AHOTAIIS

Anv [owcexani H. A. 3actocyBaHHs IUIa3MH, 30aradeHoi TpPOMOOLMTaMHU, B
MO€THAHHI1 3 YJIBTPa3BYKOBUM JICOPIIMEHTOM B JIIKyBaHHI TPUBAJIOHE3KUBAIOUYHNX PaH
HIDKHIX KIHIIBOK pi3HOI eriojyorii. — KBamidikamiitHa HaykoBa Tparsid Ha TpaBax
PYKOTIHCY.

Huceprariisi Ha 3700yTTs CTymneHsl TOoKTopa (inocodii 3a cnerianbHicTio 222
«Menummaay (22 «OxopoHa 310poB’s1»). — TepHOMIILCHKII HAIllOHATHHUN MEIMIHHINA
yHiBepcuteT imeHi L. . T'opbaueBcbkoro MO3 Ykpainu. TepHominb, 2024.

TepHONUIBCHKUI  HAI[lOHAIBHUM MenuyHui yHiBepcutTeT imeni [ .
['op6auescrkoro MO3 Vkpainu. Tepuoniis, 2024.

Huceprariitna poO0oTa MICTUTh Pe3ylIbTaTH KOMIUIEKCHOTO €KCIEPUMEHTAIBHO-
KJIIHIYHOTO JIOCHI/DKEHHS Yy PE3yJbTaTi SKOro po3po0JEHO HAyKOBO-TEOPETHUYHI
MOJIOKEHHST I[0JI0 BUPIIIEHHS CTpaTerii JIKyBaHHS TPUBAIOHE3KUBAIOYHMX paH
HUKHBOT KIHI[IBKH P13HOI €TI0JIOT1I 13 3aCTOCYBAHHSM YJIbTPa3BYKOBOT'O A€OPIIMEHTY
y noeaHadH1 3 PRP-Tepariero.

ExcniepuMeHTansHy 4acTUHY poOOTH BUKOHAHO Ha 112 310poBHX O1IMX HIypax
pernpoaykTuBHoro nepioay (5-6 micsuin) macoro (200,0 + 18,0) rpam. Bcei 3amisHi B
JOCIIKEHHSX TBapUHHU PO3MOAUICHO Ha 12 Tpym, SKi BIIPI3HSUIUCH 32 METOJOM
BIUTMBY Ha PAHOBUI MPOIIEC, €TIOJOTIYHOI0 OCHOBOIO PAHOBOTO MPOIIECY 1 TEPMIHOM
3a00py Matepiaiy aJjist MOpQOJIOTTYHOTO JOCIIIKEHHS. Y TpyIax 3 NepIioi Mo MOCTy
MPOBOAMIIM MOJIETIOBAHHS LIYKPOBOTO JiabeTy 1 TUITy IIJIIXOM BBEIEHHS Y XBOCTOBY
BeHy ajokcaHy (15 mr/kr). Po3BUTOK 1HCYJSIpHOI HEAOCTATHOCTI MiATBEPIKYBaIU
yepe3 14 116 msxoM omiHKY Tiikemii (Oimbine 12 MMosw/i). YV rpymnax 3 cbOMOi 10
JBAHAALATY TPOBOJIMIM MOJETIOBAHHSA BEHO3HOI TiNEPTEH31i HUIAXOM MEepeB’sI3KU
CTETHOBOI BEHU HMIKYE MMaXOBO1 3B’ SI3KH.

PanoBuii nedexkT MojentoBaii Ha JaTepajbHIA MOBEpPXHI cTerHA. Bupdamm
MOP(OJOTIYHO AUHAMIKY PAaHOBOTO MPOLECY Y LIYpiB 13 BEHO3HOO Tineprensieto. Ha
/-y no0y cHmocTepexeHHs y AOCHIAHIM Tpymi TBApUH MPOAOBKYBABCS PO3BUTOK

eKkcynaTtuBHOI (a3u 3anasieHHs. PaHa HEpIBHOMIPHO BKpHUTa JIEHKOIUTapHO-



HEKPOTUYHMMH INUTBHUMHA MacaMH, O3HAaKW emiTemi3arlli BiACYyTHI. 3amajbHUAN
1HOIIBTPAT BUpPAXKEHUH B yCIX MIapax JIepPMH, PO3IIAPOBYIOUH ii, Ta MOUIUPIOETHCS HA
HIJJIETITY )KUPOBY 1 M’SI30BY TKaHWHY 3 TEHIEHIIIE€0 10 abcueayBanHs. Ha 14 no0y
paHoBUii e(eKkT OyB 3aMOBHEHUN TPaHYIALIMHOIO TKAaHUHOIO, sIKa MOAeKyau Oyia
noKpuTa (GpiOPMHOBUMH HAKJIAJAHHAMHU. Y TPAaHYJSALINHIA TKAHWHI CHOCTEPIraucs
SCKpaBO BUPAXKEHI MPOLIECH HEOAHT10TeHe3y. Y Cy/IMHAX BIAMIYEHO SBUIIA FTEMOCTa3y
1 TpomM603y. ['panynsiiitna TkaHMHA 1HPUIBTpOBaHA HEUTpodiTamu, TiMGOIUTaMH Ta
Makpodaramu Ha BCbOMY MPOTSI31.

