Indopmanis st aBTOPIB KypHATY
OdopmieHHs cIMCKY JiTepaTrypu 3a cTujiem Bankysep

Crnucok JiTepaTypu € iHCTPYMEHTOM INPOCYBAHHSI 10 MiKHAPOAHUX 0a3 JaHHX HAYKOBOI0 IMTYBAaHHSA Ta iHAMKATOpOM
HayYKOBOI'0 KPyro3opy aBTopa. /ljisi B10CKOHAJIEHHSI {bOT0 iHCTPYMEHTY ’KypHAaJI IePeXoIuTh Ha 0()OpMJIEHHS CIIHCKY JiTepaTypH
BiAmoBigHO 10 BUMOr cTHj0 «Bankysep (Vancouver)».

Ctuab Bankysep (anmi. Vancouver Style) — cTuinp oopMIIeHHS MOCHJIaHB HA JITEpaTypHi JyKepena B HAYKOBHX MpaIliX, KM
nepeadayae BUKOPHCTAHHS NMOCWJIAHb Y TeKCTi po0OTH 1Iopa3y NpH NHMTYBaHHI JIXKepesa, Yd He mapadpas, nuraTa BcepeanHi
paaka ado 0;iokoBa nuTrara. BankyBep npuilHATHH AK cTaHAAPT y myOJikaniax HaiOinbmmx 0idaiorpadgiunnx 0a3 crareii 3
MeanyHUX Ta Oiosoriunnx Hayk: MEDLINE ta PubMed.

IMocunanus Ha myOuikanii moBUHHI BiamoBizatu ctuio Bankysep, mictutu doi ta PMID (3a nasBHOcTi, Ta PMCID), 3a ix
BigcytHocTi — URL crarri. I oIiHKM iHAEKCIB IUTYBaHHS, BU3HAYEHHS PEHTHHTIB OpraHi3amiid, aBTopa/aBTopiB HE0OXinxHO, MO0
yci nuToBaHi JKepena Oynmu goctymnHi B [HTepHeTi. ToMy ciif yTpuMyBaTHCS BiJl BUKOPUCTAHHS TaKUX THIIB JOKEpel: 1HCTPYKIil
10 oOJajHAHHI/JIIKM; TE€3HW JONMOBiAel Ha KoH(epeHUisX, 3»i3max Ta iHHMX (GopyMmax; nuceprauii, aBropedepaTtu AucepTaLiil;
nigpygnuku. [Ipn HeoOXigHOCTI, Take KEepesio MOXKHA BKAa3aTH Y TEKCTi, HIOMICTHBIIN HOTO y KPYyTIIi Ay KKH. CTHIIb TOCHIIAaHHS Ma€e
BiAmoBigaTu cTuio BaHKyBep.

Crunp Bankysep (i3 3a3nauenHsM doi, PMID ta PMCID) Bukopucroye PubMed (https://pubmed.ncbi.nlm.nih.gov/). 11106
OTPUMAaTH KOPEKTHUH FOTOBHH OITIC HEOOXiqHOT cTaTTi 3 I1i€i 6a3u, HeoOXiHO Ha CTOPIHIII IIYKaHOTO JPKepesa IpaBopyd BiJ HA3BH CTAaTTi
3HaiiTu kHOTKY «Cite». [Ipn HaTtuckanHi Ha Hel Bunaze BikHO «Citation Text», y HHKHpOMY paBoMy KyTi Ikoro 00epitb 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 ioro B CrossRef (https://www.crossref.org/). Y 6iOmiorpadidvHoMy Ormuci MaroTh
OyTHu BKa3aHi Npi3BHUIIA BCiX aBTOPiB MPOLUTOBAHOTO JKEpea.

SIkmio nuToBaHa HayKoBa poOOTa HaNMCaHa MOBOIO, sIKa BAKOPHCTOBYE KUPWIIMYHUIT andasit, To ii 6i0niorpadidnuii onuc He0OXigHO
MOIaTH B OPHUTiHAJI TA aHTITICEKOI0 MOBOIO (SIKIIO CTATTS Ma€ aHIIIiHChKE pe3toMe) a0o B TpaHCIIITepallii (IKIIO CTaTTs He Ma€ aHTIIIHCHKOT0
pestome). HanpukiHmi Ha3BH pKeperia BKa3yloTh MOBY OPHUTiHAIBHOL CTATTI.

TpaHncniTepyBaTH OIKC JKepes KUPHITHLCI0 HeoOXi1HO 3a cranaapToM BGN, BUKOPHUCTOBYIOUH CHCTEMH aBTOMAaTHYHOT TPaHCIIITepallii:
IuIst yKpaiHchKoi MoBu: http:/translit.kh.ua/#bgn st pociiicekoi MoBu: http://translit.net/ua/bgn/

Y mocunanHi HEOOXiTHO CKOPOUYYBAaTH KUIBKICTh CTOPIHOK, A€ II€ MOXJIMBO, HANPUKIAJ, SKIIO IIUTOBAaHA CTATTS pO3MIiIIeHa Ha
cropinkax 123-124, To nmocunaHHs BKka3yeTbest 123-4.
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Pyxomnuc i3 HenpaBwibHO BidopmaroBannM CIIHCKOM JiTepaTypH Oyie MOBEPHEHO aBTOPAM JIJIsl BUIIPABIICHHSI.
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HaykoBi gocnigxeHHs
Kadenpn OHKOJMOTI

Ta MeAu4Ho pagionori
OHIiNpOBCLKOro AepxasHOro
MeAUYHOro YHIiBepCUTeTy

https://doi.org/10.37336/2707-0700-2022-4- 1

I. BoHpapeHko, H. YepeaHunuyeHko,
M.X. Enb Xaxx,
I.M. Xoaxyx Moxammap, A. NMpoxay

Kadenpa oHkonorii Ta Megn4Hoi
pagionorii JHINPOBCbEKOro AepXaBHOro
MeOV4YHOro yHiBepCcuUTeTy

HIT — nuaamiyHa aucTaHuiiHa iHDpa-
yepBoHa tepmorpadis; JIAD — nazepHa mon-
miepiBcbka daoymertpis; IMT — ingexc macu
tina; KK — xonipHe njoninepiBchke KapTyBaH-
i, EJIK — enepretuune momiepiBCbke Kap-
tyBaHHsi; KTA — komm’roTrepHa ToMorpadiy-
Ha aHriorpadis; MJAKT- mynsTunerekropHa
koM toTrepra tomorpadis; MIHIJOII — no-
IJIEPIBCHKUNA 1HAUKATOP MBUAKOCTI KPOBOTO-
ka; MII — monexynsapauii niatun; PM3 — pak
mostouHoi 3ano3u; [IH PM3 — noTpiitnuii He-
raTUBHUN pak MoiouHoi 3ano3u; II'X — imy-
Horictoximisi; ER — peuenrtopu ectporeny;
PgR — peuentopu nporectepony; CD3, CD4
u CD8 — MeMmOpaHHBIE OCIKH JICHKOIIUTOB;
IgG — imynorno6ynin G; IgM — imyHOrnooy-
aid M; IgA — imynornoOynin A; HER-2/neu —
OHKOO1JI0K POJUHHU pElLEeNnTopa enijiepMalibHO-
ro ¢akropa pocty; Ki-67 — 6110k, KIITUHHUN
mapkep npoiaidepanii; PgR — penentopu npo-
rectepony; HCIIT — Heoa’ 1t0oBaHTHA CUCTEM-
Ha npotunyxiuuHHa tepanis; ECOG — mkana
(GyHKIIOHANBHOTO CTaHy XBOPOTO 3TITHO 3
Eastern Cooperative Oncology Group.

4I1-meauuuHAa 1HTErpy€e y coO0l MOHATTS
nepcoHadizanii (IHAUBIAYaJbHUN TiAXiA 10
KOXXHOTO Talli€eHTa), MpeaukKilii (BUSBICHHS
CXMJIBHOCT1 /10 PO3BUTKY 3aXBOPIOBAaHHS Ta
yCKJIAIHEHB), MPEBEHTUBHOCTI (3amo0iraHHs
MOsiBi 3aXBOPIOBaHb Ta YCKJIaJAHEHb), MaPTH-
CUIIATUBHOCTI (MOTHBOBAHOI y4acTi HaIli€H-
ta) [7,9].

PakoBa mnyxumHa Xxapaktepusyerbcs 10
O3HAaKaMU: MPUMIIYXyBaTICTh IO CUTHAIIB Op-
raHi3My; YyXWJIEHHS BiJ amomnTo3y; HeIiMi-
TOBAaHUM MOTEHIia] pemJikauii; cTUMYISALis
NpOoILIECiB HEOAHT10T€He3y; 3/1aTHICTh 10 1HBA-
311 Ta MeTacTa3yBaHHs; HECTA01IbHICTh T€HO-

My; MeTalojiuHe IepenporpaMyBaHHS; IMy-
HOpEeJaryBaHHs; B3a€MO3B’SI3KOM TIPOILIECIB
3amalieHHs Ta KaHIeporeHe3y; mnepeOynoBa
KOMIIOHEHTIB CTPOMHU MYXJIMHU JUISI €BOJIOIIT
3JI0KICHOTO KJIOHY.

4I1-MmeauuMHA B OHKOJIOTII — MPIOPUTET
BX€ ChoroaHi. Bennuesnuil mporpec y po3sy-
MiHHI TPUPOAU 3JO0SKICHUX HOBOYTBOPEHb,
BIIKPUTTS PETryJISITOPHUX MEXAHI3MIB My XJIUH-
HO{ KJIITHHHU Ta BUKOPUCTAHHS MOJEKYISPHO-
FeHETUYHHUX Ta PaJl0JOTIYHUX TEXHOJIOTIH y
J1arHOCTHIII Ta JIIKYBaHH1 paKy Bce Ill€ HE Jla-
I0Th OYIKyBaHHUX pe3yJbTaTiB (3HAYHOTO Mif-
BUIICHHS BUKMBAHHS Ta SIKOCT1 XUTTS OHKO-
JOT1YHUX XBOpHUX) [8].

MeTo10 cTaTTi € BUKJIAJ pe3yabTaTiB Ha-
YKOBO-JI0CH1IHOT poOoTHu Kadeapu OHKOIOTIT 1
MeJIUYHOI paaiosiorii JIHIMPOBCHKOTO JIepKaB-
HOTO MEJIWYHOTO YHIBEPCUTETY «YIOCKOHA-
JIeHHs mepcoHi1(pIKOBAaHUX METOJIIB CUCTEMHO-
ro JiKyBaHHS 3J05KICHUX MyXJUH 3 BpaxyBaH-
HAM X KJIHIYHUX Ta MOJIEKYJISPHO-TE€HETHY-
HHUX XapaKTEepHUCTHK» (IepiaBHA peecTparlis
Ne 011U003384).

VYci mamieHTH 3 OCHOBHHUX Ta KOHTPOJbHUX
rpyn BCTYNHUJIW B JIOCHIJKEHHS MICJS TOIH-
dbopMoOBaHOi MUCHMOBOI 3TOAU HA MPOBEICHHS
3aMJIaHOBAHUX KJI1HIYHUX, PaAil0JOTI4HUX, Ja-
OopaTtopHUX 1 TEpaneBTUYHUX 3aX0/iB. Jloci-
JOKEHHS TPOBOAUIIUCS BIATIOBIHO 10 IPUHIIU-
niB 010€TUKHU, BUKJIAaAEHUX y lenbCiHKCHKIN
nexnapaunii WMA — “Ethical principles for
medical research involving human subjects”
ta “Universal Declaration on Bioethics and
Human Rights” (UNESCO).

Poab MosiekyJAsIpHUX NiATHNIB MyXJUHU
npu ¢opmMyBaHHIi nepcoHipikoBaHUX mia-
XO0AiB 10 JiKyBaHHS MeTAaCTATHYHOI0 PaKy
MOJIOYHOI 32J1034
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Monexkynspaa kinacudikamis 0a3yeTbes
Ha BH3HAYCHHI HAABHOCTI abo BiJCyTHOC-
Ti Ha TOBEpXHI i B cepeauHi My X THHHHX
KJITHH pEUenTopiB 10 eCTporeHlB (ER, Bix
anrn. Estrogen Receptor) 1 mporectepony
(PR, Bim anrn. Progesterone Receptor), pe-
IENTOPIB 10 emigepMaibHOro (akTtopa poc-
Ty HER2/neu Tta geskux 1HIIUX MOJEKYIsp-
HHUX 1 TEHETUYHUX MapKepiB [2]: AOMiHab-
Huii A migtun PM3; mroMminanpHuil b migTun
PM3; HER/2 no3uTuBHUN MIATUN pakKy MoO-
JIOYHOI 3aJI03U; MOTPIWHO-HEraTUBHUU IMiJ-
TUI paKy MOJOYHOI 3aJI03M.

VY nocnimkeHHi [2] HaBeJeHO HOBE pillleH-
HSI OJHOTO 3 aKTyaJIbHUX MUTaHb OHKOJOTIi:
NiABUIICHHS €(PEeKTHBHOCTI JIIKyBaHHSI MeETa-
cratuaHoro PM3 nuisixom po3poOKu mpUHIH-
miB nepcoHipikoBaHOI Teparnii, 0 IPYHTYETh-
cs Ha BuU3HaueHHi posi MII myxnuam.

Oo6cTexeno 8171 xBopux Bcix ctaaiit PM3
Ta MPOaHaJi30BAHO MOKAa3HWKH Yy 3 eTamnu: Ha
nepuoMy erami B paMKaxX peTpoCHeKTHBHO-
ro0 OHKOEIIAEMIOJOri4YHOTr0 AOCIIIKEHHS BHU-
3HaueHo ekcmpecito penentopiB ER ta PgR,
HER-2/neu (8076 BumaakiB), Ha JIpyromy
eTani BUBYEHO OCOOJIMBOCTI MeTacTa3yBaH-
Ha y 306 XBOpuUX B 3aJIEKHOCTI BiA cTamil
PM3 i MII.

Posmonin 3a MII y xBopux 3 PM3 0OyB Ta-
KUM: JIOMiHaIbHUN A — 69,45 % (3 Ki-67 —
59,1 %), nrominanpauit B — 9,11 % (3 Ki-67 —
15,1 %), ITH — 14,76 %, HER2/neu(+) — 6,68
%. Busnauenns Ki-67 € ocobinBo Baxiu-
BUM ISl JIIOMIHAJbHHUX MIATHUITIB 1 MPU3BEIO
10 30UTBIIEHHS MMOKa3aHb 0 XiMioTepamii Ha
10,3 %, a npu meracTaTUHYHUX PopMax — Ha
16,3 %. Ilo3uTuBHHUN KOpENALIHHUN 3B’ 30K
Mix p53 1 Ki-67 OyB MiHIMaJIbHUM NPH JTIOMi-
HaJIbHOMY A MIATHUIMI Ta J0CATAaB MAKCUMYMY
npu [TH PM3 i HER2/neu(+), mro Bimobpaxkae
arpecUBHICTb X MOJIEKYJISIPHOI IPUPOIH.

3’sacyBanHs 3B s3ky Mik MII Ta xapak-
TepOM MYyXJHHHOI mporpecii mokaszayo, M0
JIOMIHaJABH1 MiATUIN YacTille METAacTa3yloTh
70 KICTOK 1 PIIKO JO TOJIOBHOTO MO3KY, MpPH
HER2/neu(+) PM3 € Bucoka HMOBIpHICTH
MOSIBM HOBMX BOTHHII y TEYIHIl Ta JIETEHIX
(34,29 %), nnsa IIH PM3 nporpecis vactime
HacTynalja 3a paxXyHOK 30iJbIIeHHs BXe iCHY-
I0OYNX MapKEPHUX BOTHHII Y M’ IKUX TKaHWHAX
(29,63 %). ArpecuBHICTH Iporpecii Ha paH-

HiX cTtanisx PM3 nukTye HEOOXiTHICTh 3aCTO-
CyBaHHsS BUCOKOE(EKTUBHUX CXEM XiMioTepa-
mii BXKe 3 mepIoi JiHii J1KyBaHHS.

3poctanus arpecuBHocTi MIT PM3 3a na-
HUMH 3arajpbHoi Ta S5-piuHOT BUXHMBAHHOCTI
Oyno TakuM: JOMiHaIbHUN A — 33+2,33 wmic.
ta 64,1 %, nrominanpaui B — 31,53+3,33 wmic.
156.9 %, [TH PM3 — 27,3+1,97 mic. (p<0,05)
1 46,6 %, HER2/neu(+) 22,6+1,27 wic.
(p<0,001) 1 44,7 %.

3Mminm (iHBepcio) (eHoTHUMy MeTacTasiB
nig yac nporpecii cnoctepiranu y 30 xBopux
(44,78 %) 3 67, 1m0 OOTPYHTOBYE NOIIJIBHICH
eranHux Oiomciid. [losBa HOBHX penenTopiB
(ER, HER2/neu) BinOyBanoch 3Ha4HO pifalie,
HIX 1X BTpaTa I1iJl BIJIMBOM TapreTHOi Teparrii.
IuBepcito penorumy y ER (+) xBopux cmocre-
piranu B 24,49 %, y HER2/neu(+) — B 57,69
%. HaiiO1J1bI1 CTATUCTHYHO BipOTigHI TEHICH-
il 10 3MiHM (peHOTUNy MYXJHUHU CHOCTepira-
JU y XBOPUX, II0 MEPBUHHO MAaJH JTIOMiHATb-
Hui B migtun PM3.

BcranoBneno, mo HallHECTPHUSATAUBIIIAM
MII 6yB HER2/neu(+) PM3. BigMiHHOCTI KiIi-
HIYHOTO mepediry 3riIHO Po3poO0JIEHOro ajuro-
pPUTMY TIOB’SI3aHI 3 BHCOKHMH ITOKa3HUKaMU
p53 1 Ki-67, Bincyrtnictio ER 1 PgR, nasBHic-
TIO METacTa3iB J0 ME4YiHKH, I[0 € (aKTopamu
HECIPHUATINBOTO MPOTHO3Y 3 TPSIMUMH TIO-
Ka3aHHAMH [0 XiMmio-TapretHoi Tepamii. Ii 3a-
crocyBaHHs B rpyni HER2/neu(+) xBopux mo-
3BOJIMJIO HE TIJIBKH JOCITTH 301JbIIEHHS MEII1-
aHM 3arajJbHOTO BHMOKHMBaHHS — 41,35+4,5 wmic.,
npotu 27,43+3,4 mic. (p<0,05) y xBopwuX, 110
OTpPUMYBAJIM JIMIIE XiMioTepamiio, aje 1 00-
TPYHTYBAaTH JOLUIBHICTh MEePCOH1(pIKOBAHUX
MiIXOAIB 0 XIMiO-TapTeTHOU Teparrii.

JloniibHO HarajaTH TpPoO cepeaHboapud-
METUYHY TPUBAJICTh JKUTTS HEJIIKOBAaHUX
xBopux Ha PM3: 64,3 % y Biui 35 — 44 pokis
— 32,0 micsamiB; 68,8% BikoMm 45 — 54 pokiB
— 39,2 micsaniB; 70,0% BikoMm 55 — 64 pokiB
— 40,7 micsuis; 63,6% Bikom 65 — 74 pokiB —
44,3 wmicsauiB; 50,0 % BikoM moHan 75 pokiB
— 36,1 micsuis [10].

MII € BaxyguBUM (HaKTOPOM nepCOHi(bi-
KOBAHOTO J'IleBaHHH xBopux Ha PM3, y xoxi
SKOTO TTOBMHHI BpaxoBYBaTUCS TaKi NPUHIIU-
IU: ONTUMAJbHO BUBYATH He MeHIIe 4-x [I'X
mapkepiB (ER, PR, HER-2/neu, Ki-67); nHaii-
OUIBIN CKJIaJHI TAKTHYHI PIIICHHS JJIS JIIOMI-
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HalbHOTO B migTumy, HaWOiapm arpecuBHi
ITH PMX i HER2/neu(+). [Ipu nnanyBaHHI Ta
MPOBEJICHH]1 JIIKyBaHHS XBOPUX 13 ME€TacTaTUY-
HuM PM3 HeoOXigHO BpaxoByBaTH BCTaHOBIIE-
Hi B3aemM03B’s13ku Mk MII 1 ocobnmmBocTsIMEI
NpOTpecyBaHHs NYyXJIUHU, PAKTOPU HECHpPH-
SATIUBOTO MPOTHO3Y, aJITOPUTM NepeadadeHHs
pe3ynbTaTy JIIKYBaHHS, YABICHHS NPO MIHJIHU-
Bicte MII B mpoueci myxJuHHOI mporpecii,
OOTpYHTYBaHHS HEOOXIJHOCTI eTamHux Oio-
Ncii mopsij 13 BIPOBAKEHHSAM HOBHUX XIMio-
TapreTHUX Ipenaparis.

OO0rpynryBanHsi epeKTHUBHOCTI cCHUCTeM-
HOTO JIIKYyBaHHSI PaKy MOJIOYHOI 32J103M B
32JIeKHOCTI BiJl iHAeKCY MacH Tija

VY nocnimkeHHi [S] mpoBeaeHO CUCTEMHUM
aHai3 Ta HABEJECHO BUPINICHHS aKTyaJbHOI
KJIIHIYHOT 3a7a4i - MigBUIIEHHS €()EeKTUBHOC-
Ti HCIIT xBopux Ha PM3 3 IMT OGinbm Hix
30 kr/M?, 32 paxyHOK TEOPETHYHO Ta KJIIHIYHO
OOTIpYHTOBAHOTO BUKOPUCTAHHA JIE€BOKAPHITH-
Hy y nmoegnanni 3 HCIIT nnst kopexiii meTa-
0OJIIYHUX MOPYIIEHB, SIK OCHOBHOI MaToTeHe-
THUYHOI JJAaHKU OKHUPIHHA.

[IpoananizoBano Ta nposikoBano 108 xBo-
pux Ha PM3 3 abgomiHaIbHUM OXUPIHHIM
(IMT 6inpmre 30 kr/m?)

Bcranosneno, mo y 12,4% xBopux Ha PM3
y JAuinponerpoBchkiit o6nacti IMT 6yB Oinb-
muMm 30 kr/m?. JIoBeeHO, 0 Y XBOPHUX 3 0XKH-
pinnsaM, gouinbae noegnanus HCIIT 3 mpema-
paraMu aHTHOKCHAAHTHOI nii. Jlocarayro cra-
TUCTHUYHO JOCTOBipHE 301JbIIEHHS KUJIBKOCTI1
BUIAJAKIB KJIIHIYHO TTOBHOI perpecii myXJIMHU
Ha 12,8% (5,2% nporu 18,0%; p<0,05) ta
yacTkoBoi perpecii Ha 13,1% (6,9% mnpotu
20,0%; p <0,05). BusiBieHo 3MeHIIEHHS Yac-
ToTU nporpecyBanHs PM3 na ¢ouni HCIIT y
XBOPUX 3 TPYNHU CHOCTEPEKEHHA Ha 44,3%
HNOPIBHSHO 3 MalliEHTKaMU 3 TPYNHU MOPiBHAH-
Hi (16,0 npotu 60,3%; p<0,05).

3a pe3ynbTaraMu aHalidy MOKAa3HUKIB KJIi-
THHHOI, TYMOpaibHO1 JJaHOK iMyHiTeTy (CD3,
CD4, CDg8, I1gG, IgM, IgA) ta npo3ananbHUX
uuTokiHiB (IL-6, TNFa) BinOynocs 3HUKEeHHS
KinpkocTi xBopux Ha PM3 3 IMT OGinbkme 3a
30 xr/m?, y sixkux mig yac HCIIT BUKOPHCTOBY-
BaJU JIEBOKAPHITUH, 3 perpecom MOKAa3HUKIB,
a came: nus CD3, mo nmopiBHioBano 41,4%;
nns CD4, mo nopisatoBano 50,0%; nus CDS,
1o gopiBHioBaso 23,5%; nas IgG, mo gopis-

HoBano 40,4%; nna IgM, mo mopiBHIOBaIO
48,7%; nust [gA, mo gopiBaioBano 44,4%; nis
IL-6, mo gopiBHwoBaso 51,1%; nus CD3, mo
nopiBHoBan0 50,0%, BIiAMOBIAHO.

BusiBneno, mo npu3HadyeHHS J1€BOKAPHITH-
Hy xBopuM Ha PM3 3 IMT 6inbm Hixk 30 kr/m?
MiJ yac MpOBEACHHs MepeaomnepaliiHoi cuc-
TeMHOI NPOTUNYXJMHHOI Tepamii HiABUILYE
il eeKTUBHICTh MOPIBHSIHO 3 Malll€HTKaMH,
saki orpumyBanu HCIIT 6e3 BuUKOpUCTaHHS
JeBOKApHITHHY. 3apeecTpOBaHO 30LIBIIECHHS
KUJIBKOCTI BUMAJAKIB KJIIHIYHO 3HAYYIIUX BIJ-
nosigerd (CR+PR) Ha mpoBenmeHe nikyBaHHS
Ha 63,2% y XBOpPHUX TIpylH CHOCTEPEKEHHS,
SAKUM MpU3HAYaId JIEBOKAPHITUH y MOEAHAHHI1
3 HCIIT (28,0% npotu 12,1%; p<0,05), no-
PIBHSIHO 3 TPYIOIO MOPIBHSHHS.

Hoseneno, mo y rpyni namieHtok 3 IMT
Oinbiie 3a 30 Kr/m?, sAKi MpUAMaId JEBOKap-
HiTUH y noennanHi 3 HCIIT, cnocrepiranocs
CTaTUCTUYHO JOCTOBIpHE 301JbIIEHHS YacTo-
TH BUKOHAaHHS (YHKIIOHAJIBHO BHUIpPaBIAHUX
oprano30epirarouux omnepamid Ha 53,8% Hix
B rpyni nopiBHaHHA (p<0,05). Takox npusHa-
yeHHs JeBokapHiTuHY mig yac HCIIT cnpusino
301JBIIEHHIO KITBKOCT1 BUMAKIB TOBHOT MOP-
dornoriunoi perpecii (V cTymiHb J1KyBaJIbHOTO
natomopdo3y) Ha 77,8% y rpymi cmoctepe-
xenHs (p<0,05).

Bceranoneno, mo HCIIT y xBopux Ha
paK MOJOYHOI 3aJI03¥ 3 1HJIEKCOM MacHu Tijia
Oinbir Hixk 30 Kr/M? He BIUIMBa€ Ha CTYIiHb
nudepeHIiOBaHHA 1 TICTOJOTTYHUN TUI MyX-
nuHU Ta excrupecito Her2/neu (p>0,05). [Ticns
HCIIT, ne3anexHO Big NpHU3HAYCHHS JIEBO-
KapHITHUHY, Yy pEe3UJyaJIbHUX NyXJIHUHAX 3HHU-
KyeThes iHAeKkce npoaidepamnii kaitura (Ki-67)
Ta 301MbpIIy€THCS YacTOTa BUsiBIeHHST Luminal
A monexynsipaoro tuny PM3. Ile moxe cBin-
yutH, 1o HCIIT Bene mo 3aru0eii HaWO1abMII
arpecHBHUX KJIOHIB MyXJIMHHU. BusBieHo, mo
NpU3HAYCHHS JIEBOKAPHITHUHY Yy MOEJHAaHHI 3
HCIIT y xBopux Ha PM3 3 IMT Gineme 30
KI/M? He BIIJIMBA€ HA MOKA3HUKHU 3arajibHOI Ta
O0e3pelnuIMBHOI BUKHBAHOCTI (IIpU crocTepe-
keHHi 18,1+£1,5 mic.).

IIporno3yBanHsi, npodijakTuka Ta Ji-
KYBaHHA IreMaToJIOriYH0I TOKCHYHOCTI cHc-
TeMHOI Tepamnii paky MOJIOYHOI 32J103U

Ximioreparnisa B jdikyBaHHI PM3 e camo-
CTIMHHUM, NMEPCNEKTUBHUM HANpPIMKOM OHKO-
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JOTii, pOJib SKOTO 3 KO)KHUM POKOM 3pPOCTAE.
OcHOBHOIO METOIO XiMiOTeparnii € epagukais
NyXJHHHOT TKAHUHU a00 — SKIIO IS ONTH-
MaJbHa METa HEJOCS)KHa — MaKCHMallbHe
3MCHIICHHS MyXJIUHHOI MacH, JOCSTHCHHS
3HA4YHOI peMicii Ta MOKpalIeHHs BUXKUBAHOC-
Ti XBOpOI.

Sk Bi1OMO, TOKCHYHA (i1 NPOTUITYXJIHH-
HUX MpenapaTriB Ha reMornoe3 € HalOiabII
4acTUM MOOIYHUM e(eKToOM, IO BHUHHUKAE
Ha eTanax JIiIKyBaHHsS XBOPHUX Ha 3JIOSKICHI
HOBOyTBOpeHHs Maiixke y 100% Bumankis.
Hait6inpmr cepiio3HUM HACIIIKOM Mi€JIOTOK-
CHYHOCTI € PO3BUTOK (pedpuiabpHOI HEUTpO-
MeHii.

B tenepimHii yac ctangapToMm Tepamii re-
MAaTOJIOTIYHUX yCKJIaJHEHb CUCTEMHOTO JIIKY-
BaHHS € MPU3HAYEHHS KOJOHIECTUMYTIOIOYUX
3aco0iB Ta epurpomnoeTuHiB. IIpore, KoIoHI-
€CTUMYJIIOI0U1 3acC00M HE MalTh MPOTEKTHUB-
HUX MOXJIHMBOCTEH 1 HE MpPU3HAYATHCS 10
MoYyaTKy XimioTepamii, a 3riJHO TaHUX CYy-
YaCHHUX CBITOBUX IOCJIIKEHDL I 0ararbox
dbopM paky mpu3HAUEHHS KOJOHIECTUMYIIOIO-
yuX (aKTOpiB MOTIPUIyE BiIJadeHHI Pe3ylib-
TaTH JIIKYBaHHs, 2 TOMY HE PCKOMEHIYETHCS
iX pyTuHHe npu3HayeHHs [11].

Y pamkax pocnijpkeHHs [4] TpoBeIeHO
NOPIBHSJIBHUN CHCTEMHHUW aHalli3 Ta BU3HA-
YEHHSI YaCTOTU Ta CTYNEHIO BUPAXXEHOCTI re-
MaTOJIOTIYHHUX MPOSIBIB Y BUTIAAI JICHKOTEHI1
Ta MOEJHAHUX 3 HEK YCKIAJTHEHb MPU Pi3HUX
BapiaHTax cuctemHoi tepanii PM3; naBeneno
TEOPETUYHO-KIIIHIYHE OOTPYHTYBaHHS MUISXiB
onTuMmizamii TepaneBTMYHUX CTpaTeriii BiA-
HOCHO MPOTEKIIi Ta KOpeKIii reMaToaoriyHoi
TOKCHYHOCTI XiMioTeparii 3a JOMOMOTOI0 aH-
THOKCUJAHTHOI Tepamnii.

3araiom npoaHanai3oBaHl MOKa3HUKU KPOBI
440 xBopux xiHOK Ha PM3.

BcTanoBieHo, mo mpoBeAeHHS MOMIXIMi-
orepanii PM3 3a cxemoro momerakcen+maokc
opyOinuH+tIuKIopochan XapaKTepPU3YETHCS
BUCOKHUM TpodieM reMaToiaoridyHoi TOKCHY-
HOCTIi, @ CaMe Y9aCTOTOIO BUSIBIICHHS HEUTPO-
neHii (44,49% npotu 5,05%, p<0,05), anemii
(83,08 mpotu 54,06%, p<0,05) i TpomOoH-
tonenii (14,03% mnporu 1,16%, p<0,05) B
NOpIBHSHHI 3 TallieHTaMH, SKi OTPUMYIOTh
JIKyBaHHS MAaKJIITaKCeJIOM B MOHOPEXHUMI.
XBOpi, UI0 OTPUMYIOTH JIIKYBaHHS 3 NPUBOAY

HeomnepabenbHOTO PM3, BiporinHo B 2 pasu
gacTime MamTh Takli reMaToJOTi4Hl yCKIami-
HEHHs, K aHeMito, 1 B 1,73 pa3u — HEUTpoO-
MEeHiI0, MOPIBHAHO 3 MaIliEHTKaMH, 110 OTPH-
MYIOTh KypcHu XiMioTepamnii B aJ’toBaHTHOMY/
HE0a/ IOBAHTHOMY PEXKHUMI.

BusiBiieHo, 1mo 0iJbI1 BUpaXXeHy BiJANOBIIb
NyXJIUHYU Ha JIIKyBaHHS CIiJ O4YiKyBaTH y Ma-
IIEHTOK MOJIOJOr0 BiKy, B MpeMeHONay3alb-
HoMy mepioni, 3 Bucokum ECOG cratycom.
Ha pesynbraru nikyBanHs PM3 nHeratuBHuHI
BIJIMB MalTh HAasBHICTh ypakeHHs mnepude-
pPUYHHX JTiMpAaTUIHUX BY3JiB, PO3BUTOK rema-
TOTOKCHYHOCTI, TIMOKOATYISIIHHUX 3MiH, IO
KOPEJIIO€ 3 HETaTUBHOIO BIAMOBIAII0 MyXJIUHHU
Ha pe3yabTaTu Teparmii. BusBneHno, mo HasiB-
HICTh HeWTpomeHii 1-2 cTymeHO BIPOTOBXK
nepmux 6 KypciB JIIKyBaHHS Mae€ BIpOT1IHO
MO3UTUBHUH BIIJIUB Ha €PEKTUBHICTh CUCTEM-
HO{ Tepamii 3a MoOKa3HUKAaMHU 3arajibHoi Ta 0e3-
peUUANBHOI BH)KUBAHOCTI. | HaBmaku, TsSKKa
HEeUTpomeHist, a came 3-4 CTyINEeHI0, KOpelle
3 HETAaTHBHUMH BIJJAJICHUMH pPeE3yJIbTaTaMu
JTIKyBaHHS.

Ha migcraBi gocnHigKeHb TOBEIEHO, IO
HasIBHICTh TiON-AucCylbdigHoro nucOanas-
cy (koHUEeHTpaliiiHuii moka3Huk piBHS SH-
rpyn), Ipu mpoBeAeHHI XimioTepamnii PM3 no-
CTOBIPHO MIJBUINYE PU3UK PO3BUTKY T'eMaTo-
JOT14HOT TOKCUYHOCTI. [TamieHTKN 3 HU3BKUM
piBaeM SH-rpyn (menme 1 mMmonb/r Oinka)
npHu TapalieNnbHId aKkTHBAIil OKCUIATUBHOTO
CTpeCcy € TIpymol0 PpHU3UKYy MO BUHUKHEHHIO
HeliTponeHii. BiporigHiCTh PO3BUTKY JICHKO-
neHii Ha ¢oni ximiorepamii PM3 moxiauBo
po3paxyBaTd IO BU3HA4YEHIW HamMu (opmyil,
BHUKOPUCTOBYIOUM 3HaueHHA piBHS SH-rpyn
y TMaImi€HTa, K MpeaIuKTOopa HECHPHUSATINBOTO
MPOTHO3Y 1 BUCOKOTO PU3UKY PO3BUTKY MIEJO-
cympecii B pamkax ¢opMyBaHHS YCKIJIaJHEHb
ximioTepamii.

Jna  npoduiakTUKH ~ TeMaTOJIOTIYHUX
yCKJaJHEHb 3alpONOHOBAHO MpemapaTr Tio-
TpUA30JiH, SKUW TPOSBIAE MPOTHIMIEMIUHI,
KapA10MpPOTEKTOPHI, AHTUOKCHIAHTHI, €Hep-
TrOTPOIHI, MEMOPaHONPOTEKTUBHI, MPOTHU3A-
najgbHI, pemapaTuBHi, aHTHAMONTOTHYHI, pa-
HO3arorBajbHI, TENaTONPOTEKTUBHI Ta IMYy-
HOMOJIYJTI0OBaJIbHI BIaCTHBOCTI. MexaHi3Mm maii
TIOTPHA30JIIHY MOJISITAE B MiABUIIEHHI EKCIIPE-
cii aHTHOKCUIAHTHUX (EPMEHTIB, 3HUKECHHI
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KOHIICHTpaIlil BUILHUX paJWKaJiB, aKTHUBAIii
KOMIIEHCATOPHOTO MajaT-aclapTaTHOTO IIyH-
Ta NOPOAYKUIi eHeprii, HopMmamizaiii podo-
T nukny Kpebca Tta iminiroBanHs Red/Oxi-
3aJIe)KHOT eKkcrpecii pakTopiB TpaHCKpUILIi B
yMoBax imemii. TioTpua3omnid HadeXUTh 10 V
KJIaCy TOKCUYHOCTI (Mali’)ke HETOKCUYHI pedo-
BuHK) [1,3].

[Ipenapar TioTpuaszonin B mnpodilakTHU-
HOMY PEXXHMMi BBEJICHHS Ha 2 IUKJI JiKyBaH-
Hs BIpOTiJHO B 2,9 pa3iB 3HUIKY€E MOKa3HUKU
renatoTokcuuHocTi (p<0,05) ta B 2,42 pasu
(p<0,05) 3MeHIIye TMpPOsIBU TeMaTOTOKCHY-
HOCTI y BUINIAA1 JEWKOMeHii, mepeBaXHO 3a
PaxyHOK 4YacCTOTH BUSABIECHHS TNIHMOOKUX Jei-
KOICHIH, HI)K y KOHTPOJBHIN rpymi. Takox,
Ha GoHI TPOPUITAKTUYHOTO MPUHOMY TIOTPH-
a30J11Ha, K 10 BBEJCHHS LIUTOCTATUKIB, TaK U
MicJs, JOCTOBIpHO MiABUIIYETHCS PiBEHb Ti-
onbHUX Tpyn B 2,05 ta 2,28 pa3u BIATOBIIHO
B MOPIBHSAHHI 3 KOHTPOJBLHOI TPYINOK, BipoO-
TiIHO 3MEHIIYIOTHCS MOKAa3HUKHU CIHOHTAHHOI
Ta BUKJIMKaHOI OKHCHOI Momudikarii Oinka B
CHUpPOBATII KPOBI.

3HU)KEHHS aKTUBHOCTI aHTHOKCHAAHTHUX
dbepMeHTIB TIIyTaTIOHOBOI JTAaHKW 1 3MIIIEHHSA
T10J-AUCYyNb(iIHOT piBHOBAaru B 01K 3HUXKEH-
Hs BMIiCTY BiHOBIEHUX (OpPM BKazye Ha JO-
CTOBIpHY KJIHIYHY HEOOXITHICTH TepCoHaIIb-
HOTO 3aCTOCYBaHH:A JTKapChbKUX HpenapaTlB
3 IIyTaTioH- MPOTEKTHBHUM edexkTom 1 aHTH-
OKHMCITIOBAJIbHUM MOTEHI1aJIOM, SKUM 1 € Tio-
TpHUa30JIiH.

Ontumizanis paniosoriunoi Bi3yaJi3za-
uii Backyjasipu3anii KOKH M’SAKMX TKAHUH
NALIEHTIB NMPH PEKOHCTPYKTHBHHUX Olepa-
HifgX HA HUKHIX KiHIiBKaXx

Y nocnimxkenni [6] mpeacTaBieHi Teope-
TUYHE y3arajibHEHHS 1 HOBE BHUpPIIIEHHS Ha-
YKOBOTO 3aBJaHHS - MOJINIIEHHS Pe3yJIbTaTiB
MIKpOXIpypriuHoi ayTOTpaHCILUIaHTAalli] BaCKy-
JAApU30BaHUX NMEePPOpaHTHUX KIAMNTIB MPH JIi-
KyBaHHI TTTHOOKHUX MOIIKOJXEHb MOKPHUBHUX
TKaHWH HUXKHIX KIHIIBOK Ha OCHOBI Bi3yausi-
3a11ii aHT10apXiTEeKTOHIKH nepdopacom 3a J0-
nomoroto KTA, JIIT, ynbTpa3BykoBOi gommJe-
porpadii, JID.

besnocepennro nepen onepauniiHum BTpY-
yaHHsAM obOcTexeno 110 XBOPHX 3 MaToJIOTi€r0
M’SIKHX TKaHWH HUXKHIX KIHIIBOK, 26 XBOpHUX
13 3JI0SKICHUMH NyXJWHAMU M’ SIKUX TKaHUH

HIDKHIX KIHI[IBOK 16 HO30J0Ti4HUX (HOpM;
51 xBopuil 3 TepMOMEXaHIYHUMH TpPaBMaMH
M’ AKX TKaHWH HUKHIX KIHI[IBOK.

Po3pobneno cmoci6 paetanbHOI Bi3yali-
3anii nmepopaHTHUX CyIMH Ha eTami Imepe-
JoNepamifHoro miaHyBaHHS NepPOpaHTHUX
KJantiB nisxoM nposeneHHs KT-anriorpadii
JOCHII)KYBaHOTO CETMEHTA Tijla B aKCialbHIil
NpoeKIlii Ta HacTynHoro y pexumi 3D Bizya-
Ai3amii mepeTBOpPEHHS OTPUMaHUX 300pakeHb
y 3D enexTpoHHY MOAENb, HAa SAKIH y peXuMi
3D Bi3yauni3anuii BUKOHYIOTh BipTyaJbHE BU/JIA-
JeHHS (OHOBUX CTPYKTYp aHATOMIYHHUX YTBO-
pPeHb Ta ONTHUMI3YIOTh OTPUMaHEe 300paKeHHs
3D mopeni cermeHTa.

Po3pobineno iHdgopmaTUBHI anTOpUTMU
imeHTudikamii aHT10apXiTEKTOHIKM aHT10COM
1 BUMIpIOBaHHA MOKa3HUKIB nepdy3ii 1 To-
NOMETPUYHOTO IJIAHYBaHHS PEKOHCTPYKIii
3 BUKOPUCTAHHAM nepPopaHTHUX KIANTIB HA
OCHOB1 3aCTOCYBaHHS ayJI10J0IJIepOMeTpii,
V31, MCKA, JII® ta AIT y xBopux Ha 3110-
AKICHI MyXJUHU M’ SIKUX TKAHUH HMXHIX KiH-
I[IBOK 1 XBOPUX 3 TEPMOMEXaHIYHUMH 1 MiHHO-
BHOYXOBUMHU TpaBMaMU M’ SIKUX TKaHUH HHXK-
HiX KIHI[IBOK;

Jlokanizaniss nmepdpopaHTHUX apTepiil go-
HOPCBHKHX KJIAINTIB HUXKHIX KIHI[IBOK Ma€ IEB-
HY BapiabeJabHICTh: Y XBOPUX 13 3J0KICHUMHU
NyXJIMHAMU HUXKHIX KIHI[IBOK MOCTiiHA JIOKa-
ni3anis BusiBieHa B 19,20%, BapiaOenpHa - B
80,80% cmoctepexenn, 23,53% 1 76.47% cmo-
CTEpEeKEeHb BIAMOBIAHO, Y MOPAHEHHUX 3 MIH-
HO-BUOYX0BOIO TpaBmolo - 27,27% 1 72,73%
CIIOCTEPEKEHb BIAMOBIAHO (B KOHTPOJBHIN
rpymi - 29,17% 1 70,83% crnoctepexeHb Bif-
HOBiz[Ho) 0 OOIPYHTOBYE MPOBEICHHS [0~
onepamHHm 1)1eHTH¢)1Kau11 aHrloapaneKTo-
HIKH 1 MOKa3HUKIB IeMOJAMHAMIKU TOHOPCHKOT
30HU MPH NJIaHyBaHHI KJIAMTA.

BiamoBigHO 10 peHTTreH-aHTiorpadivHOTO
JNOCHIP)KeHHSI aHAaTOMIYHOTO MaTepiajly BH-
BUYCHO BapiabenbHICTH KPOBOMOCTAaYaHHS Ta
Mex1 0e3rneyHoro ¢GopMyBaHHsS JIaTepaabHO-
ro HajJKiCTOYKOBOTO IMIKIpHO-(acmualibHOTO
nepdOpaHTHOTO, KM CTAaHOBIATH Bix 6 cM
no 10 cm B mupuny i1 Big 14 cm g0 19 cm B
JOBXUHY.

Cnoci0 mnporHo3yBaHHS MPHXKUBICHHS 1
3arO€HHS TEPECaPKEHOTO KJIANTS MPH PEKOH-
CTPYKTHBHHX OIEpallisiX Ha M’ SIKHX TKaHHHaX
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HIDKHIX KiHIIIBOK Ha 0CHOBI BukopuctanHs 1T
+ JIAD 3abe3neuye 4yTIUBICTh 1 MPOrHOCTHY-
HicTh 95,45% 1 95,45% BianoBigHO (BimOMUA
croci6 - 85,71% 1 75,00% BiAMOBiAHO).

UyTnuBicTh aNrOpUTMIB Bizyalsizauii mep-
¢dopanTiB noHopchkux obnacteit - AIT + JID,
AIT + KAK, KTA + 3D + MIHIJOII - npu
PEKOHCTPYKTHUBHUX OIEpaIisix CTaHOBUTH: Y
XBOPHUX 13 3JIOSKICHUMHU MYXJIMHAMH HUXKHIX
kinmiBok 80,0%, 100,0% ta 100,0% Bigmo-
BIJTHO, y MOCTPAXAaJdUX 3 TEPMOMEXaHIIHUMHU
tpaBmamu - 81,3%, 83,3% 1 87,5% BiamnoBia-
HO, y nopanenux 3 MBT -83,3%, 100,0% ta
100,0% BigmoBigHO.

Buxopucranua anroputmis HAIT + JIJD,
AIT + KJAK + EJJK i KTA + 3D + MIHIJOII,
poO3po0IeHNX Ha OCHOBI BUBYEHOI JeTani30Ba-
woi JIT, JIA®, KAK, EJAK, KTA i 3D cewmi-
OTUKHU TepPOpaHTiB, IPU PEKOHCTPYKTUBHUX
omepalisax CKOPOTUIIO B CEPEIHROMY Yac Ipe-
napyBaHHS KJANTs Yy XBOPHUX 13 3JI0IKICHUMU
NyXJUHAMU HWXKHIX KIHI[IBOK Ha 16 XBWJIUH,
y MOCTPaXJaduX 3 TEPMOMEXaHIYHUMHU TPaB-
MaMu - Ha 20 XBUJIMHHU, y MOPAHEHUX 3 MiH-
HO-BUOYXOBOIO TpaBMOIO - Ha 20 XBUJIMH; Yac
omepalnii B cepeIHLOMY CKOpoTHuiaocs Ha 46,9
XBUJIMH, HA 33,4 XBUJIWHHU, HA 28 XBHUJIHH BiJI-
MOBIIHO.

Indpopmanis npo konduikT iHTepecis.
ABTOpHU 3a4BISIIOTH IPO BIJACYTHICTh KOHQIIK-
Ty IHTEpECiB, MOB’sA3aHUX 3 MyOJiKaIi€0 i€l
CTaTTI.

JlitepaTtypa

1. Beneniues 1®, Bizip BA, Mamuyp BH,
Kypsara OB. Micue tioTpua3oniHy B ranepei
Cy4acHHX METa0ONMITOTPOMHUX JTIKAPCHKUX 3a-
co0iB. 3anopi3bkuil MeauuHuil xxypuai. 2019;
21(1): 118-128. doi: 10.14739/2310-1210.
2019.1.155856

2. Enp Xaxx MX. Ponp MoOnexylasspHHX
NiATHTIB MyXJWHHA MPpU GOpMYyBaHHI IEPCOHI-
¢dbiKOBaHHMX MIAXOMIB 10 JIKyBaHHS MeTacTa-
TUYHOTO paKy MOJOYHOI 3a103U [aicepTaiis].
XapkiB (Ykpaina): XapkiB. MeJ. akaj. MicCis-
muIioM. ocsitu. 2017.

3. Komnenniym 2018 - mikapcbki mpenapa-
ta. nox pea. B. H. Koanenko, A. Il. Bukro-
poBa. — K.: Mopuon, 2018.

4. Ilpoxau AB. IlporHo3syBanHs, Tipodi-
JaKTHKa Ta JIIKyBaHHS IeMaToJIOT14YHOI TOK-
CHUYHOCTI CHUCTEMHOI Tepamii pakKy MOJI0Y-
HOT 3ay0o3u [miceprarisi]. XapkiB (YkpaiHa):
XapkiB. MeA. akaja. MICISIIUIIOM. OCBITH.
2017.

5. Xomxyx Moxamman IM. OGrpyHTyBaH-
Hs €(PEKTUBHOCT1 CUCTEMHOTO J1KyBaHHS pPaKy
MOJIOYHOI 3a7103W B 3aJIEKHOCTI BIJ 1HAEKCY
Macu Tima [micepramisi]. XapkiB (YkpaiHa):
XapkiB. MeA. akaj. MICIAAUILIIOM. OCBITH.
2018.

6. UYepennuuenko HO. Onrumizamist pasui-
OJIOT14HO1 Bi3yasizalii BacKynspu3amii MIKi-
pU 1 M’SIKUX TKAHUH y MaIl€HTIB MPHU PEKOH-
CTPYKTHBHHUX OTEpalisiX Ha HWKHIX KIiHIIIB-
kax [aucepramig]. Kuis (Ykpaina): Ham. men.
akana. micasauniaom. ocBitu im. I1. JI. llynu-
ka. 2019.

7. Alonso SG, de la Torre Diez I, Zapirain
BG. Predictive, Personalized, Preventive
and Participatory (4P) Medicine Applied to
Telemedicine and eHealth in the Literature. J
Med Syst.2019Apr12;43(5):140.do1:10.1007/
$10916-019-1279-4. PMID: 30976942.

8. Amram D, Cignoni A, Banfi T and
Ciuti G. From P4 medicine to PS5 medicine:
transitional times for a more human-centric
approach to Al-based tools for hospitals of
tomorrow [version 1; peerreview: 2 approved].
Open Res Europe 2022, 2:33 (https://doi.
org/10.12688/openreseurope.14524.1)

9. Flores M, Glusman G, Brogaard K,
Price ND, Hood L. P4 medicine: how systems
medicine will transform the healthcare sector
and society. Per Med. 2013;10(6):565-576.
doi: 10.2217/pme.13.57. PMID: 25342952;
PMCID: PMC4204402.

10. Kolotilov.  NN.  Eschatology in
oncology: life expectancy of untreated patients
with malignant tumors. Radiation diagnostics,
radiation therapy. 2020;3: 49-56. https://doi.
org/10.37336/2707-0700-2020-3-5

11. Mouser CL, Antoniou ES, Tadros
J, Vassiliou EK. A model of hematopoietic
stem cell proliferation under the influence
of a chemotherapeutic agent in combination
with a hematopoietic inducing agent. Theor
Biol Med Model. 2014 Jan 17; 11:4. doi:
10.1186/1742-4682-11-4. PMID: 24438084;
PMCID: PMC3899742.

12

rdrt.com.ua/index.php/journal



HAYKOBI JJOCJIJIKEHHS
KA®EJIPU OHKOJIOTI'TI
TA MEJJUYHOI PAJIIOJIOTII
JHIMPOBCBKOI'O JEPKABHOTI'O
MEJUYHOTO YHIBEPCUTETY

1. bonoapenko, H. Yepeonuuenxo,
M. X. Env Xaowcor,
1I.M. Xooocysc Moxammao, A. [lpoxau

MeToto cTaTTi € BUKJAJ pe3yJabTaTiB Ha-
YKOBHUX JAOCHIIXEHb Kadeapu OHKOJIOTII 1 Me-
TUYHOT paaionorii JJHIMPOBCHKOTO JAepKaBHO-
r0 MEIMYHOTO YHIBEPCUTETY « YIOCKOHATICHHS
nepcoHi(piKOBaHUX METOJIB CHCTEMHOTO Ji-
KyBaHHS 3JI0AKICHUX MYXJUH 3 BpaxyBaHHAM
iX KIIHIYHHX Ta MOJIEKYJISIPHO-TEHETUYHUX
XapakTepucTuk» (aepkaBHa peecTparis No
011U003384). Buknangeno pesyiabratu 4 Hay-
KOBO-JOCTITHUX pOOIT: «Posb MONEKyIIpHUX
NiATUTIB MyXJIWHU Tpu GOpMYyBaHHI MEPCOHI-
¢biKOBaHMX MIAXOJIB 10 JIKYBaHHS MeTacTa-
TUYHOTO paKy MOJIOYHOI 3ano3m», «OOrpyH-
TyBaHHSI €(EKTHBHOCTI CHCTEMHOTO JIIKyBaH-
HS paKy MOJIOYHOI 3ajJI03U B 3aJIeXKHOCT1 BiJ
iHAeKCy Macu Tina», «I[IpornosyBanHHs, mpo-
¢dinakTHKa Ta JIKyBaHHS T€MaTOJOTIYHOT TOK-
CUYHOCTI CHUCTEMHOI Tepamii paKy MOJOYHOI
3ano3u», «OnTumizaiis pagaiosoridHoi Bizya-
Ai3amii BacKynsipu3allii KoK M’ SKUX TKaHUH
Nali€HTIB IPU PEKOHCTPYKTHUBHUX OINeEpalisx
HA HUKHIX KIHI[IBKaX.

