Indopmanis st aBTOPiB KypHATY
OdopmieHHs cIMCKY JIiTepaTrypu 3a ctujiem Bankysep

Crucok JiTepaTypu € iHCTPYMEHTOM IPOCYBAHHSI 10 MiKHAPOAHHUX 0a3 JaHHX HAYKOBOI0 IMTYBAHHSA Ta iHAMKATOpPOM
HayYKOBOI'0 KPYro3opy aBTopa. /ljisi B10CKOHAJIeHHSI {bOT0 iHCTPYMEHTY *KypHaJI ePeXouTh Ha 0()OpMJIEHHS CIIHCKY JiTepaTypH
BiAmoBiaAHO 10 BUMOT ¢TI0 «Bankysep (Vancouver)».

Ctuab Bankysep (anmi. Vancouver Style) — cTuinbp oopMIICHHS MOCHJIAHB HA JITEpaTypHi JyKepena B HAYKOBHUX IMpPAIliX, KM
nepeadayae BUKOPHCTAHHS NMOCWIAHb Y TEeKCTi po0OTH 1Iopa3y NpH NHTYBaHHI JKepeia, Yd He mapadpas, nurara BcepeanHi
psaka a0o O0s10xoBa nurara. Bankysep npuiiHATHH AK cTaHAAPT y myOJikaniax Hai0inbmmx Oidaiorpagiunnx 0a3 crareii 3
MeanyHUX Ta Oiosoriunnx Hayk: MEDLINE ta PubMed.

IMocumanns Ha myOuikanii moBUHHI BiamoBixzatu ctwio Baukysep, mictutu doi ta PMID (3a masBHocti, Ta PMCID), 3a ix
BigcytHocTi — URL crarri. I omiHKM iHAEKCIB IUTYBaHHS, BU3HAUEHHS PEUTHHTIB OpraHi3amiid, aBTopa/aBTopiB HE0OXiAHO, MO0
yci muTOBaHi JKepena Oynu goctymnHi B [HTepHeTi. ToMy cmig yTpuMyBaTHCs BiJl BUKOPHCTAHHS TaKUX THIIIB JUKEpel: 1HCTPYKIil
10 o0JajHAHHI/JIKKM; T3 JONOBiAeld Ha KoH(epeHUisx, 3’i3max Ta iHMX (Gopymax; auceprauii, aBropedepaTtu AUCepTaLiil;
nigpyanuku. [Ipn HeoOXigHOCTI, Take KEepeso MOXKHA BKAa3aTH Y TEKCTi, HIOMICTHBIIN HOTO y KPYyTuIi Ay KKH. CTHIIb TOCHIIAaHHS Ma€e
BiAmoBigaTu cTuio BaHKyBep.

Crunp Bankysep (i3 3a3nauennsiM doi, PMID ta PMCID) BukopucroBye PubMed (https://pubmed.ncbi.nlm.nih.gov/). 11106
OTPUMATH KOPEKTHUH FOTOBHH OITNC HEOOXiqHOT cTaTTi 3 I1i€i 6a3n, HeoOXiIHO Ha CTOPIHIII IIYKAHOTO JPKepesa paBopyd Bijl HA3BH CTAaTTI
3HaiiTi KHOTIKY «Cite». [Ipu HaruckanHi Ha Hel Bunaze BikHO «Citation Text», y HXKHbOMY IpaBoMy KyTi AKoro 00epiTs Format: «NLM»
Ta HIDKHBOMY JIiBOMY KyTi HaTHCHITE «Copy». Lle i € mocunanus y cruii Bankysep i3 doi ta PMID (PMCID).

Slkmo B PubMed BincytHiit doi, ciin momykatu iforo B CrossRef (https://www.crossref.org/). Y 6iOmiorpadivHoMy Ormuci MaroTh
OyTu BKa3aHi Npi3BHUIIA BCIX aBTOPiB MPOLUTOBAHOTO JKEpeTa.

SIkio nuToBaHa HayKoBa poOOTa HalKMCaHa MOBOIO, sIKa BUKOPHCTOBYE KUPWIMYHUIT andasit, To ii 6i0niorpadidHuii onuc He0OXigHO
MO/IaTH B OPHUTIHAJI TA aHTIIIHCEKOI0 MOBOIO (SIKII[O CTATTSI Ma€ aHIIIIHChKE pe3toMe) a00 B TpaHCIIITepallii (IKIIO CTaTTs He Ma€ aHTIHCHKOT0
pestome). HanpukiHii Ha3BH pKeperia BKa3yloTh MOBY OPHUTIHAIBHOI CTATTI.

TpaHncniTepyBaTH OIHKC JPKepes KUPHITHLCI0 HeoOXi1HO 3a cranaapToM BGN, BUKOPHUCTOBYIOUH CHCTEMH aBTOMATHYHOT TPaHCIIITepalii:
ULt yKpaiHchkoi MoBu: http:/translit.kh.ua/#bgn st pociiicekoi MoBu: http://translit.net/ua/bgn/

VY mocunanHi HEOOXiTHO CKOPOUYYBATH KUIBKICTh CTOPIHOK, A€ II€ MOXJIMBO, HANPUKIA[, SKIIO IIUTOBAaHA CTATTS pPO3MIlIeHa Ha
cropinkax 123-124, To nocunanHs BKa3yeTbest 123-4.
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Dykan I. Radiation diagnostics of thoracic gunshot wounds. Radiation diagnostics, radiation therapy. 2020; (2): 70-8. Ukrainian. http://
doi.org/10.37336/2707-0700-2020-2-6. Tukan IN. [IpomeHeBa [iarHOCTHKA TOpakalbHUX BOTHEMAIbHUX MOpaHeHb. Radiation diagnos-
tics, radiation therapy. 2020; 2: 70-8. http://doi.org/10.37336/2707-0700-2020-2-6.

babkina TM, Cmupnosa I'C, I'magka JIYO, IMomingyk OB. ®aktopu pusuky ¢idpuiamii nepeacepap Ta iX MoanGikaris: HOBUH MOTIIAN
Ha GaraTopiuHy npo6nemy. Meanuni nepcriektusu. 2021; 26 (3):11-18. Ukrainian. http://doi.org/10.26641/2307-0404.2021.3.241881.

Babkina TM, Smyrnova HS, Hladka LYu, Polishchuk OV. Risk factors of atrial fibrillation and their modification: a new look at a long-
term problem. Medicni perspektivi. 2021;26(3):11-18. Ukrainian. https://doi.org/10.26641/2307-0404.2021.3.241881.

IIpuknaau opopmiieHHs THIIB A:KepeJ1, IO HAIOLIbII 3ycTpiYalThCs

CrartTs B :xypHaui, mo mae doi, PMID i PMCID

Cherednychenko Y, Engelhorn T, Miroshnychenko A, Zorin M, Dzyak L, Tsurkalenko O, Cherednychenko N. Endovascular treatment
of patient with multiple extracranial large vessel stenosis and coexistent unruptured wide-neck intracranial aneurysm using a WEB device
and Szabo-technique. Radiol Case Rep. 2020 Oct 5;15(12):2522-2529. http://doi: 10.1016/j.radcr.2020.09.020. PMID: 33072231; PMCID:
PMC7548423.

Cratts B *KypHai, mo Mae doi Ta PMID Van Zundert J, Van Boxem K, Joosten EA, Kessels A. Clinical trials in interventional pain
management: optimizing chances for success? Pain. 2010 Dec;151(3):571-4. http://doi: 10.1016/j.pain.2010.08.038. PMID: 20851522.

Cmamma 6 sncypuani, ujo mae minoku URL

Kozapenko TM, I'masosceka II, Opnenko BJI, Kpasuyk EIO, Kopcak IC, Mockanenko HIO. ®yHkmioHanbHI OCOOIMBOCTI CTaHy
CHJIOTEIII0, CTPYKTYPHOTO YPa)KEHHS MariCTpaIbHUX apTepiii TOJIOBH, TOKa3HUKIB BYTJIEBOJHOTO Ta JIITITHOTO OOMIHY Y XBOPHX Ha ITyKPOBHUIT
niaber 2-ro Tumy. JlydeBast quarHoctrka, tydesas Tepanust. 2015; 3-4: 23-27. — Pexxum noctymy: http:/nbuv.gov.ua/UJRN/IdIt 2015 3-4 6.
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Kim D, Sengupta D, Cammisa F, Yoon D, Fessler R. Dynamic Reconstruction Of The Spine. 2nd ed. New York: Thieme; 2015.
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Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumors. In: Vogelstein B, Kinzler KW, editors. The
genetic basis of human cancer. New York: McGraw-Hill; 2002. p. 93-113.
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Kuie (Ykpaina): [actutyT Heitpoxipyprii im. akan. A. I1. PomoganoBa HAMH Vkpainn; 2016. Muponsik JIA. MarniTHO-pe30HaHCHa
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en.wikipedia.org/wiki/the cancer imaging archive (TCIA) (mara o6pamenus: 08.08.2021). Radiosurgery Practice Guideline Initiative:
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[cited 2014 April 17]. Available from: http://www.irsa.org/Pituitary%20Guideline.pdf.

binblue npuknaaiB opopmiieHHs B cTuili BankyBep quBithest Ha: http://www.nlm.nih.gov/bsd/uniform_requirements.html.

Pyxomnuc i3 HenpaBmiibHO BidopmaroBannM CIICKOM JiTepaTypy Oy/ie TOBEPHEHO aBTOPAM JJIsl BUIIPABIICHHSI.

ABTOpH HECyTb Bi/IMOBIJAIbHICTE 33 TOBHOTY Ta JIOCTOBIPHICTh CBOIX MOCHIIaHb. SIKIIO MTif] 9ac peleH3yBaHHs/pelaryBaHHs [HKEPETI0
BUSABHUTBCS HEJIHCHUM a00 IOCHIAHHS HEJOCTYIIHUM, PYKOITHC Oy/ie HOBEPHEHO aBTOpaM UL BUIIPABIICHHS.
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https://doi.org/10.37336/2707-0700-2024-1-1

HaykoBa gianbHictb Y «lHCTUTYT aaepHOI MeauLnHN
Ta npomeHeBoiI aiarHocTuku HAMH Ykpaiuu» y 2023 p.:
25-pivHuin 10BiINnen

I. M. AukaH, B.A. Tapaciok, |I.B. AHApYLLEHKO

LAY «IHCTUTYT agepHOi MeguuyHn Ta NpoMeHeBoi giarHocTukn HAMH YkpaiHn™

Juas uutyBanus: [uxan IM, Tapaciok BA, Aunpymienko IB. HaykoBa aisnbHicTs Y «IH-
CTUTYT AJAEpPHOT MEAULIMHM Ta npoMeHneBoi aiarnoctuku HAMH Vkpainu» y 2023 p. : 25-piu-
Huil roBined. Radiation diagnostics and radiation therapy. 2024;15(1): 00-00. https://doi.

org/10.37336/2707-0700-2024-1-1.

Cite: Dykan IM, Tarasyuk BA, Andrushchenko I'V. Scientific activities of the state institution
«Institute of nuclear medicine and diagnostic radiology of the NAMS of UKRAINE» in 2023:
25th anniversary. Radiation diagnostics, radiation therapy. 2024; 15(1): 00-00. https://doi.

org/10.37336/2707-0700-2024-1-0.

Acl'3 — acumeTrpis TpPyOIHUX 3aJI03;
I'BPI'M — rimboxka 0ina pedoBWHA TOJOBHO-
ro Mo3ky; I'3 — rpyani 3anos3u; Hal'3 — ne-
dbopmaris apXiTEKTOHIKHM TPYIHUX 3aJI03;
Me — menmiana; MJIKT — mynbrugeTekTopHa
koM oTepHa ToMorpadis; MPT — maruiTHo-
peszonancHa romorpadis; MPT-ITJOD — MPT
3 MPOTPaAaMHUM MOJAYJEM MPOTOHHOI MIIJIBHOC-
Ti; MPC — MarHiTHO-pe30HaHCHA CIEKTPO-
ckomisi; OOC — Omnepanis O6’ennanux Cui,

[ITCP — nocTrpaBMaTUYHUNA CTPECOBHUH
posnan;, nY3J — npuniiibHe yIbTpa3ByKOBE
nociimkenas; PI'3 — pak rpyaHux 3amnos3;

PMI" — pentreniBcrka mamorpadis; GpMPT —

dyukmionanpa MPT; I[[JI2 - mykpoBuid
niabetr 2-ro tuny; UPMI'+nV3]/] — nudposa
pEHTreHiBchka Mamorpadis moegHaHa 3 MpU-
HUTBHUM  yJIBTPAa3BYKOBUM O CJIKCHHSIM;
LTI 3+LUPMI" — nudpoBuit ToMOCUHTE3 TPyA-
HUX 3aJI03 MOEAHAHUHN 3 HTUYPOBOIO PEHTTCHIB-
cbkor0 Mamorpadierw; [IXMCp — nepedbpaiib-
Ha XBOopoOa Manux CcyauH (paHHI TPOSIBU);
AUC — Area Under Curve; BIRADS — Breast
Imaging Report and Data System; CI — nmo-
Bipumii intepsan; DTI — MPT — nudy3siiino-
ten3opHa MPT; eFAST — Extended Focused
Assessment with Sonography for Trauma;
FA — xoediuienT d¢paxkiiiiHoi aHi30TpoOIii;

rdrt.com.ua/index.php/journal
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AISNBHICTBY CTAaHOBIHANMHEaNVIO SEVKpaiHn

FAST — Focused Assessment with Sonography
for Trauma; QI-QIIl — MiXKXKBapTHJILHUN 1H-
TepBai; Rs — koedimieHT paHTroBO1 KOpesalii
Cnipmena; TcVBF — nepebpanbpuuii 00’ eMHUM
kpoBoTiK; XTHXMCp — OanbHa OLIHKHU Tsra-
ps UXMCp.

HaykoBa ycTaHoBa po3mnoyala CBOIO Hislib-
HicTh y ciuHl 1999 p. (nmix HazBamu: «KiiHiko-
MIarHOCTUYHUNM TMEeHTp «310poB’s JroaeH
HOXHMJIOTO BiKy» AkageMii MeIMYHUX HayK
Vkpainun» no 2006 p., «HaykoBo-mpakTuy-
HUU [EeHTp mpoMeHeBoi miarHoctuku AMH
Ykpaiau» 1o 2012 p.). [Toctanosoto IIpe3umaii
HAMH VYkpainu Big 10.02.2012 poxy ii mepeii-
MEHOBaHO Ha /[epkaBHY yCTaHOBY «IHCTUTYT
ANepHOi MEIUIIMHH Ta MPOMEHEeBOi AiarHoc-
tiuku HamionanpHOi akageMii MEIUIHUX HAYK
Yrpaiam» (AY «IAMII] HAMHY»).

AY «IAMIT HAMHY» € 6araronpodiib-
HUM HayKOBO-IOCHIJHUM, JT1arHOCTHYHUM,
KOHCYJBTaTUBHUM Ta OpraHi3aiiiiHO-MeTOINY-
HUM neHTpoM. Ha tenmepimHiii yac ne enmHa
HayKOBO-JO0CJIJHa yCTaHOBA TaKoro npogiito
B YKpaiHi.

OCHOBHOIO METOIO AiSNIBHOCTI [HCTUTYTY €
opranizailis Ta 31iiCHeHHS QyHIAaMEHTAIBHUX
1 IPUKIAIHUX JOCTIIKECHb 3 HAWBAKIUBIMIHX
npobieM MeOUYHOI HAyKH B Taly3i siaepHOI
MEIWIIMHN Ta TPOMEHEBOI IIarHOCTUKHU 3
METOIO MOJINIIEHHS 3J0POB’° s Ta MOJAOBXKEHHS
KUTTS HACEJEHHS, OTPUMAaHHS HOBHUX 3HaHb
MpoO TMPUYUHHU 1 MEXaHI3MU PO3BHUTKY 3aXBO-
pIOBaHb JIIOAWHU, PO3POOKU HOBUX €(EKTUB-
HUX METOJiB, iX M1arHOCTUKH, JIKyBaHHS 1
NpoQIaKTUKH.

[IpakTnuuHo BCi OOCTEXKEHHS, IO BHUKO-
HYIOThCSI B [HCTUTYTI 3a KIIHIYHUMU MpPU3HA-
YEeHHSIMH, BOJIHOYAC € 00’€KTOM HayKOBUX
po3po0O0K, a HAsIBHICTh KOMIIJIEKCY CYy4YaCHOTO
N1aTHOCTUYHOTO OOJaJHAaHHS [03BOJSE BU-
KOHYBAaTH B MEXaxX OJHI€] yCTAaHOBW MYJIBTH-
MOJlalbHl MPOMEHEB1 AOCHIJKEHHS 13 3aiy-
YEHHSIM Pi3HUX Bi3yalli3aliiiHUX TEXHOJOTIMH.

Ha ctopiakax mporo BumaHHs [HCTHUTYT
0 IOBIJIEMHHUX JdaT peryisipHo MyONiKye iH-
dopmamio mIpo pe3yabTaTd BIacHOI HayKOBOI
nisubHOCTI [6-8,16,17].

3a Oe3nepevyHo MpIOPUTETHI BU3HAHI raiy-
31 BIWCBKOBOI, MeMiaTpUYHOI, OHKOJOTI4HOT,
HEBPOJIOT1YHO1, HEUPOXIPYPTIUHOT Ta MYJTBTH-
napaMeTpUYHOI CKPUHIHTOBOT paail0JIoTii.

BiiicbkoBa pagioJjioris. Y cniBpoOiTHUIIT-
Bi 3 YKpaiHCHhKOI BICHKOBO-MEIMYHOIO aKa-
JIeMIi€I0 PO3pOOJEHO METOMOJIOTIUHI 3acaiu
NiarHOCTUYHOTO CynpoBoay 00i0BOi TpaBMuU
B CHCTEMI JIKyBaJbHO-€BaKyalliHHUX 3aXo-
niB. BrockoHaseHO Ta aganToBaHO A0 YMOB
OOC B Ykpaini FAST Tta eFAST — nporokosin
MEPBUHHOTO YJIbTPA3BYKOBOTO OOCTEKEHHS
NMOpaHeHUX Ha moJji 601o.

B ymoBax exkcrnepuMeHTy pa3oM i3 CHiB-
poOiTHMKaMHU YKpaiHCHhKOi BICHKOBO-MEINY-
HOi akajxeMii JOCHIIKEHO 3aKOHOMIPHOCTI
YTBOPEHHS PaHOBHUX KaHalliB MNpU Pi3HUX
BOTHEMAJbHUX TMOPAHEHHSIX Ta pPO3poOIIeH]
aNrOpUTMH iX Bi3yasizawlii 31 3aCTOCYBaHHSAM
yIbTPa3ByKOBOTO JOCHIJKEHHS Ta pEHTre-
HIBCBKOT KOMIT'IOTepHOi ToMorpadii; ydacts
y po3poOIli KOMIJIEKCY MPOMEHEBUX METOMIIB
NiarHOCTUKHU TOpPaKaJlbHUX BOTHEMAJbHUX MO-
panens [12]; cmiBmpars Ta ygactsb y po3po0ii
KOMIIJIEKCY TPOMEHEBUX METO/I1B A1arHO CTUKH
00loBO1 TpaBMM *)KBOTa [2]. Bnepuie po3po-
oseno metomosorivuHi 3acaau GMPT nnst 06-
CTEXEHHS CIEUKOHTUHIEHTY BiCHKOBOCIYX-
6oBuiB. Po3pobieHo anropuTM KOMIJIEKCHOI
niarmoctuku [ITCP 31 3acTtocyBaHHSIM He-
HPOINCUXOJOTIYHUX Ta HeHpoBi3yali3aliHuX
JNOCHIKEHb y TOPAHEHUX BIMCHKOBOCIYXK-
OOBIIIB Ta IUBIJILHUX 0CI0.

Ounkopagioaorisa. Iuctutyr OyB y uwucii
NepunuX HaAyKOBUX YCTaHOB €BpOMNH, IO PO3-
poOuIM TEOPEeTUYHI1 3acaju Ta 3aCTOCYBAJIH Y
NpakTUYHIA AisibHOCTI TexHosoriro MJIKT-
nepdysiorpadii HOBOyTBOpeHb. I[IpoTsirom
2020-2022 pp. A0 HAYKOBO-IAOCTITHOI Ta
NpaKkTUYHOI POOOTH 3ampoBaKEHI HOB1 BHU-
COKOIH(pOpPMAaTHUBHI TEXHOJOTII paaiodoriyHol
VY3/MJAKT/MPT Bizyamni3uii ocepenkiB maTo-
JoriuHoi nmepedyaoBM TKAHMHHOI MaTpHUIll Ta
HeoBackyspusanii: ASQ — Y3/1; audysiiiHo
3Baxena (DWI) MPT HoBOyTBOpeHB 3 TeX-
HoJsoriero nceao-IIET mis miarHOCTHKHU pe-
riOHApHOTO Ta BIJAIICHOTO METacTa3yBaHHS;
MJKT- ta MPT- nepdysiorpadis nyxauH ta
TYMOPOTIOA10HUX OCEPEKIB.

Ha miacrasi nanux MJIKT- ta MPT- nep-
dy3iorpadii Bu3HadeHO AUQEpeHIiaTbHO-
M1arHOCTHUYHI KpUTEpil Majux I1HIHUICH-
TadbHUX O00’€MHUX YTBOPECHb MEUIHKH, IiJ-
INITyHKOBOI 3aJ7103U, SI€YHUKIB, HaJHUPKOBUX
3a7103, HUPOK. Po3pobieHo mepcoHidikoBaHi
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aJTOPUTMH JA1arHOCTHUYHOTO CYNpPOBOAY Ia-
MIEHTIB 13 i€ maronorier. JliarHOCTHYHY
e(eKTUBHICTh JOCJIDKCHHS IMIJBUIIEHO Ha
10,3-29%. Po3pobaeno nudepeHimiaibHO-1iar-
HOCTHYHI KpUTEpii ocepeakiB 3amajeHHs, 100-
POSIKICHUX Ta 3JI0AKICHUX NYXJIUH TOJOBH/
mui, JiM¢poM, CONiTHUX HOBOYTBOPEHBH cepe-
JOCTIHHS, YePEBHOT MOPOKHUHH, 3a0U9€PEBUH-
HOTO MPOCTOPY ¥ MOPONKHUHU Ta3a (IIOKa3HUKHU
NIarHOCTUYHOI e€(DEeKTUBHOCTI MepeOyBaroTh y
mexax 88,9-96,4%).

B IncTuryTi, Bnepme B Cxignin €Bpoii,
3alpPOBA/I’KEHO TEXHOJOril Hu(pPOBOro TO-
MOCHHTe3y IPYAHHX 327103 [3].

HTI'3 npoaeMoHCTpyBaB BUCOKY JiarHoc-
THYHY e(peKTUBHICTh Ipu paky '3 (TOUHICTH —
86,78%, uytmuBicte — 92,31%, cnenudiu-
HicTh — 86,11% ), 1110 TOCTOBIPHO MEPEBUIIYE
Taky pyTHHHOI THQPPOBOi PEHTTEHIBCHKOT
mamorpadii (HPMI: 83,06%, 61,54% Ta
85,65%, BinmoBigHo). Hatomicte mY3]l Bus-
BUJIOCh «MeToJoM BuOOpy» (91,74%, 85,67%,
Tta 94,44%, BinmoBinHo) y BusiBienHi PI'3 Ha
i Acl'3 ta [{al'3) I'3.

Po3pobaena popmyna po3paxyHky O6anbHOT
OIlIHKHW BiporigHocTi BusBieHHS PI'3 Ha Tmi
AcI'3 1 JlalI'3 BiamoBigHO 10 A1arHOCTUYHHX
kateropiit mkanu atnmacy BIRADS, korpa 103-
BOJISIE BCTAHOBUTH TOPOTOBE 3HAYEHHS IS
apryMeHToBaHoOro mnposeneHHs Oiomcii. [Ipu
MEHIINUX PiBHIX BIpOTiHOCTI PEKOMEHOBaHE
JTWHAMIYHE CITOCTEPEIKCHHS.

313acTOCYBaHHSIM PO3PaXyHKOBOI hopMynn
JOBECHO, 110 HallKpalluMu crmoco0aMu aiar-
vHoctuku PI'3 Ha T11 AcI'3 ta [la I'3 3 TouHic-
T10 95,4%- 92,8% € xomnaexkcu LTI 3+nY3/,
HPMI'+nVY3]/] Ta ITI'3 TounicTh [3].

CninbHO 31 cIiBpOoOiTHUKAMU

«IHCTHTyTy eKCTIEPHMEHTaJIbHOT MaToJ10-
rii, onkoisorii i paaioGionorii im. P.€. Ka-
Benbkoro HAH VYkpainu» po3pobieno iHHO-
BalliliHI TeXHOJOorii ontumilzamii JiKyBaHHS
XBOPUX 31 3JIOSKICHUMHU MYyXJHHAMH KiCTOK
Ta mojiMopoOiaHicTo [4,5]. Po3pobaeno cmo-
ci6 mepconidikoBaHoro 3D- MonenroBaHHS
NEePBUHHUX 1 METaCTaTUYHUX 3JIOSKICHUX HO-
BOYTBOPEHB KICTOK Ta3a Ta HM)XHIX KiHIIIBOK,
3T1IHO 3 SKUM MEXI1 MyXJUHU JPYKYIOThCS 3a
MaKCHMaJbHUM 1HTErpajJbHUM MEPUMETPOM
npu cynepno3uiii ii audy3iiiHO-3BaXKEHOTO
MarHiTHO-PE30HAHCHOTO 300pakeHHs Ta 3Ba-

1502024

KEHOTO 3a MBUJAKICTIO 00’ €MHOTO KPOBOTOKY
KOMII FOTepHO- TOMOTpadigyHOr0 300paKeHHS.
TBepnotunbHi 3D — Mozeni KiCTOK, BpaKeHUX
NOOpOSIKICHUMH, 3JIOSKICHUIMH Ta MeTacTa-
THYHUMH [TyXJIHHAMH, MalOTh aHATOMIYHY
IIEHTUYHICTh 13 peaJibHUM NPOTOTHIIAM 3a
BCiMa KUIBKICHUMH TapaMeTpamMu (JOBXUHA
apTepiaJbHOTO CETMEHTa, Kajaiop Ta TOBIIMHA
CTIHKHU CYJIHMH) Ta 1JIEHTUYHI 6YHOBi U CUHTO-
mii MPUIETINX opraniB. Bubip leprl‘{HI/IX
JNOCTYIIIB Ta TUIAaHYBaHHS omeparmii 31 3acTo-
cyBaHHsIM po3poOnenux 3D-moxerneit n1o3Bo-
JUIUA CKOPOTUTH Yac BTPYUaHHS U TPUBATICTh
HapKO3y, 3MEHIIUTH TPAaBMAaTU3AIlII0 TKAHUH 1
KpoBoBTpary [19].

Heiipopaniosorisi. Po3pob6ineno metomo-
JOTI9HI 3acaau nmepcoHi(piKOBaHOT KITbKICHOT
Ta SIKICHOI ouiHKM pe3ynbraTiB PMPT cno-
KOol0. BmpoBamkeHO anropuTMH MYNIbTHUIIA-
pameTpuuyHuX MeTonuk MPT- oOcTexeHHs
roioBHoro mo3ky (MPC, nn(l)yzmﬂo TEH30D-
Ha MPT 3 moOynoBoi0 TpOBITHHUX TpaKTlB
MP-niepdysiorpadis; muctepHorpadis, 1 T.
1HII.), 110 MPU3HAYEHI JJIS [UIaHYBaHHA JIIKY-
BaHHS Ta MOHITOPUHTY €(EKTUBHOCTI Teparii
00’emHO1 1 udy3HOT 1IepedpanbHOI MaToNIoT1i
p13HOTO TeHEe3Yy.

Ha migcraBi pe3ynbTariB MynbTHIIapaMe-
tpuyHoi MPT Bu3HaueHO paHHI Bi3yaibHI
o3Haku L[IXMC. BcraHoBineHo, 1mo ii paHHS
KJIiHIKO-He#poBi3yaizamiliHa MaHidecTaris
y MOXHJIOMY BiIll CYTTE€BO BiAPI3ZHAETHCA BiJ
Takoi y mMojonamux Bix 60 poOKiB Mali€HTIB.
BcraHOBIEHO CYTTEBY BIAMIHHICTH BIUIHBY
nopymeHs mnpomneciB audysii B OuTiKH pedo-
BUHI FOJOBHOTO MO3KY Ha KOTHITUBHUH CTaH
nainieHTiB i3 [IXMC cepeaHbporo i mMOXUIOTro0
BiKy [14].

Ha mincraBi manux uepeodpanpaoi Y3IC
BU3HAYC€HO COHOTrpadiyHi MaTTEpHU MPOTHO3Y
BiTHOBJICHHS T€MOJNHAMIKH TOJIOBHOTO MO3KY
y Bigmanenomy nepioai micas ii ['TIMK. Haii-
Oinb1I iHPOPMATUBHUMU BUSBHIUCH MATTCPHH
MO3UTUBHOTO Ta HETATUBHOTO MPOTHO3Y HI00
BITHOBJICHHS 1epeOpaibHOr0 KpPOBOOOITYy B
peabiriTaiiHOMY TEPiOJi Yy XBOPUX Cepel-
HBHOTO BiKy (TOuHICTh — 98,2%) [14].

Otpumano pnaHi npo Te, 1o naedoiaTHa
Mepe)ka TOJOBHOTO MO3KY JIIOAUHU € (yHK-
MiOHAJTBHO TeTeporeHHow. [Ipu BUKOHaHHI
00CTe)KYBAaHUMHM pPYXy HaJiblLiB PYKH OJHI
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TIISTHKY i€l Mepe>K1 J€aKTUBYIOTHCS (4aCTKO-
BO MEPEAKIHH 1 3aJHS 9acTUHA TMOSICHOI 3BH-
BUHH), TOJA1 K 1HIIl MPH IIbOMY aKTUBYIOTHCS
(mepenknauH, 3a1HS YaCTHUHA MOSACHOT 3BUBUHH,
HIDKHI TiM’SHI 4aCTOYKH, MIPUCEPETHS Tepe-
nob6oBa kopa). Xoda, oOUIBI III CUCTEMH 3a
BKa3aHUX YMOB € (QYHKI[IOHAJbHO 3B’ A3aHUMHU
Mix coboro [13].

[lokazano, moO $K y YOJOBIKIB TaKk 1 y
KIHOK NMPY BUKOHAHHI PyXOBHUX 3aBJaHb aKTHU-
BYIOTBCS TIISHKU TMEPBUHHOI CEHCOMOTOPHOIL
KOpH 1 10JIaTKOBOT MOTOPHOI KOpH KOHTpaJa-
TepaTbHOI MiBKYJIi TOJOBHOTO MO3KY, & TaKOX
incunarepaibHOl MiBKylIi Mo3ouka. Toal sk y
K1HOK JIOJIaATKOBO aKTHBYIOTHCS IIJSIHKH TIpe-
MOTOPHOI KOpHM KOHTpallaTepalbHOi MiBKYIi
rOJIOBHOI'O MO3KYy 1 KOHTpajarepajbHa IiB-
KyJisi MO304YKa, a Yy YOJIOBIKIB — 3HHXKYETHCS
AKTUBHICTH J1BOTO MUTHAJIEIONIOHOTO TiJia.

BusBieHo TOTEHIIHHO eMmiJeNTOTeHHY
HGPIpOHHy MEpE3KY, AKA MPOSBIAETHCA byHK-
[[IOHAJBbHOIO 3B’ A3aHICTIO AIITHOK CKPOHEBHUX
4acTOK, MNPUMOPCHKOKOHMKOBUX 3BUBUH 1
J1BOTO MOPCHKOTO KOHHUKA.

Bbyno mponemoHcTpoBaHO, IO 3a imemiy-
HOTO ypaXeHHS IUISHOK TOJOBHOTO MO3KY,
BIMOBIJAJILHUX 32 PYXOBUU KOHTPOJb, 30HU
aKTUBAlil BUIBISIOTHCS MOOJIM3Yy BOTHHUIL 3
oOMexeHO10 Mudy3i€r0 MPOTOHIB BOAH, aje HE
B caMoOMYy siJipi iHapKTYy.

[TokazaHo, 00 TepameBTUYHA ayAio-Bi-
3yajgbHa CTUMYJISIiS MPUBOAUTH A0 3HAYHOTO
30UIBLICHHS AUISTHOK aKTUBAlli KOpU Ta 3MEH-
IMICHHS JeaKTHUBalii TOJOBHOTO MO3KYy MpH
BUKOHaHHI pyXy nansuis [13].

BcranoBneno, 1o 3 BikoMm B 1iepedpanbHUil
KOHTPOJb PYXiB MaJbIiB PYKH 3aTydaroThCs
JOAATKOB1 MINSHKHA MPEMOTOPHOT KOpH 000X
MBKYJIb TOJIOBHOTO MO3KY [13].

Inmi pagionoriuni cy0cnenmiajJbHOCTI.
Brnepmie chopmynboBaHO KOHIIEMINIIO TEPCO-
HipiKOBAaHOTO J1arHOCTUYHOTO CYIPOBOIY
XBOpUX Ha eTanax MepBUHHOI/AudepeHIians-
HOI A1arHOCTHKH, JIKyBaHHs Ta pealimiTarii.
Po3pob6neno 3acaau nmepcoHipikKoBaHOTO MPO-
MEHEBOTO CKPUHIHTY HassBHOCTI BUCOKOTO pH-
3UKY PO3BUTKY HallHEOE3IMEeuHIIINX 3aXBOPIO-
BaHb JIIOAMHHU (3JI0SKICHI HOBOYTBOPEHHS, TY-
0epKyJlib03, IHCYJIBT, TOILIO). 31 3aCTOCYBaHHAM
kommiiekcy MJIAKT/MTP-nepdysiorpadis +
coHoenacrtorpadis 3CyBHOI XBUJII BCTAHOBJIE-

Hi 3aKOHOMIPHOCTI 3MiH KiJIbKICHUX TTOKa3HH-
KiB AKyCTHYHOI CTPYKTYpH, B ’ I3KO- IPYKHUX
napaMeTplB 1 nep(by:;u napeHx1M1/1 MEYIHKH Y
NiTeld Ha PI3HUX CTalisfX XPOHIYHHUX TremaTu-
TiB; BU3HAYEHI paHHI1 03HAaKU (OPMYBaHHS 1U-
po3y neuinku [11]. Po3pobneno opurinaibHi
METOJIH MOCTHPOIECiHroBoi 00poOku MP- Ta
VY3- niarHOCTUYHHUX 300pakeHb, sIKi 0a3yI0Th-
Csl Ha pO3paxyHKY MOKa3HUKIB FreTepOreHHOC-
Ti Ta iX po3noainy B 30H1 iHTepecy. CTBOpeHO
BiZMOBiIHE mHporpaMHe 3abe3mneueHHs. Po3-
poOIE€HO OPUTIHAIBHUN MPOTPAMHUMN TPOIYKT
N7 aBTOMATHU30BaHOI PaHHBOI MiarHOCTUKU
¢16po3y Ta nupo3y nediHkd. TouHiCTH MeTO-
na —93,6% [15].

B mporeci ¢pyHaamMeHTanbHOTO AOCIHIIKEH-
Ha (HAP «locnigutu 3akoHOMiIpHOCT1 QyHK-
[IOHAJIBHO-CTPYKTYPHUX 3MiH TOJOBHOTO MO3-
Ky B YYaCHHUKIB JIiKBimamii HacxiakiBa YopHo-
OunbChKOi KaTacTpodu y BiAAAICHUN TEPioa
MicJisi OMPOMIHEHHS» ChiJibHO 3 Harionamnb-
HUM BiMCBKOBO-KJIiHIYHUM LeHTpoM «[omoB-
HUM KkJaiHIYHUE TocmiTanby MO VYkpainu;
Y «HaykoBuit meHTp paaiamiiHOT MeTUIIUHU
HAMH Vkpainn»; IlonikaiHIYHO-KOHCYIb-
TATUBHUM BiIAUICHHAM, BigmideHHIMU Y 3]]
1 MPT Y «lHCTUTYT simepHOi MEIUIUHU Ta
npoMeHeBoi niarnHoctukn HAMH Vkpainny.)
BUKOHaHa aucepranis «BikoBi ocobmmBoOCTI
KOTHITUBHUX MOPYUIEHb MPU XBOPOOI MaIMX
CYIIMH TOJOBHOTO MO3Ky» [14], mo Bupimye
aKTyaJbHE JJIs Cy4acHOI HEBPOJIOTii HayKOBeE
3aBJAaHHA — MIJABHUIIEHHA €()EKTUBHOCTI paH-
HbOI J1arHOCTUKHM KOTHITUBHHUX MOPYUICHb
npu uepebpanbHiii XBOpoOi MaluX CyIHH
yepe3 BU3HAUCHHS BIKOBUX OCOOIMBOCTEH il
KJIIHIKO-HEHPOTICUXOIOTIYHUX Ta HEWpOBI3y-
anizamiiHux o3Hak. HaBemeMo OCHOBHI BHC-
HOBKHM Ao0cCJiaxeHHs [14].

@i3i0M0Ti4HI 3MiHH y KOTHITUBHOMY CTa-
Tyci, KpOBOMOCTa4aHHI Ta mporecax nudysii
017101 peYOBUHU BEIUKHUX IMiBKYJb TOJIOBHOTO
MO3KY, SKi BiJIOYBalOThCS B IPOIIECi MEPexXoay
BiJl CEpEIHBHOTO 10 TOXUIIOTO BiKY, XapaKTepH-
3yIOThCA: 4aCTKOBOI BTpaTtoto Ha 11,8 — 20%
(p = 0,002 — <0,001) MeHTanbHUX (QYHKIIIH,
3a BUHATKOM Opi€HTaIii, mam’sTi, ceMaH-
TUYHOT ¥ (POHETHUYHOT MBUAKOCTI MOBJICHHS;
ynoBuibHeHHsAM Ha 11,8 — 12,3% (p = 0,023)
nepedpaibHOT0 06’ €MHOTO KPOBOTOKY; 3MEH-
meHHsm Ha 21,0 — 37,0% (p = 0,02— <0,001)
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aH130TpOMHOI Ta 3pocTaHHsAM Ha 16,3 —29,5 %
(p < 0,001) BinpHOT nudy3ii MONEKydT BOAU B
MPOBIAHUX TPAKTaX Ta M03a X MEKaMH.

Po3pobrneno opuriHaidpHy mIKamy oO4uC-
nenHs paHHix MPT o3mak Tsaraps LXMCp.
Bcranosneno, mo yacTuHa TinepiHTEHCUBHUX
ocepenkiB y TiuOOKii Oiniii pedoBUHI TO-
JOBHOTO MO3KYy (pO3LIMpEHI MEpPUBACKYISIPHI
MPOCTOPH, TOYKOBI MiJKIPKOBI BOTHHUINA, TE-
PUBEHTPUKYISPHI KOBNAYKU U 001JKM) MOXKYTb
YTBOPIOBATUCS B MPOLIECI IPUPOJHOTO CTapiH-
HS Ta MAIOTh TEHIEHIIIIO 0 301JIbIIEHHS YKCiIa
i mommpenocti (XTHUXMC (Me (QI — QIII):
Bim 2 (1-2) GaniB y cepemnpomy Bimi no 3,5
(3—7) 6aniB y moxunomy Biui; p < 0,001).