BuBuenHss MopdooriyHUX 3MIH 3MOJIETLOBAHOI paHU B YMOBAax IYKPOBOTO
niabeTy mokasano, 1o yepe3 7 110 micisi MOJEIIOBaHHS paHOBOTO Je(DEeKTy y TBaApUH
13 I[yKpPOBHUM J1a0€TOM MOBEPXHS paHU BKpUTa (PIOPUHOM 3 JOMIIIKOM HEKPOTHYHHUX
Mac Ta 1HQUIBTPOBaHA MOJIMOP(GHOSAECPHUMH JEHKOUUTAMU. Y paHl Mald MICLE
3a4aTKy TPaHYJSAIIAHOI TKAaHWHHU, sKa TeX I1HQUIbTpOBaHA TMOJIHYKIeapamMu 1
HeaudepeHIIINOBaHUMHU KIIITUHAMU. Y KIITHUHHOMY CKJIajl IHPUIBTPATy BUSBISIUCS
¢16pobnacT B HeBenuKkiil KuibKOCTI. KojlareHoB1 BOJIOKHAa TOHKI, PO3MIILEHI
Xa0TUYHO. TaKOXX KOHCTaTyBaJId TOYATKOBI O3HAKM HEOAHTIOT€HE3y Ha I1HIIUX
TISTHKaX.

MikpockoriyHe JOCHiKEHHSI paHOBOTO JedekTy Ha 14-y 100y eKClIepUMEHTY
MOKAa3aJI0 MO3UTUBHY IMHAMIKY PEIapaTUBHOTO MPOIIECY.

Pe3ynpTaTi MiKpOCKOIMIYHOIO aHAJI3Yy paH y UIypiB 13 BEHO3HOIO TIEPTEH3IEI0
3a YMOBH 3aCTOCYBaHHS YJIbTPa3BYKOBOI'O JeOpiaMeHTa Ha 7-y M00y JOCIIKCHHS
MoKa3ajaw, M0 TIOBEPXHsS PAHOBOTO JAe(PEKTy YacTKOBO BKpHUTa JIECHKOIIMTapHO-
(G10pUHO3HUMU  YIIUIBHEHUMH Macamu. HoBocTBOopeHa TrpaHyssiliiHa TKaHWHA
chopMoBaHa Ha BChOMY IIPOTS31 PAHOBOTO YpaKEeHHsS. 30epiraeThCcs HE3Ha4YHA
mudy3Ha  iHGUIbTpalis — mojiHykieapamu. Yepes 14 10 3acTocyBaHHS
VIBTPA3BYKOBOTO JEOpiIMEHTa paHOBAa TIIOBEPXHS 3allOBHEHA TPaHYJIAIINHOO
TKaHUHOI0. CyJIJMHU HOBOCTBOPEHOI TKAaHWHH JTUJISTOBaHI Ta MOBHOKpOBHI. [{udy3Ha
KJIITUHHA 1HUIBTpalis 30epiraetbcs. OIHAK KIITUHHUM CKIIaJ] 3MIHIOETHCSI B CTOPOHY

3MEHILIEHHS HeUTpodisiB 1 Makpodaris Ta 301bIIeHHs (H10p0o0IacTiB.



Mopdosoriune IOCHIIKEHHS paH y IIypiB 3 BEHO3HOIO TIMEpTEH3I€I0 1
IyKPOBUM J1a0eTOM 3a YMOBH 3aCTOCYBaHHS YJIbTPa3BYKOBOTO JaeOpiIMEHTa Ta
merony Platelet-rich plasma injections (PRPI) nmokasaino, mo dyepe3 7 110 moBepXHS
paHoBOroO JedeKTy YacTKOBO BKpHUTA JIEMKOUUTAPHO-(HIOPUHOZHUMHU YIILTEHEHUMH
Macamu. O3HaKH erniTeni3alii BiicyTHI. ['panysiiiiHa TKaHUHA 3aITIOBHIOE BCIO TUIONTY
paHoBoOro JedeKTy, ajie CTPYKTypa ii HeogHopiaHa. B cTpykTypi iH}IIBTpaTy 3pocTae
gacTka ¢i6pobnactiB. ['paHymsiiiiHa TKaHWHA TIMOAEPMH OLIBII MOJOJA, B HIM
nepeBakaJid TOHKOCTIHHI TOBHOKPOBHI CYy/IMHH Ta KJIITUHHUI KOMITIOHEHT. KiiTunu B
OCHOBHOMY IPEJCTaBJIECH] JIEMKOLUTAMH 1 MaKpodaramu, cepes KX BI3yai3y€eThCs
3pocTaroya KUIbKICTh (10p0o0aacTiB Ta JIMQPOLMTIB.

Ha 14-y no0y cnocrepexxeHHs paHOBa IIOBEpXHs Oyna 3aloOBHEHA
IPaHYJSIIHHOI0 TKAHUHOIO 3 0O3HaKaMu (parMEeHTApHOTO J03pIBaHHS 1 POpMyBaHHS
3pi0i cnoiyyHoi TkaHuHU. HoBOCTBOpeHa TkaHMHA 100pe BaCKyJIIpU30BaHa, CyAMHU
JTWISITOBaH1 Ta MTOBHOKPOBHI. Ha mMexi panoBoro nedekTy BiiOyBaeThesa GopMyBaHHS
eMiTeaIbHOTO Baly 1 O3HAKKU MOYAaTKOBOT €IiTeN13aIlli.

['panynsiiitHa TKaHWHA BiIMEKOBaHa BiJ IHTAKTHO1 JIEPMHU XapaKTepU3yBaiacs
BIJICYTHICTIO €KCYJJaTUBHOI peakilii 1 MPUCYTHICTIO O3HAK il PEMOJEIIOBAHHS Y
¢16po3Hy. BinMiueHO 3MeEHIIEHHS B KIJIBKOCTI HEUTpOo(UIiB, TMIa3MOIUTIB 1
MakpodariB Ta 30UIbIIEHHST KUTbKOCTI (piOpobiacTiB. BiamoBigHO 3pocTana yacTka
KOJIareHOBUX (P1OpuII.

[Ipu mpoMy y IIypiB 13 BEHO3HOIO TIMEPTEH31€I0 MOPQOJIOTiuHA KapTHUHA
3aro€HHs MaKCUMAaJIbHO BIJNOBIJaNa JMHAMILI PAHOBOT'O MPOLECY B HOPMI.

B mporueci pobotn HamMu mpoBeieHO MOp(dOJIOrivyHEe AOCTIIKEHHS XPOHIYHOT
paHU HIDKHIX KiHIIBOK y 71 xBoporo. [lyist qocmimkeHHs BigOUpaBCst BMICT 3 TIIMOOKUX
1 TOBEPXHEBUX BIJIIIIB KPat0 PaHOBOTO JAEPEKTY 13 3aXOIUICHHSIM E€MITENIIO.

['pyny koHTpodtO cTaHOBUIW 34 TAIll€HTH, SKUM TPOBOIWIH XIPpYypridyHy
00poOKy paHM 3arajJbHONPUUHATOI0 METOJMKOI, 3 HUX y 20 — BHUKOHAHO
ayTtofepMoIiacTuky 3a Tipmiem. B ocHOBHY rpymy yBiuuwu 37 mali€eHTiB, Y
JIKyBaHHI SIKUX BUKOPUCTOBYBAJM YJIbTPA3BYKOBUU ACOPIAMEHT paHHU 13 1H €KUIAMU

IJ1a3sMu, 30araueHo1 TpOM6OLII/ITaMI/I. I'onoBuuit AKIICHT CTaBUBCsI Ha BUBYCHHI



0COOJIMBOCTEM XPOHIYHO1 paHu JI0 JIIKYBaHHS, TAKOX Yy JCSKUX IMalli€HTIB, a came y 15
3 KOHTPOJIbHOT rpynH Ta 16 13 OCHOBHOI Ipynu MpoBeAeHO 3a0ip MaTepiany Ha 14 100y
JKYBaHHS JJI1 BUBUCHHSI BIUIMBY PI3HUX METOJIIB HA paHOBUM IPOIIEC.

Y ocHoOBHIN Tpymi Ha 14 o0y miKyBaHHS MiJ BIUIMBOM 1H €KIIH IJIa3MH,
30aradyeHoi TpoMOOIMTaMH, y PaHOBHUX Je(eKkTaxX Bi3yaJdbHO CIOCTEPIraM SICKpaBi
IpaHyJIAIiil 3 BUPKEHOIO KpaloBOIO emiTeni3aiiero. BiaMiueHo moMipHy HaOpSKIICTh
HABKOJIO PaHH, 110 MOXKHA TOSICHUTH HAsBHICTIO HEUPOMATUYHOTO KOMIIOHEHTA. Y
IpaHyJIALIRHIA TKAHUHI cepe]l KIIITHHHOTO MacuBY IepeBakanu ¢idpobdiiactu, o He
MPOCIIIKOBYBAJIOCh Yy TpPyIl KOHTPOJIIO. Y KIITHHHIA CTPYKTypl TpaHyJIsLIHHOL
TKaQHUHU T1J] BIUTMBOM TPOMOOLIMTIB 3 SIBJISUIMCS BOJIOKHUCTI CTPYKTYpH, YOTO HE
criocTepiranocs y rpymni KoHTposro. Llei dhakT CBITYUTH Mpo MIBUAKE JTO3PIBAHHS
IpaHyJIAIAHOT TKAHUHU TiJ] BIUIMBOM ILJIa3Mu, 30aradueHoi TpoMmOornutamu. 11 naxi
MIATBEP/PKEHO pe3yibTaTaMu MIApaxyHKy MIUJIBHOCTI CyIMH Ta iX Jlamerpa.
KinpkicHu# mMoka3HUK MIIBHOCTI cyauH cTtaHoBuMB (45,3 £ 9,3) ox., mo Ha 9,5 %
OiNbIle, HiK y KOHTPOJbHIK rpymi. [lnoma cyaun cknagana (246,75 + 77,20) MkM?,
mo Ha 18,3 % OinbIne 3a rpyIy KOHTPOJIIO.

