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HucepraniiiHa poOOTa MPUCBAYEHA BHPINIEHHIO AaKTyaJbHOIO HAyKOBOI'O
3aBJAHHS TPaBMATOJIOTI Ta OPTOMNEli — MOKpPAILIEHHS pPEe3yJIbTaTiB TOTAJIBHOIO
€HJO0IPOTE3yBaHHs KOJIHHOIO Cyrjioda 3 BTOPUHHUM OCTE€0apTPO30M y XBOPUX Ha
PEBMATOINHUI apTPUT, YCKIAJTHEHOTO 0araTOMIOIMHHUMU 1eOopMaLisIMU.

Pesmatoinnuii aptput (PA) Ha cywyacHOMy eTami pPO3BUTKY MEIUIIMHU
PO3IIIAIAETHCA K XPOHIYHE CUCTEMHE 3aMaJIbHE 3aXBOPIOBAHHS CIIOJYYHOI TKAHUHU
3 TPOTrPeCyrOuHMM YPaKCHHAM CYIJIOOIB 3a TUIIOM CHUMETPUYHOTO €PO3UBHO-
JNECTPYKTUBHOTO NTaHApTpuUTy [1].

PA — omHa 3 OCHOBHMX MpoOJieM CydacHOi PEBMATOJIOTI Ta OpPTOMEii.
[TommpeHHs bOTO 3aXBOPIOBAHHS CE€pel TOPOCIOro HaceneHHs cranoButh 5S0—-100
HoBux BunazakiB Ha 100 000 (6mu3bko 0,5-2 %). CmiBBiHOIICHHS MiXK JKIHKAMH Ta
YOJIOBIKaMH, siKi XBopitoTh Ha PA — 3:1, mpu 1boMy ypaxaroThCsl MpPEICTaBHUKU
BCIX BIKOBHX TpYII, BKJIIOUYAIOUU JAITEH Ta OCI0 MOXMJIOTO BIKY, OJHAK MK JIE0I0TY
3axBOproBaHHs npumnagae Ha 3055 pokiB [2]. PA HamexuTh 10 3aXBOpIOBaHb, SKi
BKOPOUYYIOTh TPUBATICTH KUTTS Ta MPU3BOJATH 10 CEPHO3HOT 1HBAIIU3AIIIT XBOPHUX.
Maiixe 50 % mnariieHTiB mpoTarom nepmux 10 pokiB BiJl MOYAaTKy XBOPOOU CTaIOTh
iHBanmigamu. bnusbko 33 % XBopuX, SKI NpalioBajd 10 MOMEHTY BUHUKHEHHS
3aXBOPIOBAHHS, 3MYIIICHI 3BIILHUTUCS YK€ B mepIii 5 pokiB xBopoou. Kpim 11poro,
MOPIBHSHO 3 JIFOJABMHM LBOTO XK BIKY 1 CTaTi, fIKi HE XBOPIIOTh Ha PEBMATOIAHHIMA
apTpUT, CMEPTHICTh XBOopuX Ha PA Buma y 2-2,5 paza. ¥V minomy PA ckopouye

TPUBATICTh JKUTTS TamieHTiB Ha 5-10 pokiB, y TOMy 4YHCIlI W 3a paxyHOK



komopOianocTi (James O'Dell MD, 2020).

Ypaxenns komaauX cyrio6iB (KoC) mpu PA BinmivaroTecs y 70 % Bumankax.
Ile € HaWOUIBII MOMIMPEHOIO MPUYMHOIO BTPATHU MPale3JaTHOCTI, MOMJIMBOCTI
caMOoOOCITyroOByBaHHS, XBOP1 CTAIOTh TSHXKKUMU 1HBAIIIIaMH, OCKUIBKU 3aXBOPIOBAHHS
CYNpPOBOIKYEThCSA AeopMamisiMi Yy GPOHTAIBHIA Ta cariTadbHIA TUIONMHAX 3
PO3BUTKOM JUCKODJAHTHHX TIOJIO)KEHb HIDKHIX KIHIIIBOK, IO MPU3BOJAATH [0
JacTKOBOI a00 MOBHOI BTpatu (YyHKIIIi omopw i Xoasom [3]. YpakeHHS KOJIHHUX
CyrJIo0iB y TaKWMX XBOPHUX Ha I3HIX CTaaisX BIAOYBA€ThCA MO THUIY BTOPHUHHOTO
roHapTpo3y 3 popmyBaHHsIM nedopmaliiii y GpoHTANIBHIN 1 cariTadbHIN IJIOIMIMHAX.
Bnacmiiok 1p0oro XBopi Takoxk 1Mo30yBarOThCsl MOKIMBOCTI CAMOOOCIYyTrOBYBaHHS Ta
CTalOTh TSHKKUMU iHBamigamu [4, 5]. Tak, micist 5 pokiB TpUBAJIOCTI 3aXBOPIOBAHHS,
10 50 % marieHTiB CTalOTh Helpare3gaTHUMH [6].

Jlmst  peBMaTOiMHOTO  apTPUTy, HANPUKIAA, XapakTepHO (OpPMYyBaHHS
apTPOTEHHUX KOHTPAKTyp y CYrjo0ax, 10 PO3BUBAIOTHCS BHACHIJOK CTPYKTYPHUX
3MiH Y CYTJIOOOBUX KIHISX KICTOK Ta/ab0 B KalCyJbHO-3B’SI3KOBOMY amapari 4epes
rocTpuii ab0 XpOHIYHMMA 3amayibHUM mporec [7, 8]. 3amambHUM Tporec y cyriiooi
OpU3BOAUTH 10 (OPMYBaHHS  BHYTPIIIHBOCYTJIOOOBUX — CHANWOK,  (h1OpO3HHUX
pO3pOCTaHb Ta pyOlEBUX 3MiH Kamcyjiu cyrioda [9]. B ocraHHI poKH METOJIOM
BUOOpPY OPTOMEAMYHOTO JIKyBaHHA XBOPHX Ha TOHApPTPO3 3a JaHUMH OaraThox
aBTOPIB € eHjomnpore3yBaHHs cyrio6iB [10, 11]. Anamiz JiTepaTypHHUX IKepen
CBIUUTH MPO TMEBHI MPOOJIEMH, 110 BUHUKAIOTh MICHIs Takux omepariii [12, 13, 14].
TpuBamicts QPyHKITIOHYBaHHS MPOTE3a 3aJIEKUTh, y MEPITY Yepry, BiJl BiAMOBIIHOCTI
€JIEMEHTIB EHJONpOoTe3a aHaTOMIYHIA OyaoBl cyrmoba, mo npu PA He
CYNPOBOIKYETHCS 3HAYHOIO aJaNTaIliifHO0 MepeOya0BOI0 KICTKUA Ta M’ SIKUX TKaHWH
IIPY HaBaHTAXXCHHI 1 pyxax, a TAKOXK HASIBHICTIO OCTEOTNOPO3Y KiCTOK, IO (OPMYIOTh
cyrino6 [15, 16].

B ocHOBY po0OTH MOKJIAJEHO aHaji3 pe3yibTaTiB JIarHOCTHKHU Ta JIIKYBaHHS
103 mamieHTiB 3 OaratoryiOIMHHUMU ochoBUMHU Aedopmamisimu  KoC, ki
nepeOyBali Ha CTal[lOHApHOMY JIKyBaHHI y BUIIUII 3aXBOPIOBaHb CYTJIOOIB Y

nopociux JIY «Iucturyt TpaBmarosorii Ta optonenii HAMH VYkpaiam» (M. KuiB) B
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nepion 3 2021 mo 2024 poxu, 3 Hux 43 (47 %) xBopux Ha PA 3 BTOpMHHUM
octeoaptpo3oM KoC (rpyma A) ta 60 (53 %) XxBOpuX Ha MEPBUHHUN OCTEOAPTPO3
KoC (rpyna b). 3a ueit yac Bukonano 119 ennomnporesyBans KoC, 3 Hux 46 xBopum
HAa PEBMATOITHUN apTPUT 3 BTOpUHHUM octeoapTpozoM KoC Tta 73 xBOpuM Ha
nepBuHHUN ocTeoapTpo3 KoC. 3okpema, rpymy A ckimagamm 39 kiHOK Ta 4
40JIOBIKIB, Tpyny b — 35 kiHok Ta 25 4osnoBikiB. Bik mamieHTiB ckiaanas Big 40 10 65
POKIB (cepenHiil Bik + 53 pokn).

OCHOBHUM 3aBJaHHSIM KJIIHIKO-OPTONEAUYHOTO JAOCTIIPKEHHS OYyJI0 BUBYECHHS
ocobmmBocteit ypakenHs 1 ctaH KoC xBopux Ha PA. 3 1i€0 MeTO0 MpOBOAUBCS
aHall3 AaHAMHECTHMYHUX JaHUX, 110 OyJW OTpuMaHl BiJ XBOPOro, MEAUYHOI
JIOKYMEHTAIlll 3 TOMepeHIX €TamiB JIIKYBaHHS, PEHTIC€HOJOTIYHOT JUHAMIKUA 3MiH
ypake€HUX KOJIIHHHUX CYTJIO01B, 1a00paTOpHUX JaHUX.

B OCHOBY METOOMKHM KUIBKICHOI OI[IHKA KOHTPAKTYp BEJHMKUX CYIrio0IB
MOKJIaJ€HO 3aBJIaHHA BHU3HAYMTH 1ii CTaH, €JaCTHUYHICTh TKAHUH CyTJo0a,
MIIJATIMBICT KOHTPAKTYPHU 10 30BHILIHBOT KOpUryt04oi Aii. OLiHKa CUIIM 3BOPOTHOI
peakxiiii TKaHWH J0 MPUKIIAJEHOT0 3yCHIIS OCHOBaHA Ha PEECTpallii CHIIM MPOTUIIT 10
PO3TSATHEHHS 3MIHEHUX CYrJo00BUX 1 MapacyrioOOBHMX TKaHMH B YMOBax
KOHTPAKTypH, a TaKOX peecTpalii 3MIHM CYrjo00BOro KyTa TPH JI030BAHOMY
HaBaHTA)KEHHI.

3 METOI MOKpalleHHsI Pe3yJbTaTiB €HI0NPOTE3yBaHHS KOJIHHOTO Cyrjioba y
xBopux Ha PA 3 OGaraTormiommHHUMEU AedopMaiiissMi Ta TONEPEKEHHS PAHHbOI
HECTaOUIBHOCTI KOMITOHEHTIB €HJOMpPOTe3a, OUIBIIOI MIPO BEIMKOTOMLIKOBOTO,
0yJI0 BUBUCHO MOKA3HUKU OCTEOT€HHOI aKTUBHOCTI CTPOMAJIbHUX (ME3CHXIMaTbHUX )
cTOBOYpOBUX KJIITUH KicTKOBOTO MO3Ky (CCK KM) cyrno0oBux KIHIIIB KOJIHHOTO
cyrnmoba (mepeaHi Ta 3aAHI  BUUIUIM  IJIATO  TPOKCUMAIbHOTO  BIAJLITY
BEJIMKOTOMIJIKOBOI KICTKM) XBOPMX Ha BTOPUHHUM TOHAapTpo3 Ha TpyHTI PA Ta
XBOPUX Ha TIEPBUHHUIN TOHAPTPO3 32 HASTBHOCTI 6AraTOTUIONIMHHUX Jedopmartiii.

Knwuoei cnoea: peBMATOiNHUN apTPUT, KOJIHHUW CyIJIoO, 3TrUHAJIbHA
KOHTpaKTypa, BaJlbrycHa nedopmariis, BapycHa aedopMallis, KOJOHIE€yTBOPIOOYI

onunuill (HiOpoOIacTiB, cTpoManbHI (MEe3eHXIMaJIbHI) CTOBOYPOBI KIIITHHH, TOTAJbHE
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EHJIONPOTE3yBaHHs, TiOlAIbHUN TOJIOBXKYBay4, HaIpyKeHO-IePOpMYIOUUN CTaH,
MOAYJb  TIPYXKHOCTI,  OloMexaHika, CKIHYCHHO-CJIEMEHTHE  MOJICTIOBaHHS,

MaTeMaTU4YHa MOjielb, KoedimieHT XayHcdisiia, KOMIT I0TepHa ToMorpadisi.
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D. I. Kachan. Total knee arthroplasty with secondary osteoarthritis in
patients with rheumatoid arthritis aggravated by multiplanar deformities. —
Qualifying research paper preserving manuscript rights.

Dissertation for the degree of Doctor of Philosophy (PhD) in 14.01.21
“Traumatology and orthopedics” (222 — Medicine). — Public entity “Traumatology and
Orthopedics Institute of National Academy of Sciences of Ukraine”, Kyiv, 2025.

The dissertation work focuses on solving the actual scientific task of
traumatology and orthopedics: improving the results of orthopedic treatment of
secondary osteoarthritis of the knee joint in patients with rheumatoid arthritis
aggravated by multiplanar deformations.

Rheumatoid arthritis (RA) at the current development level of medicine is
described as a chronic systemic inflammatory disease of the connective tissue with
progressive damage of joints by the type of symmetrical erosive-destructive
panarthritis [1].

RA is one of the major problems of modern rheumatology and orthopedics
because of the significant incidence of this disease among the adult population (about
0,5-2,0 %), which makes 50-100 new cases per 100,000 people. The ratio between
women and men with RA is 2-3:1. At the same time, representatives of all age
groups are affected, including children and the elderly, but the peak of the disease
onset falls at 30-55 years [2]. RA is a life-shortening disease that causes severe
disability. Almost 50 % of patients become disabled during the first 10 years from the
onset of the disease. Approximately 33 % of patients who were employed prior to the
onset of the disease are forced to resign within the first 5 years of the disease. In
addition, compared to people of the same age and sex who do not suffer from
rheumatoid arthritis, the mortality rate of patients with RA is 2-2,5 times higher.
Overall, RA reduces life expectancy by 5-10 years, including due to comorbidities.
(James O’Dell, MD, 2020).

Damage to the knee joints (KJ) in RA is noted in 70 % of cases. It is the most

common cause of disability, self-care, with patients becoming severely disabled,
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because the disease is accompanied by deformities and contractures with the
development of discordant positions of the lower limbs, which lead to a partial or
complete loss of the function of support and ambulation [3]. Damage to the knee
joints in such patients in the late stages occurs according to the type of secondary
gonarthrosis with the formation of deformations in the frontal and sagittal planes. As
a result, patients also lose the ability of self-care and become severely disabled [4, 5].
Thus, after 5 years of disease, up to 50 % of patients become disabled [6].
Rheumatoid arthritis, for example, is characterized by the formation of
arthrogenic contractures in the joints, which develop as a result of structural changes
in the articular ends of bones and/or in the capsular ligamentous apparatus due to an
acute or chronic inflammatory process [7, 8]. The inflammatory process in the joint
leads to the formation of intra-articular adhesions, fibrous masses and cicatricial
changes of the joint capsule [9]. According to many authors, the method of choice for
orthopedic treatment of patients with gonarthrosis in recent years is joint
replacement. [10, 11]. Analysis of the literature indicates that there are certain
problems that arise after such surgeries [12, 13, 14]. The lifespan of the prosthesis
depends primarily on the correspondence of the endoprosthesis elements to the
anatomical structure of the joint, which in RA is not accompanied by a significant
adaptive reconstruction of bone and soft tissues under load and movements and the
presence of periarticular osteoporosis [15]. The work is based on the analysis of the
diagnostics and treatment outcomes of 103 patients with multiplanar axial deformities
of the knee joint that were treated in the department for Joint Diseases among Adults
of the public entity "National traumatology and Orthopedics Institute of the National
Academy of Medical Sciences of Ukraine" (Kyiv) from 2021 to 2024, of which 43
(47 %) were RA patients with secondary osteoarthritis of the knee joint (group A)
and 60 (53 %) patients with primary osteoarthrosis of the knee joint (group B). 119
knee arthroplasty procedures were performed within that period of time, including 46
patients with rheumatoid arthritis with secondary knee joint osteoarthritis and 73
patients with primary knee osteoarthritis. In particular, group A consisted of 39
women and 4 men, group B - 35 women and 25 men. The age of the patients ranged



from 40 to 65 years (average age = 53 years).

The main task of clinical and orthopedic research was to study the features of
the lesion and state of the knee joint of the patients with RA. For this purpose,
patients” medical history, medical records from previous treatment stages,
radiological dynamics of changes in the affected knee joints, and laboratory data were
analyzed.

The quantitative assessment of large joints' contracture is based on the task of
determining its condition, the elasticity of the joint tissues, and the susceptibility of
the contracture to external corrective action. The assessment of the tissue reverse
reaction force to the applied effort is based on recording the counterforce to the
stretching of the changed articular and para-articular tissues in the contracture, as
well as the recording of the change of the articular angle under the gradual load
increase.

To improve the results of knee joint arthroplasty in patients with RA with
multiplanar deformities and prevent early instability of the arthroplasty components,
a study of the indicators of osteogenic activity of bone marrow stromal
(mesenchymal) stem cells (SMSCs) of the articular ends of the knee joint (anterior
and posterior sections of the plateau of the proximal part of the tibia) of the patients
with secondary gonarthrosis in the setting of RA and patients with primary
gonarthrosis with presence of multiplanar deformities was performed.

Keywords: rheumatoid arthritis, knee joint, flexion contracture, valgus
deformity varus deformity, fibroblast colony-forming units, stromal (mesenchymal)
stem cells, total arthroplasty, tibial stem extension, stress-strain state, Young’s
modulus, finite element method, mathematical model, biomechanics, computed

tomography, Hounsfield scale.
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BCTYII

AKTyajabHicTb Temu. PeBmaroimumii aptput (PA) Ha cydacHomy eTami
PO3BUTKY MEAMIIMHU PO3TISIAETHCS IK XPOHIYHE CUCTEMHE 3allaibHE 3aXBOPIOBAHHS
CTHOJYYHOI TKAaHUHH 3 IPOTPECYIOUUM YPAKEHHSIM CYTI001B 32 TUIIOM CUMETPUIHOTO
€pO3UBHO-ACCTPYKTUBHOTO MTaHAPTpUTY [17].

PA — ongHa 3 OCHOBHUX MpoOJeM CydacHOI PEeBMATOJIOTiI Ta OpTomemii y
3B 3Ky 31 3HAUHUM TOIIMPEHHSM IIOTO 3aXBOPIOBAHHA Cepel] JOPOCIHUX (OIMU3BKO
0,5-2,0 %), mo cranoButh 50-100 HOBuX BHmankiB Ha 100 000 HaceneHHS.
CriBBITHOIIEHHS MDK JKIHKaMU Ta YOJIOBIKamH, siki xBopitoTh Ha PA — 3:1, npu
bOMY YpaXXalOTbCA MPEACTABHUKH BCIX BIKOBHUX TpyI, BKJIIOYAIOUM JITEH Ta 0ci0
MOXHJIOTO BIKYy, OJHAK MK 10Ty 3aXBOpIOBaHHsA npumagae Ha 30—55 pokis [18].
PA Hanexxuth 0 3aXBOPIOBaHb, IKI BKOPOUYIOTh TPUBAIICTh JKUTTS Ta MPHU3BOAATDH
10 cepilo3Hoi 1HBamiAu3aiii xBopux. Maibke 50 % mnarieHTiB npoTsrom nepmux 10
POKIB BiJ TMOYATKy XBOpPOOM CTaroTh iHBamigamu. bmusbko 33 % XBopux, fKi
MpaIOBAIA 10 MOMEHTY BUHUKHEHHS 3aXBOPIOBAHHS, 3MYIIICHI 3BITLHUTHCS YK€ B
nepii 5 pokiB xBopoou. KpiM mporo, mopiBHSIHO 3 0co0aMH IBOTO X BIKY 1 CTaTi, SKi
HE XBOPIIOTh Ha PEBMATOIAHHUNA apTPUT, CMEPTHICTh XxBopux Ha PA Buma y 2-2,5
pasu. Y uinomy PA ckopouye TpuBamicTh XKHUTTA mamieHTiB Ha 5—10 pokiB, y ToMy
YHCIIl i 32 paxyHOK koMopOiaHocTi (James O'Dell, MD, 2020).

VYpaxenns koninHux cyrio6is (KoC) nmpu PA Binmivarotbest y 70 % Bunaakax.
Ile € HaOUIBII TOMMPEHOI MPUYUHOIO BTPATHU MPAIE3JaTHOCTI, MOMJIMBOCTI
caMOOOCITyTrOBYBaHHS, XBOP1 CTAIOTh TSHXKKMUMH 1HBAJIIJIAMU, OCKUIBKH 3aXBOPIOBAHHS
CYTPOBOJIKYETHCS AeopMaIlisiMA Ta KOHTPAKTYpaMH 3 PO3BUTKOM TUCKOPIAHTHHUX
MOJIOKEHb HIDKHIX KIHIIIBOK, IO TPHU3BOASATH O YacCTKOBOI a00 TOBHOI BTpaTu
¢GyHkii omopu i xonp6u [19]. YpakeHHsI KOJIHHUX CYIJIO0IB y TaKUX XBOPHX Ha
Mi3HIX CTafisiX BiAOYyBae€TbCS 3a TUIIOM BTOPUHHOTO TOHAPTPO3y 3 (POPMYBaHHSIM
nedopmariiil y ppoHTaNBHIN 1 cariTaybHINM mUIonHax. BHACTIIOK IBOTO XBOP1 TaAKOX
n030yBalOThCA MOKIIMBOCTI CAMOOOCIIYTOBYBAHHS M CTAalOTh TSXKKMMH 1HBAJIIaMU

[20]. Tak, micas 5 pokiB TpuBamocti 3axBoproBaHHs 10 50 % mMmalieHTIB CTAIOTh
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Henparne3gaTaumu [21].

Jlis  peBMaTOimHOTO  apTpUTy, HANpPUKIAJ, XapakTepHo (opmyBaHHA
apTPOTEHHUX KOHTPAKTyp y Cyrjo0ax, 10 PO3BUBAIOTHCS BHACHIJOK CTPYKTYPHUX
3MIH Y CYTJIOOOBUX KIHIIAX KICTOK Ta/ab0 B KalCyJIbHO-3B’SI3KOBOMY arapari 4epes
rocTpuii abo XpOoHIYHHUM 3ananbHui mpouec [22, 23]. 3ananbHuil mporec y cyriao0i
NPU3BOJUTE 10 (opMyBaHHS  BHYTPIITHBOCYTJIOOOBUX  CIaiioK, (H1Opo3HUX
po3pocTaHb Ta pyOleBHX 3MiH Karcyiau cyrioda [24]. B octanHi poku MeTOIOM
BUOOpPY OPTOMEAMYHOTO JIKyBaHHA XBOPHX Ha TOHApTPO3 3a JaHUMH 0araThoX
aBTOPIB € EHJAOINPOTE3yBaHHS CyrJIo0iB [25, 26]. AHami3z JiTepaTypHUX JKepen
CBIUHTD PO TEBHI MPOOJIEMH, 110 BUHUKAIOTH ICIsA TakKuX omeparii [27, 28, 29].
TpuBanicts PyHKIIIOHYBaHHS MPOTE3a 3aJEKUTh, y MEPIITY Yepry, BiJl BiAMOBIAHOCTI
€JIEMEHTIB EHJONpOTe3a aHaTOMIYHIA OyaoBl cyrimoba, mo npu PA He
CYIPOBOJIKYETHCS 3HAYHOIO aJalTalliiiHOI0 Mepe0y10BOI0 KICTKM Ta M’ SIKUX TKaHUH
IpY HABAaHTAXXCHHI 1 pyXaX, Ta HasHICTIO MePUaPTHKYJIIpHOTO ocTeonopo3y [30, 31].

B ocTtanH1 poku MeT0/10M BUOOpY Ha MI3HIX CTAISIX PEBMATOITHOTO apTPUTY
3 €pO3UBHO-JECTPYKTUBHUM YPAXKEHHSAM KOJIIHHOTO CYrjio0a € eHA0NPOTe3yBaHHS
[32, 33, 34, 35]. Iloka3zaHHSIMH IO I[LOTO XIpYypridHOTO METOAY BiTHOBJICHHS
(GyHKLIT KOJIHHOTO Cyrio0a € BUPaXeHl JIereHepaTHUBHO-IECTPYKTUBHI 3MIHU
CYTJ1000BUX MOBEPXOHb, OOJILOBHM CUHIIPOM, 3Ha4HI (PYHKIIIOHAIbHI MOPYIIEHHS
BHACIIJIOK KOHTPAKTyp, OCbOBHX Jedopmaiiil, ocoOJUBO MpPH JUCKOPAAHTHHUX
TIOJIOXKCHHSX KiHIIBOK [36].

EnponpoTe3yBaHHs KOJIHHOTO Cyrio0a — OAWH 3 HalOUIbIl e(heKTUBHUX Ta
NEPCHEKTUBHUX METO/IIB BIJHOBJICHHS (DYHKIIIT KOJIHHOTO Cyrjio0a y XBOpUX Ha
PEBMATOITHUIM apTPUT HA MI3HIX CTaisAX 3axBoproBanHsA. OHAK, HE3BAKAIOYM HA
3HAYHi IOCSITHEHHS Y PO3BUTKY €HAOMPOTE3yBAaHHS KOJIHHOTO CYTiio0a y XBOPHX
Ha PEBMATOITHUNA apTpUT, OaraTo MUTaHb JIMIIAKOTHCS IUCKyTaOenpbHUMHU. Tak,
noTpeOyIoTh YJOCKOHAJICHHS TEXHOJIOTIS E€HAONPOTEe3yBaHHA TMpPU 3HAYHHUX
3TUHAJBHUX KOHTpakTypax, ochoBux aAedopmanisax KoC, oOrpyHTyBaHHS
ontuMaibHOro omepaniiiHoro nocryny no KoC, ocobmuBo y Bumaakax HoOro

PUTIIHOCTI Ta aHKLIO03Y, MOTINOJIEHOTO BUBYEHHS CTPYKTYPHO- (PYHKI[IOHAIBHOTO



CTaHy KICTKOBOI TKAaHMHM 3 METOI0 MPOBEIEHHS MNPOQIIaKTUYHUX 3aXOiB,
CIIPSMOBAaHUX Ha IOKPALICHHS 1i CTaHy.

3B'A30k po0OTHM 3 HAYKOBHMHM NPOrpaMaMM, ILUIAHAMHM, TEMaMHU.
Huceprarniitna po6oTa BUKOHaHA BIJIMOBIIHO JI0 IJIAHY HAYKOBO-IOCITHUX POOIT
NV «HarmionaneHuii iHCTUTYT TpaBmaToJjorii Ta opronenii HAMH VYkpainu» 1 €
(dbparMeHTOM HayKOBO-JIOCTITHOT poOOTH «BHUBYMTH KII1HIKO-MOP(OJIOTIYHI Ta
OlomexaHiuyHI 0COOMMBOCTI  (OpMyBaHHA OaraTOTUIONIMHHUX JedopMariii
KOJIIHHOTO Cyrjioba y XBOpUX Ha PEBMATOiHUNA apTPUT 3 METOIO MiJABUIICHHS
eeKTHUBHOCTI TX JIiKyBaHHs» (HOMep aepkaBHoi peectpartii 0120U100370).

Merta AOCTiTKEeHHS. [ToxpammTu pe3yibTaTh TOTAJILHOTO
CHJONPOTE3yBaHHS KOJIHHOrO cyrioba xBopux Ha PA 3a HagBHOCTI
OaraToruIONIMHHUX JepopMalliii IUIIXOM PO3POOKH TaKTUKH Tepeaornepariinoi
MIATOTOBKH W YAOCKOHAJICHHS TEXHIKM C€HJIONMPOTE3YBaHHS Ha OCHOBI BHUBUYCHHS
KIIHIYHUX, OlOMEXaHIYHHX, KyJIbTYpalbHUX I[IOKA3HUKIB Ta pPE3yJbTaTiB
KOMIT FOTepHO1 ToMorpadii

3aBaaHHA JOCTIIKeHHS.
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[IpoBecTn aHami3 OCOOIMBOCTEM KIIHIYHOTO OOCTEXEHHS XBopux Ha PA 3
0araTorIoNMHHUMU JeopMaIlisiMi KOJIHHOTO Cyriio0a.

[IpoananizyBaT BigAajieHi pe3yibTaTtu eHaonpore3dyBaHHs KoC y xBopux Ha
PA 3a nHasBHOCTI OaraTOIJIOMMHHMUX Jedopmalliii, BUBYUTH TMOMWIKU Ta
YCKJIQHEHHS, BIAMPAIIOBATH 3aX0H 100 iX IPODIIaKTHKHY.

BuBuuti 0CcOOMMBOCTI OlOMEXaHIKM HIDKHBOI KIHI[IBKA 3a HasIBHOCTI
OararoruionMHHUX JaedopMaliii KoJiHHOTO cyrioba y xBopux Ha PA Ha
OCHOBI IMITaIlIiHOT TBEPAOTUIbHOI 3D-MO1e711 KOJIHHOTO CyTio0a.

Ha ocnogi momapoBux KT ckaniB KOJIHHOTO Cyrjioba MUISIXOM IMITAIiifHOTO
CKIHUCHHO-CJICMCHTHOTO MOJICITIOBAHHS BHUBYHUTH T€TCPOTCHHICTH CTPYKTYPH
cyOXOoHIpanbHOL KICTKOBO1 TKaHWHU IPOKCUMAJIbHOTO BIJILTY
BEJTMKOTOMUIKOBOI KICTKH.

JlocmauTh TMOKAa3HUKH OCTEOTCHHOI AaKTHMBHOCTI  CIOHTIO3HOI  KICTKH

MIPOKCUMAJILHOTO BiJIIITy BEJIMKOTOMIJIKOBOT KICTKHM 3 TIIMOMHU 1 ¢M 1 3 cM Bia
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CyIJIOOOBOI TOBEpPXHI, a CaM€ 3 MDKBHUPOCTKOBOI CIIOHTIO3M 1 CIOHT103HU
BHUPOCTKIB IUIaTO MPOKCUMAIBHOTO BIJIIUTY BEIMKOTOMIIKOBOI KICTKH XBOPUX
Ha PA 3a HassBHOCTI OaraTorionuHHuX AehopMaliii.

6. [lopiBHATH mapameTpu nmoka3zHUKiB octeoreHHoi akTuBHOCTI CCK KM xBopux
Ha BTOPUMHHHUI rOHApTpO3 Ha TPyHTI PA Ta XBOpHX Ha MEPBUHHUIN TOHAPTPO3
3a HasIBHOCT1 0araToIIOMMUHHUX e opMaIlrii.

7. BuBuntH KOpENAIiiHI 3aJEKHOCTI MIDK JTaHUMH OCTEOTCHHOI aKTUBHOCTI
CTOBOYPOBHUX CTPOMAJIbHUX KJIITHUH Ta KoedirieHToM XayHcdiaa.

8. Ynockonanutu TexHiKy eHpomnporedyBaHHs KoC y xBopux Ha PA 3

0araToIIONIMHHUMH JIepopMallisiMi KOJIIHHOTO CyTJI00a.

00'exT pocaimkenns. KoC 3 BTOpHHHUM 0CTE0APTPO30M y XBOpHUX Ha PA,
10 YCKJIaJHEHUH 0araTorjolMHHIMHI OCbOBUMU J1€(POpMAaLIISIMHU.
IIpeamet gociinkenns. J[iarHOCTUKA Ta JIIKyBaHHS BTOPUHHOTO OCTE0ATPO3Y

KoC 3 GararomionmHHuMU 0CLOBUMU JiehopmMaliisiMu y XBopux Ha PA.

Marepian gociaizkenns. Po6ota BukoHana Ha 0a3i BiJIUTy 3aXBOPIOBaHb
cyrinobiB 'y nopocaux Y «lnctutyt TpaBmatosorii ta oproneaii HAMH
VYkpainm». Y poOOTi MpOBENCHO aHali3 pPe3ysbTaTiB KIIHIKO-Ta00paTOPHOTO
OoOCTeXEHHSI Ta EHAONPOTe3yBaHHSA KoOMiHHOrO cyriaoda y 103 xBopux 3
OararorionMHHUMU ocboBUMH JedopmartiisiMmu KoC, 3 Hux 43 (47 %) xBopux Ha
PA 3 BropunHuM octeoaptpo3om KoC (rpyma A) ta 60 (53 %) xBopux Ha
nepBuHHM octeoaptpo3 KoC (rpyma b). 3a meit wac Buxonano 119
enponporesyBanb KoC, 3 HuX 46 XBOpuM Ha pEBMATOIAHUMN apTPUT 3 BTOPUHHUM
octeoaptpo3oM KoC ta 73 xBopum Ha nepBuHHUN octeoapTpo3 KoC. 3okpema,
rpyny A ckiaganu 39 xxiHOK Ta 4 4oJoBIKiB, rpyny b — 35 >kiHOK Ta 25 40JOBIKIB.
Bix mamientiB cknagaB Bim 40 mo 65 pokiB (cepemHiii Bik + 53 pokm).
Hocmimkennss 3aiiicieHo B mepiog 3 2021 mo 2024 poku 3 BUKIAJICHHSIM
pe3yabTaTiB s miipaxyHKy y ¢opmi Tabmuup Exel. Otpumani mudposi gaHi
Oyno 00poOseHO MeTogaMu MaTeMaTHYHOI CTAaTHUCTHKHA 3 BUKOPUCTAHHSIM
KOMIT'FOTEPHUX MPOrpaM.

Metoan AOCJTIIKEHb: KJIHIYHI, IHCTPYMEHTAJIbHI HEIHBA3MBHI
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(pentrenorpadis, KoM 'roTepHa Tomorpadis), KyJbTypaibHE JOCITIIKCHHS,

OloMeXaHi4YHI, CTAaTUCTHYHI.

HaykoBa HOBH3HA OTPMMAaHUX Pe3yJIbTATIB:
NOTJMOJICHO 3HAHHS IOJ0 OCTEOT€HHOI AKTHUBHOCTI CTOBOYPOBHX CTPOMAIbHHX
KIITUH Yy CYrIo0OBHX KiHIMX (y Micugx (ikcaiii KOMIIOHEHTIB €HIOMpOTE3a)
KOJIIHHOTO Cyrj100a 3 6araTorjIoMHHUMHA OCbOBUMU AehopMallisiMu;
BIIEpIIIC BHKOHAHO TOPIBHSUTBHWM aHaJl3 TOKA3HHWKIB OCTEOT€HHOI aKTHBHOCTI
CTOBOYPOBUX CTPOMAaJbHUX KIITHUH KICTKOBOTO MO3KY XBOpPUX Ha BTOPWUHHHUMN
TOHAPTPO3 HA TPYHTI PEBMATOIAHOTO apTPUTY Ta XBOPUX HA MEPBUHHHUI FOHAPTPO3
3a HasIBHOCT1 0araToruIomMUHHUX Aeopmarriii;
BHBUEHO OCOOJMBOCTI OIOMEXaHIKM HIKHBOI KIHIIBKH 32  HasIBHOCTI
OararomomMHHUX JAeopMalliid KOJIHHOTO cyriioba y xBopux Ha PA Ha oCHOBI
IMITAIIHOT TBEPOTUILHOT 3D-MOAe1 KOJIHHOTO CyTIJI00a;
JIOBEJICHO TETEPOTCHHICTh CTPYKTYpU CYOXOHApaIbHOI KICTKOBOI TKaHUHU
MIPOKCUMAJIBHOIO BIAJITY BEIMKOTOMUIKOBOI KICTKM y XBOPHUX Ha pPEBMATOiHUN
apTpuT Ha ocHOBI nomapoBux KT-ckaHiB KOJIHHOTO CYyTi00a;
BIIEpIIIC TIPOBEJCHO KOPCIIIMHUM aHallli3 MDK IIOKa3HUKaMHU OCTEOTCHHOI
AKTUBHOCTI  CTOBOYPOBUX CTPOMAJIbHHUX KJIITUH MPOKCHUMAIBHOIO  BIJILTY
BEJIMKOTOMIJIKOBOI KICTKH Ta KoedirmieHToM XayHcdinaa, o BU3HAYAETHCA i Yac

KT oOctexxeHHs;

- pO3pO0JICHO TIOKa3aHHS JIO 3aCTOCYBaHHS IMOJOBXXYBauiB BEIMKOTOMIJIKOBOTO

KoMIioHeHTa mpu eHponporesyBanHi KoC y xBopux Ha PA, yckmamHeHoro

OararoruiallMHHUMH OCbOBUMH Jie(hopMaliisiMu;

- YIOCKOHAJIeHO TexHiKy eHmomporesyBaHHs KoC y xBopux Ha PA 3

OaratorionHHUMH Jiepopmartisimu Ha piBHI KoC, muisixom mMexaHIgHOT aganTarrii
BEJIMKOTOMIUJIKOBOTO  TUIATO Ta  3aCTOCYBaHHS  TOJIOBXKyBada  TiO1aJIbHOTO
KOMIIOHEHTA.

I[IpakTyHe 3HA4YeHHs PoOOOTHM TOJIATa€ y BUJUIGHHI OCHOBHHUX
OloMexaHIYHUX KPHUTEpiiB, 10 BU3HAYAIOTh cmocid (ikcalli KOMIIOHEHTIB

€HI0IPOTE3a Ha Mi/ICTaBl BUBYEHHS CTPYKTYPHO-(PYHKIIIOHAIBHOTO CTaHy KICTKOBOI
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TKaHWHU MPOKCUMAJIBLHOTO erniMeTadiza BeITUKOrOMIJIKOBOI KICTKM Y XBopux Ha PA
3a JOTOMOTOI0 JOCIIKEHHSI OCTEOTCHHOI aKTUBHOCTI CTOBOYPOBUX CTPOMATLHUX
KJIITHH KICTKOBOTO MO3Ky Ta koedimienta XayHchinga mig yac KT mocimimkeHHs .
Po3pobieHo mokazW 10 3aCTOCYBaHHS IOJOBXKYBaulB  BEIMKOTOMLUIKOBOIO
KOMIIOHEHTa  CHJOMpoTe3a, IO  TOKpallye  pe3yiabTaTH  TOTaJIbHOTO
engonpore3yBanHs KoC y xBopux Ha PA.

BnpoBag:keHHs1 B PaKTHKY. Pe3ynbrati HaykKoBOi poOOTH BIIPOBAIKEHI B
npaktuky Bigauie Y «lactutryt TpaBmarosorii Ta opronenii HAMH VYkpainuny,
BIJIJIUICHb TpaBMaToJIorii Ta oproneaii M. Kuesa, BKIIOUEHO 70 JICKIIHHOTO KypCY
kadeapu TpaBMartoJiorii Ta opromnenli HarioHaapHOTO MEIUYHOTO YHIBEPCUTETY
iMeri O.0. boromonbiigs. Ha ocHOBI poOOTH CTBOPEHO METOIWYHI PEKOMEHIAITIT:
«MexaHiyHa ajanTamisi BEJIMKOTOMIJIKOBOIO IUIATO TMPU EHIOMNPOTE3yBaHHI
KOJIIHHOTO CyTiio0a y XBOpPHX Ha PEBMATOiTHUN apTPUT», HA K€ OTPHUMAHO aKT

BITPOBA/I’KCHH:I.

Oco0ucTuii BHECOK aBTOpA MOJATa€e y CaMOCTIHHOMY BU3HAY€HH1 3aB/IaHb

KJIIHIKO-TA0OPATOPHUX  JIOCHIJIKEHb, TMPOBEJACHHI 1H(POPMAIIHO-TATEHTHOTO

NOIIYKY, BHUBYEHHI W TEOPETUYHOMY Yy3arajJlbHEHHI pe3yJbTaTiB MPOBEIACHHUX
JOCITIJIKEHb, OOIPYHTYBaHHI BHUCHOBKIB 1 NPAKTUYHUX PEKOMEHJalliid. ABTOp
CaMOCTITHO ~ BHUKOHYBaB  OOCTE€KEHHS  XBOpPUX, OBOJIOAIB  METOJIUKOIO
EHJIOMPOTE3yBAaHHS KOJIHHOTO Cyrjio0a 1 CaMOCTIHHO MPOBOJAMB OIEpPaTHUBHI
BTpPYYaHHS.

VYyacTh 3100yBaya B HAyKOBUX CTATTAX, OMyOJIKOBAaHUX Yy CIIBaBTOPCTBI, -
BHU3HAYAJIbHA; BOHA MoJjsrana B 010aiorpadyHOMY MONIYKY JIITEPATyPHUX JIKEPET,
KJIIHIYHUX, 1HCTPYMEHTAJIbHUX JOCHIDKEHHSX, XIPYPriuyHMX  BTPYYaHHSX,
CTaTUCTUYHHMX OOpaxyHKaX, aHai3l OTPUMaHUX Pe3yJbTaTiB Ta (HOpPMYJIOBaHHI

BUCHOBKIB.

Amnpobania pe3yabtatiB guceprauii. OCHOBHI MOJOXEHHS poOOTH OyII0
BUKJIAJICHO Ha: HAYKOBO-MPAKTUUYHINA KOHpEpeHIii 3 MIDKHAPOAHOIO YYaCTIO
«Science in motion: classic and modern tools and methods in scientific

investigationsy, Binuui/Bigens (09.06.2023); kondepeHiii Mmojaoaux BueHux Y



"ITO HAMH VYkpainu", KuiB (24.11.2023); HaykoBO-TIpaKTH4HIN KoH(epeHIii
"IlomynsmiiiHi cTpaterii 1 mepcoHidikoBaHa MeAWlMHA B peBmarosorii', Kuis
(23.03.2023-24.03.2023); HayKOBO-IPAKTHUYHIA KOH(MEPEHIT 3 MIiKHAPOIHOIO
ydacTio "Bceykpaincbkuii peBmarosioriuauii hopym - 2023", Kuis (25.10.2023-
27.10.2023); MiXHApOAHIM HAYKOBO-TIPAKTUYHINA KOH(pEpeHIii y 3MilllaHOMY
dbopmati (oduaitH Ta oHnaiH) "YCKIaaHEHHS Ta TIOMWJIKM @y  pasi
SHIOIPOTE3yBaHHS BEMKUX CyTio6iB", Xapki (23.02.2024- 23.02.2024); BueHii
pani Y "ITO HAMHYVY", Kuis (17.04.2024).

Ilyoaikaunis pe3yabTaTiB AoCHiIKeHHs. 3a MaTepiajlaMd JHcepTarii
OITyOJIIKOBaHO / HAyKOBHX Ipallb Y HAYKOBUX ()aXxOBUX BUJAHHSX, IO HABE/ICHIB
nepeniky, 3atBepukeHoMy JIAK MOH VYkpainu Ta BKIIOYEHI 10 MIDKHApOIHOT
HayKo-meTpuyHOi 0a3u nanmx: Web of Science, ULRICHSWEB, WorldCat,
NATIONAL LIBRARY OF MEDICINE, NCBI, SCIARY, getCITED, BASE, SIS,
Journal TOCs, Index Copernicus International (IC), Cite Factor, ROAD, Research
Bible, SciTitles (iCubica),Google Scholar, DRJI, Open Academic Journals Index,
InnoSpace, MedLine, Pub-Med, IndexMedicus, SHERPA/ROMEO, NLM-

catalog, eLibrary.ru. Matepiaiau poOOTH BUCBITIICHI B 30ipHUKAaX HAYKOBUX IPAllb

KOH(epeH1Liid, y MaTepiaigax KOHIPECiB, 3'i/1B.

Crpykrypa Ta odcsr aucepranii. Po6ota Bukiaaena Ha 154 cropinkax
MaITMHOMMCHOTO TEKCTy, ITocTpoBaHa 2 miarpamMamu, 29 Ttabmumsamu Ta 38
PUCYHKAMHU 1 CKJIAJIA€ThCS 13 BCTYITY, 6 PO3AUTIB BIACHUX JOCIIHKEHb, aHATI3Y Ta
y3arajJlbHeHHsl Pe3yJIbTaTiB JOCIHIPKCHHS, BHCHOBKIB, CIIHCKY BHKOPHCTAHHUX

JOKEpe.

HuceprauiiiHa poOoTa BHKOHAHA Yy BIIIUN 3aXBOPIOBaHb CYIJIOOIB Yy
nopociux (kepiBHUK — 1I-p mead. Hayk, npod. C.I. I'epacumenko) Y «Iuctutyt
TpaBMarosiorii Ta optonenii HAMH VYkpainu» (nupektop — a-p Men. Hayk, mpod.

1O.B. TlonsiueHko).
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CYUYACHUH CTAH MPOBJIEMHU JIKYBAHHSI XBOPUX HA
PA 3 BTOPUHHUM TI'OHAPTPO3OM, YCKJJIAJHEHOI'O
BATATOIVIOIIMHHUMHU AE®OPMANIAMHU KOJIIHHOI'O
CYIJVIOBA

AHAJITHYHAM OT'JISAJI JITEPATYPHU

Pesmaroinnuii aptput (PA) — e XpoHIYHE ayTOIMyHHE MpOrpecyroue
3anajibHe 3aXBOPIOBAHHS, SIKE MPOSIBISETHCS CUMETPUYHUM TOJIAPTPUTOM JAPIOHUX 1
BEJIMKUX CY[JIOOIB Ta MPU3BOAMTH JIO MOIIKO/UKEHHS BHYTPIIIHBO- Ta
HABKOJIOCYTJIOOOBHX CTPYKTYp BHACTIZIOK cucTeMHOro 3amaneHas [37, 38].
He3Bakatoun Ha Oe3nepepBHUN pPO3BUTOK MEIULMHH, IOCIDKeHHS PA, mosBu
HOBUX €(EKTUBHUX JIIKIB Ta CTpATerid JIIKyBaHHS, NauieHTd 3 PA mpomoBxkyloTh
CKApUTHUCS Ha MOCTIMHUK O17b, HAOPSAK y cyrio0ax Ta (pyHKIIOHAIbHI OOMEXKEHHS
KiHIiBOK [39].

PA - iMyHOMOAYJIOIOYE  3aXBOPIOBAHHS, 1[0  CYMNPOBOIKYETHCS
npodidepalieo CHHOBIAIBHOI 000JIOHKU Ta pyHHYBaHHSIM CYIJIOOOBOTO XpsIla, IO
npu3BoaAuTh 10 iHBamigHocTi [40, 41]. 3a TOKKICTIO YpakeHHS CYrIoOiB
PEBMATOITHUN apTpUT HE Mae €001 PIBHUX cepel 1HIIMX 3aXBOPIOBAHb OMOPHO-
pyxoBoi cuctemu [42]. Ilpu 1pomy XIHKA XBOPiOTh y 2 — 4 pa3u dyacTilie, HiXK
qoJoBiku. [lommpeHicTy peBMaTOiTHOTO apTpUTy cepen kiHok ctaHoBuTh 0,2 — 0,4
ta cepen 4onosikiB — 0,1 — 0,2 BumaakiB Ha OJHY THUCSYYy HACEJICHHS 3a PIK.
3aXBOPIOBAHHS HAMOLIBII MOMKpPEHe Y 0ci6 mpariesaaTHoro Biky. Moro mik npunaaae
Ha 40 — 50 pokiB. Y 40JIOBIKIB 1Iel OKa3HHUK MOCTYIOBO 30UIbIIyeEThCS, a micis 70
POKIB — 3MEHIITYEThCS. Y JKIHOK 301IBIIICHHS 3aXBOproBaHOCTI Ha PA cnioctepiraeThes
micist 30 pokiB, TOCsATa0un HAaHOUIBIIMX MOKa3HUKIB y 45 — 75 pokiB [43].

VYpaxkeHHs! KOJIHHUX CYrJo0iB MPU PEBMATOIIHOMY apTPUTI BIAMIYAIOTHCS Y
70 % BunaznkiB. lle € HalWmOmMMpEHINIO MPUYMHOIO BTPATH TNPaIe3qaTHOCTI,
MOKJIMBOCTI caMOOOCITyTOBYBaHHS, XBOPI CTalOTh TSHKKUMH 1HBaTiaMH, OCKUIbKU
3aXBOPIOBaHHS CYINPOBOKYETHCS JAeopMallisiMi Ta KOHTPAKTypaMU 3 PO3BUTKOM

JTUCKOPJIAHTHUX ITIOJIOKEHh HWIKHIX KIHIIIBOK, IO IPHU3BOAATH O YacCTKOBOiI abo



HOBHOI BTpaTH (QyHKIIIT oropu 1 xoasou [44].

MexaHi3M PO3BUTKY KOHTPakTyp 1 AedopMariii HUKHBOI KIHI[IBKH MOKE
OyTH 3yMOBJICHUH Oe3mocepeHIMU MaTOJIOTIYHUMU 3MiHAMU Yy CyTriiobax, IIo
CIPUYMHEHI OCHOBHHMM 3aXBOPIOBAHHSM a00 BTOPUHHUMH PEAKIIsIMU YCiel
OTIOPHO-PYXOBOI CHCTEMH. BiAMOBIMHO BHUIIISAIOTH JBAa TUIH KOMIICHCATOPHHUX
peaxiiiii i MeXaHi3MiB pO3BHTKY Aedopmarriii [45].

3rigHoO 3 mepmMM BapiaHToM, y | cTamii maToJIOTiYHOTO TMpolecy B
KYJIBIIIOBOMY CYTJ1001 BIIOYBArOThCS 3HAYHI €KCYJAaTHBHI IMPOIECH 1 CHHOBIT, IO
OpU3BOJAATH JO HANpyKEHHS KalCyJbHO-3B’SI3KOBOTO  amapary  BHACIIIOK
NIJBUIIEHHS BHYTPIIIHBOCYIJIO00BOr0 TUCKY. OCKIIBKH KaIlCyJIbHO-3B’SI3KOBUI
amapaTr KyJIbLIOBOIO Cyrjo0a MaKCHUMalbHO pPO3CIabIIOEThCS NpU 3TUHAHHI 1
NpUBENICHHI CTETHA, TO CaMe B I[bOMY IOJIO’KEHHI THUCK €KCYAaTy B KYJBIIIOBOMY
Cyrjao0l Ha CHHOBIaIbHY O0O0OJOHKY Ta (iOpo3HUN ImMap CyrioOOBOI Karcysiu
3MeHIyeTbes. KilHIYHO 11e CynpOBOJIKY€ETHCS 3MEHIIEHHAM Oouto. ToMy xBopuit
HaMaraeThCsl HAJaTH CTErHy caMe Take MOJIOKeHHA. [IpuBimHa KOHTpakTypa y
KyJbIIOBOMY  CyIJ00l  CYHPOBOJKYETbCS  PO3BUTKOM  KOMIIEHCATOPHOTO
BaJbI'yCHOTO BIAXWJICHHS TOMUIKH, MI0 TPU3BOIUTH IO TEPEBAaHTAKEHHS
JaTepaibHOTO BIAAUTY KOJIHHOro cyrioba, a 3 4yacoM - 1 ycboro KoC.
KomrieHcairisi 3ruHaabHOI KOHTPAKTYpU Y KYJIBIIOBOMY CYTJIOO1 BiOyBaeThcs 3a
PaxyHOK 30UIBIICHHS JIOPJIO3Y Y TONEPEKOBOMY BT XpeOTa 1 3rMHAHHI B
KOJIHHOMY CyIJIo0i, IO 3 YacoM TIOCTYIIOBO BHKJIMKA€ PO3BUTOK CTIHKHX
KOMIIEHCATOPHUX KOHTPAKTYP Y IUX CYTJI00aX.

3a npyrum BapiaHTOM, 3anajibHUi mporec nouuHaeTrbes 3 KoC, mpuuomy
MEXaHi3M BUHUKHEHHS Ma€ TaKy ) OCHOBY, SIK 1 y KYJBIIIOBOMY CyTJ00i, OJHAK
dbopmyeThcs BapycHa nedopmariis Ta 3ruHajgbHa KOHTpakTypa. [lpu 3ruHaHHI
KOJIHHOTO Cyrjo0a KamncyJbHO-3B’SI3KOBUH — amapaT po3ciadiioeThes, IO
NPU3BOJUTH JI0 3MEHIIEHHS BHYTPIIIHHO-CYTJIIO00BOTO THCKY Ta OOJIBOBOTO
cuHApoMy. 3 yacoM (HOpPMY€EThCS CTiiKa 3ruHabHA KOHTpakTypa B KoC. Mexanizm
BUHUKHEHHS caMe BapyCHOI AedopMaliii 70 KiHIISI HE BABYEHUH.

biomexaniuni ¢akropu npu PA MOXyTh BifirpaBaTh BaXJIHBY pPOJb
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BUHUKHEHHI Ta PO3BUTKY JET€HEPATUBHUX IPOLIECIB CYIJI00iB, BTOPUHHUX IO
BiJTHOIIICHHIO JI0 3alajbHOro mnpoiecy [46]. BusBieHe y KIIHIYHOMY JOCIIIKCHHI
3HIDKEHHS M'SI30BO1  CWJIM TOB'SA3aHE 3 AaKTHUBHICTIO 3alalibHOTO  MIPOLIECY,
PEHTTEHOJIOTTYHUMH BIAXUJICHHIMH 1 CTyICHEM (YHKIIIOHATBHHUX po3namiB [47]. s
3aXBOPIOBaHHS TaKOXX XapaKTePHO KOHTPAryBaHHS HABKOJIOCYTJIOOOBUX M’ SIKUX
TKaHUH, popMyBaHHs HedopMallii KOJIHHOTO cyTyio0a y (poHTaIBHINA Ta cariTaabHIN
TJIONIMHAX,, 3HUKEHHS MIUTPHOCTI KICTKOBOT TKAHUHU Ta Oe3MepepBHE IPOTPECYBAHHS
3axBoproBaHHs [48, 49, 50]. biomexaniudi 0co0aUBOCTI pU PA BiZirpaioTh BasKIUBY
POJIb Y PO3BUTKY Ta MPOrpecyBaHHI JereHePaTUBHUX MPOIIECIB y CYIrJI001, BTOPUHHUX
0 BIJHOIICHHIO 70 3anaibHoro nporiecy [51]. [Ipore mociigoBHICTh Oi0MEXaHIYHUX
1 OIOXIMIYHHX TPOIECIB, IO PEryJIOITh Il MOMAll in VIVO, TOKHA HEJOCTATHHO
BuBueHa [52, 53]. 3runampHa koHTpakTypa KoC mipm octeoapTposi abo
pPEBMATOITHOMY apTpUTI OOYMOBJICHA 3alIAJIbHUM MPOIIECOM CHHOBIAIBHOT 000JIOHKH
cyrio0a, 10 MPU3BOJAUTH JI0 301IBIICHHS KUIBKOCTI BHYTPIITHLOCYTJIO00BOI PiJIMHU
Ta THUCKY, 1, SIK HACIIJIOK, NPUUHATTA (YHKLUIOHAJIBHO BHIIJHOTO IOJOKEHHI —
sruHaHHs. HasBHICTh KICTKOBO-XPAIIOBUX PO3POCTaHb y 33 JHHOMY BiJJIlJII CTETHOBOI
Ta BEJMKOTOMIJIKOBOI KICTOK CHpHsi€ TOAAIbIIOMY (DOPMYBAHHIO 3THHAIBHOI
KOHTPAKTypH, a 1HOJAI MEXaHIYHOro OJIOKyBaHHA PO3TMHAHHS Yy cyrio0Oi. Taki
dakTopH, SIK CKOPOYEHHsI M’SI31B 3aJHBOI TPyNU CTErHa Ta 3B SI3KOBOTO arapara
cyrinoba, TakoXX CHPUSIOTh (OPMYBaHHIO 3THHANBHOI KOHTpakTypu. DikcoBaHe
sruHanHs B ogHoMy KoC npusBoauth 10 nepeHaBantakeHHs KoC 3 mpoTuiexHOTro
00Ky, 110 MPU3BOJIUTH J0 MOPYIIECHHS (DYHKIIIT XO/IH.
Lombardi Ta cmiBaBTOpH BUAUISIOTH 3 CTYNEHI BUPAXEHOCTI 3TUHAIBHOI
KOHTPAKTYPH KOJIIHHOTO CyTJI00a:
CTymiHb | — TNOMIpHO BHUpakeHa KOHTpakTypa 13 Jedopmalli€ero B caritajbHIN
onuH1 <159
ctymiss [1 — nedopmarris B caritansHii iontuHi 15°-30°;
ctynins [ — Bupaxxena gedopmaiiist B caritainbHii miomuHi >30°%;

UucenpHl TOCHIIKCHHS BITYM3HSHUX 1 3aKOPJOHHUX aBTOPIB CBiAYATh, IO

PO3BUTOK (PYHKI[IOHAIBHO HEBUTIMHUX AedopMailiii Cyrio0iB MOCUIIOE 3HAYCHHS
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X1pypriuyHoi JOTMOMOTH.

Xipypriuni BTpy4YaHHs CHOpSMOBaHi, B TMEpIIy 4Yepry, Ha BiJHOBJICHHS
BTpaueHoi (YHKINI KIHIIBKHA, ITOKPAIICHHS CaMOOOCIyrOByBaHHs, ITiABUIIEHHS
(YHKI[IOHAIbHOI aKTUBHOCTI XBOpHX [54].

Po3ymiHHS BennyuH OlOMEXaHIYHMX HABAaHTA)XCHb Ha CYTJIOOOBI MOBEPXHI B
yMOBax KOHTPaKTYpH CYTJI001B HUXKHIX KIHIIIBOK Ipu PA 1 ydacTs B 1ibOMy mpolieci
M'SI30BUX CHJI MOXKE CHPHITH PO3BUTKY HOBHX IOTJISMIIB 1 MIAXOMIB JO TAaKTHUKU
JIKyBaJbHUX 3aXOJliB, CHeHM(pIYHUX I KOXKHOI cTasli 3axBoproBaHHs. HaBiTb
HE3HAYHE OOMEXKEHHS PO3TMHAHHS y KOJIHHOMY Cyrjio0l MO)Ke MaTH 3HAuYHUN
HETaTUBHUU BIUIMB Ha XOAy Ta (YHKIIOHAIBHY 3JaTHICTh. 3TWHAIbHA KOHTPAKTypa
30UTbIIyE CIOKUBAHHS E€HEprii Ta CTBOPIOE HAJAMIPHE HAaBaHTAXKEHHS Ha
YOTUPHUTOJIOBUH M’s3 cTerHa [55]. 3ruHanpHa KOHTpPaKTypa KOJIHHOTO Cyriioda €
MPUYMHOIO 00JII0 1 TOPYIIEHHS (PYHKI[lT HM>KHBOI KIHIIIBKH. 3MIHIOIOYH O10MEXAHIKY
HUKHIX KIHIIBOK, €EKT 3TMHAIbHOT KOHTPAKTYypHU KOJIIHHOTO Cyrjio0a BUXOIUTH 32
MEX1 ypaxeHoro cyrioda. KomrneHncaropHi MexaHi3MU ONOPHO-PYXOBOTO arnapary, 3a
HAsSIBHOCTI 3rMHAJIBHOI KOHTPAKTYPH Y KOJIIHHOMY CyTJI001, T1J] Yac X0/ BIUIMBAIOTh
Ha Ol0MEeXaHiKy IHIINX CYrJI00iB 000X HMXKHIX KiHIIIBOK [56].

IcTopis BIAHOBIIEHHS PyXiB y KOJIHHOMY Cyryio01 HapaxoBye nmoHaza 150 pokis.
[Tepury cripoOy BimHOBiIeHHS pyXiB Y KoC muisixoM KOHCEpPBATHBHOT OJTHOMOMEHTHOI
penpecarii BukoHaB Louvier y 1837 pori, a y 1866 poui Fergusan moBigoMuB mnpo

3actocyBaHHs apTtporuiacTiki KoC XBopomy 3 mogarpudHumM aptputom [57].

[HTEprIO3UIIIiiHY  apTPOIIACTUKY 3allpONOHYyBaB  (PpaHIy3bKUW  XIpypr
Verneuil A.S. y 1860 pomi [58]. SIk iHTeprno3uIiiHUN MaTepiad 3aCTOCOBYBAH
M’SI31, CEUYOBUH MIXyp, HIMPOKY (aciiio cTerHa, OUIKOBY OOOJOHKY CIM’STHHUKIB
Ouka, mkipy Ta iH. [99, 60, 61]. BUBYeHHsS YaCTUHU 1HTEPIO3UIIIHOTO Marepiany
JIOBEJNO, 10 O10JIOTIYHA TKAaHWHA, SKa 1HTEPIIOHOBAHA MK CYIJIOOOBUMH KIHIISIMH,
HE3aJIeKHO BiJ il MPUPOAM, MOBHICTIO 3aMINIYEThCS CIIOJYYHOI TKAHHUHOIO, SIKa
MIEPETBOPIOETHCS Y CIIOJMYYHOTKAaHUHHUN pyoOens [62].

3acTocyBaHHS METaly SIK 1HTEPIO3HIIIITHOTO MaTepiaidy MOB’sI3aHO 3 IMEHEM

Campbell W., saxuii nepekpuBaB BHPOCTKM CTETHOBOI KICTKM METAJIEBOIO
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mwiactuakoo [63]. YV 1940-x pokax copoOM IUTACTHKH OJHIET 13 CYrjo0OBHX
MOBEPXOHBb KOJIHHOTO CYTJI00a — CTETHOBOT 00 BETMKOTOMIUIKOBOI KICTOK — HE Jalln
MO3UTHBHUX PE3YJIbTATIB.

[IInpoke 3acTocyBaHHS y KJIIHIYHIMA MPAKTUIl OTPUMAB IITYYHUM KOJIHHHUHN
cyrino0, mo OyB ctBopenuit Walldius y 1951 pomi [64], a uwepe3 40 pokiB
HapaxoByBajocs yxe Oiabine 400 moaudikariii mpore3sis [65, 66, 67, 68].

Xipypriuni TexHonorii engonpotezyBanns KoC Oynu 3anouarkoBani B 1970-x
pokax, konmu Oynu cTBOpeHi ABO- 1 TpukommnoHeHTHI mpote3u KoC. Lli mporesu
CKJIaJajucs 13 METaJeBOr0 CTErHOBOTO 1 BHUCOKOILIJIBHOTO IOJIIETUIEHOBOTO
BEJIMKOTOMIJIKOBOTO KOMMOHeHTiB [69, 70]. HacTymHUM KpOKOM Yy pPO3BHTKY
npore3yBaHHsi KoC Oysio CTBOpeHHS pPyxomoi MIaT(OpMu BEITUKOTOMIIKOBOIO
KOMIIOHEHTa MpoTe3a, SKa J03BOJIAE€ 30UIbIIYBATH CYTJI000BI CIIBBITHOIICHHS 1
3BECTH JI0 MIHIMyMYy HampyTy KOHTaKTy IOJICTHJICHY, THM CaMHM 3MEHIIUTH HOTO
ctupanHs [/1]. V Toii ke yac He BiJ3HAYaIM CYTTEBOI PI3HUII MK pe3yjbTaTaMu
IIPY 3aCTOCYBaHHI IPOTE3iB 13 MOOUIBHOIO Ta (ikcoBaHOIO TuIaThopmamu [72].

3a ocranHi 30 pokiB OyJi0 3alpPOIMOHOBAHO 0arato HOBUX KOHCTPYKTHBHHUX
pillieHbY CTBOPEHHI MPOTE31B 13 BUKOPUCTAHHSIM CYyYacCHHUX JOCSATHEHb B O10MEXaHilli
KOJIIHHOTO cyrioba [73, 74, 75]. OnHak, He 3BayKaroud HA 3HAYHI KOHCTPYKTHBHI
3MIHM B MTPOTE3aX KOJIHHOTO CyrJio0a, BIZICYTHI TPUBAJIl TEPMIHU CIIOCTEPEKEHHS 3a
pe3yabTaTaMu eHI0MpoTe3yBaHHs [76].

Icaytoui ipote3n KoC MoxHA OIIIMTH HACTYITHUM YHHOM [77]:

I. 3a Tumom ¢ikcarii: meMeHTHI 1 6€31IEMEHTHI.

I1. 3a BuOM cTabimizailii cyrioba:

a) TOTAJIBHUHN SHIOMPOTES 13 30€PEIKEHHIM 33 THBOI XPECTOMOAI0HOT 3B’ I3KH:
— 13 HEpYXOMUM ILJIaTO;

— 13 MOOUIBHHUM ILJIATO;

0) 3aTHBOCTA01T130BaHUN TOTATLHUN CHIOMPOTES;

B) HamiBCTaOLTI30BaHUN TOTambHHI TpoTe3 (yJIbTpakoHrpyeHTHUH, Mmedial
pivot);

T') MOBHICTIO CTaOUII30BaHUI TOTATLHUHN TIPOTE3.
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III. 3a mpu3HaYEHHSAM.
a) IEpBUHHMM, 0) PEBI3IHHUHN, B) IHAUBIAyaIbHUHN, T) OHKOOPTOIICIUYHUH.

Bumoru 10 KOHCTpyKIii MpOTE31B HAa CHOTOJHI BKJIIOYAIOTh: HEOOXITHICTh
MIHIMAJIBHOI pe3eKIlii KICTKOBOI TKAaHWHHM; PYXH B IMPOTE31 MOBHHHI BiJMOBIIATH
6iomexanimi pyxiB KoC; BHUKOpUCTaHHS IS BUTOTOBJICHHSI MpoTe3a Oi0IHEPTHUX
MarepiaiB 13 HHU3BKUM KOe(IIlIEHTOM TepTss 1 MIHIMAJIBHUM CTUPaHHSAM
KOHTAKTYIOUHX IMOBEpXOHb [78, 79, 80, 81].

VYemix mporesyBanHs KoC 3anexuTh BiJ BITHOBJIECHHS WOT0 KiHEMAaTHKH, 3a
MOXJIMBOCTI — OJM3bKOT 1O HOPMH; MPABUIBHOIO IMOCTAHOBKOIO TpPOTE3a Ta
BIJIHOBJICHHSIM M SI30BOTO OajaHcCy.

TpuBanicTs (yHKIIOHYBaHHS TpOTE3a 3al€XKUTh, y NEpIIy Yepry, BII
BIIMOBIAHOCTI  €JIEMEHTIB TIpoTe3a aHaTOMIyHIA OymoBi cyrjoba, IO He
CYIIPOBOJIKYETHCSI 3HAYHOIO aJIalTAI[IiHOIO Mepe0yA0BOI0 KICTKU Ta M’ SIKMX TKaHUH

NPy HaBaHTa)XeHHI 1 pyxax [82].

B ocranHI poku MeTo0M BHOOpPY OPTONEAMYHOIO JIKyBaHHS XBOpux Ha PA
OaraTbMa aBTOpaMH BHKOPHCTOBYETHCS CHIOMPOTE3yBaHHs cyriooOiB [83]. Anaii3
JAHUX JIITEpaTypyd CBIAYMTH MPO TEBHI MPOOJEMHU, IO BUHUKAIOTH MICHS TaKUX
ornepauiil. /1o HUX, y nepIly 4epry, BITHOCUTHCS HEJOCTaTHRO TOBHE BUKOPUCTAHHS
edeKTy eHAONpOoTe3yBaHHS uepe3 OUIb 1 KOHTPAKTYpHU Yy KOJIHHOMY Ta IHIIUX
Cyriao0ax HUKHBOI KIHI[IBKM, BUHUKHEHHS KOHTPAKTyp 1 OOMexeHHS (yHKII B
OTEepOBaHUX Cyriobax. MaroTh Miclle TPYAHOII TP peaduTiTaIlli IUX XBOPHUX 13
HECIPUATIUBUM TepeOiroM OCHOBHOTO 3aXBoproBaHHs [84].

l'omoBHOWO MeTOO TOTaNbHOTO eHponpore3dyBaHHd KoC € makcuManbHO
MOBHE BiTHOBJICHHS OmMopHO-pyxoBoi ¢yHKIii KoC. OcHOBHI #oro mepeBaru —
PYXOMICTh, CTaOUIBHICTh Ta 0e300icHICTh. [e € He3anepeuHuMu nepeBaraMu Haj
IHITUMU TPAIUIIIHHIME METOJUKAMU JIIKyBaHHS JECTPYKIIIHHO 3MIHEHOTO CyTyioda
— apTpone30M, AKUH Ja€ CTabUIbHICTh 1 0€300JICHICTh, ae MpU IOMY CYTio0
BTpavya€e pyXOMiICTh, LIO Ui XBoporo Ha PA, y skoro BTpayaeThcsi (DyHKIIis
0araTbOX Cyryi00iB, HEMIPHUITYCTUMO.

Jlo aOCONMIOTHMX MICHUEBHX MPOTUIOKA3aHb BIAHOCATH TOCTpUH  Ta
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HECAHOBaHUMW XPOHIYHUN 1HDEKIIHHUHN mpoliec, a 0 BIIHOCHUX — OOIIMpHI pyOIli B
o0JacTi cyrioba, piske 3HWKeHHS QyHKIii M s13iB [85, 86].

Hes3Baxkaroun Ha moOCTIHHE yJAOCKOHAJCHHS IPOTE3IB, BEIMKUM KITHIYHUN
JIOCBIJT OpPTOMEAiB, 10 ChorogHl y 3—12 % XBopHMX BiAMIYaIOTHCS YCKIJIAJIHCHHS B
paHHBOMY Ta II3HBOMY ITicIIsoNepaliiitHoMy nepioaax [87, 88, 89].

[lin wac enpmomnpotedyBaHHd KoC yckiiagHEeHHs 3yMOBIICHI, SK IPaBUIIO,
HEJIOCTaTHIM TUIAHYBAaHHSM OIIEPATUBHOTO BTPYYaHHS, TEPEIOMOM BHUPOCTKIB
CTErHOBOI Ta BEJIIMKOTOMIUJIKOBOI KICTOK, BIJIPUBOM TEPEAHBOI XPECTOIOIi0HOT
3B’SI3KHU BiJ] BeJIMKOroMinkoBoi kictku [90, 91].

[Ticna enponporesyBanHs KoC MOXyTb BHUHHMKATH YCKIJIAIHEHHS: 1H(EKIs
(paHHS YW TMi3HA, TOBEpPXHEBA YW TIJMOOKA), HECTAOUIHHICTh KOMIIOHEHTIB,
HABKOJIOCYTJI000BI MEPEIOMHU, T€MAaTOMH, HEBPUT, TPOMOOEMOOIIisl, 3HOUTYBaHICTh
NOJIIETUIIEHY. Y PaHHBOMY HiCHsoNepaliiHOMY Mepiojl NepeBaxaroTh 1H(QEKIiTHI
YCKJIQHEHHS, B MI3HBOMY — AaceNTHYHa HECTaOUIbHICTh KOMIIOHEHTIB IPOTE3a,
KOHTPaKTypH, NEPEeJIOMU KICTKHM Yy MICHI KOHTaKTy 3 MpPOTE30M, 3HOIIYBAaHICTh
KOMITOHCHTIB ITpOTe3a, CuHOBiTH [92].

['onoBHUMU YWMHHUKAMHU PO3BUTKY YCKIAQTHEHb OUIBIIICTE OPTOIEIIB
BBKAIOTh CKJIAHY TEXHIKYy BTpydYaHb, TOIMEpPEIHI OIMEpaTHBHI BTPYYaHHS Ha
KOJIHHOMY  CyrJio0i, HEJOCTaTHBRO  BIANpAIlbOBaHE BEIACHHS  XBOPUX Y
nicisonepariiiaomy nepioxui [93].

Tak, wampuknazn, enmomporesyBaHHs KoC y xBopux 13 OOUIUPHUMH
3TUHAJFHUMU KOHTPAKTypaMH y KOJIHHOMY CYTrjo0i moTpelye 3HA4HOI pe3eKIlii
Cyria000BUX KIHILIB CTETHOBOI Ta BEJIMKOTOMIIKOBOI KicTOK. Kpim Toro, mpu
OJTHOMOMEHTHOMY YCYHEHHI 3THHAJIbHOI KOHTPAKTypPH BUHUKAE 3arpo3a PO3BUTKY
YCKJIQAHEHB 3 OOKY CYJMHHO-HEPBOBOTO ITyYKa BHACIIOK HOTO MTepepO3TATYBAHHS.

[lozutuBHUI edekT eHaompoTe3yBaHHS Oe33alepeyHuid, MpoTe HoMy
BJIACTHUBI 1 BOXKK1 YCKJIQJHCHHS, Cepe]] IKUX - ACENTUYHE PO3XUTYBAHHS, 3HOIICHICTh
KOMIIOHEHTIB €HJIONPOTEe3a Ta HASIBHICTh THIMHO-CENTUYHUX MPOIECIB, IO
MPEBATIOIOTh Yy TEPENiKy YCKIATHEHb Ili€l omeparii 1 MPakTUYHO HE MaloTh

TEHAEHI] 10 3HKEHHS.
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CrymiHb TSHKKOCTI 1 XapakTep IMyHOJIOTIYHOT TUCYHKIIT MOXKYTh BU3HAYATH
nepelir  BIIHOBHOTO TeEpioAy 1 pe3ynbTaT omnepamii 1Opu  TOTaIbHOMY
erponpotesyBandi KoC [94, 95].

Ponp  IMyHOJOTIYHMX TOPYIIEHh Y BHUHUKHEHHI MicasonepaIiiiHux
yCKJIaAHEHb HUHI HEe BUKIIMKAE CyMHIBIB. CaMe 3aXBOPIOBAHHS 1 XipypridHUHN CTpeC
pI3HOIO MIpPOIO BIUIMBAIOTh HA IMYHHY CHUCTEMY 1 € TOTY>KHUM (PaKTOpOM, SIKUM
CTBOPIOE TIEPETYMOBH JIJIsl PO3BUTKY BTOPHHHOI iMyHOIeTIpecii abo mocmmoe ii [96].
Ha npomy Ti1 IMOBIPHICTH PO3BUTKY pPaHHIX (YacTillleé THIMHO-CENTHYHUX) abo
Mi3HIX (acenTUYHE PO3XUTYBaHHS KOMIIOHEHTIB E€HIONPOTe3a) MicisionepainHux
YCKJIQAHEHb MIABUUIYETHCS, MPO L€ CBIAYUTH TOM (paKT, IO YACTOTA PEBIZIMHOTO
€H/I0NPOTE3yBaHHS HEYXUIBHO 3pOCTA€, X04a 3 OOKY OpTONE/IB JJIsl ONEPEIKEHHS

peBi3ii cyrioda JoKIagaeThes 0araTto 3yCuib.

B ocHOBI MexaHI3MIB NPOTUIHPEKUIMHOIO 3aXUCTy, B TOMY YHUCIl 1 IpH
THITHO-CENITUYHUX  yPaKEHHAX, 0a3yloTbCsl CKIATHI BIJIHOCHHU OpPraHi3My
rociofgapss Ta 30yaHuka. IlomiMopdizM Ta pPIZHOMAHITTA (PAKTOPIB 3aXHCTY
BU3HAYAIOTh 11 OCHOBHI MexaHi3mu [97]. 3axuct opra”ismy Big iHGEKIiH
3MIMCHIOETBCS IIJISAXOM peakliid HecneuudiuHoi Pe3UCTEHTHOCTI (BPOIKEHOrO
IMYHITETY) Ta aJanTaliitHOro, crneuu(ivHOro IMyHITETY, SIKI BIUIMBAIOTh OJUH Ha
OJTHOTO.

Onpazy micist TPOHUKHEHHS 30y/IHUKA B OPTaHi3M 3aXHCT 3a0e3MedyeThes 3a
JOTIOMOTOI0  KJIITHHHUX Ta TyMOPaJIbHUX (PAKTOPIB MPUPOJHOI PEIUCTEHTHOCTI.
VYyacte kmil0ruH MEpBUHHOTO JIAHIIOTA J03BOJIAE, 3a BucioBoM A.H. MasHchkkoro,
«BUTpPATU dYac IJisl aJlanTalliifHoi nepedynoBu iMmyHiTeTy» [98], sKy BOoHH X 1
3amyckatoTb. OCHOBHE 3HAY€HHS cepell KIITMHHMX Heclneuu(piuHuX MexaHI3MiB
IMyHITETYy HanexuTh (aromuro3y. Ha cboromni Bimomo, IO, HE3BAKAKOUM Ha
3HAUYIIICTh MOTJIMHAHHA Ta BHYTPIIIHbOKJIITHHHOTO IIE€pPEBaprOBaHHS MIKpPOOIB,
OCHOBHY pOJIb Yy O0O0OpoThOl 3 MIKpOOpraHi3aMamM# BiJITPAOTh MMO3aKIITHHHI
OakTepuruaHuii 1 miTuyHUE  edextn  daromuTiB. Y mporeci  (aromuTosy
B1JIOYBA€ETHCS JIETPAHYJIALIA (AarouuTiB 13 3BUIBHEHHSIM aKTUBHUX (DOPM KHCHIO Ta

a30Ty, KaTIOHHUX OUIKIB, JII30COMAJILHUX (PEPMEHTIB, K1 31MCHIOIOTh 3a3Ha4YeH]
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Bulle nporecu. OcobivMBe 3HAYEHHS 116 Ma€ Y BOTHUIII 3alaJIeHHs], BHACIOK YOro
MOCUJTIOETHCS eMIrparlis 1 akTUBailisi parouTiB — OCHOBHI KOMIIOHEHTH 3aIlajieHHS.

Sk BiZIOMO, TOJOBHMMH KJIITHHAMH — €(EKTOpaMu TOCTPOrO 3alajcHHS €
HEUTpO(DLIN, XPOHIYHOTO — MOHOIUTH/Makpodaru. Y Toi ke yac HeUuTpodiau
TaKOXX OEpyTh y4acTh Yy MATOT€HE31 XPOHIYHOTO 3alajeHHs, OCOOIHMBO y CTaiil
3arOCTPEHHS, TOMY BHUBYECHHS (YHKIIIOHAJBHOIO CTaHy HeUTpodimiB Tmpu
XPOHIYHOMY 3amlajieHHl € BaXJIWBHUM, Y TOMY YHCII 1 3 MOMISAYy Ha MOXKJIMBICTH
dbopMyItOBaHHS TPOTHOCTUYHUX KPUTEPIiB Mepediry Ta pe3ynbTary Mpolecy
JikyBaHHS. JIOCHIPKEHHST OCTaHHIX POKIB CYTTE€BO PO3IMIMPWINA YSBIEHHS PO
MEXaHI3MH PO3BHUTKY 3aMallbHUX TMPOIECIB, CIPHUUYMHEHUX PAIOM  MOPYIICHb,
30KpeMa JAucOaJaHCOM LMUTOKIHIB Ta NPUTHIYEHHAM (DarolMTapHOI aKTUBHOCTI
HedTpodimB. ExkcnepuMeHTanbHi JOCHIDKEHHS TMOKa3aldd, 10 ¢arouurapHa
aKTUBHICTh HEUTPOQLI1B IEPUPEPUUHOI KPOBI IPU XPOHIYHOMY 3AMAJICHHI 3AJIEKUTh
BiJI iOTO TIepediry, eTioorii, eTany 1 MOXe K IMiJIBUIIYBAaTUCS, TaK 1 3HUXKYBaTHUCh.
OxpiM ¢arouutapHoi PyHKIIT (arouuTH BOJOIIOTh HIJIUM PAIOM IHIIUX (QYHKIIH.
CyvacHl JOCHIDKEHHS PO3IIMPWIM YSBIEHHS NP0 AHTUMIKpOOH1 cTparerii
HEUTPOPUIBHUX TpPaHyJOUMTIB Tpu  1HQEKMiHHIA  marosorii:  QaronuTosi,
Jerpanysimii 1 GopMyBaHHI HEUTPOPUIBHUX MO3aKIITUHHUX macTok. i crparerii
TaKOX BIAITPalOTh KIIOYOBY POJIb Yy TOMIKO/PKEHHI TKaHWH, 3a0e3Medyroun
MUTOTOKCHYHI (QyHKIiI. € maHi Mpo pojb B3aEMOMAIl MDK HEWTpodizamu Ta
aJanTUBHUMU IMyHHUMH KIITHHAMH Y CTBOPEHHI MEXaHI3My JECTPYKTHBHOL
MaTOJIOTIYHOI aKTHWBAIlli IMYHHOI BIAMOBIII, IO MPHU3BOAWTH JIO ayToarpecii,
THIYKIIT XpOHIYHOTO 3aIajcHHs | BAHUKHECHHS ayTOIMyHHHX 3aXBOproBaHb [99].

BcraHoBiena mpsMa 3aleXHICTh MIDK CTYIIEHEM AaKTHBHOCTI 3alaJIbHOTO
OpOLECY 1 HasBHICTIO TSDKKUX CHCTEMHHUX NposiBiB PA, y TOMy 4Mcii 1 TSKKHUX
nedopmairiit cyriio6iB KiHIIBOK.

Bce 3a3nadeHe Buine BKa3ye Ha JOIUIBHICTH JOCHIKEHb (DYHKIIOHATHHOI
aKTUBHOCTI (parornutiB nepudepruyHoi KpoBi y XxBopux Ha PA 3 KOHTpakTypamu Ta
nedopmarlisiMy Cyrio0iB Ha TMI3HIX CTaisX 3aXBOPIOBAHHS, OCOOJIMBO, MPHU MOKa3ax

710 TOTAJIBHOTO €HJONPOTE3YBAaHHS CYTJIO01B.
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[3 3a3HaU€HOT0 BUILUIMBAE, IO JIJIsl 3a1100IraHHS PO3BUTKY MiCIsONEpalliiHuX,
a caMe THIHHO-CENITUYHHUX YCKJIaTHEHb EHJOMPOTE3yBaHHs, HEOOXiAHE peTeNbHE
JI0OTIepaTUBHE, PAIIOHAILHO CIUIAHOBAHE IMYHOJIOTIYHE OOCTEXEHHS MAaIli€HTIB,
xBopux Ha PA, sike HampaBiieHe Ha BUSBICHHS Ta aHaji3 MEXaHI3MIB IMYHHOI'O
nucbanancy. [IpaBunbHO migiOpaHa iMyHOKOPUTYIOYA Teparlis CIIPHUsIE MOTIMIIEHHIO
pe3yJbTaTiB  XIPypriyHOTO JIIKYBaHHS 32 paxyHOK 3HIDKCHHS  BIJICOTKA
HiCISIONEepaifHUX YCKIAIHEHb Ta TOKPAITY€ SKICTh JKUTTS XBOPHUX.

[lepcucTuBHMI ayTOIMyHHHI CHCTEMHHUN 3amalbHUN Tporec 3a ymoB PA
HEYXUJILHO Ta HE3BOPOTHO pyiHye KicTkoBy cuctemy [100, 101]. Po3Butox
XpOHIYHOTO 3amalieHHs, B CBOIO Yepry, NPU3BOJIUTH 1O TOPYIIECHHS TEMIIIB
nepeOynoBu KicTkoBoi TkanwHHM [102]. Hammmu momepeaHiMu AOCIiHKCHHIAMU
JIOBEJICHO CYTT€BE MPUTHIYCHHS PEHOBAIIMHUX TMPOIECIB Yy KICTKOBIM TKaHWHI
xBopux Ha PA.

['HifiHI  yCKJIaJIHEHHS € OJHUM 13 HaWTSKYUX  YCKIAJHEHb TpHU
CHIONPOTE3yBaHHI KoJiHHOTO cyrioOa. Tak, Maniwa K., ta Kazemupckuii A.B.
[103, 104] Big3HavaroTh pO3BUTOK THIMHWUX ycKiaamgHeHb y 9 % xBopux, a
HECTAOUTHHICTh KOMIIOHEHTIB TIPOTE3a MPOTATOM TNEPIIUX S POKIB  IMICTS
orepaTHUBHOTO BTpy4yaHHs — y 5,8 % xBopux.

Amnaniz ganux mireparypu Wilson M. G. et al. [105] 3acBimuye, 1o vactora
THIMHUX yCKIIagHeHb micis engonpotesyBanHs KoC cranoButh 2 %, 3a maHuMH
Gristina A. G. etal. [106] ueii BincoTok cknagaB 1-4 %, 3a manumu Sharma S., Nicol
F., Hullin M.G., et al. — 3,2 %. Ilpu upomy y 67 % BUNAIKIB HAarHOEHHS
PO3BUBAIOTHCA B MI3HBOMY IMiCJIAONIEPALIHOMY MEPIO.

3HauHy TMpoOJeMy CTBOPIOIOTh YCKJIQJHEHHS 3 OOKy HaKoOJIHKA, SIKI
3YCTPIHAaIOThCA K Y BHUMNAAKaX NPOTE3yBaHHS HAKOJIHKA, TaK H TpU HOTO
30epexkenHi. Cepenl yCKIagHEHb BUAUISIOTH OOJLOBUM CHUHAPOM, HECTAOUIBHICTH
HAKOJIIHKa BHACHIZOK IUCOalaHCY PO3THMHAIIBHOTO amapary, MepeioMH, acelNTUUYHY
HecTabunbHiCcTh. Bonu 3yctpivarothest y 5-30 % xBopux [107].

Ha cporoani icCHylOTh 1Bl MOJSIPHI TOYKH 30py CTOCOBHO HPOTE3YBAHHS

HakoJiHKa. Jleski Xipypru BHUCJIOBIIOIOTH CYMHIBA IIOJ0  HEOOXIITHOCTI
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npote3yBanHs Hakojinka [108, 109]. Ixmmi aBTopu HamojArarOTh Ha MPOTE3yBaHHI
CYrJI000BOi TOBEpXHI HAKOJIHKA B YCIX BHUMaJKaX BUKOPHUCTAHHS HE3B S3aHOTO
CHIONPOTE3a K y XBOpHuX Ha PA, Tak i mpu aedopmyrouomy aptposi [110].

[Ile oIHUM CYTTEBUM YCKIAQJHEHHSM € PO3PUB 3B A3KH HAKOJIHKA.
[TpoBeneHmnii aHaMITHUHUN OTJISAT JIITEpAaTypy TMOKa3aB, IO 3B’s3Ka HAKOJIIHKA MiJ
Yac MPOTe3yBaHHs KOMHHOIO cyrioda peethes y 0,2-1,4 % Bunazxis [111].

Haii6inpmmii BiICOTOK yCKJIaJHEHb Ja€ HecTaOuIbHICTh mpoTe3a. [Ipudomy,
4acToTa aCeNTUYHOI HECTAaOUIBHOCTI IITYYHOTO Cyryio0a 30UIBIIYETHCS 3 4YacoM,
oco6ymBo micis 10 pokiB. Uepes 1ieii yac Taki yckiiaJHeHHs BUsiBIieH1 y 8 % XBopux
[112].

demopo-TibiasibHa HECTAOUIBHICTh € MPUYUHOI PO3BUTKY HECTAOUIHHOCTI Y
10-30 % Bumankip [113, 114]. HaiiOinpine 3Ha4eHHS HAJAa€Thcs OlOMEXaHIUHIA Ta
3anaybHIA IPUYHHAM PO3XHUTYBaHHS poTe3iB [115].

VYpaxkeHHs1 KoJsliHHOro cyrioba mpu PA cynpoBomxkyerbes (opMyBaHHSIM
KOHTPAKTyp Ta PO3BUTKOM AUCKOPAAHTHUX JedopMaiiiii HUKHIX KIHIIBOK, $Kl, B
CBOIO Yepry, MPU3BOJAATH JI0 YACTKOBOI a00 MOBHOI BTpaTH (GyHKIi KiHI[iBKU [116].
Banprycna Tta BapycHa gedopmarii KoC BigHOCATBCS 10 4YHCIA CKIQIHUX
dbpoHTanbHUX naedopmallii HWKHBOI KiHIIBKA. DpoHTanbHi aedopmarllii 3 yacom
(3a71e’KHO BiJl CTymeHs jaedopMaliii) MPU3BOIATh J0 pyHHYBaHHS 30BHINIHBOT 200
BHYTPIIIHBOI MMapu BUPOCTKIB KOJIHHOTO Cyrjioda (CTErHOBa Ta BEJIMKOTOMIIKOBA
KiCTKa) 3 TMOAaJbIIOK iHBamiaM3amiero xBopux [117]. Eriomoriuni dakropu
BUHUKHEHHS 1 TIPOTPECYBAaHHs BaJIbI'yCHOI Ta BapycHOi Jedopmarlii pi3HOMaHITHI.
[Ipore, sk Big3Hauwanocs Oaratbma pochigaukamu [118], ocraHHiIMH pokamMu
HAWYaCTINIO MPUYMHOIO PO3BUTKY (GpoHTambHuX aedopMariii KoC e nmopymieHHs
pIBHOBaru MiX OI1OJIOTIYHOIO YCTAJICHICTIO TKAHMH 1 MEXaHIYHMM iX HaBaH-
TaxkeHHsM. CTaH TKaHUH Cyrjo0a 3aJeXKuTh y OUIBIIOMY CTYIEHI BiJ] BEJIMYMHU
HABAHTAKCHHA HA HUX, HDK BiJ] META0OJIYHUX MPHYMH, IO OYyJ0 MiATBEPIKEHO
psaaom pociiaHuKiB. Ha mi3HIX cTamisix 3aXBOPIOBaHHS YCYHYTH YMCIIEHHI
nedopMarlii Ta BITHOBUTH ONIOPHO-PYXOBY (DYHKIIIIO KOJIHHUX CYIJIOOIB Ta HMXKHIX

KIHI[IBOK MOJJIMBO JIMIIE 3a JIOMOMOTO €HAOMPOTE3yBaHHSA. AHAI3 JaHUX
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JITEpaTypu CBIAYUTH, 110 MUTaHHS QyHKIIOHYBaHHS eHpomnpore3a KoC B ymoBax
OararorutonmuaHux  gedopmarii KoC 3 BUKOpPUCTaHHSM  TOJOBXKyBada
BEJIMKOTOMIJIKOBOTO KOMIIOHEHTa Ta 0e3 y xBopux Ha PA — BuHCBITIEHI
HEJIOCTATHHO.

BuningioTe Jekiibka TOJIOBHUX MPUYUH, W0 MPUCKOPIOIOTH PO3BUTOK
aCeNTUYHOI HECTaOUIBbHOCTI KOMIIOHEHTIB TMpOTe3a: HaJUIMIIKOBA Maca Tifa,
0CTEONOpPo3, MOJIOAMI Bik XxBoporo [119, 120].

CyTTeBe 3HMXKEHHSI MIHEPAJIbHOI HIIIBHOCTI KICTKOBOI TKAHMHU y XBOPUX Ha
PA mnomiueno Bxke y wMomogomy Bimi [121]. Pusuk mepenoMiB BHACIIIOK
octeornopo3y 3poctae B 11,34 % xBopux Ha peBMaTOiAHMUN apTpuT [122].

Ha craH KicTKOBOi TKaHUHU y XBOPUX HA PEBMATOITHUN apTPUT BIUIMBAIOTH
Takl (pakTOpH, SIK NMPUHAOM TIIFOKOKOPTHUKOCTEPOIAHUX IpEnaparTiB; BIK, B SAKOMY
MOYaJIOCs 3aXBOPIOBAHHS; CTYMIHb (DYHKIIIOHATBHOT HEAOCTATHOCTI OMIOPHO-PYXOBOi
CUCTEMH; aKTHBHICTh 3aXBoproBaHHs [123].

l'omoBHOW0O TPOOJIEMOIO MPU OCTEOMNOPO31 € mposideparllis KIITUH, 110 HE
BINOBIMaOTh MOTpeOamM pemoaemoBands [124]. ILurtokinu, moxi6ui 1JI-6,
BIJIIFPAIOTh BaXJIMBY pOJIb Y TOMEOCTa3l KICTKOBOI TKAaHMHM, OCKUIbKM BOHU
CTUMYJIIOIOTH PO3BUTOK ocTeoknactiB. Kpim IJI-6, y pemosmentoBaHHI KICTKOBOT
TKaHUHU OepyTh ydacTh Takl nutokinu, sk [JI-1-B, 1JI-4, 1JI-10, 1JI-11, dakrop
Hekpo3y nyxiauau — a, GM-CSF, y- intepdepon. Cepen 1ux IUTOKIHIB CTUMYJTIOIOTh
yTBOpeHHs 1 PpyHkIito ocreobnactie 1JI-6, 1J1-11, GM-CSF, 1JI-1-8, ¢paktop HEKpo3y
nyxjguad — a. CIOBUIBHIOIOTH KicTKOBY pe3opoitito 1JI-4, 1J1-10, 1JI-13, a takox -
iHTepdepon [125].

BaxnuBe Miciie npu €HAONPOTE3yBaHHI KOJIHHOTO cyrioba 3aiiMae BHOIp
ONTUMAJIBHOTO OIEPaiiHOTO JOCTYITy, OCOOIMBO, MPU 3HAYHOMY OOMEXEHH1 PYXIB
y KOJIHHOMY CYIJ001, 3MEHIIEHHI €JIACTUYHOCTI M’ SIKMX TKaHWH, OCKIJIbKH,
CTaHJApTHUU MEPEHIN IPSIMUI JOCTYyI OOMEXY€E OTneparliitHe moJe.

JIJ1st OIIHKY pe3yIbTaTiB €HI0ONPOTE3yBaHHS KOJIHHOTO CyTii00a icHye 6arato
METOJIUK, OJHAK, )KOJIHA 3 HUX HE € JOCKOHAJIOIO 1 3araIbHONPUUHSATOIO.

OpHa 3 TakuX METOJIMK IpHHATA AcoIliaIli€ero 3 mpo0aeM KOJIIHHOTO cyriioba
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(Knee Society) [126]. Iuma wixHapogHa kiacudikamis —(yHKIIOHATBHUAX
pe3ynbraTiB  eHgonporesyBanHd KoC Oyma mnpuiiHara Ha MbKHApoIHOMY
cumrosiymi y Binni [127]. JlocuTh mmpoko BukopuctoByetbes 100 - 6anpHa 1mikana
pe3ynbrartiB npote3dyBands KoC [128].

Ha nymky OimbIocTi opTornesniB, 100pi BigAaieHi pe3yabTaTi CKJIagaloTh 75
— 90 %. Ilpo nomrorpuBajne nociipkeHHS 495 KOMIHHUX CYriao0iB micis iX
enpomnpore3yBanHs crnoBictiiii Huang C.H. et al. [129]. BwkuBanHs mpoTe3iB
noHaz 15 pokiB Oyio 3adikcoBano y 88 % xBopux. 3a nanumu DiHCHKOTO peecTpa,
yepe3 12 pokiB mo3UTHBHI pe3yiabTaTu BiaMiueHo y 91,4 % xBopux [130]. Anami3
BIDKMBAHHS TPOTE31B KOJIHHOro cyriob6a B 11606 Bunaakax y kimiHiml Meiio
nokasas, 1o yepe3 10 pokiB 1o0pi pe3ynabratu Oynu BimMiueHi y 91 %, yepes 15 —
y 84 % 1 yepe3 20 —y 78 % BuUmanKiB. Y XBOpHX, BIK IKUX OyB MEHIIE 55 POKIB,
yepe3 10 pokiB BKWBaHHS MPOTE3iB ckimanano 83 %, Tomi, K y XBOPHX, BIKOM
noHana 70 pokiB — 94 %. [Ipote3u Ha 1ieMeHTI uepe3 1ei  nepiof BikuBaim B 92 %0,
TOJIi, sIK Oe3teMeHTHI —y 61% [131].

TakuMm yuHOM, aHaJ3 JTaHUX JITEpaTypu IOKa3aB, 10 E€HAONPOTE3yBaHHS
KoC € omaum 3 HaWOuIbll eEKTUBHUX Ta MEPCHEKTUBHUX METOMIB BiIHOBJICHHS
¢GyHKLIi KOMIHHOrO cyrio0a y xBopux Ha PA Ha mi3HIX CTafisfix 3aXBOPIOBaHHS.
He3Baxarouu Ha 3Ha4HI JOCATHEHHS Y po3BUTKY eHpomnporesyBaHHs KoC, y xBopux
Ha PA 0Oarato nmutaHp JUIIAIOTHCS 1€ HE BUPIMICHUMH. Y JIITepaTypi HEIOCTaTHHO
BU/IITIEH1 0c00IMBOCTI eHaonpoTe3yBanHsa KoC y XBopHuX Ha peBMaTOINHUN apTPUT 3
OaraTtoruIONMHHUMU AedopMallisiMA B YMOBaX I'e€TEPOre€HHOI CTPYKTYpU KICTKOBOT
TKQHWHU CYIJIO0OBUX KIHI[IB CTETHOBOI Ta BEJIMKOTOMIJIKOBOI KICTOK. Tak,
aKTyaJlbHOCTI HaOyBalOTh MUTAHHS EHIONPOTE3YBaHHS KOJIHHOTO CYIJIoOa IpH
oararommonmuuaux Aedopmainisx y KoC, norpeOye mnoraubGiaeHOro BUBYCHHS
CTPYKTYpPHO-(DYHKIIIOHAJILHOTO  CTaHy KICTKOBOi TKaHMHM Ta IPOBEIACHHS
npo(UTAKTUYHHX 3aXO01B, CIPSIMOBAaHUX Ha MOKPAIIEHHS CTaHy KiCTKOBOI TKAaHWHH,
yIOCKOHAJIEHH orepaiiiitHoro goctymny 10 KoC, oco0a1MBo y BUMAaAKaX PUTIAHOCTI

ta ankino3y KoC.
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PO31LT 1
MATEPIAJIM TA METOJIU JTOCJITKEHHS

1.1. 3arajbHa XapaKTepUCTHKA XBOPHUX

Y Bigain 3aXBopioBaHb cyrno0iB y popocnux Y «lHcTutyT TpaBMarosorii ta
opronenii HAMH VYkpainu» (M. KuiB) B mepiog 3 2021 mo 2024 poku 3HaX0IUIOCH
Ha JiKyBaHHI 103 XBopuXx 3 OaratorionmMHHUMHA OChoBUMH HedopMmarismu KoC, 3
Hux 43 (47 %) xBopux Ha PA 3 Bropunaum octeoaptpozom KoC (rpymna A) ta 60 (53
%) xBopux Ha nepBuHHUI ocTeoapTpo3 KoC (rpyma b). 3a ueit yac Bukonano 119
engonpotedyBaib KoC, 3 HuX 46 XBOpUM Ha pEeBMATOiHUN apTPUT 3 BTOPUHHUM
octeoaptpo3oM KoC ta 73 xBopum Ha nepsuHHUN octeoapTpo3 KoC. 3okpema rpymy
A cxnaganmu 39 xiHOK Ta 4 4oyoBiKiB, rpyny b — 35 xiHok Ta 25 yomnoBikiB. Bik
nauieHTiB cknanas Big 40 mo 65 pokiB (cepeanil Bik + 53 poku). Kpurepiamu
BKJIFOUEHHSI XBOPHUX JO OCHOBHOI I'PyIU BUKOPUCTOBYBAIM KJIacU(iKaIiiHI KpUTEpIi
ACR ta EULAR (2010):

ypakeHHs CyIJo0iB;

MOKA3HUKHU CEPOJOTIYHOTO AociimkenHs kpoi (PD 1 AIILIT);

roctpodazosi nokazHuku kpoBi (C-peakTuBHuil mpotein, [IHOE);

TPUBAIICTH CUMIITOMIB.
B nmociikeHHs BKIFOYAIKUCS XBOPI 13 3arajbHOI0 KUIBKICTIO OaiB >6.
OyHKITIOHAIBHA HEJOCTATHICTH ypakeHux cyriooiB Il crynens (DHC — II)
crioctepiranacs y 5 (11 %) xsopux, III crynens (PHC — III) y 41 (89 %) xBopux
Ha PA.
JlocTOBipHOT pi3HUIN 3a TEHIESPHUMH MMapaMeTpaMu 3a BIKOBUMH TPYIIaMH
He npocniakoByeThes (p=1E-18 3a HemapaMmeTpuyHUM KpuTepieM Xi-KBaJIpaToMm).
VYci xBOpi OTpUMyBalld KOHCEPBATUBHE JIIKYBaHHA B JOOIEpalliiiHOMYy
nepiofii: JIKyBajdbHY (I3KYJIbTYpPY, HECTEpOiJHI MpOTH3aNajibHl MpenapaT,
XOHJIPOMPOTEKTOPH, (PIZMETOAM Ta MICUEBY I1H €KIIMHY Tepamiio mnpernapaTaMu
riaJlypoOHOBOI KHUCIIOTH Ta TJIFOKOKOPTHKOCTEpOigaMu. YCl TMaIli€eHTH MNpUiMaTu

HII3II. Cepen oOcrexenux 43 mnauieHTiB 3 PA Ha Mmi3HIX CTafisfix 3 ypaKeHHSM
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KoJtiHHOTO cyrioba 32 (74 %) maiieHTa npuiiMair rOpMOHAJBHI mpemnapatu, 17
(39 %) — 6a3ucHi. Yci Tpu Bunu Teparii otpumysanu 11 narientis (27 %).

Ominka QYHKIIT KOJMIHHOTO cyrjo0a Ta pe3yJibTaTiB €HAONPOTE3yBaHHS
KOJIIHHOTO CyTJIO0a MPOCTEKEHO Y TEPMIH  BiJI 3 MICAIIB A0 3 POKIB Micas
orepaTUBHOrO BTpydaHHs. OIiHKY pe3ynbTaTiB mpooAmin 3a 100 GanbpHOIO MIKaI0k0
OLIHKH KojinHoro cyroda Lysholm-Gillquist (1982).

EnnonporesyBanns KoC Bukonysanu Ha mi3Hiil ctaaii PA (Il crapis 2-3 ¢aza
ta Il cranis 3a knacudikariero €. T. Cxiapenka, B.1. Cremymnu, o Bianosigae Il ta
IV penTreHosoriuHii cTaaii aprposy 3a kiacudikariero Kenarpen-Jloypenc, 1961 p.).
3 II cragiero 3axBoproBanHs Oyso 40 1 3 11l cragiero — 3 xBopux Ha PA (tpyma A).
XBopuM Ha miepBuHHUN octeoapTpo3 KoC (rpyma b) enpomporesyBanusi KoC
BukoHyBayin Ha Il Tta IV cramisx 3a knacudikamiero Kenrpen-Jloypenc. Y 16
XBOpPUX Takl omepaiii BHUKOHaHO 3 000X OOKiB, 6 XBOpUM BHKOHAHO
CHIOMPOTE3yBaHHs  mpoTe3oM  3B’s3aHoro  tumy  (Hinge).  [omomkyBau
BEJIMKOTOMUJIKOBOT'O KOMIIOHEHTa OYJI0 BUKOPUCTAHO MiJl 4ac 54 €HJI0NMpOTEe3yBaHb
KoC, 3 aux 35 — gosxkunoro 30 MM, 16 — noBxkuHOIO 75 MM, 3 — moBkuHOI0 100 MM.

Bcix xBopux B rpymax A ta b Oyno po3aiieHo Ha 5 miATrpyn B 3aJI€KHOCTI Bij

KOMILJIEKTAllil €HI0IpOoTe3a, 110 BUKOPUCTOBYBAJIH 111 YAC ONEPATUBHOIO JIIKYBaHHS:

1 — rortanbHe enmomnpoTesyBaHHs KoC 06e3 moIoBxkyBada BEIUKOTOMIJIKOBOTO
KOMITOHEHTA.
2 — toranpHe eHaomnpoTesyBaHHsS KoC 3 mogoBxKyBaueM BEIMKOTOMLUIKOBOTO

KOMITOHEHTA JT0BKUHOIO 30 MM.
3 — TorampHe eHmompoTesyBaHHS KoC 3 mMogoBKyBaueM BEIMKOTOMIIKOBOTO
KOMIIOHEHTA JOBXHUHOIO /5 MM.
4 — TotampHe eHmomnporesyBaHHS KoC 3 momoBKyBadeM BEITUKOTOMIJIKOBOTO
KOMITOHEHTAa JOBXHUHOI0 100 MM.
5 — roranbHe eHponporesyBanHs KoC mpote3om 3B’s3anoro tumy (Hinge).

Po3nozin xBopux Ha MIATPYNU B OCHOBHIM Ta KOHTPOJBHUX TpymHax 3aJeKHO
BiJI KOMIUICKTAIlli IMIUIAHTOBAHOI'O EHJONPOTe3a IPEACTABICHO Ha 3BEJICHHUX

niarpamax 1.1. ta 1.2.



37

Hiarpama 1.1.
Posznonin xBopux Ha PA 3 BropunauM octeoaptpo3zom KoC 3asexHo Big

KOMIUIEKTAaIll] IMIIJIAHTOBAHOTO €HAOMPOTE3a

19
14
7
4
2 .
Al A2 A3

A4 A5

e el o )
O N B OO 0O O

ON b OO ®

Nigrpynm

Hiarpama 1.2.
Posnonin xBopux Ha nepBuHHUMN ocTeoapTpo3 KoC 3anexxHo Bix KOMIUIEKTAIIi1
IMIUIAaHTOBAHOTO €HJI0NPOTE3a

45

40
40
35
30
25 21
20
15
9
10
0 — —
b1 B2 B3

b4 b5
MNigrpynu

VYeci oOcrexxeni xBopi Manu  OararoromuuHl - gedopmamnii  KoC. vV
(GpoHTANIBHIN TIIONMIMHI BaJdbr'ycHY nedopmartito manu 44 xBopux (38,9 %), BapycHy
nedopmaitito — 69 xBopux (61,1 %). ¥V caritanbHii MJIOLIKHI 3rHHATIBHA AeQopMaltis
KoC Bussiena y 109 xBopux (96,4 %), ankino3ysanns KoC y 4 xsopux (3,6 %).

3aranbpHl JaHI NOpPO KIUIbKICTh XBOpUX, iX cTaTh, cTaali Ta Qasu
3aXBOpPIOBaHHS, THUN  jAedopmailii Ta BHKOHAHI OIEpPaTHBHI BTpPYYaHHS

npencTaBieHo y Tabmumsx 1.1. ta 1.2.
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Taomung 1.1

Po3noninn xBopux OCHOBHOI Tpymnu (rpymna A) 3a KUIbKICTIO, CTaTTHO, CTaJi€lo,

¢dazo0 3axBOpIOBaHHA, THUMOM jaedopmaiii Ta BHUKOHAHUMHU OINEPATUBHUMHU

BTPYYaHHSMHU

3arajgpHa KUIBKICTh OOCTEXKEHUX

MAaIi€HTIB

43

EnponpoTe3yBaHHs KOJIIHHOTO

cyrioba

46

Kinku

39

YoJ10BIKH

Il cramis (11-111 ¢paza 3a
KJ1acuQIKaIi€ero

€.T. Cxusapenka, B.1. Cremynn)

40

Il cTanis (3a knacudikarier

€.T. Cxnspenka, B.1. Cremynn)

Buna nepopmarii

Banerycuna

nedopmarris 35

BapycHa

nedopmarris 8

Kyt nedopmarii y ppoHTaNbHIM

ILIOLIHH] ,°

10°-
15°

16°-
20°

>20° 10°

15°

16°

20°

>20°

KinbkicTh narieHTiB

27

6

2

5

1

Kyt 3runansnoi nedopmarnii,®

10°-15°

16°-20°

>20°

KinpkicTs maricHTiB

36

4




Po3nonin xBopux KOHTPOJBHOI rpynH (rpyna b) 3a KibKICTIO, CTATTIO, CTAIIEI0

39

Taomung 1.2

3aXBOPIOBAHH:A, TUIIOM ne(bopMauii' Ta BUKOHAHHUMH OIICPATUBHUMU BTPYYAHHAMU

3aranpHa KUTBKICTh OOCTEKEHUX 60

[MAI[l€HTIB
Ennonpore3yBaHHS KOJIHHOTO 73

cyrioba
Kinku 23
YomnoBiku 37

[l cTazgis (3a kmacudikariero 32
Kenrpen-Jloypenc)

IV cranis (3a knacudikaiiero 28

Kenrpen-Jloypenc)

Buna nepopmarrii Bansrycuna Bapycha

nedopmarrist 19 nedopmariris 41
Kyt nedopmarii y ppoHTaNbHIM 10°- 16° >20° 10° 16°- | >20
ILIOLIHH] ,° 15° - - 20° °
20° 15°

KinepKicTh maricHTiB 13 5 1 30 9 2
Kyt 3runansnoi gedopmartii,® 10°-15° 16°-20° >20°
KibKiCTh MaIi€eHTiB 44 11

1.2. KiiHiKo-peHTreHOoJIOTiuHi 10CTiI2KeHHsI XBOPUX HA PeBMATOIIHUI apTpPuT 3

ypaxenuaMm KoC, yckiagHeHOro 60araTtomjiomimHHUMHM Jaedopmanissmmu

VYciM XBOpUM TIPOBOJWIIM CTaHIApPTHE KiiHIYHE obOctexxeHHs. Ilig wac 300py

aHaMHe3y 3’SICOBYBAJIM HASIBHICTh OOJIbOBOTO CHUHJIPOMY,

Horo JIOKaJti3arilo,

IHTEHCUBHICTH Y CTaHI CIIOKOIO Ta M1/l YaC HABAHTAXKEHHS, B T.4 B MOJIOKEHHI1 JISKAUN

Ta CTOSYU, HASBHICTh HIYHMX 00JIeH, a Tak0oX BU3HAYaIM (PaKTOPH, IO MOCHIIIOIOThH

O6onmpoBUi cuHApOM. OTpUMaHI HaMU JiaH1 OIIIHIOBAIM 3a Aornomororo mkamu BAII
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ta Lysholm-Gillquist mist ominku ¢yHKI[IOHAILHOTO cTaHy cyrioba. Kiinidae
00CTeKEHHSI TPOBOAWIOCH 3a 3araJIbHONPHUHATOI0 METOAMKOI0 3 TMPOBEIACHHSIM
CrHeliajJbHuX TECTIB Ta Mpo0. BUKoHyBaiM MOPIBHIIBHUIA BUMIP JIOBKUHU KIHIIIBOK
(BITHOCHO1, a0COJIFOTHOT), OCLOBHUX JIIHIN, aMIUTITy/IM aKTUBHUX 1 MACUBHUX PYXIB Y
cyrnobax 1o HeltpaabHOMY O-POXiTHOMY METOAY, NPOBOAWINA BHU3HAYCHHS
CHellajJbHUX KIIHIYHUX CUMITOMIB 1 TECTIB: BaJbI'yC-CTpEC Ta BapyC-CTPEC TECTH,
TECT TPakKIlii KBaapirernca CTerHa, TeCT TPAKIlii MPSIMOTO M’si3a CTETHA, TECT TPAaKIIil
MIJKOJIHHUX M’ SI31B.

Burnsig xBopux Ha PA 3 Garatommomuuaaumu gedopmartisimu KoC npencraBieHo Ha
puc. 1.1.

Puc. 1.1. ®oro. 3aranbHuil BUurisan xsopoi Ha PA 3 KoHTpakTypamu

KoC:a — Burmisig ciepeny, 0 — BUTIIsiT 300Ky

Bici HIXHIX KIHITIBOK BU3HAYaIM 32 JIOTIOMOTOK0 JOMIOMIXXKHUX YSIBHUX JIIHIH,
MPOBENCHUX Y (PPOHTANBHIN IUIOMKHI TpU TPaBWIBHOMY (()i310JI0TTHHOMY)
MOJIOKEHH1 TAIll€HTa Ta KIHIIBOK. Bich HUMNCHbOI KiHyieku (KIIHIYHA) TPOXOIUTH
Kpi3b MEpEeaHI0 BEPXHIO OCTh 3JyXBHHHOI KiCTKH (spina iliaca anterior superior),
30BHIIIHIN Kpail a00 cepelMHy HAJKOJIHKA Ta MEPIINH MIKMATbLUEBUN MPOMIKOK
(puc. 1.2). 3a BiaCcyTHOCTI OIYHMX BHKPHUBIICHB BCI Il TPH TOYKH 3HAXOMSTHCS Ha

OJHIM mpsiMid. 3MilIeHHs TOYKM (OK) BIJ MpsiMOi BKaszye Ha aedopmailito BicCi.
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3MIHM HOPMAaJIbHOi BIC1 KIHIIIBKH 3’SIBJISIFOTBCS TMPU 3MIIIEHHI CerMeHTIB (Y)
JOCEpEIMHU BiJ BICl KIHI[IBKM 1 BIJKPUTOMY KyTI MDK CErMEHTaMH Ha30BHI
BUHMKAae BaibrycHa Jnedopmaris (X-momidbna) (puc. 1.26). Ilpu OiuHux
BUKPUBIICHHSIX, TpPH 3MIIIEHHI cerMeHTiB (y) KIHIIIBKM Ha30BHI BiJ BICI 1
BIIKPUTOMY JTOCepeArHM KyTi nedopmariiii, BUHUKae BapycHa aedopmariis (O-

noxioHa) (puc. 1.2B).

Puc. 1.2. Ominka oci HIKHBOT KIHITIBKU: a — HOpMajibHa BiCh, O — BaJIbI'yCHa

nedopmariis — genu valgum, B pa3i ABOOIYHOI, HA3UBAIOTh X-M0/110HOIO, B —

OOcsar pyxiB BHU3HAYaJIM B IIOJOKEHHI XBOPOro JIeXKaduW 3a JOTOMOTOIO
KYTOMIipa, BICh SIKOTO BCTAHOBJIIOIOTH BIAMOBIHO 0 OC1 CyrJio0a, a OpaHIii KyTomipa
— IO OCi CErMEHTIB, IO YTBOPIOIOTH Cyrio0. Bumip pyxiB y cyrio0ax KiHI[IBOK
BUKOHYBaIM 3a MiXHapoaHuMm wmetogom SFTR (meiitpansauii — 0°, S — pyxu B
cariTaJibHIi muomuHi, F — y ¢poHTaneHiid, 7 — pyXu B TpaHCBEp3aibHIN IUIONIMHI, R
— poramiitai pyxu). [Ipy TopkaHHI MIAKOIIHHOT TOBEPXHI 3 TOPU3OHTAIHHOIO
IJIOLIMHOIO0 KOJIHHUHI Cyryio0 Moxe OyTH MACHBHO MEPEPO3IrHYyTUH Tak, 110 I1°ATa
migiiMaeTbes Hag moBepxHeto Ha 5-10 cm (Bapiant Hopmu puc. 1.3a). Ilpwm
KpallHbOMY 3TMHAHHI MO>KJIMBE TOPKAHHS IT'ATKH JI0 CiAHMIN (BaplaHT HOPMHU pHLC.
1.30). Excrensig-daekcis — 5/0/140°. Mexeo MOXKJIUBOTO IMACHBHOTO PYyXy €
00NbOBE BIMUYTTS, 110 BUHUKAE Y XBOPOTo. AKTHUBHI PyXH 1HOJI 3HAYHOIO MipOIO
3aJIe’aTh BiJl CTaHY CYXO0KHJIbHO-M'S30BOT0 anapary, a He TUIbKH BiJl 3MIH y CyIJI00i.

VY 1ux BUNaaKax Mixk 00CSTOM aKTUBHUX 1 MACHBHUX PYXiB BUHUKAE 3HAYHA PI3HUIIS.
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5°-10°
0° =

120°-150°

Puc. 1.3. O6csr pyxiB y KOJTIHHOMY CyTJI001: a — HEUTpaJIbHE MOJIOXKEHHS, O —
Nepepo3ruHaHHs, B — 3THHAHHS.

Baneryc-ctpec Ta Bapyc-cTpec TECTH BUKOHYBAJIM Yy TIOJOKEHHI XBOPOTO
nexauu Ta 3irayTomy j10 20° KoC, 1m0 mae 3Mory po3ciiabuTH 3aHii BIILI CyTiio0a
Ta OLIHUTU CTaH KojaTepaJbHUX 3B’S30K. JlJIsi BUKOHAHHSI TECTIB JIIKAp OJHIEIO
pykoto 3axBauyBaB KoC mo xomy cyrio00BOi HIUIMHH, 1HIIOK PYKOK (iKCyBaB
JTUCTANBHUM BIJJIUI TOMUIKH Ta TIOYEPTOBO MPUKIIA/IAaB BaJIbI'yCHE HABAHTAXKEHHS Ha
KoC nist oniHKM MeJialibHOI KoJIaTepabHOI 3B’ SI3KM Ta BapyCHE HABAHTAXKCHHS JJIsI
OI[IHKU JIATEpaJIbHOI KoJaTepaibHOl 3B’si3ku. [lanbii, po3ramoBaHi Ha CyrjioOOBii
IIIJIMHI, BiAYYBAaIOTh 3MIMIEHHS Cyriio0oBoi miumHM. [lpu 30epexkeHiid HiIICHOCTI
KOJIaTEpAJIbHUX 3B A30K HE  BIAOYBA€TbCSA  PO3LIMPEHHS  MENIAJIbHOTO  4YH
natepanbHoro BiaainiB KoC.

Tect Tpakmii KBagpilernca BUKOHYBaIW [IJIi BU3HAYEHHS HASBHOCTI
po3ruHabHOI KOHTPaKkTypH y KoC. TecT BUKOHYBaJIM Y TTOJIOKEHH1 XBOPOTO JICHKAUH
Ha UBOTI. Jlikap MacHMBHO 3rMHAB KIHIIBKY Yy KOJIHHOMY CYIJIOO1, IPUTHCKAIOUU
’ATy MalieHTa A0 CiaHuil. B HOpMI m’siTa TOPKAETHCS 10 CIAHUIN. 30UIbIICHHS
BIJICTaHI MK II’SITOI0 Ta CIAHUIICIO CBIAYUTH MPO KOHTparyBaHHs KBajpilerica Ta
PO3BUTOK PO3rMHaiIbHOI KOHTpakTypu y KoC.

Tect Tpakiii mpsMoro m’si3a CTerHa BUKOHYBaJM B TMOJOXKEHHI XBOPOTO

Jexxauyu Ha cruHl. [larieHT MakcMManbHO 3TMHAE MPOTUIICKHY HOTY, Aalil JIKap
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MaCHBHO 3TUHAB yIIKOKeHYy KiHIIBKY Y KoC. B HopMmi KiHIIIBKa MOXKe OyTH 3ITHYTa
y KoC na 90°. V pasi BkopoueHHs1 mpsiMoro M's3a cterHa 3ruHanHs y KoC Oyne
Men1ie 90°, o CBIAYUTH PO HAABHICTh 3rUHAILHOI KOHTpakTypu y KoC.

Tect Tpakmii MAKOJIHHUX M’sI31B BUKOHYBAJIH y MOJIOKEHHI XBOPOTO JICKAUH
Ha cnuHl. Jlikap migHIMaB pO3IrHYTYy KIHIIBKY Malli€HTa Ta MAaKCHMaJbHO 3TMHAB Y
KyJbIIOBOMY CYIJ1001 0€3 BIApHBY Ta3a BijJ MOBEPXHI. 3TUHAHHS Y KYJBIIOBOMY
cyrino6i menmie 90° 3 posirnytum KoC cBigUMTh MPO KOHTpAryBaHHS IMiJKOJIHHUX
M’s131B, 1110 BKa3y€ Ha HaABHICTh 3rMHAIBHOI KOHTpakTypu y KoC.

JI7ist OL[IHKKA MOMKJIMBOCTEH KIIHIYHUX TECTIB CIIBCTABISUIM iX PE3yJIbTaTH 3
OTPUMaHUMH TIpU OlOMEXaHIYHOMY OOCTeXeHHI JaHuMU. CIOYaTKy BH3HAYWIA
JiicHO To3uTHBHI pe3ynbTat — [II (maronoris, ska BUSBIEHA NMPU OOCTEKEHHI,
CHIBIIAJIa 3 TAKOIO MPU O10MEXaHIYHOMY OOCTEXEHHI1), JIMCHO HETaTUBHI PE3yJIbTATU
— JIH (marosorist He BUsIBJIEHA TIPU OOCTEKEHHI 1 HEe BUSIBJICHA MPU 010MEXaHIYHOMY
oOcrexenH1), xuOHono3uTuBHI — XI1 (marosoris BusiBiaeHa Mpu 00CTEKEHHI, ajie He
BUSIBJIEHA MpU Ol0MEXaHIYHOMY oOcTexeHH1) Ta XuOHO HeratuBHI — XH (maTosoris
HE BUABJICHA MPU OOCTEKEHHI, aJie BUsIBJICHA MPU O10MEXaHIYHOMY OOCTEKEHHI).

Jpyrum eTanom po3paxoByBaJId MMOKa3HUKU OI[IHKU JIIaTHOCTUYHUX TECTIB!

UyTnuBiCTh — MPOIEHTHE CITIBBIJHOIIEHHS MIMCHO TMO3UTUBHUX PE3YyJbTATIB /10
CyMH [IHCHO TIO3UTUBHMX Ta XWUOHO HEraTHUBHUX pe3yJibTariB. Po3paxyHOK
MPOBOAMIIH 3a (POPMYIIOIO:

JUT/ (ITT+XH) x 100%

Crnenu(14HICTh — MPOLICHTHE BIAHOIIEHHS J1ICHO HETaTUBHUX PE3YJIbTATIB y
J0JIe, 10 HE MalwTh JaHOI MaToJjorii, A0 CyMH JIMCHO HETraTUBHUX Ta
XMOHOIMO3UTUBHUX PpE3yJbTaTiB (MMOBIPHICTH HEraTUBHOTO IMPU  BIJICYTHOCTI
[aTOJIOT1i, TOOTO YaCTOTa HEraTUBHOTO PE3yJIbTATy Y 310POBUX JIOAEH).

JTH / (JIH+XTT) x 100%

Jna ominku  ¢QyHKuioHanpHOTo cTaHy KoC BHKOPUCTOBYBajiM —IIKAy
Lysholm-Gillquist 1o omepatuBHOrO BTpydaHHS Ta 4Yepe3 1 Ta 3 pOKHM Micis
onepariii. Illkana BkiIOYae OILIHKY HAaCTyMHMX TIOKa3HUKIB: Oute (50 Oamis),
(GyHKILIII0 KOJIHHOTO cyriioba (24 6anu), aMIUIITyly PyXiB y KOJiHHOMY cyriio0i (14

OamiB), ocboBy aAedopmalliio KiHIIBKH (5 OanmiB), M’sa30By cwiy (3 Oanmm) Ta



44

CTaO1IBHICTh cyrio0a (4 6amm).

3a BincytHocTi maronoriyHux 3MiH KoC ominroersest y 100 6aniB, 3a
HAssBHOCTI MATOJIOTIYHUX 3MIH y KOJIHHOMY CYIJIO01 KUIBKICTh 0ajiiB 3MEHITYEThCA.
Tak, pe3ynbTaT BBAXKAETHCA JOOPUM, SKIIO KUIBKICTh OamiB KoauBaeThes Bia 100 10
80, 3amoBiIbHUM — Big 79 no 60 1 He3amoBUIBHUM — Bif 59 1 MmeHme. O3HaueHy
IIKaJy MOXHA CIIBCTaBUTH 13 3arajibHONPUMHITOI0 CUCTEMOIO OILIIHKU PE3YJbTaTiB
(mobpe, 3a10BITLHO, HE3aJOBLIHHO):

- 1oOpuii pe3ysbTar — O171b XBOPUM HE BITUYBA€ SK y CIIOKOi, Tak 1 MHpH
HaBaHTaXXE€HHI, MOXX€ OyTH HE3HAauyHUM OLIb IIiJI Yac TPHBAJIOi XOJIH, KIHIIIBKa
OMOpO3/IaTHA, MOXJIMBA XOAh0a 0€3 J0AaTKOBOI Oomopu abo 3 OMOPOI0 Ha MAJUIII0
miJ 4ac TPUBAJIOi XO0JbOW, HAKYyJbI'YBaHHS BIJICYTHE, BICh KIHIIIBKM IPaBUJIbHA,
Cyriod cTabiapHUN, O00CAT pPYXIB y KOJIIHHOMY cyriiooi — 100° 1 Oinbiie
(posrunanusa — 180°, srunanHs g0 kyta 80° 1 Oumbme), mo Bigmorimae 100 — 80
Oaam;

- 33JIOBUTbHUN pe3yJIbTaT — NEPIOJUYHUI OLIb y CHOKOi 1 MiJ Yac MOMIPHOI
XO0JIbOM Ha HEBEJIMKY BiJICTaHb, KOPUCTYBAHHS JOJATKOBOIO OTMOPOIO HA MAJIUIIIO 32
MeXXaMu KBapTHPHU, KIHI[IBKA OTIOPO3]]aTHA, TOPYIICHHS OC1 KIHIIIBKA HE TIEPEBUIILYE
10° y ppoHTanbHIN MIOHIMHI, 00CAT PyXIB y KOJIHHOMY CyIJIoO1 0OMeXeHUI BiA
100 mo 70° (posrunanns — 180—170°, srunanns — 1o kyta 100—80°), mo Biamnosigae
79 — 60 Oanam;

- HE3aJIOBUTLHUN pe3yibTaT — HASBHICTh MOCTIMHOTO OOJII0 B CIOKOi, KU
30UTBIITY€ETHCS TPU HABAaHTAKCHHI, XBOPUH MOCTITHO KOPUCTYETHCS J0JIaTKOBOIO
OMOpPOI0 MiJl Yac XOAbOHW, OCOOIMBO CXOJaMU; BIOXHJIEHHS OCl y (DpOHTaNIbHIN
riomuHl Outbiie HK Ha 10°, HASIBHICTH 3TUHAIBHOT KOHTpakTypu Ouibime 10°,
o0csr pyXiB y KOJIIHHOMY cyrio01 meniie 70°, mo Bianosigae 59 6anam 1 MeHIIe.

Bizyanbna ananorosa mikana (BAI) — ne HalimpocTimuid crnocid KuUIbKICHOT
OIIHKU CIIPUHHSATTS OO0 1 sBIIsI€ COOOI0 BIIPI30K MPSAMOi JiHIT JOBXUHOIO 10 cM,
MOYATKOBA Kpamka SIKOT BIATOBIAA€ BIACYyTHOCTI 0OJO, a KIHIIEBA HECTEPITHUM
00JIbOBUM BITUYTTSIM.

OyHKIIOHAIbHI MOXJIMBOCTI OMOPHO-PYXOBOr0O amapary, B T. Y. HHKHIX

KIHIIIBOK, B 3Ha4HIN Mipi 3ajeXaTh Bijl CTaHy M's31B, a came, BiJI CTyIE€Hs PO3BUTKY
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M's131B, TOHYCY 1 CHUJTM M'SI31B, 1110 MOYKHA JOCTIAMTH METOAaMU OTJISAY TJIa JIFOAUHH,
BHUMIPIOBaHHS, najabnanii, MaHYyaJIbHOTO M’S130BOTO TECTyBaHHS,
THCTPYMEHTAILHUMU METOJIaMU (MIOTOHOMETPIsl, AMHAMOMETPIs, eeKTpoMiorpadis
TOImO). 3MIHM CTaHy M s31B KIHIIIBKH, BUSBICHHS HaOpskiB, atpodii abo
rineptpodii M'sI31B MOKHA TMOMITHUTH NPU OTJISAI Ta BU3HAUWUTU BHUMIPIOBAHHSAM
OKPY>KHOCTI KIHIIBKM. OCHOBHY YyBary MU TMPUIULUIM M’si3aM  CTErHa, SKi
BIJIITPalOTh OCHOBHY pOJIb IMPHU pyXaxX y KOJIHHOMY cyrio0i Ta (popMyroTh HOTo
3TUHAIBHO-PO3TMHAIBHUN amapaT. BuMipioBaHHS NpPOBOAWIN CAaHTUMETPOBOIO
CTPIYKOI0 Ha CUMETPUYHHUX JIUISTHKAX Ha BIJICTaHl /-8 CM BHUIILE BEPXHBOIO IMOJIIOCA
HakoJiHKa. [loJoKeHHs Mali€eHTa M1l Yac BUMIPIOBAaHHS — JIeKayud Ha CIUHI.
CaHTHMETpOBa CTpiUKa YKJIAA€ThCA NMEPHEHANKYISIPHO TO30BKHBOI OC1 KIHIIIBKA
B MICIIl TPOBE/ICHHSI BUMIPIOBAHHSI.

PeHTreHosioriune 0OOCTEKEHHS MPOBOAMIA 3a JOIMOMOTOI PEHTI€HIBCHKOTO
amapara Simens Multix Top. VYciMm xBopuM mepen oOmepaiiclo MPOBOAWIN
peHTreHorpadito 000X KOJIHHUX CYTi00iB y MepeIHbO-3a/HIi Ta OOKOBIN MPOEKIISIX,
NEPeBaXKHO y HABAHTAXKEHHI 3 TMPaBUJILHOIO OpPIEHTAIIEI0 HAKOJIIHKA (3BEpHEHI

BIIEpE), a TAKOXK 33 TAHOPAMHUMH PEHTIeHOTrpaMaMyu HUKHIX KIHIIBOK (puc 1.4).

Puc.1.4. [lanopamHa peHTreHOorpamMa HIKHIX KIHI[IBOK TEMaTUYHOTO XBOPOTO 3
BaJIbI'yCHOIO JIepopMalli€ro KOJIHHUX CYTI001B
PenTreHoMeTpUYHUI aHaNI3 OTPUMAHHUX 300pa’KE€Hb 3 OLIHIOBAHHSM KYTOBUX

mapamMeTpiB  KOJIHHOTO  cyrjioba  MPOBOAWIM  BIAMOBIZHO  MPOTOKOIY,
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3anponoHoBaHoMy D. Paley, a TakoX [0JaTKOBO BH3HAuYajdud 30HY MPOEKIIi
MEXaHIYHO1 OCi KiHI[iBKH 10 BigHOMIeHH!O0 A0 eHTpy KoC (puc. 1.5).

3riJIHO 13 3a3HAYEHOI0 METOJIMKOI0 BU3HAYAIN HACTYITHI MOKA3HUKHU:
mLDFA (ckop. 3 anri. mechanical lateral distal femoral angle) — nmaTtepanbHuii KyT
HaxWwIy Cy[JIOOOBOi TIOBEpXHI JHUCTAIBLHOTO emidiza CTETHOBOI KICTKH TIO
BIJIHOIIIEHHIO JI0 MEXaHIYHOI 0C1 HI)KHBOT KIHI[IBKH, B HOPM1 CTAHOBUTH 8743°;
MPTA — (ckop. 3 anri. medial proximal tibial angle) — menianpHUI TPOKCUMAaTBHUIA
KyT BEJIMKOTOMIJIKOBOI KICTKM I10 BIJHOIICHHIO JIO MEXaHIYHOi OcCi, B HOpMI
ctaHoBuUTh 87° (87+3°);
aTFA (ckop. 3 anria. anatomical tibiofemoral angle) — anaTomiunuit
BEJIMKOTOMIJIKOBO-CTETHOBUM KYT, BHU3HAYA€ThCA MK JIHISIMH, TMPOBEICHUMU
BIJIIOBIZTHO AQHATOMIYHHMM OCSIM CTETHOBOI Ta BEIMKOTOMIIKOBOI KicTok. Llei
MOKa3HUK HalyacTIlIe BUKOPUCTOBYIOTh y CBITOBIW MPAKTHUIIL 1JIsl OIIUCY PE3yJIbTaTIB

Ta JUHAMIYHOI 3MIHM OChOBHUX Jie(opMaIliii HUKHIX KiHIIBOK;

mLDFA
88"
(85-90%)

MPTA"
87°
(85-90°%)

(1

a
Puc. 1.5. Cxema ormiHtoBa"HS aedopMaliii KOJIHHOTO CyTio0a.

a — BU3HAYCHHsI KyTOBUX MapaMeTPiB OPIE€HTAIllT CYTJIOOOBUX MOBEPXOHH KICTOK 1O
BIIHOIICHHIO JI0 MEXAaHIYHOi OCl HIKHBOI KIHI[IBKA 3 YHIBEpPCAJIbHOIO
HOMEHKJIaTypolo 3a D. Paley; 0 — BU3Hau€HHS 30HU PO3TallyBaHHS MEXaHIYHOI OCl
1o BigHOIIEHH!O /10 1eHTpy KoC

MAD (mechanical axis deviation) — moka3HUK BiIXWJICHHS MEXaHIYHOI BiCi BiJ
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IEHTPY KOJIHHOTO cyryio0a), B HopMmi — 4,14 mm.

PeHTreHKOHTPOJIb OTIEPOBAHOTO CYTI00a MPOBOIUIIN HA HACTYITHUN JE€HB TTICTSA
oreparlii Ta y mojaaabiomMy depes 3, 6, 12 MicsI1iB 1 4epe3 KOKHUN HACTYITHHUH PIK.
BpaxoByroun Te, 1mo Ha mi3HIX cTamisx PA 3MiHM y KOJIHHOMY Cyrjio0i MaroTh
O3HAaKH BTOPUHHOTO e(OopMyrO4Yoro apTpo3y, TO IS PEHTTEHOJOTIYHOI OIIHKA
YPaXKEHOT0 Cyriioda KOPUCTYBAIKCS KIIHIKO-PEHTICHOJIOTTYHOK KiacudiKaIli€ew 3a
Kellgren Ta Lawrence (ta6m. 1.3).

Taomurg 1.3

Pentrenomnoriuni craii OA 3a Kellgren Ta Lawrence

I cragis | CyOxXoHapaIbHUN OCTEOCKIIEPO3, HE3HAUYHE 3BY>KEHHSI CYTiI000BO1 IIUIUHH,

KHCTOBH/IHA TIepeOyI0Ba, Malll KpailoB1 pO3POCTAHHS

II Te x, ane OUTbII BUpa3HUN CyOXOHAPATILHUN OCTEOCKIIEPO3 Ta 3BYKEHHS

cTajisg | CyrJioOOBOI IIIIMHU, OCTEOPITH

I CyOxoHapabHUNM OCTEOCKIePO3, KPYMHHI 0cTe0(iTH, CIIIAIICHHS

CTaI[iH APTUKYJIIOIOYUX IIOBCPXOHDb

v 3HUKHEHHS CyIJI000BOI LIITMHU, MHOXUHHI OCTEO(]ITH, 1edopmaris

cramis | emidisiB, MiIBUBUXHU

Kpim Toro BciM marfieHTam MPOBOAWIN TEPENONEpaIliiiHy MiArOTOBKY a TaKOX
nicusonepauniiiny peabimrauito. IlepenonepaniiiHa MiAroTOBKa MAallleHTa CYTTEBO
BIUIMBAE Ha IMCIISONEpaIliiHui Tepiof Ta peadumitamito. Hacammepen miaroroBka
XBOPOTO CIPSIMOBAHA!

— Ha MOJIMIIEHHS MICUXO0EMOIIIITHOTO CTaHy XBOPOTO;

— 3MIIHEHHS M 31B KIHLIBKH, SIKYy OyJie IpOONepoBaHO, 0COOINBO CIIHUYHHUX;

— 3MILHEHHS M’5131B CIIMHU, HIXKHIX 1 BEPXHIX KIHI[IBOK 32 JIONOMOT010 (h13UMYHHUX
BIIPaB, Macaxy, (PpizioTepaneBTUIHUX MPOIIEAY];

— HaBYaHHS BUKOPUCTAHHS 3ac001B JOJATKOBOI ONOpH (MUJIHUILb, XOAYHKIB);

— PpO3y4yBaHHS BIIpaB PaHHHOT'O MICISIONEPALIHHOTO NEPIONY;

— HaBYaHHS CaMOOOCIyrOBYBaHHs B YMOBaX JI>KKOBOT'O PEKUMY;

— HaBYaHHS TEXHIKM CiJaHHS, BCTABaHHS Ta MEPECyBaHHS 3a JOMIOMOTOIO

MUJINIb;
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— HaBYaHHS 30€peKEHHS BEPTUKAJIBLHOTO MOJOKEHHS TiJ1a Ta 3017IbIICHHS
aMIUTITYIM PYXiB y IIMITHOMY, TONEPEKOBOMY BiJIiIax XpeoTa;

Takox BaXJIMBUM €TarlOM IITOTOBKHU € KOPEKIIisl ICUXOEMOIIIHHOTO Ta
MICUXOJIOTIYHOTO CTaHy XBOPOTO.

JlikyBanbHa (i3KyJIbTypa KOPHUCHA MPAKTUYHO YCIM XBOPUM 3 PYXOBHMHU
MOPYIICHHSIMH, OCKIJIBKH TPaBUJIBLHO MiAiOpaHi (3a XapakTepoM, IHTEHCHUBHICTIO,
TPUBANICTIO BUKOHAHHS) BIPaBU OOOB'SI3KOBO JalOTh TMO3UTUBHHUNA  €(EKT.
[IpoTunoka3anHst A0 i NMpU3HAYEHHS MOXYTh OYTH JIMIIIE TUMYACOBUMH: TOCTPUIM
nepioJl 3aXBOpIOBaHHS ab0 roctpe 1H(EKIIHE 3aXBOPIOBAHHS, 3arajlbHUN TSKKUAN
CTaH XBOPOTr0, BUCOKA TeMIIepaTypa, CHJIbHI 00711, HeOe3MeKka MaCUBHOI KPOBOTEUI.

103 xBopuX MpOUIIUIA KITTHIYHUI OTJIsi/, aHKETYBaHHS, BU3HAYEHHS 00JIbOBOTO
cuagpomy (3a BAIIL), roniomerpito, AMHAMOMETPIIO, TEH30JMHAMOMETPIIO SIK [0
JIKYBaHHSI, TaK 1 Ha YacC BUIHUCKHU.

Uepes Tpu Micsdmi XBOpl MNpoxoawsid  OOOB’SI3KOBE  IMiCIIsIONEepariiiiHe
obcrexennsa. 3i 103 gochmipkeHMX Ha HBOTO 3°SIBUJIOCS 76 XBOpHUX, IO Jajio
MO>KJIMBICTh MPOBECTH iX IMOBHOIIIHHE JIOCIIKEHHS. B 1eil TepMmiH mpoBOAMIUCS
JTUHAMOMETPUYHI, TOHIOMETPUYHI JOCHI/DKCHHS, BU3HAYAJIU JIOBXKUHY KpPOKY Ta
MIPOBOJIMJIN aHKETYBAHHS Cepell XBOPHUX, IO MPHUI3AMIA Ha JOJATKOBE 0OCTEIKEHHS
gyepes 6 MICAIIB Ta OJUH PIK.

1.3. BiomexaHiuHe gociKeHHS

1.3.1. KisibKicHa olliHKAa KOHTPAKTYP KOJIHHOIO0 CyrJjio0a 3a HasiBHOCTI
0araToIIoIIMHHOI AedopMalrii

B oOCHOBY MeTOOWKM KUIBKICHOI OIIIHKA KOHTPAKTYp BEJHUKUX CYTI00iB
MOKJAJCHO 3aBJaHHS BHU3HAYUTH 11 CTaH, €JACTUYHICTh TKaHWUH CyIJooa,
NiAATIMBICTh KOHTPAKTYPH JI0 30BHIIIHBOI KOPUTYIOYOi JT1i. OLiHKA CUIX 3BOPOTHOT
peaxinii TKaHWH J0 MPUKIIAJIEHOTO 3yCHIIISE OCHOBaHA Ha PEECTpAIlil CHIIM MPOTHIIT IO
PO3TATHEHHS 3MIHEHUX CYrJo00OBHX Ta Mapacyrjo0OBUX TKAHMH B yMOBax
KOHTPAKTypH, a TaKOX peecTparii 3MiHM CyTrJI000BOTO KyTa TPH J030BAHOMY
HABAHTAKCHHI.

BumiproBaHHS MAAATIMBOCTI KOHTPAKTYP BEIUKHUX CYIJIOOIB 3A1MCHIOIOTHCS
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3a JIOMIOMOIOK MaHyajibHOro M’sizoBoro Ttectepa (MMT) Tta kyromipy. MMT
po3po0ieHo Ha 0asi JaTymka MEXaHIYHOTO 3ycwiuia — TeHzojatdymka [IMII-1
(mepetrBoproBad Macu MOpPTaTUBHUM). MaHyanbHUN M’SI30BUH TecTep Mae JBi
MOBEPXHI — JJI1 ONOpU Ha JOJOHHY MOBEPXHIO PYKH OMeparopa Ta Jyisl OMOpHU Ha
CETMEHT KiHIIiBKH (puc. 1.6).

[IpuknagaHHs 3yCUiUIA Ha CETMEHT KIHIIIBKH 3a jgornoMororo MMT npu3BoauTh
710 3MIHU TIOKa3HUKIB TEH30/1aTYMKa. 3MiHA CUJIIM CTPYMY B €JICKTPUUYHOMY JIAHIIOTY
BiIoOpaxkae 3MIHM 3yCWIb, $KI TPHUKIAJAIOTBCS [0 TEH30JlaT4MKa, TOOTO
B1IOYBA€ThCS  TMEPETBOPEHHS  BUMIPIOBAILHOT  HEEJICKTPUYHOI  BEIUYUHU Y
CNICKTPUYHUIA CHTHAJN, 10 JO3BOJSIE BUMIPIOBATH EIEKTPUYHUMHU METOJIaMHU
MeXaHIYHy BenuuuHy. [lpu BUKOHAaHHI JOCHIPKEHb KOXHHUM MOMEHT 4Yacy
XapaKTepU3yeThCs CTyIleHeM nedopMallii AaTdvKa IMiJl BIUIMBOM TMPHUKIAJACHUX 0
HROTO 3ycwib. OTpuMaHi [JaHi peecTpyBaid B MIPOTPAaMHOMY CEPEIOBHIII
“EXPANDER” (3aTBepmkeno Ha 3aciganHi Buenoi pagu Y «ITO HAMH
VYxpainw» Big 22.12.2010 mnpotokon Nel6, ceprudikat BHUMIPIOBATBHUX

mosxBocten Ne I1T - 107/21 Bix 09.03.21 1 «YkpMeTpTecTCTaHAAPT? ).

Puc. 1.6. ®oro. ManyanbHuii M’s130Bul TecTep Ha 0a3l JaTYMKAa MEXaHIYHOTO
3yCHILIA
[Ipy  BuMIpIOBaHHI  MIAAATIIMBOCTI  KOHTPAKTypH 13  3aCTOCYBaHHSIM
MaHyaJlbHOTO M’S30BOIO TeCTepa BH3HAYalIM OMNIp TKAHWH Cyrioda B YyMOBax

KOHTPAKTYpHU KOPUTYIOUOMY PYXY Y Jlana3oHi BiJl MEXKI aKTUBHOTO PyXy J0 MEXI1
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NAaCUBHOIO PyXy B Cyrjio0i, a came, BU3HAUalu CUIy, SIKy TpeOa MPUKIACTU 0
CEerMEHTY KIiHIIBKH BiJi MAKCUMAJLHOTO KyTa aKTHBHOTO 3THHAHHS a00 pO3TWHAHHS
710 KyTa MacMBHOIO 3TMHAHHS a00 pO3TMHAHHSA BiAMNOBIIHO.

OrnucaHi BUIlle MapaMeTpU BUMIPIOBAHHS JalOTh 3MOTY 3a 00’ €KTUBHUMH
KPUTEPISIMUA aHATI3yBaTH:

— CTIMKICTh (PE3UCTEHTHICTh Ta MiAAATIUBICTh) KOHTPAKTYPH CYIJI00a;

— MEXaHI4HI BIIACTUBOCTI TKAHHUH CYTJI00a B YMOBaX KOHTPAKTYPH;

— CTYMiHb NOPYIIEHHS (PYHKIIT JOKOMOTOPHOT'O anapary;

— JMHAMIKY BITHOBJICHHS MOPYIICHHS (YHKIIIT 010JIaHIIIOTIB OTIOPHO-PYXOBOTO

amaparty y naiieHTiB 3 PA.
J1J1st BUKOHAHHS TOCIIIIKEHHSI BUKOPUCTOBYBAIM HACTYITHI IPUCTPOI:

— MaHyalbHHI M’ a30Bull Tectep (MMT);

— aHanoroBo-uugpoBuit nepersoprorad (ALIII);

— KoMm'toTepHuid  HeMpomiorpadiunuii  komruiekc M-TEST, mnporpamue
3a0e3mneucHasI “EXPANDER”;

— THupi S KT;

— CaHTUMETPOBa CTPIUKa;

— KyTOMIp.

Manyaneanii  M’si3oBuii  Tectrep uepe3 AIIl 3'eqnanuii 3 mporpamHo-
KOMIT'FOTEPHUM KOMILJIEKCOM. MOXJIMBO 3aCTOCYBaHHS BIANOBIAHOTO MEXaHIYHOIO
nuHaMoMeTpa 3aMicth MMT Ha 6a3i 1aTdyrka MeXaHIdHOTO 3yCHILIA.

[Tepen moyaTkoM BUMIpiB npoBoaAWIM KaniopyBanass MMT, s doro:

— 3aiicHioBaM 3amyck nporpamu «kEXPANDERY;

— obupanu pexum «KamOpyBaHHS»;

— Ha MMT nocniioBHO BCTaHOBJIIOBAIM BaHTax y lkr, 5 kr, 10 Kr, MOCIiI0BHO
peecTpyroun KamOpoBaHUM CUTHANI y MporpamMHoMy cepenosuiii. Ha miacrasi
MOKa3HUKIB KaJTiOpOBAaHUX CUTHAJIB OyayBaiv rpadik JiHIHHOT 3a7€KHOCTI;

— OTpUMaHl 3HAa4YeHHs MapaMeTpiB KaliOpyBaHHs 30epirayii y mporpami i

BHKOPUCTOBYBAJIM IIPU MTOJAJIBIIIOMY BUKOHAHHI MCTOAHKHMH.
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Jlnsg BU3HAYEHHS MiAJATIMBOCTI KOHTPAKTYPH JO 30BHIIIHBOI KOPUTYIOYOl il
oneparop, 3actocoByrourn MMT, 13 MOJIOKEHHS, IO SAKOTO MAali€HT 3MIr 31ACHUTH
aKTUBHUI pPyX, BUKOHYBaB MOJAJBIIMNA MACUBHUM pyX ITUCTAIBHOTO CETMEHTa
KIHIIBKK manieHTa. [lig dac BUMIpIOBaHHS KOHTPAaKTypH BU3HA4Yald 3MiHY KyTa
obepTaHHs y cymio0l Mmiag Ai€0 TPHUKIAJEHOTO JI030BAaHOTO CTaHAAPTH30BAHOTO
sycuis S5 kr (50H). Otpumani mapamMeTpu BHUMIPIOBAHHS Jajddl 3MOTY BH3HAUHUTU
3HAQYCHHS IMJIATIMBOCTI KOHTPAKTYpH, sSKa OOMEXY€ BIUIBHUM PyX y KOJIHHOMY
CyTJI00i.

Jns BUMIpIOBaHHS, BIJAMOBIIHO METOAWYIl, MAIllEHT NpUHAMaB BUXITHE
IOJIO’)KEHHSI 3 BCTAHOBJICHHSIM KIHIIIBKM Yy 3py4YHE Ui BUMIPIOBAHHS IOKa3HUKIB
KOHTPaKTypH MoyoxeHHs. Oneparop 3HaXoauBcs 3 OOKy BijJ TMall€HTa, OJHIEIO
pyKOI0 (DIKCYHOUM TMPOKCUMAJIBbHUA CErMEHT KIHIIIBKM TalieHTa. MaHyalbHHA
M’SI30BUM TeCTep yTpUMYyBaBCsi B JApYrid pyli, MDK JIOJIOHEK oOIepaTropa Ta
JIWCTATBHAM CETMEHTOM KiHIiBKH marienta (puc.1.7). Omeparop, 3aCTOCOBYIOUH
MMT, 3 nozoBanum 3ycwuisM 5 kr (50H) Ha aucrambHMM CEerMEHT KIHIIBKH
NaIie€HTa, BAKOHYBaB MaKCUMAaJIbHO MOJIMBUYN MACHUBHUMN PyX Y KOJIHHOMY CYTj00i
13 MOJIO’KEHHSI, 10 IKOTO MAIlE€HT 3MITI 3A1MCHUTH aKTUBHUM pyX. Jliana3oH MmacuBHUX
PYXIB pEECTPYBaJIM 3a MOKa3HUKAMH KyTOMIpa.

Jlo3oBaHe 3ycwiuia 3a0e3nedyBanu 3a nokazHukamMu MMT y mporpamHomy
cepenoBuiii “EXPANDER” (puc. 1.8). Pe3aucteHTHICTh KOHTPAKTypH BUMIPIOBAIH B
000X HampsiMKax (3rMHaHHA Ta pO3TMHAHHSA) 3 BU3HAYCHHSAM KyTa, Ha SKUN

3MIHIOETHCA MOJOXKEHHS y CYIJI001 Mij JII€10 T030BAHOTO 3yCUILIA 5 KT.
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a) I0YaTOK PyXy 0) KiHeLb PyXy
Puc. 1.7. ®oro. JlocmiKeHHs MiIaTINBOCTI KOHTPAKTYPHU
BuwmiproBanss mpoBeneHo 5 xBopuM Ha PA 3 TUIIOBUMU KITIHIYHUMU TIPOSBAMU
Ta JIarHO30M: PEBMATOIAHHA apTpuT, 2 cT., 3 (a3a 3 MepeBaXHUM YpaKCHHAM
KYJIBIIOBUX Ta KOJIHHUX CYIJIO0iB, BUpaK€HUM O0JIbOBUM cUHApoMoM. [laimieHTn
MaJH TUIIOBE TMOJOXEHHS TiJla, XapakTepHe A Baxkux Gopm PA 3 moegHanmmu

KOHTPAKTypaMH y cym06ax HIDKHIX KiHIIiBOK, 10 BHM3HA4YarOTb 51 XapaKTepHI/Iﬁ THII

L
:

Puc. 1.8. I'padix. KonTpoas mozoBanoro 3ycwmis S0 H (5 kr) y mporpamHOMy
cepenoBuil “EXPANDER” nij yac BU3Hau€HHsI MAAATIMBOCTI KOHTPAKTYpH
KOJIIHHOTO cyrio0a 3a qonomMororo MMT
1.3.2. CtBopenHs imiTauiiiHoi TBepAOTiIbHOI 3D-Moe1i KOTiHHOTO cyrii00a

Ha mnouarkoBoMy erami uisi TOAQNBIIMX AaHATITUYHUX PO3PaXyHKIB Ta
pPO3paxyHKIB METOJOM CKIHYEHHO-EJIEMEHTHOTO MOJICIOBaHHS OyJ0 CTBOPEHO
IMITaIliiHy TBepAOTUIbHY 3D-MOJIeNb KOJMIHHOTO Ccyrio0a, sika HajliuyBajila CTETHOBY

Ta OOMJBI TOMUIKOBI KICTKM, XPSI BUPOCTKIB CTETHOBOI KICTKH Ta XpSI IUIaTO
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BEJIMKOTOMIJIKOBOI KiCTKH, MeHicKH (puc. 1.9).

0,00 90,00 (mm)

45,00
Puc. 1.9. Monens. TBepnoTineHa Momens SolidWorks

B ocHOBY aHAIITHYHHUX PO3PAXYHKIB MOKJIAACHO JaH1 MOMEPEaHIX AOCIIIKEHb
KUIbKICHOT OIIHKU KOHTpakTypu KoC (miaaaTiuBiCTh KOHTPAKTYPH 10 30BHINTHBOI
KOPUTYIOUO1 Jii) 1 JaHl po3paxyHKIB CYIJIOOOBUX CHJ, 0 BUHHMKAIOTh MPH X01bO1
nauieHta 3 PA. Bu3HaueHHs HanpyeHb Ta HABAHTAXKEHb B KOJIHHOMY CyTJ001
MPOBOJIMJIN TIPU 3TUHAIBHO-pAa3rMHANBbHIM  KoHTpakTypi 30 rpamyciB. Illmsxom
BUMIPIOBAaHHS TIOKa3HUKIB MIAAATIIMBOCTI KOHTPAKTYpH KOJIHHOTO CyTiioda 10
30BHIIIIHBOT KOPHUTYIOUO] J1ii OTPMMAHO Cepe/IHi 3HAYEHHs KyTa IMAaCUBHOTO pyxy A,
Ha SIKAWA 3MIHIOETHCS TIOJIOKEHHS Y CyIJI00i1 mij aiero gqo3oBaHoro 3ycuwis F=50H: y
HANPSIMKY 3TMHAHHSA — AQ = 3|y HanpsAMKy po3ruHaHHS — A = 6°,

Cyrno6oBi cunu nipu xoap01 manienta 3 PA Baroto 60 kr (600H) B ymoBax
3TUHAJIbHO-PA3TUHAIILHOT KOHTPAKTypH B mosioxkeHH1 30° Ta HOpMalibHI MOKa3HUKH,
OTpUMaH1 B PE3yJIbTaTi BJIACHOTO 1IMITAllIMHOTO M’ SI30BO-CKEJIETHOTO MOJICIIOBaHHS B

nporpamMHomy naketi AnyBody npencrasieni B Tabu. 1.4.
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Taomung 1.4
Cyrio60Bi cwmm ripu xoA601 narfieaTa Baroto 60 xr (600H) mig miero Baru marieHTa
Cyriio60Bi1 cuiu Kontpaktypa 30 ° Hopma
AnteroPosteriorForce (X) 1464,19 804,20
MedioLateralForce (Y) 564,50 479,33
ProximoDistalForce (Z) 2265,62 2512,32

1.3.3. biomexaniuni mnepexymMoBH (opMyBaHHA O(araToIIONIMHHHUX
nedopmaniii KOJIHHOIO cyrjoda y XBOprX HA PeBMATOIIHMII AaPTPUT B YMOBAX
reTEPOreHHOCTI CTPYKTYPH KICTKOBOI TKAHMHHM HPOKCHMAJIBHOIO Biainy
BEJMKOIOMIIKOBOI KiCTKH

JlocnipxeHHs: TpoBeieHo Ha 0asi madopatopii 6iomexaniku Y «ITO HAMH
VYkpainn»  (ceptudikar arecramii  Ne IIT - 107/21 Big  09.03.21 Al
«Yxpmerprecrcranaapt»). Ha ocnoBi CKT ckaniB, 3a 10NOMOIOI0 MNPOTrpaMHOIO
naketry Mimics 10 (Materialise, Ann Arbor, MI) B aBTOMaTU4yHOMY Ta
HaIliBaBTOMaTUYHOMY pEXHMMax BIATBOPEHAa IPOCTOPOBA TE€OMETPIss KOJIHHOTO

cyrio6a mamieHT S1., xsoporo Ha PA (puc. 1.10).

[REREYSEORP )

Puc. 1.10. KT ckan. [IpoctopoBa reomMeTpisi KOJIIHHOTO Cyrjio0a maiient .,
XxBOporo Ha PA

st anamizy oOpaHo 14 momapoBux 3pi3iB TOBIIMHOIO 1 MM CyOXOHIpaJIbHOI
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TUJISHKKA ~ BEJIMKOTOMUIKOBOI — KICTKH, 13 TOJAJBIIMM  1X  CErMEHTYBaHHSIM
nporpamanMu 3acobamu Mimics 10 ta momapoBiM aBTOMATHUYHHM BHMipPIOBAaHHIM
koe(dimieHTy abcopOIii TKaHWH, IO BHUPAXKAETHCA B OJUHUISLX KOEPIIIEHTY
XayHcoinma (HU), Ha BH3HAYEHHMX TETEPOTrEHHHMX MUISHKAX KOPTHKAJIBHOI Ta
crnionTio3Hoi TkaHnHU 6 (7). ba3oBa cermenraritisi B mporpami MimicS BUKOHY€EThCS
32 JIONOMOIOI0 BHUJUIEHHA JAUISHOK 3 OJHAKOBHUMM a00 CXOXMMU 3HAYEHHSIMHU
SCKPABOCTI, 3 MO3HAYCHHSM iX Jiama3ony.

Ha mnactymHomy erami, 3acobamMu KOMEPIIMHOTO MPOTPAMHOIO MaKeTy
SolidWorks (Dassault Systemes SolidWorks Corp., Waltham, MA) cTtBOpeHo
TBEPAOTLIbHI MOJIEINI MOMIAPOBHUX 3Pi31B MPOKCUMAIBLHOTO BiAITY BETUKOTOMITKOBOI

KICTKHU 3 ypaxyBaHHSIM Tororpadii ix rereporeHHoi cpykrypu (puc. 1.11).
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Puc. 1.11. KT ckan. BumiproBanus xoedirienty XayHchinma Ha BUBHAYCHIX

TETEPOTreHHUX JIIJITHKAX KOPTUKAIBHOI Ta CIIOHT103HOT TKAaHUHU

HactynHi, AucTanbHO po3TalIoOBaHl IIapu, po3MVISiAaiM AK CIOHTIO3HY Ta

KOPTHKAJIbHY KICTKY 3 TOMOT€HHOIO CTPYKTYyporo (puc. 1.12).
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Area: 13 14mm2.
Mean: 546.00
Std Dev.: 406.47

Puc. 1.12. KT ckaH. J/IucTaIbHO pO3TAIIOBaHi Mapy MPOKCUMAIILHOTO BiITiTY

BEJIMKOTOMIJIKOBOT KICTKH 3 TOMOTE€HHOIO CTPYKTYPOIO

BumipsiHi 3a J0MOMOro0 MNOJUIIHIMHOTO KoedimieHTa adcopOuii KiCTKOBOT
TKaHUHU B oauHuisix XayHcdinma (HU), mepepaxoBaHo y 3HAUYE€HHS MEXaHIYHHUX
BJIACTUBOCTEMN KICTKOBOI TKAHUHHU 32 (hOpMyIaMu:

p=1,067HU + 131 E = 3,64p — 506
1ie p — TyCTHHA B KI/M3,
E — monyne npyxHocti (MlIla), HU — koediuienT abcopOiiii KICTKOBOI TKAHUHU B
onunuisix XayHcdinma. Ilokasauku koedimienty XayHcdinga Ta BiIMOBITHI

3Ha4YEHHsI MOJYJII0 TIpy>kHOCTI FOHra mpeacrasieHi y tadm. 1.5.

Tabnuns 1.5
[Tokaznuku koedimieHTy XayHcdisiga Ta BIAMOBIIHI 3HAYSHHS MOJIYJIIO TIPYKHOCTI
IOnra
JinsHka
3piz |1 2 3 4 5 6 7

KoedoirienT abcopOiiii KicTKOBOT TKaHWHM B oauHULAX XayHchinaa (HU)
1 931.8 |436.6 582.8 700.9 536.5 47.8
2 775.2 344.3 616.9 565.7 519.4 69.6
3 656.3 273.9 567.8 401.2 490.6 70.5
4 570.5 232.8 ]489.2 287.9 434.5 66.5




5 513.7 213 338.3 289.2 390.8 50.9 351.8
6 467.2 192.5 222.7 298.4 351.3 32.1 313.9
7 401.6 170.1 147.9 319.8 305.9 15.8 299.6
8 336 143.9 119.5 343.1 260.3 11.9 308.7
9 249.9 103.3 117.3 569.6 571.4 6.2 315.8
10 175 60.4 189.5 473.4 247.7 25.9 292.4
11 280.1 64.9 427.9 423.6 401.2 54.9 301.2
12 253.4 67.5 469 389.3 258.7 62.6 290.6
13 224.5 71 464.2 319.4 772.6 79.8 344.6
14 234.5 73.5 426.2 314.2 808.6 82.3 393.3
1 2 3 4 5 6 7
3HadyeHHs MOyJo TipykHocTi FOHra (MPa)

1 3590 1667 2234 2693 2055 156

2 2982 1308 2367 2168 1988 241

3 2520 1035 2176 1529 1876 245

4 2187 875 1871 1089 1658 229

5 1966 798 1285 1094 1489 169 1337
6 1785 718 836 1130 1335 96 1190
7 1531 631 545 1213 1159 32 1134
8 1276 530 435 1303 982 17 1170
9 941 372 426 2183 2190 -5 1197
10 651 205 707 1809 933 71 1106
11 1059 223 1633 1616 1529 184 1141
12 955 233 1792 1483 976 214 1099
13 843 247 1774 1211 2972 281 1309
14 882 256 1626 1191 3111 290 1498
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[TinroroBnena 3acobamm SolidWorks TBepaoTinpHI MOJEIl €KCIOPTOBaHI B

nporpamue cepenoBuiiie ANSYS, ne 3 Hux 310paHo po3paxyHkoBy 3D monenb Ta

3a7JaHo

IrpaHUYHI

YMOBH

3aKpiIUICHHS  Ta

HaBaHTAa>XCHHAI.

HasaunraxxeHus
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3MIMCHIOBAIM PIBHOMIPHO 110 IUIONIMHI BEPXHBOrO 3pidy 3 OOKy ILIATO
BEJIMKOTOMUIKOBOI KICTKM, B HampsMKy IMOBepxHI omopu cuioto 750 H, mo
BIJINIOBiIa€ HABAaHTAXKEHHIO CEPEIHBbOCTATHCTUYHOIO Barow Tina 75 Kr mpu

0JIHOOIIOpHOMY cTOstHHI (prc. 1.13).
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Puc. 1.13. Po3paxynkosa 3D mMozens 3 TpaHUYHIMH YMOBAMH 3aKPITJICHHS Ta

HaBaHTa>XCHHA

JIns piBHOMIPHOTO pPO3MOJIIY HABAHTAKEHHS IO TMOBEPXHI 3pi3y PO3PaXOBAHO

BEJIMYMHY THUCKY 3a (hOPMYJIOHO:
Mg 75 kr9,81m/c?

~g =1,1MPa
P= § = 6705mm°

Hanani, y HanmiBaBTOMaTU4yHOMY PEXHMI 3reHEPOBAHO CKIHUEHHO-EJIEMEHTHY
(CE) Mopenb mpOKCHMabHOTO BTy BETUKOTOMUIKOBOI KicTKU (puc. 1.14), sika
HamiuyBasia 776422 By3nmu Ta 325030 enementiB. IIpu upomy mnepeBaxanu
TETpaeApPUYHI EJIEMEHTH 3 KBaJpaTHUYHOIO alpOKCHUMAI€l0 (QYHKIINA. 3 METOlo
MIJBUILEHHSA TOYHOCTI PO3PAXyHKIB B KPUTUYHUX 30HAX CKIHUEHHO-EJIEMEHTHA CITKa
Oyna yuminsHena. CE ciTka npezacTaBiieHa MEPeBaXXHO TETPACPUUYHUMH €JIEeMEHTaMU
(Tetrahedrons), po3mip SKuX Ha OCHOBHIM MOJENl HE TEpeBHINye | MM, y MiCISIX
srymieHns 0,1-0,5 mwm. Iloganeini pospaxyHku 3aiiicHioBaiu merogom CE, skuit
JI03BOJISIE  TOCIIUTH E€BOJIIOLIIO Tpolecy JedopMyBaHHS il HaBaHTaKEHHSIM
€JIEMEHTIB IMITallHOI MOIEII.

Amnaini3z H/IC npoBoiuiyu Ha OCHOBHUX €JIeMEHTaX MOJIEJI.
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Puc. 1.14. CxiH4€HHO-€JIEeMEHTHA MOJAEJIb MPOKCUMAIIBHOTO BIJALTY

BEJIMKOTOMIJIKOBOI KICTKH

1.4. JocaixkeHHsI KJIOHOT€HHOI AKTHMBHOCTI CTPOMM CIOHTiO3HOI KiCTKOBOI
TKAHUHU TNPOKCUMAJIBHOIO By BEJHKOIOMLIKOBOI KiCTKH Y XBOpPHX Ha
pPeBMATOITHUIA apTPUT 3 OaraToIVIOIIMHHUMM Je(OopMALIIMHA KOJIHHOIO
cyrioda

MarepianoM 11t JOCTIKEHHST OYJIM 3pa3Ky CIIOHTI03HOI KICTKM MEPEIHbOTO Ta
3aIHBOTO BIJIUINB TJIATO MPOKCHUMAIBHOTO BIJAUTY BEJIUKOTOMIJIKOBOI KICTKH 1
CIIOHT103a 3 TJIMOMHU | cM 1 3 ¢M MpPOKCUMANIBHOTO eniMeTadizy BEIMKOrOMUIKOBOI
KICTKH 00’eMoM 1 cM3, BUJAJICHUX MiJ Yac €HIONPOTE3yBaHHS KOJIHHUX CYTr00iB
XBOpUX, LI0 3HAXOJWUJIMCh HA CTAI[lOHAPHOMY JIKYBaHHI Y BIJAUI 3aXBOPIOBAaHb
cyrno6iB y gopociaux JY «HarmionanpHUM 1HCTUTYT TpaBMaToJIOTii Ta opTomemii
HAMH Vkpainn». BukoHaHHs TOCTIIKCHHS 3aTBEPKCHO KOMITETOM 3 010€THKH
Y «HamionanbHoro iHCTUTYTYy TpaBmatosiorii ta optomneaii HAMH VYkpainn»
nportokosn Ne4 Bim 10.07.2022 p. OOcrexeHl NalieHTH HaJalId MHUCBMOBY
noOpOBUIbHY 1H(GOPMOBaHY 3TOJy Ha yd4acTh y JOCHIKEHHI, IO 3aHECEHO JI0
MEPBUHHO1 JOKYMEHTAIII1.

HocnimkeHHs: BUKOHaH1 B 1abopaTopii imyHosorii (CBionTBO Mpo aTecTarlito No
IIT — 167/23 Bix 11.05.2023 p., Bunane Il «Ykpmerprectcranmapm™ Y «Iucturyr

tpaBmarosorii Ta opronenii HAMH VYkpainu», m Kuis.
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KionyBanHs ctpomaibHUX (Me3eHXIMaibHUX) cTOBOypoBux KiIiTHH (CCK)
npoBoawau 3a Meronukoro O. . ®pigenmrerina [17], y momudikamii B. C.
AcrtaxoBoi [18], dapOyBasn kosioHii 3a PomanoBcekuMm-I'imM3e. [lns migpaxyHKy
KOJIOHIM BUKOpHUCTOBYBaNu Mikpockorn Olympus BX-51.

3a JIOMOMOTOI0 METOAWKH KJIOHYBaHHS KOJIOHIEYTBOPIOBAJIBHHUX OJWHHUIIH
¢d16pobnactiB (KYOd) kictkoBoro Mo3ky obcrexxeHo 38 xBopux 3 3 Ta 4 cTaji€ro
apTpo3y komnHHOrO cyrioba 3a Kellgren-Lawrence, 3 aux 9 xBopux Ha PA Tta 29
Malli€HTIB Ha NMEPBUHHUN FOHAPTPO3 3a HASBHOCTI OAraTOIUIONIMHHMX JedopMalriil.
Hocmimxeno 150 3pa3kiB  CHOHTIO3HOT KICTKA MPOKCUMAJIBHOTO emiMeTradizy
BEJIMKOIOMUIKOBOI KICTKH, 3 HUX 36 3pa3kiB xBopux Ha PA 1 114 3pa3kiB KM Bix
NaIl€HTIB HA TOHAPTPO3, BUpoIieHo 3aranoM 167 kynasTyp CCK, 44 1 123 kyneTypu
CCK BgianosigHo. Cepenniil Bik o0CcTexkeHUX MarlieHTiB ckiaagae 49,14+6,37 pokiB 3
PA 163,26+1,55 poku 3 TOHaApPTPO30OM.

KnonyBanust mpoBojguian 0e3 3MiHM KyJIbTypaJlbHOTO cepefoBumma 199 3a
CTaHAAPTHUX YMOB npoTsaroM 14 ni6 y vamkax [lerpi npu 37 °C y ra3osiii cymiiii 3
5% Bwmictom CO; B armocepHOMy TIOBITPI 3 BHUKOPHUCTAHHSIM JIETAIBHO
onpomineHux kiaituH KM kposns sik dinepa.

OcCTeoreHHy AakTHUBHICTh CTPOMAJIbHUX CTOBOYpPOBUX KJIITHH KICTKOBOT
TKAHWHW OI[IHIOBAIM 32 HACTYIMHUMH TIOKa3HUKAMM: 3arajbHOI0 KUIBKICTIO
AIPOBMICHUX KIITHH Ta KUIBKICTIO CTOBOYpPOBHX CTPOMAajibHUX KIITHH —
KOJIOHi€y TBOpIO0YnX oxununb (Giopobnactis (KYOQ) B 1 cm® Ta edekruBHicTIO iX
KIOHyBaHHs cepen 10° sIpOBMICHMX KINTHH. 3a KOJIOHIIO NPUMMAIM CKYIYEHHS
cTpoMaibHUX  (PiOpOOOJIACTIB-OCTEOTCHHUX  KJIITUH-TIONEPEAHUKIB  KICTKOBOIT
TKaHWHM, 1110 BUpOcH y yarnidi [leTpi npotsrom 14 116 KyIbTUBYBaHHS.

EdextuBnicte kinonyBaHHs KVYO¢ KicTkOBOro MoO3Ky BH3Hayaldu 3a

dbopmyiioro:

K
EKYOp= x105, (1)

ne K — KinbKicTh KOJIOHIH, mo Bupocan y wami Iletpi x 10°;



61

N — KUIBKICTh KJIITHH, 110 TOCQKeHO y yamky Ilerpi.

Kinekicts KYO® B 1 cM® BU3HAa9amM 32 OpMYIION0:
Kxn
Kinpkicte KYOpB1lem®= _ (2)
N x V

ne K — KUIbKICTh KOJIOHIH, 110 BUPOCIH Y YaIllIli;

N — KUTBKICTh KJIITHH, BUMUTHUX 13 3pa3ka CIIOHT103HO1 KICTKH;
N — KUIBKICTh KJIITHH, 1[0 IOCAKEHO;
V — 00’eM 3pa3ka CIIOHT103HOT KICTKH.

CratuctnyHy 00pOoOKYy OTPMMAaHOIrO Marepialy BHUKOHYBAJIM 33 JOMOMOIOIO
nakera mporpam Statistica 6.0. T'imoTe3a mpo HOPMaJIBHICTh PO3MOILTY MOKA3HUKIB
nepeBipsuiach kputepiem Illamipo-Yinka. BiamoBimHo 10 po3mipy BHOIpKH Ta
pO3MOAUTY 3HA4YeHh BHKOPHUCTOBYBAIUChH METOAM TapaMeTpudHoi (t-Kpurepii
CrprofgenTta) Ta HenapameTpuuHoi cratuctuku (U-kputepiit Manna-YiTHi).
[lopiBHSIHHA  KaTeropiajbHUX  3MIHHMX  [POBOJWJIUCH 3  BHKOPUCTAHHAM
JIBOCTOPOHHBOTO TOYHOro Kputrepiro dimepa a6o Chi2-tecty. 3B’SI3KHM MOKa3HUKIB
OI[IHIOBAJIMCH 32 JOTIOMOTOI0 KOPEJSAILIMHOTO aHami3y 3 OOUYMCICHHSM KOeDIIieHTy
kopessaii Crnipmena (r). Iloka3HuKM HaBeAeH1 K CEepeHE 3HAYEHHs + CTaHJapTHE

BinxwieHHs (M=S). Pi3Hulsd moka3HUKIB BBaXKaJIUCh JOCTOBIPHOIO MPU 3HAYECHHSIX

p<0,05.
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PE3YJbBTATH KJVIIHIKO-PEHTT'EHOJIOTTYHUX JOCJIIKEHb
XBOPUX HA PEBMATOIJTHUMA APTPUT 3 BATATO-
IJIOHNIMHHUMHAU JE®@OPMANIAMHU KOJITHHOTI'O CYTJVIOBA

2.1. Kaniniuna oninka ¢yHkuii KoiHHOTO cyr/jioda

[Tix yac KIHIYHOTO 00CTEXKEHHS MTPOBOAMIIOCS BU3SHAYCHHS CIIEIM(PIYHUX TECTIB
ta mpo6. [losuTuBHUI Banbryc-ctpec Tect BuzHauaBcs y 10 (23 %) xBopux Ha PA
(rpyna A) ta 'y 6 (31 %) xBopux Ha mepBuHHHI ocTeoapTpo3 KoC (rpyma b) 3
BanberycHoro jnedopmariero KoC Big 14° no 20°, mo 06yMOBIEHO NEPEePO3TATHEHHIM
MEJIIAJIbHOI KOJIaTepajbHOI 3B’SI3KM a00 MOBHUM ii yIHIKO/KEHHAM. [lo3uTHUBHMIA
Bapyc-cTpec TecT BuzHauaBcs y 4 (50 %) xBopux Ha PA (rpyna A) tay 12 (29 %) na
nepBuHHUM octeoapTpo3 KoC (rpyna b) 3 Banbrycuoro nedopmariiero KoC Bin 14°
10 20°, mo 0OyMOBJICHO MEPEPO3TATHEHHSM JaTepalbHOI KOJIATepalIbHOI 3B’SI3KH,
MOBHE VYIIKOJPKEHHSAM JIaTepajbHOI KOJATepajabHOI 3B’SI3KM  BiaMivaiocs y 2
nauieHTiB. Tect Tpakiii kBajpinenca 0y no3utuBHuil y 16 (37 %) xBopux Ha PA
(rpyma A) ta y 35 (58 %) Ha nepBunHuii octreoaptpo3 KoC (rpyma b) 3
PO3THHAIIBHOIO KOHTPakTyporo Bif 45° mo 90° Ta ankinoszyBanusm KoC. Ilig ugac
BU3HAYEHHS TECTYy Tpakuli mpsMOro m’siza crerHa, 3ruHaHHsa y KoC menme 90°
cnoctepiranocs y 30 (69 %) xsopux Ha PA (rpyma A) tay 18 (30 %) Ha nepBuHHMIA
octeoaptpo3 KoC (rpymna Bb), mo cBiunuTh Mpo BKOPOYECHHS MPSIMOTO M s3a CTErHa
Ta, AK HACIIJOK, PO3BUTKY 3TMHAJIBbHOI JAedopMallii. 3ruHaHHA Yy KYJbIIOBOMY
cyrno0i menme 90° mpu posirayromy KoC crioctepiranocs y 32 (74 %) xBopux Ha
PA (rpyna A) ta y 21 (35 %) Ha nepBunHuil octeoapTpo3 KoC (rpyma b), mo
CBITYUTH TIPO BKOPOUCHHS IMIIKOJIHHUX M’ 5I31B Ta MO3UTHBHOTO TECTY TPAKITII.

B Tabn. 2.1 HaBeneHo JaHi MOAO Pe3ysbTATIB KIITHIYHUX TECTIB y XBOPUX Ha

Mi3HIX cTafisax PA 3 ypakeHHSIM KOJIIHHOTO CyTJi00a.
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Taomurg 2.1
Pe3ynbraTy KIIiHIYHUAX TECTIB

Tect AIT JIH XIT XH
Baneryc-ctpec Ttect 10 1 4 20
Bapyc-ctpec Tect 16 1 22 25
Tect Tpakiiii kBajapiremnca 3 1 0 4
Tect Tpakiii mpsiMmoro m’si3a creria | 30 2 5 6
TecT TpakIii miAKOTIHHNX M S31B 29 3 3 8

3rizHo Taba. 2.1, KiIiHIYHA JA1arHOCTUKA Ta KIIIHIYHI TeCcTH npu ypaxkenHi KoC
Ha Mi3HIX cTafisax PA mMaroTh BeNUKYy KUTBKICTh JIMCHO TO3UTUBHUX PE3YJIbTATIB, IO
BI/IiTpa€ BAXIMUBY pOJb B OIIHIN (YHKI[IOHAJIBHOTO CTaHy Cyrjio0a, 0COOJIUBO Yy
MO€THAHHI 3 010MeXaHIYHUM OOCTEKEHHSIM XBOPHX.

Sx Oaummo 3 Tabu. 2.2, 9yTIMBICTh Ta CHCHU(IYHICTD KIIHIYHUX TECTIB IS
ouinku (yHkuii KoC 3 6araromomuuanMu aedopmaiiisiMya Ha mi3HiX ctaaisx PA e
HEOJHO3HAUYHOI0. BUCOKY Y4yTIMBICTH Malld TECTU TPAKLii NPSIMOro M’si3a CTETHa Ta
nigkominauX M’s31B 83 % Ta 78 % BignosimHo (p<0,05). He3Bakaroun Ha CyMHIBHY
YyTIUBICTh TECTy Tpakiii kBaapirenca (42 %), po3paxyHKHd CBig4aTh MpO
6e33anepeuny crnenudiuaicTs gaHoro tecty (100 %) mig yac HAIOTO JOCIIIKEHHS.
3rifHO 3aKOPJOHHUX JIOCTI/DKEHb YYTIWBICTh Ballbryc-cTpec TecTy — 66 %,
cnernudiunictb — 60 %; dyTIMBICTH Bapyc-cTpec Tecty — 25 %, crnenudiqHicTh —
JOCTOBIPHO HE BCTAaHOBJICHA; YYTIUBICTh TECTY TPAKIIl MPSMOTO M’si3a CTErHa — S56-
59 %, cnemudiunicte — 64-85 %. UYepe3 po30IKHOCTI B AOCHIKCHHX HaMH
3HAYEHHSIX YYTJIUMBOCTI Ta CHEUU(IUHOCTI BUILE3a3HAUCHUX KIIHIYHUX TECTIB 3
JAHUMH CBITOBOI JIITEpaTypH, MOKHA 3pOOUTH BUCHOBOK, 1110 JIUIIE KITHIYHUN OTJISI]
XBOpUX Ha Mmi3HIX cramisix PA 3 OGaratomnomuuauMHu gedopmamismu KoC €
MaJ0iH(OPMATUBHHUM, IO IMOBIPHO MOB’S3aHO 3 MOJICTPYKTYPHHM YpaXXEHHSIM
KoC, ta mnotpeOye m000CTeXEHHS NUIAXOM OlOMEXaHIYHMX, 1HCTPYMEHTaJIbHUX

JOCIIIKEHb Ta BUKOPUCTAHHS CIEIiaTi30BaHUX IITKaJ.
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Tabmums 2.2
[Toxa3Huku iHPOPMATUBHOCTI KIIIHIYHUX TECTIB, Y %0
Tect YyTauBicTh CrneundiyHicTh
Bansryc-ctpec tect 33 20
Bapyc-ctpec Tect 39 4
Tect Tpakiiii kBajapiremnca 42 100
Tect Tpaxiii mpstMOro M’si3a CTErHa 83 28
TecT Tpaxiii miAKOMIHHUX M S31B 78 50

[Tix yac oGcTexeHHsT M’ S31B CTErHA BCTAHOBIICHO, 1110 41 (95 %) xBopwmit Ha PA
3 43 o0cTexkeHUX Mae€ TinoTpodio M’s31B CTETHA PI3HOTO CTYNEHS BHUPAKEHOCTI, 2
XBOpPUX — HE MaJIHM CYTTE€BO 3HAUMMMX JJIsi KJIIHIYHOI OLIIHKK 3MIH M’SI31B CTETHa
(0,5 cMm), mo IMOBIpHO TOB’SI3aHO 3 YOJIOBIUOIO CTarTiO, BikOM (35-40 pokiB) Ta
HasBHICTIO (DI3MYHOIO HABAaHTAXEHHA Yy TNOBCAKAeHHOMY kuTTi. Cepen 41
00CTEKEHHUX 3 BUSABJICHOIO TIMOTPOdi€I0 M A31B CTeTHA 25 Malli€HTIB MaIu OJJHOO1UHE
ypaxkenHsa KoC, 16 — no6iune. B 3anexHocTi Bijg cranii PA nediuut obcsry m’s31B
crerHa (rimotpodiro) manu 6 namientiB 3 II cramiero 2 ¢dazoro, 34 mnamientiB 3 11
crazaiero 3 da3zoro Ta 3 nmamienta 3 III cramgiero PA.

MinimManbHUM AedIIUTOM 00CATYy cTerHa 0yyo 2 cM, MakCUMaibHUM — 13 cM.
3MeHIeHHs: 00cary cTerHa y joornepaiiiHoMy mnepioai Ha 1-3 cm Bimmivanocs y 4
(9 %) martientis, Ha 4-6 cM y 12 (29 %) mamienTis, 7-10 cm y 19 (46 %) nariieHTiB,
oueime 10 em y 6 (14 %) narnienTis (tadu. 2.3).

Tabanis 2.3
ITokazauku nedinuty 00’eMy M’s31B cTETHA 3aJIeKHO Big cTamii PA

Hediuut 06’eMy M’s131B CTETHA, CM

Cragis PA 1-3 4-6 7-10 >10
IT cramis 2 dpaza | 4 2 1 0
IT cramia 3 paza | 2 12 18 3
III cramis 0 0 0 3
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3rigHo Tabsn. 2.3 MOKHa 3poOWTH BHUCHOBOK, 1o II cramis 2 ¢aza €
ONTHUMAJIBHAM TEPMIHOM JUIsl TOTaldbHOTO eHpomnpore3yBaHHs KoC He muiie depes
BIJICYTHICTh IATOJIOTIYHUX 3MiH Y CYMIKHUX CEIMEHTax, a 1 4epe3 MiHIMajIbHI BTPaTH
00’eMy M’A31B CTerHa, L0 € TO3UTUBHUM MPOTHOCTUYHHUM KpPUTEPIEM IS
BiJTHOBJICHHS (DYHKIIIT KiHIIIBKH.

Ominka 00’eMy M’si31B CTeTHa MPOBOJWIACH 1 Y MICIsiONepaniiHoMy Mepioi
gyepe3 1, 3, 6 ta 12 micsauiB micns TEIT KoC. Yepe3 1 micsip micist onepaTuBHOTO
BTpYyYaHHS 3HAYHOI'O TIPUPOCTY 00’eMy M’SI3IB CTE€THAa Yy TAIlIEHTIB HE
CIIOCTEPIranoch, MPOTE B mepio yepe3 3-6 MICSIIB JaHUKM MMOKa3HHUK 30UIBIINBCS Ha
1-3 cm y 21 namienra, Ha 4-6 cM y 10 nmamienTis, Ha 7-10 cm y 3 nanienTis. I1ig yac
HACTYMHOI'0 KOHTPOJBHOTO OTJISAY B Mepioj yepe3 6-12 MicsAIiB MICas TOTaIbHOTO
€HJIONPOTE3yBaHHSI KOJIHHOIO Cyrjo0a 00’eM M’sI31B cTerHa 30UIbIIMBCA Ha 4-6 CM Y
25 mamienTiB, Ha 7-10 cM y 9 mamienTiB. ¥ 7 (17 %) 3 43 maIiieHTiB HE BIAJIOCS
JOCSITHYTH HAJIEKHOTO 00’€My M’S31B  CTE€THA Yepe3 OJIHOYAaCHE YpPaKeHHS
KYJIBIIOBOTO Ta KOJIIHHOTO CYrJ00IB 3 OJIHOTO OOKY. Y MOPIBHSIBHIN TPyl NALIEHTIB
3 mnepBuHHUM ocTteoapTputoM KoC 1meil moka3HMK Miclis  TOTajJbHOTO
EHJIONPOTE3yBaHHS MaB OLJIbII 3HAUYMMI pe3yJIbTaTH BITHOBJICHHS yepe3 1 Ta 3 micsii
Mmiclsl omeparii, Mo CBIAYUTH MPO HEOOXITHICTh IHIUBIAYAIBHOTO MIiAXOAY 0
peabumirtamii xBopux Ha PA, KOHTpOJIIO aKTHMBHOCTI 3amalIbHOTO TPOIECYy Ta, 3a
HEOOXI1THOCTI1, KOPEKIIil 0a3uCHOI Ta TOPMOHOTEPAITii.

OxpiM 00’eMy M’si3a, BOKJIMBUM JIJIsI OIIHKU (DYHKIII cyrio0a Ta KIHIIBKU B
IIIJIOMY € BU3HAYEHHS M S30BOi CHJIH, 1110 JO3BOJISIE HE TIJIbKU BCTAHOBUTH CTYMIHb ii
3HIDKCHHSI, @ 1 BU3HAYNTH CITIBBITHOIICHHS CHJI Mi’K OKPEMHUMH M'SI30BUMH TPYIIAMH,
o 3a0e3MnedyloTh PIBHOBAary B CErMEHTI a00 B Cyriio0i, 0COOJMBO 3a HASBHOCTI
OaratorionHHuX aedopmaiii. Cuna M'si3a — KUIBKICHA Mipa, sSIKa BHpaxkae
3IaTHICTH M'sI3a 10 CKOPOYEHHS IM1]1 Yac MOro MpOoTH/Iii 30BHIIIHIM CUJIl, B TOMY YHUCII
CHJI1 TSDKIHHSL.

[lepen neTanbHOIO OLIHKOI OKPEMUX TPYyH M's31B MU IMPOBOAWIA CKPUHIHTOBE
00CTeKEHHs, CIPSMOBAHE HA BHSBJICHHS THX JIAHOK M'S30BOI CHCTEMH HIDKHIX

KIHITIBOK, K HEOOXIJHO MOCHIKYBaTU OUTBII peTenbHO. CKPUHIHT-OIIHKY CHJIH
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MPOKCUMAJIBHUX BIJIIIIB HMDKHBOT KIHI[IBKY MPOBOJIAIIN NUITXOM MaKCUMaJIbHOTO, 3a
HasBHOCTI nedopmariiid, MpUCiaHHS TAIli€HTa 3 MOJIOKEHHS CTOSYHM 3 HACTYITHUM
BCTaBaHHsAM 0e3 gomomoru pyk. Y 30 (65 %) 3 43 mamieHTIB CKPUHIHTOBE
JOCIIJKEHHSI HE BAAQJIOCS MPOBECTU YEpe3 HASBHICTh JUCKOPJAAHTHHUX IMOJIOKEHb Ta
0OJLOBOTO CHHIIPOMY Yy Cyrjo0a HIDKHIX KIHIIIBOK, TOMY MH TEPEXOAWINA JI0
JETaTbHOTO OOCTEXKEHHS M SI30BO1 IPYNH MPOKCUMAIBHOTO BiAIUTY HM)KHIX KIHITIBOK
METOJIOM MaHyaJIbHOT'O M'si30Boro TectyBaHHs (MMT).

ManyansHe M’si30Be TectyBaHHid (MMT) — € HalOiapIn 1HGOPMATUBHUM
METOJIOM JIOCIIPKEHHSI M 5I31B, 1110 HE BUMArae CIeliajibHOI anapaTtypu 1 Moxe OyTu
MIPOBEICHO B OyIb-KMX YMOBax. 3aranpHuM npuHuunoM MMT e "Hanpyra i
MoJI0TaHHsA": TOCHIIHUK MPOTH/IIE€ HANTPYXKEHHIO MalllEHTOM JOCIIKYBaHOTO M'si3a 1
BHU3HAYA€ CTYMHIHb MOTPIOHUX JJIA LOTO 3yCHJIb, @ TOJIOBHUM 3aBJAAHHSAM € OIIHKa
(yHKL10HATBHOI 3JATHOCTI M's3a, 1110 BUSBJISETHCSA WOT0O 3AaTHICTIO PO3BUBATH CUITY,
aJICcKBaTHY OMOpY, 110 YUHUTHCS. J{aHWI METO | OLIHKK M'A30BOi Ipynu nepeadadae
cnequ@iuHUA PyX, 110 HA3MBAETHCA TECTOBUM PYXOM, B Halllid poOOTI Mu
JOCIIJKYBaJIM 3TUHAHHS Ta PO3THMHAHHS y KOJIHHOMY CYTJI001, MPUUOMY KOXEH PyX
BiI0OYBaBCA 3 BUXIHOTO TOJIOKEHHS (TECTOBOT MO3UIIIT) — MAKCUMAJILHO MOYKJIUBOTO
PO3TMHAHHS Y KOJIHHOMY cyrio0il. OI[IHKYy OTpUMaHUX pe3yJbTaTiB MPOBOIWIM 3a
3arajibHO MPUUHATOIO 6-0aJIBHOIO CHCTEMOI0, KpUTEpii K01 HaBeIeHO y Taom. 2.4.

Ouinka (yHKIIT KOJIHHOrO Cyrjioda Ta pe3yJbTaTiB EHIONPOTE3YBAHHS
KOJIHHOTO Cyrio0a NpPOCTEXEHO Yy TepMiH BiI 3 MICAIIB 0 3 POKIB MicCis
xipypriunoro BTpy4aHHs. OLiHKY pe3ynbTariB npoBoauiu 3a 100 6ampHOIO KO0
OILIIHKH pe3ynbTatiB eHaonpore3yBanns Lysholm-Gillquist. 3 43 o6cTexeHnx XBopux
Ha PA uepe3 1 pik micnsa enmomnporesyBaHHs KoC BiamiHHUN pe3ynbTaT Manu 4
XBOpUX, A00puit — 13, 3amoBuibHUN — 23, He3a10BUIbHI — 3. OCHOBHOI MPUYUHOIO
3aI0BUTbHUX pe3yibTaTiB Oyl 3ruHajgbHa Jedopmaliis y KOJIHHHUX Cyrjio0ax y
cariTaJbHINM TUIOMMHI Yy KOMOiHarliil 3 GpoHTabHIME Aedopmartisimu. [lepeBaxHo 11e
Oynu xBopi Ha PA, mo Manu 3runaneHy aedopmartito noHan 20° y KoJxiHHOMY CyTii00i
Ta/abo (poHTaBHY nedopMarito oran 15° B qoonepariiitHoMy niepioi. Y 5 marfieHTis,

o Maiau (GpoHTaNBbHY aedopMallifo KOJIHHOTO Cyryioba, TypOyBaB Oilb y MICISX
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KPIIUICHHST KOJIaTepaJIbHUX 3B’S30K KOJIIHHOTO Cyrjioba TMijJ 4ac XOJM Ta OCbOBOIO
HABAaHTA)XCHHS MPOTATOM 3 MICSIIIB MIC/IsI €HIONPOTE3YBAaHHS, IPOTE HE BIAMIYaBCS
1] 9aC KOHTPOJIbHUX OIJISIB uepe3 2-3 poKH Micys omeparti.

HeszanoBineHi pesynapTatu (3) