, po3TaLloBYOTLCA B3LOBX
pyKaBiB HEpBOBUX KOPIHLiB, 4aCTO MaKOTb BEMWKI PO3MipK
Ta HenpaeunbHy copmy. [lereHepaTvBHi 3miHu xpebTa:
ocTeodiTh Ta KanbLMHOBaHI BUCTYMK AUCKa, — MOXYTb
6e3nocepeaHLO po3puBaTh TBEPAY MO3KOBY OOOMOHKY,
HayacTiLLe NoKanisytoTbCa BEHTPAbHO B HXKHIX LUWAHUX
i rpyaHunx Bigainax [46). NiksopHO-BEHO3HI CBULL (dicTynK)
BUSIBMNSAIOTb Y HEBEMMWKOTO BifCOTKa nauieHTis i3 CBI. OTxe,
aHaToMist BUTOKY Moxe OyTu CKnafHolo, a TouHe Micle
BUTOKY 3aIMLLMTUCS HEBU3HAYeHNUM. Y 46-55 % nauieHTis,
BKIKOYALOYM BUMAZKW 3 MOBINbHUMM abo nepiognyHUMM
BUTOKaMU, MiKBOPHO-BEHO3HNMI CBULLAMMU, MiCLie BUTOKY
HEMOXINBO 3HanTH [5,6,44].

[NosicHIOKUM MexaHiamm 3miH Ha MPT, 6arato aBTopis
cnupatoTbes Ha npaeuno MoHpo-Kenni: «B Heylikomke-
HOMY 4epeni cyma 06'eMiB peqoBMHM MO3KyY, NikBOpY Ta
BHYTPILLHbOYEPENHOI KPOBI MOCTINHAY. Tomy 30inbLUeHHS
(ab0 3meHLLEeHHs1) ofHOro 06’eMy Mpu3Beae A0 3MEHLLEHHS
(abo 36inbLueHHs) iHLLoro 06'emy abo 06oX i3 TUX ABOX, LUO
3anuwmnucs. Mpy BUTIKaHHI NIKBOPY Ta 3MEHLLEHHI 1oro
o6’emy (BpaxoBytouM, L0 PEYOBMHA MO3KY cama no cobi
He Moxe 36inbLuyBaTuCs, | TREPAMIA Yepen cam no cobi He
MOXe CKNacTucs (3MeHLLMTUCS)), BTpata ob’emy NikBopy
KOMMNEHCYeTbCS 30iNbLIEHHSM BHYTPILLHbOYEPENHOTo
06'emy KpoBi, nepeayciM BHAcMiAoK 36inbLUEHHS BEHO3HOMO
komnoHeHTa. OTxe, BUHWKAE BHYTPILLHbOYEPENHA BEHO3Ha
rinepsonemis, Lo Moxe CynpOBOMKYBaTUCS PO3LLMPEH-
HSIM MO3KOBWX BEHO3HMX CWHYCIB, Habpsikom rinogisa
Ta angysHUM Habpskom naxiMeHiHreanbHUX 0BOMOHOK.
Ockinbkn nenToMeHiHreasnbHi 060MOHKW MatoTb remato-
eHuedaniyHi 6ap’epn, a NaxiMeHiHreansHi — Hi, To nuile
naxiMeHiHreanbHi 060MTOHKM NMOCKITIOIOTECS KOHTPACTOM
3 ragoniHiemM. IHWKUN KOMNEHCATOPHUIN MEXaHi3M BTpaTu
06'emy — cybnyparnbHe CKyn4eHHs pigunm. Mpunyctuni, wo
MPUYMHOIO X CKyMYeHb PIAVHI € TPaHCCyAaLis Nnasmu i3
3aCTilHUX AypanbHVX BEH, LLIO AEMOHYETLCS Ha MeXi TBep-
[0i Ta NaByTUHHOI 0GOMOHOK B LLAPi MYXKO PO3TALLOBAHNX
¢hibpobnacTis i3 BENMKMMY MXKKITITUHHUMM NMPOCTOPaMK Ta
HEYNCIEHHVMM KOnareHOBMUMM BONOkHamm [15,47].

B ogHomy pocnimxeHHi nauieHTn 6e3 gypanbHoro
KOHTPACTHOTO MOCUMEHHS Manu TpuBanilli CUMNTOMM,
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HiXX XBOpi 3 MOCUMEHHSIM, @ NPOBWCaHHS MO3KY Ta po3TAr-
HEHHS BEH He KOpentoBanu 3 TpuBanicTo cuMnTomis [48].
[pn BiGHOBNEHHI BHYTPILUHBOYEPEMNHOrO TUCKY CrepLly
perpecytoTb 03Hakv AucriokaLlii MO3Ky, BiHOCHO LIBMAKO
3a3HatoTb 3BOPOTHOTO PO3BUTKY CybaypanbHi CKynyeHHs
piavHu. Lle cBigunTb npo Te, LWo onepaTuBHe BTPyYaHHs
Ans iX eBakyaLii He noTpibHe. Hantpueaniwumm € Hakonu-
YeHHs! KOHTPacCTy NOTOBLLEHUMMW MO3KOBMMY 0DONOHKaMK
(Bip 1 micaus go 1 poky).

HenpasunbHe TnymayeHHs pesynsratis MPT Moxe
MaTh HeCNPUATAMBI HACMigKV ANns navjieHTa. MNpoBucaHHs
MO3Ky MOXYTb MOMMIIKOBO [jiarHOCTyBaTu Sk Manbgopma-
uito Kiapi Tuny |, Wo cnpu4mnHMTL HENOTPIOHY onepaLliio,
fKa MOXe MOTipLUMTW CTaH nauieHTa. BupanexHs cybay-
parnbHWUX remaToM, YTBOPEHWX BHACMIAOK YCKNAAHEHHS!
BHYTPILLHbOYEPENHOI TiNOTeH3ii, 6€3 YCyHeHHS i NpU4MHU
MOXe BUKNMKaTK dhatanbHy KposoTeuy [49].

KT-mienorpacpist — HalHaAiNHILLMIA TECT, SKWiA NoKasye
TOYHE MiCLe BWUTOKY, & TaKoX Ja€ 3MOry BUMIPSTU TUCK
niksopy. Mienorpadis ta KT-mienorpacisi MoxyTb BUSIBU-
TW eKkcTpaTekarnbHy piauHy, MeHiHreanbHi AUBEPTUKYNK,
eKcTpagyparbHUA BUXiZ KOHTPACTY, L0 MOLIMPKETLCA Ha
napacniHanbHi M’'sKi TKaHWHW. | LWBUAKWIA, | NOBINbHWIA BUTIK
NIKBOPY CTAHOBNATb ICTOTHI TPYAHOLL Mif Yac BUHAYEHHS
(haktnyHoro Micus BuToky [50,51]. BusHaveHHs micus
BWTIKaHHS NIKBOPY YaCTO 3anuLaeTbes npobnemMaTmyHnm,
a iHodi JOCUTb HEMPUEMHUM ANs NaujieHTa Ta nikaps [52].
Bepyuu [0 yBarv WMPOKUIA | BUCXIGHWIA KMIHIYHWA CNEKTp
CMOHTaHHUX BUTOKIB IKBOPY, anropuT™M i € BaxXIIMBUM,
CKMagHUM i, AIMOBIPHO, CTaHe LLe CKnagHilumm y ManbyT-
HbOMYy (puc. 1) [53].

Konw nicngs ycniwHoro nikysaxHs cumntomy CBI™ 3anu-
LIAKOTHCS, TO MPUYMHOKO MOXE ByTU HEMOBHE NPUMMHEHHS
BMTOKY, PO3BUTOK yCKNagHeHb ab0 BUHUKHEHHS! iHLLIOTO TuMy
ronoBHoro 600 (ronoBHMIA Binb HaMPYXeHHS!, MirpeHb).
YcknagHeHHs COHTaHHMX BUTOKIB NIKBOPY — CybaypanbHi
remMaToMM, PUKOLLETHA BHYTPILLHbOYEPEnHa rinepTeHais,
TPOMB03 MO3KOBMX BEH | BEHO3HWX CYHYCIB, MOBEPXHEBUIA
cnpepos, GibpaxianbHa amioTpodiis Ta CUpUHroMienis
(YacTo acoujitoETLCS 3 ICTOTHUM OMYLLEHHSIM MO30YKOBYX
murganuH) [54].

FK yxxe 3a3Ha4anu, He BCi OPTOCTATUYHI ronoBHi Goni
3yMOBMeHi came BWTOKamu nikeopy. Tak, crnocTepiranm
OpTOCTaTUYHI roNtoBHiI 601i, NoeaHaHHI 3 IHLUMMKM cTaHamu,
BKITI04AK0YM CMHAPOM MOCTYypanbHOiI Taxikapaii, Hacnigku
XipypriYHoro BTpyyaHHs npu manbdopmalii Kiapi, «tpena-
HaLiiHWA CUHOPOMY (Y NaLEHTIB i3 BEMMKMM KpaHIOEKTOMI-
AMM Nig Yac NikyBaHHS HaBPsKY MO3KY, LU0 36inbLLYETLCS),
NOCWINEHHS NiOAATAVBOCTI AYyPanbHOrO MillKa, piaKicHi
BUNaAKK KONOIAHOI KICTV TPETLOTO LUyHouKa [55,56].

3asBuyali xsopum i3 CBI™ pekomeHAayoTb NOCTiNbHUIA
PEXMM, X04a He BCi NaLieHTW Ha nodatky XBopobu MaroTb
opTocTaTtuyHi cumnTomu. MgpaTais — e OauH LLIMPOKO
PEKOMEHA0BaHWIA 3axid, ane iHKonu BiH NPU3BOAUTL A0
rineprigparadii, ockinbki 6arato naLieHTiB He MatoTb 03HaK
3HEBOAHEHHS Ha novaTky 3axBoptoBaHHs. Kinbka gocni-
[>KeHb BkasyBanu Ha eqheKTUBHICTb KOeiHy Ta TeoqiniHy,
are iXHe KniHiYHe BUKOPUCTaHHS He € pastouum [57].

EcbekT aHanbreTukiB Ans 3MeHLeHHs Gono y Bep-
TUKaNbHOMY MONOXEHHI MOXe ByTW TinbK1 YacTKOBUM,
a B MOMOXEHHI nexayn y baratbox mawieHTiB ronosa He
Gonutb [58].
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MpunyleHHs
npo BUTIK NMiKBOPY

MPT r/m, notpi6He K;
MPT cn/m, K He noTpiGHe

[o3nTueHMI HeratusHuii

MiombanbHa EKIM | IHOEKC KniHiYHOro npwnymeHHﬂ|

EKTI, ntom6ansHa abo asopisHeBa o o
- . o PR Bucokun Hwusbkni
(BepxHii nonepeKkoBuWin, CepeaHin rpyaHUI PiBHI)
HeratusHuia | PIL | IMoBipHa

pesynerat iHLWa eTionoris

KT mienorpadis |

[o3nTmueHMN HeratusHuii

Micue BuTOKYy |

LLBnakui BUTIK |
ineHTudikoBaHoO

| [oBinNbHUIA BUTIK |

OuHamiyHa KT —
mienorpacisi, ACM

KT-mienorpadis 3 3aTpymMKoro
i/fabo mienorpadisi 3 ragoniHiem

LlinecnpsimoaHa EKI1
(opHopiBHEBa

abo baraTopiBHeBa)
abo onepauis

Micue Butoky
ineHTudikoBaHo

Micue BuToKy
He igeHTngikoBaHO

[NoBTOpHa NepeBipka
Yyepes 4-6 mic.

Puc. 1. AnropuTm fjiarHoCTU4HNX 3aX0AiB Y pasi NPUNYLLEHHS NPO BUTIK MiKBOPY.

EKI: enigyparnbHa kpos'siHa nriomba; ACM: guritansHa cy6TpakuiiiHa mienorpadisi; MPT r/m: MarHiTHo-pe3oHaHcHa ToMorpadisi roroBHoro Mosky; MPT cn/m: MarHiTHo-pe3oHaHCHa
Tomorpadisi cnnHHoro Mo3ky; K: koHTpacTyBaHHs; KT: komn'totepHa Tomorpadisi; PILL: pagioisotonHa uuctepHorpadis.

EdbekTnBHICTb KOPTUKOCTEPOIAiB (MOYaTkoBa Ao3a
npeaHi3oHy 50 Mr/goBy 3 NOCTYNOBMM CKacyBaHHAM Mpo-
TArOM 2—4 TVXHIB) ANs KOHTPOMO CUMNTOMIB MOXE KOMu-
BaTWCS Bif HYNMbOBOI 4O BUHATKOBOTO €PeKTy (Ha xasb, y
HebaraTbox Bunagxax). bepydun 4o ysarv noteHLiiHi noGivHi
edhekTV TpMBanol Tepanii KOPTUKOCTEPOIAamMM, BOHU He
matoTb OyTu nikamn Ans TPUBaNoro npuimanHs [59].

[Mpo Npu3HaYeHHs BiTaMiHy A HeLLoaaBHO NOBIJOMMS-
NN B OKPEMMX KMiHIYHUX BUNaaKax, ane noTpibHi HacTynHi
[OCRimKeHHS 3 BU3HaYeHHs1 epeKTUBHOCTI, 403u Ta Nobiy-
HUX echekTiB npenaparty [58].

IHTpaTekanbHi iHdy3ii pignHu (ana wemakoro 3ami-
LLIeHHs BTPaYeHoro 06’eMy NiKBOPY B pasi CyTTEBOrO Mo-
ripLUEHHS CTaHy: OryLUEHHs, cTynop abo koma, BHacnigok
OMyLLEHHS Ta komnpecii cToBbypa MO3Ky Ta cepeaHboro
MO3Ky) abo enigypanbHi iHya3ii KpucTanoigis Ta konoigis
yac Big 4yacy BunpoboByBany B 0OMEXEHOI KinbkocTi na-
LeHTIB Nicns HeBAaYi iHLIMX TepaneBTUYHWX YTpyYaHb.
MpoTe BUHWKaNo obrpyHTOBaHe 3aHEMOKOEHHS LIOL0
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iHebeKUii Ta HecnpaBHOCTI iHY3iNHOMO kaTeTepa B pasi
TpuBanux npoueayp [60].

Ikonm B Tepanii CBI BukopucToByBanu YepeBHuii baH-
Jax i aBobiyHy 6riokay BEMMKOro NOTUIIMYHOTO HepBa [61].

EnipypanbHa kpos'aHa nnomba (EKIM) — meton Bubopy
B NALEHTIB, Y KOTPKX NMO4YATKOBE 3aCTOCYBAHHS MPOCTILLMX
KOHCEpBaTWUBHUX METOAIB NikyBaHHA Byno Hesaanum
[62]. Ecbext EKIM noaBiiHmMiA: paHHii edbekT (iHomi Maitxe
HeranHmi) — MoB'A3aHMIA MPOCTO 3 3aMilLeHHAM 06’emy,
SIKOTO He BUCTa4aro; NpUXoBaHWA ediekT, Lo BUHUKAE B
pesynbTarTi «3aKrnetoBaHHs» MicLis BUToKy. Mpu CBIM yacTota
ycnixy koxHoro HactynHoro EKI ctaHosuTs maiixe 30 %
[63]. BaraTbom naujieHTam NOTPIGHO 3aiNCHUTK Ginblue
Hix ogHy npoueaypy EKT. Ane ycnix y pasi CBI" meHwmi,
HiX TOW, SIKOTO JOCSAratoTh NPy ronoBHUX 6oMsx BHACNifok
CMMHHOMO3KOBOI MyHKLiii, konm Bxe nepwa EKIM gonoma-
rae y nepeBaxHoi OinbLLOCTI NaLieHTiB, a apyra — Maixe
y BCix BUNaakax. Lo pisHMLIO MOXHA MOSICHUTU Kiflbkoma
(hakTopamu: no-nepLue, YiTkM PO3yMiHHAM MiCLSi BUTOKY
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MiKBOPY BHACMigoK CMMHHOMO3KOBOI NyHKLii, no-gpyre,
4acTo CKMapHiLIoto aHaTomieto BuToKy npu CBI.

[opatkoBi BapiaHTV NikyBaHHS — enigypanbHa iH ekwis
hibpuHoBoro kneto (TpaHcnamiHapHo abo TpaHcdopami-
HarnbHo) abo kombiHaLlist hibPMHOBOTO KIIeto Ta ayTOKPOBI
[64]. EnigypanbHi iH'ekwii MOXHa BUKOHYBaTU Ha OOHOMY,
[BOX ab0 HaBiTb KiNbkOX piBHSX. 3anexHo Big Micus BU-
TOKY PO3pi3HSAOTL LinecnpsmMoBaHi, BinganeHi iH'exuii Ta
«cnini enigypansHi KPOB'SHI NIOMOWy» (KOnW MicLe BUTOKY
nikBopy He BM3HaueHe). Taki «cnini EKM» BUKOHYHOTH ca-
MOCTI/HO Y1 B MOEAHAaHHI 3 hiOPUHOBMM Kreem 3a3Biyai
Ha nonepekoBoMmy piBHi xpebTa. baratopiBHesi EKI moxHa
pobuTK 3a 0AWH ceaHc [65]. Yenix npoueaypv NiaBALLYOTb,
npuaHayaroum auetasonamia (250 mr nepopansHo 3a 186
rofvH Ao npoueaypw), Wwob 3ameHwuTy 06’'em NikBopy, MaTn
3mory BBeCT GinbLuMin 06’eM KpOBI B eNigyparbHuiA npocTip
i HapaTu naujieHTy NonoxeHHs TpeHaeneHGypra nig yac i
Bigpa3y nicns npoueaypy [66]. O6’emM roMoOnorivHoi KpoBi,
npuaHadeHoi ans EKIM, 3 yacom 36inblumeea Big 5 mn go
20 mn; npoTArom 6araTbox PokiB Aesiki aBTOPU BBAXAKTb
Lie «30M10TUM CTaHAapTOM» iKyBaHHSI. 3BiCHO, Liel 06'em
He BCi MaujeHTu nepeHocaTb Jobpe, ane gesiki XBopi Bu-
TPUMYIOTb HaBiTb BinbLui 06’eMy KpOBI. IHKOMM Nikapi BUKO-
pucToByBanu 6inbLui 06'emu, 0cOONMBO ANst NONEPEKOBKX
EKI, 3septatoum yBary Ha 6inb nawjieHTa Ta HenepeHoCHICTb
npoueaypu sik cton-chaktop [33,63]. 3aranom gonyctumuin
o6’'em EKIT Ha wwuitHomy Ta rpyaHoMy Bifdinax MeHLUuiA,
HiXX Ha nonepekosomy [67,68].

Y pesikvx BUnagkax HeobxigHe XipyprivHe BTpyYaHHs.
Lle ctocyeTbes nauieHTiB, Ans akux HeedekTnBHuMY Bynu
KOHCepBaTVBHi 3aX0AV Ta MEHLL iHBa3VBHe NiKyBaHHS (SK-0T
EKIT), abo sikwo aHaTomis BUTOKY cknagHa (Hanmpuknag,
KON KarnbLMHOBaHWUA AMCK abo 0CTeomdiT BUKIMKAOTh
JypanbHui aedekT), abo npy SBHOMY BUTIKaHHi 3 BIBHOCHO
BEMUKMX MeHiHreanbHux auseptukynis [9,69]. B octaH-
HbOMY BUMaZKy BYKOHYIOTb iX NepeB’sa3ky abo KninyBaHHS.
Brim, pyxe Baxnveo cnpobyBaTv BU3HAUMTK TOUHE MicLe
BWTOKY NIKBOPY Nepez onepavieto, po3ymitoyu, Lo AnBep-
TUKYN MO3KOBOI ODOMOHKM, HaBiTb SKLLO BiH BEMWKUIA, He
060B’s13k0B0 MOXe GyTV hakTU4HUM Micuem BUTOKY [9].
BinbLui AypanbHi AedhekTy 3aKpuBatoTb M'S30B1MM abo xu-
POBMM TaMMOHOM, XENaTUHOBOLO ry6Koto Ta hibpPUHOBUM
repmeTukoM abo 3aLwmsatoth [70]. HaknapgeHHs WweiB Moxe
6yTV MeHL YCMilWHUM Y NaUieHTIB i3 TOHKOI Ta PUXIO0
TBEPAOK MO3KOBOK 060MOHKOH. Y pedpakTopHUX BUNaz-
Kax iHOAi BUKOHYIOTb XipypriYHe YLUMBaHHS NOMEepekoBoro
BifAiNy TBEPAOI MO3KOBOT 0O0MOHKM LUISIXOM MOMNEPEKOBOT
namiHeKTOMIT Ta pe3eKLii CMyXK1 TBepaoi MO3koBoi 06o-
MOHKM 3 HACTYMHWM i 3aKPUTTSM, TUM CaMUM 3MEHLLYI0YM
noTpibHWiA 06’em nikBOpYy Ta MiAAATIMBICTb HWKHLOTO
CMIMHHOMO3KOBOTO NpocTopy [71].

BucHoBKM

1. CBI" — maiike 3aBXay pesynsrat COHTaHHOrO BY-
TOKy nikeopy. MonepenHi Teopii 3BiNbLUEHHS NOMMMHAHHS
ab0o 3MeHLLeHHs BUPOBIEHHS NiKBOPY HE € AOCTaTHbO
00r'pyHTOBAHNUMY.

2. MNepeBaxHa GiNbLWICTb CMOHTAHHUX BUTOKIB Bid-
OyBaeTbCs Ha piBHi xpebTa, YacTo B AinsHkax cnabkocTi
JypanbHoi 060MOHKM BHACMIAOK NOPYLUEHHS MaTpUKCy
Crony4Hoi TKaHuHW. Ha BigMiHy Bif nicnsTpaBMaTMyHUX
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i nicnsionepaviiHMX BUTOKIB, CMOHTaHHI BUTOKM 3 OCHOBM
yepena ayxe piakicHi.

3. [iarHocTuyHa Tpiaga: opTocTaTuyHi ronoBHi 6o,
AndoysHe NocuUneHHst TBepAoi Mo3KoBOT 060mMoHKM Ha MPT
i HM3bKMIA TUCK TMIKBOPY, — Ayxe nputamanHa CBI, ane 3
MeBHO BapiabenbHICTIO KOXHOTO cumnTomy. Ipu LiboMy
poanapi OCHOBHWI natodisionoriyHnii haktop — came
3MEHLLEHHS 06’eMY NIKBOPY, @ HE 3HIKEHHS A0TO TUCKY.

4. lIBupkicTb BUTOKY NiKBOPY MOXe ByTw pisHoto. | weua-
Ki, i MOBIMbHI BUTOKM CTaHOBNSATb AiarHOCTUYHY Npobnemy.
MeToay B1bOpy Mi Yac BU3HAYEHHSI MiCLiSt BUTOKY TIKBOPY
— KT-mienorpadis Ta pagjoisotonHa umctepHorpadis.

5. EnigypanbHa kpos'sHa nnomba — metoa Bubopy,
KOMM MoYaTKoBi KOHCEPBATMBHI 3aX0an He edbekTusHi. fi
BUKOHYHOTb Ha OfHOMY (4acTo), ABox (iHogi) abo GaraTbox
piBHsIX (y fesikux Bunazkax). XipypriuHe BTpyYaHHs, crnps-
MOBaHe Ha MPUMMHEHHS BUTOKY MIKBOPY, BUKOHYIOTb, KOMK
MEHLL iHBa3WBHi 3axoau He Bynv BAannMm, Konm BCTaHOB-
NEeHO TOYHE MicLie BUTOKY abo komu, 3a pesynsratami Heli-
poBi3yanidaLiiH1x AOCIMKEHb, aHATOMis BUTOKY Taka, Lo
ycnix Big enigypanbHoi KpoB iHOT NioM6y Byie He3HaUHUM.

MepcnekTMBY NopanbLWKUX AOCHimKeHb NONAraloTb
Y BUBYEHHI HalbIinbLL iHOPMATUBHMX | MEHLL iHBa3UBHUX
METOOMK BU3HAYEHHS MIiCLA BUTIKAHHS NIKBOPY, OCKINbKW
BOHO 4aCTO 3anMWaeTbCs NpobneMaTnyHuM. Takox no-
TPIGHO 3GiNCHUTI BOCNIMKEHHS 3 NOPIBHAHHS €EeKTUBHOCTI
KOHCEpBAaTUBHWX i XipYpriYH1X METOLIB NiKyBaHHS 3aMeXHO
Bif €TionoriyHmx YnHHukiB CBI.

KoHdnikr iHTepeciB: BiaCyTHil.
Conflicts of interest: authors have no conflict of interest to declare.

Hapinwaa po pepakuii / Received: 29.06.2021
Nicas poonpautoBakHs / Revised: 30.11.2021
MpuiHaATo A0 Apyky / Accepted: 10.12.2021

BipomocrTi npo aBTOpiB:

CrenaHueHko K. A., A-p Mea. Hayk, npodpecop Kad. HeBpoONaToAorii
Ta Herpoxipyprii, XapKkiBcbka MeAUUYHa akaAeMist MiCASAMNAOMHOI
0CBITH, YKpaiHa.

ORCID ID: 0000-0002-3624-4109

Mapuetko B. T, A-p Mea. Hayk, npodecop kad. HEBPONaToAOrii Ta
Hevpoxipyprii, XapkiBcbka MeAYHa akapeMisi NICASAUNAOMHOT
0CBiTH, YKpaiHa.

ORCID ID: 0000-0001-7388-5530

LLmatbko 0. B., KaHA. MeA. HayK, AOLEHT kad. HEBPOMATOAOrii Ta
Herpoxipyprii, XapkiBcbka MeAUUHa akapeMmist NiCASAMMAOMHOI
0CBITH, YKpaiHa.

ORCID ID: 0000-0003-0578-5559

BoHaap O. b., KaHA. MeA. HayK, aCUCTEHT Kad. HeBponaToAorii Ta
Herpoxipyprii, XapkiBcbka MeAMUHa akaaeMmis NiCASAMNAOMHOI
0CBITH, YKpaiHa.

ORCID ID: 0000-0002-6264-1335

Information of authors:

Stepanchenko K. A., MD, PhD, DSc, Professor of the Department
of Neurology and Neurosurgery, Kharkiv Medical Academy of
Postgraduate Education, Ukraine.

Marchenko V. H., MD, PhD, DSc, Professor of the Department

of Neurology and Neurosurgery, Kharkiv Medical Academy of
Postgraduate Education, Ukraine.

Shmatko Yu. V., MD, PhD, Associate Professor of the Department
of Neurology and Neurosurgery, Kharkiv Medical Academy of
Postgraduate Education, Ukraine.

Bondar 0. B., MD, PhD, Assistant of the Department of Neurology
and Neurosurgery, Kharkiv Medical Academy of Postgraduate
Education, Ukraine.

ISSN 2306-4145  http://zmj.zsmu.edu.ua

235


https://orcid.org/0000-0002-3624-4109
https://orcid.org/0000-0001-7388-5530
https://orcid.org/0000-0003-0578-5559
https://orcid.org/0000-0002-6264-1335

Review

Cnucok nitepatypu

(1

[

(3]

[

5]

(]

7]

(8]

&l

[10]

("

[12]

[13]

[14]

[19]

[16]

(7]

(18]

[19]

(20]

[21]

236

International Headache Society. Headache Classification Committee
of the International Headache Society (IHS) The International
Classification of Headache Disorders, 3rd edition. Cephalalgia. 2018.
Vol. 38. Issue 1. P. 1-211. https://doi.org/10.1177/0333102417738202
Kranz P. G., Gray L., Amrhein T. J. Spontaneous Intracranial
Hypotension: 10 Myths and Misperceptions. Headache. 2018. Vol. 58.
Issue 7. P. 948-959. https://doi.org/10.1111/head.13328
Subramanian A., Kecler-Pietrzyk A., Murphy S. M. Spontaneous
intracranial hypotension-a common misdiagnosis. QJM: An International
Journal of Medicine. 2020. Vol. 113. Issue 6. P. 421-422. https://doi.
0rg/10.1093/qjmed/hcaa012

Graff-Radford S. B., Schievink W. |. High-Pressure Headaches, Low-
Pressure Syndromes, and CSF Leaks: Diagnosis and Management.
Headache. 2014. Vol. 54. Issue 2. P. 394-401. https:/doi.org/10.1111/
head.12283

Upadhyaya P., Ailani J. A Review of Spontaneous Intracranial
Hypotension. Current Neurology and Neuroscience Reports. 2019.
Vol. 19. Issue 5. P. 22-32. https://doi.org/10.1007/s11910-019-0938-7
Spontaneous intracranial hypotension: key features for a frequently
misdiagnosed disorder / C. Perez-Vega et al. Neurological Sciences.
2020. Vol. 41. Issue 9. P. 2433-2441. https://doi.org/10.1007/s10072-
020-04368-8

Hebert-Blouin M. N., Mokri B., Shin A. Y. Cerebrospinal fluid volume-
depletion headaches in patients with traumatic brachial plexus injury.
Journal of Neurosurgery. 2013. Vol. 118. Issue 1. P. 149-154. https:/
doi.org/10.3171/2012.9.JNS112368

Cultrera F., Lofrese G., Nasi M. T. Spontaneous intracranial hypotension
due to sacral diverticula: Two-case history and a pocket-sized
review. Neurocirugia. 2019. Vol. 30. Issue 5. P. 228-232. https:/doi.
0rg/10.1016/j.neucir.2018.06.003

Surgical Anatomy Of Dural Defects In Spontaneous Spinal
Cerebrospinal Fluid Leaks / A. A. Cohen-Gadol et al. Operative
Neurosurgery. 2006. Vol. 58. Suppl. 4. P. ONS-238-ONS-245. https:/
doi.org/10.1227/01.NEU.0000204712.16099.FB

Mokri B., Maher C. O., Sencakova D. Spontaneous CSF leaks:
Underlying disorder of connective tissue. Neurology. 2002. Vol. 58.
Issue 5. P. 814-816. https://doi.org/10.1212/WNL.58.5.814
Spontaneous spinal cerebrospinal fluid leaks and minor skeletal
features of Marfan syndrome: a microfibrillopathy / I. Schrijver et al.
Journal of Neurosurgery. 2002. Vol. 96. Issue 3. P. 483-489. https:/
doi.org/10.3171/jns.2002.96.3.0483

Mokri B. Familial Occurrence of Spontaneous Spinal CSF Leaks:
Underlying Connective Tissue Disorder (CME). Headache.
2008. Vol. 48. Issue 1. P. 146-149. https://doi.org/10.1111/j.1526-
4610.2007.00979.x

Orthostatic Headache Syndrome with Csf Leak Secondary To Bony
Pathology of the Cervical Spine / E. J. Eross et al. Cephalalgia.
2002. Vol. 22. Issue 6. P. 439-443. https://doi.org/10.1046/.1468-
2982.2002.00385.x

Spontaneous intracranial hypotension due to thoracic disc herniation.
Casereport/S. C. Winter, N. F. Maartens, P. Anslow, P. J. Teddy. Journal
of Neurosurgery: Spine. 2002. Vol. 96. Issue 3. P. 343-345. https://doi.
0rg/10.3171/spi.2002.96.3.0343

Spontaneous Intracranial Hypotension: Pathogenesis, Diagnosis,
and Treatment / P. G. Kranz, L. Gray, M. D. Malinzak, T. J. Amrhein.
Neuroimaging Clinics of North America. 2019. Vol. 29. Issue 4. P. 581-
594. https://doi.org/10.1016/j.nic.2019.07.006

Spontaneous Intracranial Hypotension May Be an Under-recognized
Cause of Endolymphatic Hydrops / H. Sakano, A. Jafari, W. Allehaiby, J.
P. Harris. Otology & Neurotology. 2020. Vol. 41. Issue 7. P. 860-e863.
https://doi.org/10.1097/MAQ.0000000000002665

Aclinical analysis on 40 cases of spontaneous intracranial hypotension
syndrome/ C. Li et al. Somatosensory & Motor Research. 2019. Vol. 36.
Issue 1. P. 24-30. https://doi.org/10.1080/08990220.2019.1566122

A case of spontaneous intracranial hypotension with transient
neurological symptoms / M. Sugiura et al. Rinsho Shinkeigaku. 2019.
Vol. 59. Issue 8. P. 530-535. https://doi.org/10.5692/clinicalneurol.
¢n-001298