Knrouoei cnosa: pax MOJIOUHOT 3aJI03H; 1H-
JEKCY MacH Tu1a; MOJEKYJISpHI MIATUIH TyX-
JWHU; TEeMaToJIOTIYHa TOKCUYHICTh; BACKYIIs-
pu3sanis Koxu; nepopaHTu.

SCIENTIFIC RESEARCH
OF THE DEPARTMENT
OF ONCOLOGY AND MEDICAL
RADIOLOGY OF THE DNIPRO STATE
MEDICAL UNIVERSITY

Igor Bondarenko,
Nataliia Cherednychhenko, Anna Prokhach,
Hojouj Mohammad IM,
El Hajj Mohhammad

The purpose of the article is to present
the results of scientific research of the De-
partment of Oncology and Medical Radiol-
ogy of the Dnipro State Medical University
“Improvement of personalized methods of
systemic treatment of malignant tumors tak-
ing into account their clinical and molecu-
lar genetic characteristics” (state registra-
tion 011U003384). The results of 4 research
works are presented: “The role of tumor mo-
lecular subtypes during personalized treat-
ment approach for metastatic breast can-
cer”, “Prediction, prevention and treatment
of hematologic toxicity of systemic therapy
for breast cancer”, “The rationale for the ef-
fectiveness of systemic treatment of breast
cancer depending on the body weight index”,
“Optimization of radiological visualization
of vascularization of the skin of soft tissues
of patients during reconstructive operations
on the lower extremities”.

Key words: breast cancer; body mass in-
dex; molecular subtypes of tumors; hemato-
logical toxicity; skin vascularization; per-
forants.
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CrtepeoTtakcuyHa
paaioxipypris

3 papioceHcubOinizauieto
NYXJINHU KNCHEM

y NiKyBaHHI peunanBHUX
MYJIbTUDOPMHUX
rniobnacTtom

Y/IK 616-089:615.849:615.835.3:616.831-006.484.04-096.65
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A.B. psasos', B.M. IBuyK?,
T.M. KosapeHko?, 0.B. LLlep6ina?

1AY «lHCTUTYT Helpoxipyprii

iMm. akag,. A.lN. PomogaHosa HAMH
Ykpainm», 04050, Knis-50, Byn. MNnatoHa
Mawbopoan 32, Knis, YkpaiHa
2HaujoHanbHuWiA YHIBEPCUTET OXOPOHM
300poB’a YkpaiHu imeHi MN.J1. LLynuka,
Byn. Joporoxuubka 9, Knis, YkpaiHa

SAY «IHCTUTYT 94epHOI MeauLMHN Ta
npomeHeBoi giarHocTnkn HAMH YkpaiHn»,
Byn. Maiibopoam 32, Kuis, YkpaiHa

Mynstudopmua riiobnactoma (MI'BM) €
HAUTOIMIUPEHIIUM 1 HallHeOe3MEeYHIIIUM Tep-
BUHHUM 3JI0AKICHUM HOBOYTBOPEHHSM I[CH-
TpanbHOi HEpBOBOi cuctemu [10]. Uepes cBoro
arpecHUBHICTh Ta 1HQUIBTPATUBHUH PICT, a Ta-
KOX CKiaanHicTh matodizionorii, 'BM € oxn-
HI€I0 3 HAWCKIAIHIMMUX Yy JIKyBaHHI MyXJIUH
[8]. Maiixe 3aBXAU LS NyXJIUHA PELUIUBYE
3 BKuBaHHA Oe3 mporpecyBanHs (BBII), sk
MpaBUJI0, MEHIIIE JIEB’ ATU MICSAIIB 1 BUKUBAH-
Hs, sKa KOJIMBAae€ThCd Big 12 mo 16 micdiis,
HEe3aJIe)KHO BiJl CTpATeriii MyJIbTUMOIAIbHOTO
J1IKyBaHHS, SIKI MOXYTh BKJIIOYAaTH arpecUBHY
XIpypriuyHy pe3ekililo, XiMioTepamilo 1 Ipo-
MeHeBy. MeHme 5% mnaimieHTiB BH)XXUBAIOThH
MNPOTATOM II’SITM POKIB MicJsi BCTAHOBJIEHHS
MOYaTKOBOTO Aiaruo3y [6]. Pi3H1 MmeToaM iKY~
BaHHS PEUHUAUBY MyXJIMHU BKIIOYAIOTh Xipyp-
rifo, paaioxipyprito, TapreTHy iIMyHOTEpamio
Ta 001acTi JIKyBaHHSA NyXJuH. TuM He MeHI,
peuuauB Mae Malike YHiBepcaJbHY CMepT-
HICTh 1 MeJiaHy BM)KUBAaHHS MIiCIS PEeLHUIUBY
Mixk 9120 micsimsamu [9], 3amexxHO BijJ cTpare-
rii JiKyBaHHS.

Kpum Toro, ogni€ro 3 HalBaKJIMBIIIMX 3a-
BJaHb IPU Teparii II100IacTOMHU 3aTUIIAETHCS
HOJOJIAHHS PaliOPE3UCTEHTHOCTI T1IMOKCUYHUX
KJIITHH MMyXJUHA 32 JOTIOMOTOI0 PaaioCeHCcuOi-
ni3aropa [4].

MexaHi3Mu, IO JIe)KaTh B OCHOBi BHY-
TPIUIHBOI PaaiOPE3UCTEHTHOCTI MpHU TIio-
O1acToMmi, peTeJbHO IOCHIIKYBaJluCs MPO-
TATOM OCTAHHIX KiJIbKOX POKiB, ajie CKjJaJlHa
B3a€MOJisl KJIITUHHHUX MOJIEKYJ Ta CHTHAJb-
HUX HUIAX1B, 3aJyY€HHUX A0 paJiope3UCTEeHT-
HOCTI, 3aJIMIIA€ThCS HE 0 KiHIS BHBYCHOIO.

Kninigno edexTuBHUNA pamioceHcudbiIiza-
TOp, AKUN J0Ja€ pagiope3uCTEHTHICTH 1€ HE
ineHTudikoBanui [1,5].

Crepeotakcuuna pagioxipypris (CXP) Bu-
BUaJiacs SIK METOJ JIiKyBaHHs penuauBHoi ['bBM
Oijpllle JBOX JecCATUIITh. Ha ChOTONHINIHIN
NeHb Oyno omyOIiKOBaHO JIWIIE OAHE MPOCIIEK-
THUBHE pPaHJOMI30BaHE JOCIIIKEHHS, B SIKOMY
BuBYaBcsa BB CPX, momaHoro g0 Tpaauiiii-
HO1 JUCTaHIIHHOI MpoMeHeBoi Teparii. Jlokasu
mono CPX nmpu peunanBi NyXJIMHU HETIEPEKOH-
nuBi qos npuitHATTS. CPX K cTaHgapTHa Mpakx-
tuka [2,11], ane CPX 3maeTbcsi mpuBabIUBOIO
aJbTEPHATUBOIO Yepe3 HOro MiHIMaJIbHO 1HBa-
3UBHHI XapaKTep NPU OCEPEAKOBUX PEIHIH-
Bax. Kpim Toro, iioro cyomiizimMeTpoBa TOUHICTb
Ta KPYTUH TPagl€HT J03U 3JAIOTHCS PO3YMHU-
MU ISl PEIUUBY, OCKUTBKH TMAIliEHTH paHiIie
OTPUMYBAJIM BUCOKY 703y ONPOMIHEHHS, Ta TO-
BTOpHE MNpHU3HAUYEHHs MPOMEHEBOi Teparii 3a-
I'POXY€E BUCOKUM ITPOMEHEBUM HaBaHTaXKCHHSIM
Ta TOKCUYHICTIO.

Oco0aMBO CITiJT 3a3HAYUTH, 1110 TEMO30JIaMi]I,
SKi BBEJICHI B CTaHIAPT JIKyBaHHs TIi00JacTO-
MU, SIK pagiceHcuO11i3aTop, € Maoe(PeKTUBHIM
MpU peUUAUBI TI1007aCTOMH 1 TOMY OCOOJIUBO
BKJIMBUM € TOIIYK IHIIUX TpenapariB s pa-
nioceHcuOLTI3aIi penuanByY MyXJIMHU TPH MIPO-
BEJICHHI CTepeOTaKCUUHOI paaioxipyprii [7,11].

Martepianu i MmeTOAMN

38 mamientam (cepenniii Bik 50 pokis), 20
yosioBikam (52,6%), Ta 18 xinkam (47,3%) 3 mi-
arHo3oM penuauHa myiasTudopmua ['bM Oyna
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nposeaeHa CPX. Cepenns no3a 17 I'p Ta cepen-
Hill oOcsr ompomineHHs 12,2 cm® 3a oxHy abo
KigpKa ¢pakuiii (3-5).

o npoBenenns CPX y 20 xBopux myxJju-
Ha Oyna BHAajieHa TOTajlbHO abo cyOTOTaNb-
HO, y 18 - wacTkoBO. 26 mamieHTaMm 311HCHIO-
Banu CPX 3 pamiocencu6inizamiero 95% kuc-
HeM. BubipKy mamie€HTIB CKIajldu JUIIE Ti, y
KOT0 MiATBEPIKYBaJIUCS O3HAKM TIMOKCIi 3a
nanumu MPT (moka3Huku koedilieHTa IH-
¢y3ii ADC ta mporpamu BOLD) i anami3is.
[lepen mnpoBedeHHAM ceaHCYy paaioXipyprii
XBOpPUM OOOB’S3KOBO MPOBOJHMIN «KHCHEBY
npoOy» 3a JOMOMOTOI0 MPUCTPOI0 OKCUTEHA-
topa «Oxy 6000». JlocnigKeHHsT OKCUTeHAI11
SpO? (kinbKicTh JiTpiB 3a xBUauHY O?), npu
HeoOximHocTi nigaiMaroyu Bmict O? 1o 100%.
[To3uTuBHA «KUCHEBa» mpobda MijJ yac mpoBe-
neunss MPT no ceancy CPX Bu3Hauanach BU-

Tabnuysa 1. Xapaxmepucmuka xeopux

paXeHUM CTyIEHEeM OKCHUTeHallii y mporpami
BOLD, 3a paxyHOK IHTEHCUBHOTO HAaCUYECHHS
KHUCHEM TINOKCUYHOI TKaHUHHM MYyXJHUHH Ta
BHUSIBJISITIACS 3 SCKPAaBHM TilNEpiHTEHCUBHHUM
curHaioMm. 12 mamienram nposoaunu CPX 6e3
paaiocencubumizamii (P-) (Tadn.1).

[InanyBaHHA JiKyBaHHS OyJl0 BHKOHaHO
BIIMOBITHO 3a JOTIOMOTOIO0 CTaHIIIi TJaHyBaH-
Ha BrainLAB, na niniiiHOMy mpucKOproBayi
LINAC (Trilogy Varian, CIIIA) 3 BuKOpucTaH-
HAM TEepPMOIUIACTHYHOI Macku. BusHauamm 3a-
ranpHuil 06csr nyxnuHu (GTV) sk ginsHka mno-
CUJICHHS KOHTpAacTHO1 pedoBuHM Ha T133 micus
BBEJIEHHS r'aJ0JIHIIO 3 MIHIMAJIbLHUM MOJIEM a00
6e3 uporo. Kniniunuit uinsoBuit 06’em (CTV)
= GTV; nnsa cucteM 3 KagpaMu 3arnjaHOBaHUN
numeoBuit oocar (PTV) = CTV, nns cuctem Ha
OCHOBI MacOK BHKOPHUCTOBYBaJIU HAaCTaHOBHHII
3arnac s posmupeHHs PTV.

XapaKkTepUCTUKH 3HauYEHHA
Bospact (pokn):
MeaiaHa 50
niara3oH 28-84
Crartb (k)
YOJIOBIKH 20
KIHKHU 18
Craryc KapHOBCKi:
MeauaHa 70
3aranpHuii 00CsT MyxJuH (cM?):
MeaiaHa 12,2
Jiamna3oH 8,0-84,0
[Tpunucana no3a (I'p):
MemiaHa (iana3oH)
3a 1 ¢pakiiro 17,0 (12-24)
3a 3-5 dpaxuii 35,0 (20-45)
MyXJIMHA BHJIaJICHAa TOTAIBHO 200 20 (52.6%)
CyOTOTaJIBHO
MyXJIMHA BHJIaJIeHA YaCTKOBO. 18 (47,3%)
kucenb (CPX + O?) 26 (68,42%)
6e3 pamgiocencubimizarii (P-) 12 (31,57%)
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CepenHe 3arajbHOTO BUKMBAaHHA Ta Oe3pe-
IHUJIVMBHE BWKWBAHHS OIIHIOBANacs 3a JOMO-
Morow anaizy BuxuBaHHs Kammana-Meiie-
pa, a Habip KoBapiaTy, oOpaHHX AJs OI[IHKHU
iX BIUIMBY, CKJaaaBCs 3 JIO3H, O0CATY ITyX-
JWHU, Ta TPOBEJICHHSIM pajiloceHcuOiIi3alii.
P-3nauenns <0,05 cBigYUTH PO CTATUCTUUYHY
3HAYUMICTh.

Bioeruka. IndpopmoBaHna 3roja maiieHTa Ha
y4acTh B KJIIHIYHOMY JOCHIIJKEHHI OTpHUMaHa
B1/I KO’)KHOTO XBOPOTO.

Unenn Kowmicii Y «luctutyt He#poxi-
pyprii im. akan. A.Il. PomomanoBa HAMH
YKpalHU»IPUULLIM IIOTOJKEHOI AYMKH, M0
HajJaHl sl EeKCHepTU3M MaTepiajud HayKo-
BO OOTPYHTOBAaHI, y JIUCTI iHHOPMYBAHHS IS
MaIi€eHTIB YITKO BUKJIAAEHI YCi TOJOXEHHS, 3
SKMMU HEOOX1THO 03HAOMHUTHU maiieHTiB. [le-
penbadyeHi 3axoau 1Mo 3a0e3MeueHHI0 Oe3meKu
JUIST 3I0pOB»sI TAIIEHTIB, JOTPHUMaHHS HOTO
npas, JOJACHKOT T1THOCTI Ta MOPaJTbHO-ETHY-
HUX HOPM Yy BiIOBITHOCTI 0 marfieHTiB ['enb-
CiHCBKOI Aekyapartii mpas oauau, KouBeHIii
Panu €Bponu mpo npapa JoauHU 1 O10MeTUITH-
HU Ta BIAMOBIAHUX 3aKOHIB Ykpainu. Komicis 3
MATaHb €TUKU BBAXKAE MOXJIMBHUM MPOBEICHHS
HayKOBO-A0CH1IHOT podotu “CrepeoTakcuyuHa
panmioxipypris 3 pagioceHcuOimi3aIier0 My Xiau-
HU KHCHEM Yy JIIKyBaHHI PEIHJIWBHHUX MYJIbTH-
dbopmHEX TIIi00IaCTOM

Pe3ynbTaTtn Ta X OGroBOpEHHS

VY mamientiB, ski orpumanmu CPX 3 Bu-
KOPHUCTAaHHSAM paJioceHcuOinizamii KHCHEM
(ocHOBHA rpymna), MeJiaHa 3arajbHO1 BUKHUBA-
HocTi (M3B) cknama 20 MicsIiB MOPiBHSHO 3
TUMH, XTO oTpuMaB CPX 6e3 Hel (KOHTpOJIbHA
rpyna) — 12 micsuis, a 6e3penuIuBHa BUXKHU-
BaHicTh (bB) B ocHOBHUI rpymi cknana 15 mi-
csauiB, mpotu § B KoHTpoabHIH (p = 0,004; X
2 =8,166).

Pamioxipypriuni go3um Bumie 17 I'p kope-
JIOBAIIM 13 CEPEIHBOID MEJIaHOK BWXKHWBAHHS
18 Mmics1iB y HOpPIBHSIHHI 3 9 MICALSIMU Y THX,
XTO JIiKyBaBcsi B no3ax <17 I'p. Pamioxipypriu-
Hi g03u MeH 17 I'p (B ocHOBHIiH TpyIi), KOpe-
moBaiu 13 M3B 15 micsuiB, y nopiBHAHHI 3 8§
MICSISAMHU Y KOHTpOJbHIN Tpymi (p = 0,02; X2
= 6,644). O0OCAT MyXJIMHA TAKOXXK KOPEIIOBAB 3

M3B. [Ipu 00cs31 MyXJauHA MEHII HiXK 29 cM?,
B OCHOBHIiHl rpyni M3B ckmana 20 wmicsauis, a
B KOHTPOJbHIN 12 MmicsauiB. OOcsr myxiauHu (B
OCHOBHIM rpyIi) OLIbII HiXK 29 cM® KOpeTtoBaB
3 M3B 18 micsuiB, npotu 9 MicsiiB B KOHTpP-
onpbHIK rpymi (p = 0,006; X2 = 6,002).

[TosutnBHA «KUCHEBa» Mpoda MiJx Yac Mmpo-
BeneHHs MPT no ceancy CPX, nemoHcTpyBana
BUPAXKCHUN CTYNEHb OKCUTEHalli y mporpami
BOLD, 3a paxyHOK iHTEHCUBHOTO HAaCHYCHHS
KHCHEM T1MOKCHYHOI TKaHWHU myxauHu. Lle na-
Basio Ha MPT ninBuIeHUH, ICKpaBO-IHTEHCUB-
HUW CUTHAN 1 MiATBEPIXKYBaJO 3 OJHOTO OOKY
MOKa3W It POBEICHHS PaaioceHCcuOimizamii,
3 IHIIOTO OOKY, OyJia MPEJUKTOPOM YCHIIIHOCTI
CPX I'bBM (pumc.1).

Hunamiune nposenennss MPT micas xipyp-
riunoro BupaneHHs MI'BM (koxni 3 wmicsii)
JT03BOJISIIIO CBOEYACHO BUSIBIATU IIISHKU PELU-
JTUBY MYyXJIUHU Ta TPOBOAUTH TOYHE, CyOMIiIi-
mitpoBe CPX myxnunu. JIMHAMIKy MO3UTHUBHOL
BI/ITIOBI/II MMyXJIMHU Ha JIKYBaHHS MM OIlIHIOBa-
7Y 32 3MEHIICHHSM 00CATY MyXJIMHU MPOTATOM
nepmux 4 THxkHIB, He MeHIe 15% o0cary 3a
nepiuii THXXaeHb 1 He MeHme 35% o0csAary myx-
JIMHY 3a Mepii 4 THXKHI.

Haitbinpm cnpustinuBuii pesyiasrar CPX mu
CIOCTEpIrajiy Miclis TOTAJIBHOTO YK CyOTOTab-
HOTO BUJAJICHHS MyXJIMHU (puc. 2).

[Ticnsa wactkoBoro BunaneHuss mI'bM, penu-
JIMB CIIOCTEpiraBcsl paHilie, HiX MiCJIs TOTalb-
HOTO 200 CyOTOTaJbHOIO BUAAICHHS MyXJIUHH 1
11e BiIOMBAIOCS Ha 3araJibHOMY BH)KMBaHHI Ia-
nientiB, ane CPX Oyna edpexruBHa 1 B IUX BH-
nagkax (puc. 3).

VY BUIIEONMCAHOMY BUIAJAKY, IMICIS YaCTKO-
BOoro BunaneHHs MI'bM, pe3uayanbHa yacTuHa
NyXJUHY 301apmmIacs B po3Mipi 1 3HaA00uI0-
cd 3 ypaxyBaHHSM BEJIUKHUX po3MipiB (1o 40,4
cM3) mpoBeneHHs panioxipyprii B 5 ¢pakiiit
(mo 6,5 I'p 3a dpakmiro). CPX mpoBeaeHa 3 Bu-
KOPUCTAHHSIM pajioceHcuOuTi3anii KkucHem (3
koHIeHTpainiero O? He meHme 95-96%). Y npo-
neci CPX 1 micias CPX Oynu mpoBeeHi Kypcu
ximioTepanii Temo3onaminy. Uepe3 8 micsiiB
nyXJIMHA YacTKOBO perpecyBana. be3penuaus-
Huii nepiox micas CPX cknas 12 micsis, a 3a-
rajbHe BUKUBAHHA - 22 MiCIII.

MI'BM B 5 Bumaakax penuauByBaja HE TiJIb-
KM B Micli omepaiii, a # BiggajieHO B 1HIIUX
Bijinax Mo3Ky (puc. 4).
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Puc. 1. Ilpuxnaou peoxcueenayii ' bM nicas inghyzii cymiwi kucuio 95%. MPT 6 npoepami BOLD
00 88edenHs Kuchio (A) (bina kpusea cmpinka), ma nicas ingy3iii, uepes 30 xeunun (B) (bina npama
cmpinka). MP-cuenan 6i0 nyxaunu y npasii 3a0ub0-100H0-mimM ‘aHil OLNAHYI, napacazimanivHo; nic-
JI5l 66€0€HHS KUCHIO, PI3KO NOCUNUIUCH, KOHMYPU NYXAUHU CMAaiu Yimkumu (0ina npama cmpinka),

wo oonomozno susnayumu maxmuxy CPX.

Puc. 2. Ilayiecnm 64 poku. ¥ xeopoco 6yra cyomomanvro sudanena I' BM. Ilposedeno kypc xi-

miopaodiomepanii. Yepes 14 micayis, 3a oanumu MPT, eussneno peyuous ' BM (myremugporanvruti
siocie nyxaunu). MPT nicas xipypeiunoi cyomomanwvuoi pezexyii (A). Peyuouse I'BM (00ne 3 60eHuwy
MYTbMUPOKANbHO20 8I0CI8Y V NPABIll 3A0HbO-CKPOHEB0-HUNCHbO-mim 'aniti ooracmi) (B). Ilposede-
no CPX 3 padiocencubinizayiero xucrnem. Iloena 6ionosiob na CPX uepes 6 micayie (B). be3peyuou-

Hutl nepiood nicasa CPX cxknae 16 micayie, 3a2anvhe gudcueanus — 28 micayis.

Bukopucrtanns panioceHcudinizamii mijgBu-
IUJI0 PafiovYyTIAUBICTh MyXJIMH Ta Aaj0 TPH-
WHATHI pe3yabTaTu JiKyBaHHs. [IpoTsarom Tuxk-
Hs OyJ0 OTpUMaHO paHHIO BianoBige Ha CPX 3
pamioceHcubimizaimier (puc. 5).

[Ipn Benukux posmipax Boruun mI'BM
MU pO3JUIUIIHN JIIKyBaHHS Ha KijbKa Qpaxiii.

[TpoBoaunu CPX makcumanbHo 3a 5 ¢pakiiit
(puc. 6).

Kucenp npogemoHcTpyBaB cebe sk epeKTHB-
HUN pajiioceHcHO11I3aTop NpH HeonepadbeIbHUX
mrio0nacToMax 3 MYyJbTH(QOKAIBHUM POCTOM.
Kpim TOrO0, BiICOTOK MICIATIPOMEHEBHUX pajia-
uitHux sy mnicist CPX cranosus 12,6%, a 'y
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Puc. 3. Ilayienm 58 poxie. ¥V xeopoco byna wacmkoso euodanrena myiomugoraivua 2riodnac-
moma. Ilposedeno kypc ximiopadiomepanii. Yepes 8§ micayis, 3a oanumu MPT, sussierno peyuous
I'BM. MPT nicna xipypeiunoi uacmxogoi pezexyii (A). Peyuous I'BM (b). Yacmkosa 6i0nosios nHa
CPX uepe3 8 micayis (B).

Puc. 4. mI'bM ni6oi 3a0Hbo-cKkpoHesoi obnacmi (nieopyu) 3 ocepedkom 8i0ci8y 8 npagiil CKpo-
nesiu wacmyi (npasopyu). MPT 3niea (A) 0o CPX (6epxus kapmunxa) ma uepes micayv nicis CPX
(nuoicns). 3menwenns oocazy nyxaunu Ha 44,2%. Ocepeook eiocisy npasopyu (b), MPT oo CPX
(6epxns kapmunxa) i nicis CPX (huocns kapmunka). Ilosna peepecis eoenuwa.
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contrast

Puc. 5. Peyuous mI'bM nisoi mim ano-nomunuunoi oonacmi. CPX 3 padiocencubinizayiero. MPT
nicnsa onepayii (A). Peyuous 3a oanumu T133 (). 3menwenns posmipie ocepeoxy peyuousy ml bM
yepes 2 micayi nicis CPX+0? (B).

rast
Puc. 6. Peyuous ml'’bM nisoi ckponesoi dinanxu. CPX 3 padiocencubinizayicro. MPT CPX (A).

MPT nicis CPX+0? 5 ¢ppaxyii no 8 I'p (b). 3menwenns pozmipis ocepeoky peyuousy ml bM uepes
Mmicays Ha 68,6%.

XBOPHUX, 3 paJioceHCcHOII3aTopom, e MmoKa3- Takoxx mOCTOBIipHHM (PAaKTOPOM B OCHOBHIM
HUK ckjaB jauiie 6,7%. Ta KOHTPOJIBHIN Tpymnax, mo BrianBaiu Ha C3B,

Cepen noctoBipHUX (akTopiB, ski 3a ga- OyB 00CAT MyXJIMHU, IO ONMPOMIHIOBaBCA. Tak,
Humu Kaplan-Meier mo3utuBHO BuinHyad Ha  C3B mpwu 00csi3i myXJuHA MeHII HiXK 2,9 cM’, B
MOKa3HUKHU CEPEIHBOTO 3arajibHOTO BM)KMBAH-  OCHOBHIN TpyIi ckiana 22,9 MicsuiB, a B TpyIi
Hs (C3B) Oyna mo3a paaioxipypriyHoro Jiky-  Oinbm Hix 2,9 cm?, nuie 15,2 micsi, X?=49,6
BaHHsA. Tak mpu no3i >17 I'p 3aranpHe Bmwxku-  (p<0,0001).

BaHHS B OCHOBHIU rpyIi ckiaio 22,9 micsiis, Kpim toro, mpeaukropom e(HEeKTUBHOCTI pa-
npu 1031 < 17Tp nume 10,9 micsnis, X?=49,6  mioxXipypriyHoro JiKyBaHHs, Oydd MOKa3HUKH
(p<0,0001). (puc.7). BOLD oxkcurenarii. C3B, xou i He Oyna cTaTuc-
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Puc. 7. Meoiana 3azanvroi sudxxcusanocmi 6 0CHOGHIU ma KOHMPONbHIU epynax i3 003010 1iKy-

sanHs oinbw 17 I'p.