VY maiieHTiB i3 BIepIie BUSBICHOIO Y CEpeI-
HBbOMY Billl 1epeOpaIbHOI0 XBOPOOOIO MaluX
CyIMH YCI MOKa3HUKU MYJIbTHIIapaMeTPUUYHOL
MPT 1 mo3k0oBOTO 00’€MHOT0 KpOBOTOKY (Me:
YTHXMC — 4 npotu 2 6aniB; FA y BosokHax:
0,405- 0,474 nporu 0,485-0,592; FA mno3za
npoBigHuMu Tpaktamu: 0,212-0,362 mnportwu
0,284- 0,456; MD: 0,212-0,362x10-3mm*/c
npotu 0,284- 0,456x10-3mm2/c; p < 0,001 Ta
Tc VBF: 0,48 npotu 0,63 n/xB; p < 0,05) ma-
I0Th JIOCTOBIpHI BIJIMIHHOCTI BiJi KOHTPOJIbHUX
BeIUYMH. TUM 4yacoMm, BHUSBJIEHI 3MIHH 1J€H-
TUYHI J0 TaKuX, 110 BifOyBalOThCA B MpoIieci
¢1310JI0T1YHOTO CTapiHHSA y MOXHUJIOMY Bili
(p=0.548 —>0,999).

€IMHOIO MOCTOBIPHOI BIAMIHHICTIO Bi3y-
anpHUX MPT — mapkepiB nepedpaibHOi XBO-
poOu Manux cyauH, mo TpuBae 10 10 pokis,
y TaIli€HTIB CEPEeAHHOTO 1 MOXHUIOTO BiKy €
quclio JlakyHapHux iH}apkTiB (2,9% npotu
16,2% cnoctepexenb; p<0,001). BigaocHi
3MiHU nudy3iiHUX KoedimieHTiB y 44-59 —
JAITHIX TMAaIi€HTIB TaKOXX MEHII BHpa)XeHi,
HIX y mMonoamux 60-Tu pokiB XBOpUX (Mak-
cumanbHe 3MeHIeHHs FA na 24,1% 1 18,6%
npotu 31,4% 1 33,6%; HaiibiIbIIe 3pOCTAHHS
MD na 14,9% 1 18,2% npotu 31,4% 1 33,6%).

3a MaHUMHU KOPEALiWHOTO aHami3y J0-
BEJEHO, 1110, CTYMiHb MOMIPHUX KOTHITUBHHUX
MOpYyLIeHb MPHU BIEpIIC BUSIBIECHIA B cepei-
Hpomy Bini [[XMC, rooBHUM YHUHOM, BH3-
HA4aloTh: AoAaHi poku XuTTA (rs: +0,631);
arpodis (rs:+0,650); xkpoBOmOCTa4aHHS TO-
goBHoro Mo3ky (rs: Big -0,317 mo -0,802)
1 mpouecu nu¢y3ii B OCHOBHHUX MNPOBIIHUX
TpakTax Ta riauOoKii 0171l pedyoBUHI MO3a iX

mexamu (MD — rs: Bim +,0,495 no +0,597;
FA — rs: Bixg -0,412 mo -0,603). ¥V cTapmmux
3a 60 pokiB Mali€HTIB HAa CTAaH Mi3HABAJbHUX
¢GyHKII{l HEeraTUBHO BIJIMBAIOTh BHPAXEHICTh
atpodiunux 3MiH (30inpmenHs [aaexca EBan-
ca, rs: -0,673) 1 xpoHiuHa imemis (3MEHIIEHH S
TcVBF, rs: -0,794) roJ1IoBHOTO MO3KY.

Ha mincTaBi aHamizy pe3yiabTaTiB MYJIbTH-
napametrpuynoi MPT Busnaueno ocobnu-
BOCTI MATOJOTIYHUX 3MiH cTpykTypu 'BPI'M
xBopux Ha L[XMC, mo acomiiioBana 3 [[/[2
Ta BiJJAJICHUMHU HaCIIAKaMHU paalaniiHOro
onpomiHeHHs. Judy3He HOCTOBiIpHE 3MEH-
meHHs koedinieHTa ¢pakuiiHOl aHi30TpoOMil
(FA: p<0,001 — 0,050) pa3om 31 3poCTaHHIM
0a’pHOT OI[IHKH TATaps XBOPOOH MaIuX CyqUH
(ZTXMCp: p <0,050) cBiguuIO0 PO HAABHICTH
rinepriikemii. Jus BigganeHUX HACTIAKIB
ONPOMIHEHHS MPUTAMaHHUM BUSIBHUIOCH 3Ha-
YHE 3pOCTaHHSA BUIBHOI 130TpomHOI Audy3ii
(MD, p: <0,001 — 0,050) 3a mexamMu OCHO-
BHUX MPOBITHUX TPakTiB [14].

CninsHo 3 HamioHanbHUM MEIWYHUM YHi-
BepcutetoM iMm. akaa. 0O.0. boromomnbig,
Menuunoro naboparopiero LICJl (Kuis), TOB
«Meauunuit uentp «lHcTUTYT enactorpadii»
(KuiB), JIpBIBCHKMM HaI[iOHAJbHUM MEIUY-
HUM yHiBepcuteToM iMm. Jlanuna ['anumpkoro,
MenuuHuM LeHTpoM «Baprta» TOB «Bixn
[Taptuep» (KuiB), TOB «Menickan I'pym»
(KuiB) BUKOHAHO Cepit0 JOCTIIKEHb 3 OLIHKH
TOYHOCTI Ta BiATBOPIOBAHOCTI YJIBTPa3BYKO-
BOI cTeaToMeTpii B peajbHOMY Yaci 3 BUMIpIO-
BaHHAM KoeQinieHty 3racaHHs. [lokazHuku
NIarHOCTUYHOI €(QEeKTUBHOCTI MOPIBHSIHO 3
takumu B MPT 3 nmporpaMHum MonayieMm mnpo-
TOHHOT IIIJIBHOCTI [ 18]

[TopiBHAHO 1HCTpyMEHTAJIbHI METOAM OI[IH-
KM U Tpajaiii crearo3y Ne4YiHKU 3 BUKOPUCTaH-
HSM MYJIBTUMOJNAIBHOTO ()aHTOMHOTO CHMYJIS-
TOpa 3 PI3HUM CIIIBBIAHOLIECHHSM XKUPY Ta BOJU.
CreatopaHTOM OJHOYACHO JOCHIIKYyBajdu 3
Mmetoaamu: MPT 3 nmporpaMHuUM MOayneM mpo-
ToHHOI miTbHOCTI (MPT-ITJ®®D) Ta 128-3pizo0-
Boi MJIKT, a moTtim 3a 7OMOMOT010 IBOX PI3HUX
yABTPa3BYKOBUX CKaHEPIB ISl OLIHKU CTEaTO3y
3a JIOTIOMOTOI0 BHMIpIOBaHHA KoedilieHTa
ocnabnenns (ATI) Ta BumiproBaHHS Koedii-
enta ocnabnenns (ACM). MoaentoBaHHs cTea-
TO3y MEYIHKU 3a JOTIOMOIo0 cepii paHTOMHHX
CUMYJISATOPIB Ja€ 3MOTYy JOKAa30BIM MEIHIIMHI
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BU3HAYUTH J1arHOCTUYHY TOYHICTh HOBITHIX
MetoniB YC nns BusBIeHHs cTeato3y. [lokas-
Hukd ACM 1 ATI 060X ynbTpa3ByKOBUX CUCTEM
Ha GaHTOMax 100pe KOPETIOITh OAUH 3 OJHHUM
13 MPT-IIJIP® i, Takum 9rHOM, MOKYTb 3a0€3-
MEYUTHU XOPOIIY JIarHOCTUYHY LIHHICTh NP
ominmi crearo3y medinku. MJIKT BusBunacs
MEHII YyTIUBOIO JI0 CTEATO3y JIETKOTO CTYIICHS,
HiX AC i MPT-TITIJDO.

BuwmiproBannas AC nig yac Y C-g0ciiKeHb
3a JOMOMOTOI0 MPHIAiB PI3HUX BUPOOHUKIB
MOPIBHAHO 3 IHIIMMHU METOJaMU PEHTTEHOJO0-
rignoi Bizyanizamii (MIKT i MPT-ITJIP®) 3a
JOTIOMOTOIO CreniaJbHUX (aHTOMIB € TOUHUM
1 IepCNeKTUBHUM MeTosioM [18].

XapakTepHOIO PHCOI0 BCIX IOCHIIKEHBb
IHCTUTYTY € 1HTeJeKTyami3alis 00CTeXeHHs
xBoporo [1,9,10] — nogaTkoBe 10 0COOUCTOTO
Te3aypycy (MOBHHH CUCTEMaTH30BaHHU Ha-
Oip 3HaHb 3 aHaromii, ¢i3iomorii, Oioximii Ta
MaToJIOTii JIOAUHU) pajliosora BUKOPUCTAHHS
B PEXKHMI OH-JIAH MOCTIPOIECIHTY aiarHoC-
THYHUX 300pakeHb Ta iHGOpMaIiiHO-aHaIi-
THUYHUX CHCTEM.

[Iporsrom ycix pokiB Tta 2023 poky AV
«IHCTATYT si1EpHOT MEAULIMHYU Ta IPOMEHEBOT
niarnoctuku HAMH VYkpainu» ¢dyskiiony-
BaB y MOBHIN BiamoBigHOCTI 10 «CTaTtyTy» Ta
«OCHOBHHMX HAIPSIMKIB JISIIBHOCTI» YCTaHO-
BH.
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The institution began operating in January
1999 (under the name of the Clinical Diag-
nostic Center «Health of the Elderly» of the
Academy of Medical Sciences of Ukraine un-
til 2006, the «Scientific and Practical Cent-
re of Radiation Diagnostics of the Academy
of Medical Sciences of Ukraine» until 2012,
the State Institution «Institute of Nuclear
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Ta OpraHi3aliiHO-METOJUYHUM IEHTPOM.
OCHOBHOIO METOIO JISITBHOCTI YCTAHOBH € OP-
ra”izaiis Ta 311HCHEeHHS (pyHJAaMEHTAIbHUX 1
NPUKJIATIHUX JOCITIMKEHb 3 HalBaKJIMBIIIUX
npo6ieM MeIMYHOI HAayKH B raiy3l siepHOI
MEJUIUHU Ta MPOMEHEBOI 11arHOCTUKH 3 Me-
TOI0 TOJIMIIEHHS 3J0pOB’S Ta MOJOBKEHHS
KUTTSA HACEJCHHS, OTPUMAHHS HOBUX 3HAHb
PO NPUYMHHU 1 MEXaHI3MU PO3BHUTKY 3aXBO-
pIOBaHb JIOAWHH, PO3POOKH HOBHUX €(EKTHUB-
HUX METOJIB, iX MIarHOCTHUKH, JIIKyBaHHS 1
npodinaktuku. YinbHe Micle cepell HayKOBO-
JNOCHITHUX poOIT MOCIIal0Th BiChKOBA paji-
0JIOTisl, OHKOPAAI0JIOTisl Ta HEUPOPaTi0JIOTis.
VY cniBpoOITHULITBI 3 YKpaiHChKOIO BIMCHKO-
BO-MEIUYHOIO aKaJeMi€l po3po0IeHO METo-
JOJIOTI9HI 3aCaau J1arHOCTHYHOTO CYMPOBOIY
0601OBOI TpaBMHU B CHUCTEMI JIKyBaJbHO-€Ba-
KyaliiHUX 3axofdiB. Baockonaneno ta anamn-
toBaHOo 10 ymMoB OOC B Vkpaini FAST ra
eFAST — npoTokonu NEepBUHHOTO YJIbTpPa3BYy-
KOBOT'O OOCTEXEHHS MOPaHEHUX Ha MoJii 0010.
JlocmikeHo B €KCIEPUMEHTI 3aKOHOMIPHOC-
T1 YTBOPEHHSI PaHOBUX KaHAJIB MPH PI3HUX
BOTHENAJbHUX TMOPaHEHHAX Ta po3polieHi
aJroOpUTMH iX Bizyasizauii 31 3aCTOCYBaHHAM
yIBTPa3ByKOBOTO JOCII)KEHHSI Ta PEHTIEeHIB-
cbkoi KT. Po3poOieHo KoMIiekcu mpoMeHe-
BUX METOJIIB JIaTHOCTUKH TOPaKaJbHHUX BOT-
HEeNaJbHUX MMOPAaHEHb Ta 00MOBOI TPaBMU KU-
BoTa. B ycranoBi, Bnepuie B CxigHiit €Bpori,
3aMpoOBaHKEHO TEXHOJIOT1I0 MamMorpadigyHOTO
ToMocuHTe3y. CHinbHO 13 CHIBPOOITHUKAMH
[HCTUTYTY eKCIepUMEHTalIbHOI MaToJori],
OHKOJIOT1i 1 paaiobionorii im. P.€. Kasenbko-
ro HAH VYkpaiuu po3po0OieHo iHHOBauiiHi
TEXHOJIOTIT ONTUMIi3aIlil JiKyBaHHS XBOPHX 13
3JI0SIKICHUMHM MyXJWHAMH KICTOK Ta IMOJIIMOp-
O6inHicTIO. BupimeHo akTyalbHe IJsi HEBPO-
7orii HayKOBe 3aBAaHHA — MiJBUIIECHHS e(eK-
THBHOCTI PaHHBOI M1arHOCTUKH KOTHITHUBHUX
MOpYyLIeHb NMpH 1epedpaibHiil XBOpOO1 MaInX
CyIUH Yepe3 BU3HAUYCHHS BIKOBHX 0COOJIHBOC-
Tel 11 KIIHIKO-HEHPOIICUXOJOTIYHUX Ta HE-
HpoBi3yamizamiiinux o3Hak. [IpoBegeHo mo-
PIBHSHHSI IHCTPYMEHTAJbHUX METOMAIB OI[IHKHU
Ta Tpajamii cTeaTo3y NMEeYiHKHA 3 BUKOPUCTaH-
HSIM MYJbTUMOJAIBbHOrO (PAaHTOMHOIO CHUMY-
JATOpa 3 PI3HUM CHIBBIJHONMICHHSIM JXHPY Ta
Boau Crtearodanta. MetogoM ¢yHKIiOHAIb-
goi MPT npocmigxeHa B3aeModis IUISHOK

Medicine and Diagnostic Radiology of the
National Academy of Medical Sciences of
Ukraine» since February 10, 2012. The institu-
tion is a multidisciplinary scientific research,
diagnostic, consultative, organizational and
methodological center. The main goal of the
institution is the organization and implemen-
tation of fundamental and applied research
on the most important problems of medical
science in the field of nuclear medicine and
radiation diagnostics in order to improve the
health and prolong the life of the population,
obtain new knowledge about the causes and
mechanisms of the development of human
diseases, develop new effective methods, their
diagnosis, treatment and prevention. Military
radiology, oncoradiology, and neuroradiology
occupy a prominent place among the research
activities. The methodological principles of
diagnostic support for combat trauma in the
system of medical evacuation measures were
developed in cooperation with the Ukrainian
Military Medical Academy. FAST and eFAST
protocols for the primary ultrasound examina-
tion of wounded on the battlefield, were im-
proved and adapted to the conditions of the
Joint Forces Operation in Ukraine. The regu-
larities of wound canal formation in various
gunshot wounds were investigated in the ex-
periment, and algorithms for their visualiza-
tion using ultrasound and X-ray CT were de-
veloped. The complexes of radiation methods
for the diagnosis of thoracic gunshot wounds
and combat abdominal trauma have been de-
veloped. For the first time in Eastern Europe,
the institution introduced the technology of
mammographic tomosynthesis. The innova-
tive technologies for optimizing the treatment
of malignant bone tumors and polymorbidity
were developed together with the staff of
the R.E. Kavetsky Institute of experimental
pathology, oncology and radiobiology of the
NAS of Ukraine. The scientific task relevant
for modern neurology of increasing the ef-
fectiveness of early diagnosis of cognitive
impairment in small vessel cerebral disease
by determining the age-related features of its
clinical, neuropsychological and neuroimag-
ing signs has been solved. A comparison of
instrumental methods for assessment and gra-
ding of hepatic steatosis using a multimodal
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KOHTPOJIIO PyXy Ta Ae(}OIATHOI HEHPOHHOI Me-
pEeXi1 roJIOBHOTO MO3KY JIIOAUHU B HOPMI Ta 3a
nepedpaybHOi MaToOTi.

phantom simulator with different Steatofant
fat-to-water ratios was carried out. The in-
teraction of movement control areas and the
default neural network of the human brain in
normal and cerebral pathology was studied by
the method of functional MRI.
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According to various authors, salivary
gland tumors account for 2% to 6.5% of all
head and neck neoplasms. They are charac-
terized by a wide variety of morphological
variants, degree of malignancy and clinical
behavior [1, 2]. Among all tumors of the sali-
vary glands, the proportion of parotid is about
70%, submandibular — about 10%, sublingual
— less than 1%, minor salivary glands — about
20%. Almost half of minor salivary gland tu-
mors and all sublingual gland tumors are ma-
lignant. About 50-60% of all parotid tumors
are plemorphic adenomas, 20-30% are War-
thin’s tumors, and about 10% are mucoepider-
moid carcinomas [3-5].

About 80% of all salivary gland tumors are
benign. Pleomorphic adenoma remains the most
common tumor among benign neoplasms of the
salivary glands, ranging from 61 to 90%. Among
the histological types, mesenchymal and epithe-
lial types of tumors predominate. Mesenchymal
and epithelial types of pleomorphic adenomas
dominate among women and men [6]. The most
common localization of neoplasm of the ma-
jor salivary glands is the parotid gland (from
40-72%), the minor salivary glands are the pal-
atine glands (from 16-62%) [7].

Malignant tumors are observed more of-
ten among people over 40 years of age and
equally in men and women, and pleomorphic
adenoma among women is observed 1.4 times
more often than in men [8].

Salivary gland tumors are a rare tumor for-
mation among malignant tumors of all tissues.

The most common are malignant mucoepider-
moid carcinoma, adenoid cystic carcinoma, and
acinic cell carcinoma. Pleomorphic adenoma
i1s the most recurrent form of benign salivary
gland tumor. Due to their low incidence rates
and complex histological patterns, they are dif-
ficult to diagnose accurately. Malignant tumors
of the salivary glands are challenging in terms
of differentiation because of their variability in
histochemistry and translocations [9-11].

Secretory carcinoma is one of the types of
malignant neoplasms of the salivary glands.
There are some similarities and differences
between acinic cell carcinoma and secretory
carcinoma. Both of these types of carcinoma
have almost identical growth patterns. Unlike
acinic cell carcinoma, secretory carcinoma
occurs in small areas of the gland [12].

In every third case, malignant and benign
tumors of the salivary glands have a similar
clinical picture. For clearly benign tumors, open
biopsy is not recommended due to the risk of
tumor spread. At the same time, a puncture bi-
opsy is indicated in cases where radical surgery
is expected. With a sluggish course, the tumor
is often disguised as benign neoplasms and pre-
operative histological diagnosis in such cases
may be missed. A comprehensive consideration
of the clinical picture, imaging results, cytology
and/or histology allows in 90% of cases to dif-
ferentiate a malignant and benign tumor [13].

Echography is the main method for diag-
nosing pathologies of the salivary glands [14,
15]. In case of deep tumor lesions or bone
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infiltration, ultrasound examination should be
supplemented with computed tomography of
the neck [16].

Literature data on the possibility of echog-
raphy in the diagnosis of space-occupying
formations of the salivary glands and the
differentiation of benign and malignant neo-
plasms are contradictory. According to Anto J
Richie et al. (2019) the diagnostic accuracy of
echography in the diagnosis of salivary gland
tumors was 85.7% [17].

The purpose of this study was to deter-
mine echographic parameters for the diagno-
sis of salivary gland tumors.

Research material and methods. The re-
sults of echography were analyzed in 62 patients
with tumors of the salivary glands aged 26-78
years (on average 51+7 years), among them 37
women, 25 men. Qualitative and quantitative
echographic parameters were determined. Vi-
sualization of the salivary glands was carried
out using linear and microconvex sensors in the
frequency range 5-12 MHz and 4-9 MHz on ul-
trasonic devices Ultima PA and Philips HD-11.

The study results were analyzed by the
method of statistical processing of quantita-
tive factors. Student’s t-test was used to eval-
uate the differences in quantitative indicators
between the groups. Differences at p < 0.05
were considered significant.

The study was conducted in accordance
with the principles of bioethics set forth in
the WMA Declaration of Helsinki — «Ethical
principles for medical research involving hu-

man subjects» and «Universal Declaration on
Bioethics and Human Rights» (UNESCO).

Results and their discussion

Patients with salivary gland tumors were
divided into 3 age categories: young (< 44
years), middle age (45-59 years) and elderly
(60-74 years). Table 1 shows the distribution
of patients taking into account age and gen-
der. As can be seen from the table, tumors of
the salivary glands among young people were
registered in 30 (48.4+£6.3%), middle-aged — in
19 (30.6£5.9), elderly — in 13 (21.0+5.2%), re-
spectively. The number of young patients was
significantly greater than the number of middle-
aged (P<0.05) and elderly (P<0.001) patients.
Of the young patients, 10 (16.1£4.7%) were
men, 20 (32.2+6.0%) were women (P<0.05).
These indicators for middle-aged patients were
9 (14.5+4.5%) and 10 (16.1+4.7%), for elderly
patients — 6 (9.7+3.5%) and 7 (11.3£3.7%), re-
spectively. The number of young women was
significantly greater than that of middle-aged
(P<0.05) and elderly (P<0.001) women.

The distribution of histologically diagnosed
cases of salivary gland tumors is presented
in Table 2. As can be seen from the table,
the most frequently diagnosed plemorphic
adenoma — in 32 (51.6+6.3%) cases, followed
by Wartin’s tumor — in 17 (27.4+5.7) cases.
Mucoepidermoid carcinoma was diagnosed in
6 (9.7£3.7%) cases, acinic cell carcinoma — in

Table 1. Distribution of patients based on their age and gender

Gender of Age.categorles Total
patients Young Middle age Elderly
(< 44 years) (45-59 years) (60-74 years)
Men 10 (16.154.8%) | 9 (14.554.5%) | g 25 so4) 25
20 (32.2£6.0%)
P<0.05 o 7
Women P*<0.05 10 (16.1+£4.7%) (11.3%3.7%) 37
P**<0.001
30 (48.4+6.3%) 13
Total P*<0.05 19 (30.6+£5.9% 62
e oo ( 1 (21.045.2%)

Note: P — comparison between men and women; P* — comparison with middle age;

P** — comparison with elderly age.

rdrt.com.ua/index.php/journal

17



OPVLNHANBHI IO CITIIKEHHA

Table 2. Distribution of histologically diagnosed cases of salivary gland tumors

Salivary gland tumors (n=62)
Plemorphic ad- Wartin’s Mucoepidermoid Acinic cell Myoepithelial
enoma tumors carcinoma carcinoma carcinoma
17 6 5 2
0
32 G1.6£6.3%) | 17 415 794) (9.7+3.7%) (8.1+3.5%) (3.242.2%)
P<0.01 P*<0.01
P*<0.001 oy
P##<0.001 pr”<0.01 - - -
PrE%<() 001 P***<0.001

Note: P — difference compared to Warthin’s tumors; P* — difference compared with

mucoepidermoid carcinoma (P<0.01), P** —

difference compared with acinic cell carcinoma;

P*** — difference compared to myoepithelial carcinoma.

5 (8.1+£3.5%) and myoepithelial carcinoma —
in 2 (3.242.2%) cases. The number of cases
of pleomorphic adenoma was significantly
higher than Wartin’s tumors (P<0.01) and all
types of salivary gland carcinomas (P<0.001).
Wartin’s tumor occurred significantly more
frequently than mucoepidermoid carcinoma
and acinic cell carcinoma (P<0.01), as well as
myoepithelial carcinoma (P<0.001).

The echographic pattern of salivary gland
tumors is characterized by polymorphism.
To carry out a differential diagnosis between
the benignity and malignancy of the identi-
fied formation in the salivary glands, the

>{ PaccTtoaHve
1.25cm
-i- PaccToaHve
1.13 cm
.. PaccTosHve
0.11 cm

Fig. 1. Pleomorphic adenoma of the parotid
salivary gland. The tumor has a round shape.

following echographic criteria were develo-
ped: the shape of the tumor was defined as
round-oval and irregular; contours — clear
and fuzzy; echogenicity — isoechoic and hy-
poechoic; echostructure — homogeneous and
heterogeneous; vascularization — mild, mod-
erate and enhanced (Table 3).

As can be seen from Table 3, benign tu-
mors in 39 (79.6+5.8%) cases had a round-
oval shape, and in 10 (20.4+5.8%) cases they
had an irregular shape (P<0.001). Malignant
tumors in 4 (30.8+12.8%) cases were round-
oval, in 9 (69.2+12.8%) cases they were ir-
regular in shape (P<0.001). A significant
(P<0.001) difference was found between be-
nign and malignant tumors in the frequency
of detection of both types of forms (Fig. 1, 2).

Paccroaux
3.02 cm
-i- PaccToaHy
1.78 cm

Fig. 2. Pleomorphic adenoma of the parotid
salivary gland. The tumor has an irregular
geometric shape.
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Table 3. Echographic pattern of salivary gland tumors

Echographic pattern Ca;cznllgma A(;e:n:;n a
39
Round-oval 4 (30.8+12,8%) (79.6+5.8%)
Form P<0,001
9 (69.2+12.8%) 10
Irregular shape P<0.01 (20.4+5.8%)
Clear 2 (15.4+£10.0%) (77 612 0%)
Contours - 11' .
Fuzzy 11 (84.6+£10.0%) (22.4+6.0%)
Isoechogenic 4 (30.8+12.8%) (35 Oi76 89%)
Echogenicity o 32
Hypoechoic ? (63,',:2;615'58 %) (65.0£6.8%)
' P*<0.01
35 (71.4+£6.4%)
Homogeneous 3 (23.1£11.7%) P<0,001
Echostructure P*<0,001
10 (76.9£11.7%) 14
Heterogeneous P<0,001 (28,6+6,4%)
P*<0.001
28
Mild 3 (23.1£11.7%) (57.1£7.1%)
P<0.05
Vascularization 16
Moderate 4 (30.8+12.8%) (32.7+6.7%)
6 (46.2+13.8%) 5
Enhanced P<0.05 (10.2:4.3%)

Note: P — difference between adenoma and carcinoma;
P* — difference inside of every type of tumors.

Clear contours of salivary gland car-
cinoma were observed in 2 (15.4£10.0%)
cases, of benign tumors — in 37 (75.5+6.1%)
cases (P<0.001), unclear contours — in
11 (84,6+10.0%) and in 12 (24.54+6.1%) cases
(P<0.001), respectively. The difference bet-
ween the frequency of detection of clear and
unclear contours of both types of tumors
had a high degree of significance (P<0.001)
(Fig. 3, 4).

Both benign and malignant salivary tumors
are often hypoechoic or isoechoic. Isoechoic
adenomas were diagnosed in 17 (35.0+£6.8%)
cases, carcinomas — in 4 (30.8+12.8%) cases,
hypoechoic adenomas — in 32 (65.0+6.8%),
carcinomas — in 9 (69.24+12.8%) cases. As can
be seen from the table, there were no signifi-

cant differences between benign and malig-
nant tumors in their echogenicity. However,
hypoechoic carcinomas and adenomas were
registered significantly more often (P<0.05
and P<0.01) than isoechoic tumors of the same
type (Fig. 5, 6).

The echostructure of the tumor was as-
sessed as homogeneous and heterogeneous.
Carcinomas of homogeneous structure were
diagnosed in 3 (23.1+11.7%) cases, adeno-
mas — in 35 (71.4+£6.4%) cases (P<0.001),
heterogeneous tumors — in 10 (76.9£11.7%)
and 14 (28.6+6.4%) cases (P<0.001), respec-
tively. As can be seen from the table, hetero-
geneous tumors were significantly (P<0.001)
more frequently registered among carcinomas,
and homogeneous tumors — among adenomas.

rdrt.com.ua/index.php/journal
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PacctosHve
2.61cm

Fig. 4. Pleomorphic adenoma of the parotid
salivary gland of irregular geometric shape.
The contours of the tumor are clear.

Fig. 3. Pleomorphic adenoma of the parotid
gland. The contours of the tumor are fuzzy.

PaccroaHve
2.70 cMm
- PaccTosHve
1.60 c™

Fig. 6. Sonographic image of a hypoechoic
oval-shaped pleomorphic adenoma.

Fig. 5. Sonographic image of an oval-shaped
isoechoic pleomorphic adenoma.

The tumor vascularization was graded vascularization — in 4 (30.8412.8%) and
as mild, moderate, or enhanced. Mild vas- 16 (32.7+6.7%) cases, increased vasculariza-
cularization of carcinoma was observed tion — in 6 (46.2+13.8%) and 5 (10.2+4.3%)
in 3 (23.1£11.7%) cases, adenoma — in cases (P <0.05), respectively. As can be seen
28 (57.1€£7.1%) cases (P<0.05), moderate from the table, among adenomas, mildly
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expressed tumor vascularization was sig-
nificantly (P<0.05) more often recorded, and
among carcinomas, increased vascularization
of the tumor (Fig. 7-9).

As is known, salivary gland tumors account
for 2% to 6.5% of all head and neck neoplasms.
They are characterized by a wide variety of
morphological variants, degree of malignancy,
and clinical behavior [1]. Timely diagnosis of
salivary gland tumors significantly improves
the results of surgical interventions and prog-
nosis. A significant part (more than 80%) of
all tumors is localized in three pairs of the
major salivary glands, of which 70% originate
from the parotid gland. The submandibular

Fig. 7. Mild vascularization of the parotid
adenoma.

Fig. 8. Adenolymphoma of the parotid gland.
Moderate vascularization of the tumor — up
to five vascular signals are visible with power
Doppler ultrasound.

RadiationAherapy i SSVOIM 52024

and sublingual glands account for about 11%.
There is a direct correlation between the size
and frequency of detection of salivary gland
tumors. Echography is the main method for
studying the major salivary glands in the diag-
nosis of various pathologies, in particular neo-
plasms [14]. Even in two-dimensional mode,
the frequency of occurrence of such ultrasound
parameters as the clarity of contours and the
degree of heterogeneity of the echostructure
allows a preliminary assessment of the degree
of malignancy of the process [15]. In the color
Doppler mode, the predominance of central
or peripheral vascularization also contributes
to a narrowing of the range of differentiated
tumor masses. However, the final method for
verifying the diagnosis is the histopathologi-
cal assessment of biopsy material, which can
be taken under USG control [16].
Pleomorphic adenoma is most character-
ized by a round-oval shape, clear contours,
homogeneous echostructure, and poor periph-
eral vascularization. The most characteristic
features of Warthin tumors are: cystic echo-
structure and less pronounced central vascu-
larization [17]. In our study, we analyzed the
frequency of occurrence of echographic indi-
cators in various types of salivary gland tu-
mors that were diagnosed histologically. The
most frequently detected benign tumor of the
salivary glands was pleomorphic adenoma.

———— —— — W e — o = —

Fig. 9. Increased vascularization of subman-
dibular salivary gland carcinoma.

rdrt.com.ua/index.php/journal
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Conclusions

The most characteristic echographic pa-
rameters of benign salivary glands tumors are
a round-oval shape, clear contours, homoge-
neous structure; for a malignant tumor — an
irregular shape, fuzzy contours and increased
vascularization.
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es: research funding was carried out at the ex-
pense of own funds.
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ECHOGRAPHIC DIAGNOSIS OF
SALIVARY GLAN TUMORS

R.Y. Abdullaiev, P.O. Korol,
O.V. Shcherbina, R.R. Abdullaiev

The purpose is to determine echographic
parameters of the diagnosis of salivary gland
tumors.

Material and methods. The study is based
on the analysis of the results of echography of
the salivary gland in 62 patients with salivary
gland tumors aged 26-78 years (on average
51+£7 years), among them 37 women and 25
men. Qualitative and quantitative echograph-
ic parameters were determined.

Results. Plemorphic adenoma was diag-
nosed in 32 (51.6+£6.5%) cases, Wartin’s tu-
mor — in 17 (27.4+5.7), mucoepidermoid car-
cinoma — in 6 (9.7£3.7%), acinic cell carcino-
ma — in 5 (8.1£3.5%) and myoepithelial car-
cinoma — in 2 (3.2+2.2%) cases. The number
of pleomorphic adenomas was significantly
higher than Wartin’s tumors (P<0.01) and all
types of salivary gland carcinomas (P<0.001).

Benign tumors in 39 (79.6+5.8%) cases
had a round-oval shape, and in 10 (20.4+5.8%)
cases they had an irregular shape (P<0.001).
Malignant tumors in 4 (30.8+12.8%) cases
were round-oval, in 9 (69.2+12.8%) cases
they were irregular in shape (P<0.001).

Mild vascularization of carcinoma was ob-
served in 3 (23.1+11.7%) cases, of adenoma
in 28 (57.1+7.1%) cases (P<0.05), moderate
vascularization — in 4 (30.8£12.8%) and 16
(32.7£6.7%) cases, increased vascularization
—1in 6 (46.2+£13.8%) and 5 (10.2+4.3%) cases
(P <0.05), respectively.

Conclusions. The most characteristic
echographic parameters of benign salivary
glands tumors are a round-oval shape, clear
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EXOI'PA®IYHA JIATHOCTHUKA
IMYXJIMH CJIMHHUX 3AJI03

PA. A6oynnaes, 11.0. Kopony,
O.B. ll]epbina, P.P. Aboynnaes

MeTta gocaijg:KeHHSI — BU3HAYEHHSI €XO-
rpagigyHUX KPHUTEPiiB MIarHOCTHKH MYXJIHH
CIWHHUX 3aJ103.

Marepiaa i meToau. Po6oTta 6a3yerncs Ha
aHaji3l pe3yibTaTiB exorpadii CIMHHHX 3a-
703 y 62 XBOpHUX 3 MyXJHHAMM CIMHHUX 3a-
7103 BikOM 26-78 pokiB (y cepeanpboMy — S1£7
pPOKiB), cepen HHX XIHOK 37, 4oJOBIKIiB 25.
Busnadeno skicHi Ta KijgbkicHI exorpadiyHi
napaMeTpH.

PesyabraTn. I[lneomopdnHa ageHoma mia-
rHoctyBajnacs — y 32 (51,6+6,5%) Bumankis,
nyxnuHa Baptina —y 17 (27,4%5,7), mykoemi-
nepMoinHa kapuuHoma —y 6 (9,7£3,7%), auu-
HOKJIITUHHA KapuuHoMa — 5 (8,1£3,5%) ta mi-
oemiteniaipbHa KapuuHoma — y 2 (3,242,2%)
Bunaakax. KinpkicTh ImIieoMoppHUX aje-
HOM OyJI0O MOCTOBIpHO Oinblie, HiXK TYyXJIUH
Baprina (P<0,01) Ta Bcix BHAIB KapLUHHOM
(P<0,001) cnuaHUX 3aJ103.

Ho6posikicHi nyxauau y 39 (79,6+5,8%)
BUIAJKIB MaJll OKPYTJI0-0BajlbHy popmy,y 10
(20,4+5,8%) — menpaBuibHy (P<0,001). 3m0-
skical myxauan y 4 (30,8+12,8%) Bumankis
Oynu OKpyrio-oBaibHOI, ¥ 9 (69,24+12,8%) —
HenpaBmwiIbHOT popmu (P<0,001).

CnaboBupaxeHa BacKyJspusalis Kapuu-
HOMM Bia3Hauvanacs y 3 (23,1£11,7%) Bu-
nagkax, ageHomu y 28 (57,1+7,1%) Bunan-
kax (P<0,05), nomipHa Backymsipu3amis — y
4 (30,8+12,8%) Ta 16 (32,7+6,7%) BUMaaKis,
nocuiieHa BacKynsipusamnia —y 6 (46,2+13,8%)
tay 5 (10,2+4,3%) Bunankis (P <0,05), Big-
MOBIJIHO.

BucnoBku. HaiiGi1p11 xapakTepHUMH €XO0-
rpadigHiMHA O3HAKaMH JOOPOSKICHUX MYyXJIHH
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contours, homogeneous structure; for a ma-
lignant tumor — an irregular shape, fuzzy con-
tours and increased vascularization.

Keywords: echography, salivary gland tu-
mors, pleomorphic adenoma, salivary gland
carcinoma.

CIMHHUX 3aJI03 € OKpyTIJio-oBalbHa (opma,
YITKI KOHTYpHU, OJHOpiJHA CTPYKTypa; s
3JI05IKICHOT MYyXJIMHU — HelpaBuibHa QopMma,
HEYITKI KOHTYPH Ta MiJABUIIEHA BaCKyJsipu3a-
mis.

KurouoBi cioBa: exorpadis, myXJIuHU CIUH-
HUX 3aJI03, TUIeOMOpQHa ajeHOoMa, KapIuHOMa
CIIMHHOI 3aJ103U.
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Comparison of ultrasound parameters and kidney
function with chronic pyelonephritis
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Urinary tract infection, especially pyelo-
nephritis, when inadequately treated may turn
into a chronic form and, as a result of multiple
exacerbations, lead to the end-stage of renal
failure [1]. Chronic pyelonephritis is the end
result of complicated infection resulting from
obstruction, reflux and bacterial infection [2].
The typical pathological picture is a scar de-
formed kidney with dilatation, deformation of
the calyces and atrophic parenchyma. There
is dense interstitial infiltration, fibrosis, and
periglomerular scarring. The clinical picture
is similar to chronic tubulointerstitial nephri-
tis, often combined with residual manifesta-
tions of the lower urinary tract damage. Arte-
rial hypertension is a late manifestation and is
characterized by loss of salts in the tubules in
the early stages of the disease.

Chronic kidney disease (CKD) is often rep-
resented by chronic pyelonephritis. CKD is
defined as the presence of structural or func-
tional impairment of the renal parenchyma
for > 3 months with a decrease in glomerular
filtration rate (GFR <60 ml/min/1.73 m?), or
the appearance of markers of kidney damage
identified by blood and urine tests, or by the
results of imaging methods [3-6].

Imaging should be interpreted in the appro-
priate clinical context and may reveal scarring
of the parenchyma, thinning of the renal cor-
tex, compensatory hypertrophy of intact tis-
sue (which may mimic a volumetric lesion),

wall thickening and dilatation of the pelvi-
calyceal system, and renal size asymmetry.
An increase in the amount of collagen leads
to interstitial fibrosis and glomerulosclerosis,
which is manifested by ultrasound examina-
tion by an increase in the echogenicity of the
parenchyma. Interstitial inflammation also
contributes to increased echogenicity of the
parenchyma. In a small group of healthy sub-
jects, a slight increase in the echogenicity of
the renal parenchyma may be detected by ult-
rasonography comparable to the echogenicity
of the liver and spleen. Previous studies have
revealed a correlation between kidney length,
echogenicity of the cortical layer of the paren-
chyma, and glomerular sclerosis diagnosed by
biopsy [7].

Studying the information content of new
ultrasound parameters characterizing struc-
tural and functional disorders of the kidneys
in chronic pyelonephritis and comparing them
with GFR is relevant.

The purpose of the study is to determine
the quantitative and qualitative ultrasound pa-
rameters of the kidneys in chronic pyeloneph-
ritis, to compare them with GFR.

Research material and methods

We analyzed the results of ultrasonography
in 43 patients with chronic pyelonephritis.
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The study included patients with unilate-
ral kidney disease. The diagnosis was estab-
lished as a result of a comprehensive clinical,
laboratory and instrumental study. The age of
the patients ranged from 27-56 years, includ-
ing 24 men and 19 women. Among the men,
15 (62.5£9.9%) were young (<44 years
old), and 9 (37.549.9%) were middle-
aged (45-59 years old). Among women,
13 (68.4£10.7%) were young (<44 years
old), and 6 (31.6+10.7%) were middle-aged
(45-59 years old). The number of young wom-
en was significantly (P<0.05) higher than the
number of middle-aged women. Arterial hyper-
tension was diagnosed in 17 (39.5%) patients.

The following categories of patients were
not included in the study: patients who un-
derwent hemodialysis or peritoneal dialy-
sis and kidney transplantation; patients with
Grade IV-V hydronephrosis, renal sinus
cysts >4 cm in size, unilateral kidney; pa-
tients with a malignant neoplasm of the kid-
ney, sepsis, the presence of heart or respira-
tory failure, liver disease; severe arterial hy-
pertension with diastolic blood pressure over
115 mm Hg; patients with GFR of less than
15 ml/min/1.73 m?.