Mokri B. Spontaneous Low Pressure, Low CSF Volume Headaches:
Spontaneous CSF Leaks. Headache. 2013. Vol. 53. Issue 7. P. 1034-
1053. https://doi.org/10.1111/head. 12149

Greater Occipital Nerve Treatment in the Management of Spontaneous
Intracranial Hypotension Headache: A Case Report / G. Niraj,
P. Critchley, M. Kodivalasa, M. Dorgham. Headache. 2017. Vol. 57.
Issue 6. P. 952-955. https://doi.org/10.1111/head.13095

Mathew P. G., Cutrer F. M. Injecting Under Pressure: The Pain of Low
CSF Pressure Headache Responsive to Botulinum Toxin Injections.
Current Neurology and Neuroscience Reports. 2014. Vol. 14. Issue 9.
P. 477. https://doi.org/10.1007/s11910-014-0477-1

ISSN 2306-4145  http://zmj.zsmu.edu.ua

[22]

[23]

[24]

[29]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Headache attributed to spontaneous intracranial hypotension / E. Mea
et al. Neurological Sciences. 2008. Vol. 29. Suppl. 1. P. 164. https:/
doi.org/10.1007/s10072-008-0914-5

CrenaHueHko K. A. MblweyHas AMCHYHKLUMS Npu ronosHoi 6onu
HanpshkeHWst y NMOAPOCTKOB U MeToabl eé koppekuwu. MeduyHi nep-
crekmusu. 2017. T. 22. Ne 1. C. 76-80. https://doi.org/10.26641/2307-
0404.2017.1.101420

Spontaneous Intracranial Hypotension Presenting As Cervicogenic
Headache: Case Report and Review of Literature / N. K. Primalani,
T.J. Quek, D. Low, S. Low. World Neurosurgery. 2019. Vol. 130. P. 550-
554. https://doi.org/10.1016/j.wneu.2019.05.107

Mokri B. Spontaneous Csf Leaks Mimicking Benign Exertional
Headaches. Cephalalgia. 2002. Vol. 22. Issue 10. P. 780-783. https:/
doi.org/10.1046/].1468-2982.2002.00400.x

Spontaneous Intracranial Hypotension Mimicking Aneurysmal
Subarachnoid Hemorrhage / W. I. Schievink, E. F. Wijdicks, F. B. Meyer,
V.K. Sonntag. Neurosurgery. 2001. Vol. 48. Issue 3. P. 513-517. https:/
doi.org/10.1097/00006123-200103000-00009

Leep Hunderfund A. N., Mokri B. Second-half-of-the-day headache
as a manifestation of spontaneous CSF leak. Journal of Neurology.
2012. Vol. 259. Issue 2. P. 306-310. https://doi.org/10.1007/s00415-
011-6181-z

Mokri B., AksamitA. J., Atkinson J. L. Paradoxical Postural Headaches
in Cerebrospinal Fluid Leaks. Cephalalgia. 2004. Vol. 24. Issue 10.
P. 883-887. https://doi.org/10.1111/1.1468-2982.2004.00763.x

The domino effect of acephalgic spontaneous intracranial hypotension /
U. Pensato et al. Neurological Sciences. 2021. Vol. 42. Issue 1. P. 309-
312. https://doi.org/10.1007/s10072-020-04755-1

Benign paroxysmal positional vertigo in spontaneous intracranial
hypotension / P. Xia et al. Neurological Research. 2018. Vol. 40.
Issue 10. P. 868-873. https:/doi.org/10.1080/01616412.2018.1495883
Spontaneous intracranial hypotension causing reversible frontotemporal
dementia / M. Hong et al. Neurology. 2002. Vol. 58. Issue 8. P. 1285-
1287. https://doi.org/10.1212/wnl.58.8.1285

Mokri B. Movement disorders associated with spontaneous CSF leaks:
A case series. Cephalalgia. 2014. Vol. 34. Issue 14. P. 1134-1141.
https://doi.org/10.1177/0333102414531154

Update on the Diagnosis and Treatment of Spontaneous Intracranial
Hypotension / P. G. Kranz, M. D. Malinzak, T. J. Amrhein, L. Gray.
Current Pain and Headache Reports. 2017. Vol. 21. Issue 8. P. 37.
https://doi.org/10.1007/s11916-017-0639-3

Neilson D., Martin V. T. Joint Hypermobility and Headache:
Understanding the Glue That Binds the Two Together — Part 1.
Headache. 2014. Vol. 54. Issue 8. P. 1393-1402. https://doi.org/10.1111/
head.12418

Trendelenburg Position: A Tool to Screen for the Presence of a Low CSF
Pressure Syndrome in Daily Headache Patients / T. Rozen, S. Swidan,
R. Hamel, J. Saper. Headache. 2008. Vol. 48. Issue 9. P. 1366-1371.
https://doi.org/10.1111/1.1526-4610.2007.01027.x

Diagnostic Criteria for Headache Due to Spontaneous Intracranial
Hypotension: A Perspective / W. |. Schievink et al. Headache.
2011. Vol. 51. Issue 9. P. 1442-1444. https://doi.org/10.1111/].1526-
4610.2011.01911.x

Spontaneous intracranial hypotension syndrome may mimic aseptic
meningitis / |. |. Balkan et al. Scandinavian Journal of Infectious
Diseases. 2012. Vol. 44. Issue 7. P. 481-488. https://doi.org/10.3109/
00365548.2012.664776

Mokri B. Radioisotope Cisternography in Spontaneous CSF Leaks:
Interpretations and Misinterpretations. Headache. 2014. Vol. 54.
Issue 8. P. 1358-1368. https://doi.org/10.1111/head.12421
Spontaneous Intracranial Hypotension: A Systematic Imaging Approach
for CSF Leak Localization and Management Based on MRI and
Digital Subtraction Myelography / R. I. Farb et al. American Journal
of Neuroradiology. 2019. Vol. 40. Issue 4. P. 745-753. https://doi.
org/10.3174/ajnr.A6016

Spontaneous Intracranial Hypotension: Atypical Radiologic
Appearances, Imaging Mimickers, and Clinical Look-Alikes / K. M.
Bond et al. American Journal of Neuroradiology. 2020. Vol. 41. Issue 8.
P. 1339-1347. https://doi.org/10.3174/ajnr.A6637

Renal Contrast on CT Myelography: Diagnostic Value in Patients with
Spontaneous Intracranial Hypotension / K. A. Kinsman et al. American
Journal of Neuroradiology. 2019. Vol. 40. Issue 2. P. 376-381. https:/
doi.org/10.3174/ajnr.A5934

Yoon M. K., Parsa A. T., Horton J. C. Skull thickening, paranasal
sinus expansion, and sella turcica shrinkage from chronic intracranial
hypotension. Journal of Neurosurgery: Pediatrics. 2013. Vol. 11.
Issue 6. P. 667-672. https://doi.org/10.3171/2013.2.PEDS 12560
Amrhein T. J., Kranz P. G. Spontaneous Intracranial Hypotension:
Imaging in Diagnosis and Treatment. Radiologic Clinics of North
America. 2019. Vol. 57. Issue 2. P. 439-451. https://doi.org/10.1016/j.
rcl.2018.10.004

Zaporozhye medical journal. Volume 24. No. 2, March — April 2022


https://doi.org/10.1177/0333102417738202
https://doi.org/10.1111/head.13328
https://doi.org/10.1093/qjmed/hcaa012
https://doi.org/10.1093/qjmed/hcaa012
https://doi.org/10.1111/head.12283
https://doi.org/10.1111/head.12283
https://doi.org/10.1007/s11910-019-0938-7
https://doi.org/10.1007/s10072-020-04368-8
https://doi.org/10.1007/s10072-020-04368-8
https://doi.org/10.3171/2012.9.JNS112368
https://doi.org/10.3171/2012.9.JNS112368
https://doi.org/10.1016/j.neucir.2018.06.003
https://doi.org/10.1016/j.neucir.2018.06.003
https://doi.org/10.1227/01.NEU.0000204712.16099.FB
https://doi.org/10.1227/01.NEU.0000204712.16099.FB
https://doi.org/10.1212/WNL.58.5.814
https://doi.org/10.3171/jns.2002.96.3.0483
https://doi.org/10.3171/jns.2002.96.3.0483
https://doi.org/10.1111/j.1526-4610.2007.00979.x
https://doi.org/10.1111/j.1526-4610.2007.00979.x
https://doi.org/10.1046/j.1468-2982.2002.00385.x
https://doi.org/10.1046/j.1468-2982.2002.00385.x
https://doi.org/10.3171/spi.2002.96.3.0343
https://doi.org/10.3171/spi.2002.96.3.0343
https://doi.org/10.1016/j.nic.2019.07.006
https://doi.org/10.1097/MAO.0000000000002665
https://doi.org/10.1080/08990220.2019.1566122
https://doi.org/10.5692/clinicalneurol.cn-001298
https://doi.org/10.5692/clinicalneurol.cn-001298
https://doi.org/10.1111/head.12149
https://doi.org/10.1111/head.13095
https://doi.org/10.1007/s11910-014-0477-1
https://doi.org/10.1007/s10072-008-0914-5
https://doi.org/10.1007/s10072-008-0914-5
https://doi.org/10.26641/2307-0404.2017.1.101420
https://doi.org/10.26641/2307-0404.2017.1.101420
https://doi.org/10.1016/j.wneu.2019.05.107
https://doi.org/10.1046/j.1468-2982.2002.00400.x
https://doi.org/10.1046/j.1468-2982.2002.00400.x
https://doi.org/10.1097/00006123-200103000-00009
https://doi.org/10.1097/00006123-200103000-00009
https://doi.org/10.1007/s00415-011-6181-z
https://doi.org/10.1007/s00415-011-6181-z
https://doi.org/10.1111/j.1468-2982.2004.00763.x
https://doi.org/10.1007/s10072-020-04755-1
https://doi.org/10.1080/01616412.2018.1495883
https://doi.org/10.1212/wnl.58.8.1285
https://doi.org/10.1177/0333102414531154
https://doi.org/10.1007/s11916-017-0639-3
https://doi.org/10.1111/head.12418
https://doi.org/10.1111/head.12418
https://doi.org/10.1111/j.1526-4610.2007.01027.x
https://doi.org/10.1111/j.1526-4610.2011.01911.x
https://doi.org/10.1111/j.1526-4610.2011.01911.x
https://doi.org/10.3109/00365548.2012.664776
https://doi.org/10.3109/00365548.2012.664776
https://doi.org/10.1111/head.12421
https://doi.org/10.3174/ajnr.A6016
https://doi.org/10.3174/ajnr.A6016
https://doi.org/10.3174/ajnr.A6637
https://doi.org/10.3174/ajnr.A5934
https://doi.org/10.3174/ajnr.A5934
https://doi.org/10.3171/2013.2.PEDS12560
https://doi.org/10.1016/j.rcl.2018.10.004
https://doi.org/10.1016/j.rcl.2018.10.004

[44]

49]

[46]

[47]

48]

[49]

[50]

(51

[52]

53]

[54]

[59]

[56]

(571

(58]

(59]

[60]

[61]

(62]

[63]

[64]

[65]

[66]

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.

Shah V. N., Dillon W. P. Spontaneous Intracranial Hypotension With
Brain Sagging Attributable to a Cerebrospinal Fluid-Venous Fistula.
JAMA Neurology. 2020. Vol. 77. Issue 10. P. 1320-1321. https:/doi.
org/10.1001/jamaneurol.2020.2372

Correlations among brain and spinal MRI findings in spontaneous
intracranial hypotension / J. W. Wu et al. Cephalalgia. 2018. Vol. 38.
Issue 14. P. 1998-2005. https://doi.org/10.1177/0333102418804161
Diskogenic microspurs as a major cause of intractable spontaneous
intracranial hypotension/ J. Beck et al. Neurology. 2016. Vol. 87. Issue 12.
P. 1220-1226. https://doi.org/10.1212/WWNL.0000000000003122
Mokri B. The Monro-Kellie hypothesis: Applications in CSF volume
depletion. Neurology. 2001. Vol. 56. Issue 12. P. 1746-1748. https:/
doi.org/10.1212/wnl.56.12.1746

Neuroimaging features of spontaneous intracranial hypotension /
L. Spelle et al. Neuroradiology. 2001. Vol. 43. Issue 8. P. 622-627.
https://doi.org/10.1007/s002340000529

Clinical and radiological prognostic factors in spontaneous intracranial
hypotension: a case series / U. Pensato et al. Neurological Sciences.
2020. Vol. 41. Suppl. 2. P. 475-477. https://doi.org/10.1007/s10072-
020-04664-3

Luetmer P. H., Mokri B. Dynamic CT Myelography: A Technique for
Localizing High-Flow Spinal Cerebrospinal Fluid Leaks. American
Journal of Neuroradiology. 2003. Vol. 24. Issue 8. P. 1711-1714.

The Role of MR Myelography with Intrathecal Gadolinium in Localization
of Spinal CSF Leaks in Patients with Spontaneous Intracranial
Hypotension / J. J. Akbar et al. American Journal of Neuroradiology.
2012. Vol. 33. Issue 3. P. 535-540. https://doi.org/10.3174/ajnr.A2815
Spontaneous Intracranial Hypotension: A Review and Introduction of an
Algorithm For Management / B. Davidson et al. World Neurosurgery.
2017.Vol. 101. P. 343-349. https://doi.org/10.1016/j.wneu.2017.01.123
Sensitivity of MRI of the spine compared with CT myelography in
orthostatic headache with CSF leak / A. Starling et al. Neurology.
2013. Vol. 81. Issue 20. P. 1789-1792. https://doi.org/10.1212/01.
wnl.0000435555.13695.22

Cerebral Venous Thrombosis in Spontaneous Intracranial Hypotension:
A Report on 4 Cases and a Review of the Literature / D. Zhang et al.
Headache. 2018. Vol. 58. Issue 8. P. 1244-1255. https://doi.org/10.1111/
head.13413

Headache in spontaneous intracranial hypotension: an overview with
indications for differential diagnosis in the clinical practice / D. D’Amico
etal. Neurological Sciences. 2020. Vol. 41. Suppl. 2. P. 423-427. https:/
doi.org/10.1007/s10072-020-04642-9

Leep Hunderfund A. N., Mokri B. Orthostatic headache without CSF
leak. Neurology. 2008. Vol. 71. Issue 23. P. 1902-1906. https://doi.
0rg/10.1212/01.wnl.0000336655.07617.0

The Headaches / eds. J. Olesen, P. Tfelt-Hansen, K. M. A. Welch. 2nd
ed. Philadelphia, PA : Lippincott, Williams & Wilkins, 2000. 1169 p.
Mokri B. Spontaneous CSF Leaks: Low CSF Volume Syndromes.
Neurologic Clinics. 2014. Vol. 32. Issue 2. P. 397-422. https://doi.
0rg/10.1016/j.ncl.2013.11.002

Headache attributed to spontaneous low CSF pressure: report of
three cases responsive to corticosteroids / S. Gentile et al. European
Journal of Neurology. 2004. Vol. 11. Issue 12. P. 849-851. https://doi.
0rg/10.1111/}.1468-1331.2004.00898 .x

Intrathecal saline infusion in the treatment of obtundation associated
with spontaneous intracranial hypotension: technical case report / D.
K. Binder, W. P. Dillon, R. A. Fishman, M. H. Schmidt. Neurosurgery.
2002. Vol. 51. Issue 3. P. 830-837.

Bilateral greater occipital nerve block for treatment of post-dural
puncture headache after caesarean operations / E. Uyar Tiirkyilmaz,
N. Camgbz Eryilmaz, N. Aydin Giizey, O. Moraloglu. Brazilian Journal
of Anesthesiology. 2016. Vol. 66. Issue 5. P. 445-450. https:/doi.
0rg/10.1016/j.bjane.2015.03.004

Rajesh M. C., Noone M. L., Harish Babu P. S. Epidural blood patch for
spontaneous intracranial hypotension. The National Medical Journal of
India. 2019. Vol. 32. Issue 5. P. 288-289. https://doi.org/10.4103/0970-
258X.295965

Sencakova D., Mokri B., McClelland R. L. The efficacy of epidural blood
patch in spontaneous CSF leaks. Neurology, 2001. Vol. 57. Issue 10.
P. 1921-1923. https://doi.org/10.1212/wnl.57.10.1921

Epidural Fibrin Glue Injection Stops Persistent Postdural Puncture
Headache / B. J. Crul, B. M. Gerritse, R. T. van Dongen, H. C.
Schoonderwaldt. Anesthesiology. 1999. Vol. 91. Issue 2. P. 576-577.
https://doi.org/10.1097/00000542-199908000-00039

Epidural blood patch for spontaneous intracranial hypotension (SIH):
a report of two cases / G. Arumugam, S. Ram, P. Bhaskar Naidu, S.
Kumaravelu. Tropical Doctor. 2020. Vol. 50. Issue 4. P. 369-373. https:/
doi.org/10.1177/0049475520933140

Epidural blood patch in Trendelenburg position pre-medicated with
acetazolamide to treat spontaneous intracranial hypotension / E.
Ferrante et al. European Journal of Neurology. 2010. Vol. 17. Issue 5.
P. 715-719. https://doi.org/10.1111/1.1468-1331.2009.02913.x

167]

[68]

[69]

[70]

[71]

Spontaneous Intracranial Hypotension and Its Management with a
Cervical Epidural Blood Patch: A Case Report / R. A. Akbar et al. The
American Journal of Case Reports. 2020. Vol. 21. P. €925986. https://
doi.org/10.12659/AJCR.925986

Lumbar epidural blood patch for the treatment of spontaneous
intracranial hypotension / J. P. Santos, A. M. Silva, R. M. Velasco, M.
J. Freitas. Journal of Clinical Anesthesia. 2020. Vol. 60. P. 11. https:/
doi.org/10.1016/j.jclinane.2019.08.014

Surgical treatment of spontaneous spinal cerebrospinal fluid leaks /
W. I. Schievink et al. Journal of Neurosurgery. 1998. Vol. 88. Issue 2.
P. 243-246. https://doi.org/10.3171/jns.1998.88.2.0243

Schievink W. I. Spontaneous Spinal Cerebrospinal Fluid Leaks and
Intracranial Hypotension. JAMA. 2006. Vol. 295. Issue 19. P. 2286-
2296. https://doi.org/10.1001/jama.295.19.2286

Mostofi E., Schievink W. 1., Sim V. L. Dural Reduction Surgery: A
Treatment Option for Frontotemporal Brain Sagging Syndrome.
Canadian Journal of Neurological Sciences. 2016. Vol. 43. Issue 4.
P. 593-595. https://doi.org/10.1017/cjn.2016.3

References

[

[2]

13]

[4]

18]

(6]

[

8]

1

[10]

(1]

[12]

[13]

[14]

[13]

[16]

International Headache Society. (2018). Headache Classification Com-
mittee of the International Headache Society (IHS) The International
Classification of Headache Disorders, 3rd edition. Cephalalgia, 38(1),
1-211. https://doi.org/10.1177/0333102417738202

Kranz, P. G., Gray, L., & Amrhein, T. J. (2018). Spontaneous Intracranial
Hypotension: 10 Myths and Misperceptions. Headache, 58(7), 948-959.
https://doi.org/10.1111/head. 13328

Subramanian, A., Kecler-Pietrzyk, A., & Murphy, S. M. (2020). Spon-
taneous intracranial hypotension-a common misdiagnosis. QJM:
An International Journal of Medicine, 113(6), 421-422. https://doi.
0rg/10.1093/gjmed/hcaa012

Graff-Radford, S. B., & Schievink, W. I. (2014). High-Pressure Head-
aches, Low-Pressure Syndromes, and CSF Leaks: Diagnosis and
Management. Headache, 54(2), 394-401. https://doi.org/10.1111/
head.12283

Upadhyaya, P., &Ailani, J. (2019). AReview of Spontaneous Intracranial
Hypotension. Current Neurology and Neuroscience Reports, 19(5),
Article 22. https://doi.org/10.1007/s11910-019-0938-7

Perez-Vega, C., Robles-Lomelin, P., Robles-Lomelin, I., & Garcia Na-
varro, V. (2020). Spontaneous intracranial hypotension: key features
for a frequently misdiagnosed disorder. Neurological Sciences, 41(9),
2433-2441. https://doi.org/10.1007/s10072-020-04368-8
Hébert-Blouin, M. N., Mokri, B., Shin, A. Y., Bishop, A. T., & Spin-
ner, R. J. (2013). Cerebrospinal fluid volume-depletion headaches in
patients with traumatic brachial plexus injury. Journal of Neurosurgery,
118(1), 149-154. https://doi.org/10.3171/2012.9.JNS 112368

Cultrera, F., Lofrese, G., & Nasi, M. T. (2019). Spontaneous intracranial
hypotension due to sacral diverticula: Two-case history and a pock-
et-sized review. Neurocirugia, 30(5), 228-232. https://doi.org/10.1016/.
neucir.2018.06.003

Cohen-Gadol, A. A., Mokri, B., Piepgras, D. G., Meyer, F. B., &
Atkinson, J. L. D. (2006). Surgical Anatomy Of Dural Defects In
Spontaneous Spinal Cerebrospinal Fluid Leaks. Operative Neurosur-
gery, 58(Suppl. 4), ONS-238-ONS-245. https://doi.org/10.1227/01.
NEU.0000204712.16099.FB

Mokri, B., Maher, C. O., & Sencakova, D. (2002). Spontaneous CSF
leaks: Underlying disorder of connective tissue. Neurology, 58(5), 814-
816. https://doi.org/10.1212/wnl.58.5.814

Schrijver, 1., Schievink, W. I., Godfrey, M., Meyer, F. B., &
Francke, U. (2002). Spontaneous spinal cerebrospinal fluid leaks
and minor skeletal features of Marfan syndrome: a microfibrillopathy.
Journal of Neurosurgery, 96(3), 483-489. https://doi.org/10.3171/
jns.2002.96.3.0483

Mokri, B. (2008). Familial Occurrence of Spontaneous Spinal CSF
Leaks: Underlying Connective Tissue Disorder (CME). Headache,
48(1), 146-149. https://doi.org/10.1111/1.1526-4610.2007.00979.x
Eross, E. J., Dodick, D. W., Nelson, K. D., Bosch, P., & Lyons, M. (2002).
Orthostatic Headache Syndrome with Csf Leak Secondary To Bony
Pathology of the Cervical Spine. Cephalalgia, 22(6), 439-443. https://
doi.org/10.1046/1.1468-2982.2002.00385.x

Winter, S. C., Maartens, N. F., Anslow, P., & Teddy, P. J. (2002).
Spontaneous intracranial hypotension due to thoracic disc herniation.
Case report. Journal of Neurosurgery: Spine, 96(3), 343-345. https://
doi.org/10.3171/spi.2002.96.3.0343

Kranz, P. G., Gray, L., Malinzak, M. D., & Amrhein, T. J. (2019).
Spontaneous Intracranial Hypotension: Pathogenesis, Diagnosis, and
Treatment. Neuroimaging Clinics of North America, 29(4), 581-594.
https://doi.org/10.1016/}.nic.2019.07.006

Sakano, H., Jafari, A., Allehaiby, W., & Harris, J. P. (2020). Sponta-
neous Intracranial Hypotension May Be an Under-recognized Cause
of Endolymphatic Hydrops. Otology & Neurotology, 41(7), e860-e863.
https://doi.org/10.1097/MAQ.0000000000002665

Ornsaam

ISSN 2306-4145  http://zmj.zsmu.edu.ua 237


https://doi.org/10.1001/jamaneurol.2020.2372
https://doi.org/10.1001/jamaneurol.2020.2372
https://doi.org/10.1177/0333102418804161
https://doi.org/10.1212/WNL.0000000000003122
https://doi.org/10.1212/wnl.56.12.1746
https://doi.org/10.1212/wnl.56.12.1746
https://doi.org/10.1007/s002340000529
https://doi.org/10.1007/s10072-020-04664-3
https://doi.org/10.1007/s10072-020-04664-3
https://doi.org/10.3174/ajnr.A2815
https://doi.org/10.1016/j.wneu.2017.01.123
https://doi.org/10.1212/01.wnl.0000435555.13695.22
https://doi.org/10.1212/01.wnl.0000435555.13695.22
https://doi.org/10.1111/head.13413
https://doi.org/10.1111/head.13413
https://doi.org/10.1007/s10072-020-04642-9
https://doi.org/10.1007/s10072-020-04642-9
https://doi.org/10.1212/01.wnl.0000336655.07617.e0
https://doi.org/10.1212/01.wnl.0000336655.07617.e0
https://doi.org/10.1016/j.ncl.2013.11.002
https://doi.org/10.1016/j.ncl.2013.11.002
https://doi.org/10.1111/j.1468-1331.2004.00898.x
https://doi.org/10.1111/j.1468-1331.2004.00898.x
https://doi.org/10.1016/j.bjane.2015.03.004
https://doi.org/10.1016/j.bjane.2015.03.004
https://doi.org/10.4103/0970-258X.295965
https://doi.org/10.4103/0970-258X.295965
https://doi.org/10.1212/wnl.57.10.1921
https://doi.org/10.1097/00000542-199908000-00039
https://doi.org/10.1177/0049475520933140
https://doi.org/10.1177/0049475520933140
https://doi.org/10.1111/j.1468-1331.2009.02913.x
https://doi.org/10.12659/AJCR.925986
https://doi.org/10.12659/AJCR.925986
https://doi.org/10.1016/j.jclinane.2019.08.014
https://doi.org/10.1016/j.jclinane.2019.08.014
https://doi.org/10.3171/jns.1998.88.2.0243
https://doi.org/10.1001/jama.295.19.2286
https://doi.org/10.1017/cjn.2016.3
https://doi.org/10.1177/0333102417738202
https://doi.org/10.1111/head.13328
https://doi.org/10.1093/qjmed/hcaa012
https://doi.org/10.1093/qjmed/hcaa012
https://doi.org/10.1111/head.12283
https://doi.org/10.1111/head.12283
https://doi.org/10.1007/s11910-019-0938-7
https://doi.org/10.1007/s10072-020-04368-8
https://doi.org/10.3171/2012.9.JNS112368
https://doi.org/10.1016/j.neucir.2018.06.003
https://doi.org/10.1016/j.neucir.2018.06.003
https://doi.org/10.1227/01.NEU.0000204712.16099.FB
https://doi.org/10.1227/01.NEU.0000204712.16099.FB
https://doi.org/10.1212/WNL.58.5.814
https://doi.org/10.3171/jns.2002.96.3.0483
https://doi.org/10.3171/jns.2002.96.3.0483
https://doi.org/10.1111/j.1526-4610.2007.00979.x
https://doi.org/10.1046/j.1468-2982.2002.00385.x
https://doi.org/10.1046/j.1468-2982.2002.00385.x
https://doi.org/10.3171/spi.2002.96.3.0343
https://doi.org/10.3171/spi.2002.96.3.0343
https://doi.org/10.1016/j.nic.2019.07.006
https://doi.org/10.1097/MAO.0000000000002665

Review

[17]

(18]

[19]

[20]

21

[22]

(23]

[24]

(29]

26]

[27]

28]

[29]

(30]

(31]

[32]

(33]

(34]

(35]

(36]

[37]

Li, C., Raza, H. K., Chansysouphanthong, T., Zu, J., & Cui, G. (2019).
Aclinical analysis on 40 cases of spontaneous intracranial hypotension
syndrome. Somatosensory & Motor Research, 36(1), 24-30. https:/doi.
0rg/10.1080/08990220.2019.1566122

Sugiura, M., Shibata, K., Saito, S., Nishimura, Y., Takahashi, K., &
Sakura, H. (2019). A case of spontaneous intracranial hypotension with
transient neurological symptoms. Rinsho Shinkeigaku, 59(8), 530-535.
https://doi.org/10.5692/clinicalneurol.cn-001298

Mokri, B. (2013). Spontaneous Low Pressure, Low CSF Volume
Headaches: Spontaneous CSF Leaks. Headache, 53(7), 1034-1053.
https://doi.org/10.1111/head. 12149

Niraj, G., Critchley, P., Kodivalasa, M., & Dorgham, M. (2017). Greater
Occipital Nerve Treatment in the Management of Spontaneous Intracra-
nial Hypotension Headache: A Case Report. Headache, 57(6), 952-955.
https://doi.org/10.1111/head. 13095

Mathew, P. G., & Cutrer, F. M. (2014). Injecting Under Pressure: The
Pain of Low CSF Pressure Headache Responsive to Botulinum Toxin
Injections. Current Neurology and Neuroscience Reports, 14(9), Article
477. https://doi.org/10.1007/s11910-014-0477-1

Mea, E., Chiapparini, L., Savoiardo, M., Franzini, A., Bussone, G., &
Leone, M. (2008). Headache attributed to spontaneous intracranial
hypotension. Neurological Sciences, 29(Suppl. 1), Article 164. https://
doi.org/10.1007/s10072-008-0914-5

Stepanchenko, K. A. (2017). Myshechnaya disfunktsiya pri golovnoi boli
napryazheniya u podrostkov i metody ee korrektsii [Muscle dysfunction
in tension-type headache in adolescents and methods of its correction].
Medychni perspektyvy, 22(1), 76-80. https://doi.org/10.26641/2307-
0404.2017.1.101420 [in Russian].

