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YKpalHCbKa MeMyHa CTOMAToNoriYHa akagemis

MOKA3HUNKW XXOPCTKOCTI menickis KOMiHHMX CYT/IOBIB
sa naHumm 3CYBHOXBUNbLOBOT enactomeTpii
B 3a/IeXXHOCTI Big cTagiinepeBMHHOIO ocTeoaprTpuTy

AHoTayif. OcTe0apTpUT 3aNNLWAETLCA OAHUM i3 HANGINbL PO3MOBCOAXKEHUX Ta iHBaNiAi3y0UMX 3aXBOPOBaHb
CbOTOfeHHS. Bigomo, Wo KoniHHI cyrnobu BifHOCATLCA A0 MiCLb i3 HalGiNbW MM PU3MKOM PO3BUTKY O0CTE0apTpU-
Ty cepefi iHWKUX cyrno6is opraHiamy nMOAWMHK. Y TOli Xe 4yac, BifOMO, W0 Y PO3BMTKY Ta NPOrpecyBaHHi0 0CTEO-
apTpUTy NPUNMaloTb Y4acTb K BHYTPIWHbOCYrN060Bi, TaK i Mo3acyrno60oBi CTPYKTYpU, cepef AKMX Habinbly
yBary 3ac/yroBywTb MeHicku. Cepef pisHOMaHITHUX MeTOAIB AOCNIAXKEHHA Ha CbOrOAHI TiIbKWU enactomeTpis
[l03B0JISI€ BU3HAYMTU CTAH MEHICKIB 6€3 30BHILIHIX 03HAK X ypaXXeHHA. MeTolo Haloro AocnifgXeHHa 6yno Bu-
3Ha4YeHHA BiAMIHHOCTEN MOKa3HWMKIB NMPYXXHOCTI MEHICKIB Yy NMayieHTIiB B 3a/1eXHOCTI Bif cTajil ocTe0apTpuUTy.
Byno BusBneHo, Wo y nayieHTiB i3 OA HaBiTb | CT. NPUCYTHA CYTTEBA PI3HULA NO NPYXHOCTI MEHICKIB i3 NaLieH-
TaMW KOHTPOJSIbHOT rpynu, Npyv YoMy BifMiYaeTbCA CTATUCTUYHO JOCTOBIPHA BiAMIHHICTb NepLl 3a BCE MO NPYX-
HOCTI MefiaNbHUX MEeHICKiB. MOKa3HUK W iNbHOCTI MEHICKIB 36iNblWYETLCA i3 NiABULWEHHAM CTYMNEH0 apTPO3HUX
3MiH Ta NOB'A3aHWIA i3 CTyNeHeM fereHepaTUBHUX 3MiH MeHICKiB y cyrnobi. EnactomeTpisa € BUCOKOUYTIMBUM
METOLOM [iarHOCTUKWN [ereHepaTUBHUX 3MiH MEHICKIB KONIHHUX CYrno6iB i MoXe 6yTV BUKOPUCTAHOW A/ BU-
ABMIEHHSA pPaHHIX, LOKMAIHIYHUX CTaAil NaToNOriYHNX 3MiH MEHICKIB.

KM UYO0Bi CNOBA: OCTEOAPTUT, YpaXKeHHsS MeHICKiB, y1bTpa3ByKoBa fiarHOCTMKa, eflactTorpagis.
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rigid indicators of knee meniscus strength on data of shear-wave

