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VEpalHChbKa MeIUYHA CTOMATOJIOTIYHA aKaIeMis

IMMOKA3BHUKM KOPCTKOCTI MEHICKIB KOJIIHHUX CYIJIOBIB
3A TAHUMH 3CYBHOXBUJIHOBOI EJTIACTOMETPII
B BAJIEKHOCTI BIJ] CTAIIi IEPBUHHOT'O OCTEOAPTPUTY

Anoramia. OcTeoapTpuUT 3aJIUINAETHCI OTHUM 13 HAMOLIBII PO3IIOBCIOAKEHNX Ta IHBAIIII3YIOUNX 3aXBOPIOBAHD
CBOrOJTeHHs. BiToMo, 110 KOJIIHHI CyTJI00M BITHOCATHCS JIO MICITh 13 HAMOLIBIIIUM PU3UKOM PO3BUTKY OCTE0APTPH-
Ty cepe 1HIIMUX CyTJI001B OpraHi3My JOAUHU. Y TOH ke Jac, BiIOMO, 10 Y PO3BUTKY Ta IIPOrPECyBAHHIO OCTEO-
apTPUTy OPUMMAIOTh YYACTh SK BHYTPIIITHBOCYIJIO00BI, TAK 1 1103aCyTrJI000B1 CTPYKTYPH, Cepell SKUX HANOLILIITY
yBary 3acyiyroByioThb MeHicku. Cepes pi3HOMAHITHUX METOMIB JTOCIIMKEHHSI HA CHOTOAHI TLIIBKHM €JIaCTOMETPIA
TO3BOJIAE€ BU3HAUYNUTH CTAaH MEHICKIB 0e3 30BHIMIHIX 03HAK IX YPaKeHHsL. MeTor mamroro ,HOCJIiﬂ?ReHHH OyJi0 BU-
SHAYEHHs BIIMIHHOCTEH IIOKA3HMKIB IPYXKHOCTI MEHICKIB y NAIl€HTIB B 3aJIEKHOCT] BiJl CTaALl 0CTE0apTPUTY.
Byno Bussreno, mo y namienTis 13 OA HaBiTh | cT. mpuCcyTHS CyTTeBa PISHULLA 110 IPYKHOCTI MEHICKIB 13 IIAIlleH-
TaMM KOHTPOJIBHOI IPYIIH, IIPH Y0MY BIAMIYAETHCS CTATHCTUYHO NOCTOBIPHA BLIMIHHICTD IIEPII 3a BCe 110 IPY#K-
HOCTI MeTlaJIbHUX MeHICKIB. [[0Ka3HUK IIJIBHOCTI MEHICKIB 30LJIBIIYeThCS 13 MIABUINEHHAM CTYIICHIO aPTPO3HUX
3MIH Ta TOB'SI3AHUH 13 CTYIEHEeM JIeTeHePaTUBHUX 3MIH MEHICKIB y cyryio0i. EsactoMeTpis € BUCOKOUYTIMBAM
METOOM [1arHOCTHKY JereHEePATUBHUX 3MIiH MEHICKIB KOJIIHHUX CyrJI00iB 1 Moe OyTH BUKOPHCTAHOIK JIJISI BU-
SIBJIEHHS PAHHIX, JOKJIHIYHAX CTA IIH IIaTOJOTIYHUX 3MIH MEHICKIB.
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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.

ocraHoBKa npoosemu OcTeoapTpUT 3aJI1-

IIAETHCS OHUM 13 HAMOL/IBIIT PO3IIOBCIOIKE -
HUX Ta 1HBAJIAI3YIOUNX 3aXBOPIOBAHB ChOTOEHHS
[2]. Bimomo, 1m0 KOJIIHHI CYrJIOOM BISHOCATBCS IO
MICITHh 13 HAWOLIBIIMM PU3UKOM PO3BUTKY OCTEO-
apTPUTy cepejl 1IHIIUX CYrJI00iB OpTraHiaMy JIIOJIU-
HHU. ¥ TOH ke Yac, BIOMO IO Y PO3BUTKY Ta IIPO-
rpecyBaHHI OCT€OAPTPUTY HPUAMAIOTH yYacThb SK
BHYTPIIITHLOCYTJI000B1, TaK 1 1103aCyTJI000B1 CTPYK-
TypH, cepell AKUX HAWOLIbIIY yBATy 3aC/IyrOBYIOTH
MEHICKH.