Quantitative parameters of the kidneys
were determined, the echostructure of the
parenchyma was evaluated. Echography was
carried out on a Philips HD7 device using
a convection sensor in the frequency range
2-5 MHz.

The study results were analyzed by the
method of statistical processing of quantita-
tive factors. Student’s t-test was used to eval-
uate the differences in quantitative indicators
between the groups. Differences at p < 0.05
were considered significant.

The study was conducted in accordance
with the principles of bioethics set out in
the WMA Declaration of Helsinki — «Ethical
principles for medical research involving hu-
man subjects» and «Universal Declaration on
Bioethics and Human Rights» (UNESCO).

Results and their discussion

The evaluation of GFR, was based
on the classification that includes 5
stages: stage I — kidney damage with

GFR >90 ml/min/1.73 m? and more; stage
IT — kidney damage with a mild reduction in
GFR in the range of 60-89 ml/min/1.73 m?;
stage III — moderate reduction in
GFR 30-59 ml/min/1.73 m?; stage IV — se-
vere reduction in GFR 15-29 ml/min/1.73 m?;
stage V — kidney failure — GFR less than
15 ml/min/1.73 m? [3].

In 9 (20.9+6.2%) patients, the GFR
value exceeded 90 ml/min/1.73 m? in
19 (44.2+7.6%) it was in the range of
60-89 ml/min/1.73 m?; in 11 (25.6+6.7%) —
in the range of 30-59 ml/min/1.73 m?
(P<0.001), in 4 (9.344.4%) — in the range of
15-29 ml/min /1.73 m?, respectively (Table 1).

As can be seen from the table, the number
of patients with stage II CKD was significant-
ly greater than patients with stage I (P<0.05)
and IV (P<0.001) stages. A minimal signifi-
cant (P<0.05) difference was found between
the number of patients with CKD stages III
and I'V.

As can be seen from the Table 2, the
average GFR value at stage I of CKD was
95.6+£8.1 ml, at stage II — 74.6+10.9 ml,
at stage III — 51.4+7.3 ml, at stage IV —

Table 1. Distribution of patients with chronic pyelonephritis by stages of CKD accord-

ing to the GFR value

Stage 1 Stage 11 Stage III Stage IV
>90 60-89 30-59 15-29
ml/min/1.73 m? ml/min/1.73 m? ml/min/1.73 m? ml/min/1.73 m?

19 (44,2+7,6%) .
9 (20,9:6,2%) P*<0,05 H fisﬂggz%z %) 4 (9,3+4,4%)
P*%*<0,001 ’

Note: CKD — chronic kidney disease; GFR — glomerular filtration rate; P* — compared to
stage [; P** — compared to a group of healthy subjects.
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23.443.5 ml, respectively. In terms of GFR,
the difference between stage I and stage II,
between stages Il and III, as well as between
stage | and the comparison group were not
significant. The difference between stages I
and III, stages I and IV, between stages Il and
IV, and between stages III and IV had a high
degree of significance (P<0.001). The GFR
value at stages III and IV differed with a high
degree of reliability (P<0.001) from the data
of healthy individuals (comparative group).
In addition, we determined the degree of
echogenicity of the parenchyma taking into ac-
count the generally accepted classification [8,
9]. According to this classification, Grade 0 —
a kidney of normal size, the echogenicity of
the cortex is less than that of the spleen, with
well-maintained corticomedullary differentia-
tion; Grade I — a kidney of normal size, cor-
tical echogenicity is the same as that of the
liver (or spleen), with maintained corticome-

dullary differentiation; Grade II — a kidney is
of normal size, the echogenicity of the cortex
is greater than that of the liver (or spleen),
corticomedullary differentiation is reduced;
Grade III — reduced kidney length, the echo-
genicity of the cortex is greater than that of
the liver (or) spleen, with poorly maintained
corticomedullary differentiation; Grade IV —
the echogenicity of the parenchyma is greater
than that of the liver (or spleen), with a loss of
corticomedullary differentiation.

The 1st Grade of the echogenicity of the
parenchyma was registered in 8 (18.6+5.9%)
patients, Grade II - in 21(48.8£7.6%),
Grade III — in 9 (20.9+£6.2%), Grade IV — in
5 (11.6+£4.9%) patients respectively (Table 3).
As can be seen from the table, Grade II was re-
corded significantly more often than Grade I
(P<0.01), Grade III (P<0.01) and Grade IV
(P<0.001).

Table 4 shows the correlation between

Table 2. Mean GFR value depending on the stage of CKD and comparison with the

comparative group

Stage of CKD and mean GFR value (ml) Comparative
Stage 1 Stage 11 Stage III Stage IV group
74.6+10.9 51,473 23,4%3,5
95,68, 1 P<0,05 P<0,001 PP*<<06000011 106,3+8,7
’ ’ P****< (0,001 P*<0,001 "k ’ ’
prEEEe () 0] P**<0,001
’ P***<0,01

Note: CKD — chronic kidney disease; GFR — glomerular filtration rate; P* — compared to
stage [; P** — compared to stage II; P*** — compared to stage III; P**** — compared to

stage [V; P***** _ compared to a group of healthy subjects.

Table 3. Distribution of patients with chronic pyelonephritis according to the paren-
chyma echogenicity scale

Grade of parenchyma echogenicity
Examined In total
Grade I Grade 11 Grade III Grade IV
21
. 48,8+7,6%)
Chronic 8 ( N o 5
pyelonephritis | (18,6+5.9%) | Looop | COPEO2 (11 61a00) 43
P***<(0,001
Comparative 15 i ) 67
group (22,4+5,1%)

Note: P — results of the group with chronic glomerulonephritis and healthy subjects; P* —
compared to Grade I; P** — compared to Grade III; P*** — compared to Grade IV.
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GFR and the Grade of echogenicity of the kid-
ney parenchyma. Grade I echogenicity of the
parenchyma was registered in 7 (16.3£5.6%)
patients with GFR >90 ml/min/1.73 m2 and
in 1 (2.3£2.3%) patient with GFR in the
range of 60—89 ml/min/1.73 m2; Grade II was
noted in 8 (18.6+£5.9%) patients with GFR
in the range of 60-89 ml/min/1.73 m? and in
13 (30.2+7.0%) patients with GFR in the
range of 30-59 ml/min/1.73 m? Grade III
was observed in 1 (2.3£2.3%) patient with
GFR in the range of 60-89 ml/min/1.73 m?, in
5 (11.6+4.9%) patients with GFR in the
range of 30-59 ml/min/1.73 m? and in 3
(7.0£3.9%) patients with GFR in the range of
15-29 ml/min/1.73 m?. Grade IV was noted
in 1 (2.3£2.3%) patient with GFR in the
range of 30-59 ml/min/1.73 m? and in
4 (9.344.4%) patients with GFR in the range of
15-29 ml/min/1.73 m?, respectively.

The table shows that when the GFR value
was in the range of 30-59 ml, Grade III oc-
curred significantly (P<0.001) more often
than at 60-89 and 15-29 ml. In Grade IV, GFR
was significantly (P<0.05) more often in the
range of 15-29 ml.

Table 5 shows the frequency of ultra-

sound symptoms in chronic pyelonephritis.
The number of visible pyramids of less than 3
pieces was recorded in 8 (18.6+5.9%) cases,
4-5 pieces — in 3 (7.0£3.9%), more than 5
pieces — in 2 (4.7£3.2%) case, hydrocalyco-
sis —in 7 (16.3+£5.6%) cases, Grade I hydro-
nephrosis — in 6 (14.0+5.3%) cases, Grade II
hydronephrosis — in 5 (11.6+4.9%) cases,
Grade III hydronephrosis — in 2 (4.7+3.2%)
cases, cyst of renal sinus — in 5 (11.6+4.9%)
cases, calcifications in the parenchyma — in
11 (25.6+£6.6 %) cases, scar changes in the pa-
renchyma — in 13 (30.2+7.0%) cases, worsen-
ing differentiation of the parenchyma and re-
nal sinus — in 9 (20.9+£6.2%) cases, complete
loss of differentiation of parenchyma and
renal sinus — in 4 (9.3+4.4%) cases, respec-
tively.

Table 6 shows the correlation between so-
nographic parameters and the stage of CKD de-
termined by GFR. The average kidney length at
stage I of CKD was on average 10.64+0.57 cm,
at stage II — 10.45+0.48 cm, at stage III —
9.43+0.35 cm and at stage IV — 7.89+0.32 cm,
respectively. Only at stages III and IV of
CKD, the length of the kidney in patients
with chronic pyelonephritis was significantly

Table 4. Distribution of the examined taking into account the echogenicity of the

parenchyma and GFR

EchOfgfllllicity GFR (ml/min/1.73 m?) In total
of the
parenchyma >90 60 — 89 30 - 59 15-29
| 8
0 - -
Grade 1 7 (16,3+5,6%) (2,3+2.,3%) (18,6%5,9%)
8 13 21
Grade 11 - (18,6:|:5,9%) (30,2:&7’0%) i (48,8i7,6%)
3
1 o o 9
Grade 111 . (2.352.30) |3 (1L6E4.9%) | (7.0£3.9%) | ) 9.6 0y
1 4 (9,3+4,4%) 5
Grade IV - - (2,3+2,3%) P***<(0,05 | (11,6+4,9%)
19
o (44,2+7,6%) .
In total 7 (16,3£5,6% P*<0,01 43
( O (23,246,4%) peactos | (16355.6%)
PH*kx<() (]

Note: CKD is chronic kidney disease; GFR — glomerular filtration rate; P* — comparison
with stage [; P** — comparison with stage II; P*** — comparison with stage III; P**** — com-

parison with stage I'V.
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Table 5. Frequency of echographic symptoms in chronic pyelonephritis

Echographic symptoms

Chronic pyelonephritis

Comparative group

Hydronephrosis stage 11

(11,644,9%)

(n=43) (n=67)
Number of visible pyramids 8 o
<3 picces (18,6+5.9%) 18 (26,9+5,4%)
. . 3
Number Zf;/lS}ble pyramids (7.043,9%) 32 (47,7+5,3%)
-5 pieces 1;<0 601 T
. . 2
Number OfSVlS.lble pyramids (4,7+3.2%) 17 (25,4+5,3%)
> 5 pieces ) . T
P<0,001
7
Hydrocalycosis (16,3£5,6%) 2 (3,0+2,1%)
P<0,05
Hydronephrosis stage I 6 (14,0£5,3%) -
5

Hydronephrosis stage 111

2 (4,7+£3,2%)

Renal sinus cyst

5
(11,6+4,9%)
P<0,05

1
(1,5+1,5%)

Calcifications in the
parenchyma

11 (25,646,6%)

Scar changes in the
parenchyma

13 (30,247,0%)

Deterioration of
differentiation of parenchyma
and renal sinus

9
(20,9+6,2%)

Complete loss of
differentiation of parenchyma
and renal sinus

4
(9,344,4%)

(P<0.05 and P<0.001) less than the cor-
responding indicator for healthy subjects
(10.23+£0.27 cm). In addition, a significant
decrease (P<0.001) in kidney length was found
at stage IV of CKD compared to stage III.

The thickness of the kidney parenchyma
at stage I of CKD averaged 12.34+£0.92 mm,
at stage I — 11.87+1.04 mm, at stage III —
9.16+0.89 mm and atstage [V—7.19£0.72 mm,
respectively. At stage [ of CKD, the thickness
of the parenchyma was insignificantly less
than normal, and at stage III it differed with
minimal significance (P<0.05). At stages III
and IV of CKD, the thickness of the kidney
parenchyma was significantly (P<0.001) less
than in the comparative group.

The cortical thickness of the parenchyma
at stage I of CKD averaged 9.51£0.54 mm,
at stage II — 9.28+0.47 mm, at stage III —
7.23+0.36 mm and at stage [V — 5.34+£0.38mm,
respectively. At stages I and III of CKD, the
thickness of the cortical layer did not differ
significantly from the data of the comparative
group, and at stages III and IV the difference
between them had a high degree of signifi-
cance (P<0.001).

The kidney area at stage [ of CKD averaged
43.58+4.13 cm2, at stage I1 — 45.61+4.28 cm?,
at stage II1 — 37.12+2.13 cm? and at stage [V —
26, 34+£2.11 cm?, respectively. At stages I and
IT of CKD, the kidney area was insignificantly
higher than in healthy subjects. At stage IV

rdrt.com.ua/index.php/journal
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Table 6. Correlation between sonographic parameters and the stage of CKD, taking

into account GFR

CKD stage according to GFR
Sonographic Comparative
parameters Stage I Stage 11 Stage 111 Stage IV group
94,3£8,9 ml| 71,1+13,9ml | 48,1+8,9 ml | 20,9+3,8 ml
9,43 7,89
Kidney length, 10,64 10,45 +0,35 +0,32 10,23
cm +0,57 +0,48 P<0,05 P<0,001 +0,27
P**<0,001
4,62 3,92 4.69
Kidney 4,82 5,13 +0,23 +0,21 id 75
thickness, cm +0,26 +0,28 P<0,05 P<0,001 ’
P**<0,001
Kidney 12,34 11,87 9,16 7,19 1521
parenchyma +0,92 +1,04 +0,89 +0,72 i1’13
thickness, mm P<0,05 P<0,01 P<0,001 P<0,001 ’
Kidney cortical 9.51+0.54 9,28 7,23+0,36 5,34+0,38 10,42
thickness, mm ’ ’ +0,47 P<0,001 P<0,001 +0,61
26,34+2,11
Kidney area, 43,58 +4,13| 45614428 | 5712 s 40,7
cm?2 ’ : +4,16
P**<0,001 ’
P**%<0,001
27,3 25,6 12,72
Parenchyma | 45 31 2,18 1,45 A | 2074253
’ P<0,001 ’
0,36+0,02
S parenchyma/ 0,63 0,56 0,34 P<0,001 0,73
S kidney 0,03 0,03 0,02 P*<0,001 +0,04
P<0,05 P<0,001 P<0,001 P**<6 001 ’

Note: CKD — chronic kidney disease; GFR —

glomerular filtration rate; P — comparison with

healthy subjects; P* — comparison with stage [; P** — comparison with stage II; P*** — com-
parison with stage III; P**** — comparison with stage IV.

of CKD, the kidney area was the smallest and
was significantly different from stages I-III
and healthy subjects (P<0.001).

The area of the kidney parenchyma at
stage I of CKD averaged 27.3+2.31 cm?,
at stage Il — 25.61+2.18 cm?, at stage III —
12.72+1.45cm?and atstageIV-9.41+1.23 cm?,
respectively (Fig. 1, 2). At stages III and IV
of CKD, the area of the kidney parenchyma
was significantly (P<0.001) smaller than in
healthy individuals.

We studied the ratio of the area of paren-
chyma and kidney (S parenchyma / S kidney).
At stage I of CKD, a minimally significant
difference (P<0.05) was found between the

parameters of patients and healthy subjects
(0.63+0.03 versus 0.73+£0.04). At stages II-1V
of CKD, the value of the S parenchyma /S kid-
ney index (0.56+0.03; 0.344+0.02; 0.36+0.02)
compared with petameters of healthy subjects
was significantly (P<0.001) less.

The dynamics of Doppler parameters of
renal vessels and urine jet from the ureter, de-
pending on the stage of CKD, are presented
in Table 7.

The average systolic blood flow veloc-
ity in the intersegmental arteries of the kid-
neys in healthy subjects was 48.5+4.3 cm/s,
at stage I CKD — 37.3+£3.1 cm/s, at stage II —
34.5£2.9 cm/s c, at stage 111 — 29.7+£3.4 cm/s,
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Table 7. Correlation between Doppler parameters and the stage of CKD, taking into
account GFR in patients with chronic pyelonephritis

Doppler CKD stage according to GFR Comparative
parameters Stage I Stage II | Stage III Stage IV groupe
Blood flow velocity 24,1+£3,2
in the intersegmental P<0,001
arteries of a kidney 37.3£3,1 | 34,5%2,9 | 29,7%3,4 P*<0,01 48,5+4,3
Vmax, cm/s P**<0,05
0,78+0,05
Resistance index 0,73+0,04 P<0,01
RI 0,64+0,03 | 0,65+0,03 P<0.05 P*<0.05 0,61+0,03
P**<0,05
Blood flow velocity 20,4£2,5
in the arcuate arteries 25,1£2,6 P<0,01
of the kidney, 31.92,8 130,422,759 05 | P*<0,01 32,7429
Vmax, cm/s P**<(0,05
0,56+0,03
Resistance index 0,54+0,03 P<0,01
RI 0,48+0,02 | 0,47+0,02 P<0.05 P*<0.05 0,45+0,02
P**<(,05
Urine jet velocity 20,9:£2,6
f th ¢ 40,8+3,1 | 38,7+£2,9 | 24,7+2,8 P<0,001 51.542.7
rom the ureter P<0,05 | P<0,01 | P<0,001 | P*<0,001 T
Vmax, cm/s P*%*<0 001

Note: CKD is chronic kidney disease; GFR — glomerular filtration rate; P — comparison with
healthy subjects; P* — comparison with stage I; P** — comparison with stage II.

Fig.1. Echogram of a patient with chronic

pyvelonephritis. Dilatation of the calyces, dis-
continuous image of the parenchyma, and a
complete lack of differentiation of the cortical
and medulla layers are determined. There is an
increase in the area of the renal sinus. The area

of the kidney is 42.4 cm’.

Fig.2. Echogram of a patient with chronic

pvelonephritis. Grade Il hydronephrosis, inter-
mittent image of the parenchyma, complete lack
of cortico-medullar differentiation, single calci-
fications in the parenchyma are determined. The
kidney area is reduced and amounts to 32.4 cm’.
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at stage IV — 24.1£3.2 cm/s, respectively. The
difference between the indicators of stages I-11
and healthy subjects was not significant. The
difference between the value of systolic blood
flow velocity in stages III and IV of CKD and
healthy subjects was significant (P<0.05 and
P<0.01). The difference between the param-
eters of stage IV and of healthy subjects had a
maximum (P<0.001), and in comparison with
stages II and III a low (P<0.05 and P<0.01)
value.

The resistance index (RI) of blood flow
in the intersegmental arteries of the kid-
neys in healthy subjects was 0.61+0.03, at
stage I of CKD — 0.64+0.03, at stage Il —
0.65+£0.03 cm/s, at stage III — 0.73+0.04, at
stage IV — 0.78+0.05, respectively. No sig-
nificant differences were found between the
parameters of stages I-1I and healthy individ-
uals. The RI value at stages III-IV was sig-
nificantly higher (P<0.05 and P<0.01) than in
healthy subjects and at stages I-II (Fig. 3, 4).

The velocity of blood flow in the arcu-
ate arteries of the kidney in healthy subjects
averaged 32.7+£2.9 cm/s, in stage [ of CKD —
31.942.8 cm/s, in stage II — 30.44+2.7 cm/s,
in stage III — 25.1+2.6 cm/s, in stage IV —

31,9 Mm/c
6,89 cm/cl
4,64
0,784

Elni el I Lot LI LN | S

Illlllll.lll

Fig. 3. Registration of blood flow in the in-
tersegmental arteries of the kidney in a patient
with chronic pyelonephritis. A decrease in sys-
tolic velocity (31.9 cm/s) and an increase in the
resistance index (Rl — 0.78) are determined.

20.4+£2.5 cm/s, respectively. The difference
between indicators of III-IV and I-II stages,
as well as in comparison with healthy sub-
jects, had a minimal and moderate (P<0.05
and P<0.01) value. The value of RI at stage
IV of CKD was significantly different from
the indicator of healthy subjects (P<0.01) and
I-11 stages (P<0.05).

We also studied the velocity of the urine jet
from the ureters, which allows us to assess the
excretory function of the kidneys. The aver-
age value of this parameter in healthy subjects
was 51.5+2.7 cm/s, on the side of the lesioned
kidney at stage I of CKD — 31.843.4 cm/s,
at stage Il — 27.442.9 cm/s, at stage III —
20.3+£2.7 cm/s, at stage IV — 12.6£3.1 cm/s,
respectively. The difference between the indi-
cators of stages III-IV and I-II, as well as in
comparison with healthy subjects, had a high
(P<0.001) value (Fig. 5, 6).

Currently, CKD is one of the most common
causes of morbidity and mortality worldwide
and represents a major public health prob-
lem. On average, the worldwide prevalence of
CKD is estimated to be around 11-13% [10]
and is higher in developing countries com-
pared to developed countries [11]. Accord-

0.77 ¥

0. ébl’ﬂx’ S
iD= 0,06m/s
SD: 41 3

Fig. 4. Registration of blood flow in the arcu-
ate artery of the kidney in a patient with chronic
pyvelonephritis. A decrease in systolic velocity
(26 cm/s) and an increase in the resistance in-
dex (RI— 0.77) is determined.

05=
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Fig. 5. Registration of a normal urine jet
from the ureter in a healthy subject. The urine
jet velocity is 52.49 cm/s.

ing to an earlier report [12], in 2015, about
109.9 million people in developed countries
suffered from CKD, while in developing and
low-income countries the figures were about
387.5 million. According to Ene-lordache B.
et al (2016), the risk of developing cardiovas-
cular complications in CKD is quite high [13].

CKD is characterized by kidney damage
that is usually diagnosed using certain markers,
including albuminuria or estimated glomeru-
lar filtration rate (¢GFR <60 ml/min/1.73 m?).
One of the manifestations of CKD is chronic
pyelonephritis, which often develops due to
the lack of effectiveness of treatment of the
disease in the acute phase [1].

According to Zeba Z. et al. (2020) in 18.2%
of patients, CKD occurs without obvious cli-
nical symptoms. The authors believe that early
screening can be used to identify individuals
at risk of developing CKD and this will allow
for the most appropriate treatment and thereby
prevent or delay disease progression and mor-
tality. Early screening for CKD is especially
relevant in countries with a small number of
nephrologists and limited resources [14]. The
progression of the chronic inflammatory pro-
cess ultimately leads to irreversible structural
and functional disorders of the kidneys [15].

5
- 1547 cm/c
. D
3.25 cm/c
- S/D
583
- Rl
. 087
PI

1.21

Fig. 6. Registration of urine jet from the
ureter in a patient with chronic pyelonephritis
from the side of the affected kidney. A signifi-
cant decrease in urine jet velocity is determined
(15.47 cm/s).

It is known that the level of creatinine in
the blood and GFR are the main general in-
dicators of kidney function. GFR is a more
sensitive indicator of renal failure than se-
rum creatinine. Even with a normal range of
serum creatinine levels, a person may have
significantly reduced kidney function, and
at the same time, with elevated serum creati-
nine levels, there may be a reduction in kid-
ney function of up to 50%, especially in the
elderly. GFR will allow earlier detection of
patients with CKD. This is especially impor-
tant because these patients have increased
cardiovascular risk compared with the gener-
al population and modification of risk factors
may be beneficial. It is known that a normal
GFR value is above 100 ml/min/1.73 m?, GFR
in the range of 60—100 may indicate a latent
course, and below 60 ml/min/1.73 m? — a seri-
ous kidney disease [16].

The previous studies have shown a corre-
lation between kidney length and GFR. Ac-
cording to Rauf S. et al. (2016) a decrease
in GFR correlates with a decrease in kidney
length [17]. In our opinion, the length of the
kidney, among all other parameters, most de-
pends on a human height and normally varies
within wide range. Therefore, the average
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value of kidney length in tall subjects with
CKD may not differ from statistically average
healthy subjects, and the difference between
them may be less reliable.

Other studies have investigated the rela-
tionship between the echogenicity of the re-
nal parenchyma and the level of GFR [6]. De-
spite the fact that there is a generally accepted
classification of the echogenicity of the renal
parenchyma, which is based on a comparison
with the liver echogenicity, it may be subjec-
tive in patients with fatty liver dystrophy.

Mustafiz M. et al. (2014) compared the
level of GFR with the length of the kidney and
the thickness of the cortical layer [18]. Since
the results of measuring the thickness of the
cortical layer depend on the degree of visuali-
zation of the renal pyramids, they often have
different sizes and to obtain the thickness of
the cortical layer, the thickness of the pyra-
mids is subtracted from the thickness of the
parenchyma. According to various authors, the
thickness of the cortical layer ranges from 7
to 12 mm. Moreover, the average value of this
parameter in the early stages of CKD may not
differ from the results of healthy subjects, and
in the later stages of the disease it is the same
as the thickness of the entire parenchyma,
since the pyramids are not visualized. In ad-
dition to kidney length, thickness, and paren-
chymal thickness, we studied the area of the
parenchyma, the entire kidney, and their ratio.
Both the absolute value of the parenchyma
area and the S parenchyma /S kidney index
at all stages of CKD were more sensitive and
the difference with the parameters of healthy
subjects was more reliable.

Conclusions

In chronic pyelonephritis, dilatation of the
pelvicalyceal system is observed in about half
of the cases (46.5%), deterioration of cortico-
medullary differentiation, calcifications and
scar changes in the parenchyma occur in ap-
proximately 70% of cases.

In chronic pyelonephritis, the echogenicity
of the parenchyma Grade III with high reli-
ability is more often observed at a GFR level
in the range of 30-59 ml/xv/1.73 m*

In chronic pyelonephritis, among all sono-
graphic parameters, the index of the S paren-
chyma /S kidney differs to the greatest extent
from the corresponding indicator in healthy
subjects and significantly (P<0.001) decreas-
es at all stages of CKD.

In patients with chronic pyelonephritis,
the velocity of the urine jet on the side of the
affected kidney is significantly lower than in
healthy subjects, which reflects a decrease in
the excretory function of the kidneys.

Information on research funding sourc-
es: research funding was carried out at the ex-
pense of own funds.
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IOPIBHAHHSA YJIBTPA3BY KOBUX
IHAPAMETPIB TA ®YHKIII HUPOK
IHPU XPOHIYHOMY INIE€EJOHE®PUTI

Quoan Dyao Capoapau

Meta gocnigKeHHS — BHU3HAYUTHU €XOrpa-
¢14HI MOKA3HUKHU HUPOK NPHU XPOHIYHOMY Ii€-
nounedputi (XIIH), nopiBHATH iX 13 HIBUIKIC-
TIO KJy004ukoBOi ¢inprpanii (LHKD).
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them with the glomerular filtration rate (GFR).

Materials and methods. The results of ultra-
sonography in 43 patients with CPN aged 27-
56 years were analyzed. GFR, kidney length
and thickness (KL and KT), parenchyma area
(Sp), kidney area (Sk), the Sp/Sk index, sys-
tolic velocity (Vs) and resistance index (RI)
of blood flow in the intersegmental arteries of
the kidneys (ISAK), urine jet velocity (UJV)
from the ureters were evaluated.

Results. In stage IV CKD, the kidney
length and thickness (KL and KT) in patients
with CKD was significantly (P<0.001) short-
er than in healthy subjects (HS) and patients
with stage II CKD. Sk in stage IV was signifi-
cantly (P<0.001) smaller than in stage I-III
and HS. Parenchymal and cortical thickness
in all stages of CKD was significantly smaller
(P<0.01; P<0.001) than in HS. Sparenchyma/
Skidney index in all stages of CKD was sig-
nificantly (P<0.001) lower than in HS, and in
stage IV it was significantly (P<0.001) lower
than in stages I-1I.

Significant differences (P<0.01) were
found between the value of Vs in ISAK in
patients with stages III-IV and stages I-II of
CKD.

The value of RI in stages III-IV was high-
er (P<0.01) than in stages I-II also in HS. The
difference between the parameters of UJF
from the ureters in patients of III-IV and I-II
stages had a highly significant (P<0.001) val-
ue.

Conclusions. In CPN, dilatation of the pel-
vicalyceal system is observed in about half of
the cases (46.5%), deterioration of corticome-
dullary differentiation, calcifications and scar
changes in the parenchyma occur in approxi-
mately 70% of cases.

In CPN, the echogenicity of the paren-
chyma Grade III with high reliability is more
often observed at a GFR level in the range of
30-59 ml/xv/1.73 m2.

In CPN, among all sonographic parameters,
the index the S parenchyma /S kidney differs
to the greatest extent from the corresponding
indicator in healthy subjects and significantly
(P<0.001) decreases at all stages of CKD.

In patients with CPN, the velocity of the
urine jet on the side of the affected kidney is
significantly lower than in healthy subjects,

Marepianu i metonu. IlpoBenmeno anaiis
pesynbrariB exorpadii y 43 xBopux i3 XITH
BikoM 27-56 pokiB. OuintoBanucs ILIK®, nos-
kuHa Ta nnoma Hupok (JH ta [TH), nnoma
napenximu (I1I1), cuctomigyna mBuAKICTE (VS)
Ta iHaekc pesucteHTHocti (RI) kpoBoTOKY Yy
MixkcermMeHTapHuX aprepisx Hupok (MCAH),
mBUAKICTh cTpymens cedi (IIICC) i3 ceyoBo-
IiB.

Pesynpratu. Y IV cranii XXH nosxuHa Ta
topunaa Hupku ([JAH Ta TH) y mamientiB i3
XXH o6yna pocroBipuo (P<0,001) menmroro,
HIXK y 310poBUX 0ci0 Ta xBopux Il cramier
XXH. IMIH na IV crazgii Oyma moCTOBiIpHO
(P<0,001) menmoro, Hixk Ha [-11I ctaxisx XXH
Ta 340pOBUX JIoAel. ToBIIMHA BCiel MapeHxi-
MH Ta ii KipKOBOTO mapy Ha Bcix ctamisx XXH
Oyna noctoBipHo meHnmoto (P<0,01; P<0,001),
HIX Yy 310poBuX nwoneil. [nnexe S mapenximu
/S mupku Ha Bcix ctagisx XXH OyB gocToBip-
Ho (P<0,001) MeHmuM, HiX y 340pOBUX 0CIi0,
a Ha 4-# ctanii nocroBipHo (P<0,001) meHie,
aix "Ha -1l cramgigx.

Hoctosipui BigminaocTi (P<0,01) Bussie-
Hi Mix 3HaueHHsIM Vs B MCAH y mamieHTiB 3i
cramisgsmu [I11-1V Ta I-1I cranii XXH. 3nauen-
s Rl y [II-1V cTtaaisx 6yno Bumum (P<0,01),
Hik y [-II cTragisx Takox y 370pOBUX OCi0.
Pisaunsg mik mokazuukamu IICC i3 cedoBo-
niB y xBopux III-1V Ta I-II craxii manu Buco-
ko3Hauyie (P<0,001) 3HaueHHs.

BucuoBku. IIpu XIIH po3mupenHs gamko-
BO-JIOXaHKOBOI CHCTEMH CIIOCTEPITra€ThCsl MpH-
OnMu3HO y MOJOBUHI BUMNaAKiB (46,5%), morip-
IIEHHS KOPTUKO-METYIIPHOTO qrudepeHIiroBaH-
Hs, KaJnblu(pikaTu Ta pyOlLeBl 3MiHU B MapeHXi-
Mi 3ycTpiualoThes npubnusHo y 70% BuUmanakis.

[lpu XIIH exoreHHicTh TapeHXIMH
Grade III 3 BHCOKOIO HOCTOBIPHICTIO Haii-
gyacTime crnocrtepiraetbcs npu piBHi CKD y
mexax 30-59 mu/xB/1.73 M2.

[Ipu XIIH cepen ycix coHorpadiyHux
nmapaMeTpiB iHAEKC S mapeHximMu / S Hup-
KW HaWOinpIe BIAPI3HAETHCS BiJ BiAMOBI-
HOTO MOKa3HMKA 3J0pPOBUX 0CI0 1 JOCTOBIp-
HOo (P<0,001) 3MeHIIyeThCS HA BCiX CTamisx
XXH.

VYV xBopux 3 XIIH mBuakicts cTpymeHs
cedli Ha OOIi ypaXeHOi HUPKU TOCTOBIPHO
HIDKYa, HIK y 3J0pOBUX 0C10, 10 BijoOpaxkae
3HUKEHHSI €KCKPeTOpHOi (PYHKI[IT HUPOK.
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which reflects a decrease in the excretory KntouoBi cioBa: XpoHIYHHH Mi€TOHEPPUT,

function of the kidneys. XpOHIYHa XBOP0OOa HUPOK, MBUKICTH KIIy00U-
Key words: chronic pyelonephritis, chron-  koBoi ¢inpTpanii, niaoma HUPOK Ta ii mapeH-

ic kidney disease, glomerular filtration rate, XiMu, IIBUAKICTh CTPYMEHS C€Ul 3 CEYOBOJIIB.

kidney area and its parenchyma, urine jet ve-

locity from the ureters.
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Kopensuia M renatopeHasibHUM iHOEKCOM
Ta KoeilieHTOM 3racaHHs yNnbTpa3BYKYy
ANS OLIHKW CTeaTo3y NeyiHKu

M.M. XaiiBopoHok', O.A. denyceHko?

'HauioHanbHUI yHiBEPCUTET OXOPOHU 380p0B s Ykpainu im. M.J1. Wynuka, m. Knis
2MeaunyHnii ueHTp TOB «[oKTop naxmaH», 3anopixxsa, YkpaiHa.

Jas untyBanus: XaitBoponok MM, ®enycenko OA. Kopensuis MiX remnaTopeHalIbHUM
IHAEKCOM Ta Koe(dimieHTOM 3racaHHs yIbTPa3ByKy UIS OIIHKM cTeaTo3y mediHku. Radiation
diagnostics and radiation therapy. 2024;15(1): 00-00. https://doi.org/10.37336/2707-0700-

2024-1-4.

Cite: Zhaivoronok MM, Fedusenko OA. Correlation between hepatorenal index and
attenuation coefficient measurement for assessing liver steatosis. Radiation diagnostics,
radiation therapy. 2024; 15(1): 00-00. https://doi.org/10.37336/2707-0700-2024-1-4.

Crearoruuna xBopoba meuinku (CXII) €
CaMHUM TNOLIHUPEHUM XPOHIYHUM AUPYy3HUM
3axpoptoBaHHsaM nedinku (X3II) B ycbomy
ceiti [1, 18], mo ypaxae 3a maHumu JiTepa-
typu 20-40% mnonymnsamii [15]. CXII csrae
piBHs emineMii 1 BUTICHSE€ BIpYyCHHUH TemaTuT
sk Handactimy mnpuuunny XJ(3II [16]. CIIX
MoB’si3aHa 3 CEPILEBO-CYAMHHUMHU 3aXBOPIO-
BaHHAMHU, METa0ONIYHUM CHHAPOMOM abo
OKPEMHUMH HOTO MPOSABaMU (BKIIOYAIOYHU OXKH-
piHHS, TINEPTPUDNIINEPUAEMIIO, IUCHTINIIe-
Mil0, apTepialibHy TilepTeH3ito, 1HCyJIiHOpe-
3UCTEHTHICTH a00 mykpoBuii niadet). Ctearos
MEeYiHKH MOXE MNpOorpecyBaTH 10 cTeaTrore-
NaTUTY, HUPO3Y MEUiHKU Ta remaToleosp-
Hoi kapuuHoMu. Baxnupo te mo CIIX moxe
MaTu 3BOpOTHINH mepelbir [13], Tomy meTonm
CKPUHIHTY CTE€aTo3y IJs OIiHKH MMOMYJISIIii-
HOT'O0 PHU3HKY, PAHHHOT'O BUSBJICHHS Ta JHHA-
MIYHOTO CIIOCTEPEKEHHS MpPU JIIKyBaHHI, MO-
KyTb 3aI00ITTH NMPOTPECyBaHHIO Ta PO3BUTKY
YCKJIaAHEHb 3aXBOPIOBAHHS.

biomncis me4iHKM € Cy4yacHUM «30JO0THUM
CTaHJapTOM OLIHKHU CTymeHs cTearosy. lIpo-
Te Ol0omcis Mae CyTTeEBI OOMEXKEHHS, Taki SK
1HBa3WBHICTh, IIOTaHa MPUUHATHICTH, MIH-
JUBICTh BUOIPKH, BHUCOKa BapTIiCTh, a TaKOX
MO’K€ MaTH YCKJIAJHEHHS, [0 HECYTh 3arpo3y
JKUTTIO mariedTa. biomcia meyiHkyu HEeIOM1Ib-
Ha [ MTPOBEICHHS CKPUHIHTY Ta MOHITOPUH-

ry 3MiH B JUHaMiIl B KOPOTKI MEPIiOaH Hacy
[14]. BpaxoByrouu BeJIHKY KiJbKICTh Halll€H-
TiB 3 CXII Ta 3pocTaruy KiIbKICTh KJIIHIYHUX
BUINPOOyBaHb MpemapariB MOCTa€ BCE OLIBII
BAXXJIMBUM PO3pOOKa Ta BIPOBAKEHHS HElH-
Ba3MBHUX TEXHOJIOTIH Bi3yasisamii, sKi crpo-
MOYHI1 MBHUAKO W TouHO miarHocTyBatu CXII
Ta cTpaTu(diKyBaTU CTEaTO3 MEYIHKHU [6].

OnHiero 3 paaioJIOTIYHUX MOJAITBLHOCTEH,
10 HAWO1JIBIT TICHO KOPEJIIOE 3 TICTOJOTIYHUM
CTaJ1I0OBaHsAM CTEaTo3y ME4YiHKU, € MArHiTHO-
pe3oHaHCHa Tomorpadis 3a METOJOM OIliH-
kU (ppakmii kupy 3a MPOTOHHOIO MIIIBHICTIO
(MPT-®XIIII) [12]. OcHOBHUMH OOMEXEH-
HaMu 3actocyBaHHs MPT-®XIII] B mwupo-
Kii KJIIHIYHIA TpaKTHI[l € BHUCOKA BapTICTh,
TpUBAJIUH 4Yac JOCIHIJKCHHS Ta HU3bKa JOC-
TYIHICTh MarHITHO-PE30HAHCHUX amapartiB
3 metoaukoro MPT-@XIIII. 3 inmoro Goky
yIBTPa3ByKOBl METOAM Bi3zyaii3allii cTearo3y
€ O1bII MOMIUPEHUMU JJI KIIBKICHOT OIIIHKHU
cTearo3y mevinku [2].

BpaxoByrouun oOmexxeHHs Oioricii mediH-
ku Ta MPT-OXIII sx METOAiB CKPUHIHTY,
icHye moTpeba B HEIHBa3MBHUX, EKOHOMIY-
HO €¢(EeKTUBHUX, MPOCTUX Ta MIUPOKO JO-
CTYMHHUX B KJIHIYHIA TpaKTUIl 1HCTPYMEH-
Tax OI[IHKU cTearo3y. B skocTi mepmoi miHii
PEKOMEHIYEThCSI BHKOPUCTOBYBATH YJIbTpa-
3BykoBe nociikeHHs (Y3]1) ans BUABICHHS
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cTeaTosy HNeYiHKH. YabTpa3ByKOBa CTEATOMET-
pis BKJIIOYA€ HANIBKIJIBKICHI Ta KIJIBKICHI Me-
Tonuku. HamiBKiNbKicHA OIliHKa BpPaXOBYeE
O3HAKU CTeaTo3y B B-pexumi 3a METOAUKOIO
M. Hamaguchi Tta BuMip remaropeHajabHOTO
iaaexcy (I'PI) [5]. lo kputepiiB B B-pexumi
BXOJSITh: BUSIBIICHHS MiJABUILEHHS €XOT€HHOC-
Ti MEYIHKU MOPIBHSAHO 3 MPUJIEIVIO MapeHXi-
MOI HUPKH, JUCTallbHE 3TacaHHs CUTHAIy 3
rMUONHOI (SICKpaBay mapeHxiMa B ONMKHIN
30H1 1 «TeMHa» B JaJbHII), TenmatoMeralilo,
HEYITKICTh BHYTPIIIHBO-NEYIHKOBUX CYIUH
Ta 3HWKCHHS Bi3yasi3alii CTIHKM KOBYHOTO
Mixypa ta aiadgparmu [17]. I'Pl BusHayaers-
Cs KITbKICHO HIJIAXOM OOYMCIECHHS CIiBB1HO-
IIEHHS MK €XOTeHHICTIO MapeHXIMHU MEeUiHKH
Ta €XOTCHHICTIO KOPHW MpaBoi HUPKH [4].