TUYHO 3HauMMa, CTAHOBWJIA Y OCHOBHIW Trpymi
27,6 micd1iB, a B KOHTPOJIbHIN rpyni — 12,1 mi-
camiB, X*=5,20 (p<0,022) (puc. 8).
EdextuBHicTh NiKyBaHHS 3 pagioceHCcHOLII-
3alME0 B IUIOMY MmiATBepkyBanu naHi C3B;
cepenHs 3arallbHOI BIDKMBAaHHS CTAaHOBWJIA B

ocHoBHiM rTpym 20,8+1,3(95%DI:18,3-23.,4),
B KoHTpohbHui: 11,0+£0,63(95%DI:10,0-12,5)
X?*=42,0 (p<0,0001) i nmani Oe3peIUIUBHOIO
BIDKMBAHHS B OCHOBHIM Ta KOHTPOJBHIN Tpy-
nmax, sKi ckjanu BignoBigHo 18,9 1 8,3 micsamis,
X?*=49,3 (p<0,0001). (puc. 9, 10).
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Puc. 8. 3acanrvna euscusanicmes 6 0CHOBHIU I KOHMPONLHIU 2PYNAX 3 YPAXYBAHHAM NOKA3HUKIG

BOLD oxkcucenayii.
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TakuMm dYMHOM, TPOBEAEHHS CTEPEOTaK-
ciyHOi paaioxipyprii Ha BOTHHUIIE PELUIUBY
MI'BM € Ha#t01nb1m epeKTUBHUM METOJOM Ji-
KyBaHHS 1 HNPakTUYHO Oe3albTepHATHBHUM,
TaK SK ONPOMIHEHHS BCHOTO MO3KYy Majo
epextuBHe npu MI'BM Ta HekopekTHO mnpu
HEBEJIMKOMY OJMHUYHOMY OCEpPEIKOBOMY
YpPaXX€HH1 1 3arpoXXy€ KOTHITUBHUMH HOpY-
HICHHSMU.

Pamiocencubinizamiss KWCHEM TIpH IpPOBe-
neHHi CPX TiNOKCHMYHUX pPaaiope3suCTEeHTHHUX
I'bM, nokpamye Ha 60,0% moOKa3HUKHU 3arajib-
HOTO Ta Ha 53,3% Oe3peunaMBHOTO BHKUBAHHSI
B MOPIBHSHHI 3 KOHTPOJIHOI I'PyIi, a KUCEHb €
MOTYXHHUI pagioCceHCUO1I31TOp, SKUH MOBIIIaE
pamiovyTIUBICTh MYXJIWHHUX KIITHH, HUISIXOM
301TbIIIEHHS] KMUCHEBOI HACMYEHOCTI TIMOKCHY-
HHUX KJIITHH.

[Iporuo3 I'bM, He3Baxkarouu Ha MyJIbTUMO-
JajJbH1 METOJHU JIIKYBaHHS, BKIIOYAIOUU X1pyp-
riio, MPOMEHEBY Teparilo Ta XiMioTeparii, 3a-
auaeThest HecnpustauBuM [2]. Tomy Oyio Bu-
BYCHO TaKi MiAXOAH, SIK XIpypridHe BTPyYaHHS
no CPX, abo CPX 3 gonarkoBUMHU BapiaHTaMH
JTiKyBaHHs, IO MPHU3BEIO A0 Pi3HUX MOKA3HU-
kiB BmwkuBaHHA [11]. He3amexHi mpegukTopu
BIDKMBaHHS y maiieHTiB 3 MI'BM, saxi orpu-
myBanu CPX, Oynau omiHeHi s BU3HAYCHHS
iX BIIMBY Ha CepeiHE 3arajlibHEe BIKYBaHHS,
BKJIIOYAIOYHU 103y, OOCAT MyXJIMHU, Ta BIK. Y
JEAKUX JOCHIIKEHHAX OI[IHIOBAJIH PE3yIbTaTH
JIKYBaHHs, K1 OTPUMYBaJU ONPOMIHEHHS MpHU
MI'BM, 3 paniocencuOinizaiiero, 1 6e3 Hei. Tak
3a JaHUMHU [7] TMOKAa3HWKHM 3arajbHOl BUXKHU-
BaHHA 3 pafioceHCUOTI3amier0 301TbIIMITUCS 3
50% no 63%, meniana 3B ckiana 16,1 micsis,
a mexmiana bB - 8,0 micaiiB, Monxens perpecii
NPONOPIIHHUX PHU3HUKIB, M0 BKJIKOYaia JIKYy-
BaHHA, TICTOIATOJOTII0, BIK Ta o0csr Xipyp-
TiYHOTO BTpPYYaHHs, MPOJAEMOHCTpyBaia, IO
JIKyBaHHS 32 JJOMTOMOTOIO paaioceHcuOimizamii
OyJ10 BKJIIOYEHO A0 Haikpamioi Moaelsi TUIbKU
JUISL TPYTIH TAIEHTIB 3 TI100JIaCTOMOIO (BigHO-
meHHs pu3ukis 0,83).

BucHoBKkuU

[IpoBenenHst crepeoTakCHYHOI paaioxipyp-
rii Ha BorHuuie peuuauBy MI'BM e HalOiIbII
e(pexTHBHUM NpaKTHIHO Oe3abTePHATHBHUM.

OnpoMiHEHHSI BChOTO MO3KY Majoe(eKTUB-
He 11pu MI'BM Ta HEKOPEKTHO IpU HEBEIUKOMY
OIMHUYHOMY OCEPEJIKOBOMY Ypa)K€HHI 1 3arpo-
KY€ KOTHITUBHUMU MOPYUICHHSMH.

Pamiocencubimizamisi KUCHEM MpH TPOBe-
neHHi CPX TinmoKCHYHUX paJlope3UCTEHTHUX
MI'BM, nokpamye Ha 60,0% noka3HUKHU 3araib-
HOTO Ta Ha 53,3% Oe3penuaANBHOTO BH)KHBAHHS
B MOPIBHAHHI 3 KOHTPOJILHOIO TPYMOIO.

Indopmanisa npo mxepesa ¢iHaHcyBaH-
HA JOCJiIKeHb: (piHaHCYBaHHS JOCIIKCHHS
3MIIMCHIOBANIOCS 32 paXyHOK BJIACHUX KOUITIB.

Indopmania npo koH}UIiKT iHTepeciB:
KOH(DIIKTY 1HTEpECiB HEMAE.

3asBa npo BHecok aBTOpiB: ['pszoB A.b.
(https://orcid.org/0000-0003-1785-6705.) —
KOHIIETITYaJT13aI1lisl, METOAOJOT 15, JOCTIKEHHS;
IBuyk B.II. (https://orcid.org/0000-0002-9640-
9016) - xypanis nanux, nepesipka, KozapeHko
T.M. (https://orcid.org/0000-0002-0838-9773)
— HAaNHMCaHHS, PELUEH3yBaHHS Ta pelaryBaHHS,
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CTEPEOTAKCHUYHA
PAAIOXIPYPI'IA
3 PAAIOCEHCHUBLJII3ALIECTIO
NYXJIMHU KUCHEM
Y JIKYBAHHI PEHU/IUBHUX
MVYJABTU®OPMHUX
INTIOBJIACTOM

A.B. I pasos, B.11. 1guyx,
T'M. Kozapemnko,
O.B. l]epbina

Mynbsrudopmua riaiobnacroma (MI'BM) e
HalJyacTimuM 1 HaWOUIbIIE TMEPBUHHHUM 3J10-
SKICHUM HOBOYTBOPEHHSIM IEHTPAJIbHOI Hep-
BOBOi cuctemu. He3Bakaroun Ha cydacHi CTaH-
JapTHI MPOTOKOIU Teparnii, Taki K arpecuBHA
XIpypriuHa pe3ekIlis, MpOMEHeBa Teparis Ta
xiMmioTepamnis, arpecuBHuil xapakrep MI'BM
OPU3BOANTH 10 HU3BKOTO BkMBaHHS. Lle Be-
JUKOI0 MIpOI0 3yMOBIIEHO ii paaiope3nCTEeHT-
HICTIO, BHACIIIJJOK T1MOKCIT MyXJIMHHUX KJITHH,
AK1 € CTIMKMMU JI0 PI3HUX CXEM XiMioTeparii, y
TOMY YHCJ1 1O IPOMEHEBOI Teparii.

Meta — OLIHUTH €PEKTUBHICTh CTEpPEOTaK-
cuuHoi pamioxipyprii (CPX) penuauBy y mairi-
enTiB 3 M['BM micns XipypridHoi pesexmii Ta
xiMmioTepanii, 3 BUKOPUCTAHHIM pPaaioCeHCuO1-
mi3amii KHCHEM.

Martepianu Ta MeTtoau. B mochimkeHHS
BKJIFOUEHO 26 mamieHTiB 3 penuauBoMm MI bM,
skuM npoBeneHa CPX, 3 pamioceHcuOinizari-
€10 KUCHEM. 12 XBOpHX CTAaHOBUJIU KOHTPOJbHY
rpyny, 6e3 pagiocencubunizanii. B gocnimken-
Hi B Iepury 4epry BHU3HAYalId POJib PaaioceH-
cubimizamii myxauau kucHem, apo3u CPX, 006-
CATY MyXJIMHU, Ta CTYNEHI0 OKCHTEHAIl] 3a Ja-
Humu MPT (mporpamu BOLD). Okcurenariis
3M1ACHIOBANIACS 3a JOTMOMOTOK OKCHTE€HATOpa
«Oxy 6000». EdextuBnicts CPX omiHtoBaimn
3a MOKa3HMKaMH 3arajibHOTO Ta Oe3peruauB-
HOTO BIJKMBAHHSA, @ TaKOX 3a CTYNEHEM TOK-
CUYHOCTI JIKyBaHHS.

PesynabraTtn. Y mami€eHTiB, SAKi OTpUMAIH
CPX 3 BUKOpPHCTaHHAM paaioceHCcHOLTI3almii,
MealaHa 3arajgbHOl BIXKHMBaHOCTI ckjiaiga 20
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MICSIIiB MOPIBHSAHO 3 TUMH, XTO oTpuMaB CPX
6e3 Hei — 12 micsamiB. bespenunnBaa BHXKUBa-
Hicth (bB) B gocnimxyBaniii rpymni ckiana 15
MicsIiB, TpoTu 8 B KOHTpoJbHIK (p = 0,004;
X 2=28,166).

BucnoBok. CPX pgocuth edexTuBHA Ta
HaJiifHa CTpaTeris NMpH JiKyBaHHI PEIUIUBY
MyJIbTU(GOPMHOT MIi06IacTOMU micis Xipyp-
ri4HOi pe3ekuii MyXJIMHU Ta XIMIOMpOMEHe-
BOI Tepamii. PanioceHcubinizamnis KUCHEM MPHU
nposeneHHi CPX rimokcudHUX pajiopesuc-
TEHTHHUX riiobnacToM, mokpamye Ha 60,0%
MOKa3HUKU 3arajbHoro ta Ha 53,3% 0Oe3penu-
JUBHOTO BM)KMBAHHS B MOPIBHAHHI 3 KOHTp-
0JIbHOIO Tpymnor. KuceHb € motyxHuUM pai-
O0CEHCHUO1TI31TOPOM, SKHH 3HAYHO TiJABHIILYE
PamiouyTAUBICTh MYXJIMHHUX KIITHH, TUISIXOM
301IbIIEHHS] KUCHEBOT HACUYEHOCTI T1MOKCHY-
HUX KJITHH.

Knrwuoei cnosa: mynemugpopmna peyuougna
eniobracmoma, cmepeomakcuiHa paoioxipyp-
2isl, padiocenHcuoinizayis, UNCUBAHHSL.

STEREOTACTIC RADIOSURGERY
WITH OXYGEN RADIOSENSITIZATION
IN THE TREATMENT
OF MULTIFORME
GLIOBLASTOMA

A.B. Gryazov, V.P. Ivchuk,
T M. Kozarenko, O.V. Shcherbina

Glioblastoma multiforme (mGBM) is the
most frequent and most primary malignant
neoplasm of the central nervous system. De-
spite current standard treatment protocols such
as aggressive surgical resection, radiation
therapy, and chemotherapy, the aggressive na-
ture of mGBM results in poor survival. This
is largely due to its radioresistance, due to the
hypoxia of tumor cells, which are resistant to

various chemotherapy regimens, including ra-
diation therapy.

Purpose. To assess the effectiveness of ra-
diosurgical treatment of recurrence in patients
with mGBM after surgical resection and chemo-
therapy, using oxygen radiosensitization.

Materials and methods. Our study included
26 patients with relapsed mGBM who underwent
SRS with oxygen radiosensitization. 12 patients
were the control group, without radiosensitiza-
tion. The study primarily determined the role of
oxygen radiosensitization of the tumor, the dose
of radiosurgical treatment, the volume of the tu-
mor, and the degree of oxygenation according to
MRI data (BOLD programs). Oxygenation was
carried out using the Oxy 6000 oxygenator. The
effectiveness of radiosurgical treatment was as-
sessed by overall and recurrence-free survival,
as well as by the degree of treatment toxicity.

The results. Median overall survival (OSS)
was 20 months in patients who received SRS
with radiosensitization compared with 12
months in those who received SRS without ra-
diosensitization. Relapse-free survival (FFS) in
the study group was 15 months, against 8 in the
control group (p = 0.004; X 2 = 8.166).

Conclusion. SRS is a fairly effective and
reliable strategy in the treatment of recurrence
of glioblastoma multiforme after surgical re-
section of the tumor and chemoradiotherapy.
Radiosensitization with oxygen during SRS of
hypoxic radioresistant glioblastomas improves
overall survival by 60.0% and recurrence-free
survival by 53.3% compared to the control
group. Oxygen is a powerful radiosensitizer
that significantly increases the radiosensitivity
of tumor cells by increasing the oxygen satura-
tion of hypoxic cells.

Key words: multiforme recurrent glioblas-
toma stereotactic radiosurgery, radiosensitiza-
tion, survival.
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The problem of acute and chronic inflam-
matory diseases of the lymphopharyngeal ap-
paratus of the pharynx is one of the most urgent
in modern clinical medicine. The prevalence of
pathology in the world is from 2 to 15 % of
the entire population. The disease is especially
common among children: 50 % of patients are
between the ages of 5 and 15, and the majority
of them are of early school age. Patients with
newly discovered diseases of the tonsils and
adenoids constitute a significant proportion of
outpatients of both otolaryngologists and pedi-
atricians, and the diagnosis of the lymphopha-
ryngeal pharynx apparatus diseases is 19-20 %
of the cases among the twenty diagnoses most
often established by otorhinolaryngologists [1].
Up today, tonsillitis (T) is a widespread disease
that is observed in all age groups, has a ten-
dency to become chronic and is accompanied
by periodic exacerbations of the inflammatory
process. Most often, acute disease manifesta-
tions are observed in patients aged 1 to 3 years.
This very process, thanks to viral and bacte-
rial inflammation, can be the trigger for many
complications from the cardiovascular system,
connective tissue and kidneys. It is known that
the tonsils have a structure similar to other
lymphatic organs and perform two important
functions hematopoietic (lymphopoiesis) and
protective (barrier). The follicular apparatus,
which is located in tonsils, is the main lym-
phatic barrier that neutralizes infectious agents
that enter the mucous membranes from the ex-
ternal environment. Although T usually begins
superficially as an acute bacterial or viral in-
fection, it can progress to the development of

a life-threatening abscess [2]. However, when
infectious agents are neutralized in tonsils, an
immunobiological restructuring of the body
and the development of active immunity oc-
cur. This is due to the point of view that it is
undesirable to perform a tonsillectomy before
the age of 6 years, because the main phase of
the body’s immune defense mechanism occurs
precisely in this period of the child’s life, when
the palatine tonsils s are in a physiologically
hyperplastic stage [8].

One of the important reasons for studying
tonsils is also that enlarged palatine and ade-
noid Ts represent the most common cause of
obstructive sleep apnea in children, which is
present in 12 % to 15 % of children worldwide
and especially in preschool patients (3-5 years)
[3, 5]. The attention of doctors to this pathol-
ogy is explained by the fact that obstructive
sleep apnea in children can cause such clinical
manifestations as: excessive daytime sleepi-
ness, hyperactivity, attention during learning,
hearing loss, inharmonious physical develop-
ment. This substantiates the necessity and im-
portance of monitoring the condition of tonsils
in children older than 3 years. Therefore, for
the completeness of the characterization of T
clinical manifestations, it is important to study
the morpho-functional state of tonsils with the
involvement of non-invasive methods of radia-
tion diagnostics, in particular, ultrasound.

Of course, like any inflammation, T is ac-
companied by a reaction of the lymph nodes
(submandibular and cervical). The morphologi-
cal characteristic of their condition also charac-
terizes the level of spread of inflammation.
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The purpose is to determine the ultrasound cri-
teria of the tonsils structure in normal children and
with T with percutaneous high-frequency ultrasound.

Material and Methods

67 children aged 6 to 18 years were inves-
tigated. Of them, 19 children were in the con-
trol group (CG) and 48 were children with T.
Distribution by gender: 34 boys and 33 girls.
All patients were consulted by an otorhinolar-
yngologist and a pediatrician. If necessary, a
laboratory examination was carried out.

Sonograms were obtained with real-time
Aplio 500 (Cannon Medical Systems) and MyLab
Twice (Esaote) diagnostic systems, linear trans-
ducers with a frequency greater than 8 MHz.

The investigations were carried out by 3
doctors of ultrasound diagnostics with experi-
ence in their specialty of more than 5 years. Pa-
tients were examined in supine position; they
did not need special training. Percutaneous ap-
proach was applied [7].

Scanning of the neck submandibular region
was performed in the coronal and sagittal planes
to obtain transverse and longitudinal images of
the tonsils. The state of vascularization of the
capsule and, directly, the tonsils tissue was as-
sessed with Color Doppler mapping (CDM) by
the number of colored pixels.

Statistical processing of quantitative indica-
tors was carried out with Microsoft Excel 2010

(license number 02260-018-0000106-48794)
and Statistica 6.1 (serial number AGAR909E-
415822FA) with the determination of the arith-
metic mean (M), standard error (m), Student’s
test [1].

All patients entered the study after in-
formed written consent for planned clinical,
radiological, laboratory and therapeutic mea-
sures. The study was conducted in accordance
with the principles of bioethics set forth in the
World Medical Association’s Helsinki Decla-
ration — “Ethical Principles of Medical Re-
search Involving Human Subjects” and “Uni-
versal Declaration on Bioethics and Human
Rights” (UNESCO).

Results
and their discussion

The main results of the study are presented
in Table 1. In CG, the ultrasound structure of
the tonsils was characterized by clear contours,
“striped” structure (86.9 %) — alternating hy-
poechoic and isoechoic layers (thickness — no
more than 1.5 mm each). In addition, isolated
small (up to 1.5 mm) echo-positive structures
were identified against the background of the
organ tissue in the CG, which represented the
contents of lacunae — so-called “crusts” or ton-
sillar stones (15.8%) (Fig. 1).

Single colored loci (as a manifestation of
increased blood flow, which is a typical mani-

Table 1.
Ultrasound characteristics of tonsils in tonsillitis structure.
Control Groups Patients with T
indicat
US indicators abs % abs %
striped 17 89.4 23 47,9
Structure hypoechoic 1 5,2 11 23
hyperechoic 1 5,2 14 29,1
Hyperechoic inclusions 3 15,8 20 86,9
thickened 3 15,8 35 72,9
Capsule state not changed 16 84,2 13 27,1
Capsule increased 5 26,3 40 83,3
vascularization not changed 14 73,7 8 16,7
Increased size of submandibular lymph nodes 4 21 42 87,5
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festation of inflammation) were registered with
CDM, which were observed mainly around the
capsule (fig. 2). Submandibular lymph nodes
were enlarged (13.6+2.4 x 6.5£1.3 mm) in only
21 % of CG children, but they had no structural
changes (Fig. 3, 4).

At T, the echographic changes were more
pronounced, which is explained by repeated
acute inflammation of tonsils in patients in the
anamnesis.

Primarily, this concerned the changes in
the echographic structure of tonsils, namely: a
decrease in “striping” (47.9 %), an increase in
the percentage of hypoechoic (23 %) and hy-
perechoic according to the structure of tonsils
(29.1 %), the presence of a greater number of
echopositive inclusions (86.9 %) and increased
vascularization of the capsule (83.3 %).

At T, the echographic dimensions of the ton-
sils increased (17.6£2.8 mm longitudinal and
15.4£1.9 mm transverse dimensions) in 87.5 %
of patients. An increase in size and increased
vascularization of the submandibular lymph
nodes (87.5 %) was also typical. At the same
time, there was no change in their anatomical
ultrasound structure.

Fig. 1. Ultrasound structure of a healthy
child tonsil (the borders of the organ are indi-
cated by arrows).

Fig. 2. Echogram of the tonsil with T. A — increased vascularization of the capsule and tissue
of the tonsil (arrows); B — the presence of an echo-positive structure in the tonsil crypt.
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Fig. 3. Echogram of normal submandibular lymph nodes; at CDM — the absence of colored
pixels (arrows).

Fig. 4. Echogram of submandibular lymph nodes in tonsillitis (indicated by arrows): A — with
CDM — single colored pixels; B — during B-scanning.

Regarding the size of tonsils, there is the com- <25 %; 2d degree — 26-50 %; 3rd degree — 51-75
monly applied by clinicians classification accord-  %; 4th degree >75 %. There are attempts to objec-
ing to Brodsky L. [4], which is based on the visual tify this classification with the help of ultrasound
assessment of the tonsils volume in percentages examination [9], which, to some extent, supple-
relative to the oropharyngeal airway: 1st degree  ments the information about tonsils condition.
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It is worth noting that the use of high-fre-
quency ultrasound to determine the size of ton-
sils correlates with postoperative measurement
data, which indicates the objectivity of the ul-
trasound examination method [7]. Also, the life-
time study of tonsils can provide a more detailed
picture of their structural changes at T. Thus,
chronic T is also diagnosed by histological ma-
terials obtained during tonsillectomy based on
the following criteria, which were observed in
almost all patients with chronic T, namely: the
presence of light or moderate lymphocytic infil-
tration in the surface epithelium; the presence of
abscess, which leads to the surface epithelium
defect (Ugras abscess); diffuse lymphocytic in-
filtration, which leads to a defect of the surface
epithelium. These phenomena are observed in
97and 93 vs 25 and 5 % in chronic T and chron-
ic adenotonsillar hypertrophy, respectively [11].
That is, histological structural changes in T are
also confirmed by echography, which was dem-
onstrated in our study.

Clinicians, focusing on the measurements of
tonsils sizes, pay more attention to their struc-
ture, mostly in acute inflammatory processes
and tumor lesions [6, 9, 10], unfortunately ig-
noring the radiological diagnostic changes at T.

Conclusions. Sonographic signs of T in chil-
dren are characterized not only by an increase
in the size of the tonsils, but also by significant
changes in their internal structure.

The method of transcutaneous high-frequen-
cy ultrasound can be the method of choice for
the diagnosis of T and the supplement in inves-
tigation of children with this pathology.

Conflict of interest information. The au-
thors declare no conflict of interest related to
the publication of this article.

YIABTPA3ZBYKOBI OCOBJIHUBOCTI
CTAHY MUTJAJUKIB
Y JITEU ITPU TOH3UJIITI

b.A. Tapacwok, A.O. Mapmunos, I.M. /[ukan,
1.B. Anopywenxo, 1.C. Jlyk ’snosa,
T A. I'puouna , B.B. Conoodywenko,
O.B. Tonosuenro,I’. @. Meoseoenko

Meta — BU3HAYUTH YABTPa3BYyKOBI KpUTepii Oy-
JIOBM MUTJTAJIMKIB y AITEH B HOpMI Ta Tipu T 3a o1o-
MOTOI0 Yepe3IKIPHOT BUCOKOYACTOTHOI exorpadii.

OOGctexeno 67 miteit BikoM Big 6 mo 18 po-
kiB. 3 Hux 19 gitei — rpyna koutpoito (I'K) ta
48 — mo manu ToH3wmT (T) Conorpamu Oyno
OTPUMAaHO 32 JOMOMOTOI0 MiarHOCTHYHHUX CHC-
tem Aplio 500 (Cannon Medical Systems) Ta
MyLab Twice (Esaote) y peanbHOMYy Hac, ii-
HIMHUMU JaTYMKaMH 3 YaCTOTOO O1bIIO0 32 §
MI'. CkanyBaHHS MiAMIENTCTHOT MUISHKH AT
NPOBOAUIIOCS y KOPOHApHUX Ta cariTajlbHUX
IUIONIMHAX AJIS OTPUMAaHHS MOMEePEeYHUX Ta Mo-
3I0BXHUX 300pakeHb MUTAATHKIB(M).

[Ipu T exorpadiuni 3MiHu Oynau OUIbII BU-
paxeHuMH. B mepmy yepry me crocyBalo-
cs 3MiHaMu exorpadiunoi OynoBu M, a came:
3MEHIIEeHHSIM «cMmyracTocTi» (47.9 %), 3011b-
IIEHHSM BiJcOTKa rimoexoreHHux (23 %) Tta
TIMEPEXOTeHHUX 3a CTPYKTypoo M (29.1 %),
HasIBHICTIO OLIBIIOT KIJTBKOCT1 €XOMO3UTHUBHUX
BKJIIOUCHB (86.9 %) Ta MiABUIIICHHIM BaCKYJIs-
pusamii kancynu (83.3 %). Ilpu T exorpadiuni
po3Mipu MUTIAHKIB 301nbmIyBanucs (17.6+2.8
no3a0BxHUM Ta 15.4+1.9MM nonepeynuit pos-
Mmipu) y 87.5 % mamienTiB. TUIIOBUM TaKOX
OyI10 3017bIIEeHHS pO3MIipiB Ta MiICUJIEHHS Bac-
KyJsipu3amii migmenenHux JiMpaTuIHuX BY3-
niB (87.5 %).

Takum yuHOM, coHOrpadidHI 03HAKU TOH3H-
JITYy y AITeH XapaKTepu3yrThCs He TUIe 3017b-
IICHHSIM PO3MIipiB MUTIATMKIB, aj€ i 3HAYHUMHU
3MIHaMU iX BHYTPILUIHbOI CTPYKTYPH.

Merton depe3mKipHOI BHCOKOYACTOTHOT
exorpagii Moxe OyTH MeTonOM BHOOpPY WIOI0
JIaTHOCTUKHA TOH3UJITIB 1 JIOMOBHEHHSM TMpHU
00CTEXEHH] JITEN 3 JAaHOK MATOJIOTIEX0.

ULTRASOUND CHARACTERISTICS
OF TONSILS IN CHILDREN
WITH TONSILLITIS

B. Tarasyuk, A. Martynov, 1. Dykan,
1. Andrushchenko, I. Lukyanova,
T. Grydina, V.Solodushchenko,
0. Golovchenko, G. Medvedenko

The goal is to determine the ultrasound cri-
teria of the structure of the tonsils in healthy
children and with T using percutaneous high-
frequency ultrasound.