© Hpan B.M., Isagunprnii 1.B., [Hunkina JI.M., 2019

Amasia ocranHixX JOCITiIyKeHb Ta MyOIiKarii-
Haspricts 3MIH y MeHICKaX 3a3BHYAM IIPOSBIISIETHCS
3MEHIIIeHHSM 1X BUCOTH, BUPAYKEHUM IIPOJIA0yBAHHSIM,
JlereHePaATUBHIMY 3MIHAMU Y CprIcTypi MEHICKA, 30-
KpeMa PO3BHTKOM ,I[lJIHHOK (b16p03y, KICTO3HMX 3MIH [3]

VYV To#t e yac, 3MIHM MEHICKIB Ha CHOTOIHIII-
HIM JeHb POSTJIAMAITHCA AK ONWH 13 KJIIOUOBHX
axTopiB IIporpecyBaHHS OCTEOAPTPUTY, IO IIiM-
TBEPIKYETHCS IIPOCIEKTUBHUMU JTOCIIFKEHHAMN
3 BUKOPHUCTAHHAM PISHOMAHITHHMX BI3yaJIl3allliHuX
meronis, 3okpema MPT xomiuaux cyrmaobis [5].
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VYV Toii ke yac, MUTAHHS BU3HAYEHHS CTYIIEHS
JleTeHepaTUBHUX 3MIH Yy MEHICKaX Ha MOMEHT 3Bep-
HEHH$ KOKHOTO IIaI[leHTa He MOsKe OyTH BHpiIIeHe
TITPKH IUIAXOM IX Bigyasisamii, OCKUIBKU HaKOIH-
YeHl JIereHepaTUBHI 3MIHH, SIKI MOMKYTH IPU3BECTHU
10 BUHUKHEHHS YIIKOIKEeHHA MEHICKIB 3a3BUYAll He
BUSABJISIOTHCS JI0 MOMEHTY YIITKOISKEHHS KOTHUM Bl-
3yamisariiitnuMm MeTooM, Brriouaoun MPT [1].

OCKINBbKY OTPHUMAHHS OlOIICIMHOrO MaTepiary
MEHICKIB KOJIIHHOTO CYTJIOOy JIJIsI BU3HAYEHHS CTY-
TeHI0 JIeTeHepaTUBHUX 3MIH IMOB'sI3aHe 13 3HAYHU-
MH TPYJHOIIAMM SK TEXHIYHOT0, TAK 1 €THYHOTrO
XapakKTepy, MU 3BEPHYJIU yBATy HA METOJ eJIacTO-
rpadii 3CyBHOI XBUJIEH.

Enacrorpadisa scyesmoro xBmieio (E3X) — e
VJIBTPA3BYKOBUM METON TIArHOCTUKH, SKWN BH-
KOPHCTOBYE (PPOHT 3CYBHHUX XBUJIb, IO JTO3BOJISE
CTBOPIOBATH JBOBUMIPHE KOJBOPOBE KAPTUPYBAHHS
IIJIBHOCTI JTOC/TIIMKYBAHUX TKAHWH. B I11# TexXHOoJI0-
rii 3 BU3HAYEHOI0 YaCOBOI0 3aTPUMKOI YTBOPIOETh-
Cs OEKLIbKA TOYOK THCKY IO TJIMOMHI, BHACJIIIOK
YOT0 3CYyBHI XBUJIl (POPMYIOTH (PPOHT y BUTJISAM TAK
3anoro «xouyca Maxa». [IpocyBanHsa 11boro ppoH-
Ty BLC/IIAKOBYETBCS 32 JOIOMOTOK0 CIIEI[laJIBHOTO
YJIBTPa3BYKOBOTO CKAHYBAHHS, 10 1€ MOKJIMBICTD
Bi3yasJbHO BUSBJATH [UISHKM DISHOI IIBHIKIC-
TI0O 3CyBHHX XBMWJIb. [loTiM IIBUAKICTH KAPTyeThCS
koJsibopoM. OKpIM IOCTIIMKEeHHS KOJLOPOBUX eJjac-
TOrpaM IIPOBOAUTBCS €JIACTOMETPIsA 34 JIOIOMOTO0
0JTHOTO ab0 JEeKLITBKOX IIPOOHUX 00’€MiB, STKI MOMKYTH
BLJIBHO TIE€PEMIIIATACh Ta 3MIHIOBATHCH y PO3MIpI.
OrpuMmani 1H(POBI MaHI MOKYTH BLI00OpaKaTHUCh
y BUTJIAAl TMOKA3HUKIB IMBUIKOCTI 3CYyBHUX XBUJIb
(8 m/c), abo prmHOCTl (RPa) [4].

