Probl Cryobiol Cryomed 2018; 28(1):079-083
https://doi.org/10.15407/cryo28.01.079

feHb CTOBOYPOBOI KNiTUHU. KOPOTKE MOBIAOMIIEHHA

YK 616.72-002-003.93-08:547.995.15

stem cell day. short communication|

C.M. MapuuHsk, C.IM. YopHoban, €.J1. lontok, .l boHaapes™
Cy4acHu# niaxin Ao KOHCepBaTUBHOIO JiKyBaHHA AereHepaTMBHUX 3aXBOPHOBaHb
cyrnoGiB i3 3acTocyBaHHAM TEXHONOTi pereHepaTUBHOI MeAULIMHUN

UDC 616.72-002-003.93-08:547.995.15

S.M. Martsynyak, S.P. Chornobai, Ye.L. Holyuk, G.G. Bondariev *
Modern Approach to Conservative Treatment of Degenerative Diseases
of Joints Using Regenerative Medicine Techniques

KnwouoBi cnoBa: PRP-Tepanisa, HPL-Tepanisi, ocTeapTpo3, pereHepaTuBHi MeTOAWN fiKyBaHHS, rianypoHoBa KUcCnoTa,

KOHCepBaTuBHe J'IiKyBaHHﬂ.

KnioueBble cnoBa: PRP-tepanus, HPL-Tepanus, octeapTpos, pereHepaTMBHblE MeTOAbl NIEYEeHUs, rmanypoHoBasi KicnoTa,

KOHCepBaTUBHOE Jie4vyeHune.

Key words: Platelet rich plasma therapy, human platelet lysate therapy, ostearthritis, regenerative methods of treatment, hyaluronic

acid, conservative treatment.

OcTeoapTpo3 KIIHIYHO XapaKTePU3YETHCS BiTIyT-
TAM OOJTIO MiJT Yac XOJAbOM, CKYTICTIO Ta OOMEKEHHSIM
PYXiB B YpaKCHOMY CYIJ1001i, 1110 HE3MiHHO TIPU3BOIUTD
JT0 3HMYKEHHSI IKOCTI KUTTS Ta 1HBaJIi IM3allil, a B MO1aThb-
IOMYy — JI0 €HIOMpoTe3yBaHHs. [lomyk epexTHBHIX
METO/iB KOHCEPBATUBHOTO JIIKyBaHHS 3aJUIIAETHCS
aKTyaJbHOIO 33J]a4el0 Cy4acHOl opromenii. ¥ cnpobdax
YHUKHYTH OTICPaTHBHOTO JIIKYBaHHS MAI[iEHTaM i3 0CTe0-
apTPO30M CYII100a MPONOHYIOTHCS TaKi KOHCEPBATUBHI
METOIH, SIK 3HIDKCHHS MacH Tila, JIIKyBalbHA (i3KyIb-
Typa, hizioTeparris, pikcarist, OpTe3yBaHHs, IPU3HAYCHHS
HECTEPOIMHUX MPOTU3AMAIBHUX TIpEerapaTiB Ta BHYT-
PIIIHBOCYTIO00BI iH’ €KIIiT KOPTUKOCTEPOiiB abo riary-
poroBoi kuciotu (I'K) [1]. V minomy, METOI KOKHOTO
3 IIUX TePANIeBTHYHUX METOJIIB € TAMYACOBE 3MEHIIICHHS
00JHOBOTO CHHIIPOMY Ta MOKpAIEHHs PYHKIIIT ypake-
HOTO cyrio0a.

TepaneBTnuHN eeKT 3acTOCYBaHHS TiaTypOHOBOL
KHCIIOTH JIMIIAEThCS HEBU3HAYCHUM. Takuid BHJ JIKYy-
BaHHsI Ma€ Ha3By «BICKOCYIUIEMEHTAIis», TOOTO Moza-
BaHHsI B’SI3KOCTI CHHOBIiaNbHIN piauHi. OTXKe, riamrypo-
HOBa KUCJIOTA, HE3aJICKHO BiJI BUPOOHHKA, KOHIICHTPAITil
Ta JONOMDKHUX KOMITOHCHTIB TUTBKH Ha ACSIKHI 9ac Mo-
JIOBXKYE «OKHUTTSD» CYII00a, BIICTPOUy€ HEOOXIAHICTh CHJT0-
MPOTE3yBaHHSI, ajie He CIpHs€e HOro BiJHOBICHHIO [3].
ToMy akTyaJIbHHMM € MOIIYK iHIIOTO 3aco0y JIiKyBaHHS
JICTeHEePATHBHUX ATOJIOTIH.