KiiHiuHMA eTan AOCHIKEHHS BKJIIOYAE MOPIBHSJIBHUI aHaji3 pe3yJbTaTiB
miKyBaHHS 98 malieHTiB 3 XPOHIYHMH TPHUBAJIOHE3KHBAIOUYMMU paHAMU PI3HOL
etionorii. Y 33 (46,4 %) maiieHTIB BCTaHOBJICHO CYAMHHY €TIOJIOTII0 BHUPA3KH,
3a3BU4yail OyJo0 MO€JHAHHS $SK BEHO3HOI, TaK 1 KOMIIEHCOBAHOI apTepialbHOIO
natosioriero; 38 (53,6 %) ocib Oynu 13 11a0ETUYHOIO €TIONOTIEI0 PAHOBOTO JME(DEKTY.
Bik mamienTiB konuBaBcsa Bia 42 1o 69 pokiB. Cepen martientiB Oyno 53 (74,6 %)
qoJioBikM Ta 18 (25,4 %) KIHOK.

[lamieHTH 32 BUKOPWUCTAHUM METOJOM JIKyBaHHS Oyiu pO3JiICHI HA TpPHU
nociiaHl rpynu: nepia (1 rpymna) — KiiacuuHi METOAM JIIKYBaHHs TpogiuyHuX paH — 31
(31,63 %), npyra (2 rpyma) — TaIli€HTH, SKUM 3aCTOCOBYBAJIHU YJIbTPa3BYKOBUU
neopinment (YY) — 34 (34,69 %), tpets (3 rpymna) — mami€eHTH, SIKUM 3aCTOCOBYBAJIH
yibTpa3BykoBuit edpiameHt + meroa PRP+PRF — 33 (33,67 %) nauieHTiB.

Hocnigui rpynu Oynu pemnpe3eHTaTuBHI 3a BikoMm (t=0,2; p=0,833), crarTio

(%2=0,008; p=0,995), nocaiaKyBaHOIO Ta CyIyTHBOIO MATOJIOT1€10, (PaKTOPaMU PUZUKY



(x2=0,004; p=0,997), TtpuBamictio panu (t=0,14; p=0,881), a Takox ymMoOBaMH
XIpypri4HOTO JiKyBaHHs (TPOBOAMIOCS B OJHOMY CTallloHapi).

[TopiBHIOIOUM TUIONTY 3aro€HHs paH y miarpyni mamieHTiB 13 [ITOC micns
KJIACHYHOTO JIIKYBaHHS BCTAHOBJICHO 11 3MeHIIeHHS TUThKU Ha 1,57 % Ha 7 moly, Ha
17,42 % na 14 no6y ta Ha 35,03 % uepe3 28 nHiB. Y MiArpyIIi MalI€HTIB 13 BAPUKO3HOIO
XBOPOOOIO MICH JAHOTO THUITY JIIKYBaHHS BCTAHOBJICHO 3MEHIIEHHS TIoil Ha 9,55 %
Ha 7 moOy, Ha 18,92 % Ha 14 no0y, Ha 36,63 % depe3 28 mil.

[TopiBHIOIOUM TUIONTY 3aro€HHs paH y miarpymni mamieHTiB 13 [ITOC micns
JAHOT'O THITY JIIKYBaHHSI BCTAHOBJIEHO 3MEHIIEeHHs o Ha 21,22 % na 7 no0y, Ha
29,83 % na 14 no0y, Ha 53,15 % uepe3 28 n10. Y miarpyIi Namie€HTIB 13 BAPUKOZHOIO
XBOpOOOI0 MiciIsl YAbTPa3BYKOBOIO 1€0piAIMEHTY BCTAHOBIIEHO ii 3MeHIeHHs Ha 30,73
% na 7 no0y, Ha 36,28 % Ha 14 100y Ta Ha 55,56 % 4epe3 28 HIB.

[Ticnst KIaCMYHOTO JIIKYBaHHS XBOPUX Ha J1a0CTUYHY BUpPA3Ky, HA 7 00y
JIKyBaHHS 3a KJaCUYHOI0 METOJMKY OLIIHEHO 3MEHILIEHHS Iiouli panu Ha 9,47 %, Ha
14 noby — na 20,22 %, nHa 28 nodby — 34,03 %. Y miarpymni Hami€HTIiB MiCJs
yIbTpa3BykoBoro naedpimMenty Ha 19,02 %, 38,67 %, 43,42 %, BignosigHo. ITics
KoMOIHalii yabTpa3BykoBoro neopiamenty + Platelet-rich plasma injections (PRPI) —
15,78 %, 37,54 % ta 52,82 % B1AHOBITHO.