Primalani, N. K., Quek, T. J., Low, D., & Low, S. (2019). Spontaneous
Intracranial Hypotension Presenting As Cervicogenic Headache: Case
Report and Review of Literature. World Neurosurgery, 130, 550-554.
https://doi.org/10.1016/j.wneu.2019.05.107

Mokri, B. (2002). Spontaneous Csf Leaks Mimicking Benign Exertional
Headaches. Cephalalgia, 22(10), 780-783. https://doi.org/10.1046/
j.1468-2982.2002.00400.x

Schievink, W. I., Wijdicks, E. F., Meyer, F. B., & Sonntag, V. K. (2001).
Spontaneous Intracranial Hypotension Mimicking Aneurysmal Sub-
arachnoid Hemorrhage. Neurosurgery, 48(3), 513-517. https://doi.
0rg/10.1097/00006123-200103000-00009

Leep Hunderfund, A. N., & Mokri, B. (2012). Second-half-of-the-day
headache as a manifestation of spontaneous CSF leak. Journal of
Neurology, 259(2), 306-310. https://doi.org/10.1007/s00415-011-6181-z
Mokri, B., Aksamit, A. J., & Atkinson, J. L. (2004). Paradoxical Postural
Headaches in Cerebrospinal Fluid Leaks. Cephalalgia, 24(10), 883-887.
https://doi.org/10.1111/j.1468-2982.2004.00763.x

Pensato, U., Giammello, F., Baldini, T., Zaniboni, A., Piccolo, L.,
Arnone, G., Gentile, M., Cirillo, L., Simonetti, L., Isceri, S., &
Zini, A. (2021). The domino effect of acephalgic spontaneous intra-
cranial hypotension. Neurological Sciences, 42(1), 309-312. https:/
doi.org/10.1007/s10072-020-04755-1

Xia, P., Zhang, S.R., Zhou, Z. J., Shao, Y. Q., & Hu, X. Y. (2018). Benign
paroxysmal positional vertigo in spontaneous intracranial hypotension.
Neurological Research, 40(10), 868-873. https:/doi.org/10.1080/016
16412.2018.1495883

Hong, M., Shah, G. V., Adams, K. M., Turner, R. S., & Foster, N. L.
(2002). Spontaneous intracranial hypotension causing reversible
frontotemporal dementia. Neurology, 58(8), 1285-1287. https://doi.
0rg/10.1212/wnl.58.8.1285

Mokri, B. (2014). Movement disorders associated with spontaneous
CSF leaks: A case series. Cephalalgia, 34(14), 1134-1141. https:/doi.
0rg/10.1177/0333102414531154

Kranz, P. G., Malinzak, M. D., Amrhein, T. J., & Gray, L. (2017). Update
on the Diagnosis and Treatment of Spontaneous Intracranial Hypoten-
sion. Current Pain and Headache Reports, 21(8), Article 37. https://doi.
0rg/10.1007/s11916-017-0639-3

Neilson, D., & Martin, V. T. (2014). Joint Hypermobility and Headache:
Understanding the Glue That Binds the Two Together — Part 1. Head-
ache, 54(8), 1393-1402. https://doi.org/10.1111/head.12418

Rozen, T., Swidan, S., Hamel, R., & Saper, J. (2008). Trendelenburg
Position: A Tool to Screen for the Presence of a Low CSF Pressure
Syndrome in Daily Headache Patients. Headache, 48(9), 1366-1371.
https://doi.org/10.1111/j.1526-4610.2007.01027 x

Schievink, W. 1., Dodick, D. W., Mokri, B., Silberstein, S., Bousser, M. G.,
& Goadsby, P. J. (2011). Diagnostic Criteria for Headache Due to
Spontaneous Intracranial Hypotension: A Perspective. Headache,
51(9), 1442-1444. https://doi.org/10.1111/].1526-4610.2011.01911.x
Balkan, I. ., Albayram, S., Ozaras, R., Yilmaz, M. H., Ozbayrak, M.,
Mete, B., Yemisen, M., & Tabak, F. (2012). Spontaneous intracranial
hypotension syndrome may mimic aseptic meningitis. Scandinavian
Journal of Infectious Diseases, 44(7), 481-488. https://doi.org/10.310
9/00365548.2012.664776

ISSN 2306-4145  http://zmj.zsmu.edu.ua

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[59]

[56]

Mokri, B. (2014). Radioisotope Cisternography in Spontaneous CSF
Leaks: Interpretations and Misinterpretations. Headache, 54(8), 1358-
1368. https://doi.org/10.1111/head. 12421

Farb, R. I., Nicholson, P. J., Peng, P. W., Massicotte, E. M., Lay, C.,
Krings, T., & terBrugge, K. G. (2019). Spontaneous Intracranial Hypo-
tension: A Systematic Imaging Approach for CSF Leak Localization
and Management Based on MRI and Digital Subtraction Myelography.
American Journal of Neuroradiology, 40(4), 745-753. https://doi.
org/10.3174/ajnr.A6016

Bond, K. M., Benson, J. C., Cutsforth-Gregory, J. K., Kim, D. K.,
Diehn, F. E., & Carr, C. M. (2020). Spontaneous Intracranial Hypoten-
sion: Atypical Radiologic Appearances, Imaging Mimickers, and Clinical
Look-Alikes. American Journal of Neuroradiology, 41(8), 1339-1347.
https://doi.org/10.3174/ajnr.A6637

Kinsman, K. A., Verdoorn, J. T., Luetmer, P. H., Clark, M. S., &
Diehn, F. E. (2019). Renal Contrast on CT Myelography: Diagnostic
Value in Patients with Spontaneous Intracranial Hypotension. American
Journal of Neuroradiology, 40(2), 376-381. https://doi.org/10.3174/
ajnr.A5934

Yoon, M. K., Parsa, A. T., & Horton, J. C. (2013). Skull thickening,
paranasal sinus expansion, and sella turcica shrinkage from chronic
intracranial hypotension. Journal of Neurosurgery: Pediatrics, 11(6),
667-672. https:/doi.org/10.3171/2013.2.PEDS 12560

Amrhein, T. J., & Kranz, P. G. (2019). Spontaneous Intracranial Hy-
potension: Imaging in Diagnosis and Treatment. Radliologic Clinics of
North America, 57(2), 439-451. https://doi.org/10.1016/j.rcl.2018.10.004
Shah, V. N., & Dillon, W. P. (2020). Spontaneous Intracranial Hypoten-
sion With Brain Sagging Attributable to a Cerebrospinal Fluid-Venous
Fistula. JAMA Neurology, 77(10), 1320-1321. https://doi.org/10.1001/
jamaneurol.2020.2372

Wu, J. W,, Wang, Y. F,, Fuh, J. L., Lirng, J. F,, Chen, S. P, Hseu, S. S.,
& Wang, S. J. (2018). Correlations among brain and spinal MRl findings
in spontaneous intracranial hypotension. Cephalalgia, 38(14), 1998-
2005. https://doi.org/10.1177/0333102418804161

Beck, J., Ulrich, C. T., Fung, C., Fichtner, J., Seidel, K., Fiechter, M.,
Hsieh, K., Murek, M., Bervini, D., Meier, N., Mono, M. L., Mordasini, P.,
Hewer, E., Z'Graggen, W. J., Gralla, J., & Raabe, A. (2016). Diskogenic
microspurs as a major cause of intractable spontaneous intracranial
hypotension. Neurology, 87(12), 1220-1226. https://doi.org/10.1212/
WNL.0000000000003122

Mokri, B. (2001). The Monro-Kellie hypothesis: Applications in CSF vo-
lume depletion. Neurology, 56(12), 1746-1748. https://doi.org/10.1212/
wnl.56.12.1746

Spelle, L., Boulin, A., Tainturier, C., Visot, A., Graveleau, P., &
Pierot, L. (2001). Neuroimaging features of spontaneous intracranial
hypotension. Neuroradiology, 43(8), 622-627. https:/doi.org/10.1007/
5002340000529

Pensato, U., Russo, C., Favoni, V., Cirillo, L., Asioli, G. M., Cortelli, P.,
Cevoli, S., & Pierangeli, G. (2020). Clinical and radiological prognostic
factors in spontaneous intracranial hypotension: a case series. Neu-
rological Sciences, 41(Suppl. 2), 475-477. https:/doi.org/10.1007/
$10072-020-04664-3

Luetmer, P. H., & Mokri, B. (2003). Dynamic CT Myelography: A
Technique for Localizing High-Flow Spinal Cerebrospinal Fluid Leaks.
American Journal of Neuroradiology, 24(8), 1711-1714.

Akbar, J. J., Luetmer, P. H., Schwartz, K. M., Hunt, C. H., Diehn, F. E.,
& Eckel, L. J. (2012). The Role of MR Myelography with Intrathecal
Gadolinium in Localization of Spinal CSF Leaks in Patients with Spon-
taneous Intracranial Hypotension. American Journal of Neuroradiology,
33(3), 535-540. https://doi.org/10.3174/ajnr.A2815

Davidson, B., Nassiri, F., Mansouri, A., Badhiwala, J. H., Witiw, C. D.,
Shamiji, M. F., Peng, P. W, Farb, R. |., & Bernstein, M. (2017). Spon-
taneous Intracranial Hypotension: A Review and Introduction of an
Algorithm For Management. World Neurosurgery, 101, 343-349. https:/
doi.org/10.1016/j.wneu.2017.01.123

Starling, A., Hernandez, F., Hoxworth, J. M., Trentman, T., Halker, R.,
Vargas, B. B., Hastriter, E., & Dodick, D. (2013). Sensitivity of MRI of
the spine compared with CT myelography in orthostatic headache with
CSF leak. Neurology, 81(20), 1789-1792. https:/doi.org/10.1212/01.
wnl.0000435555.13695.22

Zhang, D., Wang, J., Zhang, Q., He, F., & Hu, X. (2018). Cerebral Ve-
nous Thrombosis in Spontaneous Intracranial Hypotension: AReport on
4 Cases and a Review of the Literature. Headache, 58(8), 1244-1255.
https://doi.org/10.1111/head. 13413

D’Amico, D., Usai, S., Chiapparini, L., Erbetta, A., Gioppo, A., Messi-
na, G., Astengo, A., & Leone, M. (2020). Headache in spontaneous
intracranial hypotension: an overview with indications for differential
diagnosis in the clinical practice. Neurological Sciences, 41(Suppl. 2),
423-427. https://doi.org/10.1007/s10072-020-04642-9

Leep Hunderfund, A. N., & Mokri, B. (2008). Orthostatic headache with-
out CSF leak. Neurology, 71(23), 1902-1906. https://doi.org/10.1212/01.
wnl.0000336655.07617.e0

Zaporozhye medical journal. Volume 24. No. 2, March — April 2022


https://doi.org/10.1080/08990220.2019.1566122
https://doi.org/10.1080/08990220.2019.1566122
https://doi.org/10.5692/clinicalneurol.cn-001298
https://doi.org/10.1111/head.12149
https://doi.org/10.1111/head.13095
https://doi.org/10.1007/s11910-014-0477-1
https://doi.org/10.1007/s10072-008-0914-5
https://doi.org/10.1007/s10072-008-0914-5
https://doi.org/10.26641/2307-0404.2017.1.101420
https://doi.org/10.26641/2307-0404.2017.1.101420
https://doi.org/10.1016/j.wneu.2019.05.107
https://doi.org/10.1046/j.1468-2982.2002.00400.x
https://doi.org/10.1046/j.1468-2982.2002.00400.x
https://doi.org/10.1097/00006123-200103000-00009
https://doi.org/10.1097/00006123-200103000-00009
https://doi.org/10.1007/s00415-011-6181-z
https://doi.org/10.1111/j.1468-2982.2004.00763.x
https://doi.org/10.1007/s10072-020-04755-1
https://doi.org/10.1007/s10072-020-04755-1
https://doi.org/10.1080/01616412.2018.1495883
https://doi.org/10.1080/01616412.2018.1495883
https://doi.org/10.1212/wnl.58.8.1285
https://doi.org/10.1212/wnl.58.8.1285
https://doi.org/10.1177/0333102414531154
https://doi.org/10.1177/0333102414531154
https://doi.org/10.1007/s11916-017-0639-3
https://doi.org/10.1007/s11916-017-0639-3
https://doi.org/10.1111/head.12418
https://doi.org/10.1111/j.1526-4610.2007.01027.x
https://doi.org/10.1111/j.1526-4610.2011.01911.x
https://doi.org/10.3109/00365548.2012.664776
https://doi.org/10.3109/00365548.2012.664776
https://doi.org/10.1111/head.12421
https://doi.org/10.3174/ajnr.A6016
https://doi.org/10.3174/ajnr.A6016
https://doi.org/10.3174/ajnr.A6637
https://doi.org/10.3174/ajnr.A5934
https://doi.org/10.3174/ajnr.A5934
https://doi.org/10.3171/2013.2.PEDS12560
https://doi.org/10.1016/j.rcl.2018.10.004
https://doi.org/10.1001/jamaneurol.2020.2372
https://doi.org/10.1001/jamaneurol.2020.2372
https://doi.org/10.1177/0333102418804161
https://doi.org/10.1212/WNL.0000000000003122
https://doi.org/10.1212/WNL.0000000000003122
https://doi.org/10.1212/wnl.56.12.1746
https://doi.org/10.1212/wnl.56.12.1746
https://doi.org/10.1007/s002340000529
https://doi.org/10.1007/s002340000529
https://doi.org/10.1007/s10072-020-04664-3
https://doi.org/10.1007/s10072-020-04664-3
https://doi.org/10.3174/ajnr.A2815
https://doi.org/10.1016/j.wneu.2017.01.123
https://doi.org/10.1016/j.wneu.2017.01.123
https://doi.org/10.1212/01.wnl.0000435555.13695.22
https://doi.org/10.1212/01.wnl.0000435555.13695.22
https://doi.org/10.1111/head.13413
https://doi.org/10.1007/s10072-020-04642-9
https://doi.org/10.1212/01.wnl.0000336655.07617.e0
https://doi.org/10.1212/01.wnl.0000336655.07617.e0

Ornsaam

[57] Olesen, J., Tfelt-Hansen, P., & Welch, K. M. A. (Eds.). (2000). The
Headaches (2nd ed.). Lippincott, Williams & Wilkins.

[58] Mokri, B. (2014). Spontaneous CSF Leaks: Low CSF Volume Syn-
dromes. Neurologic Clinics, 32(2), 397-422. https://doi.org/10.1016/}.
ncl.2013.11.002

[59] Gentile, S., Giudice, R. L., Martino, P. D., Rainero, I., & Pines-
si, L. (2004). Headache attributed to spontaneous low CSF pressure:
report of three cases responsive to corticosteroids. European Journal
of Neurology, 11(12), 849-851. https://doi.org/10.1111/j.1468-
1331.2004.00898.x

[60] Binder, D. K., Dillon, W. P., Fishman, R. A., & Schmidt, M. H. (2002).
Intrathecal saline infusion in the treatment of obtundation associated
with spontaneous intracranial hypotension: technical case report.
Neurosurgery, 51(3), 830-837.

[61] Uyar Tirkyilmaz, E., Camgéz Eryilmaz, N., Aydin Giizey, N., & Moralog-
lu, ©. (2016). Bilateral greater occipital nerve block for treatment of
post-dural puncture headache after caesarean operations. Brazilian
Journal of Anesthesiology, 66(5), 445-450. https://doi.org/10.1016/}.
bjane.2015.03.004

[62] Rajesh, M. C., Noone, M. L., & Harish Babu, P. S. (2019). Epidural
blood patch for spontaneous intracranial hypotension. The National
Medical Journal of India, 32(5), 288-289. https://doi.org/10.4103/0970-
258X.295965

[63] Sencakova, D., Mokri, B., & McClelland, R. L. (2001). The efficacy of
epidural blood patch in spontaneous CSF leaks. Neurology, 57(10),
1921-1923. https://doi.org/10.1212/wnl.57.10.1921

[64] Crul,B. J., Gerritse, B. M., van Dongen, R. T., & Schoonderwaldt, H. C.
(1999). Epidural Fibrin Glue Injection Stops Persistent Postdural
Puncture Headache. Anesthesiology, 91(2), 576-577. https://doi.
0rg/10.1097/00000542-199908000-00039

[65] Arumugam, G., Ram, S., Bhaskar Naidu P., & Kumaravelu, S. (2020).
Epidural blood patch for spontaneous intracranial hypotension (SIH):
a report of two cases. Tropical Doctor, 50(4), 369-373. https://doi.
0rg/10.1177/0049475520933140

[66] Ferrante, E., Arpino, 1., Citterio, A., Wetzl, R., & Savino, A. (2010).
Epidural blood patch in Trendelenburg position pre-medicated with
acetazolamide to treat spontaneous intracranial hypotension. European
Journal of Neurology, 17(5), 715-719. https://doi.org/10.1111/].1468-
1331.2009.02913.x

[67] Akbar, R. A., Khan, A. A, Fernandes, G. M., Ahmed Mohamed, A. Z.,
Elsotouhy, A., & Ali, Y. (2020). Spontaneous Intracranial Hypotension
and Its Management with a Cervical Epidural Blood Patch: A Case
Report. The American Journal of Case Reports, 21, Article €925986.
https://doi.org/10.12659/AJCR.925986

[68] Santos, J. P, Silva, A. M., Velasco, R. M., & Freitas, M. J. (2020). Lum-
bar epidural blood patch for the treatment of spontaneous intracranial
hypotension. Journal of Clinical Anesthesia, 60, Article 11. https://doi.
0rg/10.1016/j.jclinane.2019.08.014

[69] Schievink, W. I., Morreale, V. M., Atkinson, J. L., Meyer, F. B.,
Piepgras, D. G., & Ebersold, M. J. (1998). Surgical treatment of sponta-
neous spinal cerebrospinal fluid leaks. Journal of Neurosurgery, 88(2),
243-246. https://doi.org/10.3171/ins.1998.88.2.0243

[70] Schievink, W. 1. (2006). Spontaneous Spinal Cerebrospinal Fluid Leaks
and Intracranial Hypotension. JAMA, 295(19), 2286-2296. https://doi.
0rg/10.1001/jama.295.19.2286

[71] Mostofi, E., Schievink, W. 1., & Sim, V. L. (2016). Dural Reduction Sur-
gery: ATreatment Option for Frontotemporal Brain Sagging Syndrome.
Canadian Journal of Neurological Sciences, 43(4), 593-595. https:/doi.
0rg/10.1017/cjn.2016.3

3anopisbkuii MeguuHui xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p. ISSN 2306-4145  http://zmj.zsmu.edu.ua 239


https://doi.org/10.1016/j.ncl.2013.11.002
https://doi.org/10.1016/j.ncl.2013.11.002
https://doi.org/10.1111/j.1468-1331.2004.00898.x
https://doi.org/10.1111/j.1468-1331.2004.00898.x
https://doi.org/10.1016/j.bjane.2015.03.004
https://doi.org/10.1016/j.bjane.2015.03.004
https://doi.org/10.4103/0970-258X.295965
https://doi.org/10.4103/0970-258X.295965
https://doi.org/10.1212/wnl.57.10.1921
https://doi.org/10.1097/00000542-199908000-00039
https://doi.org/10.1097/00000542-199908000-00039
https://doi.org/10.1177/0049475520933140
https://doi.org/10.1177/0049475520933140
https://doi.org/10.1111/j.1468-1331.2009.02913.x
https://doi.org/10.1111/j.1468-1331.2009.02913.x
https://doi.org/10.12659/AJCR.925986
https://doi.org/10.1016/j.jclinane.2019.08.014
https://doi.org/10.1016/j.jclinane.2019.08.014
https://doi.org/10.3171/jns.1998.88.2.0243
https://doi.org/10.1001/jama.295.19.2286
https://doi.org/10.1001/jama.295.19.2286
https://doi.org/10.1017/cjn.2016.3
https://doi.org/10.1017/cjn.2016.3

Review

UDC 616.12-008.313.2
DOI: 10.14739/2310-1210.2022.2.248102

Association of atrial fibrillation and atrial flutter
with sick sinus syndrome: a review of the issue based on examples of
clinical observations

0. Yu. Shmidt®*8¢P D, Ye. Volkov>*BPEF M. S. Brynza(*APEF
K. H. Uvarova®*1PE D, Yu. Pavloval®P

V. N. Karazin Kharkiv National University, Ukraine, 2SI “Zaitsev V. T. Institute of General and Urgent Surgery of the National Academy of
Medical Sciences of Ukraine”, Kharkiv

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 the article

Key words:
atrial fibrillation,
atrial flutter, sick
sinus syndrome,
radiofrequency
ablation.

Zaporozhye
medical journal
2022; 24 (2), 240-247

*E-mail:
karinaguvarova@
karazin.ua

Katouogi croBa:
dibpraaLis
nepeAcepAb,
TPINOTiHHA
nepeAcepAb,
CUHAPOM
CAabKOCTi CUHYCa,
paaioyacTtotHa
abAsLs.

3anopisbkuii
MeAUYHUI XypHaA.

2022.T. 24, Ne 2(131).

C. 240-247

240 ISSN 2306-4145 http://zmj.zsmu.edu.ua

Despite significant progress in the treatment of patients with cardiac arrhythmias, atrial fibrillation (AF) remains one of the leading
causes of serious cardiovascular events around the world. Currently, radiofrequency ablation (RFA) is the first-line method in
the treatment of patients with AF. However, signs of sick sinus syndrome (SSS) are found in some AF patients after RFA, which
requires urgent or planned pacemaker implantation.

Aim. To review current therapies for AF and sick sinus syndrome (SSS) and analyze peculiarities of the SSS development after
RFA for AF.

Materials and methods. The analysis of the world literature data was carried out along with the analysis of our own clinical
observations of patients with AF who underwent RFA.

Results. As a result of the data analysis, it was proposed to identify three possible groups of causes why AF patients may de-
velop SSS after RFA: 1) organic (associated with degenerative fibrosis of the sinus node tissue that occurs during aging, or with
other underlying organic changes in the sinus node), 2) functional (associated with the remodeling of the sinus node tissue and
the surrounding tissue of the atrial myocardium caused by prolonged AF persistence), 3) iatrogenic (associated with the effects of
antiarrhythmic drugs on the sinus node or caused by the RFA itself). Each group of causes identified was illustrated by a clinical
case with the following analysis of long-term results of RFA.

Conclusions. It was proposed to develop a scale for SSS prediction in patients after RFA for AF evaluating a patient's medical
history, resting electrocardiography, 24-hour electrocardiographic monitoring, and, in some cases, coronary angiography to
assess the peculiarities of the sinus node blood supply. The use of the above predictors could reduce the percentage of possible
complications such as development of SSS in patients after RFA and also help to identify patients who may need a pacemaker
implantation in the future.

3B’a30K QibpuaALii Ta TpinoTiHHA nepeacepAb i3 CUHAPOMOM CAABKOCTI CHHYCOBOrO By3Aa:
OrAfIA NPO6AEMM HA NPUKAAAT KAIHIYHMX cnocTepeXXeHb

0. 10. WWmiaT, A. €. Boakos, M. C. BpuH3a, K. I. YBaposa, A. 0. MaBroBa

He3aBasatoum Ha iCTOTHWIA Nporpec y NikyBaHHi NaLieHTiB i3 nopyLLeHHsMM cepLeBoro putmy, dibpunsuis nepeacepab (PI) sanu-
LUAETHCA Y CBITi OFHIEI0 3 OCHOBHMX NPUYNH CEPIIO3HIX CEPLIEBO-CYANHHUX NoAiin. MeToa nepLuoi ninii y nikyBaHHi navjiexHTis i3 I
— pagioyactotHa abnsuis (PYA). Brim, y feskux navienTis i3 ®T1 nicnist PYA B1SIBRsOTL 03HaKN CUHAPOMY ClabKOCTi CYHYCOBOrO
By3na (CCCB), LLo 3ymoBItoe HEODXIAHICTb YpreHTHOT abo NnaHoBOi iMNNaHTaLlii enekTpokapaiocTMMynsTopa.

MeTa po6oTu — npoaHanisysaTu cyyacHi TeHaeHLii B nikysaHHi O i CCCB, a Takox npninHHO-Hacnigkosuii 38'a30k PYA npn
®ri CCCB.

Marepianu Ta meToau. [NpoaHaniayBany BigoMOCTi CBITOBOI (hax0oBoi NiTepaTypu, a Takox AaHi BMAaCHUX KNiHIYHWX CrocTepexeHb
nauieHTis i3 @1, skum BuKoHanm npoueaypy PYA.

PesynitaTu. 3a pesynsratamu aHanidy faHux 3anponoHOBAHO PO3PI3HATM TPWU MOXIMBI FPYNY NPUYMH, 3 SKUX Y NaLieHTIB nicns
PYA, 3piiicHeHoi ans nikysaHHs ®T1, moxe po3suHyTcs CCCB: 1) opraHivHi (MoB’si3aHi 3 AereHepaTMBHUM (hibPO30M TKaHUH
CVHYCOBOrO By3ra, LU0 BiabYyBaEeTLCS Mg Yac cTapiHHA, abo 3 iHLWWMKY BUXIGHUMMW OpraHiyHuMK 3MiHaMM B CUHYCOBOMY BY3ni), 2)
(yHKLUioHanNbHiI (NOB’A3aHi 3 pemofentoBaHHAM TKaHUH CHYCOBOTO By3Ma Ta TKaHWHM Miokapaa nepeacepAb HaBKOMO CYHYCOBOTO
BY3Ma, LLIO BUKMMKaHE TpuBanim nepcnctyBanHamM ®r1), 3) ATporeHHi (MoB’si3aHi 3 BNMBOM Ha CUHYCOBMIA B30 aHTUAPUTMIYHUX
npenaparis abo BUKMMKaHi BNacHe npoLeaypoto abnsuii). KoxHa rpyna npuymH npointoctpoBaHa KniHiYHMM BUNaaKoM 3 aHariaom
BigaaneHux pesyneratis PYA.

BucHoBKM. 3anponoHoBaHO CTBOPEHHS! Lwkanu npeaukTopis po3sutky CCCB y nauieHTiB nicns PYA, sika BukoHaHa 3 npusoay
®r. Ls wkana BpaxoBye BifOMOCTi aHaMHe3y nalieHTa, AaHi enekTpokapgiorpadii Criokow, MOHITOPYBaHHS enekTpokap-
niorpadii 3a Xontepom, y Aeskux BUMagkax — KopoHaporpadii 3 BUBYEHHAM OCOBNMMBOCTEN KPOBOMOCTaYaHHS! CUHYCOBOMO
Byarna. BukopucTaHHs HasBaHUX NPeauKTOPIB MOXE 3HM3UTU BiACOTOK MOXIMBMX YCKNaaHeHb, sik-0T po3sutky CCCB y naui-
eHTiB nicna PYA, a Takox JaBaTume 3MOry CBOEYAaCHO BUSIBMATU MawjieHTiB, SkuM Hapani moxe 6yt noTpibHa iMnnaHTauis
erneKkTpokapgiocTumynsTopa.
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Atrial fibrillation (AF) and atrial flutter (AFl) are the most
common persistent cardiac arrhythmias that are seen in
clinical practice in patients of various age groups. According
to numerous generally accepted data, AF occurs more often
than AFI; however, the exact reasons for this difference
have not been established. Advances in the research of
the leading electrophysiological mechanisms responsible
for AF and AFI have contributed to the development of the-
rapeutic tactics based on conception of the cardiac anatomy
and the mechanisms of heart rhythm disturbance [15].
Treatment of these two conditions is a challenge for
physicians. Heart rate control along with rhythm control and
anticoagulant therapy constitutes the first-line treatment for
symptomatic AF, AFl with rapid ventricular rate. However,
in some cases, control of rhythm with antiarrhythmic drugs
is ineffective, and cardioversion and/or catheter ablation
are indicated for heart rhythm restoration [16,17]. Radio-
frequency catheter ablation (RFA) is an effective treatment
option for patients with AF and AFI who are resistant to drug
therapy [16]. Catheter ablation has proven to be an effective,
reliable, and safe method for the treatment of arrhythmias.
In certain instances, RFA becomes a preferred approach
over life-long drug therapy, especially for AF treatment [17].

Aim
Toreview current therapies for AF and sick sinus syndrome

(SSS) and analyze peculiarities of the SSS development
after RFA for AF.

Materials and methods

Despite the significant progress in the management of
patients with cardiac arrhythmias, AF remains one of
the leading causes of serious cardiovascular events such
as stroke, myocardial infarction, heart failure, sudden death,
and the number of patients with AF increases dramatically
every year worldwide [1]. According to the European Society
of Cardiology, more than 8 million cases of AF were recorded
among the elderly over 65 years old in Europe in 2020, and
this number is projected to increase by 2030, reaching 10
million cases. According to the cumulative AF incidence
curve, males over the age of 50 lead by the number. At
the age of 55, the incidence of AF reaches 37 % in one of
three Europeans. A history of risk factors for AF increases
the lifetime risk of AF from 23.4 % to 38.4 % [1].

According to some estimates, AF accounts for approxi-
mately 0.5 % of the adult population younger than 40 years
old and more than 5 % of the population over 65. High
prevalence is observed among the elderly and patients with
arterial hypertension, chronic heart failure, coronary heart
disease, heart defects, obesity, type 2 diabetes mellitus, or
chronic kidney disease [2,3]. Modifiable risk factors such
as a sedentary lifestyle, smoking, obstructive sleep apnea,
and high blood pressure predispose to AF, as each factor
induces structural and electrical remodeling of the atria [3].
Detection of people at increased risk of developing AF and
screening for early diagnosis of arrhythmias may facilitate
preventive measures choice, for example, in high-risk
subgroups such as patients after stroke [1].

AF can be classified based on etiology, depending on
whether it occurs with unspecified etiology in patients with
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a structurally normal heart or is a complication of hyperten-
sion, valve disease, or other structural heart disease [4].
Any condition that leads to inflammation, stress, injury, or
ischemia of the myocardium can lead to the development of
AF. The classification recommended previously was based
on the time of arrhythmia occurrence. Patients seeking
medical treatment may be newly diagnosed with an episode
of AF or, if previous episodes have been documented,
recurrent arrhythmia [5].

AF is considered recurrent when a patient has two or
more episodes. If recurrent AF spontaneously terminates,
this form is called paroxysmal AF, when episodes stop
spontaneously within 7 days. In persistent AF, episodes
last more than 7 days, and if associated with a rapid and
uncontrollable ventricular rhythm, this can lead to electrical
remodeling of cardiac myocytes, causing dilated cardio-
myopathy. This type of AF can occur as the first episode
or as a result of recurrent episodes of paroxysmal AF.
Long-lasting persistent AF present for more than 12 months
requires electrical or pharmacological cardioversion to stop
the arrhythmia and restore sinus rhythm. AF that can not
be successfully cured by cardioversion and prolonged AF
for more than 1 year, when cardioversion is not indicated or
has not been undertaken, is called persistent [5,6]. AF that
is asymptomatic, is called “silent AF” [9,10].

The onset of AF may not be accompanied by symptoms.
Most AF patients report symptoms associated with this
disease at a certain time, during arrhythmia paroxysms,
but a significant number of patients (12.0-42.5 %) remain
completely asymptomatic during each manifestation of
AF [8]. The most common symptoms associated with AF
include fatigue, shortness of breath, palpitations, chest
pain and discomfort, dizziness. The first two symptoms
are the most frequent. AF-related symptoms are often
interfered with daily activity due to exercise intolerance
and arrhythmia-induced stress condition, which, as a result,
affect adversely the quality of life.

For decades, there has been a prevailing belief that
AF manifestation starts with paroxysmal episodes which
increase in frequency and duration causing progression to
more persistent AF subtypes. This so-called “AF generates
AF” postulate was based on early experimental evidence
that tachycardia induces electrophysiological atrial re-
modeling leading to AF persistence [3]. In the Canadian
Registry of Atrial Fibrillation, the progression of paroxysmal
AF to persistent AF was 8.6 % after 1 year and 24.7 %
after 5 years [11]. According to the Euro Heart Survey of
the European Society of Cardiology, a one-year follow-up
of 5 333 patients with AF showed that in 80 % of patients
with paroxysmal AF the latter did not progress to another
form of AF, while in 30 % of patients with persistent AF it
progressed to permanent AF [12]. Significant predictors of
AF progression from paroxysmal to persistent or persistent
to permanent AF, according to the American Heart Associa-
tion, are increased body mass index, increased heart rate,
age, increased systolic blood pressure as well as a history
of hyperthyroidism, stroke, or heart failure [13].

Over the past three decades, there has been a signifi-
cantincrease in knowledge and advances in clinical mana-
gement of AF [3]. Investigation of the pathophysiological
mechanisms of the onset and progression of arrhythmia,
the relationship between comorbidity and risk factors for
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the arrhythmia development provide a fundamental under-
standing of the mechanisms underlying AF, which allows to
discover new, rational therapeutic approaches, research of
which continues to the present.

AF is characterized by high-frequency excitation of
the atria, which leads to both asynchronous atrial contrac-
tion, and irregular excitation of the ventricles. While AF
can occur in the absence of known structural or electro-
physiological abnormalities, epidemiological studies are
increasingly eliciting comorbidities, many of which have
been shown to cause structural and histopathological
changes that form a unique substrate for AF or atrial car-
diomyopathy [3].

The mechanism of AF is based on re-entry and/or rapid
local ectopic excitation of the atrial myocardium. Irregular
atrial contractions, typical for AF, may result from an irre-
gular atrial response to ectopic stimulation or re-entry of
the excitation wave [14].

In their study, Haissaguerre et al. were the first to identify
focal ectopic excitation arising in pulmonary vein myocytes
in patients with paroxysmal AF. Elimination of these ectopic
foci reduced the burden of AF demonstrating their role in
the genesis of AF. Pulmonary veins are now known to have
unique electrical properties and complex fiber structure
that promote re-entry and ectopic activity to initiate AF [3].

Specification of the optimal treatment approach for
AF is still a challenge for clinicians, since the onset and
maintenance of AF occurs as a result of complex interaction
between arrhythmia triggers, changes in the atrial substrate
and changes in the autonomic nervous system [18]. Pul-
monary vein isolation is recommended for the treatment
of drug-refractory symptomatic AF in patients who can not
tolerate or do not want to take antiarrhythmic drug therapy.
In patients with paroxysmal AF, ablation successfully affects
target triggers that are predominantly located in the pul-
monary veins, with a clinical success rate of 60-80 %.
However, a significant proportion of patients with persistent
or permanent AF often do not respond to catheter ablation
or require multiple repeated procedures [18].

Recently, more and more attention has been drawn to
the progression of paroxysmal AF to a persistent or perma-
nent type. A growing number of data indicates significant
morbidity and mortality associated with the transition from
one condition to the other [7]. In a systematic review by
the American Society of Cardiology in 2015, the articles
collected were divided into 2 groups: 1) general population
studies (mainly with drug therapy) and 2) studies considering
the progression of AF after ablation. The first group included
21 studies, the second — 8. In the first group, the percentage
of AF progression ranged from 10 % to 20 % after 1 year.
Studies that included longer follow-up found a higher percent-
age of progression (50 % to 77 % after 12 years). Among
patients who underwent catheter ablation, the percentage
of progression was significantly lower (from 2.4 % to 2.7 %
after a 5-year follow-up). The percentage of progression after
catheter ablation did not change with the duration of follow-up.
Thus, ablation of AF is associated with a significant reduction
in progression to permanent AF compared with studies in
the general population. Prevention of long-term progression
of AF can be clinically significant after AF ablation [7].