elasticity imaging depending on the stage of primary osteoarthritis

summary. Osteoarthritis is one of the most common and debilitating diseases of our time. Osteoarthritis of
the knee is a complex peripheral joint disorder with multiple risk factors. The molecular basis of osteoarthritis
has been generally accepted; however, the exact pathogenesis is still not known. Management of patients with
osteoarthritis involves a comprehensive history, thorough physical examination and appropriate radiological
investigation. Knee joints are known to be at the highest risk for developing osteoarthritis among other joints
in the human body. At the same time, it is known that in the development and progression of osteoarthritis
participate both intra-articular and extra-articular structures, among which meniscuses deserve the most at-
tention. Among the various methods of investigation today, only elastometry can determine the status of me-
niscuses, provided there are no external signs of their lesion. The purpose of our study was to determine the
differences in meniscus elasticity in patients depending on the stage of osteoarthritis by shear-wave elasticity
imaging. It was found that in patients with minimal changes in the joints there is a significant difference in
the shear-wave elasticity imaging of the meniscus with the patients of the control group, with a statistically
significant difference noted primarily in the elasticity of the medial meniscus. The index of meniscus density
increases with the degree of arthrosis changes in the joint and is associated with the degree of degenerative
changes of the meniscus in the joint. Ultrasound elastometry has been used as a method of evaluating the
stiffness of soft tissues, particularly abdominal tissues in which neoplastic or global organ diseases alter com-
position and increased stiffness. Elastometry may be an ideal tool to assess loss of stiffness in tissues such as
diseased or damaged cartilage and damaged knee meniscus. The shear-wave elasticity imaging is a highly sen-
sitive method of diagnosing degenerative changes in the meniscus of the knee joints and can be used to detect
early, preclinical stages of pathological changes in the menisci.

Keywords: osteoarthritis, meniscus lesions, ultrasound, shear-wave elasticity imaging.

ocTaHOBKa npob6nemun OcTeoapTpuT3ann-

LIAETLCA OAHUM i3 HABINbLI PO3MOBCHAXKE-
HUX Ta iHBaNifi3yl4YNX 3aXBOPHOBaHb CbOrOAeHHS
[2]. Bigomo, wWo KoniHHI cyrnobu BigHOCATLCA [0
Micub i3 HalbGINbWMM PU3NKOM PO3BUTKY OCTEO-
apTpuUTy cepef iHWWX Cyrnobis opraHiamy noau-
HW. Y TOW e 4ac, BifOMO LIO y PO3BUTKY Ta Mpo-
rpecyBaHHi 0CTe0apTpuTy MPUAMalOTb Y4acTb K
BHYTPILWHbLOCYrN060BI, TakK i No3acyrnobosi CTpykK-
Typu, cepeq AKUX Halibinbluy yBary 3acnyroBytTb
MEHICKMW.
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AHani3 ocTaHHiX gocnigXeHb Ta nyb6nikawiii-
H asiBHICTb 3MiH Yy MeHICKax 3a3BMYaii NpPOSBNSAETbLCA
3MEHLLEHHSAM X BUCOTU, BUPaXKeHUM NposiabyBaHHSM,
JereHepaTMBHUMW 3MiHAMW Y CTPYKTYPi MeHiCKa, 30-
Kpema PO3BUTKOM AiNITHOK (hibpo3y, KICTO3HUX 3MiH [3].

Y TOW e 4ac, 3MiHM MEeHICKiB Ha CbOrogHil-
HilA feHb po3rNsafalTbes AK OAMH i3 K/IKOYOBUX
(haKTOpiB NpPOrpecyBaHHs OCTeOapTpuTy, WO nig-
TBEPLKYETHCA MPOCNEKTUBHUMU  JOCNIAKEHHAMUN
3 BUKOPUCTaAHHSAM Pi3HOMaHITHMX BisdyanisauiiiHnx
MeTogiB, 30KpeMa MPT KoniHHUX cyrno6is [5).
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Y TOW e u4ac, NUTaHHSA BU3HAYEHHSI CTYMeHs
[lereHepaTMBHUX 3MiH Y MEHICKax Ha MOMEHT 3Bep-
HEHHS1 KOXKHOIO MauieHTa He MoXe ByTu BupileHe
TINbKWN LWNSXOM X Bi3yanisauii, OCKiflbKM Hakonu-
YeHi gereHepaTyBHI 3MiHW, AKi MOXYTb MPU3BECTU
[10 BUHVKHEHHS YILIKOMKEHHS MEHICKIB 3a3BMyYaii He
BUSABMAIOTHCA 10 MOMEHTY YLUIKOKEHHS XXOL4HWUM Bi-
3yanisalinHum mMeTogoMm, Bkaoyaoum MPT [1].

OCKiNnbKN 0TpUMaHHS 6ionciiHoro matepiany
MEHICKiB KONIHHOro cyrnoby Ansi BU3HaYeHHs CTy-
NeHl0 gereHepaTMBHUX 3MiH NOB'A3aHe i3 3HAYHMU-
MU TPYAHOLAMWN SIK TEXHIYHOro, TakK i eTU4YHOro
XapakTepy, MU 3BEpHYNW yBary Ha MeTof enacTo-
rpagiv 3cyBHOK XBUJIEHD.

EnacTorpaciisi 3cyBHoto xsunewo (E3X) — ue
YNbTPa3ByKOBWUIA MeTOfd, AiarHOCTUKKU, SIKUA BU-
KOPUCTOBYE (DPOHT 3CYBHUX XBWUMb, WO [A03BOSISE
CTBOPIOBATU [BOBMMIPHE KOMbOPOBE KapTUPYBaHHS
WiNbHOCTI AOCAIAXKYBaHMUX TKaHMH. B Wi TexHONO-
rii 3 BU3HAYEHOK YacOBOK 3aTPUMKOK YTBOPHETb-
€ AeKifibka TOYOK TUCKY MO FAnOUHI, BHACNifoK
4Oro 3CyBHI XBUAI (DOPMYIOTb (PPOHT Y BUTNAL TaK
3BaHOro «koHyca Maxa». MpocyBaHHS LIbOro (hpoH-
Ty BifACNiAKOBYETbCA 3a [OMOMOrOH CreLianbHOro
YNbTPa3ByKOBOI0 CKaHYBaHHS, LU0 Aa€ MOX/UBICTb
Bi3ya/lbHO BUSABAATU [LiNAHKW PI3HOK LWBMAKIC-
THO 3CYBHUX XBW/b. [OTIM LWBUAKICTb KapTYyETbCH
KO/IbopoM. OKpiM J0CAigKeHHA KO/bOPOBUX enac-
TOrpam nNpPoOBOAMTLCS €1acTOMETPIA 3a A0MNOMOro
0[IHOro 260 feKINbKOX NPO6HUX 00'EMIB, AKi MOXYTb
BIJIbHO MepeMilwaTnucb Ta 3MiHKOBAaTUCL Y PO3MIpI.
OTpuMaHi UMGPOBI AaHi MOXYTb BifobpakaTuchb
Yy BUIIA4I NOKa3sHMKIB LBUAKOCTI 3CYBHUX XBWSIb
(8 m/c), abo npy>xHocTi (kPa) [4].

Y TOM e yac B niTepaTtypi BiACYTHI AaHi LWoA0 pe-
3ynbTatiB E3X MeHICKiB y nayieHTIB 3 0CTE0apTPUTOM
B 3a/1€XKHOCTI Bif CTafii pO3BUTKY 3aXBOPHOBaHHS.

MeTol Haloro AochigKeHHs 6yno BU3HAYEH-
HS BIAMIHHOCTE MOKa3HMKIB MPY>KHOCTI MEHICKiB
y NauieHTIB B 3aN1eXHOCTI Bif cTafil ocTeoapTpuTy.