I'PI Bnepuie OyB onucaHuil y A0CIIKEHHI
Marshall et al., ne HOplBHIOBaJ'IaCH HCKpaBICTB
MIKCEIB YJIbTPa3BYKOBHUX IMEUIHKOBUX 1 HUP-
KOBHUX 300pa’keHb 3a JIOMOMOTO00 NMPOTpaMHO-
ro 3abe3nedenHs Imagel, ski Oynau excmop-
toBaHi uepe3 PACS («Picture archiving and
communication system») cuctemy. lle gocmi-
JOKCHHSI BUKOPHUCTOBYBajio OIOICiI0 MEYiHKHU
K peepeHTHUN METO, Ta MOKa3aJo, Mo MOo-
pir I'PI >1,27 mae 100% uytnuBicts Ta 46%
crenuIYHICTH IS BUSBICHHS cTearoly [9].

CyuacHa KUIbKICHA OI[IHKAa CTEaTo3y Ie-
penbavae aHami3 1 0OUMCIEHHS 3TaCaHHs yIib-
Tpa3BYKOBOi XBWJI B TeUiHI — Koe(ilieHT
arenyamii (KA). Haii6inpm mmpoko BHUBUeE-
HOIO 1 BaJIiIOBAHOI KIJIBKICHOK METOIM-
KOIO €: KOHTPOJbOBaHMUI MapaMeTp 3racaHHs
ynbprpa3Byky (CAP, «Controlled Attenuation
Parameter»). Texnonoris CAP noctynHa Ha
cuctemax FibroScan («Echosensy», ®@paniis)
Ta BUMIpIO€ 0CNIabIeHHs YIbTPa3ByKOBOI XBHU-
Ji, KOJIM BOHA MPOXOJUTH Yepe3 TKAHUHY Tie-
4yiHku y gaenubOenax Ha metp (nb/m) [11]. Ha
Binminy Big CAP, B KOHBEHIIWHUX YIbTpa3-
BYKOBUX amapaTax 3 IHTETPOBAaHOI TEXHO-
aoriero Bu3zHaueHHs KA B-pexum mo3Boinsie
BHOIp omTmManbHOI oOmacti iHTepecy (OI)
BuMipy KA. Ilpu masirauii Ol KA cnin pos-
TallyBaTH B MeXXax OJHOPIAHOI MEYiHKOBOI
MapeHXiMu, YHUKAIO4YW CYyIHWH, Kamcyiau abo
BOTHHIIEBUX ypakeHb. L[ TexHoIO0rii MamTh
XapakTepHe 300paxXeHHS Yy BHUIIAIAI KOJIbO-
pPOBOi KapTu B PEXUMIi peabHOTO 4acy 3 BH-
MiproBaHHsIM KA y nenubenax Ha CaHTUMETP

1592024

Ha Merarepii (ILB/CM/MFLI) Icaye npekinbka
3aMmaTeHTOBAHUX TEXHOJ]OTII, MO0 BHUKOPUCTO-
BYIOTh TexHojorio KA: ocna6neHH51 300pa-
xkeHHs (ATI; Canon Medical Systems, Smo-
Hisl), TapaMeTp OciabJeHHs MiJ YJIbTPa3By-
koBuM koHTposieM (UGAP; General Electric
Healthcare Company, CIIIA) Ta 3aryxaHHs
(ATT; Hitachi Limited Company, Amonis);
BU3HaueHHs Koediumienty 3aryxanus (BK3,
Soneus P7, Ykpaina), Bizyasmi3aiisi 3aTyXaH-
s TkaHuH (TAI; Samsung, [liBnenna Kopes),
KUJIBKICHA OIliHKa Bi3yasizalii 3racanns (QAI,
Esaote S.p.A., ITamis), Ultrasound attenuation
analysis (USAT, Mindray, KHP), Ultrasound
Derived Fat Fraction (UDFF, Siemens , Hi-
meuunHa), Liver Fat Quantification (LFQ,
Philips Healthcare) [7,8]. He3Baxatoum Ha
noctynHicth Y3Jl, kiJbKiCHA OILlIIHKA CTEaTo-
3y METOJIOM 3TacaHHs yIbTPa3ByKOBOi XBHIII B
MapeHxiMi MEYiHKH BCE IIIe HE € IMHUPOKO JI0-
ctynHowo. HamiBKijbKiCHA OLIIHKA CTEATO3y 3a
MeToaoM Bu3HaueHHsS [Pl Ha ganmomy erarmi
MOXE€ CTaTH OUIBII JOCTYHMHOI METOIHKOIO
V3.

MeTo¥0 1OTO AOCIIIKEHHS — OIIHKA KO-
pensnii HamiBKIAbKICHOTO METOIY BU3HAUYCH-
g ['Pl ta xiApKicHOI METOOUKHA BU3HAYECHHS
koedinienty 3aryxanHs (BK3) nmns craniro-
BAaHHS CTEATO3y MEYIHKH.

Martepian i meToam pocnigXeHHs

Hamu oOctexeno 269 marieHTiB BIKOM Bl
18 no 85 pokiB (146 yonoBiku Ta 114 xiHKH,
cepenniit Bik — 50,3 £13,7 pokiB). [Jauni Oynu
310paHi mepcnekTuBHO 3 BepecHa 2022 p. mo
nuctonan 2023 p.

Kputepismu BKIIIOUCHHS MAIli€eHTIB B 00CTe-
JKeHHsI Oynu Bik >18, 3roma marmieHTa Ha JOCII-
JOKEHHSI, @ KpUTEPIsIMUA BUKIIIOUCHHS — XPOHIYHI1
3aXBOPIOBaHHS HUPOK, BiJICYTHICTh, a00 €KTO-
MiYHE PO3TallyBaHHS MPaBOI HUPKH, a TaKOXK
dboKanbHI ypaXeHHsS NpPaBOi YaCTKU TEYIHKH
a0o mpaBoi HUpPKU (KicTa, reMaHTioMa TOIIO).
YciM nmanienTaM O0yso MpoBeAeHO BUMIPIOBaHHS
I'PI ra BK3, 13 269 narienTiB 9 Oynu BUKIIOUE-
HO Yepe3 BiJCyTHICTh a00 HEAIHCHICTh BUMIPIO-
Banb I'PI Ta/abo BK3, BiamoBigHO, 32 IAIINBIIN
nani 260 marieHTiB 115 aHAII3Y.

Takox, manieHtaMm Oyiu OIIHEHI: CTaTh,
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BiK, iHAeKkc MacH Tija (IMT) ta nani iMmnenan-
comeTpii (Baru-imnemxancomerp Huawei Scale
3, Huawei Technologies Co., Ltd., Kiraii):
xupoBa TkanuHa (%), BicuepalbHa >XHpPOBa
TKkaHuHa (Oanm), O6e3xkuMpoBa mMaca (Kr), Cke-
Je€THO-Ms3€Ba Maca (Kr).

JlaGopaTopHi DOCHiIKEHHS BKIIOUYAIU BU-
3HAYEHHS PIBHIB: XOJIECTEPUHY, TPUIIIIEPHU-
niB, acnapraramiHotrpancgepasu (ACT), ana-
HiHamiHoTpaHcdepasu (AJIT) ta ramma-riy-
tamintpancdepasu (I'TT), ingexkc HOMA-IR
(Homeostasis model assessment of insulin
resistance).

VYci ynpTpa3ByKOB1 JOCIIKEHHS TPOBOIH-
JU 2 He3aJeKHHX JIIKaps Ha yIbTPa3ByKOBOMY
amapati Soneus P7 (XapkiB, YkpaiHa) 3 KoH-
BekcHUM aatdukom C3-5 MI'n. Ilpu 3Buyaii-
HOMY OOCTEXEHH1 OpraHiB YepeBHOI MOPOXK-
HUHU B B-pexumi Oynu omineni I'PI ta BK3
napenximu nedinku. ['PI OyB oTpumanuii npu
CKaHyBaHHI1 yepe3 mpase Mixkpeodep’si, BUBOIS-
YU OJJTHOYACHO Ha €KpaH1 MOHITOPY MapeHXiMy
MEeYiHKH 1 KOPKOBUH TIap MapeHXiMU HUPKHU Ta
pupiiasoun Ol miid OmMiHKKA €XOTE€HHOCTI KOXK-
HOro oprany. Jas NOTpUMaHHS €KBiBaJleHT-
HOCTI 3racaHHs YJIbTPa3BYKOBHUX XBUIIb HUPKH
Ta MEYiHKU 3aCTOCOBYBAIU TaK 3BaHY OMOPHY
ninito (base line), sika M03BOJIsJIa TPOBOIUTH
BUMIPDIOBAHHS Ha OJHAKOBIN TNMHOWHI (TEXHO-
norisa I'PI base line, Soneus P7, puc.1).

Puc.1.Vismpaszsyxose oocnioscenns I'Pl i3
3acmocysannam onopHoi ninii (Base line).

CepenHs IHTEHCHBHICTB SICKPaBOCT1 KOXKHO-
To OpraHy BUKOPMCTOBYBAJIACH JUIA PO3PAXYHKY
cuiBBigHomenus ['PI. BK3 mapenximu nedin-
KU TakoX OyJi0 BH3HAYEHO MpPH MiXpeOepHO-
MYy CKaHyBaHHI, Ha NIMOWHI TPUOIU3HO 5-9 cMm

BUBOJMJIACH JUISHKA TapeHXIMH TIEYiHKH 3
AKICHOIO Bi3zyamizamieto B B-pexumi. O BK3
CTaHOBMWJA MIHIMYM 4 CM B NepeAHbO-3aIHBO-
My HalpsMKy Ta pO3TalloByBajach Ha BijcCTa-
Hi HE MEHIIe 2 CM BiJ KamncylH MeYiHKH, 1mo0
YHUKHYTH apTedakTy peBepOepanii. HaBiramis
OI BK3 no3Bosisia TakoK YHUKATH MTEUYiHKOBUX
Cy[IIMH Ta BOTHUIIEBHUX ypakKeHb. J[JIs1 KO)KHOTO
napamMeTpy IpoBOJIUIN 5 BUMIPIOBaHb 1 po3pa-
XOBYyBaJiu Mejaiany BuOipku. KOHTposb SKOCTI
nagsiramii Ol BK3 y Burnsanai npodinorpamu no-
3BOJISIB MAKCUMAJIbHO YHUKHYTH apTe(daKkTiB Ta
nommwiok. Hagiramis Ol mo npodinorpami 3ra-
CaHHS € YHIKaJbHOIO OMIIIEI0 1 TePEeBaror0 Mpu-
nany Soneus P7 (puc. 2).

Mean 0.56 1.97
SDev 0.08 0.27

Min 0.45 1.59
Max 0.67 2.35

Assign To Protocol

Distance  4.04 cm
| "Distance

1.85 cm

Puc. 2. Vaiempaszsykosa cmeamomempis
neuinku 3a memooom BK3. Jlna koumponio
AKOCMI OMPUMAHUX OAHUX BUKOPUCIOBYEMBCS
npoginoecpama.

OcHOBHOIO MeTOIO Oyn0 BH3HAYECHHS Jalar-
HoctuuHoi ToyHocTi ['Pl y mamientiB 31 CXII,
BukopuctoBytoun BK3 sk pedepentHumii me-
ton. HopmanbHi iiMOBipHICHI Tpadiku 1 TecCT
[Manipo-Binka npogeMOHCTpyBaB HEHOPMAJIb-
Hu# po3noain B rpynax: IMT, I'PI, BK3 Ta na-
60paTopHHx JaHUX, TOMY HemapaMeTpUIHHM
KOpEJSLIAHUN TecT CnlpMeHa Ta KOpeJISILIII/IHl
rpa(blKI/I Oynu BUKOPUCTAHI JJIsl OLIHKU KOpe-
nsmii misk I'PI ta BK3. 3nauenns p<0,05 BBa-
JKAJIOCs CTATUCTUYHO 3HAYYLIUMH.

Jlns BU3HAYEHHS N1arHOCTUYHOI €(eKTHUB-
HocTi I'PI BukopucroByBanu ROC-ananis,
po3paxoByroun AUROC (Area Under Receiver
Operatlng Characterlstlc) BU3HAYaJIU TOYHICTH
MIarHOCTUYHOT ~ MOJIEI. Bukopucroytoun
ONTUMAaJbHI MOPOTOBI 3HAYEHHSA MJIS J1arHOC-
THUKH PO3pPaxOBYBajdu UYTIHUBICTh, crenudid-
HICTb, MO3UTHBHY IPOTHOCTUYHY ILIHHICTh
([ITIL]) Ta HeraTUBHY NPOTHOCTUYHY LIHHICTh
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(HIILT). OnTuManbHi MOPOTOBI 3HAYEHHS OYyIIH
BUOpaHI I OIMIHKY YyTIUBOCTI Ta crienudid-
HocTi npu ROC-anani3i.

CraTucTUyHHUI aHali3 BUKOHYBald 3a J0-
MOMOTOK0 CTaHJapTHOTO TaKeTa mporpam
StatSoft Statistica 10 Ta Microsoft Excel.

IIporokon OyB 3aTBepaAKEHUN KOMICIi€O 3
eTuku npu HarionaapHOMY yHIBEpCHUTETI 0XO-
ponu 310poB’s Ykpainu imeni I1. JI. Hlynuka.

Pe3ynbTatK Ta IX 0GroBOpEeHHS

I'pynu Oynu posnineHi mo cTauisiM cTearo-
3y BukopucroBytouu BK3 sk eTranonHuii cran-

Radiationsherapy i sVol sl 582024

napt. B tabmuni 1 mokasaHi 3arajbHiI Xapak-
TEPUCTUKH TAIIE€HTIB BKJIIOYAIOYHM BiK, CTaTh,
HasBHICTh JAia0eTy Ta apTepialibHOI Timep-
TeH31i, pIBHIB XOJIECTEPUHY, TPULITILECPHUIIB,
I'TT, AJIT, ACT, HOMA-IR, 3cyBHOXBUJIbOBOT
enactorpadii (k/la) neuinku, ['P1, IMT Tta na-
HUX iMIienancoMeTpii. Po3moain 3a crarTio mo-
Ka3aB nepeBakaHHA 4yosoBikiB 17,8% y cranii
S0 Ta 82,2% y ctamisx S1-3, Tozi Sk 1JIsI )KIHOK
BiH ckiaB 28% Ta 72% BinmoBigHo. CepeaHiit
Bik OyB Ha 4,2 poku OUTBIIMI Yy MAaILi€HTIB 13
creaTo3oM. /[iaGet OyB piBHOMIPHO pO3MOiie-
Hui y manientiB i3 SO Ta S1-3 (P<0,001). AT
JIOCTOBIPHO TEepeBaXkaljia y MAIi€HTIB 31 cTea-
to3oM 91,8% Ta §8,2% 6e3 crearosy (P<0,001).

Taoaunsa 1. 3arajgpHa XapaKTepUCTUKA 00CTeKeHUX MALI€HTIB.

Iloxka3Huk 3arajbHa be3 crearo3y (n=62) | 3 crearo3om (n=198)
Bik (poxwu) 50,3 £13,7 (18-85) 47,1 £16,1 (19-75) 51,3 £12,8 (18-85)
Yo10BIKH 146 (56,1%) 26 (17,8%) 120 (82,2%)
Kinku 114 (43,9%) 32 (28%) 82 (72%)
JliabeT 70 (26,9%) 34 (48,5%) 36 (51,5%)
AT 85 (32,6%) 7 (8,2%) 78 (91,8%)
X0JIeCTEepUH 5,3+1,7 (0,8-9.,5) 5,2+1,1 (2,8-7,8) 5,4 £1,4 (0,82-1,4)
Tpurninepunn (3.9, 1,4£0,7 (0.4-3.5) 2,141,2 (0,2-9)
I'TT 32,2+46,9 22,2415 35,2+52,7
(3,13-457.,7) (3,1-88.2) (7,4-52.7)
AJIT 31,6+22,9 22,6£16,9 33,4+24,2
(0,73-134,6) (9,1-104.,4) (0,73-134,6)
ACT 28,2,9+16,9 25,3+13,5 29,1+17,7
(0,6-157) (9,4-74) (0,6-156)
Ing. HOMA-IR 2,2+2.9 (0,4-33,8) 1,38+0,5 (0,4-3,3) 2,4+3,3 (0,3-33,8)
BK3 2,5+0,4 (1,7-3.,4) 2,0+£0,1 (1,7-2,2) 2,6+0,3 (2,2-3,4)
Enactorpadis 6,2+4,5 6,0+4,3 6,2+4.,6
(3,1-36) (3,1-29.4) (3,2-36)
I'PI 1,3+0,3 1,1+0,1 1,4+0,2
(0,9-2,2) (0,9-2,5) (0,9-2,2)
IMT 30,3+5,6 27,416 31,2+5,3
(17-51) (17-42,56) (18,1-51)
35,5+£9,6
KupoBa TkanuHa (9.1-68.5) 31,8+10,8 (9,1-53,2) | 36,7+8.,9 (15,4-68,5)
CkeJeTHO-Ms3€Ba 29+6,6
Maca 30,9+7,1 (18,9-50,3) (18.9-50.3) 31,57 (19,3-49)
Bicuepe}nLHa KHUPOBa 15,4+6,1 12,5+5,7 16,345.8
KJIITKOBUHA (2-33) (2-25) (3-33)
BeamupoBa Maca 57,2+11,9 53,8+01,9 58,3+11,7
(20,5-90,9) (20,5-90,9) (37-88)
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BbyB 3acTocoBaHuii KopensuidHWUNA aHa-
ni3 Cnipmena Mix [Pl Ta iHmmmMm moxas-
Hukamu (Tabn. 2). [IponemoncTpoBaHa 3Ha-
gymia To3uTUBHA Kopessmis Mix [Pl Tta
BK3 (r=0,677; p<0,001, pwuc.3) Ta 3Hauy-
ma ciabka mo3uTuBHaA Kopensuis mixk ['PI
ta HOMA-IR (r = 0,358; P<0,001) Ta AJIT
(r=0,347; p<0,001). He Oyno BusBIEeHO 3HAa-
yymoi kopensuii mix ['PI Ta iHmumu kmiHi-
KO-71a00paTOPHUMHU TOKa3HUKaMH (XoJiecTe-

puan r =0,114; p<0,056; Tpurminepugu
r=0,155; P<0,012; I'TT r=0,262; P<0,001;
ACT r=0,115; p<0,006; 3cyBHOXBUJIbOBa

emactorpadis r=0,004; p<0,494; BimcoTok
xupy r = 0,003; p<0,546; ckenetHo-M’ 130Ba
maca r=0,232; p<0,001).

Tadnauusa 2. KopeasiniiiHi mokasHUKH
Mmik I'PI Ta naGopartopHummu i anTponome-
TPUYHUMH JaHUMHU NMANIE€HTIB.

IHoka3Huk Koeq)mlel.{"T p value
KOpeJsuii

Bix (poxn) 0,08 0,150000

YomnoBiku 0,151994 |0,014156

Kinku 0,163583 0,018467

JiaGet 0,045007 | 0,469939

AT 0,152802 | 0,013645

XoJieCTepuH 0,114357 0,065605

Tpurninepunu 0,155583 0,012007

I'TT 0,262737 | 0,000018

AJIT 0,347045 | 0,000002

ACT 0,167537 |0,006777

[nn. HOMA-IR 0,385004 | 0,000001

BK3 0,677876 | 0,000001

Enacrorpadis 0,042548 0,494558

IMT 0,418641 0,000383

Kuposa tkanuna | 0,037535 0,546823

Creneriio- 0,232567 | 0,000154

M’si3eBa Maca

Bicuepanbua xu-| ) 1e1063 |0 002769
pOBa KJIITKOBHHA

besxuposa maca 0,231397 0,000167

Jns BU3HAUYECHHS JIarHOCTUYHOI e(eKTuB-
Hocti ['PI mamum Bukopuctano ROC-ananis,
3TiAHO 3 SKUM 3pOCTaHHA LHOTO IMOKA3HU-
Ka € e(peKTHBHHUM MapKepoM Ji1arHOCTHUKH
CXII. Hamu xoHCTAaTOBAHO BIJIMIHHY SKICTb
miarHocTHyHOI Moxeni, ockuibku AUROC

Kopenauus BK3 \ Pl

rPl

Puc. 3. Kopenayiunuu 36’a30k misc I'PI ma
B3K.

st T'PI mix cramismu SO ta S1 cTaHOBUTH
0,948 (95% Al 0,903-0,992; p<0,001)., mo-
poroBe 3HaueHHs ;i ['PI, mpu minBumeHH1
skoro niarnoctryBanacs CXII, po3paxoBaHO
Ha piBHI >1,20, a 9yTIUBICTH, CICIIU]IYHICTD,
PPV ta NPV Bignosiguo cranoBuiau 90,3%;
87,1%; 90,4 1 83,3%. Mix cragiasmu S1 ta S2
AUROC cranosuts 0,814 (95% HI 0,758
0,869; p<0,001), moporose 3HaueHHs s [ PI,
NpH MiABUIIEHHI sikoro AlarHoctyBanacs CXII,
po3paxoBaHO Ha piBHI >1,44, a YyTIUBICTH,
cnenudivnicts, [1ITL] Ta HIIL] BigmoBigHO cTa-
HoBuau 70,0%:; 93,5%; 85,4 193,4%. Mix cta-
nissmu S2 Ta S3 AUROC cranoButs 0,883 (95%
J10,820-0,946; p<0,001), moporoBe 3HaUYCHHS
st I'PI, mpu migBUIIeHH] SIKOTO J1arHOCTYBa-
nacs CXII, po3paxoBano Ha piBHI >1,57, a 4yT-
TuBICTh, cnenudiuricTs, [TTTL] Ta HIIL] Bigmo-
BigHO ctanoBunu 84,4%:; 85,4%; 87,6 1 76,3%.
Mix cramismu SO ta S1-3 AUROC cTaHOBUTH
0,980 (95% I 0,970-0,991; p<0,001), mopo-
roBe 3HaueHHs 175 ['PI, mpu nigBuieHH1 SKOTo
niarnocryBanacss CXII, po3paxoBaHo Ha piBHI
>1,26, a uytnuBicTh, cnenudiunicTs, [II1L] Ta
HIIL BimmoBigHo ctanoBuiau 93,6%; 95,2%;
80,7 196,2% (puc. 4).

[TomipHa KiTBKICTh XMOHOHETATUBHUX pe-
syapraTiB HIIL[ Moxe OyTu nmpuunHOO HEmo-
CTaTHBOTO JiarHOCTYBaHHS CTEaTo3y Ha IIO-
YaTKOBUX CTajisgX, OCKIJIbKHM HAaKOIHUYCHHS
JINIAIB Yy MapeHximi neyiHku B 00’ emi 5-30%
HE 3aBXKJIM CyNPOBOIKYETHCSI JOCTATHIMHA JUIS
Bizyasizalii 3MiHaMU €XOI€HHOCT1 MEUYiHKHU B
B-pexumi.
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Puc. 4. ROC-kpusi, pospaxoeani ons I'PI &
diaenocmuyi ma pozmedicyeanni cmaoiu CXI1.

Icropuyno Y3l crearo3y mediHKH MOKJA-
nanacs Ha cy0’ €KTHBHO 3alieKHY BiJ omepa-
TOpa OLIHKY B-pexxuMy eXOreHHOCTI MeYiHKH,
sKa Ma€ BITHOCHO HHU3BKYy IHTpa- Ta MIXKIOC-
JIAHUIBKY 3TOJY MIJK CIIOCTEpiradamMu, 0co0-
JUBO KOJW € BHCOKAa TMOIIUPEHICTh 3amylile-
HHUX 3aXBOPIOBaHb MEYIHKU Cepej] HaCEICHHS
[3,10]. HamiBkinekicHu#t I'P1 € 00’ ekTUBHUM
MOKa3HUKOM Ha BIIMIHY BiJ cy0’€KTHUBHOI
OIiHKN B-pexumy i, ssik Oyj0 MOKa3aHo, IO-
MIPHO KOpeIre€ 31 cTpaTu(diKaIier cTearoly
MCYIHKH, BU3HAYCHOIO 3a MeToanuKo0 BK3.

Onuak Hale IOCTIHKEHHS Mae aeski 00-
MEXEHHS, SKI BKJIIOYAIOTh BIJTHOCHO HEBEIHKY
KUIbKICTh OOCTEKEHHUX MAIllEHTIB, Mpenaparu, sKi
MOTJIM BIUTUBATH Ha (PYHKIIO TIEUiHKH abo0 >KHp,
BAXKKI 3aXBOPIOBAHHS MEYIHKU (TEMaTHT, paKk Ta
1H1Ie) a00 AuQy3HI 3aXBOPIOBAHHS HUPOK.

BucHoBKuU

JlocnmipkeHHsT IO0Ka3aJio, IO HaIliBKLIb-
kicauii ['PI mae oOMexeHe 3aCTOCYBaHHS MPH
Bizyasizaiii crearo3y mediHku. OCKiIbKH Te-
naTopeHajIbHUN 1HAEKC € 00 €KTUBHUM MOKa3-
HUKOM CyO’€KTHBHOI OIiHKK B-pexumy, nia-
THOCTHMYHA IIHHICTH i€l QyHKIIT Bizyanizaiii
JJISE OI[IHKK CTeaTo3y IMEeYiHKH TaKOX MOXKe
OyTH KOPHCHOIO 32 YMOB BiJICYTHOCTI METOJIH-
KM CTEaTOMETpii B yJIbTPa3BYKOBOMY armapari.
Metonuka I'PI1 Moxxe OyTu BUKOpHCTaHa s

Bi0OOPY MAIi€HTIB MIOJ0 TMPOBEACHHS YJIbT-
pa3BykoBoi 3a KA a6o MPT-®XIIII[ crearo-
meTpii meuinku. [lepeBaramMmu ynbTpa3ByKOBOI
ouninku ['PI € mpocrte Ta mBuake ii BUKOHAHHS,
3aJI0BiJIbHA MTOBTOPIOBAHICTH, JIETKE OMMAaHyBaH-
HS METOJUKOIO SIK JIIKapsiIMU YJIbTPa3ByKOBOI
M1arHOCTHKH TaK 1 IHIIMMH CHEeIialiCTaMH, 110
BUKOPUCTOBYIOTh ¥ 3/] B KiIiHIUHIN NpakTuli, a
TaKO HU3bKa BApPTICTh OOCTEKEHHS.

Indpopmanisa npo xkonduikT iHTepecis.
ABTOpH 3asBJISIOTH NMPO BIICYTHICTh KOHQIIK-
Ty 1HTEpECiB, MOB’A3aHUX 3 MyOJIKaIi€0 i€l
CTaTTI.

dxepena ¢ginancyBanHs. ABTOpU 3asB-
JAI0Th TPO BIACYTHICTH (iHAHCYBaHHS i€l
CTaTTI.
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KOPEJALIA MIK
I'ENATOPEHAJIBHUM IHAEKCOM
TA KOE®INIEHTOM 3IACAHHA
YIBTPA3BYKY IJisd OIHKHU
CTEATO3Y IIEYIHKH

M.M. XKaiieoponox, O.A. edycenko

Crearoruuna xBopobOa meuinku (CXII) e
CaMHM TMOMKUPEHUM XPOHIUHUM TUDY3HUM 3a-
xBopioBaHHsIM nedinku (X /[311) B ychomy cBi-
Ti, MO ypakae 3a naHumu jgiteparypu 20-40%
nonysusnii. CXII csrae piBHs emnigemii 1 BHU-
TICHSI€ BIpYCHHH T€MaTUT SIK HAWYACTINTY MPH-
yuny X/[3I1.

MeTa gocaiaxeHHs — OlliIHKa KOpesIlii re-
naropeHanbHoro iHAEeKCY (I'PI) Ta metommkm
BU3HaueHHs KoedimieHnty 3aryxaHHs (BK3)
JUTsI CTaJIF0OBaHHS CTEaTO3y MEY1HKH.

Marepian i meroau aocaimxenns. Hamu
Oyno obcTexxkeno 269 marieHTiB BikoM Bif 18 10
85 pokiB (146 yonosiku ta 114 xiHku, cepen-
Hii Bik — 50,3 £13,7 pokiB). [IponemoHcTpO-
BaHa mo3utuBHA kopemsamis Mix [Pl ta BK3
r=0,677; p<0,001 ta mix I'PI. AUROC nnsa I'PI
Mmik ctamismu SO ta S1 — 0,948; p<0,001, mo-
porose 3nadyenus (I13) I'P1,>1,20, uyTnuBicTs,
creuuiuyHICTh, MO3UTUBHY MPOTHOCTUYHY LIH-
Hicth (I1T11]) Ta HEraTUBHY MPOTHOCTUYHY IIiH-
Hicte (HIIL]) BigmoBiguo 90,3%; 87,1%; 90,4 1
83,3%. Mix cragismu S1 Ta S2 AUROC 0,814;
p<0,001, II3 >1,44, uytnuBicTh, cnenudiy-
HicTb, I1I1L] Ta HIILL BigmoBimgao 70,0%:; 93,5%;
85,4 193,4%. Mix cragismu S2 ta S3 AUROC
— 0,883; p<0,001, I13 >1,57, ayTnuBicTh, CrIe-
nudivnaicts, [MIIL] Ta HIIL BignoBigno 84,4%;
85,4%; 87,61 76,3%. Mix cramismu SO Ta S1-3
AUROC - 0,980; p<0,001, I13 >1,26, aytau-
BicTh, cienudivnicts, [T Ta HIIL] BigmoBia-
HO 93,6%; 95,2%; 80,7 1 96,2%.

BucnoBku. OCKiTbKM TemaTopeHaIbHUM
1HIEKC € 00’€KTMBHHM TOKa3HUKOM CyO’ €K-
TUBHOI OI[IHKU B-pexumy, qiarHocTU4YHA I1H-
HICTHh Ii€l QyHKIIT Bidyami3amii I OIIHKH
CcTearo3y MEYIHKU TAKOXK MOXe OyTH Kopuc-
HOIO 32 YMOB BiJICYTHOCTI METOAUKH CTEaTo-
MEeTpii B yIbTpa3ByKOBOMY amapari. Metonu-
ka ['PI moxxe OyTm BuKopucTaHa JJs Binbopy
MaIi€HTIB 00 TPOBEACHHS YJIbTPa3ByKOBOI
3a KA a60 MPT-®XIIII crearomeTpii mediH-
KH.

CORRELATION BETWEEN
HEPATORENAL INDEX AND
ATTENUATION COEFFICIENT
MEASUREMENT FOR ASSESSING
LIVER STEATOSIS

M.M. Zhaivoronok, O.A. Fedusenko

Steatotic liver disease (SLD) is the most
common chronic diffuse liver disease (CDLD)
worldwide, affecting 20-40% of'the population
according to literature data. SLD has reached
epidemic levels, surpassing viral hepatitis as
the most common cause of CDLD. The aim
of this study was to evaluate the correlation
between the semi-quantitative hepatorenal
Index (HRI) and the quantitative method of
attenuation coefficient measurement (ACM)
for staging liver steatosis.

Materials and Methods: A total of 269
patients aged 18 to 85 years (146 males
and 114 females, mean age 50.3 + 13.7
years) were examined. Positive correlations
were demonstrated between HRI and ACM
r=0.677; p<0.001. The area under the receiver
operating characteristic curve (AUROC) for
HRI between stages SO and S1 was 0.948;
p<0.001, with a threshold value (TV) of
HRI >1.20, sensitivity, specificity, positive
predictive value (PPV),and negative predictive
value (NPV) being 90.3%, 87.1%, 90.4, and
83.3%, respectively. Between stages S1 and
S2, AUROC was 0.814; p<0.001, TV >1.44,
sensitivity, specificity, PPV, and NPV were
70.0%, 93.5%, 85.4, and 93.4%, respectively.
Between stages S2 and S3, AUROC was 0.883;
p<0.001, TV >1.57, sensitivity, specificity,
PPV, and NPV were 84.4%, 85.4%, 87.6, and
76.3%, respectively. Between stages SO and
S1-3, AUROC was 0.980; p<0.001, TV >1.26,
sensitivity, specificity, PPV, and NPV were
93.6%, 95.2%, 80.7, and 96.2%, respectively.

Conclusions: Given that the hepatorenal
index serves as an objective measure of the
subjective assessment of B-mode imaging,
the diagnostic value of this visualization
function in evaluating liver steatosis can be
beneficial in the absence of a steatometry
methodology in the ultrasound apparatus. The
HRI methodology can be employed for patient
selection for ultrasound-based controlled
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attenuation parameter or magnetic resonance
spectroscopy of the liver for steatometry. The
HRI methodology can be employed for patient
selection for conducting ACM or Magnetic
resonance imaging — estimated proton density
fat fraction of the liver for steatometry.

Keywords: steatotic liver disease, hepato-
renal index, attenuation coefficient measure-
ment, ultrasound diagnostics.
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Y/IK 616.36-073.756.8-073.8

https://doi.org/10.37336/2707-0700-2024-1-0.

IHbopmaTuBHicTh andysinHo-3saxeHol MPT npwu
00CTEeXEeHHi XBOpuUX 3 NEepBUHHUMMN 3N0AKICHUMM
Ta MeTacTaTUYHUMMU NYXJIMHAMUN MEeYiHKU

B.M. PomaHiok'2, T.€. MauieBcbkuii'

YHiBepcanbHa kniHika «Ob6epir»
HauioHanbHUn meanyHui yHiBepcuteT iMm. O.0. Boromonbus

HuryBanns: Pomantok BII, MauieBchkuii T€. IndopmaruBHicts nudysiitHo-3Baxenoi MPT
pu OOCTEKEHHI XBOPUX 3 MEPBUHHUMH 3JIOAKICHUMH Ta METACTATHYHUMU MYXJIWHAMU TECUIHKH.
Radiation diagnostics, radiation therapy. 2024; 15(1): 00-00. https://doi.org/10.37336/2707-0700-

2024-1-5.

Cite: Romanyuk VP, Matsievsky TE. Informativeness of diffusion-weighted MRI in the
examination of patients with primary malignant and metastatic liver tumours. Radiation diagnostics,
radiation therapy. 2024; 15(1): 00-00. https://doi.org/10.37336/2707-0700-2024-1-5.

3arajpHa KIJIbKICTh XBOPUX Ha 3JIOSIKiC-
Hi HOBOYTBOpPCHHS TEYiHKH, 5Ki TmepelyBa-
I0Th Ha oO;iky B HamioHampHOMY KaHIIEp-
peectpi, cranoBuna y 2018 p.— 1453 ocib, y
2019 p.— 1601 oci6, y 2020 p.— 1515 ocib,
y 2021 p.— 1556 oci6. He nmpoxunu 1 poky
3 uyucia Broepue 3axBopiBmux y 2018 p.—
69,0 %,y 2019 p.— 72,0 %, y 2020 p.— 69,4 %,
y 2021 p. — 70,3 % [1]. Takum ynHOM, cnoc-
TEepIraroThCsl CTIMKI HIOPIYHI MOKA3HUKH 3a-
XBOPIOBAHOCTI Ha PaK MEYiHKH Ta CMEPTHICTD.
3axBOPIOBAHHS PO3BUBAETHCS HIBUIKO, BUSIB-
JAS€ThCA Ha 3amyuieHux ctanaigx. [Ipomenena
NiaTHOCTHKA, 0€3YMOBHO, € BaXJUBHUM 1HCT-
PYMEHTOM MiABUIIEHHS €(PEeKTUBHOCTI JIKY-
BaHHS XBOPHX, MPOTHO3YBAaHHS pPE3yJbTaTiB
JIKyBaHHS Ta CKOpOUYEHHS cMepTHOCTI. [li3Hs
JIarHOCTHKA MyXJIMH OJHO3HAYHO BIJIMBAE HA
TPUBAIICTH KUTTS XBOPUX.

3a gaHUMH [9] TpUBAIICTh KUTTA HEIIKO-
BaHUX XBOPUX 13 3JIOSKICHUMHU NyXJHUHAMHU
MMEYIHKN CTAHOBUTH JJIS YOJIOBIKIB: MIHIMAalb-
Ha — 7 MmicsmiB, cepenaboapudmernatHa — 13
MICAIIB, MaKCHUMajJbHa — 26 MICAIIB; JIA
KiHOK — 2, 10, 8 Ta 44 Micsmi BIJIOBIJIHO.
[TeBHOIO MipOIO 111 TOKAa3HUKHU OJM3BKI 0 TO-
Ka3HUKIB CEPEeJIHBOr0 BHIKUBAHHS TIPH pi3-
HUX CTaJisX TeNaTOLENIOIAPHOI KapIUHOMH
(I'IK) mo Barcelona Clinic Liver Cancer kia-
cudikamii [Giannini]: ctagis O — 38 micAIiB,

A — 25 micamiB, B — 10 micsamiB, C — 7 mics-
iB, D — 6 micsIiB.

[TosiBa y psiai mynprunapamerpuunoi MPT
MeTony aAudy3iliHO-3BaXXeHO1 Bizyasizarii
(A3MPT) panukanbHO MOKpAIIWJIN BUSBJICH-
HSI, XapaKTEPUCTUKY COJIHUX MYyXJHUH MEeYiH-
KU Ta IPOTHO3YyBaHHS BIAMOBIJI MYyXJHHU Ha
JiKyBaHHS Ta pe3ynbTariB JikyBaHHs [3,16].

JA3MPT — ne ¢yHKIiOHATbHUN METOJ
MPT, sixuit 103BoIsI€ 6€3 MAarHITOKOHTPACTHOT
PEYOBHHU JOCIIKYBATH T1CTOJOTIUYHY CTPYK-
Typy TKaHUH, OpPTaHiB Ta MyXJHUH HAa OCHOBI
BUMIPIOBAHHSI OpOYHIBCBKOTO pyXy HpPOTOHIB
BOJM B IHTEPCTHUIIATLHOMY IMpOCTOpi Oioyo-
rivHux TkanuH [17,20].

PyTuHHO BHKOpPHUCTOBYBaHI HPOTOKOJH
JA3MPT B opraHi3Mi I03BOJSIOTh BU3HAYUTH
BUMIipIoBaHuil koedimient audysii (BKI),
SKUM BioOpakae pyx BOJIM 3a3BUYai Ha BiJiC-
tanb 10-40 mxm npotsirom 10-100 mc; mepe-
BaXXHO 1€ € nu(y3i€r0 y M03acyIMHHUHN Mo3a-
KJIITUHHUNA TpocTip abo MicueBHH Kamijsip-
HU# KpoBOTiK. 3HaueHHs BK]] 3MeHImyoThCs
B oOnacTax, ae audysia oOMexeHa, HANPHUK-
nan, Oarator cTpomu abo B TKaHMHAX 3 BU-
cokoto kiniTuaHICTIO. BK]] 060epHEHO KOpemtoe
13 MIUIBHICTIO KJITHH 1, SIK TaKOi, MOXe OyTH
cyporarHuMm OioMapKepoM KJIITMHHOCTI Ta Ii-
JICHOCTI TKaHWHHU [24].

[HpopMaTuBHICTE OAHOPA30BOTO BHUMIPY
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nokazHuka BKJ[ (ax 1 Oyab-sKOro I1HIIOTO
KiJTBKICHOTO TIOKa3HHWKA) Ha 1arHOCTUYHOMY
erami Jo ormeparii TpaguIliiHO BUBYAETHCS
B HacTynHux acmnekrax [8,10,11,15,18,25]:
NIaTHOCTUKU JMOOPOSKICHUX Ta 3JI0SKICHUX
NyXJuH, OU(EepeHiiHol 11arHOCTUKU TiCTO-
JOTIYHUX TUMIB MYXJIUH, IPOTHO3YBAHHS CTY-
IEeHs perpecy NyxJuHHU B Ipolleci IpOMeHeBO1
Teparii, XxiMmioTeparii, XiMiOIPOMEHEBOT Tepa-
nii, 6e3peuIuBHOI Ta 3araJbHOTO BHKHBaH-
HS XBOPHUX MICJIS IMUX TEXHOJOT1H JIKyBaHHS,
NPOTHO3YBAaHHSA THINMHO-3alaJIbHUX YCKJIaJ-
HEHb I1CJIs pe3eKIlii CerMeHTIB NeYiHKU, 0e3-
PEIMANBHOTO Ta 3arajJbHOTO BHI)KMBAHHS XBO-
pHX MiCs oneparii.