67 children aged from 6 to 18 were exam-
ined. 19 children were the control group (CGQG)
and 48— with tonsillitis (T). Linear probe scan-
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ning of the submandibular area of the neck was
performed in the coronal and sagittal planes to
obtain transverse and longitudinal images of
the tonsils.

There were more echographic changes in
children with T. First of all, this was related to
changes in the echographic structure of tonsils,
as following: a decrease in “striation” (47.9 %),
an increase in the percentage of hypoechoic (23
%) and hyperechoic according to the structure
of tonsils (29.1 %), the presence of a larger
number of echopositive inclusions (86.9 %)
and an increase capsule vascularization (83.3
%). In patients with T, the echographic dimen-
sions of the tonsils increased (17.6+2.8 longitu-
dinal and 15.44+1.9 mm transverse dimensions)
in 87.5 % of patients. An increase in the size
and increased vascularization of the subman-
dibular lymph nodes (87.5 %) was also typical.

So, sonographic signs of T in children are
characterized not only by an increase in the size
of the tonsils, but also by significant changes in
their internal structure.

The method of percutaneous high-frequency
ultrasound can be the method of choice for the
diagnosis of tonsillitis and a supplement when
examining children with this pathology.
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In the fundamental reference books on clin-
ical pharmacology the description of the real
spectrum of pharmacological and therapeutic
activity of a medicinal product (MP) is under-
represented.

Every year, for a long time, in the process
of painstaking research work, our knowledge
expands on the true spectrum of therapeutic
activity of one or another MP. However, these
results practically do not penetrate from jour-
nal articles, abstracts of dissertations, theses
into reference books on clinical pharmacol-
ogy. It is enough to investigate the revised (!)
and supplemented (?) editions of the domestic
Compendium - Medicinal Products (an an-
nual guide in 2 volumes, which summarizes in-
formation about drugs registered in Ukraine).
Information about MP exactly corresponds but
does not go beyond the Instructions for the
medical use of a particular MP.

Reprofiling or repositioning of MP used in
medical practice - the trend under the new ad-
equate unambiguously understood term existed
earlier (the use of known MP for a new pur-
pose) [7,25]. Reprofiling corresponds to the
idea of the existence of society at the present
time - the transition from excessive consump-
tion of resources to their rational use and com-
petent modification / conversion [25].

In radiological pharmacology, MP repur-
posing covers the search for MP [24], for ex-
ample, those with radioprotective activity,
among known and widely used MP (ibuprofen,
silymarin, acetylsalicylic acid, vitamin D3, in-
domethacin, succinic acid, caffeine, heparin,
melatonin, metformin, pentoxifylline) [2].

The object of the article is to draw atten-
tion to the real therapeutic potential of the neu-

ropeptide dalargin as a means of radiological
pharmacology within the framework of drug
reprofiling, to give some examples of its clini-
cal use that are not covered by domestic re-
views [15,19].

Dalargin is a synthetic analogue of the en-
dogenous regulatory neuropeptide leucine-en-
kephalin and has the following structure: Tyr-
D-Ala-Gly-Phe-Leu-Arg. The drug to some
extent has wound healing, reparative, anti-in-
flammatory, antioxidant, lymphogenic, hypo-
tensive, antiarrhythmic, endothelioprotective,

cardioprotective, pulmoprotective, hepato-
protective, pancreatoprotective, hypocholes-
terolemic, antiatherosclerotic, antihypoxic,

antiischemic, analgesic, antidepressant, anti-
stress, immunomodulatory, anticarcinogenic,
antitumor, antimetastatic, arteriolo- and venu-
lodilating action; normalizes the activity of
neuroendocrine subsystems: hypothalamic-pi-
tuitary-adrenal, sympathetic-adrenal; increases
the glomerular filtration rate of the kidneys,
significantly reduces the release of pro-inflam-
matory cytokines, prevents the development
of acute respiratory distress syndrome [1,3,4,
6-18, 20-23]. The list of effects of dalargin
makes it possible to formulate and predict new
effects not listed above.

Described an effective use of dalargin in
the following diseases and conditions [1, 3, 4,
6-18, 20-23]: peptic ulcer of the stomach and
duodenum, ulcerative colitis, acute pancre-
atitis, purulent peritonitis, myocardial infarc-
tion. heart attack, chronic bronchitis, mental
disorders of alcoholic genesis, obliteration
diseases of the lower extremities, sensori-
neural hearing loss, psoriasis, burns, combined
radiation injury, hemorrhagic shock, sluggish
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healing wounds, sexual dysfunction, shocko-
genic mechanical trauma, coronavirus pneu-
monia, bone fractures, keratitis, eye burns af-
ter aerosols lachrymators, retinitis pigmentosa.
Allocate those diseases that are indicated in
the instructions for the drug (registration cer-
tificate No. UA/9163/01/01) and for example
fundamental reference books on medicines [5].

Intravenous administration of MP in doses
of 1 or 5 mg is accompanied by a short-term
sensation of heat in the face, heaviness in the
back of the head, and a lump in the throat.
Sensations are not pronounced and completely
disappear after 1-2 minutes after administra-
tion. Intravenous administration of dalargin at
a dose of 10 mg causes a significant decrease
in blood pressure from 130/85 to 100/65 mm.
rt. Art. 10 minutes after injection with normal-
ization of pressure by the 25th minute. Using
the radioimmune method, wasn’t possible to
commit significant amounts of dalargin in just
2 minutes after its administration at doses of 1
and 5 mg. After administration of 10 mg of the
drug at the 2nd minute, the concentration of
dalargin was 50 ng/ml; was below 0.5 ng/ml.
At doses above 0.5 mg/kg, the drug crosses the
blood-brain barrier, producing classic opioid
effects such as analgesia [6].

Personification. Dalargin has no effect on
pathological changes in tissue and processes [6].

Bioavailability. With intramuscular injec-
tion, it i1s 15.6%, with intranasal - 8.2% of the
bioavailability with intravenous administra-
tion. Relative bioavailability with intranasal
administration is (52 - 54) % relative to intra-
muscular [6].

Contraindications: pregnancy, increased
sensitivity to the components of the medical
drug, marked arterial hypotension.

Side effects. With the first three intrave-
nous injections: blackened or liver skins. All
others are very rare. From the side of the car-
diovascular system: decreased arterial pres-
sure, tachycardia, heart palpitations; from the
side of the nervous system: headache, dizzi-
ness, numbness of the upper limbs and face;
from the respiratory system, organs of the
chest and mediastinum: increased frequency or
difficulty breathing, suffocation; from the side
of the immune system: allergic reactions; from
the side of the skin and subcutaneous tissues:

itching, hyperemia, urticaria, pallor of the
skin, sweating; from the gastrointestinal tract:
nausea, abdominal pain, including pain in the
epigastrium; general disorders and reactions
at the injection site: general weakness, chills,
increased body temperature, pain behind the
sternum, facial swelling; hyperemia, rashes,
itching at the injection site.

Diagnostics

MRI diagnostics. Intravenous administra-
tion of the neuropeptide dalargin does not af-
fect the semiotics of T1- and T2-weighted MRI
images of benign tumors and changes the se-
miotics of MRI images of malignant tumors:
the intensity of T1-weighted images increases,
while the intensity of T2-weighted images de-
creases [8].

Single photon emission computed tomog-
raphy (SPECT) and echocardiography [24].
A functional stress test with dalargin as a phar-
macological stress agent was developed and
its diagnostic capabilities were studied for the
quantitative assessment of perfusion and con-
tractility of the left ventricular myocardium in
patients with ischemic heart disease (IHD) us-
ing perfusion SPECT and ultrasound (29 men
with THD - angina pectoris 2 - 3 functional
classes, 15-25 days after large-focal myocardi-
al infarction). A fractional injection of dalargin
at a dose of 0.1 mg/kg (1 ml up to a total of 8
ml, at intervals of 90 seconds, for a total of 12
minutes) was administered in the supine posi-
tion. After each administered dose of dalargin,
were recorded blood pressure, heart rate, elec-
trocardiogram (ECG or EKG) and do an echo-
cardiographic assessment of hemodynamic pa-
rameters and local contractility. At the peak of
dalargin action, 99mTc-tetrofosmin (activity
370-540 ICD) was administered intravenous-
ly, followed by SPECT assessment of the state
of myocardial perfusion. The optimal dose of
dalargin for assessing the functional state of
the left ventricle was 0.3 mg/kg. According to
myocardial perfusion SPECT, under the influ-
ence of dalargin, the number of zones with nor-
mal regional blood circulation increased statis-
tically significantly from 56.0% to 64.7%, the
number of hypoperfused segments decreased
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compared to rest from 41.0% to 33.7%, and the
number aperfused - from 3.0% to 1.6%. The
Spearman correlation coefficient between seg-
mental contractility and local perfusion at the
height of the inotropic effect of dalargin was
high and significant (R=0.67, p<0.01). The
sensitivity and specificity of a pharmacological
test with intravenous administration of dalar-
gin in relation to postoperative improvement in
perfusion and viable myocardial contractility
were: sensitivity - 78.8%, specificity - 76.4%
with diagnostic accuracy - 77.6%.

Treatment

Combined radiation injuries [6]. The
model of the lesion was made on rabbits by a
single general gamma irradiation at a dose of
1.9 Gy and applying through 1.0-1.5 hours to
animals under intravenous thiopental anesthe-
sia through a gunshot wound of the soft tissues
of the thigh. The primary surgical treatment
was done after 1 day and immediately began
the course of treatment with dalargin.

The introduction of MP in the usual dos-
age prevented increased bleeding of damaged
tissues, a decrease in the severity of anemia,
which is due to the ability of MP to alleviate
thrombocytopenia and normalize fibrinase ac-
tivity. There was a lesser severity of lympho-
and neutropenia, the preservation of phagocytic
functions of granulocytes indicated a favorable
effect of MP on the state of cellular immunity
and nonspecific resistance, that is, to judge the
immunomodulatory effect of the neuropeptide.
This helped to reduce the frequency of infec-
tious lesions and a more favorable course of
the inflammatory process in the wound. Wound
healing occurred at the same time as in non-
irradiated animals.

It is definitely advisable to use dalargin
to prevent the development of pathological
processes/conditions in personnel working
in extreme conditions and in patients with
comorbidity (the presence of several diseas-
es at the same time associated with a single
pathogenetic mechanism), which will elimi-
nate polypharmacy, optimize the amount of
drug therapy and significantly increase the ef-
fectiveness of treatment.

Stress-induced disorders [6]. The intro-
duction of the neuropeptide in the experiment
before stress exposure to animals (swimming at
+40C and +380C, keeping in the cold at +40C,
electrical stimulation of the extremities) blocks
immunosuppression or immunostimulation.

It 1s recommended for patients subject to
psycho-emotional stress to prescribe dalargin
twice before visiting the dentist: 24 hours and 1
hour before the preparation of teeth for crowns,
I mg in a solution intramuscularly.

Shockogenic mechanical injury [6].
Dalargin administered intravenously (0.1-0.5
mg/kg) provides a protective effect, signifi-
cantly and significantly reduces the severity
of injury and the severity of its life-threaten-
ing consequences.

Wound healing [6]. The experiment showed
a pronounced effect of dalargin on an ointment
basis (10 pg per 1 g of lanolone and vaseline
in a ratio of 5:1) on reparative processes dur-
ing the healing of skin wounds: the number
and functional activity of mast cells increase,
vasoactive factors of which are involved in
the regulation of regional hemodynamics; in-
creased chemotaxis, phagocytic and secretory
activity of macrophages, an increase in the
number of macrophage-fibroblast contacts; the
biosynthesis of proteoglycans and collagen, fi-
brillogenesis, maturation of granulation tissue
and its transformation into fibrous-scar tissue
is accelerated.

The collagen-dalargin-quinoxidine complex
has a pronounced stimulating effect on wound
healing in an animal experiment: the period of
complete healing is 22.1+£0.4 days, in the con-
trol - 30.1+£0.8 days. There is no need for long-
term use of dalargin, since the neuropeptide
has a trigger mechanism of action, induces a
cascade of inflammatory and reparative reac-
tions, reducing the time of all phases of wound
healing.

Burns [6]. The consequences of burns are
pathological changes in the kidneys, liver, pan-
creas, pituitary gland, adrenal glands, thyroid
gland, functional disorders of the myocardium,
a high incidence of gastric ulcers, the develop-
ment of malignant tumors from scars of post-
burn wounds, a decrease in the body’s ability
to resist the pathogenicity factors of burn and
microbial toxemia. Correction of these disor-
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ders with dalargin makes it possible to limit or
eliminate the damaging and stressful effect of
a burn injury, followed by intoxication, and to
prevent the development of infectious compli-
cations.

Generalized gingivitis and generalized
periodontitis in women against the back-
ground of iron deficiency anemia (IDA) [22].
Targeted treatment schemes for patients with
periodontal diseases have been justified and
developed depending on the duration of IDA
and changes in protective and compensatory
mechanisms.

Identical rational local interventions were
carried out in all patients, except for the con-
trol group of women who suffered from SDA
up to 1 year, where the interdental spaces were
irrigated with 0.02% quinoxidine solution with
sequential removal of dental deposits.

In the comparison group were carried out
rational local interventions, which consisted of
the elimination of local harmful factors, irriga-
tion with a 0.02% solution of quinoxidin, ap-
plication of dalargin-quinoxidin paste (dalar-
gin - 0.001, quinoxidin - 0.15, white clay - 2.0)
under paraffin.

Thus, in patients using the paste, clinical
and radiological stabilization was noted after
1.0-1.5 years in 68.8% of cases, clinical re-
mission in 25% of patients, signs of inflam-
mation in the periodontium recurred in 6.3%
of examined patients. In women who under-
went only quinoxidine irrigation, clinical
and radiological stabilization was observed
4 times after 6 months, and 7 times less of-
ten after 1-1.5 years. Six months later, in this
subgroup, the recurrence of the disease was
registered in 31.25% of cases, after 1-1.5
years already in 63.6% of cases, the clini-
cal state of the periodontium returned to the
initial one.

Cleft Lip Palate [4]. The scope of the
study: 97 children with congenital non-union
of the palate were found to have multiorgan
concomitant somatic pathology. At the same
time, it was diagnosed for the first time in
66.7% of patients. For the first time in the
clinic of children’s maxillofacial surgery, the
corrective effect of dalargin on the processes
of free radical oxidation of lipids and antioxi-
dant protection factors in the blood and oral

fluid was established, which contributed to the
increase in the proliferation of fibroblasts, the
activation of collagenolysis processes, com-
plete epithelization and the formation of soft
scars after uranostaphyloplasty. The inclu-
sion of dalargin in complex treatment at the
pre-hospital stage (7 days) and after radical
uranostaphyloplasty (14 days 2 times a day)
allows to significantly reduce the number of
postoperative complications and prevents the
occurrence of rough scars.

Generalized periodontitis with chronic
overgrowth in patients with duodenal ul-
cer [20]. Was developed a method of complex
treatment using a course of endonasal electro-
phoresis of dalargin. The high efficiency of
the method treatment is confirmed by the re-
sults of clinical, radiological, laboratory stud-
ies in the near and long term, which indicate
the absence of complaints and inflammatory
response of periodontal tissues 6 months af-
ter the course of treatment using dalargin in
92.3% of patients with the first degree of se-
verity compared with 72 .7% of persons in the
control group. A year later, these figures were
75.0% and 52.9%, accordingly, and after 18
months - 53.84% and 33.3%. The use of endo-
nasal electrophoresis of dalargin in the treat-
ment of patients with generalized periodonti-
tis of the second degree of severity of chronic
course against the background of duodenal
ulcer contributed to the normalization of the
state of periodontal tissues after 6 months in
71.43% of patients compared with 54.17% of
the control group.

A year later, clinical and radiological stabi-
lization was recorded in 64.28% of patients in
the experimental group and 43.75% of patients
in the control group, and after 18 months - in
50.0% and 30.0%, accordingly.

Cancer disease [6]. The administration
of dalargin for 1 year (10 daily injections - 2
day break) inhibits carcinogenesis induced in
3-month-old female rats by a single intrave-
nous injection of nitrosomethylurea: the in-
cidence of all tumors decreased by 23%, the
incidence of malignant tumors by 33% and by
27 % is the frequency of breast adenocarcino-
mas. The neuropeptide significantly increased
the latent period of tumor development and the
survival rate of animals.
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Intraperitoneal administration of dalargin
to rats with Pliss’s lymphosarcoma makes it
possible to obtain the tumor inhibition index
in 47% of cases (cyclophosphamide in control
- in 30%), the use of dalargin and cyclophos-
phamide - in 60.7%. Inhibition of metastasis
in this case reaches 86%, 25% and 75%, ac-
cordingly.

The documents [8,11] show a fundamental
justification for the use of dalargin in algo-
rithms for the treatment of patients with ma-
lignant tumors of the upper respiratory tract.
Their influence on the central nervous sys-
tem, broncho-pulmonary, cardiovascular, en-
docrine, immune systems, kidneys, liver and
stomach is specifically described. It is shown
correspondence of the spectrum of pathologi-
cal changes in the tumor-bearing organism
with the spectrum of pharmacological action
of dalargin (table).

Presented the results of the clinical efficacy
of using dalargin in the preoperative prepara-

tion of patients, monochemotherapy, polyche-
motherapy [11-14], and radiation therapy [8,9].
After radiation therapy (split course with
fine fractionation of 2 Gy 5 times a week with
a 2-week break after reaching a dose of 38-40
Gy; total focal dose - 60-70 Gy) in patients with
laryngeal cancer with increased anti-blastoma
effect neuropeptide dalargin, was observed
complete regression of the neoplasm in 100%
of patients with an adequate type of thermore-
activity to cooling, in 100% of patients with
a reduced type [9]. Without the selection of
patients according to the types of thermoreac-
tivity, complete regression would be observed
only in 33.33% of patients with keratinizing
squamous cell carcinoma of the larynx.
Traumatology. Femoral neck fractures
(FNF) are still one of the most common and
difficult to treat bone injuries [21]. Trauma
and dehydration during immobilization of the
patient initiate a traumatic disease, to one de-
gree or another affecting almost all organs and

Comparison of the spectrum of pathological changes in the body of a tumor carrier and the
spectrum of pharmacological action of dalargin [8]

. . Component of the spectrum
Organism, organs, systems Pathological changes of pharmacological action
Organism Tumor Antitumor, antimetastatic
Central Stress Stress—prqtectlve
nervous system Depression Sedatlve
Antidepressant
Bronchopulmonary Emphysema, p.neumosclerqsm, Pneumoprotective
system impaired respiratory function
Arterial hypertension. Cardioprotective
The cardiovascular system Angina. Cardiac ischemia. Hypotensive
Myocardial dystrophy Antiarrhythmic
Inhibition of deposition, mechanical, .
Stomach . . . Gastroprotective
chemical processing and evacuation of food
Liver Violation of clearance and detoxifying Hepatoprotective
functions, metabolism of proteins, lipids patop
Decrease in daily diuresis, glomerular
Kidneys filtration, increase in extracellular fluid Diuretic
volume, water retention in the body
Increased androgenic .
Adrenal glands and mineralocorticoid functions Normalizing
The immune system Immunological deficiency I-III degree Immunomodulatory
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systems of the patient’s body, causes an exac-
erbation of the course of previously existing
diseases, increases the tendency to thrombosis
and thromboembolism, worsens lung ventila-
tion and causes congestion, leading to inflam-
matory processes. often ending in death. Mor-
tality within 1 year after FNF fracture occurs
in 13-37% of victims, and 60% of patients re-
ceive disability. In the complex treatment of
patients with FNF fractures with concomitant
diseases, the use of the neuropeptide dalargin
is effective as a multipurpose drug that pro-
motes the fastest recovery without exacerba-
tion of comorbid pathology and postoperative
complications [21].

Knowledge engineering. Reviews on
dalargin 1980 - 1990 years covered practically
only its use in gastroenterology, since the drug
was originally intended for the treatment of
gastric ulcer and duodenal ulcer, acute pancre-
atitis, pancreatic necrosis. A full review of the
therapeutic use of dalargin [6] was published
in 1994 (an alarming time for science) in the
2nd year of the publication of a new journal
and is therefore little known.

Knowledge of the full real spectrum of MP
activity makes it possible to prevent polyphar-
macy and is more economically beneficial.
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HEI\/‘IPOHEHTI/II!‘ JAJIAPI'TH:
TEPAIIEBTUYHUU NOTEHIIAJI

M.M. Konominos, K.€. Ileuxosecvruil,
T.0. Timoxina, I. M. I[leuxosecvra

MeTta crarti — y paMmkax mepemnpodimo-
BaHHSA JIKapChbKUX 3ac00iB 3BEPHYTH YBa-
Iy Ha peajbHUW TEepamneBTHYHUNU MOTCHIIiad
HEHpOMENTUIY AalapriHy, Sk Ha 3acid pa-
niojorivyHOi (apMakosioTii, HaBECTH M€Kl
NpUKIaAd HOro KIJIIHIYHOTO 3aCTOCYBaHHS,
HC OXOIUICHI BITYHM3HSAHUMH orisgamu. Jla-
JapriH — CHHTETUYHUH aHAJIOT €HJIOTCHHOTO
pEeTyJISATOPHOTO HeWpomenTuay JIeHIIUH-CH-
kedamniny 1 Mae Taky cTpykrypy: Tip-Z-Ana-
I'ni-®en-Jlet-Apr.

[Ipenapar Ti€o 4M 1HIOIOK MiIpOIO BOJOJIIE
PaHO3aroBaIBLHOIO, PEITapaTHBHOIO, TPOTH3A-
MaJIbHOI0, AHTUOKCHIAHTHOI, JIM(GOTOHHOIO,
TiMOTEH3UBHOIO, aHTHUAPUTMIYHOK, CHIOTEi-
OTIPOTEKTOPHOI0, KAPIIOMPOTEKTOPHOIO, TYJIb-
MOIIPOTEKTOPHOIO, T€MAaTONPOTEKTOPHOIO, MaH-

rdrt.com.ua/index.php/journal

37


http://nbuv.gov.ua/UJRN/Vpbm_2012_1_8
http://nbuv.gov.ua/UJRN/Vpbm_2012_1_8
http://nbuv.gov.ua/UJRN/klct_2013_3-4_67
http://nbuv.gov.ua/UJRN/klct_2013_3-4_67

KpeaToNnpoOTEeKTOPHOI, TiMOXOJeCTepUHEeMId-
HOI0, AHTHATEePOCKJIEPOTHUYHOIO, AaHTHUTIMOK-
CUYHOI, MPOTHUIIMIEMIYHOIO, aHAJIbTE€TUYHOIO,
AHTHUJICTIPECUBHOIO, aHTUCTPECOPHOIO, IMyHO-
MOJYJIIOI0Y0I0, aHTHUKAHIIEPOTECHHOIO, TPOTHU-
MyXJUHHOI, aHTHUMETAaCTaTUYHOI0, apTepio-
JI0- Ta BEHYJIOIMUIATYIOUOIO IisIMU; HOpMATi3ye
AKTHUBHICTh HEWPOCHJOKPUHHHUX IM1JICHCTEM:
rinmorajamo-TinodizapHo-HaJHUKOBOI, CUMIMa-
THUKO-aJIpEHaNO0BO1; 301JIbIIY€ MBUIKICTh KIIy-
60ukoBOi (inbTpalii HUPOK, 3HAYHO 3HUKYE
BUKHUJl TIpO3amnajJbHUX IUTOKIHIB, TMEPEIIKO-
JKa€ PO3BUTKY TOCTPOTO PECIipaToOpHOTO AUC-
Tpec-cunpomy. Ilepenik edexrTiB namaprina
Jla€ MOXKJIMBICTh ()OPMYIIIOBATH 1 TPOTHO3YBa-
TH 1 HOBI, HE TIEpeivYeHI BHUIIE. ...

OmnucaHo 3acTOCYBaHHS NanapriHy B Jia-
rHocTuyHux Tecrax npu MPT, nepdysiiinoi
0HO(POTOHHOI eMiCIHHOT KOMII IOTEpPHOi TO-
Morpadii Ta exokapaiorpadis, mpu JiKyBaHHI
KOMO1HOBAaHUX pajalallilHUX ypaKEHb.

JlamapriH JOLIABHO 3aCTOCOBYBAaTH JJIst
npo(iTaKTUKH PO3BUTKY NATOIOTIYHHX MPO-
LIECIB/CTaHIB y MEepCOHANy MpU poOOTI B €KC-
TpEeMaJbHUX yYMOBAax i y XBOPUX 3 KOMOpPOi-
HICTIO B Xipyprii, KoMOycTi0on0T1i, CTOMATOJIO-
rii, OHKOJIOT1i Ta TPaBMaTOJOT1i.

Knwuosi cnosa: oanapein, oonogomonna
eMiCiliHa Komn tomepHa momozpagis, npome-
HeBl ypadcenHs, cmpecogi po3naou, 3a20€HHSA
pam, oniKu.

NEUROPEPTIDE DALARGIN:
THERAPEUTIC POTENTIAL

M .M. Kolotilov, K.€. Pechkovsky,
T.0. Timokhina, I. M. Pechkovska

The main aim of the article is to draw at-
tention to the real therapeutic potential of the
neuropeptide dalargin as a remedy of radiolog-

ical pharmacology as part of the repurposing of
drugs, to give some examples of its clinical use
that are not covered by domestic reviews.
Dalargin is a synthetic analogue of the en-
dogenous regulatory neuropeptide leucine-en-
kephalin and has the following structure: Tyr-
D-Ala-Gly-Phe-Leu-Arg. The drug to some
extent has wound healing, reparative, anti-in-
flammatory, antioxidant, lymphogenic, hypo-
tensive, antiarrhythmic, endothelioprotective,

cardioprotective, pulmoprotective, hepato-
protective, pancreatoprotective, hypocholes-
terolemic, antiatherosclerotic, antihypoxic,

antiischemic, analgesic, antidepressant, anti-
stress, immunomodulatory, anticarcinogenic,
antitumor, antimetastatic, arteriolo- and venu-
lodilating action; normalizes the activity of
neuroendocrine subsystems: hypothalamic-pi-
tuitary-adrenal, sympathetic-adrenal; increases
the glomerular filtration rate of the kidneys,
significantly reduces the release of pro-inflam-
matory cytokines, prevents the development
of acute respiratory distress syndrome [1,3,4,
6-18, 20-23]. The list of effects of dalargin
makes it possible to formulate and predict new
effects not listed above.

Described usage of dalargin in diagnostic
tests for MRI, perfusion single photon emis-
sion computed tomography and echocardiog-
raphy, in the treatment of combined radiation
injuries.

Dalargin should be used to prevent the de-
velopment of pathological processes / condi-
tions in personnel when working in extreme
conditions and in patients with comorbidity in
surgery, combustiology, dentistry, oncology
and traumatology.