OxHuM 13 BapiaHTIB BHpIMIEHHS JaHOi mpoOieMu
MoOXe OyTH BUKOPUCTAHHS TEXHOJIOTi pereHepaTuBHOT
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Osteoarthrosis is clinically characterized by a fee-
ling of pain during walking, stiffness and limited move-
ments in the affected joint, that inevitably leads to a
decrease in the quality of life and disability, and future
endoprosthetic replacement. The search for effective
methods of conservative treatment has remained an
urgent task of current orthopedics. In attempts to avoid
a surgical treatment for patients with joint osteoarthritis,
the conservative methods such as weight control, exer-
cise therapy, physiotherapy, fixation, orthotics, adminis-
tration of non-steroidal anti-inflammatory drugs and
intraarticular injections of either corticosteroids or hyalu-
ronic acid (HA) are suggested [1]. In general, the aim of
each of these therapeutic methods is to temporarily reduce
the pain and improve the function of the affected joint.

The therapeutic effect of hyaluronic acid remains
uncertain. This type of treatment is called as ‘viscosup-
plementation’, i. e. increasing the viscosity of a synovial
fluid. Consequently, hyaluronic acid, regardless of the
manufacturer, concentration and auxiliary components,
just lengthens the ‘life time’ of the joint for a certain pe-
riod, delaying the need for endoprosthetics, but does
not contribute to its recovery [3]. Therefore, it is relevant
to search for other possibility of treating degenerative
pathologies.

One of the solutions to this problem may be applying
the tools of regenerative medicine, which is conside-
red as an alternative to traditional treatment [2]. Pro-

lotherapy is the novel trend in regenerative medicine,
|
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MEIHILMHH, SKi BBaXKAIOTHCS albTEPHATHBOIO KJacHy-
HUM MeTOoJaM JIiKyBaHHs [2]. Bee OunbIroi momymsipHOCTI
HaOyBae mpoJioTeparnisi — CydacHUI HanpsMOK pereHe-
paTUBHOI MEIUIIMHY, 11O MOJISITAE Y 3aCTOCYBAHHI iH €K-
LIHUX TEXHIK MpernapaTamu (akTopiB pocTy ado cyOcTaH-
i, sIKi CTUMYIIOIOTH iX JIOKallbHE BUBUTbHEHHS [4].
Benenns 3a3HaueHUX O10TEXHOJOTIYHUX NMPOIYKTIB
TIPUBOJIUTS JI0 3AITYCKY KacKaay IMyHHUX pEakIliii B yIII-
KOJDKCHIM JUISHIN Ta CTUMYJIFOBAHHS IPOIIECIB pere-
Hepallii MOIIKO/PKEHUX YK JIETeHEPOBAHUX TKAaHWH CyT-
noba [5].

Mera poOoTH — OLIIHKA pe3y/IbTaTIB JTiKyBaHHSI MaIli€H-
TiB i3 OCTE0apTPO30M 3a JOMOMOTOI0 Pi3HUX BapiaHTIB
pEereHepaTUBHUX iH €KIIIHHUX TEXHIK [UITXOM aHaTi3y
SIKOCTI KUTTS 32 PI3HUMH OIUTYBAIbHUKAMH.

B yMoBax KOHCYTBTaTHBHO-TIOMIKITIHIYHOTO Bi/IIIICHHS
AY «lactutyT TpaBmaronorii ta opronenii HAMH VYkpai-
HU» (M. KuiB) Oyio obcrexeno Ta mposikoBano 80 ma-
LieHTIB 3 1-3 CTymeHsIM ocTeoapTpo3y. 3 HUX 27 YOIOBIKIB
Ta 53 xiHOK. Bik marfieHTiB ckiaas Bix 42 10 75 pokis.

Jlis BU3HAYECHHS CTafil apTpo3y BHUKOPHUCTOBYBAIH
peHTreHorpadiuHe J0CTiPKEHHS CYTT00iB Y CTaHIapTHUX
MPOCKITISIX.