Buknag ocHoBHOro matepiany Hamn 6yno
06CTeXXEHO 72 nayieHTU (41 XiHka Ta 31 40M0BIK)
cepegHiM Bikom 65,4+6,25 poKiB i3 peHTreHonoriy-
HUMWK cTagamu ocTeoapTpuTy I, 11 Ta 111 3a Kellgren-
Lawrence Ta KOHTpO/bHa rpyna 3 32 ocib cepegHimM
BiKOM 45,4+3,28 6e3 03HaK OCTe0apTpUTY.
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[iarHo3 ocTeoapTpUTy BWCTaBAAAN Ha OCHOBI
3aranbHONPURHATUX KpUTepiiB [2; 3] Ta nigTBepa-
XKYBa/IM PEHTIEeHO/ONYHO Ta Y/IbTPa3ByKOBUMM Me-
Togamu. 13 AOCNigKEeHHS BUKAKOYaAM MalieHTIB i3
pO3puBaMn MeHICKiB B aHaMHe3i, KiCTO3HUMWN 3Mi-
HaMW MeHICKiB, HasBHICTIO CUHAPOMY A0BOPOSKICHOT
rinepmo6inbHOCTI cyrnob6is Ta HasABHICTIO CUHOBIITY
Oy[ib —AKOr0 CTYMNeHK BUPaXKeHOCTI.

EnactomeTpuyHe gocnigkeHHsA MeHiCKiB NpoBo-
annn Ha anapati Radmir Ultima Expert B peXumi
2D enacTomeTpii OKpeMo Ana MeAiasnbHOro Ta fa-
TepanbHOro MEHICKIB KOXHOr0 KOMIHHOIO Cyrnoby.

[ns kKoMM'toTepHOT CTaTUCTUYHOT 06POOKM flaHNX
BMKOPUCTOBYBa/IM TabnnuHmin pegaktop "Microsoft
Excel" Ta nporpamy ctaTuctuyHoro aHanisy Analyst
Soft Stat Plus, Bepcii 6.7.1, 2018 poky.

[nsa aHanisy HoOpManbHOCTI po3noginy oTpuma-
HUX JaHUX BUKOPUCTOBYBaN KpuTepii Jlinniedop-
ca Ta Lanipo —Yinka. 4ns BU3Ha4YeHHS HOpMab-
HOCTI BUKOPUCTOBYBaNM piBeHb p<0,05. Y BMNafaKy
HOPMasIbHOrO Po3MnoAiny AaHUx ob4mcnoBaan 3Ha-
YeHHS cepefHbOT apuMeTUUHOT BennymnHm (M) i ce-
pefHbOT KBaApaTUUYHOT MOMUAKK pesynbTaTy (m).
BiporigHicTb pisHULi MiX MOKasHUKaMK, AKi Nopis-
HIOBA/INCb, BM3Ha4YaIN 3a [OMNOMOroK t-KpuTepito
CtblofieHTa. [Ona aHanisy KopensiwinHuMx 3B’sA3KiB
BUKOPUCTOBYBanu mMetog lMipcoHa.

Y BUNaAKy BiACYTHOCTI HOpMasibHOro po3nofi-
ny [OCNifKYBaHUX AaHUX LEHTpanbHi TeHAeHUIT
Ta Aucrnepcil JOCNigKYBaHUX 03HaK OMUCYBaIn 3a
gonomoroto megiaHn (Me) Ta iHTEPKBapTUILHOIO
po3maxy (25 Ta 75 npoueHTuni). N8 NoginbLworo
JOCNifKeHHA BUKOPUCTOBYBa/IM  KpuTepii MaH-
Ha —YiTHi, Banbaa —Bonbdosiya, Konmoroposa —
CmipHoBa. CTaTUCTUYHO 3HAYMMUMWU BBaXKaSUChb
BiAMIHHOCTI Ha piBHi p<0,05.

Micna npoBefeHHA 06CTEXeHb HaMKn 6yB po3pa-
XOBaHWN cepefHin MOKa3HMK MPYXXHOCTI Megianb-
HUX Ta naTepanbHUX MEHICKIB KONIHHUX Cyrnobis,
CepefHii NMOKasHMK MaKCMMaslbHMX Ta MiHiManb-
HMX 3HAYEHb B 3a/IEXKHOCTI Bif CTagil 0CcTe0apTpuUTy.
OTpuMaHi gaHi BigobpaxeHi B Tabnunuax.