Atrial flutter is the second most common cardiac ar-
rhythmia after AF that relates to persistent supraventricular
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tachycardias. [3] The term “supraventricular tachycardia”
(SVT) literally means tachycardia with an atrial rate grea-
ter than 100 beats per minute at rest and has traditionally
been used to describe all types of tachycardias except
ventricular and atrial fibrillation. In the general population,
the prevalence of SVT is 2.25 per 1000 people while the risk
of developing SVT in women is twice as high as in men, and
in people over 65 years old, the risk of developing SVT is
more than 5 times higher than in young people. Atrioven-
tricular nodal reciprocal tachycardia (AVNRT) is the most
commonly treated substrate after AF followed by AFI and
AVNRT in patients undergoing catheter ablation. It is also
reliably known that AFI and AF can coexist [19].

AFl is common in patients with underlying medical
conditions such as chronic obstructive pulmonary disease,
pulmonary hypertension, and heart failure. Isolated AFl in
the absence of structural heart disease is rare. AFl is more
than 2.5 times more common in men than in women and
increases exponentially with age. Associated risk factors
include hypertension, diabetes mellitus, and a history of
alcohol abuse [7,19].

AFl relates to a macro re-entry tachycardia which can
be typical or atypical, depending on the occurrence site.
Electrocardiographic signs of AF| are flutter waves without
an isoelectric line between QRS complexes. The most
common type of Afl is a typical, or cavotricuspid isthmus
(CTl)-dependent, that occurs in the right atrium at the level
of the tricuspid annulus. Atypical AFl is independent of CTI,
and the cause of the arrhythmia may be in the right or left
atrium [7].

Electrophysiological studies and intracardiac mapping
are the only methods to determine the exact mechanism
or area causing AFI. Unlike typical AFI, the development of
the atypical form is associated with a structural heart disease
such as previous cardiac surgery or ablation procedures [7].

Control of the rhythm and its frequency, as well as
anticoagulant therapy to prevent thrombotic complications
can be used both in patients with AF and AFI. In the case
of drug-refractory AF or AFI, ablation of the arrhythmia sub-
strate is indicated. RFA of CTl is a standard treatment for
typical AFl with a 95 % success rate and few post-procedure
complications [7].

RFA has now become an effective treatment for
drug-refractory AF and AFI. In general, the incidence of
complications associated with RFA is estimated to be in
the range of 3.5-5.0 % [20,41]. Over the past decade,
among the complications of RFA due to AF, the leading
ones are cardiac tamponade detected in 0.5-2.4 % of
cases after AF ablation, peripheral vascular complications
(hematomas, pseudoaneurysms, arteriovenous fistulas)
recorded in 1-2 % of cases, and thromboembolism including
stroke and transient ischemic attack in 0.20 % and 0.94 %
of cases, respectively [20].

Complications of AFI ablation depend on the side of
origin of AFI. Right-sided AFl is associated with fewer com-
plications than ablation of left-sided AFI since it is associated
with the need for a transseptal access during the procedure
to ablate foci of the left atrial arrhythmia. Transseptal punc-
ture provides a temporary connection between left and right
chambers of the heart; however, during puncture, the risk of
embolic strokes is also increased with ablation of left-sided
AFI compared with ablation of AFI of the right atrium [7].
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Catheter ablation is also used in patients with tachy-
brady syndrome. Recent studies have shown that ablation,
compared to pacemaker implantation, reduces the number
of hospitalizations associated with tachy-brady syndrome
and is effective in controlling AF with long pauses. Never-
theless, long-terming follow-up data are necessary, as
some patients may require pacemaker implantation after
AF substrate ablation due to progressive sinus node (SN)
dysfunction. Thus, the question of whether catheter ablation
should be considered as first-line therapy for tachy-brady
syndrome in AF remains open [21,52].

Sick sinus syndrome (SSS) is a group of arrhythmias
caused by impaired formation and conduction of impulses
in the SN [24,26]. The pathophysiological mechanisms of
SSS are multiple and include both electrophysiological and
structural changes [23,24,39].

SSS can manifest at any age, however, there is a
certain dependence on age and sex [23,25,31,32]. In pa-
tients over 45 years old, the incidence of SSS is 1 in 1000
patients, and in people over 65, it reaches a ratio of 1 in
600. Many authors have reported that women, especially
during menopause, are more likely to suffer from SSS
compared to men [44].

The course of SSS is characterized by the progres-
sive development of various rhythm disturbances, more
often of bradyarrhythmias. The time of “progression” from
bradycardia to different types of sinoatrial blockade or sinus
arrest can be prolonged and unpredictable — according to
some data, on average, up to 13 years (from 7 to 29 years)
[38,47]. Also, one of the typical features of the progressive
course of SSS is the manifestation of supraventricular
arrhythmias among which AF is the most common one
[38]. SSS can be associated with both organic damage of
the SN tissue (endogenous causes — such as degenerative
or inflammatory lesions of the SN), and with exogenous
causes that suppress its function (electrolyte disturbances,
some drugs, some endocrine disorders, connective tissue
diseases) [25,40].

Diagnostics is usually performed according to the data
of an electrocardiogram (ECG) or daily ECG monitoring.
Signs of SSS on ECG can be inadequate sinus bradycardia
or chronotropic insufficiency, pauses against a background
of sinus arrest or sinoatrial blockade as well as tachy-brady
syndrome [24,25,33]. Typical clinical symptoms include
fainting, dizziness, palpitations, shortness of breath on
exertion, and fatigue. It should be noted that the course of
SSSin early stages may be asymptomatic [25,26]. The main
method of treatment for manifest SSS (on condition that all
possible causes suppressing its function are excluded) is
implantation of a pacemaker.

There is a great amount of evidence that SSS often coex-
ists with AF and/or AF1[23,27,29,30]. The first works reporting
frequent combination of these rhythm disturbances evolved
in the 1960s and belong to Irené Ferrer [44]. Lamas G. A.
et al. studied a group of more than 2000 patients who
had an artificial pacemaker (AP) implanted because of
diagnosed SSS. It was found that 53 % of the group had
various supraventricular arrhythmias, including AF, before
the pacemaker implantation [46]. Hung-Yu Chang et al. in
their work demonstrated that in patients with paroxysmal AF,
regional atrial remodeling near the SN of the right atrium was
associated with SSS [51]. At the same time, other authors
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considered both possible options of the development: they
described the mechanisms when AF was a predictor of SSS
as well as observations demonstrating that AF progressed
in patients secondary to the initial SSS [33,34].

Results

Based on the studied data, we can distinguish causes
of SSS developed in AF patients after RFA in 3 groups:
organic, iatrogenic and functional.

1. Organic (associated with degenerative fibrosis
of the SN tissue, occurring during aging, or with other
pre-existing organic changes in the SN)

Clinical electrophysiological studies have shown that
with age, there was a slowdown in the SN recovery time,
conduction processes and impairment of refractoriness
processes in atrial tissue, as well as an increase in the num-
ber of elastic fibers along with fatty infiltration and uneven
distribution and size of muscle fibers [31,38,39].

The abovementioned structural and electrophysiologi-
cal changes occurring with age in the atriums and SN were
described in detail by Peter M. Kistler et al. on the example of
agroup of 13 patients over 60 years old (in comparison with
a control group of 13 patients aged 31-59 and 15 patients
under 30) [38]. Among the study group patients, deviations
in the electrophysiological processes of the atrial tissue were
recorded constituting 9 cases of elongated atrial refractory
period and decreased voltage (during electroanatomical
mapping, etc.), which were more significant, comparing to
the control group.

Some concomitant diseases (heart failure, athero-
sclerosis, as well as some diseases of connective tissue)
also lead to changes in the SN [30,40,41]. For instance,
myocardial ischemia can result in a decrease in perfusion or
damage of the SN tissue [40]. In a study, among 46 patients
who had experienced inferior myocardial infarction, stenosis
of the artery supplying the SN was found in 76 % [40].

Connective tissue diseases can also manifest with SN
dysfunction. For example, scientists from one of the Turkish
universities reported a case of exacerbation of systemic
lupus erythematosus manifested by severe sinus brady-
cardia [41].

Also, in recent years, more and more attention has
been paid to the role of genes and gene mutations which
may be associated with idiopathic cases of both SSS and
AF [48-50]. Taisuke Ishikawa et al. also found association
of SSS with AF in most patients with mutations in the HCN4
gene [47,48]. Rosa B. Thorolfsdottir et al. in a large ge-
netic study have found six loci in the genome associated
with SSS, some of which were also associated with other
arrhythmias. However, p.Gly62Cys in the KRT8 gene was
not associated with any other cardiovascular traits and
indicated a mechanism only specific for the development
of SSS [50].

2. latrogenic (associated with the impact of an-
tiarrhythmic drugs on the SN or caused by ablation
procedure)

Pharmacological agents that usually lead to dysfunction
of the SN are antiarrhythmics of the I-lll classes, beta-
blockers, nondihydropyridine calcium channel blockers,
digoxin, lithium, sympatholytics [26,27]. In the work, T. Na-
kamura described that SN dysfunction (SND) was induced
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Fig. 1. 3-demensional mapping, isolation of the pulmonary veins, processing of fragmented

potentials and low voltage zones.
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Fig. 2. Stimulation of the heart in AAIR-DDDR mode.
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Fig. 3. Pauses detected during Holter monitoring 3 months after RFA.

by cardiovascular drugs in 42 out of 77 patients admitted

to the department with signs of SSS [42].

244

The second considered iatrogenic factor, as mentioned
above, is the ablation procedure [27-29]. Clinically evident
damage of coronary arteries during RFA for AF is rare and,
according to a number of authors, is only about 0.09 %
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[63,54]. However, it can be associated with the development
of acute SND, requiring pacemaker implantation.

According to a number of authors, such injuries to
the SN artery (SNA) were associated with its abnormal
origin: coronary angiography revealed that in some patients,
the SNA did not origin from the right coronary artery, but
from the proximal region of the left circumflex artery, which
corresponded to the site of RFA.

3. Functional (associated with remodeling of the SN
tissue and the surrounding tissue of atrial myocardium
caused by persistence of AF [23,27,28]

According to some authors, within 1 week after RFA
for AF, 3.2 % [28] — 9.1 % of observed patients needed
pacemaker implantation [21].

Structural remodeling of the SN in recurrent paro-
xysms of AF or long-term persistent AF usually includes
changes at the cellular and molecular levels: apoptosis
of cardiomyocytes, progressive fibrosis, electrical disor-
ganization [39,40]. Some studies have described stenosis
of the artery supplying the SN in patients with long-term
persistent AF [32].

Many studies have shown that AF can cause tran-
sient myocardial ischemia [32,33]. There are studies
demonstrating that paroxysmal AF can lead to inhibition
of SN function which leads to prolonged sinus pauses
after the end of AF paroxysm [38]. Many authors consider
prolonged sinus pauses on termination AF as predictors
to pacemaker implantation in AF patients after RFA
[21,35,37,45]. There were only divergences in the length
of the pauses. Thus, Dong-Hyeok Kim et al. classified
pauses of more than 6.3 seconds as predictors [21,36],
while Binquan You et al. paid attention to pauses of more
than 2.6 seconds [35].

Besides, old age, female sex, significant enlargement
of the left atrium, and decreased left ventricular ejection
fraction are predictors of pacemaker implantation in
patients with AF after RFA [22,34,44]. Morishima |. et al.
define the age over 75 as a predictor [34]. Ursula Doris
et al. associate higher incidence of SSS in women with
significant differences in the expression of Cav1.3, Kir3.1,
and Nkx2-5 at mRNA and/or protein levels in men and
women. Cav1.3 plays an important role in the pacemaker
function of the SN [43].

In accordance with the groups that we classified, there
are 3 clinical cases below that illustrate various etiological
mechanisms of the SSS development in AF patients.

Case 1 illustrates the organic causes of SSS secon-
dary to AF

A 79-year-old patient Z. complained of sudden-onset
palpitations, interruptions in the heart beats that were ac-
companied by shortness of breath, weakness and stopped
with taking some drugs. Anamnesis: January 2018 — non-
Q-wave anterior septal left ventricular (LV) myocardial
infarction; coronarography — intact coronary arteries. The
patient had a 11-year history of irregular heartbeat sensa-
tions with much more increased frequency and duration over
the last six months and no alleviating factors other than drug
intake resulting in marked bradycardia. Echocardiography:
end-diastolic dimension — 4.5 cm, end-systolic dimension
— 2.7 c¢m, ejection fraction — 60 %, atrial septum — 1.3 cm,
LV posterior wall — 1.3 cm, left atrium — 3.6 x 3.9 cm (V -
44 ml), right atrium — 4.5 cm.
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Diagnosis: Chronic coronary syndrome. Post-infarction
cardiosclerosis (non-Q-wave LV antero-septal). Sick sinus
syndrome (tachy-brady syndrome). Paroxysmal atrial fibril-
lation. CHA,DS -VASc - 6 points. HAS-BLED - 2 points.
EHRA III. Transient left bundle branch block. Heart failure
IIA, preserved ejection fraction. NYHAII.

Radiofrequency ablation of pulmonary veins was
performed (Fig. 1).

Since increased SN recovery time (SNRT), increased
corrected SNRT, as well as prolongation of the H-V interval (82
ms) were registered with the existing left bundle branch block,
the patient underwent elective endocardial implantation of
the pacemaker Kora 100DR (Sorin—Microport) in AAIR-DDDR
mode, because of symptomatic sinus bradycardia and the risk
of developing complete atrioventricular block (Fig. 2).

In this case, SSS could be associated with the remo-
deling of the SN following long-term AF and age-related
changes. The planned pacemaker implantation significantly
improved the patient’s prognosis and the quality of life.

Case 2 illustrates the iatrogenic cause of SSS
(SN injury during RFA)

A 51-year-old patient Z. complained of daily episodes
of sudden-onset palpitations for 5 years which were ac-
companied by severe weakness, dizziness, shortness
of breath at rest and light-intensity physical activity. The
patient had a past medical history of diffuse goiter with
thyrotoxicosis which was diagnosed 2 years ago and had
undergone a thyroidectomy. On admission, the patient was
taking hormone replacement therapy (levothyroxine 100
mg). Echocardiography: end-diastolic dimension — 4.4 cm,
end-systolic dimension — 2.7 cm, ejection fraction — 57 %,
left atrium — 3.5 x 3.8 cm (V = 29.7 ml).

In accordance to ambulatory ECG monitoring and
echocardiography findings, the diagnosis was established:
Paroxysmal atrial fibrillation. CHA,DS,-VASc - 1 point,
HAS-BLED - 0 points, EHRAIII.

Pulmonary vein isolation was performed. However, in
3 months after RFA, the patient developed complaints on
dizziness. During 24-hour ECG monitoring, pauses of 6 sec
leading to short episodes of AF were recorded. SSS was
diagnosed. Following the diagnosis, a pacemaker device
was implanted (Fig. 3).

After a pacemaker implantation the patient did not
present complaints associated with bradycardia and atrial
fibrillation. There was absolute absence of atrial fibrillation
according to the pacemaker diagnostics data.

Case 3 illustrates the functional causes of the SSS
development against a background of atrial fibrillation

A 68-year-old woman was admitted with complaints of
light-headedness, dizziness, weakness and palpitations.
Her past medical history included hypertension diagnosed
more than 10 years ago. She noticed feeling of palpitations
for 6 years.

The ECG showed a paroxysmal form of AF with pauses
and recovery time up to 6.0 seconds (Fig. 4).

According to echocardiography (the examination was
performed during tachysystolic AF with 150 beats per mi-
nute), signs of moderate LV hypertrophy and dilation of both
atriums were detected (end-diastolic dimension — 4.0 cm,
end-systolic dimension — 2.2 cm, ventricular septum — 1.5
cm, LV posterior wall — 1.3 ¢cm, ejection fraction — 62 %, left
atrium — 4.0 x 5.0 cm, right atrium — 3.9 cm)
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Fig. 4. Ambulatory ECG monitoring before RFA (paroxysms of AF followed by pauses of 6 sec).

Fig. 5. Pulmonary vein isolation.

RFAwas performed resulting in successful treatment of
AF in accordance with the data of clinical, ECG and 24-hour
ECG monitoring (Fig. 6).

The patient became free of any clinical and objective
signs of significant bradycardia at follow-up.

Conclusions

1. At present, RFA s still the most effective method for
treatment of AF and AFI refractory to drugs. Patients with
bradycardia and pauses present no signs of SN dysfunction
after sinus rhythm restoration following RFA in most cases
and do not need post-procedural pacemaker implantation.
However, in a number of patients, AF and/or AFl may be
accompanied by SSS which may require a pacemaker
device implantation.

2. The development of a scale with prognostic parame-
ters (predictors) for the SSS in AF/AFI patients after RFA
such as a patient's medical history, resting and ambulatory
ECG monitoring findings, and, in some cases, coronary
angiography to assess the SN blood supply can help
minimize possible complications and contribute to early
identification of patients requiring post-procedural pace-
maker implantation.
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[MpoaHanisyBanu BigoOMOCTi BITYM3HSHOI Ta 3aKOPLOHHOI (haxoBoi NiTepaTypu LLOAO NOLUMPEHOCTI, MPUYKH, MEXaHI3MIB PO3BUTKY
Ta KpUTEPIIB AiarHOCTUKM apTepianbHOI rinepTensii y Aited i nigniTkis.

MeTta po60oTu — Ha nigcTaBi ornsay Cy4acHUX HayKOBWX MKepen HAaBeCTU AaHi Npo enigeMionorito, YAHHUKW PU3NKY, MexaHiamMu
PO3BWTKY Ta AiarHOCTUYHI KpUTepii apTepianbHoi rinepTeH3ii B AiTei i nigniTkie.

Marepianu Ta metoau. 3aiicHnnn NoLLyK y HaykoMmeTpuyHux cuctemax Google Scolar, PubMed, Cohrane Database 3a 2011-
2021 pp., BUKOpPUCTan¥ KNKOYOBI CHOBA: EMIAEMIONOrisl, YUHHWKW PU3NKY CUCTEMHOI apTepiarnbHOI rinepTeH3ii, MexaHiaMu po3BuTKy,
KopoHaBipycHa xBopoba, MianiTk1, KpUTEPIi AlarHOCTUKW CUCTEMHOI apTepianbHOi rinepTeHai.

BucCHOBKM. Y HayKOBWX yKepenax 0CTaHHbOro AeCATUNITTS BU3HAYEHO OCHOBHI YMHHIKW PU3VKY Ta HAWMOLUMPEHILLI MexaHi3Mu
PO3BWTKY apTepiarnbHoi rinepTeHsii, cMcTeMaTM30BaHO NiaXoau Ao Knacudikallii, a Takox AiarHOCTUYHI KpUTepii 3aXBOPIOBaHHS
B HOHOMY BiLli. Lito naTonorito ocTaHHiM Yacom cTanu AiarHocTyBaty JacTille B ocib Bikom go 18 pokiB; 3a pisHUMU JaHUMK, LS
yactota cTaHoBUTb Bif 2 % A0 20 % Bunaakis. 3ayBaxumo, WO naH4eMis KOpoHaBipyCHOI XBOPOOW BHeCna CBOI KOPEKTUBY Y
BMBYEHHS1 0COBNMBOCTEN apTepianbHoi rinepTeHsii y AiTei i fopocnnx, amxe apTepianbHa rinepten3is 6yna nposigHUM dakTopom
Tshkyoro nepebiry Ta cMepTHOCTI. [JoCNimKeHHs B LIbOMY HanpsiMi TPUBaKOTb. 3HAYYLLICTb OKPEMUX MaTOreHETUYHNX (aKTOpIB Y
reHesi apTepianbHoi rinepTeHsii B fiTel 0CTaTO4HO He 3'COBaHa, a iXHili B3AEMO3B'A30K i3 reMogMHaMIYHUMK NOKa3HWKkaMu B
Zitel i nigniTkis noTpebye NPOAOBXEHHS BUBYEHHS. HayKoBLi BCbOrO CBIiTY aKLEHTYHOTb Ha HEOBXIGHOCTI CBOEYACHOT Ta paHHLOT
[iarHOCTUKV NiABULLEHOTO apTepianbHOro TUCKY B AUTSYOMY BiLli, MOKV NPOLEC 3BOPOTHUNA, ANS NPOMINaKTUKK YCKNaaHEeHb i
TshK4oro nepebiry xBopoou.

Arterial hypertension in children and adolescents:
a modern view at the problem (a literature review). Part 1

1. V. Shlimkevych, I. S. Lembryk, 0. O. Tsytsiura, Yu. |. Alekseieva, 0. V. Zhyliak

The analysis of modern national and foreign literature on the prevalence, causes, mechanisms, and criteria of hypertension in
children and adolescents was carried out.

The aim of the study was to provide modern data on the epidemiology, risk factors, mechanisms of development and diagnostic
criteria for hypertension in children and adolescents, based on a review of scientific sources.

Materials and methods. A search was conducted in the scientific-metric systems Google Scolar, PubMed, Cohrane Database
from 2011 to 2021 using the following keywords: epidemiology, risk factors for systemic hypertension, mechanisms of development,
coronavirus disease, adolescents, criteria for diagnostics of systemic arterial hypertension.

Conclusions. Scientific sources of the last decade have identified the main risk factors and the most common mechanisms of
hypertension, systematized approaches to classification as well as diagnostic criteria for the disease at a young age. This disease
has recently become more common among children younger than 18 years varying from 2 % to 20 % of cases. It is worth noting
that the coronavirus pandemic has brought about changes in the study of hypertension in children and adults, serving as a leading
factor of severe course and mortality, but research on this matter is currently under way. The significance of certain pathogenetic
factors in the genesis of different variants of arterial hypertension in children has not been fully identified up to date, and further
study on their relationship with hemodynamic parameters in children and adolescents is needed. Generally, scientists around
the world are focusing their attention on early diagnosis of elevated blood pressure in childhood, while the process is reversible,
to prevent complications and a more severe course of the disease.

Bigomo, 1o aptepianbHa rinepTeHsia (Al') NO4MHaETLCS B
AUTSYOMY BiLli Ta NOCIZAE OfHe 3 NPOBIAHUX MiCLb Y CTPYK-
Typi 3aranbHoi 3axsoptoBaHocTi [3,6,8,11,12,29]. LLlopoky
peecTpytoTb noHad 10,2 MrH cmepteit | 208 MnH BUNaakis
iHBanigM3yBanbHUX yCKnagHeHb, CNPUYMHEHUX BUCOKUM
aprepiansHm Tckom (AT) [11,12].

lMopyy 3i 3pOCTaHHSAM KiNbKOCTi BUMAAKIB AUTSYOrO
OXMPiHHS Ta MigniTkoBoi Al y KpaiHax i3 pi3HuUM piBHEM
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npnbyTKIB EKCMOHEHLINHO MiABMLLYETLCS YacToTa ceplie-
BO-CYAVHHWX, LiepebpoBacKynsipHUX i HUPKOBUX KaTacTpod
y uiei koropTn xBopux [3,11,27,31]. Y4yeHux HanbinbLue
HenoKoITb CyKynHe 36inblUeHHs KinbkocTi Bunagkis Al y
anTavoro HacenenHs Kutato Ta IHgii — Big 23 % paHiwe oo
50-70 % Bunagkie HuHi [11,20,22,24,27].

Taknin «cTpMBOK» 3aXBOPKOBAHOCTI B NYCTOHACEMNEHNX
kpaiHax CBiTY HamaraloTbCsl NOSICHATW CYKYMHUM BMIMBOM
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HECNIPUATIINBUX YUHHKIB: HAAMMWLLKOBOI Barut Y OXWPIHHS,
CTpecy, HAPKOBOI YN EHAOKPUHHOI naTonorii, KypiHHS (y
nigniTkis), HaAMIpHOT iHhopMaTM3aLLii XUTTEBOTO NPOCTOPY
OUTUHIN, HECBOEYACHOI [iarHOCTVIKW, HE 3aBXaM aAeKBaTHOI
Tepanii rineprenaii Towo [3,4,11-13,18,20,23].

AKTYyanbHICTb BMBYEHHS L€l npobnemu npoaykToBaHa
TaKkoX NaHAEMIEr0 KOPOHaBipyCHOI XBOPOOU, afxe [OCUTb
yacTo igeTbes npo ycknagHenun nepebir COVID-19 Ha
ni A" y gopocnux, Wo Hepigko Mae daTarnbHi Hacnigku
[19,25]. HeuncnenHicTb nybnikavin npo B3aEMHWIA 0BTSX-
NBMIA BNAMB LMX OBOX 3aXBOPIOBAHb Ha OpraHism, Lo
po3BMBaETbCS, OBIPYHTOBYE HEODXIOHICTL MPOJOBXKEHHS
BWBYEHHS NMpobriemun B Mexax negiatpii.

Y [OCTynHil haxoBiv NiTepatypi 06Marnb AaHuX LWo[o
HOMEHKNaTypu Ta NOLUMPEHOCTI NEPBUHHOI Ta BTOPUHHOT Al
ANTAYOrO BiKY, CTpaTUdikaLyii YHHWKIB PU3NKY, AiarHOCTWY-
HWX KpuTepiiB natonorii B ymoBax komopbigHocTi [11,21,27].

MeTa po6otu

Ha nigcrasi ornsigy cyy4acHux HayKoBUX [pKepen HaBecTu
[aHi npo enigemiornorito, YAHHWKN UMKy, MeXaHi3MW po3-
BWTKY Ta AiarHOCTUYHI KpUTEpii apTepianbHoi rinepTeHaii B
[iTen i migniTkis.

Marepianu i MeToAH AOCAIAYKEHHA

3phificHnny NoLLyK y HaykoMeTpuyHuX cuctemax Google
Scolar, PubMed, Cohrane Database 3a 2011-2021 pp., Bu-
KOpUCTarnu Knio4oBi CroBa: enigemionorisi, YHHUKA pU3NKY
CUCTEMHOI apTepianbHOI rinepTeHsii, MexaHiaMu po3BUTKY,
KopoHaBipycHa xBopoba, nigniTkw, KpUTEpii AiarHOCTUKM
CYCTEMHOI apTepianbHoi rinepTeHsii.

Pe3yabTati

Mpo ceiToBU MacLuTab npobnemu Al cBigunTb Xxo4a 6 Kinb-
KiCTb HOBUX BUMaZKIB 3aXBOPIOBaHHS B Nonynsuii — noHag,
1 Mnpa XBOpMX LLOPOKY [6,9,24].

YkpaiHa — ogHa 3 KpaiH i3 Ay»e BUCOKOK MOLUMPEHi-
ctto natonorii [2,4]. MpoTe cnpaexHio nowumpenicts Al y
negiaTpyYHi nonynsuii HaLoi KpaiHM BCTaHOBUTY BKpai
CKMajHo, 3Ba)Xatoun Ha AOBOTI BiflbHE TPaKTyBaHHS TEPMiHY
«apTepianbHa rinepTeHsia» Ta «nepearinepTeHsiay B toHOMY
Billi, BiACYTHICTb BaraToLEHTPOBUX HAYKOBWX AOCITMKEHD,
HU3bKY HACTOPOXEHICTb CIMENHVX nikapis i negiaTpis LWoOAo
CKpUHiHTy AT nig vac 3BuYaiHNX NpoinakTMYHNX ornsais
Zited i nignitkis Towo [2,9,13,21,24].

Baxnueumu € BigoMOCTi ¢axoBoi nitepartypyt o4O
enigemionorii Lporo 3axeoptoaHHs [3,6,9,10]. Ha pymky
pi3HKMX aBTOpIB, NoLLMpeHicTb Al y aitei ctaHoBuTb 1-20 %
Bunagkis [3,10], yacTile natornorito AiarHocTytoTb y nepes-
nybepratHomy Ta nybeptatHomy BiLi [10]. Tak, cepen yuHis
CTapLLMX KriaciB Lier NokasHuk ctaHoBuTb 18 % [7], a cepen
xnonuis-nignitkie csrae 25,1 % [5,6]. MNepioanyHe nigBuLLeH-
Hs1 AT BUsIBNstoTh Y 8,8 % BUNaKiB; Sk MOUDIKOBAHWIA YMH-
HVK pU3VKy po3euUTKy Al B OCI6 Lii€i BIkOBOI rpyni Ha nepLUni
nnaH BUXoauTb aucninonpoteitemis —y 22,8 % [5,610,21].

3a OCTaHHIMW JaHWMW, MOLWMPEHICTb apTepianbHOI
rinepTeHaii cTaHoBUTL Maiixe 3,5 % cepep AiTen i3 Hop-
MarnbHo Macoto Tina, 15-25 % — cepep nawieHTiB i3 Haa-
NWLLKOBOO Baroto [5,6,8,22]. A" giarHoCTytoTb y NOMNOBUHK
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XBOPWX Ha XPOHIYHY HAPKOBY HEAOCTATHICTb, y 79 % ocib
nicns TpaHcnnaHTaLii HUPOK.

3ayBaxumMo: daHi wopao enigemionorii Ay HaceneHHs
MiZniTKOBOrO BiKy TAaKOX JOBOMi HEOAHOPIAHI. Tak, mpoTs-
oM 0CTaHHbOro aecstupivyst B CLUA cTapito nepiognyHo
nigsueHoro AT (nepegrinepTeHsito) BusBnaTb y 12,6 %
aisyat-nignitkie Ta 19,2 % XNoONLUiB; NOWMPEHICTL BNacHe
ATy Lt kpaiHi ctaHoBUTL 5 % cepen ManeHbKMX NaLieHTiB
[8,12,14]. Cepep iTanincokux LUKONAPIB NEpearinepTeHsito
Ta Al BusiBnsitoTb ¥ 5,2 % i 7,8 % ocib BignosigHo; cepes
pymMyHcbkux — y 6,5 % Ta 9,1 % Bunapgkie BigMoBiAHO;
3aebinbLuoro Le Miceki xuTeni yonosivoi ctari [8,11,12].

3a pisH1MK AaHUMK, YacTka NepBUHHOI ab0 eceHLiianb-
Hoi Al ctaHoBUTb 10-35 % y ZiTen i NianiTkie, @ BTOPUHHOI
ATy umx nauieHTis —65-90 % sunagkis [6,8]. Maiike 90 %
HEMOBIIAT i AiTeN paHHBLOTO Biky 3 Al MarTb peHarnbHy abo
peHoBaCcKynsipHy NaTomnorio, eceHuianbHa apTepiansHa
rinepTeH3is AOMiIHye B cTapLunx BikoBux rpynax [5,7,8,11,].

3a pesynbratamu H6araToLEHTPOBOrO AOCTIIKEHHS,
HELL0AABHO 3iACHEHOTO B IHAT, NOLLMPEHICTb CUCTONIYHOT
Ta/abo giacTonivHoi rinepTeHsii ceper 300pOBUX AiTel Bi-
kom 5-15 pokiB cTaHoBuna 23 % BUNaaKis, i Le BUKMMKaE
neBHe 3aHEeNOKOeHHs! Y chaxisuis [18,22]

PesynkraTi focnimkeHb KUTaRChKMX BYEHUX NOKasarm:
piBeHb MigBMLLEHOTO apTepianbHoOro TUcky (295 nepueH-
TWNb) BusABNeHo y 18,4 % Aiten wkinbHoro Biky (6-13
pokis), yacTiwe y xnonuis (20,2 %), i aitv Bikom 10-11 pokis
XBOpItOTb YacTilwe [13,27].

B ogHomy 3 kpoc-cekuinHmx gocnimkeHs y bpasunii, ae
Opanu yyacTtb 794 ouTuHM Bikom 6—13 pokiB, 3apeecTpyBa-
7 % Bunagkis rineptexsii [12], a B ANOHii Len nokasHuK
craHoswB 15,9 % [11].

[JocnigxeHHs, 3aifcHeHi B YkpaiHi akagemMikom
B. I MaiigaHHuKkoM i cniBaBr., nokasanu: nigsuiLeHHs AT
BusBnsTb y 25,1 % xnonuis i 11,0 % pieyar. 3 Bikom y
nigniTkiB YacTiwe aiarHocTytoTb Al HiX CTagito nigsuLLe-
Horo AT [5].

BigcyTHICTb €QuHUX KpUTepiiB BU3HaYeHHs piBHs AT He
[a€ 3MOrV pearnbHO OLHUTY CUTYaLit 3 noLLmMpeHicTio Al'y
Aiten i nignitkis [8,17,29]. Taky TeHAEHLt0 crocTepiraloTb
i B YKpaiHi, 'y CBITi; Le YCKINaaHIOE AiarHOCTUKy naTonorii
Ta KOHTPOIb 32 ePEKTUBHICTIO BXWUTUX TEPANeBTUYHMX i
nikyBanbHux 3axogis [11,15].

3a cyyacHUMM ySIBNEHHAMW, HOpPManbHUM y AiTen
i nignitkis BBaXaloTb cucTonivHwiA (ATc) i giacToniyHum
(ATg) Tuck, piBeHb sikoro Hwxyun 3a 90 nepueHTUnb
kpuBoi po3noginy AT y nonynsuii Ans BignosigHoOro Biky,
crari Ta 3pocTy. AT y mexax 90-95 npoueHTuUniB BBaxa-
10Tb BUCOKUM HOpMAaribHUM, ane Aith, KoTpi MatTb AT y
LibOMY AianasoHi, € rpynoto pusmnKy LWodo po3suTky Al Ak
MiHIMyM Tpupa3oBe Bu3HayeHHs AT y mexax 95 nepueH-
TUNto i Binblue Jae nifcTaByu KOHCTATyBaTH B AUTUHU Al
[2,11,13,15,21,28].

linepreHsito 6inoro xanara (White Coat Hypertension
— WCH) tpakTytotb gk AT 295 nepueHTunb, 3a3suyait
BUMIpSHWIA Y KabiHeTi nikaps, i Npy LbOMy CTaHoBUTb <95
nepLeHTUNb 3@ YMOBM BUMiptoBaHHS AT nosa nikapHsHO
YCTaHOBOK. BBaxatoTb, L0 Taka rinepTeHsist € BinbLu
[iarHOCTUYHO 3HAYYLLOK Y MediaTpuyHiA nonynsauii, Hix
eceHuianbHa Al [5,9-11].

3asBuyali rinepTeHsito 6inoro xanara BU3Ha4atoTb 3a
[0MOMOro ambynaTtopHOrO MOHITOPWHIY apTepiansbHOro
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Ta6nuus 1. Hanvacriwi npuunuv AT y giten i nignitkis (Brewer E. D., Swartz S.J.,

2016)

I

HoBoHapomkeHi

3 nepioay HOBOHapOXeHOCTi Ao 6 poki

6-10 pokiB

MigniTkoBMI Bik

— Tpom603 abo embonist HUPKOBOT apTepii;
— TPOMB03 HUPKOBOT BEHU;

— BPOMKepHi aHomanii po3BUTKY HUPOK
(manbopmaii);

— KOapKTalLlisi a0pTH;

— CTEHO3 HIPKOBOI apTepii;

— BpoHxonereHeBa aucnnasis.

— napeHXiMaTo3Hi ypaeHHs HUPOK;

— CTEHO3 HMPKOBOI apTepii;

— koaKTaLjis aopTu;

— NpUIAMaHHs MeavKaMeHTiB (KOpPTUKOCTepOigiB,
— eHAOKPUHHI NPUUMHY (xBopoba abo cuHapoM
lueHka—KyLunHra, TMPEoTOKCHKO3 TOLLO).

— NapeHXIMaTO3Hi YpaxeHHs HUPOK;

— koaKTaujis aopTu;

— NpUiMaHHs MeauKaMeHTiB (KOPTUKOCTEPOIAiB,
— eHOOKPUHHI NPU4MHK (xBopoba abo cuHopoM
lueHka—KyLumHra, TMPEOTOKCMKO3 TOLLO).

— NepBWHHa apTepiarbHa rinepTeHsis;

— NapeHXiMaTo3Hi BPaXEHHSI HUPOK;

— 3MI0BXVBAHHS NEBHUMM NCUXOTPOMHUMM abo
HaPKOTUYHWUMM PEYOBUHAMM (KOKaiH, amdeTamiH,
meTameramiimg, eHLMKNIANH, MeTundeHiaar,
KkodpeiH);

— BariTHICTb;

— eHOKPUHHI 3aXBOPIOBaHHS (xBopoba abo
CUHAPOM lLieHka—KyLuMHra, TPeoTOKCMKO3
TOWO);

TUCKY (ATM), Korm BUCOKi piBHi AT He nepeBuLLytoTb 25 %
nobosoro yacy [8,11,24,30,31].

MackoBaHy Al' BU3HayatTb 3a pe3ynbratamu am-
OynaTopHoro BuMiptoBaHHst AT, HaBiTb HE3BAXAKUM Ha
HopManbHuiA ocpicHnin AT [8,11]. MavieHTV 3 OXUPIHHAM i
XBOPi 3 BTOPUHHMM dhopmamm Al 0COBNMBO 3 XPOHIYHO
XBOPODOK HMPOK, MaKTb Y pasn BULLMIA PU3NK PO3BUTKY
MacKoBaHOI apTepiarnbHOi rinepTeHai.

Po3pisHsatoTb Takox NepBUHHY (eceHLjarnbHy) Ta BTO-
puHHY (cumnTomatnyHy) Al [8-10].

MepsuHHa Al (eceHujanbHa AT, rinepToHiuHa xBopoba)
— XPOHI4YHE CUCTEMHE MYMLTU(AKTOPHE 3aXBOPHOBAHHSI, LLO
CyNpPOBOMXYETHCS NIABULLEHHSM | CUCTOMIYHOTO, | AiacTo-
NiYHOro apTepianbHOro TUCKY, SIK NPaBWMo, 3 HEBIOOMMX
npuunH [11,28]. [itn i3 nepeuHHO Al 3a3Buyali MarTb
HaZMLLIKOBY Bary Y1 OXWpiHHS, 0OTSKEHWIA CnagKoBuMi
aHamHes i xapakTepHe NiABULLEHHS Came CUCTOMIYHOMo
AT [17,20,28].

BinbLUIOro AiarHOCTUYHOrO 3HaYeHHs Ans negiaTpis
i cimeitHux nikapis HabyBae BTOpuHHa Al, 3ymoBneHa
MaTonoriYHMMM NpoLecamu y pisHUX opraHax i cuctemax
(ma6n. 1)[3,10,11,17].

B Ykpaihi gie knacudikauis nepeunHoi Al y fiten i
nignitkie 3a B. . Magannukom (2006). 3a wieto knacudi-
KaLlieto, y AiTeN i nigniTkiB po3pi3HatoTh NabinbHy, CTabinbHy
AT i rinepToHiuHy xBopoby (IX) [5,8,9].

NabinbHa Al — KkniHiko-naToreHeTUYHa dhopma nep-
BUHHOI Al LLIO XapaKTepnayeTbCs HECTINKM NEPIOANYHUM
nigBuweHHsM ATc 3aebinblioro BaeHb. [Mig yac pasoBux
BUMiptOBaHb NepioanyHo peecTpytoTb ATC BuLle 3a 95
MPOLEHTUIb, NEPIOANYHO — HOPMarbHUIA TUCK. 3a pe3ynb-
TaTamu [O0BOBOrO MOHITOPYBaHHSI apTepianbHOro TUCKY
(OMAT), inpekc vacy ATc nepeBaxHO B J€HHWIA Yac BULLMI
3a 25 %, ane Hux4nit Hix 60 %, ninuLLeHa BapiabenbHICTb
AT [5,7,8,30,31].
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CrabinbHa Al — kniHiko-naTtoreHeT4Ha chopma nep-
BUHHOI Al, NS SIKOi XapaKTepHe CTilke nigsuiLieHHs ATc,
iHkonu ATq Y AeHHWiA Yac, YacTo — BHoui [25,27,31]. Kputepii
crabinbHoi Al | cTyneHs — perynspe (3 i 6inbLue Bi3uT o
nikapsi) nigeuLeHHs ATc i/abo ATg noHaz 95 npoueHTHIb,
ane meHLe Hix 95 npoueHTUnb + 10 MM pT. CT.; nepesu-
LLIEHHs1 cepeaHboaob0Boro Ta/abo cepeaHboaeHHoro ATc
i/abo ATp 3Ha4eHHs 95 NPOLIEHTUINIO; 3HAYEHHS iHOEKCy
yacy ATc i/abo ATa nepeBaxHo B AeHHUI Yac — 60-80 %
3a gaHuvin MAT [5,7,9,10,31].

3ayBaxumo, wWo AiarHo3 X BCTaHOBMIOKTb NuLe
y nignitkie Bikom 16 poki i Ginblue, SKWO nepeuHHa Al
30epiraeTbes noHaz 1 pik abo B pasi nepBUHHOTO YpaeHHs
OpraHiB-MiLLEHel (CepLisi, HUPOK, CYAWH FONIOBHOMO MO3KY Ta
citkiBkw) [7,11,29]. I'X yacrile BUHMKAE Ha TNi HAgMIpHOT
aKTUBHOCTI CUMMaToaapeHanoBoi Ta/abo peHiH-aHrioTeH-
3uH-anbaocTepoHoBoi cuctemn (PAAC), eHgoTenianbHoi
anceyHkuii (EQ) i npu3soauTb A0 rinepTeH3UBHOMO ypa-
XEHHs1 opraHiB-milueHen [7,10,16,30,31].

Kpuepii crabinbHoi Al Il cTyneHs — nig Yac pasosux
BUMiptoBaHb perynsapHo (3 i Ginblue Bi3nTM A0 nikaps)
ikcytoTb nigsuiLeHHs ATc ifabo ATpg noHag 95 npoueH-
TWb, ane MeHLe Hix 95 npoueHTunb + 10 MM pT. CT.; 3a
aanummn OMAT, cepenHbopoboBuii i/abo cepeaHboaeH-
Huin ATc i/abo AT nepeBuLLye 3Ha4YeHHs 95 NpoLeHTu-
mo + 10 Mm pT. CT.; inaekc yacy ATc — 80-100 % [2,5,7,9,
10,30,31].

Y 2017 p. daxisui AMepnKaHCLKOT neaiaTpuyHoi aka-
aewmii (American Academy of Pediat rics — AAP) Buganu
HOBI KMiHIYHI pekomeHaaUii LWoAo CKPUHIHTY Ta KOHTPOMto
Bucokoro AT y fiten i nigniTkis (AAP CPG), aki HanexwTb
OLHATW Ta BMpOBaZANTY y NpakTuky [6,12,17,21]. CyTTesi
3MiHM MOPIBHSHO 3 MonepeaHiMM pekoMeHaaLiaMY:

1) 3aMiHa TepMiHy «nepearinepTeH3is» NOHATTAM
«MiOBULLEHWI apTepiarnbHUA TUCKY;

2) npeseHTawis HOBWX Tabnuub HOPMATMBHOTO ANTS-
Y4Oro apTepianbHOro TUCKY Ha OCHOBI AaHWX NauieHTiB i3
HOPMarbHOK Barok;

3) HaBefieHO CrpOLLEHY CKPWHIHMOBY Tabnuuto Ans
BU3HauyeHHs AT y aiTen i nigniTkis;

4) knacudikauist AT y mignitkie 213 pokiB, LLO Y3roaxy-
€TbCA 3 pekoMeHaaLisM1 AMEPUKAHCEKOT KapAionorivyHoi
acoujauii Ta AMeprKaHCHLKOrO KOneaxy kapaionoris, pos-
pobneHMu Ans MoHiTopuHry AT y Jopocnnx;

5) pekomeHgauii Woao ckpuHiHry AT nuwe nig vac
npodinakTM4YHUX BifBIAYyBaHb NiKaps;

6) BnopsaKyBaHHs pekomMeHaalii Lofo NepBUHHOTO
OLiHIOBaHHS Ta NikyBaHHs atunosoro nepebiry Al

7) po3LUMPEHHS pori ambynaTopHOro MOHITOpUHIy AT
y AiarHoCTULL Ta NikyBaHHi AUTAYOI rinepTeHsii;

8) nepernsaa pekoMeHaaLi LL0A0 BUKOHAHHS eXoKap-
giorpadii Ans OLiHIOBaHHSA HELLOAABHO AiarHOCTOBAHO!
riNepToHii y neaiaTpUyHNX NaLieHTiB (SK NpaBuno, TilbK1
nepep no4aTkoM NpWUAMaHHS NiKiB), a Takox nepernss
KiHLEBMX pekoMeHZaLii O[O0 BUSIBIEHHS Ta MEHEOX-
MEHTY rinepTpodii NiBOro LWyHOuKa Y AiTel, SKi XBOpi Ha
Al [5,8-10].

ETionorito Ta natorenes Al i B faiTel, i B 4OPOCIMX
BMBYEHO HegocTaTHbo [1,5,9,17,26,29,31].

®isionoriyHo piBeHb AT 3abesnedyeTbes nepudepiiHim
OMOPOM CyAMH, CTAHOM CYAWMHHOI CTiHKW, HACOCHOK (hyHK-
Liieto cepList Ta 06’eMoM KpoBi, Lo Lmpkyntoe [10]. Perynsuito
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CniBBiQHOLLEHHS LIMX YOTUPBOX (PaKTOPIB BUKOHYHOTb HEPBO-
Ba il rymoparibHa naHku, 11y 300pOoBOi JOAVYHM Ba3OMPECOPHI
BB BpiBHOBaXKEHI Bazogunatytounmm [6,9,10,13].

3a cyyacHUMN ySBNEHHAMM, BUPAXEHE KOMMBAHHS
AT € Hacnigkom posnagy HerpoBereTaTuBHOI perynsuii
CYAWHHOTO TOHYCY, XapaKTepuaye BUCOKY PEeaKTUBHICTb
CYOMHHOI CTiHKM N OMOCEePeAKOBaHO CBIAYNTL MPO 3MiHY
yHKUiT eHgoTenito [6,8,11]. 3 nporpecyBaHHaM Al” nocTy-
MnoBo BiAOYBalOTLCS ICTOTHILLI CTPYKTYPHO-(PYHKLIOHAMbBHI
3MiHM KNITMHHUX MeMOpaH eHZoTenito, BHACMILOK Y0ro
BuHukae Al [1,8,10,19].

Crinike nigBuLeHHst AT BUHWKAe BHAcNigok nepeHa-
MPYXXeHHs! Ta/abo BUCHAKEHHS NCUXIYHOT AisSnbHOCTI, Nig
BMNMBOM CyKYMHOI Aii TCMXOEMOLLiAHNX CTPECOTEHHUX YH-
HWKIB, NPU3BOASAYM [0 MOPYLLEHHS KOPKOBOI Ta NiAKOPKOBOT
perynsvii Ba3OMOTOPHMX i HEMPOEHAOKPUHHIX MEXaHI3MIB
KoHTponto AT. 3a3Buyaii Lie BigOyBaeTbCS Ha Ti HAAMIPHOT
aKTMBHOCTI cuMnaTtoaapeHanoBoi cuctemmn abo PAAC, a
Takox npv EO [1,3,26].

bessanepeyHo, Al' — MynbTUgaKkTOpHE 3aXBOPHOBAHHSI.
MpoBigHy ponb y dopmyBaHHi Al Ha BymMKy ekcnepTis
BOOS3, BigirpatoTb Taki YUHHUKW PU3NKY: nepegyacHi no-
NOTY; HELOHOLEHICTb, 3aTPUMKa BHYTPILLHBOYTPOGHOTO
possuTky (3BYP) Ta BpomxeHi Bagn po3BuTKY; Bik, CTaTb,
reHeTUYHa CXUIbHICTb, YepenHO-MO3KOBI TpaBMU Ta TpaB-
MU X1BOTa B aHaMHesi; Manopyxnmeuii cnocid xuTTa Ta
CTPEC, HaA/MLLOK COfi B paLlioHi, Aieta 3 HU3bKUM BMiC-
TOM KarbLiito; LyKpoBuiA aiabert, 3MiHa Baru; rinoguHamis
Ta HagMipHe i3nyHe HaBaHTaXEHHS; LKIANMBI 3BUYKM
(BXMBaAHHSA ankoromnt, KypiHHS); NOPYLUEHHS! OMXaHHS
Mig, Yac CHY; NPUAMaHHS NEBHWX NiKiB (aHTUOENPEeCcaHTiB,
CTEepOifHMX i HeCTEPOIgHMX MpoTU3ananbHux 3acobis),
00TshKkeHa cnagKoBiCTb (rinepToHiyHa xBopoba, MeTaboniyHi
3aXBOPIOBaHHS B BaTbKiB UM HabNMK4MX POANYIB) TOLLO
[3,5,7,8,10,12,13,22,26].

Y piTei paHHboro Biky Al Moxe GyTv OfHUM i3 POBIgHMX
KMHIYHUX CYMMTOMIB HUPKOBOI Mmatonorii (rmomepynoHed-
puTy, pedokc-Hedponarii, NapeHXiMaTosHNX ypaxeHb
HWPOK i NyXNWHK BinbMca, iHeKLii Ce4OBMBIOHNX LUNSXIB)
[3,5,7,8,10—13,26]. OkpeMi NoBigoMIeHHs B HayKOBIl NiTe-
paTypi nigTBEpMKYIOTh: NigBULLEeHHs Al y HeOHaTanbHOMy
BiLi MOxe 6yTI Hacnigkom Al y MaTepi, NpuiAMaHHs CTepoiiB
nig Yac BariTHOCTI, MPU3HAYEHHS! iIHOOMETALMHY HOBOHAPOZ-
XXEHOMY, KaTeTepuaalLlii nynkooi apTepii oo [3].

Ocobnmsy yBary B reHesi Al y fiTeil NpuginsoTh Hag-
MIpHi Ba3i, LLO € OfHUM i3 (haKTOpIB Y HW3Li MeTabonivyHNX
MopYyLLEHb, SKi BPELUTI Npu3BOAsATb 40 NiasulleHHs AT. [lo-
BeAeHo, Wwo maike 70 % Bunagkie yneplue BusieneHoi Al
acoLjinoBaHi 3i 30inbLUeHHAM Macy Tina abo BracHe Oxu-
piHHAM [4,13,18,23,26]. ®akT cimenHoi cxunbHocTi Ao Al
MIATBEPMKEHO Y MPaKTUYHUX criocTepexeHHsx: y noHaa 30 %
MIAITKIB i3 pOAWH, YNeHu SIKoT cTpaxkaatoTb Ha X, peecTpytoTb
MIABWLLIEHHS! CUCTOMIYHOTO Ta [jiacToniyHoro Tueky [3,11].

Busasunu ciMenHy cxunbHiCTb 4O rinepTOHIYHOro
HedpoaHriockneposy Ta po3BUTKY MikpoanbBymiHypii. Tak,
y AiTel i3 HopManbHUM piBHeM AT, BaTbky KX CTpaxaalTb
Ha AT, 3ape€ecTpyBanu 3HUKEHHS HUPKOBOTO (DyHKLIiOHaIb-
HOrO pe3epBy, MiABMLLEHHS CePeaHbOI LBMUAKOCTI eKkcKpeLii
anbOyMmiHiB i3 ceyeto Ta 30inblUeHHS MikpoanbOyMiHeMii
[3,26]. Y 87-90 % giten 3 eceHujanbHo Al € poaudi, B IKUX
BUSBNAOTL NigBuMLLeHHS AT. Mpun BTOpUHHIN Al NigBrLLEHHS
AT BU3Ha4atoTh Yy 4649 % Hanbnkumnx poguis [3].
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[loBeneHo acoLliaTvBHMIA 38'A30K Al i3 HOCICTBOM reHiB
ricrocymicHocTi HLA A11 i B22 [3]. TeHeTYHi YHHIKW BU3Ha-
yatoTb 40 38 % heHOTVMOBOI MIHIMBOCTI CUCTOMIYHOTO, A0
42 % — pjacTonivHoro aptepiansHoro Tucky [11]. BectaHosumm:
B OCi6 3i CNaaKoBo CXUNBHICTHO A0 Al yxxe B NiAniTKoBOMy
BiLli pEECTPyBarv HU3bKy CTIlKICTb [0 FMOKCI, LU0 € NPOrHoC-
TUYHUM (haKTOPOM PO3BMTKY NiaBuLLeHHs AT [5,7,8,10,12,13].

BuaHauanbHy porb y BUHUKHEHHI Ta NporpecyBaHHi
AT pisHoro r'eHesy Bigirpac eHpoTenianbHa AMCHYHKLUIS
[3,10,11,26]. Binomo, wo E[l — gucbanaHc mix npoaykLieto
Ba30AMNaTyo4KX, aHrONPOTEKTUBHIX, aHTUNpONichepaTyBe-
HWX YYHHWKIB i BA3OKOHCTPUKTOPHMX, NPOTPOMOOTUYHMX,
nponicgepatneHux daktopis [10,16].

[oBeneHa ponb 3MiHW (hyHKLOHaMBbHOTO CTaHy eHaoTe-
nito npu AT, WO NposBNSETLCA AnchanaHCcoM MK Ba3oKOH-
CTPVKTOPHUMW Ta Ba30AMNaTyouMn aktopamm perynsii
CYAVHHOTO TOHYCY, NOPYLUEHHSM TPOIKW CYOMHHOI CTiHKY,
30inbLUEHHsIM arperaLii TPOMOOLMTIB i TocuneHHsM nporiice-
pauii cyayHHoi cTiHki [13]. HaibinbLu 3HavyLLj naToreHeTuyHi
MeXaHi3Mu NopyLLIEHHS YHKLT CyAUHHOrO eHOoTeNito — no-
pyLeHHs meTaboniamy okeugy asoty (NO), eHgoteniHy-1
(ET-1), BackynoeHzoteniansHoro chaktopa pocty [1,10,16].

OnwH i3 dhakTopis reHesy Al — gueninigemis, Wwo peani-
3yETbCSA LUMSXOM BMMBY HA CYAUHHY CTiHKY, OCKITbK/ OKUC-
NeHi NINONPOTEIAN HU3bKOI LLiNbHOCTI BUKMMKAKOTL anomnTo3
KNiTUH CyOuH | Ba30KOHCTPUKTOPHI peakuii [1,17,23]. Y
(haxosin niTepaTypi OCTAHHLOTO AECATUNITTS LUNPOKO
06roBOpIOIOTL POrb 3MiH MeTaboniamy XUPHUX KNCHOT
Ta eliko3aHoigiB y natoreHesi Al Ta ii ycknagHeHs [1,10].

Ocobnueoi yBaru B reHesi Al y aiteii i nignitkis 3acny-
rosye aktugais PAAC [10,11]. Tak, ctumynsuis AT-peuen-
TopiB 1 TWNy Npu3BoanTb A0 36inblueHHs cekpeii ET-1
(0BHOrO 3 HACUBHILLIMX BA3OKOHCTPUKTOPIB), 3MEHLLEHHS
cekpeLii peHiHy, 36inbLUEHHS BUBINIbHEHHS BAa30MPECUHY
arnboCTEPOHY, 3aTPUMKM HATPItO, NOCUIEHHS CUMMATUYHOT
aKTVBHOCTI, NiABMLLIEHHS CKOPOTIMBOT (oyHKLi cepLs, rinep-
Tpodii Miokapaa Ta hopmyBaHHs kapgianbHoro ¢ibposy
[10,18,24]. AHrioTeHsuH |l perynioe He Tinbku eKcrpecito
monekyn agresii (VCAM-1, ICAM-1, P-selectin), ane i
CekpeLito LMTOKIHIB, XeMOKIHIB i pakTopiB pocTy CyOUHHOT
CTiHKW, 6epe y4acTb B aKTMBALji CUCTEMU KOMNMEMEHTa Ta
po3suTKy atepockneposy [10,18].

YnpopoBx ocTaHHix 20 pokiB matoreHes cepue-
BO-CYAMHHUX 3aXBOPIOBaHb BU3HAYaThb SK Tak 3BaHUN
CEepLEBO-CYANHHUIA KOHTUHYYM: TaKi (akTopu puanky,
Ak AT, rinepxonectepuHemis, LyKpoBuii fjabeT i KypiHHS
CMPUYMHAIOTL PO3BUTOK eHaoTenianbHoi AUCHYHKLUIT,
aTepoCKNepo3y, YypaxXeHHs! OpraHiB-MiLLEHeN, WO BUSBMS-
€TbCS KMIHIYHO SIK illeMiyHa xBopoba cepus Ta cepuesa
HegoctatHicTb. PAAC, a Takox npoLecu 3ananexHs, Lo
BUHWKIY 3a ii y4acTi, BigirpatoTb KM40oBY POIb HA KOXHIN
CcTafii cepLeBo-CyaMHHOro KoHTUHYyMmy [1,10,17].

HoBiTHi AaHi BkasytoTb Ha icToTHMI BNnuB Al Ha nepe-
6ir kopoHaBipycHoi xBopobu. 3 novarky 2021 poky LieHtpu 3
koHTponto Ta npodpinakTuky xeopob CLLUA (CDC) TpakTytoTs
AT 5K He3aneXHWIA YMHHUK yeKnaaHeHoro nepebiry iHdbekuii,
BuKnukaHoi SARS-COV-2 [19,25].

3a gaHumu ITanicbKoro iHCTUTYTY 300poB's, Wwo Oa-
3y0TbCS Ha icTopisix xBopobu 355 naulieHTis, siki nomepnm
B} yCKNaAHEHb, CNIPUYMHEHX KOPOHABIPYCHOKO XBOPOGOIO,
rinepTeHsis giarHoctoBaHa B 76 % BunapkiB sk OCHOBHE
koMop6igHe 3aXBOPIOBAHHS Ta 3HAYYLLMIA YNHHUK PU3KKY
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CMepTHOCTI, 5K i LykpoBui piabet. Lle ninTBepmxeHo B
HU3Li NPOCMEKTUBHMX HAYKOBMX AOCAiIAKeEHb, LU0 3AINCHEHI
MPOTArOM LmX ABOX pokis [19,25].

Ak Binomo, Bipyc SARS-CoV-2 3B'A3yeTbCs 3 peLenTo-
POM aHrIOTEH3VHMNEPETBOPHOBANLHOMO thepMeHTy 2 (AMD2)
yepes foro criankosuii (S) Binok, wwob 3abeaneqnTu Kpatle
MPOHVKHEHHS B KNiTUHM rocnogapst [25]. Lien komnnekc 3a-
3Hae eHAOLMTO3Y, L0 NPU3BOAMTL [0 3HVKEHHS perynsuii
Ha3BaHOro peLienTopa Ta MICLEeBOr0 HAKOMMYEHHS! aHTOTEH-
3unny 11[19,25]. Tskka AvxaribHa HeAOCTaTHICTL — XapakTepHa
puca COVID-19 y nopocnux, rorioBHa npyuymHa MicLieBOi ak-
TuBauii PAAC, L0 3yMOBIIOE BULLMIA KOECDILIEHT NETANbHOCTI
Ta BU3HAYEHa SIK MEXAHI3M TSHKKOrO ypakeHHs nereHb [19].

BucHoBKHU

1. TocTpo nocrae HeobXiAHICTb Nepernsgy BiTYN3HIHNX
MPOTOKOMIB LLOAO HOMeHKnaTypu Al y neaiaTpii, a Takox
Knacwdikauii, aedinivii, kniHivHMX ocobnmBocTel, nigxodis
[0 [iarHOCTVIKV Ta NiKyBaHHs1 3aXBOPIOBAHHS.

2. 3HauyLiCTb OKPEMMX MaTOreHeTUYHMX hakTopis
y r'eHesi apTepianbHoi rinepTeHaii B AiTeil OCTaTO4YHO He
3’qcoBaHa, a IXHi B3aEMO3B’A30K i3 reMoAMHaMiYHUMM
nokasHukamu y fiten i nignitkis notpedye NPoJoOBKEHHS
BUBYEHHS.

3. HaykoBLii BCbOTO CBITY aKLIEHTYOTb Ha HeobXigHOCTI
CBOEYACHOI Ta paHHbOI [iarHOCTUKW MIABULLEHOTO apTepi-
arnbHOro TUCKY B AUTSYOMY BiLli, MOKV MPOLIEC 3BOPOTHUIA,
A5 NPOQoiNaKTUKY YCKagHeHb i Tshkvoro nepebiry xsopobu.

4. 3ayBaXxu1mo, LU0 NaHAEeMist KOPOHaBiPyCHOT XBOPO6K
BHeCra CBOi KOPEKTVBM Y BUBYEHHS 0COBNMBOCTEN apTepi-
anbHOI rinepTeH3ii B 4iTEN i AOPOCHNX, aKe apTepianbHa
rinepTeH3ist Byna nposigHUM chakTopom Tsxdoro nepebiry
Ta cMepTHOCTI. [JoChifKeHHs B LibOMY Hanpsmi TpUBatoTb.
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|gionatyHuin rpaHynematoaHuii mactut (IFM) — pigkicHe [oBposikicHe XpOHiYHe 3anarbHe 3aXBOPHOBAHHS MOMOYHOI 3ano3u 3
HEBIZIOMOIO ETIONOTIEHD, LLIO XapaKTEPHU3YETHCS HASIBHICTIO CTEPUITBHUX HEKA3E03HWX rpaHynboM i hopMyBaHHsAM MikpoabcLecis y
yacTouKax MOMOYHOI 3ano3un. ToYHa NOLUMPEHICTb Liel natonorii He Bigoma. MNepeayciM Lie NOB’s3aHo 3 AOBOS Manok KinbKicTHO
3apeeCTpOBaHNX BUNAAKIB, @ TAKOX 3i CKNafHOK AiarHOCTUKOM.

MeTa po60oTu — BUCBITANTY KNiHIYHWIA SOCBIA BeAEHHS nauieHTku 3 ITM, po3'scHUTM pornb NaToMopdomnoriYHoro AOCTIMKEHHS B
[ZiarHOCTU4HOMY NOLLYKY, 06roBOpUTY ANEPEHLAHY AiarHOCTMKY Ta NikyBarnbHi MOZanbHOCTI 3@ JaHUMV @HITOMOBHMX hax0oBUX
LKepen.

MMip yac 3BepHeHHs B KNiHiKy NaLlieHTka ckapxunacs Ha Ginb y npasiit MOMOYHIN 3ano3i. Ha yac ornsay Ha Mexi BHYTPILLHIX KBa-
[paHTiB NpaBoi MOMOYHOI 3a51031 BUSIBNEHO Be3bonicHe yTBOPEHHS 40 2,5 CM Y fiaMeTpi LiNbHOT kaM'SHUCTOI KOHCUCTEHLi B6e3
4iTKMX KOHTYpiIB. MauieHTka npoiLuna Hu3ky gocnimkerb: Y30, MCKT, mamorpadito, MPT, — siki BkasyBanu Ha AiarHo3 3nosikicHoro
HOBOYTBOpEHHS. OCTaTOYHE piLLEHHs! Mif Yac BCTAHOBMEHHS AiarHo3y 3anexano Bif pesynbTaTiB NoABiHOMO BepudikoBaHOMO
naToricTONOrYHOrO AOCMIMKEHHS 3 BUKIIOYEHHAM iHLUMX NATOMOriN. 3BaXaro4n Ha MonoauiA Bik XBOPOI, YCILLHWA [OCBIA KOHCEP-
BAaTMBHOIO Be[ieHHs NaLiEHTOK, LLIO BUCBITNIEHWI Y CBITOBIV HAYKOBIl NiTEpaTypi, MOXMWBI KOCMETWUYHI ePEKTU NiCNs XipypriYHoro
NiKyBaHHS, yXBanumnu pilleHHs NP0 MeaukaMeHTO3He NiKyBaHHS LMTOCTaTUKaMK Ta rrokokopTukoigamu. Mig yac noBTopHOI
KOHCynbTaLii Mamonora B AMHaMmiLi ANns OLiHIOBaHHS pe3ynbraTiB nikyBaHHs Yepes 3,5 i 7,0 Micaus BUaUMmUX NaTornoriyHmnx 3amiH
3 60Ky MOMTOYHMX 3aM03 He BUSIBUNW, NanbnaTopHo — 6e3 By3noBoi Ta MyxnnHHoi natonorii. CtaH nicns igionatnyHoro rpaxyne-
MaTO3HOMo MacTUTy — pekoHBanecLeHLs.

Y cratTi 06roBOpunKn i iHLWI METOAMKM NiKyBaHHS: XipypriuHe, BapiaLii MegukameHTO3HOI Tepanii (KOPTUKOCTEPOiaN — TOMiYHi,
oparbHi; iMyHoCcynpecopu — MeToTpeKcaT, a3aTionpuH), 3BUYaliHE CNOCTEPEXEHHS B pa3i nerkoro nepediry. BTiM, Bpaxosytoun
BUPaXEHMI BONbOBMIA CUHAPOM i CYTTEBI €CTETUYHI fedheKTU SiK pesynbTaT HeCBOEYACHOI Ta HeaZeKBaTHOI Tepanii, cnoctepe-
KEHHS He JOMIHYE B TaKTWLi BEAEHHS NavieHTOK. 3aTpumka nif Yac BCTAHOBMEHHS AjarHo3y MOXe Npu3BECTU 4O NOMUMKOBOIO
NiKyBaHHS, LLIO CMPUYMHSE XPOHIYHi 3MiHM Ta 30iNbLUEHHS BOTHULLA 3anarneHHs B MOIOYHIN 3an03i, BNNWMBAE Ha TSXKKICTb Nepebiry
3aXBOPIOBAHHSA Ta HACTYMHY Tepanito.

BucHoBku. Onucanu kniHiYHUiA BUNagok nauieHTky 3 IMM, aiarHoCTUYHWIA NOLWyK i pe3ynbTaTuBHY KOHCEPBATUBHY JiKyBasnbHY
TaKkTUKy. MMokasaHa porb i HE3aMiHHICTb NAToriCTONOMYHOTO JOCMIMKEHHS MiA Yac AiarHocTnyHoro noluyky. O6roBopunu Hai-
eeKTMBHILLI Cxemu NikyBaHHSA nauieHTok 3 ITM.

Idiopathic granulomatous mastitis: a clinical case and a review of the literature

0. V. Shuliha-Nedaikhliebova, A. V. Kovalova, P. V. Kuzyk, 0. 0. Salamakha, N. M. Zokhniuk, O. M. Shul, R. P. Yuzkiv

Idiopathic granulomatous mastitis (IGM) is a rare benign chronic inflammatory disease of the breast with an unknown etiology,
characterized by the presence of sterile non-caseous granulomas and the formation of microabscesses in the lobules of the breast.
The exact prevalence of this disease is still unknown. This is mainly due to the relatively small number of the reported cases, as
well as the diagnostic difficulties.

The aim of the study: to highlight the clinical experience of managing a patient with IGM, to explain the role of pathomorpho-
logical examination in diagnostic search, to discuss differential diagnosis and treatment modalities according to the review of
English-language literature sources.

When the patient visited the clinic, the chief complaint was pain in the right breast. On examination, a painless mass with indistinct
border and stone-like density up to 2.5 cm was revealed at the union of the inner quadrants of the right breast. The patient under-
went a number of tests: ultrasound, MSCT, mammography, MRI, which were indicative of breast cancer. The final diagnosis was
made after the double histopathologically verified examination with differential diagnosis. Considering the young age of the patient,
the successful experience of conservative management of patients covered in the world literature, the possible cosmetic effects
after surgery, it was decided to treat with cytostatics and glucocorticoids. A 3.5- and 7.0-month follow-up of treatment results by
a mammologist showed neither visible pathological changes in the breasts nor palpatory nodular or tumor mass. The state after
idiopathic granulomatous mastitis was reconvalescence.

The paper also discusses other methods of treatment: surgery, drug therapy such as corticosteroids (topical, oral), immunosup-
pressants (methotrexate, azathioprine) or a conventional follow-up of patients with mild symptoms. However, considering severe
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pain and significant aesthetic defects as a result of inadequate therapy, the follow-up is not dominant in the patient management.
Adelay in the diagnosis can lead to treatment errors, causing chronic changes and increasing the inflammatory size in the breast,

influence the severity of the disease and subsequent therapy.

Conclusions. The clinical case of the patient with IGM, diagnostic search and effective conservative treatment tactics have been
described. The significance and indispensability of pathohistological examination in the diagnostic search have been explained.
The most effective treatment regimens for IGM patients have been discussed.

laionaTuyHmin rppaHynemarosHmin mactut (IMM) — pigkicHe
[0bposiKiCHe XpOHiYHe 3anarnbHe 3aXBOPHOBAHHS MOIOYHOI
3anoav (M3) 3 HeBiZOMOLO eTiONOri€, LLO XapakTepuayeTb-
C$1 HASIBHICTIO CTEPUIBbHUX HEKa3e03HWX rpaHynboM i pop-
MyBaHHSIM MikpoabCLECB ¥ YacTouKax MOJIOYHOI 3am03u
[34]. I'M ynepLue sik camoCTilHe 3aXBOPIOBAHHS ONMCaHMWI
Kessler i Wolloch y 1972 poui [34,41]. Ane pgotenep He
BiJOMa TOYHa MOLUMPEHICTb Ljiei naTosorii, Wo nos’sa3aHo
nepeaycim i3 A0BOII Manot KinbKiCTI0 3apeecTpoBaHNX
BUNAAKIB, a TAKOX 3i CKNafHO AjarHOCTUKOMW [6,27,34].

[JiarHocTuka MM — cnpasHii BUKMWK, OCKINbKW Y MOHag
MOMOBWHI BUMaZAKIB NEPBUHHUM [iarHO30M € MPUMYLLEHHS
MPO HasBHICTb KapLMHOMW MONOYHOI 3anoaw [6]. IMM mae
KMiHIYHi Ta pagionoriyHi 03Hakw, Lo iMiTYH0Tb ab0 3MosiKiCHi
HOBOYTBOPEHHS, ab0 rocTpi iH(EKLiHI 3aXBOPIOBaHHS
MOIOYHOI 3anosm [39]. 3Baxatoun Ha NACTYNHICTb KMiHiY-
HOi MaHichecTauii IMM, HeBigaiNbHAM Bepudikatopom €
nartorictonoriyHe gocnigxkeHHs [1]. LiarHos igionatnyHoro
rpaHynemMaTo3HOro MacTUTy MOXHa BCTAHOBUTM NMLLE Nif
yac audepeHLUinHoi fgiarHoCTukK, ockineku IMM — giarHos
BUKNOYEHHS [37].

3giricHunmn nowwyk ¢axoBoi Nitepatypu y 6a3i gaHnx
PubMed 3a cnosamu idiopathic granulomatous mastitis,
treatment, pathology, meta-analysis, review, clinical trial,
systematic review, randomized controlled trial. Mpoaxani-
3yBarnu aHrnomoBHi (haxosi fxepena [1-42].

[Mokw He iCHyE EAMHOTO NPOTOKOITY YW CXEMM NiKYBaHHS
IM yepes Hes'sicoBaHy eTionorito [12]. HuHi BukopucToBy-
10Tb Taki MeToau: XipypriYHe nikyBaHHs, MEAUKaMEHTO3Ha
Tepanist (KopTUKOCTepOiaW — Toni4Hi, oparbHi; iMyHocynpe-
COp METOTPEKCAT), CNOCTEPEXEHHS B pasi nerkoro nepebiry
[12,30]. Brim, BpaxoBytouu BUpaxeHuii 60nb0BIiA CUHAPOM
i CYTTEBI €CTETMYHI AieheKT SIK pe3yrbTaT HECBOEYACHOI Ta
HeaZekBaTHOI Tepanii, COCTEPEXEHHS He JOMIHYE B TaKTh-
Li BeAeHHs navieHTok [23]. 3aTpumka nig Yac BCTaHOBIEHHS
AjarHo3y MoXe Np13BECTM 40 MOMMIKOBOTO MiKyBaHHS, L0
CMPUYMHSE XPOHIYHI 3MiHM Ta 30iNbLUEHHS BOrHWLLA 3ana-
NeHHs B MOIOYHIN 3anosi, BNNMBaE Ha TXKICTb nepebiry
3aXBOPIOBAHHSA Ta HAaCTynHy Tepanito [27].

MeTa po6oTtu

BUCBITAUTY KNiHIYHWIA JOCBIA BedeHHs nauieHTkn 3 1MV,
PO3’ACHNTX PONb NaTOMOP(ONOriYHOTO AOCTIAXEHHS
B [iarHOCTUYHOMY MOLLIYKY, 06roBOpUTU AUEpeHLiinHy
[iarHOCTUMKY Ta MikyBanbHi MOAANbHOCTI 3@ AaHUMW aHro-
MOBHMX (DaXOBWX [PKEPENT.

KAiHIYHMIW BUNapoK

MauieHTka Bikom 32 poku 2 nrotoro 2020 poky 3BepHynacs
[0 Mamoriora 3i ckapramu Ha 6inb y npasiit MOMOYHii 3an0ai.
B aHamHesi 2 BariTHOCTi, 2 NOMNOriB NPUPOLHNM LLMISIXOM;
nakTauii He 6yno (BigMOBa Bif rPYAHOrO BUrOAOBYBaHHS).
OcrtaHHe ynetpassykose gocnimkeHHs (Y3M) M3 10-piunoi

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.

[aBHOCTI, 3i cniB nauieHTku, 6e3 ocobnueocTten. Tpasm,
onepaTyBHUX BTPYYaHb Ha MOIOYHIl 3anosi He Byno. Bu-
JiNneHb i3 COCKiB He 3ayBaxkyBana. CnaakoBy 0BTspKeHICTb
LLI00 EeHAOKPUHHMX Ta 0OMIHHMX 3aXBOPOBaHb 3anepeyye.
B ciMeliHOMy OHKOMOrYHOMY aHaMHe3i — pak LnyHKa Ta
MigWyHKoBOi 3anoswn y 6abyci. MNHekonoriyHui aHaMHe3
He 0OTSHKEHUI, TOPMOHarbHY KOHTpaLLenLto 3anepeyye.

Iip Yac ornsagy Ha Mexi BHYTPILLHIX KBaapaHTIB npa-
BOi MOJTOYHOI 3251031 BU3Ha4eHo 6e3bonicHe YyTBOPEHHS
po3mipamu [0 2,5 CM, WiNbHOI KaM'IHUCTOI KOHCUCTEHLT
6€3 YiTKNX KOHTYPIB, PyX/MBE LLOAO LUKIPK Ta NpUMernmx
TkaHuH. COCKOBO-apeonsipHuii komnnekc 6e3 ocobnmsoc-
Tel, BuAiNeHb i3 cockiB HeMae. PerioHapHi niMdaTuyHi
BY3IM ManbnaTopHo He 30inblueHi. JliBa MOMoYHa 3anosa
6e3 ocobnmeocTen.

Y31 MOMOYHYX 325103 NOKa3ano, L0 CTPYKTYpa TKaH-
HU 3ano3ucTa. MiglkipHa KupoBa KiTKOBUHA NpeacTas-
NeHa TOHKVM TinoexoreHHUM wapoM. MornoyHi NpoToku He
pO3LUMPEHi, HABKONOCOCKOBA AinaHka 6e3 naTonoriyHmx
3MiH. PerioHapHi nimcoBy3nu He 30inbLueHi, 3MiHeHi BHac-
NigoK MOTOBLLIEHHS KIPKOBOTO LLIAPY A0 5 MM, eXOCTPYKTypa
He 3MiHeHa. BorHuileBa natosnoris BUsiBneHa B npa.in
MOMOYHIN 3ano3i: Ha 3 roauHi B A 30Hi Bi3yanizoBaHo
rinoexoreHHe yTBOpeHHs po3mipom 28,8 x 17,6 MM, opieH-
TOBaHe BepTUKanbHO. YTBOPEHHS HENpaBWIbHOIT hopMu,
KOHTYPU HEpiBHi, Mexa HeuiTka, exocTpyKTypa HeoaHo-
piaHa. B pexumi KOK — MHOXWHHI iHTpaHodarbHi NOKycu.

BuisiBneHe ouiHWNW K MOXINBE 3M0SKKICHE YTBOPEHHS,
03HaKM ManirHisavii HegocTaTHbO BipOrigHi, ane marTb
BUCOKY /MOBIpHICTb (BI-RADS 4), Tomy HeobxigHa Mop-
(honoriyHa BepudikaLis giarHosy LUMSAXOM BUKOHAHHS
ToBCTOronkoBoi (14 G) Tpenan-bioncii 3 natorictonoriyHnm
pocnimxkeHHam. Liio npouedypy nauieHTui BukoHanu. flisa
moro4Ha 3ano3a 6e3 ocobnmsocteint (BI-RADS 1).

PesynbraTit MynsTicnipanbHOi KOMITH0TEPHOT TOMOrpa-
pii (MCKT) BusIBUNM 03HAKM 3MOSIKICHOTO HOBOYTBOPEHHS
npaBOi MOMOYHOI 3an03u Ha piBHI BEPXHBLO-MeaianbHOM
KBagpaHTa po3mipom 40 43 x 17 Mm. Bussunu perioHapHui
peTpomMamapHuii NiMgoBy30r1, pO3Mipu SKOro Jocsranu
5 MM. He BuKntoYeHa iHBa3is HeonpoLecy B NepefHio
rpyaHy CTiHKy cnpaea. KT 03Haku BinganeHoro noLuMpeHrHst
HEeomnnacTU4HOro NPOLIECY HE BUSIBUNN.

3a pesynsratom Mamorpadii onucaHe yTBOPEHHS Y
npagiii MOMoYHiIi 3anosi poamipamu 25 x 32 MM (kaTeropis
BI-RADS 4).

Micna MCKT i mamorpadii nawjieHTka HanpaeneHa Ha
MPT-giarHOCTUKY 3 KOHTPACTHUM NiACUNEHHSIM, BPaXoBy-
1041 HEOOXIZHICTb BUKIMIOYEHHS iHBA3WBHOTO MpOLiECy B
NepenHio rpyaHy CTiHKY.

Ha MPT BusiBUn® 03Haku MynbTULEHTPUYHOIO 3M0-
SIKICHOTO ypaXXeHHs! i3 BTOPUHHOLO NiMdageHonartieto. Y Me-
AianbHUX KBagpaHTax npaBoi MOMOYHOI 3ar1031 BU3Ha4eHa
AinsHKa HenpasunbHOT hopmMu po3mipamu 52 x 23 x 26 MM,
y BepxHbonaTtepansHoMy KBagpaHTi — FOMOreHHa JinsiHka
3 HeviTkumu po3mipamm 13 x 3 mm (kateropis BI-RADS 5).
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Puc. 1. Mikponpenapar: chasa noBHOi AeCTpyKLii YaCTOUKMKM Npy igionaTuyHOMY rpaHynemaTosHoMy mMacTuti. MeTog 3abapBneHHs — reMaToKCUIiH Ta e03H, 36inbLueHHs x40.

Puc. 2. Mikponpenapar iHiLjansHux 3miH Yactouku, nobyrit. Meton 3aGaperieHHst — reMaTokcuniH Ta eoauH, 36inbLuenHs x100.

Puc. 3. Cxema AiarHOCTU4HOTO NOLLYKY Ta KOHCEPBATWUBHOTO NiKyBaHHS iBioNaTUiHOro rpaHyneMaTo3HOoro MacTuTy.

Omxe, BCi 4OAATKOBI METOAN OOCTEXEHHS, L0 3aCTO-
CyBanu [0 OTPUMaHHs pesynbTaTiB NaToricTonoriyHoro
JOCRimKeHHs, BKasyBany Ha 3MosikiCHY eTiONOrito XBopobu
naujeHTkn. MonepeaHin KNiHiYHWA AiarHo3 — NpUnyLLEeHHs
NP0 HasBHICTb KapLMHOMMW NpaBOi MOSIOYHOI 3ano3u
cT2cN1MX.

3a pesynsratamu ricTornoriYHoro 4OCMiMKEHH (puc. 1,
2), y Matepiani npenapaty Tpenax-6ioncii MonoyHoi 3anosu
BWSIBUI YYCTIEHHI LIEHTPONOBYNAPHO PO3TALLIOBaHI AinsHKN
LWinbHOro NiMgonnasMoLMTapHOro iHginbTparty (rpaHy-
NbOMM), WO MOPOMNOriYHO CKNafatoTbes 3 NiMGOLUTIB,
enitenioigHux ricTioumTis, riraHTCbkMUX GaraTosgepHNUX
KIMITYH YYy>KOPIgHMX Tin, HENTPOMINBHUX rPaHyNoLMTIB, AKi
MoAeKyan YTBOPHOKTL MikpoabeLecu Ta CynpoBOMKYHOTH
LiNSHKN HEKPO3Y XMPOBOI KIMITKOBUHW. Y KNITUHHOMY CKnagi
rPaHyNbOMM € TaKOX AOMILLKV NNA3MOLWTIB i MOOAUHOKMX
€03uHodini. O3HaKM NyXMUHHOMO POCTY B Matepiani He
BUSIBMEHI. Y npenaparti TpenaH-bionTaty BU3Hauunm Ta
yacTouku B (hasi MOBHOI JECTPYKLIi 3 NOBHICTIO CTEPTUM
nobynsipHUM pucyHKoM (puc. 1), | BINSHKKA 3 iHiLianbHUMK
3MiHaMM 4acTOYKM, LEHTPONOBYNApHO pO3TallOBaHUM
3ananbHOKMITMHHUM iHINbTpaTOoM — NoGynIT (puc. 2.).

[NepBUHHY ricTONOriYHY AiarHOCTUKY 34IMCHANM B NaTo-
ricTONOriYHOMY LIEeHTPI «YHiBepcanbHoi KniHikv «O6epiry i,
3BAXat04M Ha BiAMIHHICTb riCTONONYHOrO Ta NONEPeaHLOro
KniHiYHOro AiarHo3iB, BUKOHanNM NoAaBiiHy BepudikaLio
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MOopONOriYHOro AoCnimKeHHs y pedpepeHTHi nabopato-
pii «MeanyHa nabopatopist CSD» 3i 36irom ricTonoriYHmx
JiarHosis.

3a pesynsratamm BUKOHaHHS KBAHTUEPOHOBOTO TECTY
(QuantiFERON-TB Gold Plus — QTF-Plus) Bukmnouunm
Ty6epkynbo3. bakTtepionoriyHe LOCRImKEHHS Ka3e03HOro
BMICTY paHy He BUSIBWIIO POCTY MaTonorivHOI Mikpodhnopy.

3a naToricTonoriYyHUM BUCHOBKOM i pesynsratamu
[00aTKOBUX 0BCTEXEHb Mif Yac MOBTOPHOI KOHCyMbTaLi
MaMorora BCTaHOBUIW OCTaTOMHUI [iarHo3: igionaTuyHniA
rpaHyneMaTosHuin MacTUT NPaBoi MOMOYHOT 3a5103u.

JlikyBaHHs navuieHTkn nepeabavano npusHadeHHs mMe-
TUNNPESHI30M0HY NepopanbHo 3a cxemoto: 1 TkaeHb —No
16 Mr fgivi Ha foBy (paHoK i Bevip), cymapHo Ha 0By — 32
Mr; 2—6 TWXHi — 16 Mr Ha OBy (paHoK); 7 TXAEeHb — Mo
8 mr Ha 0oby; 8 TwxaeHb — no 4 Mr Ha poby. MpusHaum-
NV TaKoX MEeToTpeKcaT nepoparnbHo no 7,5 mr 1 pas Ha
TWKOEHb NPOTArOM TPbOX MicAUiB. [ns racTponpoTekuii
MPy3HaYMNM OMENpason.

[ig Yac NOBTOPHOI KOHCYNBTALLT MaMonora B AUHaMIL
ANS OLiHIOBaHHS pesynbraTiB nikyBaHHA Yepes 3,5 i 7,0
MICALS He BUSBWMW NaTOMOMYHUX 3MiH 3 BOKY MOMOYHMX
3ano3, nanbnaTopHo — 6e3 By3noBoi Ta NyXNIWHHOI na-
Tonorii. Ha Y3[] BisyanisyBanu 3anuiikoBe nopyLleHHs
apXiTEKTOHIKM TKaHWHU Yy ABOX AiNsHKax po3mipamm
6,7 x 4,9 Mm i 4,8 x 2,0 MM — 3Haxiaku aobposikicHoro xa-
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paktepy (BI-RADS 2). CtaH nicns igionaTuyHOro Mactuty
— peKoHBanecLeHLisl.

KopoTka cxema AiarHOCTUYHOMO MOLLYKY Ta KOHCep-
BATMBHOTO NiKyBaHHS ifionaTM4HOTO rpaHyneMaro3Horo
MacTuTy HaBefeHa Ha puc. 3.

06roBopeHHsA

Big yacy onucy ITM sk okpemoi goBposikicHoi Hoomorii
BiH NpyBepTaE yBary haxiBLiB. 3Baxaloun Ha CKMagHIiCTb
BeLEHHS NaLIEHTOK, BIACYTHICTb CTaHAApPTY NiKyBaHHS, Hag-
3BMYaHO BaXXNWBO BUCBITIIOBATM JOCBIA KypaLii XBOpUX
Ta iHhopMyBaTV MEANYHY CMINBHOTY MPO L0 HO30MOTit.

ITM Bpaxxae xiHok aiTopogHoro Biky (npubnuaHo 30 po-
KiB), LLIO BUTOAOBYBanM rpyabMm (MposiBASETLCA NPUONN3HO
[0 2 pokiB nicns 3aBepLueHHs) [39].

Xoya etionoris MM 3anuLuaeTbcst He3'ICOBaHO0, B Ha-
YKOBIl NiTepaTtypi onmMcaHo 6arato Teopil 10ro BUHUKHEHHS,
a TaKOX acoLiioBaHKX CTaHiB: BariTHICTb, NakTalis, rinep-
MPONaKTUHEMIsI Ta MPUAMaHHS KOMBIHOBaHNX OpanbHUX
koHTpavenTmeiB [30]. Haibinbluie 3Ha4YeHHs y pO3BUTKY
MaTororiYHOro MaHLXKa MatoTb MpoLeck MikpoTpaBma-
TU3aLii BHacNigok rogyBaHHs rpyasmu Ta naktoctas [30].

HesBaxatoun Ha NpUYMHY BUHWKHEHHS, NaTOMOMYHWIA
NpOLeC PO3BNBAETLCS B Takild NOCNIAOBHOCTI: MOLUKOAKEH-
HS1 eniTenianbHOI CTIHKM NPOTOKW, BUTIK BMICTY MPOTOKM 3
MPOCBITY B CMOMY4Hy TKaHWHY YacToqok M3, po3BnTok mic-
LIeBOTO 3anarneHHst: peakLiii Ha CTOPOHHIN BMICT y NpoTOKaXx,
mirpauis nimdounTiB i Makpodaris o nepuayKTanbH1X
30H, MiCLieBE rpaHyneMaTo3He 3anarneHHs 3 yTBOPEHHAM
HeKa3eo3HVX rpaHynboMm [27,34]. Cxoxuii MexaHiam po3suT-
Ky Mae rpyna 3ananbHux 3axeoptoBaHb M3, LU0 noB’s3aHi
3 ypaXeHHsM NpoTokiB (aHrn. mammary duct-associated
inflammatory disease — MDA-IDS) [30].

XopoLua BiAnoBifb Ha nikyBaHHA CTEPOIAHUMM Npena-
patamu Aae nNiactaBu NpunycTUTY ayTOIMYHHY ETIONOrito,
MpOoTE TECTV Ha @aHTWHYKIeapHi aHTUTiNa Ta peBMaToigHUNA
chakTop 3a3Buyali HeraTusHi [6].

MepLwi kniHivHi NposiBn — Binb, Habpsk Ta 06’eMHi
BY3/10Bi YTBOPEHHS B MOMOYHIN 3anosi [27]. MoxnuBi
MOYEPBOHIHHA Ta YacTi BUPa3KyBaHHS LUKIPW, YTBOPEHHS
dictyn [27,30]. O6’emHi yTBOpEHHS YacTo Bontoui, ix
BUSIBNAIOTb Y KOXHOI NauieHTku, poamipu — 1-20 cm [34].
IncunatepanbHy naxsosy NiMcageHonarito nig Yac diau-
kanbHoro obcTexeHHs BUSBNAmm y 28 % nauieHTtok [33].
I"M 3a3Bwyait ogHobiuHMiA [30,39]. Xoua yTBOPEHHS! MOXe
OyTn y Byab-sKOMy KBafpaHTi, CnocTepiralTb TEHAEHL0
[0 HaN4aCTILLIOrO 3any4YeHHst BEPXHbOrO 30BHILLIHBOTO KBa-
ApanTa [30]. O3Haku 3ananeHHs (Binb, Habpsik, novepBo-
HiHHS TOLLO) MOXYTb HaragyBaTu abeuec M3; konm 03Haku
3anarneHHst He BUsABNAOTb, IMM NOMMNKOBO AiarHOCTYIOTb
K 3r105KiCHe HOBOYTBOPEHHS [27].

3 nporpecyBaHHAM 3aXBOPHOBaHHS MOXIMBE hopMy-
BaHHsI ApEHYBambHIX HOPWLb, BUAINEHHS MatoTb BUIMSL
«s16ryyHoro xene» [30]. Y 50 % nauieHTok cnocTepiralTb
3BOPOTHUIA PO3BUTOK TPaHyrnbOM, MPOTE BUSBMSIOTH Taki
Hacnigku: pybLitoBaHHs!, BTATHEHHS LLIKIpY Ta COCKIB, iCTOT-
Ha BTpara (10 80 %) 06’emy 3 ecTeTuyHOK AedopmaLlieto
MOMOYHOI 3a5103m [34].

Mig vac ricronoriyHoro gocnimkeHHs MM rpaHynema-
TO3He 3ananeHHsl CKOHLEHTPOBaHE B YacTo4kax — nobyno-
LIEHTPUYHWIA NaTepH NOLUMPEHHS iHinbTpaTy (Tak 3BaHWI
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KAIHIYHMM BMNAAOK

rpaHynemartoaHui nobynit) [26,37]. JlobynsipHa cTpykTypa
3a3BMYal NopyLUueHa, BU3HaYaloTb AesopraHiaLito ricTo-
APXITEKTOHIKM YacToukm [33].

paHynbOMU CkNaaaTbCS 3 ENITENIOIAHX MiCTIOLWTIB,
riraHTCbKUX KNiTUH JlaHrxaHca (FiraHTChKUX KMiTUH Yyxo-
pigHUX Tin), NiMcoLnTIB, HENTPOMINBHIUX rPaHyNoLMTIB
(HagmipHe ckynuyeHHs1 HeMTpOiniB BUSBNAKOTL Y pasi
thopmyBaHHs MikpoabeLiecis), nnasmaTniHux KnituH [33].
Y 4acTouLli Ta HaBKONO BI3HaYatoTh MOOAVHOKI €03MHOINN
[20,34,37]. 3 nporpecyBaHHsM 3ananeHHs! 3NuBHI rpaHy-
NbOMM MOLLUMPIOIOTLCS HA MPUNErTy CTPOMY Ta MPOTOKK,
YTBOPIOKOTLCA MikpoabcLecy, HEKpO3u KPOBOI KMiTKo-
BWHU, hiBPO3, L0 CNPUYMHSIE «CTUPAHHS» XapaKTEpPHOro
NoByrnOLEHTPUYHOTO MaTepHa 3ananexHs [42]. 3a3suyai
cepeq 3any4eHnx Yy BOTHULLE NPOTOKIB NEpUAYKTanbHO
11 iHTpadyKTanbHO pO3BMBAETLCS 3ananbHWiA iHAINLTpaT,
[YKTEKTa3is MOXE CynpOBOMXKYBAaTUCS NepUayKTanbH1M
hibpo3om [42]. [NOCKOKNITUHHY MeTannasito 4iarHoCTyoTb
HeyacTo [29]. AcTepoigHi Tinbua Ta Tinbua Schaumann
BUSIBNSOTH BKpaii pigko [17]. Hekpos, Lo He NoB’s3aHui 3
YTBOPEHHSAM MikpoabcLeCiB, | BaCKyMIT HE CYNpOBOAKYIOTb
3MiHV Npu rpaHynemaroaHomy macTuTi [33]. CneundivHux
MOMEKYNSPHUX YN iIMYHOTICTOXIMIYHIMX 0COBNMBOCTEN TKa-
HWHW MOMOYHOI 3amosw y pasi IMM 3a3Buyaii Hemae [33].
IMyHOrICTOXIMIt0 MOXHa 3aCTOCOBYBATW ANS BUKIHOYEHHS
kapuymHomu [33].

licTonoriyHa gudbepeHuiiHa giarHocTuka. dude-
PEHLINHY AiarHOCTUKY HeobXiaHO 3aiNCHI0BATU 3 iH(ek-
LiiHUMW NaToNoriamu, WO CNPUYKUHAKTL TiCTOMOrMNYHO
rpaHynemartosHuin natepH (Tybepkynbos, nenpa, opye-
nbo3, Tynapemisi, cudinic, KPUNTOKOKKO3, GapTOHENbO3
(xBOpO6A KOTAUMX NOAPANMH), KICTO3HWIA HENTPOINBHMIA
rpaHynemaro3Huim MactuT, rictonnasmos, dinspios), a
TaKOX i3 CUCTEMHVMMMW 3aXBOPKOBAHHSAMM (CapKoifos3,
pEBMaTOIAHWIA apTpuT, rpaHynemartos i3 noniaHriitom,
MiraHTOKMITUHHWIA ApTEPIIT), KAPLIMHOMOLO MOIOYHOI 3ar103u,
peakuieto Ha yyxopigHui matepian [1,3,18,33,34].

TyGepkynbo3Huin macTut/aTunoBa MikoGakTepi-
anbHa iHdekuiA. Xoya KnacuuHuin nposie Ty6epKynb03HUX
rpaHynboOM — Ka3eo3HUIA HEKPO3, He BCi rpaHyNbOMM HUM
cynpoBomkyroTest [9]. MpaHynbomu Binblue acouiioBaHi
3 NMPOTOKOBUM KOMMOHEHTOM MOJIOYHOI 3251031, HiX i3 Ya-
cToukoBMM [4,5]. Y pasi mikobakTepianbHOro ypaxeHHs y
BOTHULLi 3ananeHHs BU3Ha4atoTb iCTOTHO BinbLuy KinbKiCTb
eosuHodini, Hix npu IMM (nnasmouuTie cyTTERO GinbLLE,
Hix eo3uHodinis) [15]. BukopucTaHHs cneumndiyHnx meTo-
[iB 3abapBrieHHs npenapary Ha KUCMOTOCTiiKi 6akTepii iHoai
[a€ 3MOory BUSIBUTI MikobakTepianbHy Npyupoay 3ananeHHs
ricTonoriyHo, xo4a AoBoni piako [34]. «3onoTuii ctaHaapT»
— BUSIBNEHHS! MikobaKTepii 3a AoNoMOoroto TabopaTopHmx
TECTIB: JOCMIMKEHHS KyMbTypy, NoniMepasHa naHLtorosa
peakuisi, @ TakoX BWUKOHaHHSI KBAaHTU(DEPOHOBOMO TECTY
(QuantiFERON-TB Gold Plus — QTF-Plus) [5].

KicTo3Hnin HelTpodinbHUI rpaHynemMaTo3Huii
macTuT. ETionoriyHo natonoris nos’si3aHa 3 iHikyBaHHAM
Corynebacterium spp. [18,40]. licTonoriyHo naTepH Lboro
3aXBOPIOBAHHSI XapaKTepU3yeTbCsl YTBOPEHHSM HEATPO-
(inbHMX arperatiB HaBKOMNO MiKPOKICTO3HUX MOPOXHMH
(200-800 Mkm) Ha Tni niNorpaHyneMaTo3Horo 3anasneHHst
[16]. MoTpebye nabopaTopHoro JOCMIMKEHHA ANS nia-
TBEPIKEHHSI HasiBHOCTI GakTepin Corynebacterium spp. y
TkaHuHi 3anoau [40].
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BapToHenbo3 (xBopoba koTauux nogpanuH). Jocni-
[PKEHHS! aHaMHEe3y MOXe BUSIBUTU KOHTAKT i3 JOMaLLHIMK
TBapUHaMu Ta PO3BUTOK Manynu Ha MicLi noapsanuH [25].
[paHynbOMM CKMaatoTbCs 3 TiCcTiounTiB, BaratosgepHnx
riraHTCbKMX KNiTWH, N0 nepudepii po3TalioBaH1in Bupa-
XEHW 3ananbHuii iHINbLTPaT, HABKOMNO HEKPOTUYHOTO
LIEHTPY rpaHyrnboMu HENTPOINK Ta FiCTIOLMTM po3TaLlo-
BaHi y Burnsigi nanicagy [25]. MogiGHi ricTonoriyHi 3miHu
BMHUKAOTb | B PEriOHapPHMX aKCUMSPHUX NiMGOBY3nax
[29]. Ons BCTAHOBNEHHS OCTATOMHOrO AiarHo3y MOXIvBe
3aCTOCYBaHHs AOMOMiXHUX TabopaTopHuX TecTiB (Mone-
KYNSPHO-TeHETUYHI Ta CepOosoriYHi TECTU Ha HasBHICTb
30ynHvka Bartonella henselae) [29].