Cepen 80-Tr mamieHTIB i3 ocTeoapTpo3oM 21 MaB ypa-
JKEHHSI KYJIBIIIOBOTO cynioda 2 peHTreH-ctafii, 40 ma-
LIE€HTIB — 0CTE0APTPO3 KOJIHHKX CYr100iB 2 cTamii, 12 —
0CTe0apTpo3 KOJIHHUX cym1o0iB 1 cramii Ta 7 — ocTeo-
apTpo3 KOMIHHKX CYII00iB 3 cTaii.

Yei nanieHTy OyJim aHAMHECTUYHO OIMTAHI 32 IIKaTaMA
BAIII (Bi3yneHO-ananorosa mkana), WOMAC (The Wes-
tern Ontario and McMaster Universities Osteoarthritis
Index) Ta anprogyHKIiOHATEHOIO MIKANOI0 JIekeHa.

JuHaMiky pe3yibTaTiB JIiKyBaHHS BU3HAYAIIH 32 OIIH-
TyBaJIbHUKaMH: JIO IOYATKY JIIKyBaHHsI, yepe3 14 1a 21 ieHb,
3, 6 Ta 9 micsmiB. (ITocmimoBHa rpamamis ciporo, puc. 1-3).

st mikyBaHHS 3aCTOCOBYBAIUCS HACTYITHI BapiaHTH
pereHepaTUBHUX iH’ €KIMIHHUX TEXHIK: BBEJACHH Tiary-
ponoBoi kucioTH (16 mamientis); PRP-Tepamis (34 na-
uienTH); PRP-Teparis Ta BBeJICHHS T1allypOHOBOI KHC-
JIOTH 3 HU3BKOIO MOJIEKYJISIpHOI0 Macoro (10 marieHTiB);
HPL-tepamis (10 mamientiB); HPL-Teparmis Ta BBeeHHS
riaTypOHOBOI KUCIOTH 3 HU3KOIO MOJIEKYIISIPHOIO MAaCOIO
(10 martienTiB).

[IpoanainizyBaBuu pe3yasTaTH 3aCTOCOBAHNX BapiaH-
TIB JIIKYBaHHS, MH OTPUMAJIH PI3HUH TIO3UTHBHUHN KITIHIY-
HUH e(eKT.

[Namientam rpymnu 1 BHKOHYBaJIA BHY TPIIIHBO-CYTIIO-
6oBi i1 exmii I'K. [Ticys neprioi in’ €Kil OUTBIIICT MallieH-
TIB y Mmepiini 3 THI BiIYyBaJId BAXKKICTh Y Cyriio0ax, aaii
710 3-T0 MicCSIIIs BiIMIYaI0CsI MOKpaNeHHs (yHKII0HATb-
HOT'O CTaHy cyrio0a Ta HEZOBIOTPHBaJIe 3MEHIICHHS
6ompoBOrO cCHHApOMY. Haiibinsmt Bupaxenuii edexr cro-
cTepiraBcs Ha 3-My MICSIIIi TICJIst OCTAHHBOTO BBEJICHHS
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which involves the use of injecting techniques by means
of growth factors or substances stimulating their local
release [4], is gaining popularity. The introduction of
these biotechnological products leads to the launch of
a cascade of immune responses in the damaged area
and stimulates the regeneration of injured or degenerated
joint tissues [5].

The research aim was to assess the results of treat-
ment of patients with osteoarthrosis using various op-
tions of regenerative injection techniques by analyzing
the quality of life according to different questionnaires.

At the Consulting and Outpatient Department of
the Institute of Traumatology and Orthopedics of the
National Academy of Medical Sciences of Ukraine
(Kyiv), 80 patients with 1-3 grades of osteoarthritis were
examined and treated. Among those there were 27 men
and 53 women. The age of patients ranged from 42 to
75 years.

X-ray examination of joints in the standard projec-
tions was used to determine the arthrosis stage.

Among 80 patients with osteoarthritis 21 had radio-
graphic hip fracture of 2™ grade, 40 patients were with
knee osteoarthrosis of grade 2, 12 did the osteoarthrosis
of knee joints of grades 1 and 7 had osteoarthrosis of
knee joints of grade 3.

All the patients were interviewed as for their anamne-
sis according to the VAS (visual analogue scale), WOMAC
(The Western Ontario and McMaster Universities Osteo-
arthritis Index), and the Lequesne Algofunctional Scale.