3rilHO 3 KOHCEHCYCOM 3 BHUKOPHUCTaHHS
JA3MPT sk TexHoJsiorii Bi3yanizamii paky
J3MPT pekomeHI0BaHO TECTYBATH K 1HDOP-
MaTUBHUI OlOMapkep B acCHeKTl 3a3HAaYEHUX
KJIAaCUYHHUX KJIIHIYHUX 3aBnanb [15,21].

VY 1minoMy HUHI, 3JI0SIKICHI MyXJWHU MAalOTh
Huxk4i 3HaueHHs BKJ[, toai six HOpmanbHI/
N00pOsIKiCHI/peaKTUBHI TKaHHMHU MaloOTh Bif-
MMOBIAHO BUWINI 3HaYeHHS. KIaCHYHO HU3BLKI
3HaYeHHS AUQy31i, BUSBIEH] y O1JIBIIOCTI 3J10-
SKICHUX TMYXJIMH, MOSCHIOIOTHCS ITiIBUIIECHOIO
HNIJBHICTIO KJIITHH, OJHAK II€ 3aJHUIIacThCs
NpEeIMETOM CYNEpeukH, OCKUIBKH Ha Audy-
31iHY 37aTHICTh BIUITMBAIOTh MO3aKJIITHUHHUI
¢16po3, ¢opma Ta po3Mip MIKKIITUHHHUX
IpPOCTOPIB, a TAKOX 1HIII MIKPOCKOIIYHI Xa-
PaKTepUCTUKH OpTraHizamii TKaHUHW/IYXJIU-
HH, TaKl sIK 3aJi3UCT1 YTBOPEHHS (SIK y g00pe
nudepeHIiiioBaHux ajeHokapiuuaomax) [15].

EdexTuBHicTh Oyab-SKOr0o MNPOTHOCTUY-
HOTO YM BiJIMOBIJHOTO OloMapKepa 3ajeKUTh
BiJl K1JIbKOX (haKTOpiB: HEOOX1JHO BCTAHOBUTH
NOBTOPIOBAaHICTh OioMapkepa, o0 3po3yMiTH
BEJIMYUHY 3MiH, IKi HEOOX1THO CIIOCTEPITaTH,
o006 OyTH BIIEBHEHUM, IO BiH € CIPaBXKHIM
610770T1YHUM e(QEeKTOM; BaXXJIUBO PO3YMITH Ta
KOMIIEHCYBaTH acMEKTU OIIHKU OioMapKepis,
SIK1 MOXKYTh BUKJIMKATH 3MiHHM Yy BUMipax 010-
MapKepiB Ta BIATBOPIOBAHOCTI OioMapKepis;
BAXXJIMBO MIATBEPAUTH, 10 TepeadadyBaHUM
Oiomapkep JilicHO BigOUBa€e O10JOTTYHUN/
¢i3ionoriyHuil mporec, IKUKA BiH, IK BBaXka-
I0Th, Bizyanisye [15,19].

3riZlHO 3 BHCHOBKaMHM CHUCTEMATUYHOIO
ornsiay 3 Mmera-aHamizoM (00’em: 14 crareit
2009-2018 pp.) cykynna (95% 1) uyTnuBicTh

1 cieuudiuHicTh cepennix 3HaueHb BKJ[ ams
nudepeHIianii comiaHuX T0OPOSKICHUX ypa-
JK€Hb BiJ 370skicHUX cyM 78% (67-86%) 1
74% (64—81%) BinmoBigHO. MeTaaHali3 mo-
KaszaB, mo BuMmiptoBanHs BKJ[ mamno momip-
HY J1arHOCTUYHY TOYHICTH JJIs XapakTepuc-
THUK COJIJHUX ypakxeHux mneuinku [14]. Hami
MPOCIEKTUBHI Ta MOPIBHMIBHI JO0CIIKEHHS
13 3a3maneriab 3aganuMu noporamu BK/[ mo-
KYTh OyTU NMpPOBEAECHI JJs1 BU3HAUECHHS e(]ek-
TUBHOCTI MPOTHO3YyBaHHA €(eKTy JIKyBaHHS,
YCKJIQTHCHD 1 MOKA3HUKIB BHKMBAHHS.

MeTa gocJaigkeHHs — iHimiamisg O0a3u ma-
HUX XBOPHUX 13 3JOAKICHUMHU Ta METacTaTH4-
HUMHM MOyXJuHamu Tedinku ais MPT mowi-
TOPUHTY MICIS BEJIUKHUX PE3CKIIH MEeUiHKHU
Ta BU3HAYCHHS €(PEKTHBHOCTI MPOTHO3YBaH-
Hs yckianHeHb mo BeandyuHi BKJ[ y pamkax
MyabTunapamerpuaHoi MPT.

Marepiaa i meTroam obcrexenHs. Jliar-
HOCTHYHI MyJnbTunapamerpudni MPT noc-
JKEHHSI BUKOHAH1 y 78 XBOPHUX 3 NEPBUHHU-
MH 3JI0SKICHUMHU Ta METaCTaTHUYHUMU TyXJIH-
HaMHU Tedinku (43 4oJIoBiKiB, 35 XKIHOK BIKOM
Bix 31 poky 10 79 pokiB): renaToLedtoisipHa
kapuuaoma (I'LIK) — 24, xomanriokapuuHo-
Mma (XI'K) — 23, meTtacTasu KOJOpEeKTaIbHOTO
paky (KPP) — 31. XBopi obcTexeHi Ha ama-
patri Magnetom Vida (Siemens) 3 iHIYKIIi€1O
mar"iTHoro mnois 3,0 Tn 3 BUKOpHCTaAaHHAM
napaMarHiTHOTO KOHTpacTHOro 3acoly «Jlo-
taBicT» («®apmak», 14 M, BHYTPIIIHbOBEH-
HO, 3 mI/c).

Jnsg orpumanHs 11(y31iHO-3BaXKEHOT0 30-
opaxenns (/33) TpamuiiiiHO 3aCTOCOBYIOTH
CIIIH-JIyHa €XO-IUIaHapHY IMIYJIbCHY IMOCIHI-
noBHICTH (single-shot spin-echo echo planar
imaging — SSSE EPI) 3 npuaymenusm cur-
Haxy Bix xkupy. Tomy 300pakeHHSI OTHOYACHO
€ T233 Ta 3BaXeHUMH 3a MBUIKICTIO AUPY3ii
[7].

Cryninp 1udy31iHOT 3Ba)KE€HOCTI MOXE pe-
I'yJIIOBaTHUCS 3MIHOIO MapamMeTpiB IMIYJIbCHOI
MOCJIJOBHOCTI (aMILIITYU IpajaieHTa, TpUBa-
JOCT1 JOAAHOTO TpajiieHTa Ta YaCOBUM IHTEP-
BAaJOM MIX MapHUMHU I'pajileHTaMu) 1 BUMIpIO-
eTbcs b-pakTopom «c/mMm*» [20]. Came BeH-
yuHa b-dakropa BusHauae yytnusicts JJ3MPT
no nudy3ii Bogu. CepeaHe 3MIIMIEHHS MOJIEKYJ
BOJIH, 110 BimOyBaeThes mig wac JA3MPT, omi-
HIOETbCS npubauzHo 8 mkm [20,22,23]. Hus
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MOPIBHSHHS TUIOBHUI reNaTOMUT Ma€e KyOidHy
dopmy 31 ctoponamu 20-30 mxm. ToOto iH-
dbopwmartisi, mo Hagaerbes J[33, BimoOpaxkae
3MiHH, 110 BiJ0OyBaIOTHCS B KIIITHHHOMY TIPOC-
TOPOBOMY MacuTabl MyXJHHU Ta il MIKpOOTO-
yenHi. llIBuaka nudy3is BOAU B MyXJIUHI NPU-
3BElle /0 BHUPaXXEHOTO 3HM)KEHHS CUTHAy 1
133 Burnsmgae TeMHIIIUM (TIMMOIHTEHCHUBHUM),
NpHU MOBUIBHIA — OUIBII SICKpaBUM (TiMepiH-
TEHCHUBHUM).

133, onepxcyBaHl U1 KOKHOTO 3HAYEHHS
b- (paKTopa pi3HI 1 MOXHA OLIHUTH iX KIJIBKIC-
HO 1 Bi3yaJIbHO SIKICHO, 10 i BUKOPUCTOBY€Th-
Cs IUIs BUSBJICHHS 1 XapaKTEPUCTUKU BOTHH-
IeBUX YpakeHb nevuinku [12,14,16,17,22].

IIpu b=0 c/mMmM2 BimcyTHs cmia audy3ii-
HOi 3Ba)keHOCT1, oTxe J[33 OynyTh aHanoriusi
T233 [12]. ITpu b = 50-150 ¢/mm? BinOyBaeThCs
OpUAYIICHHs CUTHAIy BiJl MOJIEKYN BOJAH, IIO
MIBUAKO PYXalOThCS, HANMPHUKIIAA, PO3TAIIOBa-
HUX Yy cyauHax nedinku. Lli 300paxenHs no-
3BOJISIOTH Bi3yasli3yBaTH YTBOPEHHS, 0COOIMBO
Manux po3MmipiB (<1 cm), 10 JOKadi3ylThCs
O1na apiOuux cynud. IlinBumenusa b-dakropy
NpU3BOIUTEL 10 TpurHideHHs mepdysii. [lpwu
b-dakropi >500 ¢/MM? TKAHUHH 3 ITiIBHIEHOO
KJIITUHHICTIO Ta OOMexeHHIM audy3ii moie-
KyJl BOAM MaTUMYTh IHTEHCHUBHHUHM CHUTHal Ha
33 [10,11]. InTeHcuBHICTH 300paXeHHS KICT
1 30H HEKpo3y 31 301ablIeHHsIM b ¢akTopa 3Ha-
YHO 3MEHIyBatuMeThes [12,22].

CratuctuyHa oOpoOka KiJIbKICHUX IOKa3-
HHUKIB Oyla TMpoBeleHa 3 BUKOPHUCTAHHSAM
Microsoft Excel 2010 (romep minen3ii 02260-
018-0000106-48794) 1 Statistica 6.1 (cepiii-
Huit Homep AGAR909E415822FA) 3 Bu3Ha-
YeHHSM cepennboro apugmeruynoro (M), ce-
penHboi moxubku (m), kputepito CThIOAEHTA.

VYci namieHT Ta 0c00U KOHTPOJIBbHOI Trpynu

VORI 5382024

BXOJAMUJIA O AOCIIIKEHHS JUIIE MicisA MOiH-
dbopMoBaHOT MUCHMOBOT 3TO/IM HA TPOBEACHHS
3amjIaHOBaHUX KJIIHIYHUX, PaJiOJOTIYHUX Ta
JTiKyBaJIbHUX 3aXOJiB.

JlocnikeHHsT BUKOHAHI y BiAMOBIJHOCTI
no npuHIKIiB ['enbciHChKOT Aeknapailii Beec-
BiTHBOI MeauuHoOi acomiarii (1964-2000 pp.)
ta «KonBennii Pagun €Bponu moao npas nro-
OUHU Ta OlOMEIUIIMHU» Yy paMKax Mporpa-
MH JIHCEpTaIifHOro AociijyKeHHs. Bim ycix
YYaCHHKIB JOCHIJKEHHS OJepkaHo 1H(Op-
MOBaHY 3ToJly Ha y4acTb. JloCIIiIKEHHS CXBa-
JICHO E€KCIIEPTHOI KOMICi€I0 3 MUTaHb CTHKHU
VYuiBepcanbHOI KIiHIKH «O06epiry.

Pe3ynbTaTtK Ta IX 0GroBOpEeHHS

Mynbsrunapamerpuaie MPT mocmimkenHs
78 XBOpHUX MPOJEMOHCTPYEMO HAa HACTYITHOMY
KJIIHIYHOMY CIIOCTEPEKEHHI.

XBopuii P., 38 pokiB. IlepuxinspHa xo-
HaHFiOKapLII/IHOMa tun [II-B 3a Bismuth-
Corlette 3 iHBa3i€to B OiypKamito Ta JdiBy Tiji-
KY BOplTHOl BCHHU 1 3 PO3MOBCIOIKEHHAM Ha
napenximy Seg.IV mneuinku, pT4pNI1(3/12)
cMOL1V1pN1G2RO, cranmis III-C, kniHiuHa
rpyna 2. OGCTpyKTUBHA BHYTPIIIHbO-IEUiH-
KoBa OijiapHa rinepTeH3is.

MPT. [leuinka — 3Buuaiinoi gpopmu Ta po3-
MmipiB. CTpykTypa NapeHXiMU JiBOi YacCTKHU
NOMIPHO 3MiHEHa Yy BUNISAAI reorpad@iyHux
JNUISHOK TMIJBUILEHHSAM KOHTPAacTyBaHHS B
MOpTajibHy BEHO3HY dazy Ta YTPUMaHHAM Yy
BignaneHi gpasu (TpaH3UTOpPHA PI3HUIA IHTEH-
cuBHOCTI meuinku). Ha Bchomy mpoTa3i 0e3
BUJIUMHUX «CYMHIBHUX» BTOPUHHHUX BOTHHII]
YU YTBOpPEHb. BiiMidual0ThCs MHOKHUHHI MTPOC-
Ti KicTH B 000X YacTKax.

Mynemunapamempuuna MPT.
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MP-xoaanriorpagisa. IlomipHe po3mu-
PEHHS MPOCBITY CeTMEHTapHUX BHYTPINIHBO-
MEYIHKOBHUX JKOBYHUX MPOTOKIB JIBOI YacCTKH
(d — no 5...6 MM), IPOTOKH MNpaBOi YACTKH
He posmupeHi. CTaH micis €HIOCKOTIYHOTO
CTEHTYBaHHs JKOBUHHUX mpoTokiB. Ha d¢omni
CTEHTY Ta 3aMaJbHHUX 3MiH MiCJIs CTEHTyBaH-
Hs Bi3yamizaimiss yTpyaHeHa. Ha piBHI BoOpiT
MEYIHKMA BIAMIYA€THCS ITOTOBIINEHHS CTIHOK
NPOCBITY IPOKCUMAJIBHOI YaCTUHU 3arajbHOT
KOBYHOI MPOTOKHU, BHAIIHHS B TOJOBHY Ie-
YiHKOBY MPOTOKY CIIpaBa/3iiBa, BMaJiHHSI B
rOJIOBHY NI€UIHKOBY NPOTOKY cIpaBa/3iiBa (Ha
npoTA3i ~ 25 MM; 3ByX’eHHS mpocBiTy ~ 80%)
3a PaxyHOK M’ SIKOTKaHUHHO1 NEPUAYKTAJIbHOI
dopmanii; 3 BUpPaXKEHUM pPO3MOBCIOKEHHAM
npoIlecy Ha CeTMEHTapHI MPOTOKH JIBOI JacT-
KM, 3 IEPEX0JI0M Ha MapeHXIMY IEHTPAIbHUX
BIII1JIIB MealaiabHOI ceKil J1BOI YacTKHU Iie-
YiHKH y BUIVISIAI M’ SKOTKAaHUHHOI MyXJIUHHOT
macH (po3mipom 20x25 mm?). Il HeommacTH-
Ha Maca 1HTEHCHUBHO NIJACHIJIIOETbCSA Hpu 0o0-
JICHOMY KOHTPAacTyBaHHI B MOPTaJIbHY BEHO3-
HY Ta BiAganeHy Qasu.

A3MPT. Bucoxkuii curnan va b=800-v /{33
3 0OMexeHHAM nudy3ii, Mo CBIMUYUTH PO Ma-
Jir"i3amnio npoiecy. XKoBuynuit Mixyp — 4acT-
KOBO CIIa3MOBaHMU, B3/I0BXK HOro CTIHOK BH3-
HAYA€THCA MHOXWHHA KIJIBKICTH ITOJIITIOBU/I-
HUX yTBOpeHb (d — 3...5 MM), K1 IHTEHCHUBHO
H1ACUIIOIOTHCS NMPU B/B KOHTPACTyBaHHI.

MarniTHo-pe30HaHCHA XO0JIaHTiOMAaH-
kpearorpadisi. CynuHHI CTPYKTYyPHU MEUIHKU:
OCHOBHA Ta MpaBa TiJKW BOPITHOI BEHH, Blac-
Ha TEYiHKOBa apTepis, mpaBa Ta JiBa MEYiH-
KOBI aptepii — 0e3 JmaHux moao iHBa3ii, OJHaK
BIAMIYA€THCS WHIIJIbHE MPHUJIATAaHHS MPOCBITY
cerMeHTapHOi Tiaku (cepemHbOl MEeYiHKOBOI
aprepii) g0 myxiauHHOTO By3ja B Sg IV, 6e3
naHux mojao iHBasii. [lepuaykranbHuid/ 1HT-

pamapenximaro3nuii nponec HBD B Boporax
MEYIHKHA MIUJIBHO TPHUIISTAE 0 CTIHOK JiBOI
TUIKM BOPITHOT BEHH MPOTA31 25 MM, 3 WMO-
BIpHOIO 1HBa31€I0 CTIHKHU, O€3 3BYKEHHS IIPOC-
BITY CYAMHH.

B ainsHIl BOPIT NEUiHKH, TEPUNIOPTAIBHOT
Irpynd Ta TeNaToAyOJeHaIbHOI 3B’SI3KH BiA-
MI94arOThCs 301TbIIEH] peTioHapHi JiMpaTu4dH1
By3au (d — 8...12 Mm), 6e3 HOCTOBIpHHX Ja-
HUX 11010 MasirHizamii. B iHmuX mnapeHxi-
MAaTO3HUX OpPTaHax YEPEeBHOI MOPOXHHUHU Ta
3a04E€PEBUHHOTO MPOCTOPY (Cene31HKHU, MiamI-
JYHKOBOT 3271034, HUPOK Ta HaJHUPHUKIB) BU-
JUMUX BTOPUHHUX BOTHUIIEBUX ypaX€Hb HE
BIIMIYa€THCS.

3a pe3ynbpTaTaMu aHallizy A1arHOCTHYHUX
300paxkeHp ineHTH(IKOBaHI (IIJISXHA TOPIB-
HSHHS 1HTEHCHUBHOCTI CHUTHaNly HaOpsKIOro
ocepeAKy Ta HaBKOJHIIHBOI MapeHXiMHU Iie-
4eHl 3rigHo 3 Mmetoaukoio [12]) Tta BumineHi
HACTYIHI MaTepHU MArHITHOKOHTPACTyBaHHS
3JI0AKICHUX 1 METaCTaTHYHUX MyXJIUH MeYiH-
KU B AWHAMIuHiNA ¢a3i ckanyBaHHS (Tabdn. 1):
1 — rinepBacKyJIsIpHUHN MEPCUCTUPYIOUUIN THII,
10 XapaKTepPU3yEThCS BUPAXKECHUM HAKOIH-
yeHHsM «JloTaBicTy» B apTepianbHy (aszy 6e3
BU3HAHHS WOro BUMHBAaHHS B HAacTyIHI (a3u;
2 — rinmepBacKyJspHUM THUN 3 BUMHBAaHHAM
«JloTaBicTy» B TOpPTalbHINA/TPaH3UTOPHIN
¢daszi; 3 — crnabke MOCTYNOBE HAKOMHYEHHS
«JloTaBicTy» 3 TinmepBacKyJIIpHUM O00iIKOM
B apTepianbHil/mopTanbHiil gasi; 4 — crabke
MOCTYINOBE HakonmuueHHs «JloTaBicTy» 0e3 Ti-
HNepBacKyIsIpHOTO 001/Ka; 5 — HAKOMHYEHHS
«JloTaBicTy» NpakTUYHO BiJCYTHE.

Hani IBMPT caia 3aBxau iHTepnpeTyBa-
TH pa3oM 3 aHATOMIYHUMH 300pakeHHSIMHU Ta
aHaJi30M KJIIHIYHOT KapTUHHU.

[Ipu nmoporoBomy 3Hauenni BK/| nyxnunu
1,28x10-3 MM?/c 4yTIHBICTh, ClICIU(IYHICTD,

Tadauusa 1. YacTrora mad/oHIiB MATHITOKOHTPACTYBAaHHSA 3JI0SKIiCHUX Ta MeTacTaTU4-

HHUX IMYXJIHUH nevyiHKHu

Myxunn Tunu madJoHIB
1 2 3 4 5
XI'K (23/100,0) 2(8,7) 2(8,7) 15(65,2) 4(17,4) —
'K (24/100,0) 1(4,2) 22(91,6) - - 1(4,2)
Meracrtasu KPP
(31/100.0) 3(9,7) 5(16,1) 19(61,3) 4(12,9) -
Bcroro (78/100,0) 6 29 34 8 1
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TOYHICTh, MO3UTHBHA Ta HETaTUBHA MPOTHOC-
TUYHA 3HAUYLIICTh KiJbKicHOro aHamnizy /(B3
npu audepeHnianii CoOMAHUX NTYXJIUH IIe-
YiHKH 3 TINEepBAaCKYISPHUM MEPCUCTYIOUUM
tunoM 79,0%, 66,6%, 73,6%, 69,8%, 80,3%
B1JIMOBIHO.

[Topsimox orpumanux Hamu 3HadeHb BKJ/]
3M0SIKICHMUX Ta METAaCTaTHYHUX IyXJIUH IIe-
YiHKHM MPAKTUYHO BiJMOBIIaB TaKUM, 11O OTH-
CaHi y TOBIJIOMJICHHSX IHIIHX JOCJiJHHUKIB
[6,7,19].

JIn moaanbpuioro NpoCneKTUBHOTO CIIOCTe-
pPEKEHHS BCi MaIi€HTH 32 METOIHMKOW [7,22]
(BukopucTaHHs MenianHoro 3HadeHHS BK]]
(1,38x10-3 mMm?/c) sK MOpPOrOoBOTO 3HAYECH-
HS JJI8 MOJITYy XBOPUX Ha T'PYNHU 3 BUCOKUM
BK/l ta 3 nHuszpkum BKJ) Oynu posnoaineni
3a BenuunHoo BK/l Ha 2 rpynu: i3 cepenHim
Hu3bkuM BKJ[ = 0,96 x10-3 mm?/c (n = 38) ta
cepennim Bucokum BKJ[ = 1,73 x10-3 mm?/c
(n = 38).

B pamkax 0araTomeHTpPOBOIrO JOCIIIKEH-
o (bemwris, Himewuwmna, Icmanis, Iramis,
Benuko6puranis, ®panuig) [7] mpoBeneHo
Bepudikariro rimore3u: 3miau BKJ[ mig gac
panHboi ximioTepamii meractaszis KPP y me-
YiHKY MOXYTh BiJI0Opa)kaTu OCHOBHI TiCTO-
JOTIYHI MapKepH BiAMOBIAI MyXJIUHH, IO BU-
MIPIOIOTBCSI 3a CTYNEHEM perpecii MyXJIuHHU
(o6csr nocnigxeHHsa — 23 XxBopux, 39 3pa3kiB
BunaneHoi tkauuuu). A3MPT npoBogunu no
Ta dyepe3 14 aHIB micias modaTky XimioTepa-

neuinku. He Oymno BUsBIEHO 3HAa4HOI Kope-
asmii Mik mokasHukamu BKJ[ Tta BigcoTkom
KUTTE3ATHOI MYyXJHUHU, BIICOTKOM HEKpO3Y,
BimcoTkoM (hiOpo3y abo inaekcom Ki67 (map-
KepoM mpoaidepaTUBHOT aKTUBHOCTI MyXJIWH-
HO{ KJIITUHH).

JA3MPT nocmimxenns (1,5 T) [22] oxonu-
70 26 XBOpPHUX 70 Ta MiCJs pe3eKIii BHYTpIlI-
HponeuinkoBoi XI'K. XBopi Oynu mnopaineHi
Ha rpynu BK/Imakc Ta BK/ImMin 3a MeaiaHor
snadeHHs BK/[ (n = 13 ans 060x). [Ipu pospa-
XyHKY iX cepeane 3HaueHHs BK]] Bukopucto-
ByBasu b-paxrop (0, 20, 800 cexyna/mm?). 3a-
rajbHa S-piuHa BKHUBaHICTh y rpyni BK/Imin
Oyna 3Ha4yHO MeHIIo0, HIXk y rpyni BK/Imakc
(P =0,04). XT'K xBopux rpynu BKJIMin manu
OaraTy CTpoOMy Ta BHCOKY €KCIIPECii0 1HAYKO-
BaHoOro rinokciero ¢akropa (HIF)-la (xkucue-
BO3aJIe)KHUNM aKTUBATOpP TPAHCKPHUMLIii, SKHI
BiJlirpa€ BUpIIIAIbHY POJIb Yy aHT10Te€He31 My X-
JIUH).

PesynpTat Ta BHCHOBKH JOCIHIiIKEHHS
[22] BUsIBUANCS TOCTOBIPHUMHU Ta MPHU aHAII31
pesynbtatiB JI3MPT obGctexenni 60 xBopux 3
MeTacTa3aMH KOJIOPEKTalIbHOTO paKy B MeYiH-
Ky [24].

Taxkum uumHOM, 3B’a30k BeauuuHu BK]] 3
0e3penuANBHOIO Ta 3aTajJbHOI0 BHIKUBAHICTIO
BHUSBJICHO Ta OMHUCAHO SMOHCHKUMHU IOCHIJ-
HUKaM¥ [22-24]. Sxmo ue CUIbHUU KOpems-
MiHHUN 3B’ 530K (@ 1HOMI ¥ PyHKIIOHATBHUN),
TO JIOTIYHO OYIKYBaTH ICHYBaHHS 3B SI3KYy

mii IpoTSATOM OJHOTO THIKHS Tepen pe3ekiiero MK BenuduHorw BKJ[ Ta indexmiiinumu
Tadauua 2. BK/I 3;10sikicHUX Ta MeTaCTATUYHMUX NMYXJUH MEeYiHKHU
Hosonorist KiabkicTh BKJI, 10—3 mm?/c
XBOPHX MiH CA£CO MaKC
Bona [4,13] — 2,43 —2.92 -
InTakTHaA TKAaHH-
Ha NEeYIHKH 0,89 1,44+0,23 2,54
Panmionoriyauii po3mip NyXJIMHU
<1,5cm
XT'K 11 0,39 1,01+0,24 1,62
'K 14 0,59 0,81+0,12 1,35
MeTtactazu KPP 16 0,24 0,78+0,27 1,54
Panionoriyauii po3mip NyXJuHU
>1,5cm
XT'K 12 0,54 1,21+0,24 1,99
'K 10 0,83 1,09+0,14 1,89
MeTtactazu KPP 15 0,31 1,19+0,29 1,85
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YCKJIAJHEHHSIMHU IiCIsI BEIUKUX PE3eKIlii me-
YiHKH, SIKy 1 nependadaeThcsi BUSIBUTU y Ha-
IIOMY IPOCHEKTUBHOMY JOCJI1PKEHHI.

Y To#i camuii Wac y OHKOJOTII BiJOMUM
¢beHoMeH 4acTKOBOi HEBIATBOPIOBAHOCTI pe-
3yJbTATIB: JNOCJITHUKHK OJaHiel W Tiel camoi
npo0iieMu B pi3HUX KpaiHaxX, IPaLIOIOUU 3 Of-
HUMH ¥ THMHU CaMUMHU TE€XHOJOTISIMH Ta HO-
30JI0T1SIMH, BUKOPHUCTOBYIOYH YaCOM OJTHAKOBY
amaparypy, OTpUMYIOTh CylepeusuBi pe3ylib-
tatu [2]. TONOBHOIO MPUUYMHOI HEBIATBO-
pPIOBAaHOCTI € HaJA3BUYailHa BapiabeNbHICTD,
XapakTepHa aisi O10JOTIYHMX CHCTEM 3ara-
J0M 1 6araTopa3oBo MOCHIJIEHA y pa3l paKOBUX
nyxyuH. [IpuramanHa 01010T1YHUM CUCTEMaM
MIHJMBICTh O3HA4yae, IO HE CJiJ OYiKyBaTH
000B’SI3KOBOTO BIJATBOPEHHS pPe3yJbTaTiB Yy
HAWAPIOHIIIUX MOAPOOUIIIX.

BucHoBKu

JocniakeHHs] ToKa3alu MOXKIUBICTh TIPOT-
HO3yBaHH# 3a BennunHow BK/] panne peunau-
ByBaHHsS a00 METAaCTaTHYHWUNA PEIUIUB TiCIIs
panukanpHoi pesekmii I'TIK [8,14], 6e3penu-
JMBHOTO Ta 3arajlbHOr0 BUKMBAHHS IpPU paH-
Hiit ['IIK, BCLC cranii 0 Ta A [22-24]. Ilinkom
OuUiKyBaHa 1 peasi3amisi MOXJIHUBOCTI MPOTHO-
3yBaHHS 32 BenmunHO0 BK]l po3BuTKY iH(eEK-
IMHUX YCKJIaJHEHb IICIs pPe3eKLil MeUiHKH.

Hnst ctBopeHHss 06a3zm nmanux aias MPT
MOHITOPUHTY XBOpPHUX TMICJHsA BEJIUKHUX pe-
3eKIid MeYiHKW IS iX MOAAJbIIOTO TIPO-
CIIEKTUBHOTO CIOCTEPEkKEHHS Ta BHU3HAYECH-
H9 €(QEeKTUBHOCTI NPOTHO3YBaHHSA YyCKJaj-
HeHb mo BeanuuHi BKJ[ BCi mamienTw mis-
XOM BUKOPHCTAaHHS MEI1aHHOTO 3HAa4YeHHS
BKJ] (1,38x10-3 mm?*/c) sik moporoBe 3Ha-
YeHHsSI JUIS TOALTY XBOPUX Ha TPYNH 3 BHUCO-
kuM BKJ[ Ta 3 Husekum BK]l) Oynu posmo-
NiJeHl Ha 2 Tpynu: 13 CepelHIM HU3BKUM
BKJI = 0,96 x10-3 mm?/c (n = 38) Ta cepentim
Bucokum BKJ[ = 1,73 x10-3 mm?/c (n = 38).

3asiBa nmpo BHecok aBTOpiB: B.Il. Poma-
HIOK — KOHIIENITYyami3amis 10CaKEHHS, MEeTO-
noJoris, 30ip Ta 00poOka JaHUX, HATTUCAHHS,
T.€. MaiieBCcbkuil — Kypallis JaHUX, aHali3,
penaryBaHHS.

Indopmanis nmpo kKoHGUIKT iHTepeciB.
ABTOpHU 3asBISIOTH PO BIACYTHICTh KOH(DIIK-

Ty IHTepeciB, MOB’sA3aHUX 3 HAMMCAHHSIM Ta
nyOiKkaIiero miei cTaTTi.

®dinancyBannsi. Pobora mpoBeneHa y
paMKax JaucepTaliifHoro mociijykeHHs «lH-
dexIiiiHl ycKIagHeHHS Ta X KOPEKIlis Micis
OOMIMPHUX PE3EKIH MEYIHKU», TEPMIH BUKO-
HaHHA 2021-2025 pp.
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IHOOPMATUBHICTb
NU®Y3IMHO-3BAKEHOI MPT
NPU OBCTEXEHHI XBOPUX 3

NEPBUHHUMMH 3JIOSKICHUMHA

TA METACTATUYHUMHU
NYXJIUHAMHU NEYTHKHA

B.Il. Pomaniok, T.€. Mayiescvkuii

MeTta pocaigxkeHHs — iginiamnisgs 6a3u ga-
HUX XBOPHUX 13 3JI0AKICHUMHU Ta METAacTaTH4-
HUMU NyXJuHaMu nedinku piaa MPT moniTo-
PUHTY TICJs BEJIUKHMX PE3EKIIN MEeYiHKH Ta
BU3HAUYCHHS €(QEKTUBHOCTI MPOTHO3YBAHHS
YCKJIaAHEHb MO BEJIMYMHI BUMIPIOBAHOTO KO-
edimienty audysii (BKI).

Marepiaa i metoau gocaimxenus. Jliar-
HOCTHYHI MynbTHnapameTpuaHi MPT obGcre-
KEHHSI BUKOHAH1 y 78 XBOpUX 3 MEPBUHHUMU
3MOSIKICHUMH Ta METacTaTUYHUMHU MyXJIHUHA-
MU TmediHku (43 4oyoBikiB, 35 XKIHOK BIKOM
Bix 31 poky 10 79 poKiB): remaTouentosipHa
kapuuHoma (I'IIK) — 24, xonaHTioKapIuHO-
Ma (XI'K) — 23, meTacTazu KOJOPEKTAIBHOTO
paky (KPP) — 31. XBopi obcTexeHi Ha ama-
pari Magnetom Vida 3 iHAYKIIi€0 MarHiTHOTO
nonst 3,0 Tan 3 BUKOpUCTAaHHAM MapaMarHiTHO-
ro KOHTPAcTHOTOo 3aco0y «JloTaBicTy.

Pe3yabTaTH Ta iXx 00roBopeHHs. BuBueHo
narepan marHiTokoHTpactyBanus ['I[K, XT'K
ta metactra3iB KPP. Jlns XI'K ta meracrasiB
KPP xapaktepHo crmabke TOCTYyNMOBE HAaKO-
nudeHHs «JloTtaBicTy» 3 TinepBacKyJIspHUM

24. Yoshikawa M, Morine Y, Yamada S,
Miyazaki K, Tokuda K, Saito Y, Arakawa Y,
Ikemoto T, Imura S, Shimada M. Prognostic
prediction of resectable colorectal liver
metastasis using the apparent diffusion
coefficient from diffusion-weighted magnetic
resonance imaging. Ann Gastroenterol Surg.
2020 Oct 5;5(2):252-258. doi: 10.1002/
ags3.12404.

25. Zheng X, Lu J, Zhang H, Yuwen Q.
Apparent diffusion coefficient is a good
marker in predicting the prognosis in colorectal
cancer liver metastases: a diagnostic study.
J Gastrointest Oncol. 2022 Oct;13(5):2375-
2381. doi: 10.21037/jgo-22-861.

INFORMATIVENESS OF
DIFFUSION-WEIGHTED MRI IN
THE EXAMINATION OF PATIENTS
WITH PRIMARY MALIGNANT AND
METASTATIC LIVER TUMORS

V.P. Romaniuk, T.E. Matsievsky

The purpose of the study is to initiate
a database of patients with malignant and
metastatic liver tumors for MRI monitoring
after major liver resections and to determine
the effectiveness of predicting complications
by the value of the measured diffusion coef-
ficient (MDC).

Research material and methods. Diag-
nostic multiparametric MRI examinations
were performed in 78 patients with prima-
ry malignant and metastatic liver tumors
(43 men, 35 women aged 31 to 79 years): he-
patocellular carcinoma (HCC) — 24, cholan-
giocarcinoma (CC) — 23, colorectal cancer
metastases (CRC) — 31. Patients were exam-
ined on the Magnetom Vida apparatus with
magnetic field induction of 3.0 T using the
paramagnetic contrast agent «Dotavisty.

Results and their discussion. The pat-
terns of magnetocontrast of HCC, CC and
CRC metastases were studied. CC and CRC
metastases are characterized by a weak grad-
ual accumulation of «Dotavist» with a hy-
pervascular rim in the arterial/portal phase
(65.2% and 61.3% of patients, respectively),
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000KOM B apTepiajbHil/MOpTanbpHil ¢asi
(65,2% Ta 61,3% xBOpUX BiIMOBITHO),
'K — rimepBackynsipHUA TUI 3 BUMHBAH-
HIM «JloTaBicTy» B MOpTalbHINA/TpaH3UTOP-
Hil da3i (91,6%). Orpumano 3naueHHs BK/]
(10-3 mm?*/c) mns XTK, I'lIK i meracrasiB
KPP ¢ 3 pamiomoriuaum posmipom < 1,5 cm
u> 1,5 cm: 1,01+0,24, 0,81+0,12, 0,78+0,27
u 1,21+0,24, 1,09+0,14, 1,19+0,29 Bigmosija-
Ho. [Ipu moporoBomy 3naueHHi BK/[ myxnuuu
1,28x10-3 MM?/¢ 94yTIMBICTh, CICUDIUHICTD,
TOYHICTh, MO3UTHBHA Ta HETAaTUBHA MPOTHOC-
THYHA 3HAYYIIICTh KiJTbKICHOTO aHalizy nudy-
31iHO-3BaKEHOTO 300pa’KeHHS MPH JiarHOC-
tuni cknana 79,0%, 66,6%, 73,6%, 69,8%,
80,3% BI1AMOBIIHO.

BucnoBku. Jlns cTBOpeHHs 0a3u naHUX
s MPT MOHITOpUHTY XBOPHUX MICHS BEJIH-
KUX pEe3eKUild Me4YiHKW I iX MOAAJbIIOro
MPOCIEKTUBHOTO CIIOCTEPECKEHHS Ta BU3HA-
YyeHHs €()eKTUBHOCTI MPOTHO3YBAaHHS yCKJIa-
HeHb 10 BenuuuHi BKJl  Bcl mamieHTH miis-
XOM BHUKOPHCTAaHHS MEIIaHHOTO 3Ha4YCHHS
BKJI (1,38x10—3 mm?/c), siK OpPOTOBE 3Ha-
YeHHS U TOAINYy XBOPHMX Ha TpPyHnu 3 BHU-
cokuM BK/I ta 3 mHuszskum BKJI, Oynu pos-
MOJUIEH] Ha 2 TPYNHU: 13 CEpelHIM HHU3BKUM
BK/]= 0,96 x10—3 mm?/c (n = 38) Ta cepenHim
BucokuM BKJT = 1,73 x10—3 mm?/c (n = 38).

KawuoBi caoBa: MarHiTHO-pe30HaHCHA
ToMorpadis, mediHka, MyXJIWHU TEYiHKU, BU-
MipioBaHMH koeQiuieHT audys3ii, pe3exuis
MEeYiHKH, MPOTHO3YyBAaHHS MicCasONepaliiHuX
yCKJIaJHEHb.

HCC is a hypervascular type with «Dota-
vist» washout in the portal/transient phase
(91.6%). The MDC values (10—3 mm?/s) were
obtained for CC, HCC and CRC metastases
with radiological size < 1.5 cm and > 1.5 cm
were 1.01+0.24, 0.81+0.12, 0.78+0.27 and
1.214+0.24, 1.09+0.14, 1.19+0.29, respective-
ly. At the threshold value of the tumor MDC
of 1,28%10-3 mm2/s, the sensitivity, specific-
ity, accuracy, positive and negative prognos-
tic value of quantitative analysis of the diffu-
sion-weighted image in diagnosis was 79.0%,
66.6%, 73.6%, 69.8%, 80.3%, respectively.

Conclusions. To create a database for
MRI monitoring of patients after major
liver resections for their further prospec-
tive observation and to determine the ef-
fectiveness of predicting complications by
the value of MDC, all patients were divid-
ed into 2 groups by using the median value
of MDC (1.38x10-3 mm?/s) as a threshold
value for dividing patients into groups with
high MDC and low MDC: with a median low
MDC = 0.96 x10-3 mm?/s (n = 38) and a me-
dian high MDC = 1.73x10- 3 mm?/s (n = 38).

Key words: magnetic resonance imaging,
liver, liver tumors, measured diffusion coeffi-
cient, liver resection, prediction of postopera-
tive complications.
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An overview of reviews (umbrella review
or review of reviews) is a type of review that
is relevant for areas of scientific knowledge
with a large number of reviews on similar
topics.

A bibliometric analysis is the application
of statistical methods to analyze quantitative
data on scientific publications to assess the
effectiveness of research, the productivity of
authors, and the impact of articles on scientif-
ic and practical results in a particular field of
science [6,16]. The results of such an analy-
sis are practically reviews of highly cited ar-
ticles.