KapuuHoma monouHoi 3ano3u. Xoya B 6aratbox
KapLMHOMaX, LU0 CynpOBOMAXYHTLCS rpaHynemaTo3Hum
3ananeHHsM, O4eBUOHVMY € JiNSHKA BHYTPILLHBOMPOTOKO-
BOIO Y/ iHBA3VBHOTO KOMMOHEHTa NMyXTWHMW, iHOi PEaKTUBHE
HEHEKPOTM3yKoYe eniTenioigHe (3a TMNOM capkoigosy —
sarcoid-like) rpaHynematosHe 3ananeHHs, LWo obmexeHe
iHTpa- Ta NepuUTyMOpasnbsH1MM TKaHUHaMM Ta incunareparbs-
HUMK NiMGATUYHYMK By3MaMmm, Mackye HEOMMacTUYHUN
KOMMOHEHT [32]. BupiluansHe AOCHimKEHHS Ans BUKNHOYEH-
HS! KapPLMHOMW — iMyHOTiCTOXIMIYHa AiarHocTuka 3 3acTocy-
BaHHAM TUNOBUX eniTenianbHUX Mapkepis [33].

paHynemaro3 BereHepa MiKpOCKOMIYHO BUSIBMSIETHCA
K HEKPOTUYHIA TPaHyNeMaTo3HUIA BACKYMIT i3 BUPXKEHNM
3ananbHUM iHINETPaTOM i3 3ay4eHHsM Makpodaris, MOX-
NVBE BUSIBMIEHHS MHOXMHHUX KanbLmdikartis [18]. Jonomix-
Hi O3HaKu NpwW LbOMY AiarHo3i — pagionoriYHo BU3HAYeHi
MikpoKarnbLudikaTi B QMHOMY BOTHULL Y MOITOYHIl 3an03i
Ta MHOXVHHI By3nuKu B nereHsix. XapaktepHa TpOmHIiCTb
[0 cyouH [34]. Insa rpaHynemato3y BereHepa xapakTepHi
cucTemHi nposisu [18].

KcaHTorpaHynemaTo3Hmit MacTUT XapaKTepuayeTbCst
PO3BMTKOM HEKPO3Y XMPOBOI KNITKOBWHM, HASIBHICTIO KCaH-
TOMHUX KNITWH (Makpodbary, WO HaBaHTaxeHi ninigamm),
XONeCTepUHOBYX KpucTanis, GaraTosifepHNX FiraHTChKUX
KNiTVH, AyKTekTasieto [2,14].

Capkoipfo3. paHynemaTto3He 3ananeHHs npu capko-
i003i XapakTepun3yeTbCs NOSIBOO LLiNbHOI CNOMYYHOI Tka-
HVHW 3 HEKa3€03HVMU TPaHYNbOMaMK, CEpes HX MOXHa
BUSIBUTU MOHO- UM GaratosifepHi riraHTcbki Knituhm [15].
YpaxeHHs MOLUMPIOETCS ANDY3HO B TKAHWHI MOMOYHOI
3anoa3u, B iHTEP- Ta iIHTPanobynspHii CTPOMi He3anexHo
Bif pO3TaLLlyBaHHS 4acTo4oK [17]. FpaHynsomu npm capko-
i003i He € HEKPOTUYHUMMU, X04a IHOAI MOXIMBA HAsIBHICTb
BOrHWLY ¢hibpuHoigHoro Hekpo3y [21]. 3 GaratosimepHux
KIMITUH Yy>KOPIAHUX TiN MOXYTb YTBOPKOBATUCh acTEPOiaHi
Tinbus Ta Tinbug WaymanHa [7]. B pasi capkoigosy He
PO3BMBAETLCS HEKPO3 XMPOBOI KNiTKOBMHM [15]. Kntoyem
[0 AudepeHLinHoi diarHocTuku capkoigosy Ta If'M e Te,
L0 CapKoifo3 — CUCTEMHWIA rpaHynemMaTo3Huin npouec,
KOMnu, SiK NPaBWI10, YPaXKeHi Kirbka CUCTEM (MereHi, Lwkipa,
oui, M's130BO-CKeneTHa, nimaTtnyHa Ta HepeoBa CUCTEMN)
[15,19].

MamapHa aykTekrtasisi (nepuayKTanbHUii MacTuT).
XapaKkTepuayeTbCst pO3LIMPEHUMY MOTTOYHUMM NPOTOKaMW
B cybapeonspHiii 30Hi, WO acouinoBaHO 3 3ananbHuM
iHiNETPaTOM i HACTYNHUM hIBPO30OM ypaXeHUX AiMsHOK.
ManbnaTopHO Le MOXHa BU3HAYUTK K XpobakonomiOHi
CTPyKTYpu B cybapeonspHii 3oHi [20]. MikpockoniyHo
MOSTO4HI MPOTOKM PO3LUMPEHI, HAMOBHEHI €03MHOMINBHUM
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CeKpeToM, iHOAi 3 AOMILLKaMK KpucTanis xonecTepony Ta
MikpokasbLmdikatamm [34]. HaBkono npoTokis po3Taluo-
BaHWI 3ananbHuii iHineTpar i3 nimdouuTie i nnasmouu-
TiB [20]. IHOAi 3 MporpecyBaHHAM 3aXBOPHOBAHHS MIHWCTI
makpodaru MirpyloTb Y NPOCBIT MPOTOKM YW BCEPEANHY
eniTenianbHOI BUCTUIKM NPOTOKM (iHKOMM MOMUIIKOBO
iHTepnpeTytoTh 5K rinepnnasito) [20]. IHogi 3axBoptoBaHHS
MOXe MaHihecTyBaTh rocTpo 3 YTBOPEHHsM abcLeciB i
ictyn, 3ananbHWit iHINbTpaT HabyBae xapakTepucTuk
rpaHyneMaTo3HOro 3ananeHHs!, Heka3eo3Hi nepuayKTansHi
rpaHynbLoMI1 MOXYTb MaTV KCaHTOrpaHybOMHi 03Hak [31].
dicTynu yTBOPIOKOTLCS Yepes CKBAMO3HY TpaHcdopmaLio
TepMiHarnbHUX Bia4inis MOMOYHX NPOTOKIB | HAKOMUYEHHS B
MPOCBITi JECKBAMOBAHOIO MII0CKOTO eniTenito 3 06CTPyKLieo
BUBEAEHHS cekpery [8].

JlikyBaHHsA. Big nepwwux BigomocTen npo xsopoby
fotenep nikapi HanyacTile BAAKTLCS A0 XipypriYHOro
BUZANEeHHs nanbnoBaHKX yTBOPeHb, ApeHyBaHHs abcLecis
Yn BUCiKaHHS kpaiB dicTyn. OaHi OCTigHVKM BNEBHEHI, LLIO
TaKui Nigxig € HanpaaukanbHilWMM | Halkpalle 3anobirae
peunavBy XBopobw, a iHwWi 3BepTaloTb yBary Ha nobiyHi
eekTn Ta He Habinblly pesynsTaTUBHICTb Y NiKyBaHHi
I'M. MpoTe, MMOBIPHO, Ha pe3ynsTaT NikyBaHHS BNNMBae
PO3MIp YTBOPEHHS YK BiK NaLieHTku [15].

Li et al. onucanu pesynsratit nikyBaHHS 75 navieHTok
(cepenHin Bik — 35,9 poky). Mokasanu, wo 60 xsopum
BWKOHANN onepaTyBHe BTPYyYaHHs; Tinbku 3 nauieHTku
OTpUManu peunans, i Le Ayxe XopoLuuni pesynbrar. Y 49
i3 75 mauieHToK yTBOpeHHs ouiHunn sik BIRADS-2/3 3a
pesynsratamu Y3/ [24].

Kaviani et al. nicns obcTexeHHs Ta nikyBaHHs 374
naLieHTOK BU3HAYMIM piBeHb PeLaunBy B rpyni XipypriYHoro
nikyBaHHs sk 48,7 %. 3a ganumn Y3[, 25,5 % xBopux i3
BMbipk1 manu BIRADS 1, 2, 3, T06T0 BinbLuiCTb Manu Benwki
YTBOPEHHS [22].

Chirappappha et al. npoaranizysanu 44 sunagkw [MM,
39 xiHkaMm npu3Haumnu xipypriyHe nikysaHs [10]. Micns
onepaLii 25 nawieHTok gocsru pemicii, y 13 ocib BUHMKN
nicnsionepaviiiHi ycknagHeHHs. 3 ycix 44 sunapkis IMM
y 18 naujeHTok (y 17 oci6 paHi BTpayeHo) byna oujHka
BIRADS-4 Ha Y3[ [10].

Hawa nauieHTka yHukna byab-sikux XipypridHux BTpy-
YaHb, HaTOMICTb Gyro po3noyare CUCTEMHE MeAUKaMeH-
TO3HE NiKyBaHHS.

Y 1980-x pokax ynepLue 3anponoHyBanu mnikyBaHHs
KOPTUKOCTEpOidamMu, amke 3'ABUNAch rinotesa npo 38's-
30K 3aXBOPIOBAHHS 3 NATOMOrYHOK IMYHHOIO BiANOBIAA0
opraiamy [11]. likapi NpogoBXKyHTb MOLLYK ONTUMabHOMO
Kypcy TNikyBaHHsa Ans 3anobiraHHs nobiYHnM edpektam i
HebaxaHnm Hacnigkam [23]. Wang et al. npusHavanu ni-
KyBaHHS NPeAHi30noHoM Y 4o3i 20 Mr 3i 3HWXEHHAM 403K
Ha 5 Mr KOXHOTO HaCTYMHOTO TUXHSI MPOTATOM 4 TUXHIB.
Peunpaus Bussunn y 22,7 % (10 i3 44) nauieHTok, yci manu
yTBOpeHHs >50 MM [38]. MponoHytoTb TakoX 3acToCcoByBaTH
NpeaHi3onoH y Ao3i 30 Mr Ha AeHb KypcoM TPUBANICTHO Bif
8 TWXKHIB [0 6 MicALiB MakcuMyM Yu B Jo3i 60 Mr iCTOTHO
MeHLUe — 2—4 TvkHi [11,39]. 3Baxatoun Ha AOCBIA BeAEeHHS
8 naujieHTok 3 ITM i BCTaHOBMEHY eheKTUBHICTb CXEMM TTTH0-
KOKOPTUKOIAIB, MPU3HAYMNN METUNNPEOHI30NOH Y 403i 32 MP
Ha TWKOEHD i3 MOCTYNOBUM 3HIKEHHSIM 10311 MPOTAroM 8
TWXHIB. [Jo METUNNPEOHI30NOHY AoAany MeToTpeKcar y 403
7,5 Mr 1 pa3 Ha TWxAeHb NPOTAroM 3 MicauiB.
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HewonasHo (2020 p.) 3'aBunucs pesynstatt Jocni-
IDKeHb o0 eheKTUBHOCTI 3aCTOCYBaHHA MeTOTpeKcaTy
yu asarionpuHy [35]. Postolova et al. nokasanu, Lo MoHo-
Tepanis MeToTpekcatoM 19 nauieHToK Aana 3Mory JOCArTH
pewmicii B 75 % Bunapakie npotarom 15 micsuis, peumans
BUHUKY 15,8 % [35]. lo3a cTaHoBMna 1015 Mr Ha TwxaEHb
oparbHO YM NIBLWKIPHO 3i 36inbLLeHHAM o 20—25 Mr npoTs-
rom 12 micauis. Y gocnimkeHHi Tekgoz et al. 3'acysanu, wo
METOTpeKcaT Moxe 6yTV eCheKTUBHIUM [N15 3HKEHHS 403K
KOPTUKOCTEPOIAIB i BOCATHEHHS peMmicii [36].

Y upoMy gocnimkeHHi 41 nauieHTka no4aTkoBo oTpu-
myBasna 40-60 mr npegHi30noHy Ha AeHb i3 JoAaBaHHAM
15 Mr meToTpekcaTy Ha 2—4 TWXHI NikyBaHHS 3 NOCTYNO-
BWM CKaCyBaHHAM NpepHi30noHy. Pemiciio 4ocArHyTo B
cepefHboMy Ha 13 Micsaub nikyBaHHS; 5 nauieHTiB Manu
peunave Ha 6 Micaui Tepanii, ane OCAMM PeMICi B pisHUI
nepiog i3 NiABULLEHHAM 403V METOTPEKCATY Y1 3aMiHW Oro
Ha asationpuH. Takui nigxig 4ae 3mory gocsrati pemicii
Mi3HiLle, HiX 3a AOMOMOro KOPTUKOCTEPOIAB, ane Mae
MeHLUe nobiyHMX edekTiB.

IHLWKI nigxig — cnocTepexeHHs 3a navieHTamu. Davis
et al. nokasanu, wo I'M HabyBae 3BOPOTHOTO PO3BUTKY
camocTinHo [13]. Y 112 nauienTiB pemicia HacTaBana
maike 3a 5 micauis; y 19 ocib dikcyBanm GinbLue Hix 1
enison, 5 — noHaa 2 enisoau, Wo perpecyBanu 3a 1-2
micsui. Poamip yTBOpeHHS B CepeAHbOMY CTaHOBMB 43 MM
y piametpi [13].

Lei et al. ogHi 3 nepLumx 34iNCHUIM CUCTEMATUYHWIA aHa-
ni3 15 cTaTen i3 HannonynAPHILLMMM TaKTUKaMM JiKyBaHHS.
ABTOpPU OLiHIOBaNY piBHI JOCArHEHHS peMicii Ta peLuansy
[23]. Mpwu komBiHawii cTepoiaHoi Tepanii Ta XipypriYHoro
nikyBaHHS piBeHb JOCArHEHHs peMicii Ta piBeHb peunansy
craHoBunmn 94,5 % (Bubipka — 85) Ta 4,0 % (Bubipka — 106)
BiANOBIAHO. Y pasi MOHOTepanii cTepoigHMMK Npenapata-
mu 71,8 % navujeHTok gocsiranu pemicii (Bubipka — 358),
a peungme Tpanmecs y 20,9 % (Bubipka — 344). Tinbkw
XipypriyHe nikyBaHHs cnpuumHuno piseHb pemicii 90,6 %
(BMbipka — 85), piBeHb peumnamsie — 6,8 % (Bubipka — 138).
OpHak Taki pesynesrat MeTaaHanisy Tpeba cnpuimaru
06epexHo, afpKe NOHATTAM «PEMICISI» B OAHUX NO3HAYEHO
3HVUKHEHHS! CUMMTOMIB, B iHLLXX — MOCNABNEHHS, LLE B iHLLIKX
—YiTKO He okpecrneHo [15,23]. Takox 3AiNCHUN ONUTYBaH-
HS LLOAO 3a40BONEHOCTi XipyPriYHUM i KOHCEpPBATUBHUM
nikyBaHHAM 3a [OMOMOrol onuTyBarnbHuka «The patient
satisfaction questionnaire», sikuit po3pobrnexuin asTopamm
focnimxeHHs. CepepHin Bik naLieHTOK CTaHOBMB 38 pOKiB.
Y «xipypriuHiiy rpyni Bu3Hauunm Ginbluy 3a70BOMEHICTL
Bif NiKyBaHHS, HiX y «TepanesBTuyHin» — 36 npotn 24. 3a
[I0MOMOrO0 ONUTYBasbHMKA OLHUIN POPMY MOMOYHOI
3ano3u nicns Tepanii, TpUBanicTb NikyBaHHS, BUTPaTH Ha
nikyBaHHS, eqoekT Bif nikyBaHHs [38].

HWHi 3po3yMino: Bci HannonynspHiwi meToam niky-
BaHHS NPU3BOAATb A0 PEMICii 3aXBOPIOBaHHS, arne B pisHi
TEepMiHK, 3 pisHUMM Hacnigkamm Ta nobivHMMK edbekTamu
[12,14]. Tinbkn TpaauLiiHe 3aCTOCYBaHHS aHTUBIOTUKIB He
nokasano edekTuHoCTi [24,39]. Tomy BUHMKaE HeobXia-
HICTb 3aCTOCYBaTU METOAMKY, LIO CMIPUYMHSIIOTL PeMICito
3 HaIMEHLLOK YaCTOTOK PeLManBIB i KOCMETUYHNX 3MiH
MOMOYHOI 3ano3u, Ta 3'AcyBaTn akTopu, Lo YacTile
MOB'si3aHi 3 peLmamBamu.

Y pocnigkerHi Co et al. 3i 102 navuieHTis, kOTpi OTpU-
Manu nikyBaHHS pisHUMK MeTodamu (CTepoigHa Tepanis,
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aHTUBIoTUKOTEpanis, BUAANEHHS YTBOPEHHS!, APEHYBaHHS)
i KoMGiHaLisMK Lmx MeTopiB, Yy 12 po3BMHYBCS peuyamBs.
Cepep umx xiHok 11 0Ci6 Ha Yac NepLUIOro 3BepPHEHHS Many
po3mip yTBopeHHs >30 MM, GinbLwicTb (n=9) - cTapLuia 30
pokis [11]. Lie, MOX1BO, CBI4MTL NPO 3B'A30K pELAVBIB i3
BIKOM 411 pO3MIpOM YTBOPEHHS. [poTe aBTopy He BUSIBUIM
CTaTUCTUYHO 3HAYYLLIOTO 3B’A3KY MK PI3HUMM TaKTUKaMm
niKyBaHHS Ta peLyanBoM.

HWHI Hemae KOHCEHCYCy YW YiTKOro MPOTOKOMY IiKy-
BaHHs xBopux Ha ITM. lMpuunHa — BIACYTHICTE BaromMmx
[0Ka3iB, amke BinbLUICTb AOCTIMKEHb € PETPOCTEKTUBHUMI
KOTOPTHUMMU Y1 CepisiMu BUNAZKIB. TifbKK 3 HAKOMUYEHOro
Aocsigy Nikapis MoXHa pobuTi BUCHOBKW. Jlikapi norogxy-
I0TbCS, LLIO TaKTMKa NiKyBaHHS Mae 3anexaty Bif TSKKOCTi
CTaHy Ta nobaxaHb naujexTa [12,13,38].

[Ons BU3HAYEHHS TaKTUKW MiKyBaHHS MPOMOHYIOTh
pO3pi3HATY Nepebir 3aXBOPHOBaAHHS 3a CKMaAHICTIO: NErkii —
BOTHULLIE 710 2 cM 63 B1Pa30K i chiCTyN; CepenHbOi TSKKOCTI
—2-5 cm, MoxnvBi abeLiecu, ICTyNu; TSHKKUA — NoHaa 5 cM,
YuCNEHHi icTynu, BUpasky [22]. Nerkun i cepeaHbOTHRKNNA
nepebir MOXHa NikyBaTV CNOCTEPEXEHHAM | APEHYBaHHSAM
3a notpebamu [13,22]. HeBenuki yHidpokanbHi natonorivHi
YTBOPEHHS 3 HE3HAYHUMW CUMMTOMaMU MOXYTb NOTPedy-
BaTY TiNbKW COCTepexeHHs [23].

JlikyBaHHS cTepoigamv nepes XipypriyHnmM BTpyHaHHsM,
iMOBIpHO, cnpusie Nokanisavi BOrHMLLA, a Noro XipyprivHe
BUZANEHHs JOCArae YICTMX KpaiB i 3anobirae peunamsy
[23]. Y Tsxumux Bunagkax (Mpu nowmMpeHoMy Habpsiky,
MOYEPBOHIHHI, MynbTUOKaNbHIN NpeeHTaLii) NikyBaHHS
CTepoifamu Jae HaikpaLmin pesynsrar [23].

Omxe, HeobxigHO nowwwmptoBaty iHcopmauito npo MM
Ta 30inbLUyBaTy iH(hOPMOBaHICTb MEAUYHOI CMiNBLHOTY NPO
Lo narornorito. HacTynHi 4OCMIMKEHHS OO BU3HAYEHHS
onTUMasbHoro MeToay nikysaHHs [TM i koonepalis gocsigy
BEJEHHS! NaLEHTOK i3 MM PigKiCHUM 3aXBOPIOBAHHSAM Ha
MiKHapOOHOMY PiBHi BKpal BaXnuWBi Ha LUMsXY 4O PO3B'A-
3aHHs Npobnemm Ta 4ONoOMOry XBOpUM.

BucHoBKU

1. Onucanv BUNagoK igionaTyHoro rpaHyneMaro3Horo
MacTuTy, AiarHOCTUYHWIA MOLIYK Ta YCNilLHY NMiKyBamnbHy
TaKTUKY i3 3aCTOCYBaHHAM MeayKaMeHTO3HOI Tepanii, Lo
BriepLUe BKIOYana MeToTpekcar i MeTUNMPeaHi3onoH. Y
pesynbTati XBopa Aocsrna CTaHy pekoHBanecueHUil Bif
ifionaTYHOrO rpaHynemaTosHOro MacTuTy.

2. lNokasaHa ponb i He3aMiHHICTb NATOriCTONOrYHOT
BepudikaLlii, ockinbku xsopoba MiMikpye nif 3nosikicHe
HOBOYTBOPEHHSI.

3. HaBeneHi 0cobnmeocTi anuepeHLiiHoi AiarHOCTUKY,
HaleMEeKTUBHILLI HUHI CXxemu NiKyBaHHA XBOPUX Ha ifgjo-
MaTUYHWIA rpaHYNeMaTo3HU MacTu1T, a TaKoX OKPEeCneHi
HEPO3B’'A3aHi MUTaHHS LWOAO Liel natosoril.
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AlarHoCTMKa XpOHiYHOI KPONUB'AHKH, iIHAYKOBaHOI Qi3UUHUM
HaBaHTA)KEHHAM, Y AUTUHU (KAIHIYHMWA BUNAAOK)

A. 0. fipuesa®**+2A8CD C. M. HepenbcbkaDh25F

KAIHIYHMM BMNAAOK

13anopisbKkuit AePXaBHUI MEAUUHUIA YHIBEPCUTET, YKpaiHa, 2KoMyHaAbHE HeKOoMepLiiiHe NiANPUEMCTBO «MicbKa AMTAYA AIKapHA N 5»

3anopi3bkoi MiCbKOi paau, YkpaiHa

A - KOHUENLiA Ta AU3arH AOCAIAXEHHS; B - 36ip aaHux; C - aHaAi3 Ta iHTepnpeTalisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - ocTatouHe 3aTBEPAXEHHS CTaTTi

HaBegeHo KniHiYH1I BUNagoK 4iarHOCTVKW XPOHIYHOI KpOMWB'SHKW, iHOYKOBaHOT (Pi3N4HM HaBaHTaXXEHHSIM, Y 8-piYHOTO X/1onyuka.
MeTa po6GoTu — nokasaru 0coBNMBOCTI AiarHOCTUKW BUNALKIB XPOHIYHOT KPOMMB'SHKM 3 BIGOMUM YMHHUKOM 3aroCTPEHb.

[Moka3aHo, Lo HaBiTb KOMW € YiTKUI 3B'A30K i3 BMAVBOM YMHHMKA (B LbOMY BUNaaKy — (i3ndHe HaBaHTaXEHHS!), AiarHOCTUYHWIA
anroput™ mMae 6yTu BUKOHaHWIA y MOBHOMY 00csi3i. HaBegeHwii KniHiYHWiA BUNaZokK LikaBuid TUM, LLO B paHiLle 300pOBOi AUTUHN,
6€e3 aHaMHe3y anepriyHnx Ta iHWKX XPOHIYHMX 3aXBOPIOBaHb, 63 BUAMMOI NPUYMHM NOYani 3 SBRSITUCS CUMMTOMU KPOMUB'SIHKM
Ta aHrioHabpsiKy nicnst i3MYHOTO HaBaHTAXEHHS.

OB 'exTBHE 0OCTEXEHHS HE BUSBIIO Oyab-sKVX 03HaK cpisnkarnbHOT naTonorii, KpiM MOMipHOI 3aknageHOoCTi HOCa, Ha siKy He 3BepTanu
yBary Hi xronuuk, Hi 6atbku. Enisogis nnxomaHku B aHaMHe3i He 6yno. Xnonyuka obeTexmunu: 3aranbHOKMIHIYHI aHanian, iMyHo-
rpama (KniTWHHa Ta rymoparbHa naHku, harountos), roctpochasosi NokasHuKM Bignosiganu Hopwmi. 3aransHuit IgE nigeuLieHni 1o
100,5 MO/mn, BusiBUNM NigBULLEHI piBHi cneumdiuHmx IgE no anepreny kota (41,13 kU/), 6eTa-naktornobyniHy monoka (2,95 kU/)
Ta 6apaHuHu (0,41 kU/). TecT 3 ayTomnoriYHO CMPOBATKOK MO3UTUBHWN (ricTaMiH — 5 MM nanyna, 15 MM rinepemisi, HeraTuBHMI
koHTponb — 0, BMacHa cuposatka — 16,5 MM nanyna, 24 M rinepemis), ayToaHTuTINa A0 TKaHWHW LWUTONOAIBHOT 3ano3n Ta piBeHb
TUPEOTPONHOTO FOPMOHA Ta TUPOKCUHY Y MeXax HOPMU. 3AINCHUIN TECTY 3 iHOYKOBaHUMM KPOMUB'AHKaMW: akBareHHa, X0foa0Ba,
TENnoBa, BibpaLliiiHa — HeraTueHi, fepmorpadiyHa — NO3UTUBHA; TECT i3 Pi3MYHUM HaBaHTaXEHHSM Ha GiroBil JOPiKL NO3UTUBHMIA
(Ha 14 xBUnKMHI NicNA NoYaTKy NOTOBMAINEHHS 3'ABUMNCH APIOHI ypTUKapii Ta aHrioHaBbpsk HUDKHIX MOBIK).

YTOYHEHHSI aHAMHECTUYHIX JaHVX NOKa3ano, WO i Yac HaAMIPHUX NCUXOEMOLIMHNX HABaHTaXEHD Y XIONLS 3'ABMSAKOTLCS APIOHI
ypTVKapii, 2 0BHOTo pasy nid yac rpu B doyTo0or, KpiM 03HaK KPOMUB'SHKI Ta aHrioHabpsiky, criocTepiranit enisoz yTPyAHEHOTO AUXaHHS.

BucHoBku. [leTanbHa posLuvpeHa AiarHocTvka Liboro BUNaZKy nokasasna noegHaHWn BNvB KifbKoX YMHHKKIB (aepmorpadivHa
KponuB'siHKa, (i3NYHE HABAHTAXEHHS!, CeHeMOINi3aLlis J0 AesKUX anepreHis, a Takox ayToiMyHHWIA BapiaHT). 3'scyBanu, Lo B
KOHKpETHOro navjieHTa Moxe OyTu i IgE-, i HelgE-3anexHuii MexaHiaM po3BUTKY CUMNTOMIB. [epBUHHWIA fjarHO3 XPOHIYHOI KpO-
MVB'AAHKY, IHAYKOBAHOI (Pi3NYHUM HaBaHTaXEHHSIM, NEPErNSHYTO; BCTAHOBWUMM [iarHo3 aHadpinakcii, Lo noTpebye iHLworo niaxody
[0 NiKyBaHHS Ta NPOLOBXKEHHS CIOCTEPEXEHHS 3a MaLEHTOM.

Diagnostics of chronic exercise-induced urticaria in a child (a case report)

D. O. Yartseva, S. M. Nedelska

This article shows a case report of exercise-induced urticaria diagnosis in an 8-year-old boy.
The aim of this work is to show diagnostic peculiarities of chronic urticaria with known trigger.

The necessity of diagnostic algorithm fully implementation is emphasized, even in presence of a clear correlation with trigger factor
(in this case — physical exertion). The described case is interesting because previously healthy child without anamnesis of allergic
and another chronic disease developed urticaria and symptoms of angioedema without visible cause.

Objective examination did not reveal any clinically significant abnormalities except moderate nasal congestion, which was ne-
glected by both the patient and his parents. His was without a past medical history of fever. The child underwent laboratory and
instrumental examinations: clinical blood, urine and biochemical tests, immunological tests (cell-mediated and humoral immunity,
phagocytosis). Acute phase response was within normal ranges.

Total IgE was increased to 100.5 1U/ml, increased levels of specific IgE to cat allergen (41.13 kU/1), serum R-lactoglobulin of cow’s
milk (2.95 kU/) and lamb meat (0.41 kU/l) were detected. Autoserum test was positive (histamine — papula of 5 mm, hyperemia
of 15 mm, negative control — 0, patient's serum — papula of 16.5 mm, hyperemia of 24 mm); thyroid autoantibodies and thyroid
hormone levels were within normal ranges. Tests for physical urticarial were performed: aquagenic, cold, heat, vibratory were
negative, dermographic urticaria was positive, test with physical exercise (treadmill) was positive (small-sized wheals and lower
eyelid angioedema developed on the 14™ minute of sweating).

Detailing of anamnestic data revealed an appearance of small wheals after emotional sufferings, and a single episode of difficulty
breathing with urticaria and angioedema symptoms while playing football).

Conclusions. Thus, extended detailed diagnostics of this clinical case has revealed the combined influence of several factors
(dermographic, physical exertion, sensitization to some allergens, autoimmune variant of urticaria/angioedema) clarifying that
symptoms could be mediated by both IgE- and non-IgE-dependent mechanism in the same patient. Primary diagnosis of “chronic
exercise-induced urticaria” has been changed to “anaphylaxis” requiring another approach to treatment and follow-up.
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Case report

B ocTaHHi fecaTupiyys peLmanBHa/XpoHiYHa KponuB'aHKa
(K) Ta aHrioHabpsk (AH) y gitenn HabyBatoTb BCe GinbLUOi
NOLLUMPEHOCTI, € AOBOMI CKNagHOK NeAiaTPUYHO Npo-
6nemoto. GA2LEN iHivjtoBana MikHapOLHWIA NPOEKT, LLO
nepenbavae akpeauTaLito LIEHTPIB 3 NMiKyBaHHS KPOMUB'SHKM
11 aHrioHabpsiky B ycboMmy CBiTi (www.ga2len-ucare.com).
HuHi 0o niLeH30BaHUX LIEHTPIB 3 AiarHOCTUKMA KPOMUB'SIHKMA
3apaxoBaHo noHag 150 cneuianizoBaHux BiggineHs, ane
B YKpaiHi, Ha anb, Takux LeHTpiB Hemae. Bumorammn go
NiLeH3yBaHHA € NepeayciM AOTPUMAHHS MiXKHapOLHUX
npoToKoniB i nigxodiB 40 AiarHoCTUkK, NikyBaHHs K i AH.
[ns gocarHeHHs ycnixy B NikyBaHHI XPOHIYHUX 3aXBOPIO-
BaHb Jy’Ke BaXIMBUIA KOMMMAEHC NaLlieHTa, kv Mae 6yTu
OTPUMAaHMI LLe Ha eTani AiarHOCTVKW. TOMY HaronoLyeMo
Ha HeoOXigHOCTI HanNpaBNEHHs NALEHTIB i3 PELMANBHUMM
dopmamu K/AH go cneuiani3oBaHux BigaineHsb.

3a cyyacHoto knacudikauieto Ki AH, po3pisHsitoTb ixHi
CMOHTaHHY (KOMW YMHHUK 3aroCTpeHb He OYEBMAHMI) Ta
iHOYKOBaHi (KOMM € YiTKWi 3B’A30K i3 By/Ab-KUM YMHHWKOM)
¢hopmu. CrioHTaHHi hopmu K, 3a AaHUMK pisHKX HayKoB-
uis, piarHoctytotb y 40-60 % nauieHTiB, LLO 3yMOBIIOE
HEeODXiAHICTb NPOLOBXEHHS BUBYEHHS Liei natonorii [1].
BBaxatoTb, L0 0 50-60 % ycix cnoHTaHHUX K ayToiMyHHi,
cepen TUX, L0 JILLMINCS, YacTUHA € HAaCMiaKoM iHdek-
Uin, a iHWi — igionatuyhi, TO6TO 3 peanbHO HEBIAOMO
eTionorieto [2].