The dynamics of treatment outcomes was exami-
ned by means of questionnaires: prior to treatment, in
14 and 21 days, 3, 6 and 9 months. (Gray scale series,
Fig. 1-3).

The treatment included the following variants of
regenerative injection techniques: introduction of hyalu-
ronic acid (16 patients); platelet rich plasma (PRP) the-
rapy (34 patients); PRP therapy and administration
of low molecular weight hyaluronic acid (10 patients);
human platelet lysate (HPL) therapy (10 patients); HPL
therapy and administration of low molecular weight
hyaluronic acid (10 patients).

Analysis of the results of the applied treatment op-
tions, showed a different positive clinical effect.

Patients in group 1 were treated with intra-articular
injection of HA. After the first injection, the majority of
patients experienced joint heaviness during the first 3
days, followed by an improvement of the joint functional
state and prolonged reduction of the pain until the month
3. The most pronounced effect was observed to month
3 after the last administration of the drug, but mostly
for all the patients at month 6 the pain recurred, and as
a result, the life quality indices almost turned back to
the ascending (Fig. 1-3).
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BisyanbHo-aHanoroBa Lwikana
Visual analogue scale
N WA OO N ®

HA

HPL HPL +HA

PereHepatuBHi iH €KLiNHI TEXHIKK

Regenerative injection techniques
Puc. 1. uHamika pesyneraTis 3a BALL 3anexHo Big meToay nikyBaHHs (CepefHe 3Ha4YeHHs1). PereHepaTuBHi iH’ eeLinHi
TexHikn: HA — rianypoHoBa kucnota, HPL — nisat TpombouuTiB niogunn; PRP — nnasma, 36aradeHa Tpombouutamu,
(p <0,001).
Fig. 1. Dynamics of results according to visual analogue scale (VAS) depending on the treatment method (avg). Rege-
nerative injection techniques: HA — hyaluronic acid; HPL — human platelet lysate; PRP — platelet rich plasma, (p < 0.001).

PRP PRP + HA

mpernapary, ajie Maike y BCiX Malie€HTiB Ha 6-My MicsIl The patients of group 2 were treated solely by PRP-

0O0JIBOB1 BIJTYYTTSI BiTHOBIIOBAIUCS, B PE3yJbTATI IO-
Ka3HUKH SKOCT1 )KUTTS MPAKTHIHO MOBEPTAIHUCS JI0 BHC-
ximaux (puc. 1-3).

[MamienTaM rpynmu 2 3acTOCOBYBaJacsi BHKJIIOUHO
PRP-tepanis. B Ginbiiocti BUNAAKIB yepe3 4 qHI micis
OCTaHHBOI 1H’€KIIT crocTepiraBcst e)eKT MOCTYIOBOTO
3MEHIICHHS OOJBFOBOTO CHHAPOMY, 301JIBIICHHS aMII-
nmiTynu pyxiB. Ha erari MicS9YHOTO aHKETYBaHHS BiaMi-
4ajocs HACTaHHS CTIHKOTrOo TMO3UTHUBHOTO KIIIHIYHOTO

80

therapy. In most cases, the effect of gradual reduction
of pain syndrome, an increased amplitude of movements
was found 4 days after the last injection. In monthly
questionnaire, a steady positive clinical effect was
observed. After 3 months from the last injection there
was an increase in the pain syndrome according to the
VAS (see Fig. 1, 2). All the patients under study in this
group experienced an increased edema and pain in 2-3
days after each of the three injections. According to the

LLkana WOMAC
WOMAC scale

HA HPL

HPL +HA

PRP PRP + HA

PereHepaTuBHi iH EKLiNHI TEXHIKK
Regenerative injection techniques

Puc. 2. [lnnamika pesynbratie 3a WOMAC 3anexHo Big metoay nikyBaHHS (CepefHe 3HavyeHHs1), PereHepaTuBHi iH’eUinHI
TexHikn: HA — rianypoHoBa kucnota, HPL — nisat TpombouuTiB nioguun; PRP — nnasma, 36arayeHa Tpombouutamu,
(p < 0,001).