Key words: dalargin, MRI, single-photon
emission computed tomography, combined
radiation injuries, stress-induced disorders,
wound healing, burns.
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Posib NO3UTPOHHO-
eMicinHo Tomorpadi

B AiarHOCTUL,i Ta JIiKyBaHHI
OHKOJI0rYHMX 3aXBOPIOBAHb
renarob6iniapHo cucremm

https://doi.org/10.37336/2707-0700-2022-4-5

N.0. Koponb, M.C. JlykalueHko,
0.B. LWep6iHa, B.M. IBuyk,
10.MN. CeBepuH

HauioHanbHWin yHiBEPCUTET
OXOPOHW 300pPOB’A YKpaiHu
imeHi M.J1. Wynuka, m. Knie, Ykpaina

I'enarouemonspanii pak (I'IP) € naitnomm-
PEHIIINM THIIOM MEPBUHHOTO PaKy MEYiHKU Yy J10-
pOCIIHX 1 Hapa3l € HaUMOMUPEHIIIOK TPUINHOIO
cMmepTi y ocib 13 nuposoMm [2, 13, 59]. CniBBinHo-
IIEHHS TIEPBUHHOTO paKy MEeYiHKU Ta ii MeTacra-
TUYHOTO ypaxkeHHs ctaHoBUTh 1:20. I'LIP € Tpe-
THOIO ITPOB1AHOIO MPUYMHOIO CMEPTHOCTI B1Jl paKy
B ycboMy cBiTi [27]. ILlopiuHO y CBITI peecTpyIOTh
Bix 500 tuc. 1o 1 MiH HOBUX BUMNaAKiB. B Ykpai-
Hl B CEpPEeIHbOMY 3a PiK BUSBISIOTH Onu3bko 1500
BUIIA/IKIB MEPBUHHOTO paky nedinku. I'L[P cTano-
BUTH OTM3BKO 6% YyCiX 3I0SKICHUX HOBOYTBOPCHD
B CBITI, Ta MOCIJA€ NIOCTE MICIE CEpPeJl OHKOJIOT Y-
HUX 3axBoproBasb [3]. [lommpenumu daxropamu
PU3HKY € IIUPO3 MEeUiHKU, 1H(EKIIis BIPYCHOTO Te-
naruty B Ta BipycHoro renaruty C, MeTa0osiuHi
CTaHW, TaKi SK HEaJKOTOJIbHA XHPOBAa XBOpOOA
neuinku (HAXKXIT) [40].

Pak neuiHku He NPOSIBIIAE KOAHUX CUMIITOMIB
Ha paHHIN CTaaii, TOMI K KJIIHIYHI CHMITTOMH TIPO-
SIBJSIFOTBCS HA MI3HINA CTaii, 0 MPU3BOAUTH 0
HE3aJI0BUIBHOIO JIIKYBaJIbHOTO €(eKTy. 3a JaHu-
MU JIOCITIKCHb BHKMBAHICTh O€3 JTIKyBaHHS CTa-
HOBHUTH B CEPEAHBOMY 9 MiCHIIIB. A, OTXKE, paHHS
niarHoctuka 'IIK Ta epexTuBHE JIKyBaHHS € 3a-
MOPYKOIO TIPOTOBKECHHS KHUTTS XBOPUX HA paK Tie-
yinku. Panionoris TpaauuiiHO BiJirpaBajia LEH-
TpasibHy poiib y JikyBanH1 ['IIK, nounnatoun Bijg
CKPHMHIHTY TAIli€HTIB 13 BUCOKMM DPHU3HMKOM 1 3a-
KIHYYIOUM HEIHBA3MBHOIO J11arHOCTHKOIO, & TAKOXK
OIIIHKOIO BIJIMOBIJII HA JIIKYBaHHS Ta MOAQIBIINM
CTHIOCTEPEKEHHSM ITICIIS JTIKYBaHHS.

I'lIK OyB omHuMM 13 mepuIuX IMOKa3aHb IS
TpPaHCIUIAHTAaLlll TEYIHKH, OCKUIbKHM BBaXKayo-
csl, IO TaKUil MiAXiJl yCYyHEe MyXJIMHY Ta BUIIIKY€E
OCHOBHE 3axBOproBaHHs mnediHku. OnHaK He3a-
O6apoM BUSBUIIOCS, IO YCIIX TPaHCIUIAHTAIIll Te-
YiHKY 3QJICKUTH BiJl MyXTMHHOTO HABAHTKCHHS;
NAIl€EHTH 3 TOIIHUPEHUM 3aXBOPIOBAHHAM MaJH

JTy’K€ TIOTaHl pe3ysIbTaTH, TOAl K OUIbIIICTh Ma-
IIEHTIB 3 HEBEJTUKUMHU MyXJIMHAMH MOXXHA OyIo
BritikyBatu. lle mpusBeno no GaraTtbox cymep-
€UOK I10J0 BUKOPHUCTAHHS TpaHCIUIAHTauli Ie-
yinku y namientiB 13 'K, nanpuxman Biabip
MAIEHTIB Y KOHTEKCTI Ae(IIUTY OpraHiB y BChO-
MY CBiTi, KOHTPOJIb MYXJIMHHOTO HaBaHTaXEHHS,
MOKH TAIIEHTH OYiKYIOTh TPaHCIUIaHTallii, BUKO-
PUCTaHHS KUBHUX JIOHOPIB Ta BUOIp iIMyHOCYTIpe-
cii abo moromixkHoi Tepamii [§].

Meta cTarTi — TPOIEMOHCTPYBATH MOX-
JUBOCTI TMO3UTPOHHO-EMICIiHOT TOMoTrpadii
(ITET) B miarHOCTHUIIl 3J0SAKICHUX HOBOYTBO-
pEHb TEUYIHKW Ta MOCIIIUTH B3aEMOMIIO 3 1H-
IIUMH METOJaMH, SIK1 J03BOJISITH MOKPALIUTH
€(peKTUBHICTD JIKYBaHHS Ta B MOJAJIBLIOMY 3a-
CTOCOBYBATH TEPAaHOCTUYHUM MiAXI1].

BusiB/IeHHS] NePBUHHOI0 BOTHUILA

OHKOMapKepH YCIIIIHO 3aCTOCOBYIOTBCS IS
JIarHOCTUKH Ta MOHITOPUHTY Nepediry paky re-
4yiHKKM. Bucokuil piBeHb aibda-peTonpoTeiny
(ADIT) y kpoBi MO)KHA BHSIBUTH B Oararbox BH-
naakax ['LIP Ta BHYTpIIIHBOMEYIHKOBOI XOJIaHTI-
okapuuHomu. Crin 3a3HauntH, mo A®DII € Haii-
OUTHIII KOPUCHHUM caMme JIJIi MOHITOPWHTY, a HE
JUIsL TIo4aTkoBO1 giarHocTukU [1]. XomaHriokap-
UHOMY MO)KHA J1arHOCTYBAaTH 3a JOIOMOTOIO
HACTYITHUX MyXJMHHUX MapKepiB: BYTJIEBOIHOTO
antureny 19-9 (CA19-9), xapuuHoeMOpioHasb-
Horo antureHy (CEA) i pakoBoro antureny 125
(CA125). i myxauHHI MapKepH 3aCTOCOBYIOTHCS
pU NEPBUHHOMY PAKy MEYIHKH, a TAaKOXK MpPH 1H-
IMX BUAaX paky Touo [39, 65].

bararo MeroniB i1HCTpyMEHTaJIbHOI Bi3yali-
3a1ii BHUKOPHCTOBYIOTHCS [UIsl JIOLIOMOTHU B Jia-
rHocTulll paky nedinku. [lpu '[P BoHM BKIIIO-
4aloTh yabTpasBykoBe gociimkeHHs (Y3]D),
koMt totepHy Tomorpadito (KT) 1 marnitHo-pe-
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3oHaHCcHY Tomorpadio (MPT). Ilix vac Bizyani-
3arii meviHky 3a monoMororo Y3/l Benwmki 3a po3-
MIpOM ypasKeHHsI, UMOBIpHO, 1 BimoBigaroTh ['T[P
(HampuKIIaa, MyXJIMHA PO3MIPOM TIOHA 2 CM Ma€
outem HiX 95% manciB Oytu ['LIP). V3]] 3a3Bu-
Yail BUKOPUCTOBYETHCS 3 METOIO CIIOCTEPEKECHHS

G H

3a xBopuMu Ha ['TIK 3 BUCOKMM pU3HUKOM, TOJ1 K
KT ta MPT — crangapTHi MeTomu Bi3yasizaiii
qutst miarHoctuku [P, 13 cyMapHOI0 9y TIHMBICTIO
72% 1 79% BinnosiaHo [8, 34, 42, 44] (puc. 1).
Meronu mpoMeHeBOi Bi3yamizaiii TpU  XO-
JIAHT10KapIIMHOMI BKIIFOYalOTh Y3/l, cmipanbHy

Puc. 1. Xeopa M., 65 poxkie 3 xonancioxapyuunomoro epyoeu. Konmpacmui KT-306pascenns 6
KopoHanvhiu (A), cazimanvuin (B) i nonepeunin (C) niowunax 0eMoOHCMPYIOMb 8MOPUHHE PO3-
WUPEHHS JHCOBHUHOI NPOMOKU BHACHIOOK GHYMPIuHboepYOHOI Xxonanciokapyurnomu. MPXIIT" (D),
EPXIIT" (E) i 9YXI" (F) nokazyroms nyxauny sicmymy IV i3 3anyuenuam npagoi ma 1ieoi nevinko-
sux npomok. Ilonepeuni KT ma MPT 306padsicenns gikcyioms po3nooin po3uupents npomoku ma
nos’szawny 3 yum ampodpiio nieoi ooni neuinku (G, H). [42].
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KOMIT' IOTepHY ToMorpadiro 3 KOHTPAacTyBaHHSIM iU, Taki SIK €HJOCKOIIYHA PETpPOrpajHa XOJIaHTIo-
(CKT), MPT, marnitHO-pe30oHaHCHY xomnanrionaH- — mankpearorpadis (EPXIII') abo uwepesmikipHa de-
kpearorpadiro (MPXIII') 1 6inbl 1HBa3uBHI MeTo-  pesnedinkoBa xonanriorpadis (HUXI) [17] (puc. 2).

A B C
D E
F G

Puc. 2. Xeopuu K., 61 pix. [ enamoyentonapua kapyunoma 6 yupomuuniu nedinyi. Iinoexocenne
ypasicents 6 B-pesicumi (A) 3 inmeHncueHuM nocuienHam KoHmpacmy 6 apmepianvHux ¢azax na Y3/
3 KoHmpacmuum niocunenusm (B) i eumusanuam koumpacmy 6 nizuit ¢gazi (C, D). Ha namuenux KT-
300PAAHCEHHAX 2enamoyentoNapHa KapyuHoMa 8uensaode K izooeHcua maca nevinku (E). Iicns e6edenns

KOHMPACMHUX PEYOSUH CHOCMEPI2AEMbCsL PAHHE 0OHOPIOHe nocunelts konmpacmy (F) 3 yenmpanvrum
HeKkpo3om i sumueanuam y nisuiu ¢aszi (G, H) [16].
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IIET i omHOdOTOHHA eMiciliHa KOMIT FOTepHA
tomorpadis (OPEKT) nHa cyuacHOmMy eTa-
M BUKOPUCTOBYIOTBHCS JUIsl JIarHOCTHKH Ta
JIKyBaHHS  3JI0AKICHMX  TYXJWUH  TICUIHKH.
18F-¢propaesokcurmokoza (18F-O/I') € Haii-
O1TBII PO3MOBCIOIPKEHUM METOI0M T1OpHIHOI Bi-
3yaJjizarlii mpu 3JI0SKICHUX MyXJIMHAX TICYiHKU Ta
IHIIMX BUJIaX PaKy, 1 Ma€ JOBeIeHYy €()EeKTUBHICTD
B OI[IHIII TEPANeBTUYHOI BIJMOBI/I1 Ta BUSBJIEHHI
peunauBiB. Hakonmuenns ®JII" € 3HauHO BUIITUM
y Husbkonupepenuiioanux ['LIP, Hix y n1oOpe
Ta moMipHO nudepeniioBanux ¢opmax [P
[56], 1 KOpeIto€e 3 eKCIPECiEr0 OTHOCIIPSIMOBAHO-
ro 01Ky — nmepeHocHuky rioko3u (IJIKOT-1/-2)
ta rekcokiHazu-1I (I'K-II), a Takoxx akTUBHICTIO
depmenTa nmoko30-6-pocdorazu (I'6DJ]). Bu-
cokomudepenuiioBana '[P neMoHCTpyrO€ HU3B-
Ky ekcrpecito [JIKOT-1/-2 1 BUCOKY aKTUBHICTh
I'6®/1; morano- ta Henudepenmiiorani ['TIK me-
MOHCTPYIOTh BHCOKY ekcrpecito [JIFOT-1/-2 Ta
HU3bKYy akTuBHICTH ['6D][ [28]. Takum duHOM,
3aranbHa yyTauBicTh 18F-OI-ITET/KT y BusiB-
nenni I'IIK e BigHOCHO 0OMEXEHOO 3 Jiama3o-
HOM 50—-65% yepe3 moraHe BUSBICHHS 100pe Ta
nomipHo nudepenmiioanux I'L[P [56, 62].

VY 3BA3Ky 3 TOMIPHOIO YYTJIMBICTIO METOIY
18F-®OJT-ITET, ans Bizyamizauii I'ILIP posmo-
YyaBcs MOIIYK HOBUX pajioTpericepiB. Haiikpa-
Il pe3yibTaTd Ha OCHOBI HU3KH JIOCIHIKEHB
nokasanu nonaBiiHuM iHaukarop O + xomiH,
o Mivenui i3otomom Byriens-11 (11C-X) abo
¢Topy (18F-®X). Cnenudiunicts IIET 3 11C-
X ta 18F-®X mus 'K cranoBuna Big 62% no
86% [6, 55, 61, 63] (puc. 3).

Takox MpPOBENEHO HU3KY AOCHTIIKEHB, SIKi
MOB1AOMIISIIOTH PO KIiHIYHY KopucTh 1 8F-DJT'-
ITET npu iHmomMy nepBUHHOMY HOBOYTBOPCHHI
renaro0igiapHOl CUCTEMHU — XOJIaHT10KapLMHO-
Mi. 18F-OI-ITET Oinbi TouHUM crocid Bizya-
Ji3aii paKy BHYTPIITHBOIIEYIHKOBOI Ta 3arajb-
HO1 koBuHOI nporoku, HixX KT (88,9% mnporu
81,5%) Ta mepeBepirye 3a M1arHOCTUYHOIO 1H-
(GbOpMaTUBHICTIO 1HIIII METOIM Bi3yasizalii mpu-
XOBaHMX MeTtacTtasiB [41].

BusiBjieHHsI 03ane4iHKOBUX MeTacCTAa3iB

VY mera-ananisi 3actocyBanns 18F-OAI-IIET
JUIS BUSIBJICHHS ITO3aleqiHKOBUX MeTacTasiB I'1IP
y 239 mami€eHTiB, CyKylHa YyTJIUBICTH 1 CIICIIH-
¢biuHICTh 1T X BUsSBIEHHS ckiana 77% Tta 98%,
BiMoBiHO [36]. BigHOCHO BWINA YyTIUBICTH

18F-OAI-ITIET g1 BUSBIEHHS 03al€4iHKOBUX
metactasiB ['LIP, mopiBHAHO 3 MEPBUHHUMHU ypa-
KEHHSIMHU MOXKe OyTHM OOyMOBIIEHA ITi/IBUILEHOIO
HMOBIPHICTIO MeTacTa3yBaHHS TPH HHU3bKOIU-
depenmiioBanomy tum [P, sixuii Mae TeHaeH-
110 70 Bumoro piBHs normuHanas O [18].
18F-OII'-IIET BusBHBCS OiIbII YYyTIMBUM Me-
TOJIOM HDXK CHUHTHUTpadis KICTOK MPU BUSABICHHI
MeracTtasiB y ckenert [47].

18F-OII'-ITET moxxe OyTH KOPHCHOIO 1 JJIs
BUSIBJICHHS BIJITaJICHNX METACTa3iB MPHU XOJIaH-
riokapuuHomi. Hu3zka peTpoCcneKTUBHUX JOCH1-
JokeHb nokasana, mo 18F-®JII-ITET e Oinbmn
JIarHOCTUYHO 1H(QOPMATHBHUM METOJAOM HIXK
KT y BusiBIeHH1 BijjajeHUX MeTacTasiB [24].
[HITT  OCTiKEHHS TIATBEPAMIIM KOPHUCHICTH
I[IET mist BHSABJICHHS METAcTa3iB, SKi HE BHSB-
JSAIOTHCS 3a JOMOMOTOIO 1HIIUX METO[IB Bi3ya-
mizanii [41], mo 3penToo BIUIMBAE HA TAKTHKY
aikyBaHHS y 25% manieHTiB [9].

CragiloBaHHS1 T MPOTHO3YBAHHA JIIKYBaHHS

Icuye Gararo criocoOiB CTaAil0BaHHS ITyXJIMH-
HOTO TIPOIlECy, pO3pOOJIEHUX Ha ChOTOIHINIHIN
JI€Hb, BKJIIOUAIOYM TUIIOBE BHU3HAYEHHS CTafil
JUTSI METacTa3yBaHHs ITyXJIMHHOTO By3Jia 1 BU3HA-
YeHHs CTajli paKy MediHKU 3a MeTonukoro K-
HigyHoro Onkonoriunoro Illmuramio bapcenonu
(KOLB) 3a metogukoro KOILIb xBopoOa Moxe
MmaTH (nysxe) pansto ctafgito (KOLLb - 0/A), npo-
mikHy ctafgito (KOILB - B), nporpecyrouy cra-
niro (KOWIB - C) 1 repminanbhy cranio (KOLLB
- D) [5]. Crangaprom mniKyBaHHSI MAIll€HTIB 13
I'IP cranii B € TpancaprepianbHa XiMioemM00Ti-
3amis (TAXE), cucteMHa Tepamis — y Mali€HTIB
13 '[P ctanii C [26]. MixxHapoaHi peKoMeH1a-
1ii CBiAYaTh PO Te, IO CEIEKTUBHY BHYTPIIIHIO
npomeneBy Tepamito (CBIIT) moxna po3risga-
tn s [P craaii B y mamienris, y skux TAXE
He € BapiaHTOM JiKkyBaHHsA, abo - I'IIP craxii C
3 MakpocynuHHOW0 iHBaziero [11, 17]. Li cuc-
TEMH CTaJ1I0OBaHHS PO3POOJIEHI Ha OCHOBI IPO-
THOCTUYHUX (AKTOPiB; TaKUM UYUHOM, TOILIYK
MPOTHOCTUYHUX (akTopiB y mamieHTiB Ha ['1[P
€ JKUTTEBO BaKIUBHUM. [IporHocTuuHi dakropu
['lIP BKIIOYAOTH PO3MIP MYXJWUHU, KUIBKICTh
NyXJHH, MIKPOCYJUHHY Ta MaricTpajbHy 1HBa-
3110, cTaH (PyHKIlII MEYIHKH, CUCTEMHUN CTaH 1
dakropu narmienta, taki sk AD®II [58]. Hesna-
karoun Ha Te, mo 18F-O/I" TIET € BigHOCHO
YYTJIMBUM Yy BHUSBIICHHI I03all€4iHKOBUX MeETa-
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C D

Puc. 3. Xeopuii (58 pokis) na socnuwesy 8y3nogy cinepniasito neuinku: [IET 3 18F-DX (A) — 6oenu-
wese Hakonuuenus P@II 6 neuinyi. IIET 3 18F-@/[I" (B) — 6iocymuicmub eoenuwa cinepgircayii POII.
TpancaxcianvHuil 3pi3 neyiHKU Memacmasie paxky moscmoi Kuwku: gomozeHiunull posnoodin POII npu
suxonanni IIET/KT 3 18F-®X (C) i «eapsiuey socnuwe POII na 18F-DJI" [IET/KT (D) [55].
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CTa3iB, BiH 1€ HE PO3MISAAETHCA K PYTUHHHI
crmoci0 s BusHadeHHs cragii ['LIP. Bemwmkwuit
pO3Mip MyXJIMHU Ta BUcoke noruHanus O/ y
NEepBUHHIN cTanii ypakeHHs Oynu He3aleKHIUMHU
npeaukTopamu DJII-aBiTHOCTI MO3aMEYiHKOBUX
MeTacTa3iB, TOMy OyJ0 3ampornoHOBaHO BHOIp-
koBe 3actocyBanHs [IET y marieHTiB 3 BUCOKHM
PHU3HUKOM JJIsl BUSIBICHHS MeTacTasis [21, 29].

VY nocmimxenni 64 nauientiB Ha I'LP, cxemy
nikyBaHHS y 16 marientiB (25%) Oynau 3MiHEHO,
y 3Bsa3ky 3 TuM, mo [IET mixBuiryBana piBeHb
I'TIP 3a meromukoro KOUIb [21]. B inmomy mo-
cmimkenHi 457 mamienti 3 I'LIP, IIET npu3sseno
no miasumienns pisasa [Py 7 3 190 (3,7%) nari-
€HTIB, sK1 Oynu KkinacudikoBaHi sik panus (A) abo
npomixkHa (B) cranii. Tomy Bukopucranss [TET
€ OUIBII JOIUJIBHUM JJI cTadii Big A 1o B, oco-
OmuBO Tepen pe3ekiliero ado TPaHCIUIAHTALIEO
[7]. 18F-®II" IIET mae moTeHIiifHy poJyib B OLiH-
i nporHo3y xsopux Ha ['TIP.

V wMera-aHamizi, IO CKIagajgock 3 22 Jo-
cmpkenb 1721 mamieHTiB, BHCOKHUH PIiBCHb
CHIBBIJIHOIIICHHS CTAaHJAPTHU30BAaHOTO BIJTHOCHOTO
HakormueHHs (CBH) Mk myX/IMHOIO Ta MEYiHKOIO
nepe JIiKyBaHHSIM OyB TOB’sI3aHUH 13 HIKYOIO 3a-
rayibHOIO BrkuBaHicTiO XxBopux Ha I[P [53]. Ce-
peIHI TOPOTOBI 3HAYEHHS ISl CIIBBITHOIICHHS
CBH inaukaropy B nevinni i CBH B myxmuHi mist
3arajbHOI BHKMBaHOCTI ctaHoBwiM 1,83 14,9 Bij-
TMOB1JTHO [53] Byno nmposeneno moganbiii peTpo-
CTEKTUBHI 6araToueHTp0131 JOCTIDKEHHA. Y J10-
cmimpkenHi 195 marienTis 3 panaporo cragiero ['TP,
sIKa TIJA€ThCS JIIKyBaHHIO, BHUMIPIOBAaHHS Bij-
HOIIEHHS MOMIMHAHHSA 1HUKATOpa MyXJIWHOIO JI0
nomvHanHA B nevinui (BIID) mepen mikyBaHHSAM,
OyJ10 He3aJIeKHUM MPOTHOCTUYHUM (pakTopoM 3a-
raJibHOI 1 6e3perMInBHOT BUKHBAHOCTI [ 19].

VY nocnimxenHi 214 marieHTiB, Kl OTpUMY-
Basiu TAXE a0o ogHOYacHO BHYTpIIIHbOAPTEPI-
aJbHY XiMiOTEpariio 3 MPOMEHEBOIO TEepali€ro,
BIII takoxx Oyma He3aleXkHUM (aKTOPOM JJIst
3arajbHOi BM)KMBAHOCTI Ta BHIKMBAHOCTI 0e3
nporpecyBaHss [31].

V pocmimkenni 291 mamiedra 3 OLIBII ITi3-
Hboto crajiero ['TIP (138 3 Hux manu no3armediH-
KoBi MeTacTas3u), Bucokuii BIII OyB He3anexHO
OB’ SI3aHUH 13 HIDKYOIO 3arajJbHOI0 BUKHBAHICTIO
Uit 000X TpyI BHYTle_IHBOHe‘HHKOBI/IX MeTacTa-
31B 1 TpyIM MO3aneyiHKOBUX MeTacTasiB [43].

VY nocmimkeHai 166 marieHTiB TpU TPOMOO-
31 MyXJIMHOIO BOPITHOI BeHH, 3axBar DJI[" B Micrii

TpoMOO03y OYB IIIe OJTHUM HE3aJISKHUM IMPOrHOCTHY-
HUM (DaKTOpOM ISl 3arajibHOT BIPKUBAHOCTI Ta BU-
»kuBaHoCTI 6e3 nporpecysanss [30]. Lle Oymno min-
TBEP/KCHO y OLIBII MI3HBOMY JTOCTIHKeHHI [60], e
18F-®/II" ITET/KT BimirpaBaio Baromy posib y mpo-
THO31 TAIIIEHTIB 3 XOJAHT10KAPITMHOMOIO.

[amn HaykoBii [46] mocmigmmm 18 marieHTiB
13 BHYTPIIIHBONICYIHKOBOIO XOJIAHT10KAPIIMHOMOIO
Ta Hamaraymcsa BusHauntd 3HaueHds [IET/KT ms
MPOTHO3YBaHHS PEIMIUBY ITiCIISl XIPYPridHOi pe3eK-
il eyiHku. BUSABIEHO MO3UTHBHY KOPEIAIIIO MiXK
[NET/KT-Bi3yamni3aiiero MeTactasiB B JiMQaTHuH1
BY3JIHM Ta PEIUIMBOM KapIMHOMH 4epe3 | pik.

JloCnmiTHUKY TPUHATIUTA 0 BUCHOBKY, 11O 3HA-
yenHss CBH BusiBienux meracrasiB B JiMQaruy-
HUX By3iax 3a jgonomorow 18F-®OI" ITET mo-
KyThb OyTH €(pEKTUBHUM TNPOTHOCTUYHHM (aK-
TOPOM TPU XOJIAHT1OKAPIIUHOMI JIJIsi BU3HAYCHHS
micisionepariiHuX peryuanBiB Ta Oe3peruInBHOL
BIDKUBaHOCTI [48] (puc. 4).