Technologies of bibliometric analysis.
VOSviewer is a software tool for constructing
and visualizing bibliometric networks, which
can include citation, bibliographic coupling,
co-citation, or co-authorship relations. VOS-
viewer Online creates the ability to embed in-
teractive visualizations into online platforms.

VOSviewer was developed by the staff of
the Center for Science and Technology Studies
of Leiden University (https://www.cwts.nl)
[27]. The program allows to work with data
from different sources (WoS, Scopus, Dimen-
sions, CrossRef, Medline), is regularly updat-
ed, is distributed free of charge and does not
require installation.

CiteSpace is a free Java application for
visualizing and analyzing trends and patterns
in scientific literature. It is designed as a tool
for progressive visualization of a knowledge

area [4]. The focus is on finding critical points
in the development of a field or area, espe-
cially intelligent turning points and pivotal
points. CiteSpace provides various features
to facilitate the understanding and interpre-
tation of network patterns and historical pat-
terns, including identifying fast-growth topic
areas, finding citation hotspots in the country
of publication, decomposing the network into
clusters, automatically tagging clusters with
terms from cited articles, geospatial collabo-
ration patterns, and unique areas of interna-
tional collaboration.

Let us note the first applications of these
software tools in national medicine [1,3].

The purpose of the article is to conduct
a scoping review of the top 100 highly cited
articles on radiological topics.

The first 100 articles in the analysis reflect
highly cited articles (articles are necessarily
ranked by the number of citations) that have
had the greatest impact on research within
a particular problem in radiology, highligh-
ting the most productive authors/institutions
that have made a significant contribution to
a particular subspecialty/segment of medical
knowledge, define and stimulate trends, goals
and objectives in radiology. It is on the ba-
sis of the topl100 articles that it is advisab-
le to compile a Patent Information Search
Report when requesting funding. There is
a problem with planning adequate research
work in national radiology [2].
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Research has certain limitations: lack of
equality/parity between articles; due to the
short period between publication and citation,
recent articles are at a disadvantage as they are
less likely to be cited; only English-language
literature was used, which led to the exclusion
of important literature from other databases
or languages; indexing in Scopus and Web of
Science cannot be an absolute guarantee of
high quality publications.

The top 100 articles on cardiac CT [11].
The range of citations was 178-1925 with an
average of 319.5. Only 17 articles were cit-
ed more than 500 times, and the vast major-
ity (n = 72) were cited between 200 and 499
times. More than half of the articles (n = 52)
were from the United States and more than a
quarter (n = 21) from the United Kingdom.
86% of the articles were published between
2000 and 2014, and only 1 article was pub-
lished before 1990.

The top 100 articles on cardiac CT [18].
The analysis was based on Scopus and Web of
Science (WOS) databases. Informative indi-
cators: number of authors, study design, pa-
tient cohort size, and department affiliation.
100 articles were published in 1990-2012,
with the majority (53) published in 2005-
2009. The range of citations was 196-3354,
the number of citations per year was from 9.5
to 129.0 with a median and mean of 30.9 and
38.7, respectively. In most publications, the
sample size of the examined patients was 200
patients or less.

The top 49 articles on burnout among
radiologists [21]. Bibliometric analysis con-
ducted by 2 independent reviewers separately
based on Scopus database for data extraction
using Medical Subject Headings and the Inter-
national Classification of Diseases keywords.
49 articles were selected for analysis. The
statistical package for social sciences version
20 was used. Pearson correlation coefficient,
Kruskal Wallis test and Mann-Whitney U test
were applied.

The most productive period in terms of the
number of publications occurred in the peri-
od from 2017 to 2019. A total of 160 authors
contributed to the study of the problem, with
an average of 3.26 authors per article. About
41.68% of the authors were women, whilst

35% of them were first authors. The author’s
co-citation analysis included 188 cited au-
thors, 13 of whom were cited at least 70 times.
Only 6 out of 49 studies were funded by vari-
ous government institutions and non-govern-
mental organizations. Only one article on this
subject is known in national radiology [24].

The top 100 articles in stroke imaging
based on Scopus and Web of Science data
[17]. The articles were reviewed for appli-
cability by two radiology trainees with more
than 10 years of experience in neuroimaging.
Informative indicators: article title, Scopus
citations, year of publication, journal, journal
impact factor, authors, number of institutions,
country of origin, study topic, study design
and sample size.

The number of citations ranged from 159
to 810, and the number of citations per year
ranged from 5.7 to 516.0. The majority of ar-
ticles were published between 1996 and 2000
(n = 43). Articles were published in 18 jour-
nals, most frequently in Stroke (n = 40). There
were 46 articles on MRI, 16 on CT, and 10 on
fMRI. The most common study topic is prog-
nostic use of an imaging modality (n = 27).

The top 100 articles on cone beam com-
puted tomography (CBCT) [9]. The basis of
the analysis was the Scopus database for the
period from 1998 to 2012. Informative indi-
cators: number of citations, citation density,
journal title, impact factor, category and quar-
tile of journals, year of publication, authors
with their affiliations, type of article and topics
covered. The range of citations was from 86
to 624, with an average of 161.9 citations per
article. The top 100 articles were distributed
in 29 journals, and the journal with the high-
est number of articles was Dentomaxillofacial
Radiology (n = 16). 8 authors published more
than 3 articles. The most studies were per-
formed in the United States (n = 38), followed
by the United Kingdom (n = 12).

The top 50 on the use of cone beam com-
puted tomography (CBCT) in the oral cavity
and maxillofacial area [29]. The database
was created by combining search results from
Thomson Reuters Web of Science and Elsevi-
er’s Scopus. Search fields: CBCT; pathologies
of the oral cavity and maxillofacial area; an-
atomical structures of the oral cavity and
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maxillofacial area. The publications were
ranked by number of citations and reviewed by
2 independent reviewers. A total of 50 publica-
tions were selected for the study. The number
of citations ranged from 43 to 170 with an av-
erage value of 55.5. 5 publications were cited
more than 100 times. All but one article were
published after 2000. The most widely pub-
lished journal was the American Journal of
Orthodontics and Dentofacial Orthopedics
(n = 12), and the United States (n = 15) was
the most productive country in this field. The
majority of articles (n = 27) discussed imaging
of primary dental pathologies, imaging of bone
grafts or dental implants (n = 7), upper respira-
tory tract (n = 5), facial skeleton (n = 4), and
other maxillofacial structures (n = 7).

The top 100 articles in the radiology of
trauma [7]. The basis of the analysis was the
Web of Science (WOS) database using key-
words. The articles were ranked by number of
citations and verified by 2 radiologists. Infor-
mative indicators: all references in the WOS
database, year, journal, authors, department
affiliation, type and design of study, sample
size, imaging modality, subspecialty, organ
and topic. The range of citations was from 82
to 252, the number of citations per year was
from 2.6 to 37.2. Many articles were published
in the 1990s (n = 45) and 1980s (n = 31).
The articles were published in 24 journals,
most commonly in the Journal of Radiology
(n =31) and Journal of Trauma-Injury, In-
fection and Critical Care (n = 28). The ar-
ticles had an average of 5 authors, and 35% of
the first authors were affiliated with a depart-
ment other than radiology. 46 articles had a
sample size of 100 or less. CT was the most
common modality (n = 67), followed by MRI
(n = 22) and radiography (n = 11). The most
common subspecialties were neuroradiology
(n = 48) and abdominal radiology (n = 36).

The top 100 articles in head and neck
radiology [20]. Time of analysis: April 2020.
Scope of analysis: 24,664 articles (Web of
Science). According to the study design, ar-
ticles on radiotherapy were not considered.
The list of article titles with the year of pub-
lication and the number of citations is given
below and is of interest for readers to analyze
independently in many aspects.

Decoding tumor phenotype by noninvasive
imaging using a quantitative radiomics ap-
proach (hereinafter year of publication year,
2014; citations: 1185).

Tumor volume in pharyngolaryngeal squa-
mous cell carcinoma: comparison at CT, MR
imaging, and FDG PET and validation with
surgical specimen (2004; 448).

Head and neck lesions: characterization
with diffusion-weighted echo-planar MR ima-
ging (2001; 352).

Prognostic impact of hypoxia imaging
with F-18-misonidazole PET in non-small
cell lung cancer and head and neck cancer be-
fore radiotherapy (2005; 317).

Detection of metastasis in cervical lymph-
nodes — CT and MR criteria and differential
diagnosis (1992; 315).

Prospective comparison of F-18-FDG
PET with conventional imaging modalities
(CT, MRI, US) in lymph node staging of head
and neck cancer (1998; 306).

Head and neck cancer: clinical useful-
ness and accuracy of PET/CT image fusion
(2004; 287).

Tumor hypoxia imaging with [F-18] fluo-
romisonidazole positron emission tomogra-
phy in head and neck cancer (2006; 260).

Fluorodeoxyglucose imaging: a method to
assess the proliferative activity of human can-
cer in vivo. Comparison with DNA flow cy-
tometry in head and neck tumors (1988; 238).

Comparison of CT and MR imaging in
staging of neck metastases (1998; 229).

Diffusion-weighted magnetic resonance
imaging for predicting and detecting early
response to chemoradiation therapy of squa-
mous cell carcinomas of the head and neck
(2009; 228).

Role of diffusion-weighted MR imaging in
cervical lymphadenopathy (2006; 223).

Head and neck malignancy: is PET/
CT more accurate than PET or CT alone?
(2005; 218).

Discrimination of metastatic cervical
lymph nodes with diffusion-weighted MR
imaging in patients with head and neck cancer
(2003; 218)

Dual time point fluorine-18 fluorodeox-
yglucose positron emission tomography: a
potential method to differentiate malignancy
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from inflammation and normal tissue in the
head and neck (1999; 216).

Extracranial head and neck: PET imaging
with 2-[F-18] fluoro-2-deoxy-D-glucose and
MR imaging correlation (1993; 215).

Computed tomography of cervical and ret-
ropharyngeal lymph nodes: normal anatomy,
variants of normal, and applications in sta-
ging head and neck cancer. Part II: pathology
(1983; 211).

Head and neck squamous cell carcinoma:
value of diffusion-weighted MR imaging for
nodal staging (, 2009; 208).

FDG PET studies during treatment: pre-
diction of therapy outcome in head and neck
squamous cell carcinoma (2002; 201).

Modern imaging techniques and ultra-
sound-guided aspiration cytology for the as-
sessment of neck node metastases: a prospec-
tive comparative study (1993; 201).

Diagnostic performance of post-treatment
FDG PET or FDG PET/CT imaging in head
and neck cancer: a systematic review and
meta-analysis (2011; 200).

Common and uncommon sonograph-
ic features of papillary thyroid carcinoma
(2003; 200).

Comparison of fluorine-18-fluorodeoxy-
glucose PET, MRI and endoscopy for staging
head and neck squamous-cell carcinomas
(1995; 198).

F-18-fluorodeoxyglucose positron emis-
sion tomography to evaluate cervical node
metastases in patients with head and neck
squamous cell carcinoma: a meta-analysis
(2008;196).

Serial positron emission tomography scans
following radiation therapy of patients with
head and neck cancer (2001; 195).

F-18-FDG PET and CT/MRI in oral cavity
squamous cell carcinoma: a prospective study
of 124 patients with histologic correlation
(2005; 194).

Imaging-based nodal classification for
evaluation of neck metastatic adenopathy
(2000; 193).

Detection of lymph node metastases in
head and neck cancer: a meta-analysis com-
paring US, USgFNAC, CT and MR imaging
(2007; 189).

[F-18] Galacto-RGD positron emission

tomography for imaging of alpha v beta 3
expression on the neovasculature in patients
with squamous cell carcinoma of the head and
neck (2007; 188).

The use of FDG-PET in the detection and
management of malignant lymphoma: corre-
lation of uptake with prognosis (1991; 188).

Recurrence of head and neck cancer af-
ter surgery or irradiation: prospective com-
parison of 2-deoxy-2-[F-18]fluoro-D-glucose
PET and MR imaging diagnoses (1996; 187).

Detection of lymph node metastases of
squamous-cell cancer of the head and neck
with FDG-PET and MRI (1995; 186).

Initial clinical experience with dextran-
coated superparamagnetic iron oxide for de-
tection of lymph node metastases in patients
with head and neck cancer (1994; 184).

PET-CT surveillance versus neck dis-
section in advanced head and neck cancer
(2016; 182).

Clinical utility of F-18-FDG PET/CT in
assessing the neck after concurrent chemo-
radiotherapy for locoregional advanced head
and neck cancer (2008; 182).

Central nodal necrosis and extracapsular
neoplastic spread in cervical lymph nodes:
MR imaging versus CT (1992; 179).

FAZA PET/CT hypoxia imaging in patients
with squamous cell carcinoma of the head and
neck treated with radiotherapy: results from
the DAHANCA 24 trial (2012; 178).

Positron emission tomography: a new, pre-
cise imaging modality for detection of prima-
ry head and neck tumors and assessment of
cervical adenopathy (1992; 177).

Use of positron emission tomography with
fluorodeoxyglucose in patients with extracra-
nial head and neck cancers (1994; 175).

The role of fluorodeoxyglucose positron
emission tomography in cervical lymph node
metastases from an unknown primary tumor
(2004; 174).

Occult metastatic neck disease: detection
with US and US-guided fine-needle aspiration
cytology (1991; 171).

Hypoxia imaging with FAZA-PET and
theoretical considerations with regard to
dose painting for individualization of radio-
therapy in patients with head and neck cancer
(2007; 169).
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Ultrasonographic differentiation between
metastatic and benign lymph nodes in patients
with papillary thyroid carcinoma (2005; 169).

Positron emission tomography of patients
with head and neck carcinoma before and af-
ter high dose irradiation (1994; 169).

Exploratory prospective trial of hypoxia-
specific PET imaging during radiochemother-
apy in patients with locally advanced head-
and-neck cancer (2012; 167).

Prospective study of [F-18] fluoro-
deoxyglucose positron emission tomogra-
phy and computed tomography and magnetic
resonance imaging in oral cavity squamous
cell carcinoma with palpably negative neck
(2006; 162).

Normal FDG distribution patterns in
the head and neck: PET/CT evaluation
(2005; 161).

Detection of head and neck squamous
cell carcinoma with diffusion weighted MRI
after (chemo) radiotherapy: correlation be-
tween radiologic and histopathologic findings
(2007; 160).

Parathyroid imaging: technique and role in
the preoperative evaluation of primary hyper-
parathyroidism (2007; 159).

F-18-FDG PET/CT for detecting nodal
metastases in patients with oral cancer staged
NO by clinical examination and CT/MRI
(2006; 156).

Surveillance for recurrent head and neck
cancer using positron emission tomography
(2000; 156).

Reproducibility of intratumor distribution
of F-18-fluoromisonidazole in head and neck
cancer (2008; 155).

Necrosis in metastatic neck nodes: diag-
nostic accuracy of CT, MR imaging, and
US (hereinafter year of publication year,
2004; 154).

Intraoperative cone-beam CT for guidance
of head and neck surgery: assessment of dose
and image quality using a C-arm prototype
(2006; 153).

Diffusion-weighted MR imaging in the
head and neck (2012; 151).

Dose painting in radiotherapy for head and
neck squamous cell carcinoma: value of repeat-
ed functional imaging with F-18-FDG PET,
F-18-Fluoromisonidazole PET, diffusion-

weighted MRI, and dynamic contrast-en-
hanced MRI (2009; 151).

Does F-18-FDG PET/CT improve the de-
tection of posttreatment recurrence of head
and neck squamous cell carcinoma in patients
negative for disease on clinical follow-up?
(2009; 149).

Metabolic tumor volume of [F-18]-fluoro-
deoxyglucose positron emission tomography/
computed tomography predicts short-term
outcome to radiotherapy with or without che-
motherapy in pharyngeal cancer (2009; 148).
Imaging of salivary gland tumors (2008; 147).

Performance of immuno-positron emis-
sion tomography with zirconium-89-labeled
chimeric monoclonal antibody U36 in the de-
tection of lymph node metastases in head and
neck cancer patients (2006; 147).

Neoplastic invasion of the laryngeal carti-
lage: comparison of MR imaging and CT with
histopathologic correlation (1995; 147).

F-18-FDG metabolic tumor volume and
total glycolytic activity of oral cavity and
oropharyngeal squamous cell cancer: adding
value to clinical staging (2012; 145).

Metabolic tumor volume predicts for re-
currence and death in head-and-neck cancer
(2009; 145).

Cervical lymphadenopathy: ratio of long-
to short-axis diameter as a predictor of malig-
nancy (1995; 145).

FDG-PET/CT imaging for preradiotherapy
staging of head-and-neck squamous cell car-
cinoma (2005; 144).

Staging of the neck in patients with oral
cavity squamous cell carcinomas: a prospec-
tive comparison of PET, ultrasound, CT and
MRI (2000; 144).

Sonographic evaluation of cervical lymph
nodes (2005; 142).

Positron emission tomography with [F-18]
fluorodeoxyglucose improves staging and pa-
tient management in patients with head and
neck squamous cell carcinoma: a multicenter
prospective study (2010; 139).

The role of FDG PET in management of
neck metastasis from head-and-neck cancer af-
ter definitive radiation treatment (2005; 137).

Sonography of neck lymph nodes. Part II:
abnormal lymph nodes (2003; 137).

Head and neck cancer: detection of
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recurrence with PET and 2-[F-18] fluoro-
2-deoxy-D-glucose (1995; 136).

Value of diffusion-weighted MR imaging
in the differentiation between benign and ma-
lignant cervical lymph nodes (2009; 135).

Role of diffusion-weighted echo-planar
MR imaging in differentiation of residual or
recurrent head and neck tumors and posttreat-
ment changes (2007; 134).

FDG-PET prediction of head and neck
squamous cell cancer outcomes (2004; 134).

F-18-EF5: a new PET tracer for imaging
hypoxia in head and neck cancer (2008; 133).

Malignant cervical lymphadenopathy: diag-
nostic accuracy of diffusion-weighted MR im-
aging (2007; 133).

Computed tomography of cervical and ret-
ropharyngeal lymph nodes: normal anatomy,
variants of normal, and applications in stag-
ing head and neck cancer. Part I: normal anat-
omy (1983; 133).

Tumour hypoxia imaging with [F-18]
FAZA PET in head and neck cancer patients:
a pilot study (2007; 131).

The size of lymph nodes in the neck on so-
nograms as a radiologic criterion for metasta-
sis: how reliable is it? (1998; 131).

PET monitoring of therapy response in
head and neck squamous cell carcinoma
(,2009; 129).

Hemangiomas and vascular malformations
of the head and neck: MR characterization
(1993; 128).

Imaging perfusion and hypoxia with pet
to predict radiotherapy response in head-and-
neck cancer (2004; 127).

Computed tomography of cervical lymph
nodes. Staging and management of head and
neck cancer (1985; 127).

Posttreatment assessment of response
using FDG-PET/CT for patients treated with
definitive radiation therapy for head and neck
cancers (2006; 126).

Orbit, skull base, and pharynx: con-
trast-enhanced fat suppression MR imaging
(1991; 126).

Prediction of response to chemoradiation
therapy in squamous cell carcinomas of the
head and neck using dynamic contrast-en-
hanced MR imaging (2010; 125).

Is there a role for positron emission

tomography with 18F-fluorodeoxyglucose
in the initial staging of nodal negative oral
and oropharyngeal squamous cell carcinoma
(2002; 125).

Necrotizing fasciitis of the head and neck:
role of CT in diagnosis and management
(1997; 125).

Tumor perfusion rate determined noninva-
sively by dynamic computed tomography pre-
dicts outcome in head-and-neck cancer after
radiotherapy (2003; 124).

Fluorodeoxyglucose imaging of advanced
head and neck cancer after chemotherapy
(1993; 124).

Value of diffusion-weighted MR imaging
in the differentiation between benign and ma-
lignant cervical lymph nodes (2009; 122).

Differentiation of benign and malignant
pathology in the head and neck using 3T ap-
parent diffusion coefficient values: early ex-
perience (2008; 122).

Usefulness of the apparent diffusion coef-
ficient in line scan diffusion-weighted imaging
for distinguishing between squamous cell car-
cinomas and malignant lymphomas of the head
and neck (2005; 121).

Can pretreatment computed tomography
predict local control in T3 squamous cell car-
cinoma of the glottic larynx treated with de-
finitive radiotherapy? (1997; 120).

F-18-FDG PET/CT metabolic tumor volu-
me and total lesion glycolysis predict out-
come in oropharyngeal squamous cell carci-
noma (2012; 118).

Superparamagnetic iron oxide — enhanced
MR imaging of head and neck lymph nodes
(2002; 118).

Coregistered FDG PET/CT-based textural
characterization of head and neck cancer for
radiation treatment planning (2009;117).

Utility of FMISO PET in advanced head and
neck cancer treated with chemoradiation in-
corporating a hypoxia-targeting chemothera-
py agent (2005; 117).

New needle for MR-guided aspiration cy-
tology of the head and neck (1987;117).

Predictive value of diffusion-weighted
magnetic resonance imaging during chemora-
diotherapy for head and neck squamous cell
carcinoma (2010; 115).

There are associations between the char-
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acteristics of article titles and the number
of their citations [5]. For example, each ad-
ditional word in the title or abbreviations in
the title increase the number of citations by
10-15%. The title of the article is more im-
portant for the reader than the abstract of the
article.

The top 100 articles on the treatment of
cancer of the nasopharynx [30] The search
for articles was carried out on October 12,
2022 for the period from 2000 to 2019 using
the Web of Science database. These 100 ar-
ticles were cited a total of 35,273 times, with
an average number of citations of 281 times.
84 scientific and 16 review articles were pub-
lished. The most articles were published by
the Journal of Clinical Oncology (n =17), the
International Journal of Radiation Oncolo-
gy, Biology and Physics (n =13) and Can-
cer Research (n=9). The journals Cancer
Epidemiology Biomarkers & Prevention,
the Lancet, Cancer Cell, Molecular Cancer
and the New England Journal of Medicine
had the highest average citations per article.
The most articles were from China (n = 71),
followed by the United States (n = 13), Sin-
gapore (n = 4) and France (n = 4). Modulated
radiotherapy technology (n = 13), concurrent
chemoradiotherapy (n = 9), and neoadjuvant
chemoradiotherapy (n = 5) were the top three
research topics.

The top 100 articles on the treatment of
nasopharyngeal cancer with stereotactic
body radiation therapy (SBRT) [15]. The
basis of analysis was the Web of Science da-
tabase as of September 29, 2021. Informative
indicators: year of publication, source title,
country/region, organization, total number of
citations and average number of citations per
year. These 100 articles were cited a total of
26,540 times and the average number of cita-
tions was 190 (range 138—1688). The article
[26] «Stereotactic body radiation therapy for
inoperable early stage lung cancer» had the
highest total number of citations (1688 times).
The International Journal of Radiation On-
cology, Biology, Physics published the largest
number of articles (37 articles), followed by
the Journal of Clinical Oncology (13 artic-
les). The United States contributed the high-
est number of articles (67 articles), followed

by Canada (18 articles). The most cited re-
search objects were primary lung cancer (33
articles, 10,683 citations) and oligometasta-
ses (30 articles, 7,147 citations). Early stage
non-small cell lung cancer and oligometasta-
ses have been the most cited research areas in
the top 100 SBRT publications, and SBRT in
combination with immunotherapy has been a
hot topic in the past few years.

The top 100 articles on breast radiology
[12]. The basis of analysis was 114,426 ar-
ticles from the Web of Science database that
were available in English only. Informative
indicators: first author, year of publication,
journal, country of origin, primary institution,
number of citations and average number of ci-
tations per year, impact factor and 5-year im-
pact factor of journals. The citation range was
from 515 to 3660. Half of the articles in the
list were published between 2001 and 2010.
Radiology had the highest number of publi-
cations (n = 17), followed by JAMA (n =9).
The most common topic of publications was
diagnosis (n = 83). Study design of articles:
mammography — 49, MRI — 26, ultrasound —
26, PET - 10, CT — 5, other imaging technolo-
gies — 5.

The most cited article [23], which re-
ceived 3660 citations (averaged over 23 years
since publication, corresponding to =159 ci-
tations each year). This clearly indicates that
the article «Nonrigid article registration
using free-form deformations: application
to breast MR images» continues to have
a lasting and strong impact on the field of
breast radiology.

It should be noted that this article, as well
as the second most cited article «Elastograp-
hy: a quantitative method for imaging the
elasticity of biological tissues» in this field
[19] was published before the turn of the cen-
tury. Previously published papers may seem
more influential. However, while this caveat
should be borne in mind, the magnitude of the
influence these articles have had is undeni-
able.

The higher the journal impact factor, the
more influential the journal is. The impact
factor of these 3 journals varies significantly:
Radiology — 29.1, JAMA — 157.3, the New
England Journal of Medicine — 176.1. This
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indicates why researchers in the field of breast
radiology have chosen these journals to pub-
lish their studies.

Notably, 83% of the articles were pub-
lished by American or British teams, with the
vast majority (n = 61) based in the United
States. This is indicative of the research cul-
ture of clinical teams in these countries and
the resources available to clinical and research
teams to develop the evidence base. The main
focus of the field of breast radiology was on
breast cancer: 90 of the selected 100 articles
are devoted to this problem.

The top 100 articles on lung cancer
screening [13]. The basis of the analysis was
Web of Science database. Informative indica-
tors: number of citations, publication year,
publishing journal and its impact factor, au-
thorship and country of origin, article type
and study design, screening modality and
main topic.

The 100 most cited articles were all Eng-
lish-language and published between 1973
and 2017, with 81 articles published after
2000.

The average number of citations was
292.90 (range 100-3910). 60 articles origina-
ted from the United States. These articles were
published in 32 journals; there was a statisti-
cally significant positive correlation between
the journal impact factor and the number of
citations (r=0.238, P=0.018). 79 articles were
original research of which 37.9% focused on
the results of randomized controlled trials
(RCTs). The main screening modality studied
in these 100 most cited articles on lung cancer
screening was low-dose CT — 78, followed by
radiography plus sputum cytology — 11, chest
X-ray — 8, blood — 3. Article type and study de-
sign: original article — 79, RCT — 30, original
prospective — 27, original retrospective — 17,
estimate/hypothesis — 5, guideline/consensus/
statement — 10, review — 9, commentary — 2.
Main topic in lung cancer screening articles:
screening test effectiveness — 40, mortality/
survival — 18, screening strategy — 12, nod-
ule diagnosis — 10, screening risk — 6, cost-
effectiveness — 4, lung cancer risk factors — 3,
screening study design— 3, smoking cessa-
tion — 2, automatic detection — 2.

The top 100 articles on lung cancer

screening using low-dose CT with ground-
glass opacity (GGO) [14]. The Web of Sci-
ence database was the basis of the analysis
It was conducted using the R package and
VOSviewer for countries, institutions, jour-
nals, authors, keywords, and articles.

The number of publications on GGO has
been increasing since 2011. Using biblio-
metric analysis, research topics on «progno-
sis and diagnosis», «artificial intelligence»,
«treatment», «preoperative positioning and
minimally invasive surgery», «pathology of
GGO» were identified. The top three countries
with the highest number of published articles
included China, Japan, and the United States.
Japan had the highest number of citations of
published articles. Al-assisted diagnosis and
minimally invasive treatment may be the fu-
ture of GGO.

The top 100 articles in prostate cancer
brachytherapy [25]. The basis of the anal-
ysis was used the Web of Science database
as of December 31, 2019. Informative indi-
cators: year and month of publication, title,
journal, country of origin, authors, article
type, treatment modality and topics. The ar-
ticles were published between 1999 and 2018,
with a range of citations from 54 to 455; these
articles had collectively been cited 10,331
times at the time of analysis. These articles
were from 11 countries: the majority of publi-
cations were from the United States (n = 61),
followed by Canada (n = 10), the United King-
dom (n = 8) and Germany (n = 5). The most
articles were published in the International
Journal of Radiation Oncology, Biology,
Physics (n = 47), followed by the Journal of
Urology (n = 11), Radiotherapy and Oncol-
ogy (n=10), and Cancer (n = 7) and Urology
(n = 6). Permanent interstitial brachytherapy
(n = 52) was the most widely used treatment
modality, followed by temporary brachyther-
apy (n = 45). Disease control (n = 51) was the
most common topic, followed by side effects
(n = 44) and quality of life (n = 27).

The top 100 articles in prostate cancer
brachytherapy [8]. The basis of the analy-
sis was the Web of Science database. The
median of citation range was 187 (range
132-1464). The median annual citation in-
dex (citations/year since publication) was
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13.5 (range 6.3-379.0). The leading publish-
ing countries by first author: the United States
(n = 78), Canada (n = 6), the United King-
dom (n = 5), Germany (n = 4). The journal
with the most publications was the Inter-
national Journal of Radiation Oncology,
Biology and Physics (n = 38). Among the
top 100 publications, there were 27 more low
dose rate (LDR) publications than high dose
rate (HDR) publications (43 versus 16). The
United States was the leader in 43.8% of HDR
publications (n = 7) and 88.4% of LDR publi-
cations (n = 38).

The North American researchers dominate
publications on prostate brachytherapy, es-
pecially LDR. European scientists appeared
more often in HDR publications.

The top 100 articles on radiotherapy
or chemoradiotherapy for cervical cancer
[28]. On August 24, 2020, the 100 most cited
articles for the period from 1990 to 2020 were
identified using the Web of Science citation
index. Informative indicators: years of pub-
lication, source titles, countries/regions, to-
tal number of citations, and average number
of citations per year were extracted from the
Web of Science. These 100 articles were cited
a total of 28,714 times, and the average num-
ber of citations was 169.5 (range 116 to 1,700
times). The most cited article was [22] «Con-
current cisplatin-based radiotherapy and
chemotherapy for locally advanced cervical
cancer» with a total of 1700 citations. The
highest number of articles were published by
the International Journal of Radiation On-
cology, Biology, Physics (40 articles), Radio-
therapy and Oncology (14 articles) and the
Journal of Clinical Oncology (12 articles).
The largest number of articles was presented
by the United States (47 articles), Austria (18
articles), Canada (13 articles) and England
(13 articles). The largest number of articles
(25 articles) was devoted to image-guided
adaptive brachytherapy (IGABT). Concurrent
chemotherapy was the most cited research do-
main, with 10,663 total citations and 592.4
citations per article.

The top 100 articles on radiotherapy for
cervical cancer [32]. The basis of analysis
were Web of Science and Scopus databases for
the period from 1964 to 2016 as of Septem-

ber 29, 2019. Informative indicators: author,
journal, year and month of publication, coun-
try or region, and radiotherapy technologies.
The range of citations was from 3478 to 211,
including 49,262 citations as of September 29,
2019. The citation index for the year ranged
from 170.4 to 13.1. These articles were from
16 countries or regions, with the majority of
publications coming from the United States
(n=138), followed by Austria (n = 15), Canada
(n = 8), France (n =8) and the United King-
dom (n = 7). The International Journal of
Radiation Oncology, Biology, Physics pub-
lished the most articles (n = 42), followed by
Radiotherapy and Oncology (7 = 13), Can-
cer (n = 8) and Journal of Clinical Oncol-
ogy (n = 7). These articles were categorized
as original studies (n = 86), recommenda-
tions (n = 5), guidelines (n = 5), and reviews
(n = 4). The most commonly used treatment
modalities were intracavitary brachytherapy
(n = 50) and three-dimensional conformal ra-
diotherapy (n = 34).

The top 100 articles on the use of MRI
in the prostate cancer diagnosis [31]. The
basis of the analysis was 10,230 articles for
the period from January 1, 1984 to June 30,
2022 from the Web of Science Core Collec-
tion (WoSCC). Analysis time: November 6,
2022

The most productive institution was the
Memorial Sloan-Kettering Cancer Center (the
United States). Keyword analysis showed that
«machine learning,» «multiparametric MRI,»
«deep learning,» and «artificial intelligence»
were the most frequently used keywords over
the past 3 years. The United States is the lead-
ing country in this segment of radiology. It can
be predicted that «deep learning", «radiomics
«and «artificial intelligence» will become re-
search hotspots in the future.

The top 100 articles on the use of artifi-
cial intelligence in radiology [10].

The number of citations per article in the
list of the top 100 articles ranged from 254
to 3576 (average 353). The number of cita-
tions per year per article ranged from 10.4 to
894 (median 65.6). The majority of articles
(n = 62) were published within the last 10
years. The journal with the greatest number of
articles was IEEE Transactions On Medical
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Imaging (n = 38). The University Medical
Center Utrecht published the largest number
of articles (n = 6). There were 92 original re-
search articles published, 52 of which were
clinical studies. The most common clinical
topics were neuroimaging (n = 25) and onco-
logy (n = 16). The most common keyword
was «deep learning» (n = 34).
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TOII-100 BACOKOLIMTOBAHMX
CTATEM 3 PAJIOJIOTII:
OIJISI/] OTJISIIIB

I.M. Juxan, M.M. Konominos

Ornsng ormsaiB  (umbrella review, aGo
review of reviews) — BHJ OTJIsAmy, SKHUHA aK-
TyaJlbHUM JUIS TaJly3ed HAyKOBUX 3HaHb 3
BEJIMKOI KUIBKICTIO OTJISI/IIB HA CXOXI TEMH.
Merta crTarTi — TMpPOBENEHHS OIJIAA0BOrO
oAy, cnuparoduch Ha Tom-100 BUCOKOIM-
TOBAaHMX CTaTed 3 PajaiojIoriyHOi TEMaTHKH.
Ton-100 crareit 3 KT cepus. Ton-49 crareit
[10JI0 BUTOPAHHS CEpea JIKapiB-pEHTTEHOIO-
riB. Ton-100 3 Bi3yaunizauii iHCynbTy. Ton-100
cTaTei 3 KOHYCHO-MIPOMEHEBOI KOMIT FOTEPHOT
tomorpadii. Tom-100 crareit 3 pagiosorii
TpaBM. Ton-100 cTareil 3 paaionorii rojaoBu
ta mui. Ton-100 craTteit 3 niKyBaHHS paKy HO-
coBoro Bigainy rinotku. Ton-100 cTareit 3 cTe-
PEOTAKCUYHOIO MPOMEHEBOIO TEpAIi€ paxKy
HOCOBOTO Bimminy rimotku. Tom-100 crareit 3
paxionorii MosouHoi 3amo3u. Tom-100 cra-
Tel 31 CKpUHIHTY paky JiereHb. Ton-100 cra-
Te# 31 CKpUHIHTY paKy JIET€Hb 3a JOMOMOTOO0
HU3bK07030B01 KT 3 MOMyTHIHHAM Ha KIITaIT
«MatoBoro ckyua». Ton-100 crareit mono 6pa-
XiTepamii paky mepeamixypoBoi 3amo3u. Tom-
100 cTareit 3 mpomeHeBoi abo xiMiompoMeHe-
BOI Tepamii paky muiiku matku. Ton-100 cra-
TeH W00 MPOMEHEBOI Teparmii paKy MIHHKH
maTtku. Ton-100 crateidl 1momo0 3acTOCyBaHHS
MPT niarHOCTHKH paKy HepeaMixypoBoi 3a-
no3u. Tom-100 crareid moAo 3acTOCyBaHHS
HITYYHOTO 1HTENEKTY B Paaioiorii.

TOP 100 HIGHLY CITED ARTICLES
IN RADIOLOGY: OVERVIEW OF RE-
VIEWS

I.M. Dykan, N.N. Kolotilov

An overview of reviews (umbrella review
or review of reviews) is a type of review that
is relevant for areas of scientific knowledge
with a large number of reviews on similar top-
ics.

The purpose of the article is to conduct
a scoping review of the top 100 highly cited
articles on radiological topics.

The top 100 articles on cardiac CT. The
top 49 articles on burnout among radiolo-
gists. The top 100 articles in stroke imaging.
The top 100 articles on cone beam computed
tomography. The top 100 articles in the radi-
ology of trauma. The top 100 articles in head
and neck radiology. The top 100 articles on
the treatment of cancer of the nasopharynx.
The top 100 articles on the treatment of na-
sopharyngeal cancer with stereotactic radia-
tion therapy. The top 100 articles in breast ra-
diology. The top 100 articles on lung cancer
screening. The top 100 articles on lung cancer
screening using low-dose CT with ground-
glass opacity. The top 100 articles in prostate
cancer brachytherapy. The top 100 articles on
radiotherapy or chemoradiotherapy for cervi-
cal cancer. The top 100 articles on radiothera-
py for cervical cancer. The top 100 articles on
the use of MRI in the prostate cancer diagno-
sis. The top 100 articles on the use of artifi-
cial intelligence in radiology.
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Gitelman syndrome (GS) is an autosomal
recessive renal tubular disorder, a familial
hypokalemic hypomagnesemia, salt-losing
tubulopathy, characterized by hypocalciuria
and secondary aldosteronism, which leads to
metabolic alkalosis. The prevalence of GS
(1-10):40,000-50,000, the prevalence of GS
in Asia is even higher than in other countries.
[11, 17, 18, 24].

The disease is characterized by an auto-
somal recessive type of transmission. GS is
caused by a gene mutation in the SLC12A3 lo-
cus (mapped in 1996) on chromosome 16q13.
The gene encodes the thiazide -sensitive
Na +/ Cl — cotransporter (NCCT) in the distal
convoluted tubule. The channel defect leads to

a decrease in ion transport in the distal convo-
luted tubule with the subsequent development
of hypovolemia and stimulation of the renin-
angiotensin-aldosterone system (RAAS).
There is a high blood pH level in the muta-
tion combined with low blood levels of chlo-
ride, potassium and magnesium and decreased
urinary calcium excretion [28]. Historical
reference. The syndrome was first described
by H. J. Gitelman, the American physician,
in 1966 from the case histories of 3 patients
with muscle weakness (due to potassium defi-
ciency) and chronic dermatitis (possibly due to
magnesium deficiency) because of the loss of
these ions in the urine. The disease proceeded
against the background of hyperaldosteronism
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and hyperreninemia [Gite]. The described
condition had obvious similarity to the synd-
rome described by Bartter in 1962. [2,3]. GS
is sometimes referred to as a mild variant
of classic Bartter syndrome. The mutation
causes sodium retention with a compensato-
ry increase in the excretion of potassium and
magnesium according to the mechanism in-
dicated above. Hypernatremia, hypokalemia,
hypokalemia, hypomagnesemia, hypomagne-
semia, and metabolic alkalosis form the clas-
sic picture of hyperaldosteronism, but aldos-
terone levels themselves are not increased.

Bartter syndrome (normotensive hyperal-
dosteronism, neonatal Bartter’s syndrome) is
a form of hyperaldosteronism with hyperp-
lasia of the juxtaglomerular apparatus of the
kidneys and resistance to the vasoconstrictor
effect of angiotensin II, caused by external
(secondary) disturbances in angiotensin II sig-
nal transduction. The primary link is the loss
of the kidneys’ ability to retain potassium.

The first signs of the disease usually ap-
pear during the 1st year of life. Clinical mani-
festations of the syndrome are: adynamia,
headache, polyuria, polydipsia (thirst), vomi-
ting, hypernatremia, hypokalemia, hyperal-
dosteronuria, alkalosis. The syndrome has 6
subtypes depending on the mutated gene.

Unlike people with Gordon syndrome,
people with GS usually have low or normal
blood pressure.

Gordon syndrome (pseudohypoaldoste-
ronism type 2 or familial hyperkalemia and
hypertension syndrome) is a rare inherited
form of low-renin hypertension associated
with hyperkalemia and metabolic acidosis
(specifically a type IV renal tubular acidosis)
[15]. Although the glomerular filtration rate
(GFR) is usually preserved, it can manifest as
a particularly severe phenotype with hyperka-
lemia (serum potassium reaching 8-9 mmol/L),
resulting in periodic paralysis. It was first
described in Australia in the 1960s and was
named after Richard Gordon [15]. Pedigrees of
this syndrome have since been discovered all
over the world. To date, age of diagnosis has
ranged from (in one study cohort) 7 months to
39 years and no relationship has been found
between the severity of biochemical parame-
ters and age or increase in blood pressure.