OTpuMaHi gaHi 403BONAOTL 3P06UTM BUCHOBOK,
o y nauieHTiB i3 OA HaBiTb | CT. nayieHTiB Npu-
CYTHA CYTTEBA PIi3HUUA MO MPYXHOCTI MEHICKIB,
npu YoMy BiAMIYAETbCA CTaTUCTUYHO [AOCTOBipHa

CepefHi, MaKCMManbHi Ta MiHIManbHi MOKa3HUKWN NPYXXHOCTI MeHICKiB
y nauieHTIB i3 0CTEO0APTPUTOM Ta Y NaLi€HTIB KOHTPOMbLHOT rpynu

MayieHTn i3 OA lcT

MapamMeTp 3Ha4YeHb N
natepanbHuUiA

npy>XHocTi, kMa

MEeHICK MEeHICK
CepefiHE 3HaYEeHHA 6,7+0,95 7,9+0,95
Makcnumym 6,9 8,5
MiHiMyMm 55 7,1

MegianbHunii

Tabnnuya 1
KOHTpPONbHa rpyna
natepanbHuUii MegianbHuUM p
MEeHICK MEeHICK
<0,001
4,2+0,87* 4,5+0,91 0,078
5,9 5,6
3,5 3,2
Tabnuus 2

cepeaHi MOKasHUKWN XXOPCTKOCTI MeHIcKiB y nauieHTiB 3 OA KoniHHuX cyrno6is Il ta Il cT.

MauieHTn i3 OA M cT.

natepanbHMii !
MeHicK MeHicK

CepefiHE 3HaYEeHHA 8,6+0,95 9,8+0,95
Makcnumym 9,1 10,8
MiHiMym 7,6 8,1

MapameTp 3Ha4yeHb
npyxHocTi, KMa

MegianbHuni

MauieHTn i3 OA Hi cT.

natepanbHMii MegianbHuii p
MeHIiCK MeHIiCK
11,6+0,87 12,7+£1,85 <0,001
14,5 15,9
8,9 9,2

HAYKW
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BIAMIHHICTb MepLl 3a BCe MO MNPYXHOCTI Megianb- TakMm YMHOM, Ha OCHOBI MPOBEAEHWUX AOCNiA-
HMX MEHICKIB, Y TOW Yac, fK pi3HMUA N0 NPYXXHOCTI  XKEHb, MOXHa 3p0OUTN HaCTYMHI BUCHOBKMU:
naTepanbHUX MEHICKIB Y MauieHTiB i3 paHHIMU CTa- * MOKa3HUK Li/IbHOCTI MEHICKIB 36i/bLIYETbCS i3

OiSIMM 0CTE0apTUTY € CTaTUCTUYHO HEJOCTOBIPHOW, MiABMLEHHAM CTYMEHI0 apTPO3HMX 3MiH Yy Cyrnooi
WO NiaTBEPIKYETLCS AaHUMM NiTepaTypu Mpo ne- Ta MOB'A3aHMIA i3 CTYMNeHeM AereHepaTUBHUX 3MiH
peBaXHE YpPaXXeHHS O0CTe0apTpUTOM nepeayciM Me- MeHICKiB y cyrnobi;

[iaflbHOT YaCcTUHW cyrnoby. * eNnacTOMETPiA € BUCOKOYYT/IMBUM METOAOM Aia-

Mpwn nopiBHANBHOMY aHani3i 3Ha4eHb MPY>KHOC-  THOCTUKM AereHepaTMBHUX 3MiH MEHICKIB KOMIHHUX CY-

Ti MeHickiB y nauieHTis 3 OA 1l Ta Il cT. Hamy 6y T10GiB | MOXKe 6y TV BUKOPUCTAaHOO [/ BUSIB/IEHHS paH-
OTpUMaHi pe3ynbTaTtu, BifobpaxeHi y Tabn. 2. HiX, AOKNIHIYHWX CTaii NaToNoriYHNX 3MiH MEHICKIB.
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