Hesenuki 3a po3mipoM paHoBi gedextr (Mamux posmipis < 10 cm?) Ha (omni
nposeaenoro Y J[+PRP/PRF noctynoBo noBHicTio enitenizyBanucs. Panu cepenHix ta
Beaukux po3mipis (Bix 11 go 30 cm?) Ha (oni 1aHOrO CIOCOOY MiCLEBOro JIKYBaHHS
NOBHICTIO 3alOBHIOBAINCS TpaHyJSLIMHOI TKAaHUHOO Ta OyJau TOTOBI [0
ayTOJIEPMOTLIACTHKH.

3a pesynbrarom anamizy 3actocyBaHHs YJI+PRP/PRF BcrtanoBneno, mio
MIBUAKICTH HA 28-Ty 100y JIIKYBaHHS IUIONIA paHu y 2,25 pa3a MeHIla BiJl TUIOLI paHu
B maIfieHTiB 0e3 Bukopucrtanas PRP MmemOpanu, a mMBHAKICTh 3arO€HHS paHU BHUIIA B
1,45 pazmu.

BukopuctanHs ynpTpa3ByKOBOro AeOpiIMEHTY Ta 30arayeHoi TpoMOOIuTaMu
Ta (pakTOpamMu pOCTy IUTa3MH y MICIIEBOMY JIKyBaHHI pPaHOBOrO nAe(eKTy naajo

MO>KJIMBICTh JIOCSTTHU 3arO€HHS Y ¥ MONIMIIKAIO PE3YJNbTATH JIKYBaHHS 32 PaXyHOK



MPUCKOPEHHS TEPMIHIB eMiTeNi3alii HOPiBHAHO 13 TpaAuIliitHOO Tepamieto. Tak cepen
narieHTiB 13 [ITOC y 20,68 % crnocrepiraiocsi TOBHE 3arOEHHS paHU 10 28 AHIB, Y
62,07 % oci6 3a maHuii epio/ IJIoIa paHy 3Ha4YHO 3MeHImIacs (oiabIe sk Ha 50 %),
ay 17,25 % Oyno BiIMIY€HO PEIHINB.

Cepen maiieHTiB 13 BapuKO3HOIO XBOpoOoto y 27,45 % B mepion 10 28 no6u
BIIMIYEHO MOBHE 3aroeHHs panu, y 70,59 % mnarieHTiB B miepioa 10 2-X MICAIIB, Ta
mume 'y 1,96 % oci6 BigmiueHo penuauB. Cepen 18 marlieHTIB 13 J1a0CTHYHOIO
anrionatiero y 16,67 % oci0 BiAMIY€HO TTOBHE 3a KUBJICHHS 110 4 TWXKHIB, Y 55,56 %
MaIli€eHTIB 3MEHIIIEHHS TUIOIII pPaHu, IPOTe peluanB croctepiraBca y 27,78 % ocio.

B 6inbmocti Bunaakis nauienty rpynu Y /[ ra YV I+PRF/PRP 6ynu Bunucani 1o
14 no6u nepebyBaHHS B cTalioHapi. B rpymi mami€eHTiB 13 KJIACUYHUM JIIKyBaHHSIM
TEPMIHU CTalllOHAPHOrO NepeOyBaHHS 3HA4YHO OuIbIIMMH (B cepeanbomy (14,72 +
0,45) nui).

3a pesynbraroM ananizy 3actocyBaHHs YJ[+PRP/PRF BcranoBieHo, 110
HIBUJKICTH HA 28-Ty 100y JIIKyBaHHS IUIOLIA paHU y 2,25 pa3a MEHIIA BiJl IJIOIII PaHH
B maifieHTiB 0e3 Bukopuctanus PRP MmemOpanu, a mIBUAKICTh 3aTO€HHS paHU BUIIA B
1,45 pa3mu.

BukopuctanHs ynsTpa3ByKOBOTO JeOpIIMEHTY Ta 30aradeHoi TpOMOOIUTaMu
Ta (pakTopaMu POCTY IUIa3MHU Yy MICIIEBOMY JIIKYBaHHI PaHOBOTO JAE€(PEKTy 1ajo
MOXJIUBICTh JIOCATTH 3arO€HHS W TOMIMIIAIO Pe3yJIbTaTH JIIKyBaHHS 3a PaxyHOK
IPUCKOPEHHSI TEPMiHIB €MiTeN3allli MOpiBHAHO 13 TpaAuIliiiHOIO Tepariero. Tak cepen
natieHTiB 13 I[ITOC y 20,68 % cnoctepirajiocst MOBHE 3aro€HHsI paHu 10 28 IHIB, y
62,07 % oci6 3a naHuii epio/ IIoIla paHy 3Ha4Ho 3MeHImiacs (oibiie sk Ha 50 %),
ay 17,25 % Oyno BiAMIYEHO pEeLUIUB.