Clinical symptoms. Blood pressure is low
or normal. Severe lower and upper extremity
muscle cramps, weakness, numbness, thirst,
waking up at night to urinate, polyuria, poly-
dipsia, strong cravings for salt (some patients
had a craving for sour foods, such as vinegar,
lemons), chondrocalcinosis, weakness mani-
fested by extreme fatigue/irritability, rhab-
domyolysis, tetany and paralysis [20,22].
The onset of clinical manifestations has been
described in children under 6 years of age.
Sometimes symptoms are almost identical
to those of patients taking thiazide diuretics,
given that the affected transporter is the tar-
get of thiazides. For a long time, the disease
may be asymptomatic or manifest itself with
mild or nonspecific symptoms [20], with oc-
casional episodes of fever, vomiting, abdomi-
nal pain, growth retardation, and ventricular
arrhythmia [20]. An electrocardiogram may
show abnormal cardiac rhythms and a pro-
longed QT interval. The quality of life with
GS is decreased [20]. Sudden cardiac death
due to low potassium levels is possible. A
study [23] performed a literature review of
122 published cases to show the prevalence
of normal magnesium levels in cases of GS
and the variability of clinical and biochemical
parameters in GS.

The diagnosis of GS is based on clinical
symptoms, biochemical abnormalities (nor-
mal/low blood pressure, metabolic alkalosis,
hypomagnesemia, hypocalciuria and increa-
sed RAAS activity) and genetic analysis. The
genetic diagnosis of GS is recommended for
all patients, and the diagnosis is confirmed by
identifying biallelic inactivating mutations in
SLC12A3.The differential diagnosis includes
renal tubular acidosis, primary hyperaldoste-
ronism, Barter syndrome, Liddle syndrome,
and other diseases causing hypokalemia.
Among them, Barter syndrome (especially
type III) is the most important genetic dis-
order to be considered because of its similar
manifestations with GS. A high sodium diet is
recommended for all patients with GS. Mag-
nesium and potassium supplements (oral or
intravenous) are commonly prescribed to pa-
tients with GS to improve clinical symptoms
[11,24].

Diagnosis criteria of GS [5, 17, 18]:
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hypokalemia (<3.5 mmol/L), potassi-
um loss (F/Cr index > 2.0 mmol /mmol
[>18 mmol/g]); metabolic alkalosis; high
plasma renin levels; hypomagnesemia
(<0.7 mmol/L [<1.70 mg/dL]); fractional exc-
retionofmagnesium FEMg>4%,hypocalciuria
— Ca/Cr ratio <0.2 mmol/mmol [<0.07 mg/mg];
fractional chloride excretion >0.5%; low or
normal low blood pressure; the absence of
nephrocalcinosis, nephrolithiasis, and renal
cysts on renal ultrasound. In a report [22],
a 21-year-old man presented with myal-
gias, asthenia, generalized muscle weakness,
and hypokalemia after taking oral potassium
supplements for six months. Additional bioc-
hemical studies revealed hypomagnesemia,
metabolic alkalosis, and increased urinary
excretion of potassium and magnesium. The
urinary calcium excretion was within normal
range, but 25-hydroxycholecalciferol levels
were low. Systolic arterial hypertension was
found, probably reflecting chronic hyper-
reninemic hyperaldosteronism. Genetic test-
ing for SCL12A3 mutations identified patho-
genic variant homozygosity, which confirmed
the diagnosis of GS. Treatment with chronic
oral potassium and magnesium supplementa-
tion was initiated with sustained correction of
hypokalemia and hypomagnesemia.

Bartter syndrome, GS, and nephrogenic
diabetes insipidus are all associated with cog-
nitive impairment, but the extent to which this
1s due to decreased GFR, altered tubule func-
tion, or the presence of proteinuria is unclear.
Brain dysfunction in tubular and tubulointer-
stitial diseases is usually mild but can occur
when severe electrolyte and fluid disturban-
ces in young children persist for a long period
of time before diagnosis [25].

A 17-year-old adolescent with recur-
rent episodes of generalized muscle weak-
ness, fatigue and cramps since the age of two
years was hospitalized for further examina-
tion. The episodes were mild until the age of
12 years, but then they gradually worsened.
Other symptoms included polyuria, polydip-
sia, nocturia, paresthesia and sometimes wa-
tery diarrhea. He also had short stature, low
weight gain, and developmental delay. His
family history was unremarkable, except for
the consanguineous marriage of his parents.

An examination revealed a thin man with
blood pressure of 95/60mmHg. His height and
weight were below the third percentile and
his sexual development was at Tanner stage
II. Laboratory studies revealed serum sodium
levels of 124 mmol/L, potassium 2.4 mmol/L,
calcium 6.5 mmol/L, and magnesium
1.2 mg/dL. His testosterone level was low
(0.85 ng/mL, with a normal range for his age
of 2.67 to 10.12 ng/mL) with normal levels of
luteinizing hormone and follicle-stimulating
hormone. The sex hormone results were as-
sociated with delayed puberty. A 24-hour uri-
nalysis showed decreased calcium excretion
(25.9 mg/ 24 hours). Based on the data on hy-
pokalemic metabolic alkalosis without hyper-
tension, severe hypomagnesemia and hypo-
calciuria, a diagnosis of Gitelman syndrome
was made. Treatment was started with oral
potassium, magnesium, and calcium supple-
ments, as well as spironolactone and abundant
salt intake [21].

Researchers from China described 3 pa-
tients with GS: 2 men 23 and 41 years old,
a woman 37 years old [19]. The patients had
normal blood pressure, recurrent hypokalemia
and metabolic alkalosis. Only the 41-year-old
man had obvious hypomagnesemia. The lite-
rature was then reviewed. The literature was
then reviewed. The keyword «Gitelman synd-
rome» was entered into PubMed, Wanfang
and CNK databases to search for all Chinese
patients with GS diagnosed by gene mutations
and to retrieve complete clinical data from
December 1998 to 2018: 124 cases of GS
were included. No significant differences in
serum potassium and magnesium levels were
observed among the different gene mutations,
and serum magnesium levels were lower in
adults than in juveniles. GS with reduced
blood magnesium level had a severe clinical
phenotype. Thus, GS had a diverse phenotype
and its final diagnosis required genetic pro-
filing [19].

In patients with hypokalemia, hypomagne-
semia and metabolic alkalosis, the possibil-
ity of GS should be a priority. After diagnosis
by sequencing the SLC12A3 gene, potassium
and magnesium supplementation can signifi-
cantly improve symptoms [28].

In most cases, symptoms do not appear
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until age 6 years, and the disease is usually
diagnosed in adolescence or adulthood [27].

Hypokalemia is a common condition
among children and adolescents, but severe
hypokalemia is rare and can be life-threate-
ning if not treated properly. The causes of hy-
pokalemia are diverse [8]. Any cases of hy-
pokalemia should not be neglected, as early
detection of GS with appropriate treatment
can prevent potentially life-threatening comp-
lications.

There is a report [27] of a one-year-old
girl who was admitted to the emergency de-
partment because of incessant vomiting for
2 days. On admission, generalized weakness
was observed, and laboratory tests revealed
severe hypokalemia (1.9 mmol/l).

However, a persistent hypokalemia was ob-
served during outpatient follow-up. Suspicion
of the GS phenotype was evaluated based on
the patient’s clinical picture, family history,
and biochemical analysis of blood and urine.
The genetic diagnosis of GS was established
in a family with 3 affected individuals, 2 of
whom were children (7 years/17 years old)
without obvious symptoms, and the youngest
was only 1 year old.

The article [8] describes the observation
of a 2-year-old boy with severe hypokalemia
and pneumonia. Laboratory data showed a low
blood potassium level of 1.7 mmol/L, hypo-
magnesemia and metabolic alkalosis. General
signs of hypokalemia (respiratory paralysis,
severe arrhythmia, weakness and decreased
blood pressure) were absent. After recovery
from pneumonia, potassium level did not re-
turn to normal. It was assumed that this re-
sult was due to chronic potassium loss by the
kidneys. After undergoing second-generation
gene sequencing tests, it turned out that the
child is a carrier of the SLC12A3 gene muta-
tion with the Asp486Asn mutation site, which
he inherited from his mother. Final diagno-
sis: GS. Genetic predisposition is an impor-
tant cause of hypokalemia in children. Child-
ren with unexplained persistent hypokalemia
should be evaluated for GS, which should be
distinguished from Bartter syndrome.

In observation [28], a boy (7 years 3
months) had poor appetite, slow growth in
height and weight gain since the age of 3

years, body weight: 16 kg (standard devia-
tion -3), height: 110 cm (standard devia-
tion -3), normal physical and intellectual
development. At the age of 6 years, he was
diagnosed with hypokalemia. After taking
potassium supplements, the potassium level
in the blood returned to normal. Abdominal
pain, vomiting, limb weakness, and tetany
appeared one day before admission. Dur-
ing hospitalization, the patient was diag-
nosed with hypokalemia (2.27-2.88 mmol/l),
hypomagnesemia (0.47 mmol/l), hypo-
phosphatemia (1.17 mmol/l), hypocalcemia
(1.06 mmol/day), metabolic alkalosis.
(pH=7.60). The blood pressure is normal, the
aldosterone concentration = 791.63 pg/mL.
The adrenocorticotropic hormone and cortisol
(8 a.m.) are 4.95 pmol/L and 275.09 nmol/L,
respectively. In the 24-hour urine sample,
potassium is 32.52 mmol. Gene sequencing
results showed 2 pathogenic variants in the
GS-related SLC12A3 gene that are related
to the subject’s phenotype. After hospita-
lization, the patient was given potassium and
magnesium supplements as well as oral spi-
ronolactone. The symptoms of limb weakness
and tetany were significantly relieved. After
discharge, the patient continued treatment
to maintain blood potassium level more than
3.0 mmol/L and blood magnesium level more
than 0.6 mmol/L. Observation 1 month after
discharge: limb weakness and tetany were ab-
sent, height increased by 1 cm, body weight
increased by 1.5 kg.

The study [14] included 27 patients with
Barter syndrome (6.87+5.09) and 6 patients
with GS (18.50+4.60) who were followed up
between 2004 and 2020 in one center. The
median age of diagnosis was 4 months in pa-
tients with Barter syndrome and 174 months
in patients with GS. At last observation,
a total of 12 patients with Barter syndrome
had chronic kidney disease (CKD), mean age
7.79 £ 4.73 years. 5 (18.5%) of these patients
had stage 2 CKD, 5 (18.5%) had stage 3 CKD,
and 2 (7.4%) had stage 5 CKD. Of the 5 Bar-
ter syndrome patients with stage 2 CKD, 2
had CLCNKB and 1 had SLC12A1 gene mu-
tation. Also, CLCNKB mutation was detected
in 2 of 5 patients with Barter syndrome with
stage 3 CKD. Finally, 2 patients with Barter

http://www.nbuv.gov.ua

71



PDTAANTANIOPT(OIIO!

syndrome with stage 5 CKD had BSND mu-
tation in one and CLCNKB mutation in the
other. The estimated GFR in all patients with
GS was normal at the time of last follow-up.
There was no statistically significant associa-
tion of CKD development with genetic muta-
tion, nephrocalcinosis, prematurity and hypo-
kalemia.

Descriptions of neuroradiologic imaging
results associated with GS are very scarce
in the literature and are represented by basal
ganglia calcification, idiopathic intracranial
hypertension, and sclerochorioidal calcifica-
tion.

For example, publication [7] reports a
44-year-old woman with a history of con-
vulsive seizures and periodic paralysis. On
examination, she was found to have hypoka-
lemic metabolic alkalosis, hypomagnesemia,
hypocalciuria, hypoparathyroidism, hypocal-
cemia, and basal ganglia calcification, which
is consistent with GS. The atypical features
of this case, namely basal ganglia calcifica-
tion and hypocalcemia, prompted the authors
to publish.

Bilateral fundus abnormalities observed in
a 58-year-old woman were documented with
fluorescein angiography and densitometry.

Symmetric yellow-white subretinal lesions
were observed in the superotemporal midpe-
riphery of the ocular fundus of each eye. Den-
sitometry examination was consistent with
calcium deposition. The medical history inc-
luded GS. Sclerochoroidal calcification was
probably the result of severe hypomagnese-
mia [6].

Bilateral symmetrical whitish deposits of
calcium pyrophosphate are visible superotem-
porally on ophthalmoscopy and retinal pho-
tography but are actually located beneath the
retina in the sclerochoroid. Optical coherence
tomography is even more sensitive for their
detection. These deposits increase in size with
time, but the rate of progression slows with
long-term correction of the hypomagnesemia.
Calcification may be complicated by atrophy
of the overlying retina and visual loss. The
deposits often correlate with ectopic calcifi-
cation in the aorta and coronary and cerebral
vessels. Chondrocalcinosis occurs in large
joints such as the knees. Ectopic calcification

in GS indicates the need for more aggressive
control of magnesium levels [12].

A clinical observation of a 17-year-old
patient with a rare, atypical form of GS in
association with cerebral bilateral calcifica-
tions in the frontal lobes, basal ganglia, and
cerebellum is presented [17]. The disease
was manifested by hypomagnesemia, hyper-
magnesemia, hypomagnesemic limb cramps,
metabolic alkalosis, hypokalemia, hypocal-
cemia, hypoparathyroidism and decreased
intelligence. Renal function was preserved.
Progressive (!!!) bilateral calcifications of
subcortical parts of the cerebral hemispheres,
calcifications in the basal ganglia and subcor-
tical parts of the cerebellum were detected at
the age of 14 years. Cerebral calcifications
determine the severity of clinical manifesta-
tions and determine the prognosis of atypical
GS.

MRI demonstrated signs of encephalopa-
thy including predominantly right-sided ce-
rebral hemispheric signal abnormality and
cytotoxic edema, with bilateral symmetric
involvement of the thalami, midbrain teg-
mentum and tectum and cerebellar dentate
nuclei. MRI obtained 5 months later during
an episode of encephalopathy showed resolu-
tion of the signal abnormalities with setting
in of brain atrophy and also areas of newly
developed cytotoxic edema in the left thala-
mus, bilateral dorsal midbrain and right grea-
ter than left dentate nuclei. The described ab-
normalities, either recurrent or isolated, have
not previously been published in patients with
GS. The authors believe that the findings are
due to alteration of respiratory chain function
secondary to the metabolic derangement and
therefore have similarities to encephalopathy
related to mitochondrial cytopathy or meta-
bolic encephalopathy.

Report [4]: A 13-year-old adolescent with
a history of GS and seizure disorders was
admitted to the hospital after a fall resulting
in a scalp laceration. During initial assess-
ment of the patient, drowsiness; hypokalemia
(2.5 mmol/L) and  hypomagnesemia
(0.53 mmol/L) were noted. Urgent CT scan of
the brain was unremarkable. The initial diag-
nosis of GS was made in the patient at the
age of 3 months after early screening due to
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a positive family history of the syndrome in
3 siblings. Potassium and magnesium correc-
tion was done, and an MRI examination was
performed to evaluate mild and unexplained
somnolence.

MRI demonstrated predominantly right-
sided hyperintense signal abnormality in the
T2/(FLAIR) cerebral hemispheres and cyto-
toxic edema with diffusion restriction that also
symmetrically involved the bilateral thalami,
midbrain tegmentum and tectum, and cerebel-
lar dentate nuclei. In the hospital, the patient
developed focal seizures, and physical exami-
nation showed a slight decrease in strength of
the left upper and lower extremity compared
to the right after the onset of seizures. De-
tailed neurological examination demonstrated
long-standing poor verbalization skill, intact
cranial nerves II-XII, and normal deep tendon
reflexes in both upper and lower extremities.
With electrolyte correction, potassium level
ranged from 3 to 3.5 mmol/L and magne-
sium ranged from 0.5 to 0.6 mmol/L. Elect-
roencephalogram (EEG) demonstrated right
hemispheric signal attenuation, hemispheric
desynchronization, and left hemispheric ictal.

MRI performed during the exacerba-
tion 5 months after the initial MRI: frontal
T2-weighted image (T2WI) demonstrating
unilateral right-sided cerebral atrophy; limi-
ted diffusion is seen on the same side on the
MRI presentation; axial diffusion-weighted
image at b value = 1000 and corresponding
apparent diffusion coefficient map images at
the level of the thalamus, midbrain, and den-
tate demonstrate limited diffusion in the left
ventromedial thalamus, bilateral periaque-
ductal regions and colliculi, and in the right
more than in the left dentate nuclei.

Nota bene. In radiology, the validity of
diagnostic imaging is a key performance indi-
cator. However, to date, there are no specific
recommendations for measuring the adequacy
of diagnostic imaging, and in particular, in
pediatric and ambulatory imaging [26]. This
is evidenced to a certain extent by the Portfo-
lio described above.

Portfolio. Clinical observation. Patient
K., 8 years old. 11.10.2023. Urgent hospitali-
zation to the Department of Nephrology
and Endocrinology. Height — 128 cm, body

weight — 29 kg. Diagnosis at hospitalization:
tubulopathy, GS?

CT examination (with intravenous con-
trast with Ultravist). No signs of pathologi-
cal formations of the abdominal cavity were
found. Retroaortic course of the vein of the
left kidney. Additional artery of the left kid-
ney.

Ultrasound of the organs of the abdomi-
nal cavity [Fig. 1]. There is no free fluid in
the abdominal and pleural cavities. Liver is
enlarged, right lobe — 114 mm; contour is
clear, even. The echostructure is unchanged,
echogenicity is normal. The choledochus
is not dilated, 2 mm, no concretions. V/por-
tae — 5 mm. The gallbladder is located typi-
cally, not enlarged, 51x15 mm?, the wall is
not compacted, the contents are echonega-
tive. The spleen is not enlarged, 70x43 mm?,
the shape is unchanged, the contour is clear,
even, the echostructure is unchanged. The
pancreas is not enlarged, 18x11x17 mm? in
size, a normal shape, the contour is clear,
even, the echostructure is unchanged, echo-
genicity is unchanged. The flatulence is not
expressed. The kidneys are normally located,
oval in shape, the contours are without fea-
tures. The echostructure and echogenicity are
unchanged. The echogenicity of the parenc-
hyma is not changed. The parenchyma thick-
ness is d=13 mm, s=14 mm. Kidney size:
right — 83x37 mm?, left — 82x37 mm?. The
median echo is not dilated, not compressed,
not deformed. The ureters are not visualized.
The renal pelvis are not dilated.

Fig. Fig. la. Left kidney.
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Ic. Liver and gallbladder.

The result of the osteoporosis assessment
and determination of the strength of the corti-
cal layer of the radius by quantitative ultra-
sonometry using the MiniOmni densitometer:
normal bone mineralization (Fig. 2).

4500

3780

|

3420

N

3060

LiBuakicte 3Byky (M/c)

2700
0

Bik (pokis)

Fig. 2. Dependence of 1.25 MHz ultrasound
propagation velocity in the distal radius on age.

Dynamics of biochemical parameters in the
course of treatment (MagnesiumB6, verospi-
rone, correction of water and electrolyte im-
balances, use of magnesium preparations and
salt supplementation): 16.10.2023 — magne-
sium 0,51 mmol/L (norm 0.66-1.07), ionized
calcium 1.33 mmol/L (norm 1.09-1.35), po-
tassium 3.61 mmol/L (norm 4.0-5.3); sodium
133 mmol/L (norm 139-149); 24.10.2023 —
0.59 mmol/L, 1.31 mmol/L, 4.68 mmol/L,
140 mmol/L; 3.11.2023 — 0.54 mmol/L,
1.32 mmol/L, 3.55 mmol/L, 139 mmol/L, res-
pectively.

Note, in order to comment on magnesium
dynamics, that high doses of magnesium con-
tribute to diarrhea, so normalization of serum
magnesium levels is a difficult task. Magne-
sium chloride, magnesium lactate, and mag-
nesium aspartate preparations have the high-
est bioavailability. On November 7, 2023,
the patient was discharged with improvement.

Conclusions

GS is a lifelong disease and can cause
life-threatening conditions due to cardiac
complications in the form of hypokalemia in
some patients. Therefore, it is necessary to
monitor patients admitted to the clinic with
hypokalemia, hypomagnesemia, hypocalciuria
and hyperreninemia. Treatment of SG includes
health education, evaluation of complications,
and regular monitoring. A lifelong high sodium
diet is recommended for all patients with SG.
Magnesium and potassium supplements (oral
or intravenous) are commonly prescribed to
patients with SG to improve clinical symptoms
[1]. An annual ultrasound examination by a ne-
phrologist is recommended.
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CUHAPOM I'I'TEJIBMAHA:
OB30P I IOPT®OJIIO

JI.P. 3a6yocvka, JI.B. Ilonosa,
B.A. Hazapenxo, O.B. /[pyocunin

Cunapom l'itensmana (CI') — ayrocomHo-
pelecuBHE 3aXBOPIOBAHHS KaHAJbBI[IB HUPOK,
ciMeiHa rimokajaieMiyHa rilmoMardieMis, Cijab-
BTpayaroya TyOynomaTis, [0 XapaKTepHu3yeTh-
CA T1MOKaJbIlypi€I0 Ta BTOPUHHUM alIbJ0CTe-
POHI3MOM, SIKUI IPU3BOJUTH A0 META0OTIYHO-
ro ankanosy. Brnepme onucanuit y 1966 p. 3a
icTopisMU XBOpoOM 3 mali€eHTIB i3 M’ S30BOIO
cnabkicTio (3yMOBJIEHOIO AepIUTOM Kaliio) 1
XPOHIYHUM JI€PMATUTOM (MOXKJIMBO, Yepe3 ae-
GinuT Mar"iro) BHACIIIOK BTpaAT 3a3HAUYCHHX
10HIB 13 ceyelo.

Ornspn onucye BiaminHicTh CIU Big cUHApO-
my baptrepa Ta cunapomy ['opnona, kiniHIYHY
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not appear until age 6 years, and the disease
is usually diagnosed in adolescence or adult-
hood.

Descriptions of neuroradiologic imaging
results associated with GS are very scarce
in the literature and are represented by basal
ganglia calcification, idiopathic intracranial
hypertension, and sclerochorioidal calcifica-
tion. The own observation of an 8-year-old
patient is presented.

Key words: children, Gitelman syndrome,
hypomagnesemia, hypokalemia, alkalosis, ce-
rebral calcifications, diagnostics, treatment.

CHUMIITOMAaTHKY XBOPHUX, KpuUTepii miarHoc-
TUKHU. 3a3Ha4ueHO, [0 B OLIBIIOCTI BHMITAJKIB
cumntomu CI' He mposBISAIOTHCA 10 6 POKIB,
1 3aXBOpPIOBaHHS 3a3BHYail JA1arHOCTYETHCS B
MiTITKOBOMY a00 TOPOCIOMY BiIli.

Onucu pe3ynabTaTiB HEUPOPaAI0IOTIYHOL
Bi3yadmi3zanii, siki moB’s3aHi 3 CI, y miteparypi
Jy’Ke Mi3epHI Ta MpeCcTaBlIeHI KalbupiKai-
€10 0a3allbHUX TaAHTJIiB, 1110MaTUYHOIO BHYT-
PINTHBOUYEPEIMHOO TIMEePTEH31€0 Ta CKIEPOXO-
pioimansHOIO Kanbliudikamiero. [Ipencrasie-
HO BJIAaCHE CIIOCTEPEKEHHS XBOPOi 8 POKIB.

Karw4vosi caoBa: aitu, cuaapom [iTenb-
MaHa, TIITOMarHieMis, rimoKadieMis, ajlkalios,
nepebpasibHi KanbluudikaTu, qiarHoCTUKA, Ji-
KyBaHHS.
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Xeunim — 3ananeHHs cau30B0i 000J0HKH,
4epBOHOT 00MAMiBKH Ta mKipu ry0. [lig um
TepMiHOM 00'€eqHaHI PI3HOMAHITHI ypaKeHHs
ry0, Kl CKJIaJaloTh TPU I'PYIHU 3aXBOPIOBAHbB:
CaMOCTIWiHI 3aXBOpIOBaHHsA Ty0O, cUMITOMAa-
THYHI XEWJIITH Ta ypaXeHHA T'y0, sIK CKJIago-
Ba (cuMnToM) ogHoro 3 cunapomiB. Cepen
CaMOCTIHHUX 3aXxBOPIOBaHb T'y0 BUIUISIOTH
xpoHiuHy nimdenemy ryo (mimbenemaTo3HU
Makpoxeinir) [4,5].

Xponiuna nimegedema 2y6 — BUI MaKpO-
XEWIIITY, O Ma€ pi3HI MIPUYMHU BUHUKHEHHS
1 00yMOBJIIEHUH CHUIBHOK MMaTOT€HETUYHOIO
JTAHKOK: OKJIF031€10 JIIMGATUUYHUX KaIijsApiB,
NOPYLICHHSM BIiJITOKY Ta 3acTOe€M JIiMpu B
AiMpaTUUYHUX CyauHaX T'y0, 10 Beae 10 CTiil-
Koro HaOpsky [1,5].

[IpoBokytounmu (akropamu, gKi mepemy-
BaJIM BUHUKHEHHIO YU BUKIUKAIH PEHUIUB
HaOpsKy TyOu (peuuauB XpoHiuHOI Himdene-
mMu Ty0), €: TpaBma; iH(eknii mkipu ryd Ta
o0nuyus (XpOHIYHUW pEUuIMBHUN reprec,
OemuxoBe ypakHEHHs); 3arOCTPEHHS BOTHUII]
XpoHiyHO1 i1H(}eKknii B MepiogoOHTI YU Mapo-
JOHTI (TrOoCTpl 4YM 3arocTpeHl 3amajbHI 3a-
XBOPIOBAHHS MapoJOHTAa, 3arOCTPEHHs TeHe-
pai30BaHOTO MapOAOHTHUTY); TpaBMa, OIIK,
00MOpOKeHHs I'y0; XpoHIUHa TpilUHA I'yOu;
CTPENTOKOKOBUM aHTYISIPHUHN XEHIIT; eKcyaa-
TuBHa ¢dopma eKkc(OoJIaTUBHOTO XEHIITY 4YHU
3arOCTPEHHS] MPOCTOTO TJIAHAYISIPHOTO Xe€i-

JITY; XpOHIYHUN TaWMOPUT, XIpypTiuHl BTPY-
qaHHs y GpOHTANBHIN MifgHI 3y0iB, allbBEO-
JAApHUX BIAPOCTKIB Ta iH. [1,2].

HenocratHs o0613HaHICTH JiKapiB — CTO-
MaToJIOTiB MPO pPI3HOMAHITHI YWMHHUKU BH-
HUKHEHHS XpOHIYHOI niMdenemu ryd Ta oco-
OonuBOCT1 mepediry HaOpsiky ry0 mpu 1bOMY
3aXBOPIOBAaHHI HEPIJAKO MPU3BOAATH N0 Aia-
THOCTUYHHUX TOMHJIOK, 1 SK HACHIIJOK, — O
Hee(EeKTUBHOTO JIKyBaHHS.

MeTta poboTu: 3BepHYTH yBary Ha IH-
TaHHS OUEPEeHIINHOT J1arHOCTHUKU XPOHIY-
Hoi miMdenemu rydo 3 HAWOIIbII CXOKUMHU 3a
CNUIBHOK KIIIHIYHOK O03HAKOK (3017bIICHHS
ry0) 3aXxBOPIOBAHHSIMH, IO JOMOMOXKE MpaK-
TUYHUM JIKapsiM MIHIMI3yBaTHU I1arHOCTUYHI
Ta JIKyBaJIbHI ITOMUJIKH.

3a KJIIHIYHUMH, QYHKIIOHAIBHUMHU Ta
MOpP(OJIOTIYHUMHU O3HAKAMH PO3PI3HSIIOTH TPU
KJIiHIYHI (OpPMHU 3aXBOPIOBAHHS: TPAH3UTOP-
Ha, abinpHa 1 crabinpHa [1,5].

Tpanzumopna ¢opma xponiunoi nimge-
demu 2y6. Po3BuBaeTncs B TepMiHU a0 6 Mi-
CSAIIB BiJl MOYaTKy 3axBoproBaHHs. [IposBius-
€THCSI 0OMEKEHUM, OTHOCTOPOHHIM HAOPSAKOM
ryou B pe3ynbTaTi MOPYIICHHS MIKPOIUPKY-
aanii aiMpoodiry (GyHKIIOHAIBHO-AUHAMIY-
HOr0, MEXaHIYHOTO, pe3opOLiIHHOTO Xapak-
Tepy 3 JiMQaHTiOeKTa3iaMu, TiNepTEH3I€0,
nimdocTrazoM, Mae CTaaidHUN, PEUUAUBHUI
nepeldir i, B KIHLIEBOMY pe3yJbTari, MpU3BO-
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IUTHh A0 CTiiikoro HabOpsky ry6. Pemunusu
CIIOCTEpITalOThCS OJWH-JIBA pa3W Ha MicCSIb.
Habpsk, 3a3Buuaii, He MOMMPIOETHCS 32 MEXKI
ry6. llkipa ry0 y mingHui ypakeHHs Hampy-
’KeHa, He OepeThcs B CKJIAAKY, IOMIpPHO rime-
pemoBaHna. [Ipu uiit Gopmi mopyureHHs JiM-
(GOBIITOKY Mae MepeBaKHO (PYHKIiOHATbHHUI
XapaxkTep, TOMY MPOIEC € 3BOPOTHIM 1 HaOpSIK
MOCTYIIOBO PErpecyroe, sk MpaBHJIO, NOBHIC-
TIO, pifillie — 4acTKOBO [puc. 1].

Puc.1. Xponiuna nimgpeoema nusxcnwvoi 2you,
mpan3umopHna gopma.

Jabinena gopma xpouilmoi ﬂiM([)edemu
2y6. ©OpMYETECS y CTPOKH BiJl IIECTH MicCsi-
IiB O OJTHOTO poKy MiCJs MOYaTKy 3aXBOPIO-
BaHHS, 3a3BUYAl MiCJs TPaH3UTOPHOI HopMH.
3aXBOpPIOBAHHS XapaKTEPU3YETHCI CyOKOM-
MEHCOBAHUM MPOTPECYIOUYUM J1IMPOCTA30M,
HeCTiKUM xBuienoAioHum mnepebirom. Ha-
OpsiK ryOu penuaAnBye IBIYI-TPUYl HA MiCSLb.
BupaxeHicTp HaOpsIKy 3MIHIOETHCSA TEpeBaXK-
HO B PAaHKOBI Ta BeUipHi rOAMHH, HE 3HUKAIO-
YU MOBHICTIO NpoTiaroM no6u. [lpu nabinpHil
dbopmi cmocTepiraeTbCcs 3HAYHE 30LIBIICH-
Ha 00'emy onHiei abo 060x ry6. Hoco-ry0OHi
CKIanku 3riaamxeni. HaOpsk mommproeTses
3a Mexi ry6. ['yba a6o oOuaB1I BUMHYTI BIie-
pen. llkipa ry6, uepBoHa oOnsaMiBKa Ta mIKipa
HaBKOJIOPOTOBOI 00JacTi B mepioJ peUUAUBY
rinepeMoBaHi, HanpyxeHi. Bupaxena nacros-
HICTh TKaHUH, MPH HATUCKAHHI 3aJMIIAIOTHCS
CIIAW TaNbIiB Yy BUMISAII HEBEJIUKUX 3ariv-
onenb. CrnuzoBa o0oJioHKA TyOu HabOpskia, 3
BigOuTkamu 3yOiB. IlanmbmatropHo — TKaHUHU
ryou ticronoaiOHOi kKoHcHcTeHIii, 6e300mic-
Hi [puc. 2].

Puc.2. Xpouniuna nimgpedema Husxicnvoi 2you,
nabinvra gopma.

Cmabinona ¢popma xponiunoi nimegpooe-
Mu 2y6 € pe3ynbpTaToM HeJiKOBaHHX abo pe-
3UCTEHTHUX J0 Tepamii TPaH3UTOPHOI 1 Ja-
O01pHOT (opM 3axBoproBaHHA. ['yOu mpu 1miit
dbopmi mocTiiiHO 30i7bIIeH] 31 CTIHKHM 1 He-
3BOPOTHIM HaOpPsKOM 32 paxyHOK CTaJIOTO MO-
pymeHHs TiMQOBIATOKY 1 MIKpOUMPKYIAILIi,
3aMiNIEHHST HOPMAaJbHUX CTPYKTYp CIIOJyY-
HOI0 TKAHMHOIO 3 PO3BUTKOM ¢$16po3y Ta ckie-
po3y, mpu4oMy, i 3MiHM TOUIUPIOIOTHCA 1 Ha
HNPUIIETII JUISTHKY 00JIHYYs, IO MPOSBISETHCS
PO3BUTKOM BTOPUHHOTO Ha6p511<y. ryou 3011b-
IIeH1, BUBEPHYTI, IIKipa mepiopalbHOi MiIsH-
KM Ta YepBOHA O00JAMIBKa ry0m rimepemoBa-
Hi, [IaHOTUYHI, WKipa ry0 orpy0Oina, miijibHa
NpH majbmanii, TicTonoAiOHOT KOHCHUCTEHIIIT,
B CKJaaKy He O6eperncs [puc. 3].

Puc. 3. Xponiuna nimgpedema eepxuwvoi eyou,
cmabinvha hopma: a — euensno 360Ky, 6 — euenio
cnepeoy.

XBopuM Ha cTabinbHy (opmMy XPOHIYHOI
nimpenemu TYO BIacTHBa ICUXO-EMOIlIHHA

rdrt.com.ua/index.php/journal
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HECTIMKICTh, MPUTHIYEHUHN CTaH, 0OMekKeHa KO-
MYHIKa0eNbHICTh, 3aMKHYTICTh. Taki marieHTu
JpaTiBIMBI, YacoM icTepu4Hi. Moxe po3BHBa-
Tucs KanuepohooOis. Jlane 3axBoproBaHHS IPHU3-
BOAUTH XBOPOTO IO COIIaJIbHOI Je3ajanTarii,
3aBa)ka€ MOMy pealli3yBaTUCs B CYCIUJIBCTBI,
BHUMarae J0AaTKOBHX MaTepialbHUX BHUTpAT Ha
B1THOBJICHHS TICHX0-€MOI[IHHOTO CTaHY.
Benuka kiiHiuYHA CX0XKICTh XPOHIYHOT JIiM-
(beﬂeMH ry0 3 iHIIUMH (bopMaMI/I MaKpoxeii-
JITIB CTAHOBUTH TPYAHOIII JJIsI KJIIHIIHUCTIB 1,
Ha *aJib, 00YMOBIIIO€ TOMHJIKHU B 11arHOCTHII1
IbOTO 3aXBOPIOBaHHs. SIK HACIiOK — HEeaJeK-
BaTHE JIIKyBaHHS. Haii0inbpm gacTo XpoHIUHY
aiMpenemy ryd mMOMHIKOBO A1arHOCTYIOTH (1
NikyoTh!) sk HaOpsk KBiHke, 3arocTtpeHuit
(um rocTpuil) MEpiOJOHTUT OAHOTO 3 (POH-
TaJdbHOI rpynu 3y0iB; HAOPSIKOBY GpopMy Xpo-

HIYHOTO PEIHUAUBHOTO TEpIeCy; CHHIPOM
MepkenbcoHna — Po3eHTans Ta iH.
MoOXIUBICTP  IarHOCTUYHOI  HOMUMJIKHA

HalOLIBII BipOTiHA 13-32 BEJIMKOI KJIIHIYHOT
CXO0OCTI 3a TPOBIJTHOK O03HAKOK — MaKpoO-
XeWis, CIABHOI JUIS IUX 3aXBOPIOBaHb. AJie
K TOMEepeaHiil AiarH03 MOBUHEH TPYyHTYBaTHU-
Csl Ha HU3IIl KIJIHIYHUX O3HAaK (a HE Ha OJHO-
MY SKOMYCh CUMIITOMI), @ 3aTUM — HEOOXiJHa
Bepudikalis IiarHo3y, JJIsS 4YOTO BIAIOTHCS
0 JTOJaTKOBHX METOIIB OOCTEXEHHS 1 MPO-
BOJISITH nnq)epeHumHy N1arHOCTHKY, e Tpebda
IpoaHaii3yBaTH i CIIBCTAaBUTH O3HAKHU 3aXBO-
pPIOBaHHS JaHOTO XBOPOTO 3 XapaKTepHUMHU
O03HAKaMU KOKHOTO 3aXBOpIOBaHHA [3].

Bin naopsaky Keinke, xpoHiuHy nimdene-
My I'y0 BiApi3HS€ MOBIIbHE, BIPOJIOBX TPUBa-
JIOTO Yacy, HapOCTaHHS CHUMIITOMAaTHKH, B TOU
yac, sk HaOpsk KBiHke y minsgHii ry0d po3Bu-
BaeThcs MUTTEBO. HabOpsik KBinke, HaBiTH O€3
JTiKyBaHHsSI, CHaJa€ CIIOHTAHHO — BIIPOJOBXK
1-2 ni6, a Big mpU3HAYECHHS aHTUTICTAMIHHUX
3ac001B — cmaae MBUIKO, TOI SIK HAOPSK MpHu
XpOoHIYHINA AimMpenemi ryd iCHye IOBro i He
3MEHIIY€ETHCS BiJ 3aCTOCYBaHHS aHTHUTICTa-
MiHHUX 32c00iB. [Ipn HaOpsky KBiHke «siMKa»
IpU Manbnaiii He yTBOPIOETHCS, a MPU XPoO-
HiYHIH TiMdenemMi ryd — BigMidaeTbCs.

Bin cocmpozo uu 3azocmpenozo xponiu-
H020 nepiodonmumy OAHOTO 3 (PPOHTAIBHOT
rpynu 3y0iB 3 HAsSBHICTIO KOJaTepaJibHOTO Ha-
OpsKy, XpoHiuHa JiMdenema ryd BiIpi3HAETh-
cs BIICYTHICTIO HApOCTarw4y0i 00JII0Y0CTI MpHU

HaKylIyBaHHI Ha MPUYUHHUN 3y0, MIBUIKOTO
HaOpsKy ryou, mo PO3BHBAECTHCSA B CEPEHBO-
My 3a 3-5 ni6. Ilpu XpOHl‘{HII/I J11M(1)e/:1eM1 ry6
BiZICYTH1 O3HAKH 3arajbHOI IHTOKCHKAIIIi: Mif-
BUIICHHS TeMmeparypu i OosicHa peaxiis pe-
riOHAJIBHUX JIMQOBY3JiB.

Hepinko mig yac nposiBy HaOpsKy Ty0 (Mak-
pOXeiniTy) BiAICYyTHI BUAMMI MPUIMHHI (HAaKTO-
pH, 10 MPU3BOASATH 10 HbOro. Tomy, y KOMII-
JEKCHOMY OOCTEXEHHI XBOpHUX Ha XPOHIYHY
aiMdeneMy ry6, ocobiuBO y BHUMAIKaxX BiJ-
CyTHOCTI KJIHIYHO BHUIUMHX HPOBOKYIOUYUX
dakTopiB (HaBITH MPHW IHTAKTHUX HA BUTJIS]
3y0ax), He0OX1THO MPOBECTH PEeHTTeHOTrpadiro
rpynu QpoHTaNIbHUX 3yOIB JJIs BUSBICHHS YU
BUKJIFOUCHHS MPUXOBAaHUX BOTHHUI 1H(DEKIi B
nepianikaJbHUX TKAHWHAX UM B ITaPOJIOHTI.

HaBogumo mpukiagm opTOMaHTOMOTpaM
XBOPHX, Y SKMX BOTHHUIA XPOHIYHOT iHPeKii
y IapOJOHTI YU B MEPI10OHTI BUKJIUKAIH TIPO-
SABU XPOHIYHOI JiMpeneMu ryo.