[iarHocTuKa Ta nikyBaHHs CroHTaHHUX K — iHoAi BKpan
CKnagHe 3aBfaHHs. EkcnepTy HaronowwyTb Ha Heobxia-
HOCTi MOBHOI AjarHOCTVKM BCIM NaLlieHTaM 3 HEBCTaHOBe-
HUM YMHHWKOM 3aroCTPEHb, OCKINbKY Yy BiNbLLOCTi XBOPKX
BUSIBNSAIOTb NOEAHAHHS (haKTOPIB, LLO CPUYUHSIIOTL NOSBY
CYMMTOMIB: iHOAI KOMOiHaLlis pi3HWX BapiaHTIB iHAYKOBaHMX
KPOMUB'HOK, iHOZi — NOEAHAHHS CMIOHTaHHOI Ta iHAYKOBaHO!
K3l

MeTa po6otu

lMokasaT 0COONMBOCTI AiarHOCTVKM BUNAAKIB XPOHIYHOT
KPOMMB'SIHKI 3 BiJOMUM YMHHWUKOM 3aroCTPEHb.

Onwuc kniHiyHoro Bunaaky. 1o LieHTpy cyvacHoi gu-
TA40i anepronorii Ta nynbMOHOMOrii 3anopiabKoro Aepas-
HOrO MeAMYHOrO YHiBepcuTeTy (www.allergopediatr.zsmu.
edu.ua) 3BepHynuch 6atbku xmonumka FO. [1. 2013 p. H. (8
POKiB) 3i CKapramu Ha BUHUKHEHHS NyXMPIB, L0 CBEPONST,
Ta aHrioHabpsiKy MoBik Micns i3NYHOTO HABAHTAXEHHS.
[Myxwpi i aHrioHabpsik 3'ABnsNMcs 30ebinbLUIoro Ha 06nnyYi
Ta BEPXHIN NonoBuHi Tynyba.

3 aHamMHe3y 3'cyBany, Lo NepLUi 03HaKV BUHMKNM 32
3 micsiLi o 3BepHEHHS B KNiHiKy 63 YiTkoro 38's13Ky 3 Oyab-
AKOIO MOZjet0 HanepenoaHi (He XBopis, He Byrno CTPecoBMX
CcUTyauin Towwo). PaHilue gisnyHi HaBaHTaxeHHs 6y ab-Koi
iIHTEHCUBHOCTI HE CTIPUYMHSNN BUHUKHEHHS NATOMOMYHUX
cumnTomiB. AneproaHamHes OUTWHK Ta CMapKOBICTb,
3i cniB matepi, He 06TsxeHi. Hapoauscs AOHOLLEHNM,
paHHe AMTWMHCTBO 6e3 0CcoBNMMBOCTEN, BaKLMHOBaHWIA 3a
BIiKOM, XPOHiYHi naTororii He BUsiBNeHi. uTtuHa perynspHo
MPOXOAUTL NPOiNakTUYHI ornsaau cTomaronora, 1 pa3 Ha
pik OTpMMYe NpenapaTu ANs AerenbMiHTU3aLji (BGoma KiT,
cobaka, TXip, OCTaHHE NpuiiMaHHst nikiB — TpaBeHb 2021
POKyY), NepioANYHO NpuitMae BitamiH 3.

Mg Yac getarnbHOro ONUTYBaHHS 3'ACyBany, Lo Had-
MIpHi MCYXOEMOLLiiHI HABAHTaXEHHS NePIoANYHO BUKIMKa-
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Tabnuus 1. Pe3ynbratv nabopatopHUx AOCHimKeHb AUTUHU
0. . 2013 p. H.

Moka3sHuK, Pesyneratu
OfMHULIi BUMIpIOBaHHSA nauieHTa

BioximiuHi AOCAIAKEHHA

3aranbHui Ginok, r/n 65 62-82
Binipy6iH 3aranbHuii, MkMornb/n 11,3 3,7-17,9
Tumorosa npo6a, og. S-H 1 04

ANT 14 <37
[ntoko3a, Mmonb/n 47 3,3-6,0
KanbLiit, Mmons/n 2,53 2,20-2,70
®ocdop, Mmonb/n 1,35 0,80-1,61
C-peakTuBHuiA Hinok <6 <6
Cepomykoiau, of. 0,24 0,11-0,20
ACINO, MO/mn 150 no 200
PesmaroigHuit chakTop HeraTuBHUiA HeraTuBHUiA
Koarynorpama

AYTB, ¢ 38 23-39
MpotpombiHoBuiA iHaekc, % 100 80-100
TpombiHoBuiA Yac, ¢ 17 15-21
POMK, r/n 3,0 x 10? 3,04,0 x 10?
®dibpiHoreH, r/n 2,08 2,00-4,00

10Tb NOSIBY aHanoriyHnx cumntomi. OgHoro pagy, 3i cnie
JMTUHWY, nicnst dyTBonbHOro Matyy (xnonews OpaB yyacTb
Y Ipi) pa3oMm i3 KPONMB'AHKOK Ta aHrioHabpskoM BUHWKIO
YTPYOHEHE AMXaHHS (OeTanbHO He 3Mir onucatu, sik came
6yno cknagHo auxatu, a MaTv Npo Lel enison He 3Hana).
3a xapaktepucTukamu Habpsik M'sikui, Bnigo-poxxeBoro
KOMbOpY, Maibxe 3aBXay — 3 MPOsBamMu KPOMWB'aHKY. Buevn
HIKONM He CynpOBOMKYBABCS MiABULLEHHAM TeMnepaTypu
Tina, 03HaKamu 3any4eHHs y NPOLIEC HLLIVX OpraHiB i CUCTEM.

OO6’eKkTMBHO nif Yac rocnitanisaLlii ctaH 3aA0BiNbHUIA,
CBiOOMICTb ICHa, ANTUHA KOHTAKTHa, rinepakTueHa. Bucun
Ta aHrioHabpsiku BiacyTHi. Xnonewpb acTeHiyHoi Oynosu
Tina, HopmanbHoro xapyyBaHHs. Lkipa 6nigo-poxesa,
YuCTa; Crm3oBi 0OOMOHKM POTOBOI MOPOXHUHU Ta Ouei
isionoriyHoro 3abapeneHHs; 3ybu caHoBaHi. Hocose au-
XaHHS JeLlo yTpyaHeHe 3nisa. MepudepuyHi nimdgosysnu
Api6Hi, 6e3bonicHi, He cnasHi 3 NiALWKIPHOK KNITKOBUHOO
Ta Mix coboto, oguHuyHi. LLutonoaiGHa 3anosa He 36inb-
LueHa, 6esdonicHa. [isnbHiCTb cepust pUTMiYHA, TOHU SICHI,
cuCToniYHMIA LWyM (3i CriB MaTepi, JofaTkoBa Xopaa niBoro
LUNyHouka). Hap nereHsiMm — Be3vkynsipHe AnXaHHs, Xpynu
BiAcyTHI. Manbnauis xwBoTa 6e3 ocobnusocTeit, disiono-
ri4Hi BiZNPaBMeHHs y Mexax HOpMK.

OuTtnHa obcTexxeHa paHilwe nikapeM-negiatpom 3
npveogy Bucuny BUBIPKOBO Ha HasBHICTb IgE-3anexHnx
peakuiii MeTofoM iMyHOONOTUHIY (BU3HAYEHHS PiBHS
cneumdivnnx IgE, 54 aneprexn). Mo3nTUBHI pesynsTaty
oTpUManu Ao anepreHis: enigepmicy kiwkwm (41,13 kU/),
cupoBatkoBoro 6eta-naktornobyniHy monoka (2,95 kU/)
Ta 6apaHuhm (0,41 kUN).

3aificHUNM po3LWMpeEHy AiarHOCTVKY MPWYMH, LLO MO-
KYTb CMIPUYUHATI PELIMANBI KPOMUB'AHKY 11 aHriOHabpsiky,
potpumysanucsa pekomeHgauin EAACI/GA2LEN/EDF/
UNEV, BukoHanu gocTynHi gocnimxerHs [4,5].

Pe3ynkratv 3aranbHoro aHanisy kpoBi Ta ceui BignoBi-
[Janu HopMi, pesynsraTi GioxiMiYHUX JoCifKeHb HaBeaEeHi
B mabnuui 1 (y Mexax Hopmm).

OuiHtoBaHHS (PYHKLOHANBHOTO CTaHy LWMTOBUAHOI
3anoau: T4 — 1,28 Hr/an (Hopma — 0,81-1,68 wr/gn), TTI —
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Puc. 1. Pesynbrar TecTy 3 ayTonoriyHoto cuposatkoto nauienta 0. 1. 2013 p. H.

4,12 mkMO/mn (Hopma — 0,57—4,82 MkMO/mn), aHTUTING
[0 TpeornobyniHy — <20 MO/mn (Hopma — <40 MO/mn),
aHTuTina go Tupeonepokcupasu — <10 MO/mn (Hopma —
<35 MO/mn).

3aranbHun IgE - 100,5 MO/mn (Hopma —go 70 MO/mn).
C4-komnoHeHT komnnementy — 0,19 r/n (Hopma — 0,1—
0,4 r/n).

Kan Ha a1Ls renbMmiHTIB | HaNPOCTILLMX — HE BUSIBNEHO.

Pesynbratt focnimkeHHs KiTUHHOT Ta ryMopanbHOi
naHKK iMyHITETY Bignosiganm Hopmi (mabn. 2.).

YnbTpa3BykoBe AOCHIMKEHHS renatobiniapHoi cuctemm
— 36iNbLUEHHS JOBXWHM OBYHOMO MiXypa 3 HENOCTIHNM
CnamX-CYHAPOMOM. YNbTpa3ByKOBE AOCMIMKEHHS LUNTO-
BWOHOI 32510311 — Y MeXax HOpMu.

TecCT 3 ayTOMNOri4HOK CUPOBATKOI B NEPIofi pemicii
NO3UTUBHUI (ricTaMiH — 5 MM nanyna, 15 MM rinepemis,
HeraTMBHWUIM kKOHTponb — 0, BnacHa cuposatka — 16,5 MM
nanyna, 24 mm rinepemis). Pe3ynbrar HaBefeHO Ha
puc. 1.

3giicHnM TecTv Ha iHgykoBaHi K/AH 3 BUKOPUCTaHHAM
yHichikoBaHoro anroputmMy. Y Hawii KniHiLi po3pobnera
[eTarbHa NoricTUKa NaLjieHTa 3anexHo Bif 0ro KniHiYHOro
CTaHy (nepiof peMicii Yu nepiof 3aroCTpeHHs, MoXuBe
NoBHe/4aCTKOBE CKacyBaHHs aHTUriCTaMiHHWUX Npenaparis
abo HemoxnuBe Ha ueit Yac). MauieHT He oTpumyBaB
XOOHUX Npenapartis BNPOAoBX inbLue Hix 2 TUKHIB. Tomy
BOANocs 34iNCHUTY [iarHOCTVKy B NOBHOMY 06Cs3i 3a Ko-
POTKWiA TEPMIH. BUaHaumnu, Lo XBOpUIA HE MaE XONOJ0BOT
(npoba 3 Kybukom nbogy), Tennosoi (Mpoba 3 Bogotw t
42 °C), BibpauiiHoi (mpoba 3 BUKOPUCTaHHAM LieHTprdyv),
akBareHHoi (Boaa) KponvB'sHKu/aHrioHabpsiky.

MauieHT MaB NO3NTUBHY Peakwito Ha LITPUXOBe Mo-
[pasHeHHs Wkipu, TO6TO AepMorpadiyHy KpOMMB'sHKY, a
TaKoX MO3UTUBHY peakLito Ha TeCT i3 i3NYHUM HaBaHTa-
XEHHsIM. PeakLito Ha LUTPUXOBe NoapasHEeHHs 3apeecTpy-
Banu yepes 10 XxBUNWH nicns npoBokaLii — ApibHI nyxupLyj,
rinepemist Ta Nyxup y MicLli NoapasHeHHS.

TecT i3 Gi3nyH1M HaBaHTaXXEHHSAM (aKTWBHE HarpiBaH-
HS1) 3AICHINN, BUKOPUCTaBLUK BiroBy AOPIKKY Y BiAAiNeHHi
peabinitauii KHIM «Micbka gutada nikapHa Ne 5» 3MP.
Micns goCArHeHHs TOYKM NOTOBUAINEHHS NaLiEHT NPOaoB-
XyBaB BnpaBy BPOAOBX 14 XBUMWH, KONIM Y HBOTO NoYaB

3anopisbkuint MeguuHniA xypHan. Tom 24, Ne 2(131), 6epeseHb — kBiTeHb 2022 p.
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10. . 2013 p. H.

Tabnuug 2. ImyHorpama nauienta K0.[., 2013 p. H.

Puc. 2. YpTukapHuii Bucun-peakuist Ha npoBy 3 isvyHUM HaBaHTaXeHHsIM y naLieHTa

Moka3HuK, oAMHULI BUMipIHOBaHHSA Pesynbrat
nauieHta

IMyHOperynaTopHuii iHaekc 15
ABCOntoTHa KinbKiCTb NekoLuTiB, r/n 6,2
BigHocHa KinbkicTb nenkouuTie, % 55
A6cornioTHa KinbkicTb niMcouuTiB, r/n 3,41
BigHocHa kinbkictb CD3, T-TotanbHux, % 60
A6contoTHa KinbkicTe CD3, T-TotanbHux, r/n 2,05
BigHocHa kinbkicte CD4, T-xennepis, % 34
AbcontoTtHa kinbkicte CD4, T-xennepis, r/n 1,16
BigHocHa kinbkicte CD8, T-cynpecopy Ta LMTOTOKCUYHI 22
nimdoumty, %

AbcontoTHa kinbkicTe CD8, T-cynpecopy Ta LIUTOTOKCHYHI 0,75
nimcpounTy, r/n

BigHocHa kinbkicte CD22, B-nimdoumTis, % 18
AbcontotHa kinbkicte CD22, B-nimdpouuTis, r/n 0,61
BigHocHa kinbkicte CD16, HaTypanbHuXx kinepis, % 22
AbcontoTHa kinbkicte CD16, HaTypanbHux Kinepis, r/n 0,75
®darouuTapHa aKTUBHICTb HeiTpodinis, % 85
®arouuTapHui iHaekc, % 5

BaranbHuit IgA, r/n
3aranbHui IgM, r/n
3aranbHuit IgG, rin

1,16
1,03
9,84

1,4-2,0
3,1-10,0
20-55
0,62-5,50
50-80
0,31-4,40
33-46
0,20-2,53
17-30

0,11-1,65

17-31
0,11-1,71
12-23
0,07-1,27
40-90

23
0,5-2,4
0,4-18
54-16,1

3'ABNATUCA APIOHWIA YPTVKAPHUIA BUCUM Ha 0Bnmnydi Ta Lmi
(puc. 2), siknin nporpecyBaB 0 PO3BUTKY reHepari3oBaHoro
3MMBHOTO BUCKMY HA 064 Ta LUMT, BEPXHII YaCTUHI CIHK
Ta novaTtky HabpsiKy HUKHIX MoBik 3 0box 6okiB. Bnpasy
MPUNUHANK Bigpasy Nicns nosiBy 03Hak BucKny. HaseaeHi
O3HaKW MOBHICTIO perpecyBani camocTinHo npotsarom 30
XBUNWH. 3i cniB mMatepi, aHanoriyHi nogii BiabyBatoTses i
BOOMa, TOBTO AUTVHA He OTPUMYE MikiB Ans Tepanii Liboro
CTaHy.

3a pexomeHgaLismu eponeiicbkoi AcouiaLii anepro-
norii Ta KMiHIYHOI iMyHORorii, y pasi NO3UTUBHOIO TECTy 3
aKTVBHUM HarpiBaHHsM Tpeba BUKOHaTV TECT i3 NaCUBHUM
HarpiBaHHsM, abu BigPI3HUTU peakLiito Ha (i3nyHe HaBaH-
TaXXEHHS Bif XoniHepriyHoi peakuii. 3i cnis MaTepi, AuTnHa
BOOMA NPUIMaE BaHHY TPUBAMICTIO NoHaA 15 XBUMUH i 3
TeMmnepatypoto Boam binbLue Hix 42 °C, naTonorivyHi o3Ha-
K1 3aBXOW BioCyTHi. TOMy TeCT i3 MaCMBHUM HarpiBaHHAM
BBAXasu HeraTMBHNM.
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06roBopeHHsA

3a paHumK cydacHoi HaykoBoi nitepatypu nepebir K/AH
Y UbOro NauieHTa OLiHUNN SK PeLUaNBHUA/XPOHIYHUIA,
OCKirNbKW TpMBanicTb 3aXBOPIOBAHHS CTaHOBWIA noHas 6
TWxHIB. Ha nigcTasi KniHiKo-aHaMHECTUYHMX AaHWX, Xapak-
TEPUCTVKN HABPSIKY, AOro NoeaHaHHS 3 K MOXHa BUKITHOUYUTH
OpapyKiHiH-onocepeakoBaHNiA aHrioHabpsIK.

lMuTaHHs, Ha siki Tpeba BigNOoBICTM Mif Yac 0BCTEXEHHS
Ta NikyBaHHs AiTen i3 XpoHiyHumu hopmamu K/AH, nonsira-
10Tb Y TOMY, YW MOTEHLNHO 3arpOXYHOTh XUTTHO Lii NPOSiBY;
YUM 3YMOBFEHE BUHUKHEHHSI CUMMTOMIB Y MaLieHTa; uu
notpebye XBOpUI TPUBANOro NPOGINAKTUYHOIO NiKyBaHHS.

Y npoueci AndepeHLINHOI JiarHOCTUK BUKIHOYMIN
CMaaKoBWIA aHrioHabpsik (Ha MiAcTaBi XapaKTepuUCTUK Ha-
Opsiky, BiACYTHOCTI CiMeliHOI icTopil Ta iHLWIMX cneumndivHMX
CYMMTOMIB, MOELHAHHSI 10T0 3 KPOMMUB'AHKOK), HEraTUBHOTO
pesynbraty C4-KOMMNOHEHTa KOMMIIEMEHTY) Ta ayTo3anasnb-
Hi CHAPOMU (Ha MigcTaBi BifCyTHOCTI LMKMIYHOCTI NPOsiBIB,
TIMXOMaHKM, NabopaTopHUX Ta iHLUMX KMiHIYHMX O3HaK,
HeoOXigHMX AN NiATBEPMIKEHHS AiarHo3y). 3aiicHunm
ANchepeHLinHy AiarHOCTUKY ayTOIMYHHOTO 3aXBOPHOBAHHS
wutononibHoi 3anosu, ockinbku o 50 % nauieHTiB i3
NO3UTUBHWM TECTOM 3 BNIACHOK CUPOBATKOK MatoTb ayTo-
iIMYHHWIA TUpeoiguT [2]. Y Xnonus Hemae ayToaHTWTIN Ao
TKaHWHM LLMTONOAIOHOI 3211031, BU3HAYMNN iT HOpMarbHI
(pyHKUIOHaNbHWIA CTaH, yNbTPa3BYKOBI 03HaKK natonorii
BIICYTHI, TOMY BUKITIOYMNM Lie AjarHo3 Sk MOXMWUBY Npu-
YUHY CUMMTOMATUIKM.

[JocnifxeHHs, 34iiCHEHI NPOBIAHUMK HayKOBLAMY,
cBigyaTh: y BinbLLIOCTi MaLiEHTIB CMOCTEPIratoTb NOEAHaHNIA
BNAMB Aii Pi3HUX PaKTopiB HA BUHWKHEHHS CYMMTOMIB, TOMY
KOXHOMY XBOPOMY 3 TPMBAIICTIO NPOsiBIB NOHaZ 6 TWXHIB
Tpeba 3aiACHUTY NOBHWIA KOMMIEKC 0BCTEXEHD, BUKOPUCTO-
BYIOUM YHichikOBaHWIA anroputM. My BU3HAUMMN NPUYMHM
CrMOHTaHHOI Ta iHaykoBaHoi K/AH, BusiBunu: xnonelb Mae
[iarHOCTUYHI 03HaKM | COHTaHHOTO, 1 IHAYKOBaHUX BapiaH-
TiB 3aXBOptOBaHHs [4].

lNo-nepLue, HasiBHICTb NIABULLEHWX PIBHIB 3aranbHOro
(100,5 MO/mn, Hopma — go 70 MO/mn) i cneuundiyHmnx
IgE (mo enigepmicy kiwkn — 41,13 kU/l, cuposaTtkoBOro
6eTa-naktornobyniHy monoka — 2,95 kU/I, 6apautn — 0,41
KU/l) cBigunTb Npo iMOBIPHICTL AerpaHynauii onacucTix
KNiTUH Yepes peLenTopu Ao iMyHornobynixie E.

[Mo-apyre, y OUTUHU Ma€ 3HAYeHHs BNAWB (i3NYHUX
hakTopiB Ha PO3BMTOK CUMMTOMIB, LLO NiATBEPLKEHO
NO3UTUBHUMK TeCTamMu Ha AepmorpadiuHy 1 iHayKoBaHy
isnyHUM HaBaHTaxeHHAM K/AH. AHaMHeCTWYHI daHi
LLI0A0 NOSIBM CUMMTOMIB NiCNS HAAMIPHUX NCUXOEMOLLINHMX
peakuiii cBigyaTb MPO XOMiHEePriYHWA BapiaHT XBOpPOOY.
LLITprxoBe nogpasHeHHs BUKIMKAE PyNHYBaHHS ONAcUCTUX
KIMITUH LUMSIXOM NPSIMOTO MEXaHIYHOro BNvBY; hidnyHe Ta
NCUX0EMOLNHE HaBaHTaXXEHHS — BHACMIZOK MexaHi3miB
MeTaborniamy aLeTunxoniHy abo ayToaHTUTIN 40 BNaCHOro
noty [6,7].

[No-TpeTe, YiTKUN NO3UTUBHWIA pesynbTaT TeCTy 3 Brac-
HOI0 CMPOBATKOK CBiAYUTbL NPO IMOBIPHUI BNMWB ayToaH-
TUTIN Ha NpOLEC AerpaHynsLii MacToLuTiB.

OTxe, B nauieHTa niaTBEpAXEHO KOMBIHOBaHMIA
MEXaHi3M CTUMYNSALi ONacuCTWX KNiTUH, YHACMigoK Yoro
BWHUKaIOTb YPTUKaPIi Ta aHrioHabpsk.

Ha nuTaHHs npo Te, Yu Lji NPOsiBY MOTEHLINHO 3arpoxy-
t0Tb XWTTIO B HALLIOrO MaLlieHTa, Bignosigb No3utuBHa. Lle
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CTOCYETLCS BNMBY (Pi3MHHOI0 HABAHTAKEHHS! HA PO3BUTOK
K/AH. He3Baxatoum Ha LWBUAKNIA 3BOPOTHUIA PO3BUTOK
CUMNTOMIB Y NaLjeHTa, Us peakuis — nposiB aHadinakcii,
iHOyKOBaHOI (hi3NYHUM HaBaHTaxeHHsM (exercise-induced
anaphylaxis), i ii Tpeba poarnsaaTv came B LibOMY KOHTEKCTI.

3riaHo 3 pexomeHgauismu World Allergy Organization
Anaphylaxis Guidance (2020) [8], aHadpinakcis Mae BUCOKY
IMOBIPHICTb, KOMNK B NaLlieHTa BUSIBMAKOTb OAWH i3 KpUTepiiB:

1) rocTpuit NOYaTOK 3aXBOPIOBAHHS (Bi4 XBUIUH O
KiNbKOX rOAMH) 3 OBHOYACHNM YPaXEHHSIM LLIKIpW, CIIM30BUX
06onoHok (Hanpuknag, nnsMu, ypTvkapii, ceepbix abo dna-
LUMHT, Habpsik TyD, s3uka, S3ndKa TOLLO), @ TaKoX pecripa-
TOPHI NPOsiBM (3aKLLIKa, Bi3uHT a6o BpoHxocnasm, cTpuaop,
3HkeHe PEF, rinokcemis) abo apTepianbHuin TUCK, acoLyi-
1ioBaHi cumnToMm 3 60Ky OpraHa-MilLieHi (rinoToHis, konanc,
BTpaTa CBifOMOCTi), ab0 TShKKi raCTPOIHTECTUHABHI NPOSIBA
(cunbHUIA cnasmatnyHin abaomiHanbHUA Binb, NOBTOpHA
6nroBoTa) 0COBNMBO MICIs eKCNO3Li HEXapYOBWX anepreHis;

2) rocTpui moyaTok rinoTeHsii, 6poHxocnasmy abo
3anyyeHHs ropTaHi nicns BNAVUBY BiGOMOO Yu iIMOBIPHOMO
anepreHy Ans KOHKPETHOro mallieHTa (BNpOZOBX XBUMUH
abo Kinbkox roguH) HagiTb 6e3 TUMoBMX MOPGONONYHUX
€rIEMEHTIB Ha LLKIpi.

Xnonumk 0. [. 2013 p. H. Mae nepuii KpUTEpIN
BCTAHOBMEHHA AiarHo3y aHadinakcii, ockinbku NpoTarom
20 xBMIMH nicns novaTky i3NYHOr0 HaBaHTAXEHHS
3'ABUNMCH YPTUKApIi Ta aHrioHabpsk NOBIK, a Takox Gynu
aHaMHeCTWYHi AiaHi Npo [0AaTKOBI PECTPaTOPHI CUMNTOMM
(yTpyaHeHe auxaHHst). PisnyHe HaBaHTaXEHHS BU3HaYal0Tb
5K KO-ChakTop PO3BUTKY aHadpinakcii B ceHcnbinizoBaHnx fo
iHLLMX anepreHiB naLjieHTiB. Hall XBopuii MaB BUCOKY CEHCU-
6inisaLlito 4o anepreHiB KoTa, NOMiPHY — 10 CUPOBATKOBOIO
6eTa-rnobyniHy mMonoka, 6apaHuHK, ane aHamHeCTUYHO
KniHiyHoi peanisauii Liei rinepuyTnueocTi He Byno. OpgHak
y nauieHTa ajiarHocTyBarnv NoMipHy 3akrnageHicTb Hoca, Lo
He MoB’A3aHa 3 pPecrnipaTtopHNMK iHGDEKLiSMK, | Lie MoXe
6yTn NposiBoM aneprii 4o KoTAYOro anepreHy. Lien acnekt
natoreHe3y notpebye yTOUHEHHS 3 YaCoM 3a pesynbTatamm
[MHaMIYHOTO CMIOCTEPEKEHHS 3a INTVHOH.

OTxe, BCTAHOBMAM KNiHIYHWIA AiarHo3: aHadinakcis,
iHOyKOBaHa (i3MYHNM HaBaHTAXEHHSM; XPOHIYHa CrOH-
TaHHa (ayToiMyHHa) Ta iHayKoBaHa (XoniHeprivHa, aep-
morpadivHa) KpONWB'AHKa; PELMANBHWIA TiCTaMIHEPTIYHUIA
aHrioHabpsiK. ANepriyHnin NepCUCTYIOYNIA PUHIT?

Bignosiab Ha TpeTe KNiHiYHe NUTaHHA Npo Te, Yy noTpe-
6ye naLlieHT JOBrOCTPOKOBOO NPOMINAKTUMHONO JTiKyBaHHS
B HaLLOMY BUMaJKy HEOAHO3HAYHA, 3aneXuTb Bif peynb-
TaTiB KaTaMHECTUYHOTO CIOCTEPEXEHHS. [HaVBIAYanbHWiA
nnaH npodinakTukM 3arocTpeHb HeobXigHO cknapatw,
BPaXOBYHO4M YCi KOMMOHEHT 3aXBOPIOBAHHSI.

3Baxxaroum Ha Te, Lo enizoan K/AH symoBneHi cisny-
HWM HaBaHTaXXEHHSIM, NALIIEHTY PEKOMEH0BAHO YTpUMYBa-
TMCA Bif HaAMIPHWX (hisnyHKX BripaB. Peakuis Ha hisnyHe
HaBaHTaXEHHS Y HaLLOro MalieHTa [0303anexHa, ToMy
3a MepLUKX 03HaK NOTOBWAINEHHS AUTUHA MAE NPUMUHATA
Brpasy. 1poecinHnii cnopT LbOMy XMOonLUeBi NpoTuno-
kasaHuii, 3aHATTS (Di3UYHOK KYNbTYpoto Yy Wkomi — 6e3
BWKOHAHHS HOPMaTWBIB.

Xnonewb NOBUMHEH MaTV B JAOMaLLHii anTeyui Eninex
IOHIOp, OCKINbKK BCi MaLlieHTw, 3a pekomeHgauismu World
Allergy Organization Anaphylaxis Guidance (2020), noBWHHi
6y 3a6e3neyeHi Nikamu Ans HeBIAKNaAHOT LOMOMOrW.
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Bpaxosytoum, wo K/AH € He Tinbkn iHByKOBaHUMY,
ane i MarTb ayTOIMYHHWIA reHes, TOOTO KMiHIYHI NposiBK
MOXYTb BMHUKHYTW CMOHTAHHO, 3a pekoMeHAauismm
EAACI/GAZ2LEN/EDF/UNEV 2017 (ocTaHHiit nepernsg),
[MTUHa noTpebye TPUBANOro NikyBaHHs HecenaTMBHUMM
aHTUricTaMiHHMMK 3acobamu B OAMHAPHOMY AO03YBaHHI
[1,9]. MpuaHaumnn neBoLETMPK3NH Y [03i 5 Mr Ha L06Y.

Buxoasum 3 HasBHOCTI B MnavjeHTa ceHcubinisadii fo
JesikuX anepreHis, nepeayciM Ao anepreHy kota, Tpeba
PO3MMAHYTW MUTaHHS O[O MOXIMBOCTI NPU3HAYEHHS
anepreH-cnewmidHoi imyHoTepanii, ockinbkm Lis ceHeubini-
3aLjist Moxe ByTV NepBUHHOIO NAHKO NaToreHesy KMiHIYHNX
nposiBiB. Ane H1HI He MaeMO [OCTaTHLO TPUBAOTO Nepiogy
CMOCTEPEXEHHS | HE BNEBHEHI Y KINiHIYHOMY 3Ha4eHHi IgE-ri-
nepyyTnMBOCTi. TOMy Lie nuTaHHs noTpebye OLiHIoBaHHS
KaTamMHe3y Ta 3ay4eHHs 6aTbkiB y MPOLIEC CIOCTEPEXEHHS
came 3a peaKLUieto ANTUHU Ha KOHTaKTW 3 KOTOM.

Yepes No3nNTMBHMIA TECT 3 ayTOMOMYHOK CUPOBATKOKD
PEKOMEHZ0BAHO NePIOANYHIIA KIiHIkO-NabopaTopHMIA CKpu-
HiHr Ha MPegMeT ayToIMYHHOI NATOMOrii, OCKINbKY Y (haxoBil
niTeparypi € BigOMOCT LLOAO0 MOXIIMBOIO PO3BUTKY 3 YaCOM
ayTOIMYHHOTO 3aXBOPIOBAHHS Yy TakuX MawjieHTiB [2].

BucHoBKH

1. OcobnueicTb onMcaHoro KNiHiYHOTO BUNAZKy —
cknagHui amilwanni (IgE- Ta HelgE-3anexHuii) natoreHes
PO3BUTKY KPOMUB'SIHKW Ta aHrioHabpsIKy.

2. MokasaHo, Lo KOMMNMeKcHa AiarHocTyka Ta aHarnia
ii pesyneratiB — HeobxiaHa cknaaoBa Ha LUMsXy po3yMiHHs
MEXaHi3MiB 3aroCTpeHb y Takux navieHTis, ii Tpeba 3aiic-
HIOBaTU y CreLjiani3oBaHX LEHTpax 3a y4acTi TPEHOBaHOro
megnepcoHany.

3. He 3aBxaun TpurepHuii hakTtop, SKUM NexuTb Ha
MoBEePXHi (B LibOMY BUNaaKy — isniHe HaBaHTaXeHHs ), €
€0VHWM Yy 3aroCTPEHHI 3aXBOPIOBaHHS!, YacTo BU3Ha4aTb
NOEAHAHWIA BNIMB Pi3HUX MPOBOKATOPIB, @ iXHS CUHEPTiC-
TUYHA it MOXe ByTu KpUTUYHOHO.
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Mw BASUHI AikapsiM Ta IHCTPYKTOpam BipAiAeHHS peabinitauii

KHI «Micbka anTsiya AikapHs Ne 5» SMP 3a A0noMory y 3AICHEHHI
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3a NPOBEAEHHSA YABTPA3BYKOBOI AiarHOCTUKM, MEAUYHUM
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