Cepen marlieHTiB 13 BapUKO3HOIO XBOpoOoro y 27,45 % B nepion 1o 28 mobu
BiJIMIY€HO TIOBHE 3aroeHHs panu, y 70,59 % mariieHTiB B mepioa 10 2-X MICAIIB, Ta
mume 'y 1,96 % oci0 Bigmiveno peuuauB. Cepen 18 marieHTiB 13 A1a0eTUYHOIO
anrionatiero y 16,67 % oci0 BiIMIUE€HO MOBHE 3a KUBJICHHS 10 4 THXKHIB, ¥ 55,56 %

MaIi€HTIB 3MEHIIIEHHS TUTOIII PaHH, IPOTE PEIUIUB criocTepiraBes y 27,78 % ocib.



Haykosa nosusna odepowcanux pesynvmamis. Briepiiie BCTaHOBIEHO JTWHAMIKY
MOPQOJIOTIYHUX 3MiH PAHOBOTO MPOIIECY 3 BEHO3HOIO HETOCTATHICTIO Ta M1a0eTUIHOT
aHTioMNaTii B YMOBaxX €KCIIEPUMEHTY.

Briepiie BHBUEHO BIUIMB YIBTPa3BYKOBOTO JAEOPIIMEHTY y TO€JHAHHI 3
1H’ €KITISIMU TIJIa3MH, 30arayeHoi TpoMOOITMTaM1, Ha PAaHOBUH ITPOIIEC B €KCIIEPUMEHTI.

OTprMaHO HOBI HAYKOBI JaH1 PO NEpEeBaru yJibTPa3ByKOBOTO JACOPIIMEHTY B
TepMiHaX 3aro€HHs paHW Yepe3 3MEHIICHHA OioImBKKM abo OakTepiaJbHOTO
HABaHTAYKEHHS.

HaykoBo OOrpyHTOBaHO 3acTOCYBaHHSI YJIbTPa3BYKOBOTO J€OpIAMEHTY Yy
noenHanHi 13 PRP-tepamieo B JliKyBaHHI TPHUBAJIOHE3KMBAIOYMX PaH HUKHIX
KIHI[IBOK P13HOI €T10JI0T1i.

Ipaxmuune 3navenns ompumanux pesyavmamis. Po3npaiiboBaHo MOKa3aHHSA /10
3aCTOCYBaHHS KOHTAKTHOTO YJIBTPAa3BYKOBOTO JEOPIAMEHTY 3alekHO Bia ¢asu
PaHOBOTO IpoIiecy 1 cTpokH 3acTocyBanHa PRP (mazmu, 36arauenoi TpoMOo1MTaMu).

[TopiBHSTIPHA OLIIHKA PI3HUX METO/IB JIIKyBaHHS TPUBAJIOHE3)KUBAIOUMX PaH
HUKHIX KIHIIBOK Pi3HOT €TIONIOTIi TMoKa3aja NepeBard BUOpaHOi 1HHOBAIIMHOI
TeXHOJIOT1i 00poOKHu paH B noeaHanHi 3 PRP-Tepamieto, 110 Cripusjio MPUCKOPEHHIO
CTPOKIB 3aro€HHs Bke Ha 28-Ty 100y JIKyBaHHS IUIIXOM 3MEHIICHHS IJIOMII PaHU Yy
2,25 pa3a MopiBHSIHO 3 pe3yJbTaTaMH y Talli€HTiB 6e3 Bukopructanus PRP memOpanu
Ta IPUILBUALIECHHSM 3aroeHHs panu B 1,45 pazu (p<0,05).

KittouoBi cioBa: TpUBalOHE3aKMBAOY1 paHU HUKHIX KIHIIIBOK PI3HOI €T10JI0T1i,

KOHTaKTHHUM yJlbTpa3ByKoOBUi nedpiaMent, PRP (mna3ma, 30arauena TpoMOoIuTamn).

ABSTRACT

Aljehani N. A. The use of Platelet-rich plasma in combination with ultrasonic
debridement in the treatment of non-healing lower extremities wounds of various

etiologies. — Qualifying scientific work on manuscript rights.
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The dissertation contains the results of a complex experimental and clinical
study, as a result of which scientific and theoretical provisions were developed
regarding the strategy for the treatment of long-term non-healing wounds of the lower
extremities of various etiologies using ultrasonic debridement in combination with
PRP therapy.

The experimental part of the work was performed on 112 healthy white rats of
the reproductive period (5-6 months) weighing (200.0 + 18.0) grams. All the animals
involved in the research were divided into 12 groups, which differed in the method of
impact on the wound process, the etiological basis of the wound process, and the time
of material collection for morphological research. In groups from the first to the sixth,
diabetes mellitus type 1 was modeled by injecting alloxan (15 mg/kg) into the femoral
vein. The development of insular insufficiency was confirmed after 14 days by
assessing glycemia (more than 12 mmol/l). In groups from seven to twelve, simulation
of venous hypertension was performed by ligation of the femoral vein below the
inguinal ligament. The wound defect was modeled on the lateral surface of the thigh.