Fig. 2. Dynamics of results according to WOMAC scale depending on the treatment method (avg), Regenerative injection
techniques: HA — hyaluronic acid; HPL — human platelet lysate; PRP — platelet rich plasma, (p < 0.001).
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HPL

HPL +HA

PRP PRP + HA

PereHepaTuBHI iH'€KUiNHI TEXHIKM
Regenerative injection techniques

Puc. 3. [lnHamika pe3ynbraTis 3a iHOekcoM JlekeHa 3aneHo Bif MeToAy NikyBaHHSA (CepedHe 3Ha4YeHHs1). PereHepaTuBHi
iH’eUiniHi TexHikn: HA — rianypoHoBa kucnota, HPL — nizat tpomGouuTtie nioguumn; PRP — nna3ma, 36arayeHa

TpombouunTtamu, (p < 0,001).

Fig. 3. Dynamics of results according to Lequesne index depending on the treatment method (avg). Regenerative
injection techniques: HA — hyaluronic acid; HPL — human platelet lysate; PRP — platelet rich plasma, (p < 0.001).

eekry. [Ticas 3-X MICSIIB BiJf OCTAHHBOT 1H €KIIIT BifI-
OyBaJoCs HAPOCTaHHS 0OTHOBOTO CHHAPOMY 32 IIKAIO0
BAII (muB. puc.1, 2). Y BCiX TOCTII)KYBaHUX MAIlI€HTIB
JIAHOI TPYMH CIIOCTepiraaucs 30UIbIICHHS HAOPSIKY Ta
MOCHJICHHS 00JIbOBOTO CHHIPOMY Ha 2—3-My JIHI MicIs
KOXHOI 3 TPbOX iH €KIil. 3a JAaHUMH ONUTYBAJIBFHUKIB
yCi MaIienTH MiATBEPIMIN TOKPALICHHS SKOCTi JKUTTS,
poTATOM 9 MicsIliB criocTepekeHHs (puc. 1-3)

[Mamientam rpymnu 3 Oyiio mpu3HaYeHO KOMOIHYBaHHS
npemnapary PRP Ta riainypoHOBOi KHCIIOTH HU3BKOI MO-
nekyasipHoi macu (600—750 k/1a), sika BUKOHYBaa (yHK-
uito ckadomma (Hocis). [licns mpoBeAeHOTo JTiKyBaHHS
BiIMIUaBCs aHAJIOTIYHUH €(PEKT HA MTOYATKY JIIKYBaHHS,
3a BUKJIFOYCHHSM BiJICYyTHOCTI iHTEHCHBHOTO OOJBOBO-
T'0 CHHAPOMY Ha 2—3-i1 IeHs micis BBeaeHHs. [1pu 1po-
My 00bOBHI CHHAPOM OYB BiACYTHil OiNBII TpUBATHI
qac (puc. 1-3) [6].

[Mamientn rpynu 4 Oyno MpU3HAYCHO MPOBEICHHS
HPL-teparmii, sika Maia MO3UTUBHUH Cy0’ €KTUBHUH e(heKT
TTicJIsl 3aKiHYEHHSI OJTHOTO 3 €TalliB JIIKyBaHHS. Y 6-X ma-
ILIEHTIB BiIMIYaJIHCs 3HAUHUI HAOPSIK Ta pisKe 301IbIICHHS
60mpoBOro cuHIpoMy. TUTBKH Y 0HOTO XBOPOTO OYIIO0 110~
CSTHYTO MO3UTHBHOTO KIIIHIYHOTO Ta JiarHOCTHYHOTO
e(eKTy y BUDIIIII peMicii 00JIb0BOTO CHHAPOMY Ha BCiX
eTarnax crnocrepexenss (puc. 1-3).

VY rpymi 5 3actocoByBanacs HPL-tepamis B koMOi-
HAIlil 3 TialypOHOBOIO KHCIOTOK HHU3BKOI MOJEKYISIp-
Ho1 MacH (600750 x/1a). [Ticns HPL-tepamii Ta mpose-
JICHHS TPHOX 1H’ €Ki T1adypoHOBOI KUCIOTH O0IBOBHI
CHH/IPOM He ITOCHIIIOBaBCs. Bike micis TpeTboro eramy
AQHKETyBaHHS 3a Cy0 €KTMBHUMH BIAUYTTSIMHU TAIli€HTa

&

questionnaires, all the patients confirmed an im-
provement of their life quality during 9 months of obser-
vation (Fig. 1-3).

Patients in group 3 were subjected to a combination
of PRP and treatment with low molecular weight
hyaluronic acid (600-750 kDa), which served as a
carrier. After the treatment, a similar effect was observed
at the beginning of treatment, except the absence of
intense pain syndrome 2-3 days after the injection. At
the same time, the pain syndrome was absent for a longer
time (Fig. 1-3) [6].