Bin naépakoeoi ¢popmu xpomiunozo pe-
UUOUBHOZ0 2ephecy XpOHIUHA IiMbeneMa rydo
BIJIPI3HAETHCA BIJICYTHICTIO TOCTPO PO3BUTKY
3 OosieM 1 KojaTepallbHUM HaOpsikoM Tryou,
HEPIJAKO 3 HASBHICTIO 3arajbHUX sSBHI 1 00O-
JICHOIO peakli€ro perioHapHuX JiM(OBY3IIIB.
[Tpu ornsai wa COIIP ry6 He BUSBISAIOTH 00-
JICHUX NPIOHUX KPYTJIEHBKUX epo3iil abo adT
Yy MOIIMPEHUX MOBEPXHEBUX €po3ii 3 Jpid-
HoecTOHYacTUMHU (MOJIIUKITIYHUMHU) OOpH-
camu. Takox mpu XpoHIuHINA JiMbenemi Tyo
HaOpsk O6e3001iCcHUM, BIACYTHI OyIb-siKi ele-
MEHTH YpaKeHHS 3 MOPYLICHHSAM LiTiCHOCTI
CIIU30BO1 000JOHKH MOPOKHUHH.

Bin cunopomy Mepkenvcona — Po3zen-
mansa, MO TaKOX MPOSBISETHCA PO3BUTKOM
CTIHKOT Makpoxeunii, XpoHiuHYy naiMmdpenemy
ry0 BiJpi3Hs€ BIACYTHICTh 1HIIMX KJIACUYHHUX
CKJIAZIOBUX CHHIPOMY: CKJIAA4acTOTO si3UKa i
PEIMINBYIOYOTO TTape3a JUIEBOTO HepBa.

Bing nepeunnozo cughinicy, npu sxomy BHU-
HHUKae TpuBase i 6e300icHe 301IbIICHHS I'y0H,
Ha CJIM30BI1i 000J0HIII YK YepBOHIH Kaiimi ry0
YTBOPIO€TLC5I 6e30o0iicHa epo3is, npaBHnLHOI
bopmu, M'aco-4epBOHOTO KOIBOPY, 3 1176~
HUM 1H(1)1anpaT0M B 1i OCHOBI, 3 periOHApPHUM
CKJIepaIIeHlTOM xpOquHy JnM(bez[eMy ry6
BiZpi3HseE BIILC}/THICTL MOPY IICHHSI UJIICHOCTI
CIM30BOI 00OJIOHKH 1 CKJIEpaJEHITY.

Bin miniapno-eupazkoeozo myoepkynvo3sy

80

rdrt.com.ua/index.php/journal



RadiationiDiagnosticSRadiationsherapy+i SVoI S 52024

Puc. 4. ['enepanizoeanuii napooonmum, 11I-
Il cmynins, 3acocmpenuti nepebie. YV Oinanyi
31,32, 33,34, 38,41, 42, 43, 44 3y6i6 pezopoyis
KICMKU  alb8e0NApHO20 8I0pOCMKA CA2ac 34
medxci 8epxiBox Kopewie 3y0is. Xponiunuil epa-
Hyntooyut nepiooonmum 21 i 22 3y06is.

L

Quroy

|

L

@usay

Puc. S. Xponiunuu
nepioooumum 18, 21, 23, 32,
Xponiunuii  epamynemamosHuil
42,43 3y0bis.

2pamyIoYUL
33, 34 3ybis.
nepiooonmum

Puc. 6. I'enepanizosanuti napooonmum, II-
111 cmynins, 3a20cmpenuti nepeoie.

2y0, SIKUA TEX CYNPOBOIXKYETHCS HAOPIKOM
ry0, XxpoHiuny AimMmpenemy ry0 Biapi3Hse BiI-
CYTHICTh MOPYIICHHS 3araJIbHOTO CTaHy Y XBO-
pux. BoHu He MaloTh XBOPOOJIMBOTO BUTIISY,
AHEMIYHOCT1 BUJIUMHUX CIM30BUX OOOJIOHOK 1
IKipH, BUPA3HOI C1a0KOCTI, HE TOKAILIIOTh.
Ha cnu3oBiii 0060JI0HII TOPOKHUHU POTa HeE-
Mae 0OJIICHOT MOBEPXHEBOi, MOBIIBHO MOB3Y-
40i BUPA3KH 3 MIAPUTHUMU HEPIBHUMH KpasiMHu
1 3 ropOuKaMu Ha JH1, BIICYyTHI1 TaKeTH cras-
HHUX M'SKUX ITIIEeISITHUX JTIM(GOBY3IIB.
HaOpsax ryOu xapakTepHuil Takox ais Oe-
IIUXH, sIKa CyIPOBOJKYETHCS: 3HAYHUM IIOTIp-
HIEHHSIM 3arajbHOr0 CTaHy XBOporo Ha (oHi
BUHMKHEHHS 3aMalbHOI MMM HIKIPU UM CIH-
30B01 000JI0OHKH TYOH, 3 rapsukoro a0 40 rpany-
ciB C, CUJIbHUM TOJIOBHUM 00JEM, «IJIOMOTOIO»
y M’si3aX, HyJI0TO0, 301IBIIIEHHSAM J1iM(OBY3IIiB.
Hlkipa 4yepBOHi€, 3amajieHHs] MIBUJKO PO3IOB-

Puc. 7. Haenoena paouxynapua xicma 8
oinanyi 31, 32, 41 3y6is.

CIOIDKYEThCSI Ha BHJIMMO 3I0pPOBY IIKipy, Kpai
TITSTHKY yPaKeHHsI HEPiBHI («SI3UKU MOIYM'sD»).
B Toii xe wac, HaOpsik ryou nipu mimpenemaTos-
HOMY XE€WJIITI HE CYNPOBOKYETHCS MiBHUIICH-
HSM TEMIIepaTypu, PO3BUBAETHCS IMOCTYIOBO,
HOCHUTb PEIUAUBHUN XapaKTep; MPU TPAaH3UTOP-
HI Ta 7a01IbHINA popMax 3aXBOPIOBAHHS MOXKE
3MEHIIyBaTUCA 1, HABiTh, 3HUKATU Oe3 JiKyBaH-
Hs, BIICYTHI 3y09acTi Kpai epuTeMu; IpOTHMIK-
poOHe JIIKyBaHHSI HE MPU3BOAUTH IO 3MEHIIIEH-
Hsl HaOpsKy ryOH, B TOH yac, SK aHTHO10THKO-
Teparisi TPU3BOJUTH 0 YCYHECHHS CUMIITOMIB
0OemmxoBOro 3amnajeHHs ryo 1 ix HaOpsIKy.

BucHoBku

B kmiHIYHIN giarHOCTHINI XPOHIYHOI JIIM-
denemu ryd HEOOXiTHO BpPaxOByBaTH JAaBHICTh

rdrt.com.ua/index.php/journal
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JIEKIIS!

3aXBOPIOBaHHS, IIBUJKICTH HApOCTaHHS Ha-
Opsiky Ta Horo perpecii, 4acTOTy pPeLHIUBIB,
CTaH WIKIpU Ta CIU30BOI 000JIOHKH T'y0 B 1i-
JASHII HaOpsKY, BUABUTHU 1 MAKCUMAaJIbHO yCYy-
HYTH IPOBOKYIOUl (PaKTOPH.

B koMmmniexkcHoMy 0OCTEXEHHI XBOPHX Ha
XpoHiuHy nimpenemy ry0, ocoOIMBO y BH-
majgkax BIACYTHOCTI KJIIHIYHO BHJAUMHUX TIPO-
BOKYIOUMX (akTopiB (HABITh MPHU 1HTAKTHUX
Ha BUTJIAA 3y0ax), HeoOXiqHa peHTreHoTrpadis
rpynu GppoHTanbHUX 3y0iB IS BUSBICHHS 91
BUKJIOUEHHS MPUXOBAHUX BOTHUI 1HPEKIIT B
nepiamnikaJbHUX TKAHWHAX YU B MAPOJOHTI.

JlitTepaTtypa

1. Kosanms HI, Hecun O®, Komanr €A.
3axBoproBanHs ry6. Kminiuyna xapruna. [ia-

KJIHIYHA TA JU®EPEHIIMNHA
NIATHOCTUKA HAWBLIBII YACTHUX
3AXBOPIOBAHB 3 MPOSIBAMU
MAKPOXERJITY

O. @. Hecun, K. €. Ileuxoscovruii,
T. O. Timoxina, O. C. Kysaes,
I.M. Ileuxoscvka

XponiuHa gimMmbpeaema ryd — BUJI MaKpoxei-
JiTy, 00YMOBJICHUHN OKJIIO31€10 TiM]a- THYHUX
KamijagapiB, MOPYMIEHHAM BIATOKY Ta 3aCTOEM
aimpu B niMmpaTuuHUX cyauHax ry0, mo Beae
70 CTIMKOTO HaOpsAKy. 3a KJIIHIYHUMH, QyHK-
[IOHAJbHUMH Ta MOP(OJOTIYHUMHU O3HAKAMH
PO3PI3HAIOTH TPAH3UTOPHY, JaOIIBHY 1 CTa-
611bHY popMu 3axBoproBaHHs. [IpoBoKyrOUHU-
MU (akTOpamMu BUHUKHEHHs HaOpsky ry0 uum
oro penuauBy €: TpaBMa; 1HQEKHIi MKIpU
ry0 ta oOnuuus (XpOHIYHUM penUAUB- HUUN
reprec, OCMIMNXOBE YpaKHEHHS); 3aroCTpeH-
HsI BOTHHUII XpOHIYHOT 1H(EKIii B Mepioa0HTI
Yyl MapoJIOHTI; TpaBMa, OIMiK, OOMOpPOXXEHHS
ry0; XpoHiuHa TpiluHA I'yOU; CTPENTOKOKO-
BUH aHTYJSIPHUN XEHUIIIT; €eKCyJaTuBHA GopMma
eKkc(OJIIaTUBHOTO XEHUJITy YW TJIaHIYJISpHO-
ro XemiTy; XpOHIYHHMI TaMOpPUT, Xipypriu-
Hi BTpy4YaHHs y ppoHTanbHIN AlIsAHIN 3yO0iB,
aJIbBEOJISIPHUX BIJIPOCTKIB Ta 1H.

B po6oTi onucano KiIiHIKYy XpOHIYHOT JTiM-

rHoctuka. Jludepenmiiina miarmoctuka. Jli-
kyBaHHs. [Ipodinakrtuka. Kuis: Menununa,
2013. 344 c.

2. Kosanp HI, Boponina 1€, Hecun OD,
Konenko IOI. Cyuacuuit miaxia no nudepen-
iHOI AiarHOCTUKU Makpoxeinita. CydyacHa
cromatosoris. 2016; (4): 20-23.

3. Hecun O®. Acnektu nudepeHUilHOI
JIarHOCTUKU €PO3UBHHUX 1 BHPA3KOBUX ypa-
K€Hb CJIHU30BOi OOOJOHKH MOPOXHUHHU POTa.
Kwuis: Kaura nmroc, 2019. 264 c.

4. Borysenko AV, Antonenko MYu, Nesyn
OF. Oral mucosa diseases. Odesa: Medicine,
2015. 328 p.

5. Borysenko AV, Lynovytska LV,
Nesyn OF, Kolenko YuH. Periodontal and
Oral Mucosa Diseases. Kyiv: AUS Medicine
Publishing, 2018. 624 p.

CLINICAL AND DIFFERENTIAL
DIAGNOSTICS OF THE MOST
FREQUENT DISEASES WITH

MACROCHEILITIS MANIFESTATIONS

O. F. Nesyn, K. E. Pechkovskyi,
T. O. Timohina, O. S. Kuvaev,
1. M. Pechkovska

Chronic lymphedema of the lips is a type
of macrocheilitis caused by the occlusion of
lymphatic capillaries, impaired outflow and
stagnation of lymph in the lymphatic vessels
of the lips, which leads to persistent swell-
ing. According to clinical, functional, and
morphological features there are transient,
labile, and stable forms of the disease. The
provoking factors of lip swelling or its recur-
rence are: trauma; infections of the skin of
the lips and face (chronic recurrent herpes,
hysteria); exacerbation of foci of chronic in-
fection in the periodontium or periodontium;
injury, burn, frostbite of the lips; chronic cleft
lip; streptococcal angular cheilitis; exudative
form of exfoliative cheilitis or glandular chei-
litis; chronic sinusitis, surgical interventions
in the frontal area of teeth, alveolar processes,
etc.

The article describes the clinic of chronic
lymphedema of the lips and differential diag-
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denemu ryd Ta mpoBeneHO AUDeEpeHLIWHY
JIarHOCTUKY I[bOTO 3aXBOPIOBAHHSI 3 1HIIHMU
XBOp0OaMu, y KOKHOT 3 IKUX CHUIIBHUM CUMII-
TOMOM € HaOpsK ryou.

B xommnexcHOMYy 0OCTEXEeHH1 XBOpHUX Ha
XpoHiuHy naimpenemy ry0, ocoOIMBO y BH-
najkax BIJICYTHOCTI KJIIHIYHO BUIMMHX IIPO-
BOKYIOYUX (akTOpiB (HABITH NMPH IHTAKTHUX
Ha BUMIIA] 3y0ax), HE0OOX1JTHO MPOBECTH PEHT-
reHorpadiro rpynu QGpoHTaNIBHUX 3yOiB IS
BHSIBJICHHSI UM BUKJIIOYCHHS IPUXOBAHUX BOT-
HuI iHGeKIii B mepianikaJlbHUX TKAHUHAX YU
B TIapOJIOHTI.

KawuoBi cjoBa: xpoHiuna niMmdpenema
ry0, MakpoOXeWJiT, IPUYMHHI Ta MPOBOKYIO-
4yi QakTopw, MPUXOBaHI BOTHHUINA iHQEKIIT,
pentrenorpadis, nudepeHIiifna q1iarHoCcTHKA.

nosis of this disease with other diseases, each
of which has lip swelling as a common symp-
tom.

In a comprehensive examination of pa-
tients with chronic lymphedema of the lips,
especially in the absence of clinically visible
provoking factors (even with apparently in-
tact teeth), it is necessary to carry out radiog-
raphy of a group of frontal teeth to identify or
exclude hidden foci of infection in the peri-
apical tissues or in the periodontium.

Key words: macrocheilitis, chronic lymph-
edema of the lips, causative and provoking
factors, hidden foci of infection, radiography,
differential diagnosis.
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IHOOPMaLISNIIIAFAETOPIB:

IHbopmauia pna aBToOpIB

Craryc xypHany 1 HOTro 1HJEKCYyBaHHS B
pPI3HUX BITUM3HAHUX 1 3apyOiKHUX Oa3zax na-
HUX BHUCYBalOTh OCOOJMBI BUMOTHU JI0 SIKOCTI
nyOI1KOBAaHUX JOCIIJIKEHbD.

Bumoru no opopmiieHHs pyKonuciB, nepii
3a Bce, OOyMOBJIEHI NparHEHHSM CI11yBaTH
3araJbHOCBITOBUM TEHACHIISIM PO3BUTKY J0-
Ka30BOi MEIUIMHU 1 BIANOBIAATH MIKHAPOI-
HUM CTaHJapTaM SKOCTI HAyKOBUX BHUJAHb.

Bumoru no odopmiaeHHsS pyKOHUCIB i
nyOaikamii  BiANOBIAAIOTh  MIXKHapOIHO-
My KoHceHcycy («Pekomenpanii mo npose-
JIEHHIO, OINHUCYy, penaryBaHHIO 1 nyOsikamii
pe3yabTariB HayKoBOi poOOTHM B MeAUY-
HUX >KypHanax» International Committee
of Medical Journal Editors — ICMIJE;
http://www.icmje.org/recommendations/
translations/russian2016.pdf).

MotuBania aBropa(iB). IIpouuraiiTe Ko-
JIOHKY rojoBHoro penakrtopa (Ne3, 2019 Hna-
moro >kKypHany). 3agaite cobi 5 mnHUTaHb.
Y 4domy MeEH1 JOMOMOXKE JOCBIJ HamuCaHHS
crarti? Mo meni macte myOmikamis? Ak ue
BiJ110’€ThCsI HA MOEMY IpodeciiiHOMYy CTaHO-
Bumi? Komy mie, kpiM MmeHe, e mOTpiOHO?
Yoro BaXJIMBOro HE BIAOYHEThCS B MOEMY
KUTTI, IKIIO cTAaTTs He Oyne HanucaHa? [le B
NOJAJILIIOMY 51 BUKOPUCTOBYBATUMY OITyOJIi-
koBaHy cTarTio? [Ipu MO3UTUBHUX BIAMOBIISIX
YUTaTH Jai.

1. CrarTi npuiiMaroTbCs YKpaiHChKOIO Ta
aHrmiiicekoro  mMoBaMu (mporpama «lopu-
30HT-2020» pekoMeHAye yHIBepcHUTEeTaM 1
HAHY 3aoxouyBaTu BHUKOPUCTAHHS aHIJIi-
CbKOT MOBHU B MyOJIKalisiX 1 BBECTU BIAIO-
BIITHUU €JeMEHT B KpUTEepii OLIHKU OKPEMHX
BUEHHUX Ta 1HCTUTYTIB). «JlaTuHOIO» CcydacHOi
CBITOBOI HayKH € aHIIIiiichKa MOBa (sika 30epe-
e 1eHl cTaryc 1 B NepCIEeKTHUBI).

3arajnpHui 00CSAT PYKONHCY, B TOMY YHC-
J1 CHHCOK JIiTepaTypu, pe3rome, Tabiul,
uTrocTpallii, mianucu A0 HUX — A0 15 crop.,

OISy — 10 24 CTOP.; KJI1HIYHI CIOCTEPEKEH-
Hs — 10 10 cTtop. Onna ctopinka — 30 psiakiB
no 60 3nakiB, uepes 1,5 inTepBanu. opmar —
A4. Tlons: BepxHE — 2,5 cM, HUXKHE — 1,5 cM,
niBe — 2,5 cm, npase — 1,5 cm. Ulpudt — 14,
Times New Roman.

CrpykTypa cTarTi:

Inpexc YIK

HazBa (sxupHum)

Ininianu ta npi3Buine aBropa(iB) (KUPHUM)

Ha3sBa ycraHoBu

TekcT cTaTTi 3 HACTYNHUMHU pO3JijaMu
(Ha3Ba po3a11y BUAUISETHCS JKUPHUM, TEKCT —
i Ha3BO po3ainy): Beryn. Mera. Marepi-
aJ i mertoau gocJaigkenHns. Pesyabraru no-
CJi:KeHHsI Ta iX 00roBopeHHsi. BucHoBku.
Konduaikr inTepecis.

Beryn

VY po3nini cii apryMeHTOBaHO OOIpyH-
TyBaTH aKTyaJbHICTh Bamoro mociigxeHHS,
chopmynoBaTd LAl poOOTH abo TimoTesy,
sKa Oyze rnepeBipeHa B MPOLEci A0 CI1KEHHS.
[Tocunatucss HEOOX1THO TIIBKM Ha BXKE OIy-
Oy1ikoBaH1 poOO0TH, Oe3MmocepeIHbO OB’ A3aH1
3 JOCHIKyBaHOIO mpobiemoro. CraTtuctuu-
HI TOKa3HUKU 3aXBOPIOBAHOCTI ciiag Opatu
3 aKTyaJbHUX BEPUPIKOBAHUX JE€PKABHUX
JoKepen (Hampukian, mo oHkoJsiorii — 3 Hami-
oHanpHoro Kannep Peectpy). YacTo B sikoc-
T1 OOIPpYHTYBaHHSI HEOOX1THOCTI aBTOPCHKOTO
JOCHII)KEHHSI 0OMEXYIOThCSI BKa31BKOIO Ha Te€,
110 JOCH1JI)KyBaHa TeMa/nmpobieMa B HayKOBIit
JiTEepaTypl «AOCIHIJKEHa HEIOCTaTHLO» abo
«omucaHa HenoctaTHbO». lle He € aprymen-
TOBaHUM OOIPYHTYBaHHAM (MOKJIMBO, IO IIO
TeMy/npoOnemy 1 He noTpiOHO BUBYATHU!).

OOrpyHTOBaHa apryMeHTalis Ha KOPHUCTh
HEOOX1HOCT1 MPOBEJAEHHS aBTOPOM JIOCIII-
JUKEHHSI MICTUTh BHUYEpPIIHE OOIPYHTYBAaHHS B
pamkax BiamoBini Ha 2 nutaHHs. [llo came He
Oy10 BUBYEHO paHille nonepeaHukamu? Yomy
1[€ BaXXJIMBO BUBYATH 3apa3z?

84

rdrt.com.ua/index.php/journal



HadiationiDiagnosticSaRadiationMherapy i VOl 582024

Po3nin cnig cTBOproBaTH Ha OCHOBI TyOIi-
Kalliil MepioAMYHUX HAYKOBHX XYpHaJiB (1ij-
py4YyHHKH, MOHOrpadii HE BUKOPHCTOBYBATH)
He Oinbire 10-piyHOT JaBHOCTi1000B’ I3KOBOTO
KOPOTKOTO KPUTHYHOTO OMNISANY 3apyOiKHHUX
NepioAUYHUX BHAAHB 3 JIOCIIIKYBaHOI IMpO-
OseMu (110 BIAIOCS AOCSITTH TOIMEPEIHUKAM
1 yoro He Bpasocs). TyT HeoOXigHWN aHaIi3
10 KOXXHOMY JDKepeny (BUKOPHCTAHHS IOCH-
JaHb TUNY «B poboTax [2-9]» HempumycTH-
M0). KinbkicTh 1HO3E€MHUX JIKEpesl MOBUHHO
Oytu He meH1e 40 %. PiBeHb caMOIUTyBaHHS
(mpupoaHa HEOOXIIHICTh JTeMOHCTpaIlii Biac-
HOT'O JTIOCBiy) — He Oinbiie 25 %.

Marepiaa Ta MeTOAH AOCJiIKEHHS

Po3nin mpencraBisie AOKIAIHY KIIHIYHY
XapaKTEPUCTUKY TPYH XBOPUX 1 3JT0POBHUX
oci0, au3aiiHy JIOCHIJDKEHHS 1 JIKyBaHHS.
MeToau mOCHiAXEHHS, TIarHOCTUKU Ta JIIKY-
BaHHS CJIJ ONHCATH IOCHUTh HJOKJIAAHO JIs
MOJKJIMBOTO BiJITBOPEHHS ONMHUCAHUX B CTaTTi
pe3yibTarTiB.

CraTUCTHYHI METOIM CHiJ OHNUCATH B 00CH-
31, HeOOXITHOMY JUJIS OIIHKH iX aJeKBaTHOCTI
Ta ISl MiATBEP/OKSHHS OTPUMAHHMX PEe3yJIbTa-
TiB KOMIICTEHTHUMH YHWTa4aMH 32 YMOBH IX
JTOCTYNy A0 BiANMOBigHMX maHuxX. [lo mMoxiu-
BOCTI HEOOXiJTHO HaJaBaTH KiJbKICHY OIIHKY
MaHUX 13 3a3HAYEHHAM ITOKA3HHUKIB, 1[0 BiJO-
OpakaroTh TMOMIJIKY BHMiprOBaHHsS abo iMmo-
BIPHICHUM XapakTep pe3y/bTariB (HampuKiIa,
noBipui iHTepBanu). He BapTo mokiagaTucs
TUIBKU Ha TEPEeBIPKY CTATUCTHYHOI TIMOTE3U
(HampuKIIaj, BU3HAYCHHS 3HAYEHb P), OCKIIIBKH
1Ie HE 3aBXJIM BigoOpakae 3HauMMy iH(popMa-
IIf0 PO BEJIUUYHMHY CITIOCTEPEIKYBAHOTO €PEKTy
1 TOYHOCTI HOTO OIiHKHU. BUKOpUCTOBYBaHi B
pOOOTI CTATUCTUYHI METOAU JOCIIHKSHHS CITiT
110 MOKJIMBOCTI OTIMCYBaTH 3 MOCHJIAHHSIMH Ha
3arajlbHONIPUMHATI JpKepena (i3 3a3HAYCHHSM
cropinok). Ciij BKa3aTu BUKOPUCTOBYBaHI Ia-
KETH 1 BepcCii CTaTUCTUYHUX MPOTPaM.

VY po3nini HeoOXigHO BKa3aTu, IO JOCIHi-
JOKCHHSI OyJIO CXBaJIeHO KOMiCi€r/KOMITETOM
3 Oioetuku. Ilpm BimcyTHOCTI Takoi Komicii/
KOMITETY B YCTAaHOBI CJiJl BKa3aTH, 110 JTOCIi-
JOKCHHSI TIPOBEJCHO BIAMOBIIHO 10 TPHHIIH-
niB ['enbCiHCHKOT AeKaparrii.

PesyabraTtn gociigikeHHs Ta iX 00roBo-
PeHHs

PesynbraTu ciijy HajgaBaTH B JIOTITYHOMY 1O~
psaky. PekoMeH1yeTbCcsl onUCyBaTH pe3ysbTa-
TH B OPSAKY iX 3HauMMocTi. BukopuctoByBa-
TH TOW MOPSJIOK, B SIKOMY MPOBOJMIUCS €KC-
NEPUMEHTH, HE 000B’I3KOBO.

OOroBopeHHsT pe3yabTaTiB JOCIIKEHHS.
HeoOxinHo: 00roBOpUTH pe3ynbTaTd B IO-
PAIKY BiJl HAUOUIBII O HAWMEHIII BaXKJIUBUX;
MOPIBHATH ONUCAHI PE3yJIbTATH 3 pe3yJbTaTa-
MM 1HIIUX JOCJIJHUKIB, SIKIIO B HUX € PO3-
O1)KHOCT1, OOTOBOPUTHU IX MPUUMHH; KOPOTKO
OIMCATH MEPEeBark, MOKJIUBOCTI 1 OOMEKEHH S
JIOCJIIJPKEHHS, a TAKOK MO0 MOJKJIMBI B TIH YH
IHIIH Mipl Henodiku (iJeajbHe B KIIHIYHIN
NPAKTUILl BIJICYTHE); IPUPOIAHO 3alIPONOHYBA-
TU JOJATKOBI JOCIIJUKEHHS HJIA ITOJIIIIIEHHSI
OTPUMAHUX pE3yJbTaTiB; BKa3aTU B TEOPETUU-
HOMY 1 KJIIHIYHOMY acleKTaxX MpakTUYHYy KO-
PHUCHICTB pe3yJbTaTiB, 1 B IKHX CaM€ YMOBax.

Bizyanizanis B paMKax NpOMEHEBOiI jdla-
THOCTUKH J1a€ MIACTAaBU JUISI HPUTATHEHHS 10
NOpSAIKY 1HTepIpeTalii marepiajiiB 3 010Xi-
Mii, ¢i3ukH, (i13100r1i 1 Jadl 32 CIHUCKOM...
Hamaraiitecs po3mMpuTH KOO MOTEHLIIHHUX
YUTayiB.

BucHoBkH

Cnin me pa3 chopmynnoBaTH OCHOBHI y3a-
TFaJIbHIOIOYl Ppe3yJbTaTU pPOOOTH, 3BEPHYTH
0CO0JIMBY yBary Ha BiJIOBiJIHICTh BUCHOBKIB
IMOCTAaBJEHINH MeTI Ta 3aBIaHHAIM IOCIIIHKEH-
Hs. BHCHOBKM MOBUHHI BigoOpakxaTHu KOH-
KpeTHI OTpMMaHI aBTOpOM(aMH) pe3yJibTaTH,
Ha MIJICTaBl SIKUX MOHA 3pOOUTH BHUCHOBOK
PO HAYKOBY HOBHU3HY 1 MOXKJIMBOCTI MPAaKTHY-
HOTO 3aCTOCYBaHHSI PEe3yJIbTaTIB JIOCIIIXKEH-
Hsl, BUKJIAJ€HUX B CTAaTTI.

Jxepesio piHaHCYBaAHHSA T0CJaIIKEHD

BaxxiuBUM acnekToM MIKHapOAHOI Mpak-
THUKU Ta €TUKU NMyOsiKalii € 3a3Ha4eHHs JIKe-
pena QiHaHCyBaHHS HAYKOBUX JOCIIJIKEHb.
Sxuo podora nmiagTpUMaHa rpaHTamMu (HOHIIB
1 BUKOHaHa B paMKax Jep>KaBHUX a00 MIXHa-
POOHMX MPOEKTIB, OakaHO 110 1H(OpPMaIiIO
BKa3zyBaTH B KiHUI cTarTi (3pa3ok — Pobora
BUKOHaHa B pamkax ¢iHaHcoBaHoro @PoH-
JI0M (QyHJIaMEHTaJbHUX JOCIIAXKEHb MPOEKTY
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IHOOPMaLISNIIIAFAETOPIB:

No 14-06-00044). 1le nae BaxxJIMBY JI0AATKOBY
iH(opMmaIiro aJs MOIIYKY MOXJIMBOCTEH HayKO-
BO1 Koomepartlii, mjkepen ¢iHaHCyBaHHS Ta IS
OPUHHATTS 3BAXEHUX YNPABIIHCHKUX PillICHb.

KonduaikT inTepeciB

[Toso)keHHST PO MOXKJIWMBUM KOH(IIIKT 1H-
TepeciB Mae BKJIOYaTH B cebe BKa3iBKy Ha
BIJICYTHICTh KOHQJIKTIB OyAb-SKOTO POy,
II0 CTOCYIOTHCS KOMEpUiHHHX, (iHaHCOBUX,
aBTOPCHKUX BIJHOCHH, BITHOCHH 3 Oprasisa-
nisMu abo ocobamu, siki OyIb-SKUM YHUHOM
MOTJIM OyTH IMOB’s13aHi 3 JOCIIHKCHHIM, 1 B3a-
€MHH CIIBaBTOPIB CTATTi (AKIIO CTATTS MPE-
CTaBJISIETHCS TPYNOIO MOCHiITHUKIB). HeoOxi-
HO BKa3aTu Npi3BHUINA Ta iHIIIaJM BCIX CIi-
BaBTOpIB myOJikallii i Te, Mo aBTOPU OEPYyTh
Ha ce0e BCIO BiANOBIIAJIBHICTH 32 MOXJIUBUU
KOH(QJIIKT iHTEpeCiB.

Pe3rome. Haszpa, aBTopm, TekcT (micis
OCHOBHOTO TEKCTy CTaTTi Ta JiTepaTypH,
Ha JBYX MoBax — ykpaincbka (500 3HaKiB) i
anrmiiickka (1800 3HaKiB), HOTPUMYIOUYHCH
CTPYKTYypH OCHOBHOTO Tekcty: Mera, Mare-
piaa i meroamu, Pesyabraru, BucHoBku). B
KiHIIl KO)KHOTO pe3itoMe — Knwuosi cnoea na
MOBI pe3roMe.

ManwHku, Tabanui, rpadgiku Ta nignucu
JI0 HUX TMOJIAIOTHCS B KIHI[I CTATTI HA OKPEMHX
cropinkax B ¢popmarax TIFF, JPG, 3 po3minb-
Hoto 3maTtHicTio He MeHmie 300 dpi. I'padikm
1 TaOIUII TTOJAaI0THCSI B YOPHO-01JIOMY BHTJIS-
ni. KobopoBi «1maiiou» i «KOHyCcH» Jiarpam
3 Tpe3eHTalii (pPo3MoAiI XBOPHX 3a BiKOM,
CTaTTIO, HO30JOTIYHUMH (OpMaMu 1 T.1.) HE
npuiiMaroThes. L{i BiJOMOCTI peKOMEHAYEThCS
HaJaBaTH y BUMISAL TeKCTy abo Tabnuus. [lo-
CHJIAaHHS Ha MAJTIOHKH 1 TaOJHIlI BKAa3yIOThCS B
TEKCTi, a TAKOK BUHOCATHCS Ha JiBE IMOJe.

JlaHi, siKi HaBeJeHI Ha MaJIFOHKaX, rpadikax
1 B TaONUIAX HE AyONIOIOTHCS B TEKCTi (Imo-
nmMpeHa moMmika). JlomiabHO B TEKCTI CTATTi
y3arajJbHUTH TOW MaTepiaj, SKHH yuTad 3Ha-
iine B Tabnuui abo 3BEpHYTH yBary unTadya Ha
TOJIOBHI MyHKTU B HaBEJCHOMY MAaJIOHKY a0o0
Tabnuii. YuTayesi, K TpaBUiIO, JIETIIEC YATA-
TH JaHl B TaOJIMINl, HI’K B TEKCTI CTATTI.

YHuKaliTe HaAMIPHOTO BUKOPHCTAHHS Ma-
JIOHKIB 1 Tabnuip. KO AaHUX 7 MOBHO-

IIHHAX TaOaWIb 1 MaJIOHKIB HE BHCTAa4ae,
Kpaiie 11 iHpopMaIlito OMucaT B TEKCTI.

Inariat i ywikaabHicTb. Cnig mam’s-
TaTH, Ha aBTOPi JICKUTH BIAMOBIAAIbHICTH
3a HENMpaBOMIpHE 3aMO3WYECHHS YYXHUX Ma-
TepianiB 0e3 3a3Ha4eHHS iX aBTOpCTBA. AB-
TOp, HAMpaBIsAOYM PYKOMHUC N0 penakuii,
HECce 0COOMCTY BIAMOBIMANbHICTH 32 T€, IO
CTaTTs € OPUTIHAJIBHOI 1 HEe MyOJiKyBagacs
Hi B )KOJTHOMY IHIIIOMY BHJIaHHI, SIK TIalepo-
BOMY, TaK i eJekTpoHHomy. HeoOxinno 3Ha-
TH, IO CTaTTi, MpeACTaBICHI 10 myOikamii,
nepeBipAOTHCS MporpaMaMu — aHTHUIJIATI-
at. I{i mporpamMu BUSBISAIOTH 30irM MiXK aB-
TOPCHKMM MaTepiajoM 1 MaTepiajgamMH, BKe
npeicTaBleHUMU B Mepexi [urepuer. 30ir
BUpaXaeThcs y BigcoTkax. Jlms Ttoro mob
crarts Oyna npuiHsATa M0 myOmikamii sk
aBTOPChKA, YacTKa 3alo3W4YeHb 1 30iriB HE
noBuHHA nepeBumysaru 10-20 % (yHikanab-
HicTh cTarTi 90-80 %).

Inoxi B xoai poOOTHM Haja CTAaTTElO, 3aXO-
MJII0I0YMCHh MPOLIECOM, aBTOp 3a0yBae yToOd-
HHUTH, 3BIJIKA B3SITO TOW UM IHIIHH MaTepia.
byne nmpukpo, Ko 1i TOXHOKH BUSBUTH pe-
nakuis. Tomy, crarTio Oyae HamucaHo, cami
3p00iTh MepeBipKy poOOTH Ha yHIKaJbHICTh.
Jlaemo BaMm mocuiiaHHS Ha Jesiki 3 [HTepHeT-
pecypciB, SIKHMH BH MOXETE€ CKOpPUCTaTHUCS
nnst miei  merm: https://bel.ru/antiplagiat-
online/?s=940d8e4375210ea2;  https://text.
ru/antiplagiat/unauthorized; https://content-
watch.ru/text/.

KontakTHa indopmanmisa. I[locmigoBHO
BKa3aTHW BCiX aBTOPiB PYKONHUCY: MPI3BHIIE,
iM’s1, IO OaThKOBI MOBHICTIO; HAYKOBHH CTY-
MiHb, BYEHE 3BaHHs; MOcaja, Micue pobdoTH,
HaBUYaHHS (HaliMEHYBaHHS yCTaHOBH abo op-
rafizaiii, BKJIIOYAIOUM MiIpO3aii, Kapeapy);
anpecy (Bxiroyarodu iHAEKC) 1 TenedoH op-
ramizamii; ocoOuCTy aapecy eJIeKTPOHHOI
MOMITH, OyAb-AKW 17eHTH(HIKATOPHU BUYCHUX
(ORCID, ResearcherID, SPIN PUHII, Scopus
AuthorID: Google Scholar).

Hns myOmikamii B KypHajiai 70 peaakiii
enekTtpoHHoro nomrtorw  LDLT-journal@
ukr.net (a6o Ha HOCIT) B hopmaTti Word (doc,
docx) HampaBISAIOTHCS:
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[] TEKCT;

] BigckaHoBaHe oOdQililiHE HampaBICHHS
YCTaHOBH;

"] iHdopMaIlisi mpo aBTOPiB Ha OKPEMOMY
apKyIIi i3 3a3HaYEHHSAM KOHTAKTHUX JTaHUX.

[] JucT:

IlanoBHa penakuie! Hanpasiasie-
MO Ha po3rjasia Ajasi myoJaikaunii opuri-
HAJIbHY CTATTIO « »
aBTop(u)

Bcei aBTOpM nmpouuTanam i cxBaJWiIM
1o Bepcito crarri. Hisika ii yacTuHa He
Oys1a pa”ime omy0JikoBaHa a0o mpea-
CTaBJeHa B iHIIMX KypHaJjax. ABTOpPH
He MalTh KOHQUIIKTY iHTepeciB B 10-
CJi/’KeHHi, siKe ONHCAHO B PYKONMHCI.
Ilpu HasiBHOCTI KOMeHTapiB i 3ayBa-
JKeHb pelleH3eHTa CTaTTs Oyle BUNPaB-
JIeHAa B 3a3Ha4YeHi pelaKli€l0 TepMiHU.

BinimeniBcixaBTOpiBILOI0pyKONINCY,

(ITIII, mocama, 3BaHHSI, KOHTAKTHMM
Tejedon (M00.).

Bci cTarti peneH3yoThes 1 penaryrThbCs
BiJIMMOBITHO O TpaBWJI 1 yMOB IyOJikamiii B
KypHaJi.

[Ipuitom cTarTi g0 myOmikamii B >KypHai
O3Havae, 110 aBTOp Mepeaae BUIABIEBI 1 pe-
JMaKiii xKypHally MpaBa Ha HayKOBO-TEXHIUHE
penaryBaHHS PYKOIMHCY 1 MOLIUPEHHS eJeK-
TPOHHOI Bepcii cTarTi 4epe3 Oylnb-sKi eleK-
TpOHHI 3aco0u (web-calT )KypHaay Ta iHIIi).

Binkputuii  gocryn. HaykoBo-mpak-
Ty KypHan «Radiation Diagnostics,
Radiation Therapy» AOTpUMy€ThCS TOJITH-
kU Binkputoro goctymy Open Access. Bei
CTaTTi PO3MIMYIOTHCA 0E3CTPOKOBO Bilpasy
nicnst Buxony Homepa. IloBHOTekcTOBUI 10-
CTYH B PEXHUMIi pEaJbHOTO Yacy A0 HAyKOBUX
cTaTeil )XypHally IpeAcTaBiIeHUN Ha oQiliii-
HOMY CaWTi XypHany y po3aini Apxis. ILle
Bi/INIOBiJJa€ BU3HAYEHHIO BIJKPHUTOrO OCTY-
ny BOALI. Jlinen3iiiHa moyiTUKA )XypHAIYy Cy-
MicHAa 3 OIJBIIICTIO MOJITHUK BIAKPHUTOTO JIO-
CTymy i apxiBaIii MaTepiaiB.

OO0poOka pykonuciB i/ado nyoOaikaunis
MarepiajliB B )KypHaJi MPOBOAUTKLCS O3 orlia-
T 3 00Ky aBTOpa. Ilpore, aBTOpaM MOXYTh
OyTu 3ampoMOHOBAaHiI JOJATKOBI OIUIa4yBaHi
MOCJIYTH 3 MiATOTOBKH PYKOMHUCY A0 MOJayi B
KypHan. ABtop omnauye inpekc DOI — igen-
tudikaTop crarti B [HTEepHETI, O10MiOMETpHUY-
HUX 1 HAQYyKOMETPUUHUX 0a3ax (CTaHgapT, NpH-
HHATUN yciMa TPOBIAHUMHU BHUIABHUIITBAMH
CBITY i € HEOOXIJHOK YMOBOIO BKJIFOYCHHS B
MixkHapoaHi 0a3um manumx — Web of Science,
Scopus Ta iH.).
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