Y Toii se Jac B JiTepaTypl BIACYTHI IaHI MOS0 pe-
aynbraTtie E3X MeHICKIB y IAIlieHTIB 3 0CTe0apTPUTOM
B 3aJIESKHOCTI] BIJT CTaIli PO3BUTKY 3aXBOPIOBAHHSI.

Merorw Hammoro mociimkeHHs OyJIO BU3HAYEH-
Hs BIIMIHHOCTEH ITOKA3HHKIB IIPYKHOCTI MEHICKIB
y IAITIeHTIB B 3aJIEKHOCTI BiJl CTA 1l OCTE0APTPHUTY.

Buknan ocmosmoro marepiany Hawmwm Oyiio
obcresxeno 72 marrientu (41 skimka Ta 31 YOJIOBIK)
cepemHiM BIKOM 65,4+6,25 pOKIB 13 peHTIeHOJIOY-
"Humu cragamu ocreoaptputy I, IT ta I1I 3a Kellgren-
Lawrence Ta KouTpoJsibHA TpyTa 3 32 0cid cepegHIM
BikoM 45,4+3,28 6e3 03HAK 0CTEOAPTPUTY.
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JliarHO3 OCTE0apTPUTy BUCTABJSJIIA HA OCHOBI
3araJbHOMMPUMHATAX KpUTepiie [2; 3] Ta miaTeepm-
SKYBAJIA PEHTTEHOJIOTIYHO Ta YIBTPA3ByKOBUMHU Me-
ToHaMM. 13 MOCIIIsKeHHs BUKJIIOYAJIM HAIlleHTIB 13
pO3pHBAME MEHICKIB B aHAMHE3l, KICTOSHUMH 3Mi-
HAMU MEHICKIB, HASABHICTIO CHHIPOMY JT00POSTKICHOI
rimepMoOLIIBHOCTI CYTJIO0IB Ta HASABHICTIO CHHOBIITY
OyIIb — SKOTO CTYIIEHIO BUPAKEHOCTI.

Enacromerpudse moCIiIskeHHS MEHICKIB IIPOBO-
munu Ha amapari Radmir Ultima Expert B pesxmmi
2D enacromeTpii OKpeMo IJIA MeIiaJbHOIO Ta Jia-
TepaJIbHOT'0 MEHICKIB KOYKHOI'0 KOJIIHHOTO CyTJI00Y.

JIJ1sT KOMITI0TEepPHOT CTATUCTUYHOI 00POOKY TaHUX
BUKOPHUCTOBYBaIu Tabmumauuit pegakrop "Microsoft
Excel" Ta mporpamy cratucruuHoro anasnay Analyst
Soft Stat Plus, Bepcii 6.7.1, 2018 poxy.

Jlis amasmiay HOpMaJIbHOCTI POITIOALIY OTpUMAa-
HUX JAHUX BUKOPHCTOBYBaJsm Kpurtepii Jlimmiedop-
ca ta [llamipo — Vinka. {1 BusHavyeHHS HOPMAJIb-
HOCT1 BUKOPHUCTOBYBaJH piBeHb p<0,05. ¥V Bumagxy
HOPMAJIFHOTO PO3MOLIY JaHUX 00UYMC/I0BAINA 3HA-
YeHHSs cepeIHbol apudMernyHol Beandauan (M) 1 ce-
pPenHbOI KBAAPATHYHOI IMMOMUJIKKA Pe3yabrary (m).
BiporiguicTs pi3HUIN MK TOKA3HUKAMH, STK1 ITIOPIB-
HIOBAJINCH, BU3HAYAIN 34 JOMOMOIOI0 t-KpUTEpiio
CreionenTra. /s aHamiay KOpeJAIIMHUX 3B SI3KIB
BUKOpHucToBYBasu Merox Ilipcona.

Y BHnanKy BiACYTHOCTI HOPMAJIBHOIO PO3NOMI-
JIy FOCIIPKYBAHMX NAHWX IIEHTPAJIbHI TeHIeHIN
Ta JUCIepCli JOCIIIMKYyBaHUX O3HAK OIMCYBAJIM 34
nmoromoroio memianu (Me) Ta 1HTEPKBAPTUIBHOTO
poamaxy (25 Ta 75 mporterTmi). s momibImoro
IOCTITKeHHS BUKOPUCTOByBaJin Kputepili Mawn-
Ha — YitHi, Bansga — Boabdosina, Koamoroposa —
CwmipuoBa. CTaTHCTHYHO 3HAYMMHUMH BBAKAIIUCH
BIAMIHHOCTI Ha piBHI p<0,05.

Ilicns mpoBemeHHs 00CTeeHb HAMM OYB po3pa-
XOBAHUM CepemHiil MOKA3HHWK IIPY’KHOCTI Meaialib-
HUX Ta JIATePaJIbHUX MEHICKIB KOJIHHUX CyTJIOOIB,
cepenHif IOKA3HHK MAaKCHMAJILHUX Ta MIHIMAJIb-
HUX 3HAYEHb B 3aJI€KHOCTI B1J CTAIli OCTE0aAPTPHUTY.
OrpuMasni gami BimoOpaskeHl B TAOIMIIAX.

OTrpuMani gaHl T03BOJISIOTH 3POOUTH BUCHOBOK,
mo y marieHnTiB 13 OA maBith | cr. marienTis mpu-
CYTHSI CyTTE€BA PISHUIIA II0 IIPYKHOCTI MEHICKIB,
IpH YOMY BIOMIYAETHCS CTATHCTUYHO IOCTOBIPHA
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Tabauma 1
CepenHi, MakcuMaJIbHI Ta MiHIMaJIbHI IOKA3HUKU IIPYKHOCTI MEHICKiB
y maifieHTiB i3 ocTeoapTpUTOM TA y NAi€HTiB KOHTPOJIBHOI rpyu
IMauienTn ia OA T cr KonTposibaa rpyna
ITapamerp 3HaueHb - - = ~ . =
npysxHOCTi, KIla JIaTepa..m,Hnn MemaJ!LHI/m JIaTepa{ILHnn Meman.LHpm p
MeHicKk MeHicKk MEHiCK MeHiCK
Cepenue sHavYCHHS 6,7+0,95 7,9+0,95 4,2+0,87* 4,5+0,91 SO0
Maxcumym 6,9 8,5 5,9 5,6
Mixrimym 5,5 7,1 3,5 3,2
Tabaunsa 2
CepeaHi mNOKa3HUKU KOPCTKOCTI MeHicKiB y nanieuTis 3 OA kosrinaux cyrio06ie II Ta III cr.
IIamienTu iz OAII crT. IManienTu ia OA III cT.
Ilapamerp 3HaueHsn " . > " . "
npysxHOCTI, KIla JIaTepagn;HI/m Meman_LHnn JIaTepagIprm Memaqnnnn p
MEHIiCK MeHicKk MEHiCK MEHIiCK
CepenHe 3HAUYEHHS 8,6+0,95 9,84+0,95 11,6+0,87 12,7+1,85 <0,001
Maxcumym 9,1 10,8 14,5 15,9
Minimym 7,6 8,1 8,9 9,2
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Bi,ILMiHHiCTB TepIn 3a BCe IO IIPYsKHOCTI Me,t[ianb-
HUX MEHICKIB, y TOH 49ac, SK PISHALS 10 IPYKHOCTI
JlaTepasbHAX MEHICKIB y AIleHTIB 13 PAHHIMH CTa-
AiSIMI OCTEOAPTHUTY € CTATHUCTHIHO HEIOCTOBIPHOD,
1[0 IIATBEP/FKYETHCS TaHUMU JIITEPATYPHU MIPO IIe-
peBaskHe yparKeHHSI 0CTe0APTPUTOM IIePeIyCciM Me-
MAaJIbHOI YaCTUHU CYTJIO0Y.

[Tpu mopiBHSJIBHOMY aHAJII31 3HAUYEHD IIPYKHOC-
Ti MmenickiB y marieHTis 3 OA II ta III ct. Hamu Gyu
OoTpUMaH]1 pe3yabTaTH, BiobpaskeHi y Tabir. 2.
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Takym yMHOM, Ha OCHOB1 IIPOBEIEHUX IOCJILI-
SKeHb, MOYKHA 3POOUTH HACTYIIHI BUCHOBKH:

* MOKA3HUK I1JIbHOCT] MEHICKIB 301/IBIIYeThC 13
HiABUINEHHAM CTYIIEHI0 apTPO3HUX 3MIH y CYTrJIo0i
Ta TIOB'SA3aHUU 13 CTyIIeHEeM [IereHepaTUBHUX 3MIH
MEHICKIB y cyrno6i

* €JIACTOMETpisl € BUCOKOUYTJIMBAM MeETOLOM Jiia-
THOCTHUKH JeTeHEePATUBHIX 3MIH MEHICKIB KOJIHHUX CY-
TJ1001B 1 MOsKe OyTH BHKOPHCTAHOIO VIS BUSIBIICHHS PaH-
HIX, JTOKJTIHIYHUX CTA/IiH IIATOJIOTIYHIX 3MIH MEHICKIB.
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