We studied the morphological dynamics of the wound process in rats with
venous hypertension. On the 7th day of observation, the exudative phase of
inflammation continued to develop in the experimental group of animals. The wound
is unevenly covered with leukocyte-necrotic dense masses, there are no signs of
epithelization. The inflammatory infiltrate is expressed in all layers of the dermis,
delaminating it, and spreads to the underlying fat and muscle tissue with a tendency to
abscess. On the 14th day, the wound defect was filled with granulation tissue, which
in some places was covered with fibrin overlays. Pronounced processes of

neoangiogenesis were observed in the granulation tissue. The phenomena of



hemostasis and thrombosis were noted in the vessels. The granulation tissue is
infiltrated with neutrophils, lymphocytes, and throughout macrophages.

The study of the morphological changes of the simulated wound in animals with
diabetes showed that 7 days after the simulation of the wound defect, the surface of the
wound was covered with fibrin with an admixture of necrotic masses and infiltrated
with polymorphonuclear leukocytes. In the wound, there were rudiments of granulation
tissue, which is also infiltrated by polynuclear and undifferentiated cells. A small
number of fibroblasts were found in the cellular composition of the infiltrate. Collagen
fibers are thin, arranged randomly. Initial signs of neoangiogenesis were also noted in
other areas.

Microscopic examination of the wound defect on the 14th day of the experiment
showed positive dynamics of the reparative process.

The results of microscopic analysis of wounds in rats with venous hypertension
when using of ultrasonic debridement on the 7th day of the study showed that the
surface of the wound defect is partially covered with leukocyte-fibrinous compacted
masses. Newly formed granulation tissue is formed throughout the wound. A slight
diffuse infiltration with polynuclear cells remains. After 14 days of using ultrasonic
debridement, the wound surface is filled with granulation tissue. The vessels of the
newly formed tissue are dilated and full of blood. Diffuse cellular infiltration persists.
However, the cellular composition changes in the direction of a decrease in neutrophils
and macrophages and an increase in fibroblasts.

A morphological study of wounds in rats with venous hypertension and diabetes
mellitus using ultrasonic debridement with the method of Platelet-rich plasma (PRP)
showed that after 7 days the surface of the wound defect is partially covered with
leukocyte-fibrinous compacted masses. There are no signs of epithelization.
Granulation tissue fills the entire area of the wound defect, but its structure is
heterogeneous. The proportion of fibroblasts increases in the structure of the infiltrate.
The granulation tissue of the hypodermis is younger, it was dominated by thin-walled

blood vessels and a cellular component. The cells are mainly represented by leukocytes



and macrophages, among which an increasing number of fibroblasts and lymphocytes
are visualized.

On the 14th day of observation, the wound surface was filled with granulation
tissue with signs of fragmentary maturation and the formation of mature connective
tissue. The newly formed tissue is well vascularized, the vessels are dilated and full of
blood. On the border of the wound defect, the formation of an epithelial shaft and signs
of initial epithelization occur. The granulation tissue separated from the intact dermis
was characterized by the absence of exudative reaction and the presence of signs of its
remodeling into fibrous tissue. A decrease in the number of neutrophils, plasma cells
and macrophages and an increase in the number of fibroblasts were noted. Accordingly,
the proportion of collagen fibrils increased.

In rats with venous hypertension, the morphological pattern of healing was
maximally consistent with the dynamics of the wound process in normal conditions.

In the process of work, we conducted a morphological study of chronic wounds
of the lower extremities in 71 patients. For the study, the contents were taken from the
deep and superficial parts of the edge of the wound defect with the capture of the
epithelium.

The control group consisted of 34 patients who underwent surgical treatment of
the wound by the generally accepted method, 20 of them underwent
autodermoplasty according to Thiersch. The main group included 37 patients who
were treated with ultrasonic wound debridement with platelet-rich plasma. The main
emphasis was placed on the study of the characteristics of a chronic wound before
treatment, also in some patients, namely 15 from the control group and 16 from the
main group, material was collected on the 14th day to study the effect of various
treatment methods on the wound process.

In the main group, on the 14th day of treatment under the influence of platelet-
rich plasma, bright granulations with marked marginal epithelization were visually
observed in the wound defects. Moderate swelling around the wound was noted, which
can be explained by the presence of a neuropathic component. In the granulation tissue,

fibroblasts predominated among the cellular mass, which was not observed in the



control group. Fibrous structures appeared in the cellular structure of the granulation
tissue under the influence of platelets, which was not observed in the control group.
This fact indicates rapid maturation of granulation tissue under the influence of
Platelet-rich plasma. These data were confirmed by the results of calculating the
density of blood vessels and their diameter. The quantitative index of vascular density
was (45.3 £9.3) units, which is 9.5% more than in the control group. The area of blood
vessels was (246.75 + 77.20) um2, which is 18.3 % more than the control group.

The clinical stage of the study included a comparative analysis of the results of
treatment of 98 patients with chronic long-term non-healing wounds of various
etiologies. In 33 (46.4 %) patients, a vascular etiology of the ulcer was established,
usually there was a combination of both venous and compensated arterial pathology;
38 (53.6 %) patients had a diabetic etiology of the wound defect.

Patients were divided into three research groups based on the treatment method
used: group 1 — 31 (31.63 %) patients who underwent classical treatment method of
trophic wounds, group 2 — 34 (34.69 %) patients who underwent ultrasonic
debridement, 3 group — 33 (33.67 %) patients who underwent ultrasonic debridement
in combination with the PRP and PRF method.

The research groups were representative in terms of age (t=0.2; p=0.833), sex
(x2=0.008; p=0.995), studied and accompanying pathology, risk factors (y2=0.004;
p=0.997), duration of the wound (t =0.14; p=0.881), as well as conditions of surgical
treatment (carried out in one hospital).

Comparing the area of wound healing in the subgroup of patients with post-
thrombotic syndrome after classical treatment, it was found to be decreased only by
1.57 % on the 7th day, by 17.42 % on the 14th day, and by 35.03 % after 28 days. In
the subgroup of patients with varicose veins, after this type of treatment, a decrease in
the wound healing area by 9.55 % on the 7th day, by 18.92 % on the 14th day, and by
36.63 % after 28 days was established.

Comparing the area of wound healing in the subgroup of patients with post-
thrombotic syndrome after ultrasonic debridement, a decrease of the area by 21.22 %
on the 7th day, by 29.83 % on the 14th day, and by 53.15 % after 28 days was



established. In the subgroup of patients with varicose veins after ultrasonic
debridement, a decrease in area by 30.73 % on the 7th day, by 36.28 % on the 14th day
and by 55.56 % after 28 days was established.

After the treatment of diabetic ulcer patients according to the classical method,
on the 7th day of treatment, a decrease in the area of the wound was estimated by 9.47
%, on the 14th day by 20.22 %, on the 28th day by 34.03 %, in the subgroup patients
after ultrasonic debridement — by 19.02 %, 38.67%, 43.42 %, respectively, after the
combination of ultrasonic debridement with PRP — 15.78 %, 37.54 % and 52.82 % are
reversible.

Small-sized wound defects (small size < 10 cm2) against the background of
ultrasonic debridement + PRP/PRF gradually completely epithelialized. Wounds of
medium and large sizes (from 11 to 30 cm2) against the background of this method of
local treatment were completely filled with granulation tissue and were ready for
autodermoplasty.

According to the results of the analysis of the application of ultrasonic
debridement + PRP/PRF, it was found that on the 28th day of treatment, the wound
area is 2.25 times smaller than the area of the wound in patients without using of a PRP
membrane, and the wound healing rate is 1.45 times higher.

The use of ultrasonic debridement with the Platelet-rich plasma and growth
factors in the local treatment of a wound defect made it possible to improve the results
of treatment due to the acceleration of epithelization terms compared to traditional
therapy. Thus, in 20.68 % of patients with post-thrombotic syndrome, complete healing
of the wound was observed within 28 days, in 62.07 % of people during this period the
area of the wound significantly decreased (more than 50 %), and in 17.25 % a relapse
was noted.

27.45 % of patients with varicose veins experienced complete wound healing
within 28 days, 70.59 % within 2 months, and only 1.96 % experienced a relapse. Out
of 18 patients with diabetic angiopathy, 16.67 % had complete healing within 4 weeks,
55.56 % had a reduction in wound area, but relapse was observed in 27.78 % of cases.



In most cases, patients who underwent ultrasonic debridement and PRF/PRP
were discharged before the 14th day of hospital stay. In the group of patients with
classical treatment, the length of the hospital stay was significantly longer (on average
(14.72 £ 0.45) days).

Scientific novelty of the obtained results. For the first time, the dynamics of
morphological changes in the wound process with venous insufficiency and diabetic
angiopathy were determined under experimental conditions.

For the first time, the effect of ultrasonic debridement in combination with
platelet-rich plasma injections on the wound process was studied in an experiment.

New scientific data on the benefits of ultrasound debridement in terms of wound
healing due to reduction of biofilm or bacterial load have been obtained.

The use of ultrasonic debridement in combination with PRP therapy in the
treatment of non-healing wounds of the lower extremities of various etiologies is
scientifically justified.

Practical significance of the obtained results. The main provisions of the
dissertation research scientifically substantiate the expediency and effectiveness of
developed diagnostic and therapeutic measures with priority application of the
innovative method of ultrasonic debridement for selective removal and cleaning of
non-viable tissues from the wound bed.

Indications for the use of contact ultrasonic debridement have been developed
depending on the phase of the wound process and the period of using PRP (Platelet-
rich plasma).

A comparative assessment of various treatment methods for long-term non-
healing wounds of the lower extremities of various etiologies showed the advantages
of the selected innovative wound treatment technology in combination with PRP
therapy, which contributed to the acceleration of healing times already on the 28th day
of treatment by reducing the wound area by 2.25 times compared to the results in
patients without the use of PRP membrane and acceleration of wound healing by 1.45
times (p<0.05).
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