JlikyBaHHS

JIume 5-15% mnamieHTiB miisrae x1pypr1qH11/1
PE3eKIIi IeU1HKH Yepe3 BIAMOBITHY CTAIII0 3aXBO-
proBaHHs a00 MOraHuii PyHKIIOHATBHUM CTaH Te-
yinku [40]. Xipypriduae BTpy4aHHS pO3IISIA€Th-
Csl TUIIE B TOMY BHUIAJKY, KOJIM MOKHA O€3MEUHO
BUJAUTH BCIO MyXJHUHY, 30epiraiouu J0CTaTHIO
(GyHKLIOHANBHY 37aTHICTh MEYiHKU. TakuM uu-
HOM, TIepe/onepaliiiia IHCTpyMEeHTalIbHa OLlIHKa
Ma€ BHpIIIaJIbHE 3HAUYEHHS JJI1 BU3HAYECHHS SIK
cramii I'LIP, Tak 1 OIIHKKA MOTEHIIMHOI KIJIBKOCTI
3QJIMIIKOBOI TKAHUHM TIEYIHKHU MICIS ONEpaTHB-
Horo BrpyyaHHs. [1[o0 miaTpuMyBaTH HaJleKHUI
(GYHKLIOHANBHUM CTaH TEYIHKH, 3aJUIIKOBHM
00’€M TEYIHKM MOBUHEH MepeBuIyBatu 25% Bif
3arajgpbHOrO i 00’ €My 0€3 HassBHOCTI IIUPOTHUIHO-
ro nporecy ta oinbme Hik 40% -y pasi muposy
[38]. 3aranbHa yacToTa pEeUINBIB TICIS PE3EKITii
ctaHoBUTh 50-60% [4].

TpchnnaHTamﬂ nevinku (TII) PEKOMEH-
noana npu I'LIP 13 IIPOrPECYI0UMM 1IIMPO30M 1
OyIb-5IKOI0 3HAYHOIO IEYIHKOBOIO JEKOMIIEHCA-
€0 Ta TOPTaJbHIA TINEPTEeH3ii 3 PEIUIUBOM
nicnst TII y nianmaszoni 11-18%. 3acTocoByroThest
TaKoX po3mupeHi kputepii Bigoopy mis TII sk
JiKyBaHHS «BUOOPY». OJHUM 3 TaKUX KPUTEPIiB
€ 3aranbHui 00’ eM myxaunu [57]. locaimkeHHs
nponemoHcTpyBaiu, mo 18F-OII-ITET BusiBu-
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E
D F

Puc. 4. Ilayienmka P, 17 poxis 3 Xonan2ioKapyuHomo: nepeots npoeKyis MaKCUMAaibHOl iIHMeHCUs-
Hocmi (A), axcianvna KT (B), ma axcianvno 3numoi IIET/KT (C). [locniooscennsn demoncmpye nomipHy
macy 18F-®@JI" (CBHmaxce 3,01) y nisiti 0oni neuinku (vepsona cmpinka). Ilepeonus npoexyia IIET/KT
(D), axcianona KT (E) ma axcianvna IIET/KT (F) uepes 2 mic [48].
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Jlacsl HE3aJIEKHUM NPeAUKTOpoM penuausy [P,
o0 CBITYUTH TIpo Te, mo BukopuctaHHs [IET-
OIIHKH TIepe] TPAHCIIAaHTAIIE€I0 MOXKE JIOTTIOMOT -
TH y NMPOTHO3YBAHHI 1100 O10JIOT11 MyXJIMHU Ta
HacmiakiB micist TIT [33].

VY koropti 116 namientiB 13 '[P micns Tpan-
CIUlaHTalii TeYiHKW [25] MOCHIIHUKH ITOBIJIO-
MWIH TpO S5-piuyHy YACTOTy Oe3peluIuBHOIO
nepioay - 93,3% y mami€eHTIiB 13 HETaTUBHUM pe-
syasratom [IET/KT npotu 38,1% - y mamieHTiB i3
no3utuBHUM pe3synbraroM [IET/KT. Yacrora pe-
muauBiB [IET/KT-«mo3uTUBHUXY IMAII€HTIB J0-
piBHIOBasa 58,5%, Toxi sik nume 6,7% ITET/KT-
«HETATHBHUX)» TAIIEHTIB MaJIA PEIUIUB.

[Hm HaykoBmi [64] mociipKyBalnu KITHIYHY
uinHicTs [IET/KT nepen TpaHcmiaHTAaIli€rO y Bif-
60pi namieHTiB Ta nporHosyBanHi ['T[P B ymoBax
TII. IMamientu 3 nmo3utuBHUM 18F-OJI-IIET/KT
MaJTH T ABUIIICHUIA pu3uK peuuauBy micis TII mo-
PIBHSIHO 3 TIAI[IEHTaMH 3 HETAaTHBHUM PE3yIbTaTOM
HET/KT (59,0% mpotu 28,0%, p = 0,007). ¥V na-
ieHTIB 3 mo3utuBHUM pe3ynbraroMm [TET/KT Bu-
SIBJICHO 3HAYHO HIDKYY S-pIYHY YacTOTy BHIKHBA-
HOCTI HIXX Y MAIlIEHTIB 3 HEraTUBHUM PE3YJIbTaTOM
ITET/KT (76,0% nipotu 21,9%, p<0,001).

B iHmomMy mocmiJKeHH1, TPUCBIYEHOMY BH-
snayeHHo poiai [IET/KT, sk npornoctudyHoro
dakropa mis panaboro peruauy [P, HaykoBIi
[32] mokazanu, mo memiana CBHwmake TTET/KT-
«MO3UTUBHUX» MYXJHUH y TPyNax paHHIX, Mi3HIX
1 6e3perumauBauX popm I'LIP Oyma 5,2, 3,7 1 3,2
BiIMOBIAHO. BoHM Aiiiin BUCHOBKY, 11O ITEPEIO0-
nepariiina 18F-OJIT-ITET/KT Oyna He3anexHUM
1 3HAYyIIUM MIPOTHOCTHYHUM METOJIOM ISl BUSIB-
neHHs pannporo peunausy I'LIP micns TIIL

JloxoperioHapHa Teparis € MiHIMaJbHO 1HBa-
3MBHOIO MPOLIEAYPOIO, CIIPSIMOBAHOIO Ha IMyXJIH-
HY IEYIHKH IiJ] KOHTPOJIEM 1HCTPYMEHTAJIbHOTO
300paxkeHHs. PO3pi3HAIOTH abNsATUBHY Tepariio,
TpaHCKaTeTepHy, Ta IpoMeHeBy Teparnito [37]. Jlo-
KOperioHapHa Teparisi (I1e4iHKOBO-CIIPSIMOBaHa
Teparisi) BITHOCUTHCS 10 MiHIMaJIbHO 1HBa3UBHUX
METOJIMK JIIKyBaHHs, CIPSIMOBAHUX Ha JIOKaji3a-
uiro '[P y mewinmi. Ls nponenypa € anprepHa-
TUBOIO XIPYypriYHOMY BTPYYaHHIO Ta MOXE pPO3-
IsIIaTHCA B TIOEAHAHHI 3 1HIIUMH CTPATETisMHU,
TaKUMH K T3HS TPaHCIUIAHTAIlls Tiedinku [15].

OcKUIbKH TpaHCIUIAHTALIsl TEYIHKU OOMexe-
Ha HECTa4yero JIOHOPIB, a JIOBTI MEPIOAN OYiKYy-
BaHHS TIPU3BOIATH O MPOTPECYBaHHS ITyXJIHHU
Ta il npopocTtanHs [14], pons npoMeHeBoi Tepa-

nii B mepexigHOMY Tepiofi JIKyBaHHS ITyXJIUH
neYiHKU HaOyBa€ aKTyaJIbHOCTI.

Panioem6omizanis neuinku (PIT) abo CBIIT e
YaCTHHOIO CTPATETii JIKYBaHHS MyXJIMH MEYiHKU
[45]. Lle nmikyBaHHA mepeadadae iH’ €KIII0 pagio-
aKTUBHUX MIKpocdep yepe3 aprepiaibHe KPOBO-
nocTayaHHsi myxJauHu rnedinku. Lli mikpochepu
3aTPUMYIOTHCSI B apTepioyiaX IMyXJIMHH Ta MMapeH-
ximi nevinku. [lepdysis mapeHXiMH NEUIHKH 3a-
0e3meuyeThesi BOPITHOK BEHOO, TOAL SIK mepdy-
3is1 'LIP B OCHOBHOMY — MEYiHKOBUMH apTEPISIMHU.
Taka Backymspuzallisi 3a0e3nedye OMpOMIHEHHs
NYXJIMH TPU OOMEXEHHI ONPOMIHEHHS 3J0POBOT
nedinkd [35]. [lormuHeHa MyXIUHOIO 71032 TpoMe-
HeBo1 Tepamii moxke konuBatucs Bix 100 no 1000
I'p [23]. Anst mopiBHAHHSA, 1033, Ky MOXXHA JIO-
CTaBUTH J0 IMyXJIUHH, OOMekeHa MakcuMyMoM 70
['p 13 30BHIIIHBOIO POMEHEBOIO TEpAIi€l0, 1100
YHUKHYTH HE3BOPOTHOTO TOIIKOKEHHS MEYiHKN
[22]. Mikpocdepu 31 cmomu iTpito-90 (90Y) (Sir-
Spheres®; Sirtex Medical Ltd., Cinneii, ABcTpa-
nist), mikpocdepu 3i ckina 90Y (Therasphere®;
Boston Scientific, bocton, Maccauaycerc, CIIIA)
1 ronbMmiii-166-noni-Mikpocdepu 3 L-monouHo0O
kuciororo (QuiremSpheres®; Quirem Medical
B.V., [lesenrep, Hinepnanan) — 1e tpu komep-
IAHO JOCTYNHI Pa/iloaKTUBHI MIKpocdepHu, 110
BIJIPI3HAIOTHCS CBOIMH (DI3MYHUMH BJIACTUBOCTSI-
MU Ta BJIACTUBOCTSIMH BUTIpOoMiHIOBaHHS [10].

CBIIT — ue npouexnypa, sika CKIaJIa€ThCs 3 2
eTamiB: CIOYaTKy BUKOHYETBHCS IepeaATeparnes-
TUYHA aHTiorpadis: OMiHIOITH CYINHH, IO KUB-
JSATH MyXJIUHY, SK [IPABUIIO, 3arajJbHy MEUiHKOBY
apTepiro, YacTKOBi aprepii a0 MEHImi TiaKd. 3
METOI0 3amo0iraHHs MOTEHIIHHOIO IO3aIreyid-
KOBOTO PETPOTPaJHOTO HAIXOKEHHS pajioax-
TUBHOTO MaTepialy B IUIYHOK, IBaHAIISATUIIATY
KHIIKY Ta HiJIITYHKOBY 3aj03y, €MOOII3yIOTh
racTpOAyOACHANIbHY, MPaBy MUIYHKOBY Ta JIiBY
NUTYHKOBY aptepii. [ToTiM kareTep po3MilIyrTh
y MicIi(5X) MOAAIBLIOTO JIIKYBaHHS Ta BBOJSATH
MIYEHHUH TexXHelieM-99m makpoarperoBaHuit
anpOyMin (99mTc-MAA). MAA 3a po3Mipom
noniOHMiA 10 Mikpocdep 1 BUCTYIIa€ CypOraTHUM
MapKepoM X pO3IMOLILY.

MAA BUKOPHUCTOBYEThCS Tpu Tepdy3iiHii
cuuHTUTpadii JETeHb IS OLIHKH MOTCHIIHHOT
nereneBoi emOoii. Ilicis BBenennss MAA, ma-
I[IEHTA TEPEeBOATh Y BIIIJICHHS PaIioOHYyKIiI-
HOT JIarHOCTUKYHW [JIsl IIAHAPHOI CIUHTHTpa-
¢i1i TpyaHOI KIITKM 1 4epeBHOI MOPOXKHUHU Ta
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O®EKT. VY Bumanky mo3ane4iHKOBOOTO PO3IIO0-
Ty pagioiHANKaTOPy, HEOOX1/THA MOIAIIbIIA EM-
6omizaris cynus, nepea Bukonanusm CBIIT. Ap-
TEPiOBEHO3HI IIYHTH B HOBOYTBOPIOBAHOMY PYC-
71 MyXJIMHA MOXKYTh TIPU3BECTH 10 ITYHTYBaHHS
KpOBI 3 IEUIHKHU B JIET€H1 3 PU3UKOM pajialliifHo-
1HIYKOBAaHOTO ITHEBMOHITY. 3a JOTIOMOTOI0 TaHUX
300pakeHb PO3PAXOBYETHCS (paKIlis JIETeHEBOTO
IIyHTa, 110 BU3HAYa€ MOTEHIIWHY MPUAATHICTH
CBIIT, a Takox 103BOJIsIE KOPUTYBATH TEpareB-
TUYHY 7103y. [lepen nikyBaHHSIM, KIJIBKICTD paji-
OAKTUBHOIO 1HAMKATOpa, SKUH HEOOX1THO BBEC-
TH, PO3PAXOBYETHCS HAa OCHOBI 00’€My MEYiHKHU
Ta 00’eMy HyXJHMHM, a TaKOX 3Ha4eHb (Ppakiii
nereneBoro mryHra. 1106 nepexonarucs, mo em-
001i30BaHi CyIMHU HE MOXYTb OyTH TMOBTOPHO
KaHIONI30BaHUMHM, JIKyBaHHS CJiJ TPOBOAUTH
npotarom 14 nuiB micns anriorpadii. He3paxa-
I09M Ha eMOoJTi3allifo, MesKi paaioakTHUBHI Yac-
TUHKH BCE I1I€ MOXYTh JOCSTATH JBaHAAISTHIIA-
701 KUIIKU a00 HUTYHKa, TOMY ITCJIsI IPOLIeaypH
NPU3HAYAETHCS 4—O-THIKHEBHI Kypc 1HTIOITOpIB

C

nporonHoi nmommu. [Totim CBIIT mocraBnseTs-
Cs T pajiojoTigyHUM KOHTposiem. Yepes 624
TOAMHU BUKOHYETHCS IUIaHapHa TajibMmiBHa 90Y
O®EKT a6o IIETmns ominku po3monisly BBee-
HO1 aKTUBHOCTI [54].

90Y IIET 3abe3neuye uynoBy sIKiCTb 300pa-
JKEHHSI, BUIILy MTPOCTOPOBY PO3IIBHY 3aTHICTH 1
TOYHY KUIbKICHY OILIIHKY HOIJIMHEHOT TO3H ITyXJIH-
HOIO Ta HEMYyXJIMHHOIO TKaHuHoto [12,20,50]. ITo-
nepeIHi OTpUMaHi JaHi MiATBEPIKYIOTh HEOO0XiI-
HICTh MOAAJIBIINX IOCHIKEHD JUISI BHU3HAYECHHS
poni IIET 90Y ans ominku paniauiiHol 103uMe-
Tpii TepaneBTUYHOI BianmoBidi [S1].

B cBoro uepry 166Ho, sik 1anTanoin, Mmoxe BU-
KOPUCTOBYBAaTHCh 3 METOIO CKaHyBaHHS 3a JOTIO-
mororo sk ODEKT, tak i MPT Binnosigno [49].
Ille ommiero mepemaroro 166Ho € MOXIUBICTH
MPOBOJIUTU MPOLEAYPY MIarHOCTUKH Ta JIIKyBaH-
HS1 OJTHIEIO 1 TI€IO 3K Pai0IOTIYHO0 MITKOIO, TOO-
TO 3aCTOCOBYBATHCh B TEPAHOCTHYHOMY ITiIXO/II,
TEOPETUYHO 3MEHIIYIOUH PO301KHOCTI MIXK IUIa-
HYBaHHSM 1 IPOIEAY PO JTiKyBaHHs (puc. 5) [52].

D

Puc. 5. Ilayienm M., 85 p., 3 0iacnozom eenamoyenonsapuuil pak. MPT T1 (A) 3 koumpacmuum nocu-
JIEHHAM — NOOOUHOKE 2INePBACKYIAPHE YPAdICeH s 8 ceemenmax 5, 6 1 8 3 maxcumanvrum oiamempom 8, 1
em. Ilpoyedypa in’exyii 233 MBk mixpocgpep 166Ho y npagy neuinkogy apmepito (B). MPT T1 3 konmp-
acmHuum nocunenuam uepes 3 mic. (C) — nosna mepanesmuuna 8ionosios 32iono 3 mRECIST. OPEKT/
KT (D) uepe3 3 onui nicna nikyeanHs - 6i0cymuicmo e2eHedo2o wyHma [52].
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BucHoBku

[TET/KT B giarHocTHII Ta JIIKyBaHHI 3J10sIKiC-
HUX HOBOYTBOPEHB MEUIHKH, TAKUX SK XOJIAHT10-
kapuuHoma ta 'l{P Buctynae eextuBHIM MeTO-
oM ridbpunnoi Bizyamnizauii. [Ipu niarnoctyBaH-
Hi '[P metox [IET/KT moxe Oyt KOpuCHUM y
BUSBIICHHI BIJJaJIEHMX MeETacTa3lB, OIIHII 3a-
rajgpbHOI 1 0e3peluIMBHOT BUKHUBAHOCTI, @ TAKOK
nporHo3y. [Ipu miarHOCTHIl XOJIAaHT10KAPIIMHOMI
I[TET/KT € 61ibI1 4yTAUBUM 1 TOYHUM METOJIOM
Bizyanizamii Hik KT y BusABIEHHI NEPBUHHUX
MyXJIAHHAX BOTHHII[ Ta BHUCTYITA€ TPOTHOCTUY-
HUM METOJOM [IJIi BHU3HAYEHHsI PELUHAUBIB Ta
3arajJibHOT BUKMBAHOCTI. B JiKyBaHHI MyXJIMH
renaroOimiapHoi cuctemu [IET/KT moxe OyTtn
KOpUCHMM Yy Bin0opi mamientiB jis TII ta no-
3BOJISIE OLITHIOBATH PO3MO/LT Pa/ilOAKTUBHOCTI Ta
MPOBOJUTH KUTBKICHY OIIHKY MOTJIWHEHO1 J03H1
npu CBIIT, mo y cBoto uepry n03Bojsi€ Nepe-
0auaru TepaneBTUYHY BIANOBI/Ib.

Indopmanisa npo xkoH(UIKT iHTepeciB. AB-
TOPH 3asIBJISIIOTH MPO BIACYTHICTh KOH(IIIKTY 1H-
TEpECIB, MOB’SI3aHUX 3 MYOJIKAIIIEIO 11€1 CTATTI.
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POJIb TO3UTPOHHO-EMICINMHOI
TOMOI'PA®II B JIATHOCTHUIII
TA JIKYBAHHI OHKOJIOTTYHUX
3AXBOPIOBAHDb 'EMTATOBLJIIAPHOI
CUCTEMHU

11.0. Koponw, M.C. Jlykawenko, O.B. ll]epbina,
B.11. Isuyk, FO.I1. Cesepun

B pob6ori BucsiTiieno pons [IET Tta CBIIT B
JIAarHOCTHII Ta JIIKYBaHHI XOJIAHT10KaPIIUHOMH Ta
['TIP. I[Tpu I'LIP I[IET moxe OyTr KOpUCHUM Yy BHSIB-
JIEHHI BIIJAJIEHUX METAcTa31B, OIIHI[ 3arajibHoi 1
0e3pennIMBHOT BUKUBAHOCTI. B cBOtO "epry, mpu
xonaHriokapuuaoMi [IET e Oinpin miarHOCTHY-
HO iHpopmaruBauM Hixk KT mpu BusBIEHH] Bif-
JAJICHHUX METACTa3iB Ta BIAIrpa€e BaXKIUBY POIb
IpU MPOTHO3YBAaHHI PELUIUBY MICHS XIpypriyHOi
pesekiii. Hamani naHi mpo 3acToCcyBaHHS Pi3HUX
BUIB pamiodapmmpernapariB Ta ix KOMOIHAIlIH.
HaBeneno nmopiBHSHHS iX YYTJIMBOCTI Ta CIIELHU-
¢bigHOCTI, SKI TPOAEMOHCTPYBAIN HaWKpall pe-
3yAbTaTd TpW BUKOpUCTaHHI KomOiHamii O +
xomiH. [IponemoncTpoBano s¢exruBHicTh [1IET y
BiJIOOpI MAIli€HTIB NIEPE]] TPAHCIUTAHTAIII€10, MOXK-
JIUBICTH OIIHIOBATH PO3IOALT aKTUBHOCTI Ta TIPO-
BOJIUTU KUIbKICHY OIIIHKY MOTJIMHEHOI O3 IMpH
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CBIIT, mo y cBoro 4epry J03BOJISIE IEpeA0aYUTH
TepaneBTUYHY BIANOBIAL Ta pe3yabrar. Po3mis-
HyTI1 pi3Hi Buau Mikpochep ans CBIIT, 3okpema
Mmikpocepu 31 cmonu Y-90, mikpocdepu 31 ckia
Y-90 ra Ho-166-momi-Mikpocdepu 3 L-momoanoro
kucnororo. Cepen AKUX HaMOUTBIINM 1HTEpEC BU-
KITMKaroTh Mikpocdepu 166Ho - mepeBaroro skux
€ MOXJIUBICTh IPOBOIUTHU MPOLEAYPY A1arHOCTHU-
KM Ta JIIKyBaHHS OJTHIEIO 1 TIEIO XK PaJI10JIOTTYHOIO
MITKOIO, TOOTO 3aCTOCOBYBaTHCh B TEPAHOCTUYHO-
My MiJXO0A1, TEOPETUYHO 3MEHIIYIOUH PO301XKHOC-
TI MK IJIAHYBaHHSM 1 MPOLIEAYPOIO JIIKYBaHHS.
CBIIT moxe BUKOPUCTOBYBAaTUCH SIK OKPEMO, TaK
1 B koMOiHamii 3 1HIIMMH BHUJAMU JIIKyBaHHS Ha
PI3HUX CTaISIX MyXJIMHHOTO 3aXBOPIOBAHHS.

Kniwuosi cnosa: I[IET (nozumponno-emicitina
momoepacgisy), T'l]P (cenamoyemonsapuuii pax),
CBIIT (cenexmusena énympiuiHs npomeHesa me-
panis), xonaumziokapyuHoma.

THE ROLE OF POSITRON EMISSION
TOMOGRAPHY IN THE DIAGNOSIS
AND TREATMENT
OF ONCOLOGICAL DISEASES
OF THE HEPATOBILIARY SYSTEM

PO. Korol, M.S. Lukashenko,
O.V. Shcherbina, V.P. Ivchuk, Yu.P. Severyn

The article highlights the role of PET and
SIRT in the diagnosis and treatment of cholangio-
carcinoma and HCR. In HCR, PET can be useful

in detecting distant metastases, assessing over-
all and recurrence-free survival. In the case of
cholangiocarcinoma, PET is more diagnostically
informative than CT when detecting distant me-
tastases and plays an important role in predicting
recurrence after surgical resection. Data on the
use of various types of radiopharmaceuticals and
their combinations are provided. A comparison
of their sensitivity and specificity is presented,
which showed the best results when using the
combination of FDG + choline. The effectiveness
of PET in the selection of patients before trans-
plantation, the ability to assess the distribution
of activity and to quantify the absorbed dose in
SIRT, which in turn allows to predict the thera-
peutic response and outcome, has been demon-
strated. Different types of microspheres for SIRT
are considered, in particular, 90Y-resin, 90Y-
glass, and 166Ho-poly-L-lactic acid (PLLA).
Among them, the most interesting are 166Ho mi-
crospheres, which have the advantage of being
able to perform diagnostics and treatment with
the same radiological label, i.e., to be used in a
theranostic approach, theoretically reducing dis-
crepancies between the planning and treatment
procedure. SIRT can be used both alone and in
combination with other types of treatment at dif-
ferent stages of tumor disease.

Key words: PET (positron emission tomogra-
phy), HCC (hepatocellular carcinoma), SIRT (se-
lective internal radiation therapy), cholangiocar-
cinoma.

rdrt.com.ua/index.php/journal

53



IHbopmauia gna aBTOpIB

Craryc xypHany 1 WOTo 1HJEKCYyBaHHS B
pPI3HUX BITUYM3HAHUX 1 3apyOikHUX Oa3zax na-
HUX BHUCYBalOTh OCOOJMBI BUMOTU J10 SIKOCTI
nyOI1KOBAHUX JOCI1JIKEHb.

Bumoru no opopmiieHHs pyKonuciBs, mepi
3a Bce, OOyMOBJI€HI NpParHEHHSM CI11yBaTH
3araJJbHOCBITOBUM TEHACHIISIM PO3BUTKY J0-
Ka30BOi MEIHUIMHU 1 BIANOBIAATH MIKHAPOJI-
HUM CTaHJapTaM SKOCTI HAyKOBUX BHUJAHb.

Bumoru no odopmieHHs pyKONHCIB 1
nyOiikamii  BiANMOBIAAIOTh  MIXXHapOIHO-
My KoHceHcycy («Pekomenpanii mo mpose-
JN€HHIO, ONHUCYy, penaryBaHHIO 1 nyOuikamii
pe3yabTariB HayKoBOi poOOTHM B MeAU4-
HUX >KypHaiax» International Committee
of Medical Journal Editors — ICMIJE;
http://www.icmje.org/recommendations/
translations/russian2016.pdf).

MotuBania asropa(iB). IIpouuraiiTe Ko-
JIOHKY roioBHoro penakrtopa (Ne3, 2019 Hna-
moro >kypHany). 3apalte cobi 5 mnUTaHb.
Y 4domy MeH1 JOMOMOXKE JOCBI1J HamuCaHHS
crarti? Mo meni macte myOmikamis? Sk ue
BiJ110’€ThCsI HA MOEMY IpodeciiiHOMYy CTaHO-
Bumi? Komy mie, kpiM MeHe, 11e mOTpiOHO?
Yoro BaXJIMBOro HE BIAOYHETHCS B MOEMY
KUTTI, KIIO cTAaTTs He Oyne HamucaHa? [le B
NOJAJILIIOMY 51 BUKOPUCTOBYBAaTUMY OITyOJIi-
koBaHy cTarTio? [Ipu MO3UTUBHUX BIAMOBIISIX
YUTaTH Jail ....

1. CrarTi npuiiMaroTbCs YKpaiHChKOIO Ta
aHrmiiicekoro  mMoBaMu (mporpama «lopu-
30HT-2020» pekoMeHAye yHIBEpcUTEeTaM 1
HAHY 3aoxouyBaTu BHUKOPUCTAaHHS aHIJIi-
ChbKOT MOBHU B MyOJIKaIisiX 1 BBECTU BIAIO-
BIIHUU €JEeMEHT B KpUTEepii OLIHKU OKPEMHX
BUECHHUX Ta 1HCTUTYTIB). «JlaTuHOIO» CcydacHOi
CBITOBOI1 HayKH € aHIIIiichKa MOBa (sika 30epe-
e 1eHl cTaryc 1 B HepCIeKTHUBI).

3arajipHuUi 00CSAT PYKOIHCY, B TOMY YHCII1
CIIMCOK JIITEepaTypu, pe3tome, Taliulll, 1r0-
cTpauii, mianucu 10 HuUX — 1o 15 ctop., orns-

Iy — 10 24 cTOp.; KJIIHIYHI CIIOCTEPEKECHHS —
no 10 ctop. Oana cropinka — 30 psakiB o 60
3HaKiB, dyepe3 1,5 intepBanu. ®opmar — A4.
[Tonsi: BepxHE — 2,5 cM, HUKHE — 1,5 cMm, JiBe
—2,5 cMm, ipaBe — 1,5 cm. pudt — 14, Times
New Roman.

CrpykTypa cTarTi:

Inpexc YIK

HazBa (sxupHum)

Ininianu ta npi3zBuile apropa(iB) (KUPHUM)

Ha3sBa ycraHoBu

TekcT cTaTTi 3 HACTYINHUMHU pO3JijIaMu
(Ha3Ba po3a11y BUAUISETHCS JKUPHUM, TEKCT —
17 Ha3BO po3ainy): Beryn. Mera. Marepi-
aJ i meTtoau gocJaigxkeHnHns. Pesyabrarn no-
CJi:KeHHsI Ta iX 00roBopeHHsi. BucHoBku.
Konguaikr inTepecis.

Beryn

VY po3nini ciuig apryMeHTOBaHO OOIpyH-
TyBaTH aKTyaJbHICTh Bamoro mocinigxeHHS,
chopmynoBaTd LAl poOoTH abo TimoTesy,
saKa Oyze rnepeBipeHa B MPOUEci A0 CI1IKEHHS.
[locunatucss HEOOX1IHO TIIBKHM Ha BXKE OIYy-
OJ1ikoBaH1 poOOTH, Oe3MmocepeIHbO OB’ A3aH1
3 JOCHIKyBaHOO mpoOiemoro. CraTuctuu-
Hl TOKa3HUKU 3aXBOPIOBAHOCTI ciiag Opatu
3 aKTyaJbHUX BEPU(PIKOBAHUX [E€PKABHUX
JoKepen (Hampukian, mo oHkoJsiorii — 3 Hami-
oHanpHOoTOo Kannep Peectpy). YUacTo B sikoc-
T1 OOIPYHTYBaHHSI HEOOX1THOCTI aBTOPCHKOTO
JOCHII)KEHHSI 0OMEXYIOThCSl BKa31BKOIO Ha Te€,
110 JOCIIJI)KyBaHa TeMa/nmpobieMa B HayKOBIit
JITEepaTypl «AOCIHIJKEHa HEIOCTaTHLO» abo
«omucaHa HenocTtaTHbO». lle He € aprymen-
TOBAaHUM OOIPYHTYBaHHAM (MOXKJIMBO, 11O IO
TeMy/npoOiemy 1 He noTpiOHO BUBUATH!).

OOrpyHTOBaHa apryMeHTalis Ha KOPHUCTh
HEOOXI1JHOCTI MPOBEJAEHHS aBTOPOM JIOCIHI-
JUKEHHSI MICTUTh BHYEpIIHE OOIPYHTYBAaHHS B
pamkax BiamoBini Ha 2 nutaHHs. Lllo came He
Oyi0 BUBYEHO paHille nonepeaHukamu? Yomy
1€ BaXXJMBO BUBYATH 3apa3z?
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Po3nin ciig cTBOproBaTH Ha OCHOBI TyOIi-
Kalliil MepioAMYHUX HAYKOBHX XYpHaJiB (M-
py4YyHHKH, MOHOrpadii HE BUKOPHCTOBYBATH)
He Oinbire 10-piuHOT JaBHOCTi 1000B’ I3KOBOTO
KOPOTKOTO KPUTHYHOTO OMNIANY 3apyOiKHHUX
NepioAUYHUX BHAAHB 3 JIOCIIIXKYBaHOI IMpO-
OseMu (110 BIAOCS AOCSATTH TOIMEPEIHUKAM
1 yoro He Bpasocs). TyT HeoOXigHWN aHaIi3
0 KOXXHOMY JKepeny (BUKOPHCTaHHS IOCH-
JaHb TUNY «B poboTax [2-9]» HempumycTH-
M0). KinbkicTh 1HO3EMHUX JKEpesl MOBUHHO
Oytu He meH1e 40 %. PiBeHb caMOLIUTYyBaHHS
(mpupoaHa HEOOXiIHICTh JTEeMOHCTpaIlii Biac-
HOTO JIOCBiy) — He Oinbiie 25 %.

Marepiaa Ta MeTOAU AOCJiIKEHHS

Po3nin mpencraBnsie AOKIanHY KIIHIYHY
XapaKTEPUCTUKY TPYH XBOPUX 1 3JT0POBUX
oci0b, au3aiiHy JIOCHIJDKEHHS 1 JiKyBaHHS.
MeToau mocCHigXeHHs, TIarHOCTUKU Ta JIIKY-
BaHHS CJiJ ONHCATH IOCHUTh HOKIAAHO IS
MOXJIHBOTO BiJITBOPEHHS OMHUCAHUX B CTaTTi
pe3yibTarTiB.

CraTUCTHYHI METOIM CHiJ OHNUCATH B 00CH-
31, HeOOXiTHOMY JUUIS OIIHKH iX aJeKBaTHOCTI
Ta Ul MiATBEPPKEHHS OTPUMAHHMX pPEe3yJIbTa-
TiB KOMIICTEHTHUMH YHTa4aMH 3a YMOBH IX
JTOCTYNy A0 BiANMOBigHMX maHuxX. [lo mMoxiu-
BOCTI HEOOXiJTHO HaJaBaTH KiJbKICHY OIIIHKY
MaHUX 13 3a3HAYEHHAM ITOKa3HHUKIB, IO BiJO-
OpakaroTh TMOMIJIKY BHMiprOBaHHS abo iMmo-
BIpHICHUM XapakTep pe3yibTariB (HampuKiIa,
noBipui iHTepBanu). He BapTo mokiagaTucs
TUIBKU Ha TIEPEBIPKY CTATUCTHYHOI TIMOTE3U
(HampukIIa, BU3HAYCHHS 3HAYEHb P), OCKUIIBKH
1Ie HE 3aBXJIM BigoOpakae 3HaunMy iH(popMa-
IIf0 PO BEJIWYHUHY CIIOCTEPEIKYBAHOTO €PEKTy
1 TOYHOCTI HOTO OIiHKKA. BUKOpUCTOBYBaHi B
pOOOTi CTATUCTUYHI METOAU JO0CIIKSHHS CITiT
110 MOKJIMBOCTI OTIMCYBaTH 3 MOCHJIAHHSIMH Ha
3arajJlbHONIPUMHATI JpKepena (i3 3a3HAYCHHSM
cropinok). Ciij BKa3aTu BUKOPUCTOBYBaHI Ia-
KETH 1 BepcCii CTaTUCTUYHUX MPOTPaM.

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

PesyabraTtn gociigikeHHs Ta iX 00roBo-
PeHHs

PesynbraTu ciijy HajgaBaTH B JIOTITYHOMY 1O-
psaky. PekoMeH1yeTbCcsl onucyBaTu pe3yibTa-
TH B IOPSAKY iX 3HauMMocTi. BukopucrtoByBa-
TH TOW MOPSJIOK, B IKOMY MPOBOJMIUCS €KC-
MEPUMEHTH, HE 000B’I3KOBO.

OOroBopeHHsI pe3yibTaTiB OCIIIKEHHS.
HeoOxinHo: 00roBOpuTH pe3ynbTaTd B IO-
PAIKY BiJl HAUOUIBII O HAWMEHIII BaXKJIUBUX;
MOPIBHATH ONHUCAHI Pe3yJIbTAaTH 3 pe3yJbTaTa-
MM 1HIIUX JOCJIIHUKIB, SIKIIO B HUX € PO3-
O1)KHOCT1, OOTOBOPUTHU iX MPUUMHH; KOPOTKO
OIMCATH MEePEeBaru, MOKJIUBOCTI 1 OOMEKEHH S
JIOCJIIJPKEHHS, a TAKOK MOT0 MOJKJIMBI B TIH 4H
IHIIH Mipil Henodiku (iJeajbHe B KIIHIYHIN
NPAKTHUILl BIJICYTHE); IPUPOIHO 3alIPONIOHYBA-
TU JOJATKOBI JOCIIJHKEHHS JIA ITOJIIIIIEHHSI
OTPUMAHUX pE3yJbTaTiB; BKa3aTH B TEOPETHUU-
HOMY 1 KJIIHIYHOMY acleKTaxX MpPaKTUYHYy KO-
PHUCHICTB pe3yJbTaTiB, 1 B IKHX CaM€ YMOBax.

Bizyanizanis B paMKax NpOMEHEBOi Jdla-
THOCTUKH J1a€ MIACTaBU JUISI HPUTATHEHHS 10
NOpSAIKY 1HTepIpeTalii marepiajiB 3 010Xi-
Mii, ¢i3uku, $i310JI0TI] 1 a1 32 COUCKOM ...
Hamarailitecs po3mMpuTH KOO MOTEHLIIHHUX
YUTayiB.

BucHoBkH

Cnin me pa3 chopmylnoBaTH OCHOBHI y3a-
TaJIbHIOIOYl pe3yJdbTaTH pPoOOOTH, 3BEPHYTH
0CO0JIMBY yBary Ha BiJIOBiJIHICTh BUCHOBKIB
MOCTaBJEHIN MeT]I Ta 3aBIaHHAM JIOCIIIKEH-
Hs. BHCHOBKM MOBUHHI BigoOpaxaTh KOH-
KpeTHI OTpUMaHI aBTOpoOM(aMH) pe3yJbTaTH,
Ha MIJICTaBl SIKUX MOXHa 3pOOUTH BHUCHOBOK
PO HAYKOBY HOBHU3HY 1 MOXKJIMBOCTI MPaKTHY-
HOTO 3aCTOCYBaHHSI PEe3yJIbTaTIB JIOCIIIXKEH-
Hsl, BUKJIAJEHUX B CTAaTTI.

Jxepesio piHaAHCYBaAHHSA T0CJaIIKEHD

BaxxiuBUM acnekToM MIKHapOAHOI Mpak-
THUKU Ta €TUKU NMyOsiKalii € 3a3Ha4eHHS JIKe-
pena (iHaHCyBaHHS HAYKOBUX JOCIIJIXEHb.
Sxuo podota nmiaTpUMaHa rpaHTamMu (OHIIB
1 BUKOHaHa B paMKax Jep>KaBHUX a00 MIXHa-
POOHMX MPOEKTIB, OakaHO 110 1H(OpPMaIliI0
BKa3zyBaTH B KiHUII cTarTi (3pa3ok — Pobora
BUKOHAHa B paMKax (piHaHcoBaHOro ®oHI0M
byHIaMEHTAJIBHUX JOCHIIXKEHb MNPOEKTy Ne
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14-06-00044). 1le nae BaxauBy JOAATKOBY iH-
dbopmariiro s MOMYyKy MOXIUBOCTENH HayKO-
BOI Koormeparlii, Jokepen GpiHaHCyBaHHS Ta JJIs
OPUUHATTS 3BXKCHUX YIPaBIiHCHKUX PIlICHbD.

KonduikT inTepeciB

[Toso)keHHST PO MOXKJIMBUMN KOHQIIIKT 1H-
TepeciB Mae BKJIIO4aTH B cebe BKa3iBKy Ha
BIJICYTHICTh KOHQJIKTIB OyAb-SKOTO POy,
II0 CTOCYIOTHCS KOMEpUilHHX, (iHAaHCOBUX,
aBTOPCHKUX BIJHOCHH, BITHOCHH 3 Oprasisa-
nissMu abo ocobamu, ki OyIb-SIKUM YHUHOM
MOTJIM OyTH IMOB’s3aHi 3 JOCIIHKCHHIM, 1 B3a-
€MHH CTIBaBTOPIB CTATTi (AKIIO CTATTS MPE-
CTaBJISIETHCS TPYNOIO NOCHiTHUKIB). HeoOxi-
HO BKa3aTW Npi3BHUINA Ta iHIIiaJM BCIX CIi-
BaBTOpiB myOiikallii i Te, Mo aBTOPU OEPYyTh
Ha ce0e BCI0 BiANOBIIAJIBHICTH 32 MOXJIUBUU
KOH(QJIIKT iHTEpeCiB.

Pe3rome. Haszpa, aBTopu, TekcT (Imicis
OCHOBHOTO TEKCTy CTaTTi Ta JiTepaTypH,
Ha JBYyX MoBax — ykpaincbka (500 3HaKiB) i
anrniiiceka (1800 3HaKiB), HOTPUMYIOUYHCH
CTPYKTYypH OCHOBHOTO Tekcty: Mera, Marte-
piaa i meroamu, Pesyabraru, BucHoBku). B
KiHIIl KO)KHOTO pe3toMe — Knwuosi cnoea na
MOBI pe3roMe.

ManwHku, Tabanui, rpagiku Ta niagnucu
JI0 HUX TOJIAIOTHCS B KiHI[I CTATTI HA OKPEMHX
cropinkax B ¢popmarax TIFF, JPG, 3 po3minb-
Hoto 3matHicTio He MeHmie 300 dpi. I'padikm
1 TaOIUII TTOJAIOTHCSI B YOPHO-01JIOMY BHTJISA-
ni. KobopoBi «1maiiou» i «kKOHyCcH» Jiarpam
3 Tpe3eHTalii (pPo3MmoAiI XBOPHX 3a BiKOM,
CTaTTIO, HO30JOTIYHUMH (OopMaMu 1 T.1.) HE
npuiiMaroThes. L{i BiZoMOCTI peKOMEHAYEThCS
HaJaBaTH y BUMIISIAL TeKCTy abo Tabnuus. [lo-
CHJIAaHHS Ha MAJTIOHKH 1 TaOJIHIlI BKAa3yIOThCS B
TEKCTi, a TAKOK BUHOCATHCS Ha JiBE IMOJIe.

JlaHi, siKki HaBeJeHI Ha MaJIFOHKaX, rpadikax
1 B TaOMUIAX HE AyONIOIOTHCS B TEKCTi (Imo-
nMpeHa moMmika). JlomiabHO B TEKCTi CTATTi
y3arajJbHUTH TOW MaTepiaj, SKHH yuTad 3Ha-
iine B Tabnuui abo 3BEpHYTH yBary unTadya Ha
TOJIOBHI MyHKTU B HaBEJCHOMY MAaJIOHKY a0o
Tabnuii. YuTayesi, K IpaBUiIo, JIETIIEC YUTA-
TH JaHl B TaOJIMINl, HI’K B TEKCTI CTATTI.

YHuKaliTe HaAMIPHOTO BUKOPHCTAaHHS Ma-
JIOHKIB 1 Tabnuip. KMo AaHUX 7 MOBHO-

IIHHAX TaOJaWIb 1 MaJIOHKIB HE BHCTAa4ae,
Kpaie 1 iHpopMaIlito OMucaT B TEKCTI.

Inariat i ywikaabHicTb. Cnig mam’s-
TaTH, Ha aBTOPi JICKUTH BIAMOBIAAIbHICTH
3a HENMpaBOMIipHE 3aMO3WYEHHS YYXHUX Ma-
TepianiB 0e3 3a3Ha4eHHA iX aBTOpPCTBa. AB-
TOp, HAMpaBIAIOYH PYKONMHUC N0 penakuii,
HECe 0COOMCTY BiAMOBIAANbHICTH 3a T€, IO
CTaTTs € OPUTIHAJLHOI 1 HEe MyOJiKyBagacs
Hi B )KOJTHOMY 1HIIIOMY BHWJIaHHI, SIK TIamepo-
BOMY, TaK i eJekTpoHHoMmy. HeoOxinHo 3Ha-
TH, IO CTaTTi, MpeACTaBICHI 10 myOikanii,
nepeBipAOTHCS MporpaMaMu — aHTHUIIATI-
ar. I[i mporpamMu BUSBISAIOTH 30irM MiXK aB-
TOPCHKMM MaTepiajoM i MaTepiajiamMH, BKeE
npeicTaBlIeHUMU B Mepexi I[urepner. 30ir
BUpaXaeThcs y BigcoTkax. [lms Ttoro mob
crarts Oyna npuiHsATa M0 myOmikamii sk
aBTOPChKA, YacTKa 3amo3WYeHb 1 30iriB HeE
noBuHHA nepeBumysaru 10-20 % (yHikanab-
HicTh cTarTi 90-80 %).

Inoxi B xoai poOOTHM Haja CTaTTElO, 3aXO-
MJII0I0YMCH MPOLIECOM, aBTOp 3a0yBae yToOd-
HHUTH, 3BIIKM B3SITO TOW UM IHINHH MaTepia.
Bbyne nmpukpo, Ko 1i TOXHOKH BUSBUTH pe-
nakuis. Tomy, crarTio Oyae HamucaHo, cami
3p00iTh MepeBipKy poOOTH Ha yHIKaJbHICTh.
Jlaemo BaMm mocuiiaHHS Ha Jeski 3 [HTepHeT-
pecypciB, SIKHMH BH MOXETE CKOPHUCTaTHUCS
nnst miei mertwm:  https://bel.ru/antiplagiat-
online/?s=940d8e4375210ea2;  https://text.
ru/antiplagiat/unauthorized; https://content-
watch.ru/text/.

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

Hns myOmikamii B KypHajidi 10 peaakiii
enekTpoHHoro nomrtorw  LDLT-journal@
ukr.net (a6o Ha HOCIT) B dhopmaTti Word (doc,
docx) HampaBISAIOTHCS:
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. TEKCT;

= BiJickaHOBaHe odilliliHe HampaBJeH-
HS YCTaHOBH;

" iH(GOpMallisi Tpo aBTOPiB HA OKPEMO-

MYy apKyun 13 3a3HAYECHHSIM KOHTaKTHUX JaHHX.
. JIUCT:

IllanoBHa penakuie! HanpaBasie-
MO Ha po3riasi] AJsi myOJikaumii opuri-
HAJIbHY CTATTIO « »
aBTop(u)

Bcei aBTOpM mpouuTanam i cxBaJWwiIM
1o Bepcito crarri. Hisika ii yacTuna He
Oys1a panime onmy0JikoBaHa a0o mpea-
CTaBJieHAa B iHIIHUX KypHaJlaX. ABTOpH
He MalTh KOHQUIIKTY iHTepeciB B 10-
CJi’KeHHi, sike ONMUCAHO B PYKONMHCI.
IIpu HasBHOCTI KOMeHTapiB i 3ayBa-
’KeHb pelleH3eHTa CTATTs Oyle BUNIPaB-
JIeHAa B 3a3Ha4YeHi pelaKli€l0 TepMiHU.

BinimeniBcixaBTOpiBULOI0 pyKONIKCY,

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

Bci crarti peneH3yroThes 1 penaryroThCs
BIZIMMOBITHO O MpaBWJI 1 yMOB IyOJikamiii B
KypHaJi.

[Ipuiiom ctarTi A0 myOsmikamii B >KypHaTi
O3Havae, 110 aBTOpP Mepeaae BUIABIEBI 1 pe-
JaKiii KypHally IpaBa Ha HayKOBO-TEXHIUHE
penaryBaHHS PYKOIMHCY 1 MOIIUPEHHS eJeK-
TPOHHOI Bepcii cTarTi 4epe3 Oylb-siKi eleK-
TpOHHI 3aco0u (web-calT )KypHaay Ta iHIIi).

Binkputuii  goctyn. HaykoBo-mpak-
TuuyHU KypHan «Radiation Diagnostics,
Radiation Therapy» AOTpuUMy€ThCS TOJITH-
kU Binkputoro goctynmy Open Access. Bci
CTaTTi PO3MIMYIOTHCA 0E€3CTPOKOBO Bimpasy
nicis Buxony Homepa. [loBHOTekcTOBUH 10-
CTYN B PEXUMIi peaJbHOTO Yacy A0 HaAyKOBUX
cTaTel )XypHally IpeAcTaBiIeHU Ha oQiliii-
HOMY CaWTi XypHany y po3aini Apxis. Lle
BiJINOBiJJa€ BU3HAYEHHIO BIJKPHUTOTO TOCTY-
ny BOALI. Jlinen3iiiHa MoyIiTUKA )XypHAIYy Cy-
MicHa 3 OiJBIIICTIO MOJITHUK BIAKPUTOTO JIO-
CTymy i apxiBaIlii MaTepiais.

OO0poOka pykonuciB i/ado mnyoOaikauis
MarepiajiB B )KypHaJi MPOBOAUTKLCS Oe3 orua-
T 3 00Ky aBTOpa. IIpoTe, aBTOpaM MOXYTh
OyTu 3ampoONMOHOBAaHi JOJATKOBI OIIadyBaHi
MOCJIYTH 3 MiATOTOBKH PYKOMHUCY A0 MOJayi B
KypHal. ABTop orutauye inaekc DOI — inen-
tudikaTop crarti B [HTEepHETI, Oi10TiOMETpHUY-
HUX 1 HAQYyKOMETPUUHHUX 0a3ax (cTaHIapT, NpH-
HHATUN yciMa TPOBIAHUMHU BHUJaBHHUITBAMHU
CBITY i € HEOOXIJHOK YMOBOIO BKJIFOYCHHS B
MixkHapoaHi 0a3um manumx — Web of Science,
Scopus Ta iH.).

rdrt.com.ua/index.php/journal
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KAPTA PELHEH3II PYKOIIUCY

(Ha momOMOTry aBTOpY, Ha 3aXMUCT YUTAYA)

Bynp nacka, o1iHITh, HACKIJIBKH pElIeH30BaHa poOOTa BiJIMOBIIA€
nepepaxoBaHUM HIKYE KPUTEPISM, BUXOSTYH 3 TOTO, IIO:

0 — 306cim He gionosioae; 5 — nosnicmio gionosioae; H — ne 3naro
Bionosiob 0b6eedimo

1. HOBH3HA POOOTH: .....veveevieeiiieeiieeeiieeeieeeeveeeevee e Bnepmie B Ykpaini, CHJI, €Bpormi, cBiti
2. KaTETOPIS BHAHHS ....eeevvieeiieeeiieeeiieesieeesteeessseeessseessreessseesseeessseesnsseeens dbyHIaMeHTaIbHA Mparls
(Teopisi, 3aKOHOMIPHICTb, TiMOTE3a, SABHIIE, PAKT)
....................................................................................... NpUKJIaJHa poOoTa
(cmioci6 miarHOCTHKH / JTIKyBaHHS, pEYOBUHA, IPUCTPIN, TEXHOJIOTIS)
3. PiBeHb 3HAUYIIOCTI / QKTYATBHOCTI «..vevveenveeneenenene 3araJlLHOHayKOBHX, MPOOJIEMHUM, NpUBAaTHUI
4. BiIIOBITHICTD HA3BU — META — BUCHOBKH .....ueeeeeeeeeeneeeeeeeeeeeeeeeaaaeeeeeeeeeeeenaaaaeeeeeeeennnnnnns TaK Hi
5. BIATIOBIIHICTD HABBH — BMICT ..euvertieutieutenteenteentenstenseensestteseensesseesseensesssesseensesseensesnsesseens Tak  Hi
6. Marepianu i METOAM OTTMCAHT JIOKITAITHO .uvveeuveerureanreensreenseenseesseeseesnseensessessessesseeenne 012345
7. KonTposipHa rpyna i rpynu XBOpHUX
OTTACAHT JTETAITBHO ...uveetenteentenitenteenteeutenueensesaeenueensesneesseensesseesseenseeneenseensesseenseensens 012345
8. JliarHocTHYHA €()EeKTUBHICTD:
TTOKAZHUKH BUBHAUCHI .....veuteentieeiiieniteeteestteeiteesitesateesteeenbeenstesabeesbeesabeenseesaseenaeeans 012345
9. Ominka e(heKTUBHOCTI JIIKyBaHHS:
TTOKAZHUKH BUBHAUCHI ....vveeutietieeniieniteeieestteeteesatesteesseeenseesseesseenseeenseesssesaseenseeans 012345
10. CratuctuyHuit aHai3:
JIaH1 MTaKeTa MPOTPAM, BUPOOHUK BKABAHI ..c.vveervreriiieiieeireenieeeieeiieereenseesnseensnessseenens Tak  Hi
11. CratucTiuuHuit aHai3:
MeToau BKa3aH1, TIHOTE3U CHOPMYITBOBAHI .....vvveererreeereeeereeeereeesreeasneessseeessseeessseeenns Tak  Hl
12. bioeTHuHi HOPMU TOTPUMAHI:
101007 8:370:9) £ D1 VI TSI A1 025 2 ) SRR 012345
TIPU TIPOBEICHHI JTIOCITIIIKEHD ...vvveeerieerereeenereeenereeansseesnsseeensseessssessssnnnnnnsesssnsseenns 012345
13. Pe3ynbraTs BUKJIAIeHI HAOYHO: 300paKECHHS, TPADIKH, TAOIHUII «..ovvveenereanreeeeannaenns 012345
14. MacCKyBaHHS, IMITAITIS OTIICAHT ...veeevveeerreeeereenseeesseeessseeesssesassseessnssssseesssssssessnnees 012345
15. Mi>xkHapoHa aHATOMIYHA HOMECHKJIATYPA JTOTPUMAHA .....vveeveenreenereeseennreeeseensnnneeens 012345
16. Pe3synbsraT 0OroBOpeHi B CHIBCTABICHHI JITEPATYPH «1 32», «1 TPOTH ...c..veeneen. 012345
17. € mocunaHHs HA BC1 3HAYYIII ITYOIIKAIIT TIO TEMI veevvveeeevreeeireeenereeesereeeeeensnesseesennns 012345
18. CtarTs HanMCcaHa TPAMOTHO (CTHITICTHTHO) ...vveevvreerreereenereeseesareeseenseeesseesseesssensenne 012345
19. PoGoTa mMae icTOTHE PaKTUYHE 3HAYCHHS
B TETICPIIITHBOMY UACT 1.veeeuvvreerieerreeesseeesseeessseeesseesnsseesssssesssseesssseesssessssseesssnsesens 012345
B MAHOYTHBOMY ....veevieeurientieeteenseeeseenseesseenseeasseesssesseessseasseesssssnsessssensensensensensens 012345
20. PoO0Ta Ma€ ICTOTHE TEOPETUUHE ZHAUCHHS «..c.vveeveenreenrenrrereentenseenteetenseeseesenneeneeseens 012345
21. Pedepar agexBaTHO BiJOOPAKAE TTOTOKECHHS POOOTH ....eveeeeereeeneieeenrreeniesieeaeneeennens 012345
22. TepMIHOBICTD ITYOIIKAIIIT: ...cvvvevreereeniieereeniieereenieeseenseessneeseensnens MEePIIOYeproBa  BiICTpOUYCHA
3ATAJIBHA OHIHKA POBOTH ..........oooiiiiiiieeceeeeeeee et 012345

OCOOITHBE BAYBAMKEHHS .....veeuveerereenteritenteenteettesteentesasesaeenseessesseenseeasesaeenseenseeseenseensenanenee