Group 4 patients were treated with HPL therapy, in
which a positive subjective effect was achieved only at
one of the treatment stages. Six patients suffered from
significant edema and a sharp increase in pain synd-
rome. Only one patient achieved a positive clinical and
diagnostic effect in terms of a remission of pain syn-
drome at all the stages of observation (Fig. 1-3).

Group 5 got HPL therapy in combination with hya-
luronic acid of low molecular weight (600—750 kDa).
After HPL therapy and three injections of hyaluronic
acid, pain was not increased. Even at the third stage of
the questionnaire the subjective sensations of the patient
and the results of objective methods of research were
positive.

The analysis of our results on conservative treatment
by means of modern regenerative injection techniques
demonstrated an improvement of the life quality of
patients, the groups studied: 1 —by 10.1%; 2 —by 23.2%;
3 — by 65.9%; 4 — by 15.6% and 5 — by 60.3% if com-
pared with the state before starting the therapy.
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Ta pe3ysbTaraMu 00’ EKTUBHUX METO/IIB JIOCII/IKEHB OyB
JNOCATHYTUH CTIHKUI TO3UTUBHUI pE3yIbTar.
[IpoBenenuii aHami3 pe3yabTaTiB KOHCEPBATUBHOIO
JiKyBaHHS 3a JOIMOMOIOI0 CYYacHHUX pereHepaTUBHUX
1H’ €KIIHHUX TEXHIK MPOJAEMOHCTPYBAB MOKPAICHHS
SIKOCT1 JKUTTSI MAaIli€HTIB JOCTIDKYBaHUX Tpymn: 1 — Ha
10,1%; 2 — na 23,2%; 3 — Ha 65,9%; 4 — na 15,6% Ta
5 —ua 60,3% NOopiBHSHO 31 CTAHOM JI0 TOYATKY Teparlii.

TakuM 9UHOM, pe3yJILTATH TPOBEICHUX HAMH JTOCTT1]I-
JKEHb JEMOHCTPYIOTh HaiOiIbINy e()EeKTHBHICTh pere-
HEPATUBHUX 1H €KIIWHUX TEXHIK IMICIs 3aCTOCYBaHHS
BapianTiB PRP ta HPL y koMOiHariii 3 BBeIeHHSIM Tiaiy-
POHOBOI KHCIIOTH; BI/IMIY€HO 301IBIIICHHS TEHACHIIIT Ha
65,9 Ta 60,3% BIAMOBIIHO y TOPIBHSHHI 3 TOYaTKOBUMHU
MTOKa3HUKAMH SIKOCTI JKUTTL.

3acrocyBaHHs rianypoHoBoi kucinotu, PRP Ta HPL
TaKO)X MOKPAIIy€ SKICTh )KUTTS MAIi€HTIB 13 0CTE0apT-
pO30M, TIPOTE MOKa3HUKHU €(hEKTUBHOCTI € 3HAYHO MEH-
mumu — 10,1; 23,2; ta 15,6% BigmoBigHO.

[Tomanbiie BUBYCHHS 3aCTOCYBAaHHS pPEereHEpaTHB-
HUX 1H €KIIHHNX TEXHIK JUIs KOHCEPBATHBHOTO JIIKYBaHHS
ocTeoapTpo3y Mae OyTH CIIpSIMOBAaHE Ha aHAII3 JHHA-
MiKH 00’ €KTUBHUX METO/IIB TOCIIDKEHHS Ta YITKE 1X PO3-
MEKyBaHHSI 3aJIE3KHO BiJl CTaJIIHHOCTI ITPOIIECY.
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Thus, the results of our studies demonstrated the
highest efficiency of regenerative injection techniques
after applying PRP and HPL in combination with hya-
luronic acid, an increase by 65.9% and 60.3% respecti-
vely, relative to the initial life quality indices.

The use of hyaluronic acid, PRP and HPL also impro-
ved the quality of life of the patients with osteoarthritis,
but the performance was significantly lower, i. e. 10.1;
23.2 and 15.6%, respectively.

Further study of the use of regenerative injection
techniques for the conservative treatment of osteoarthritis
should be aimed at analyzing the dynamics of objective
research methods and a clear distinction based on the
stage of the process.
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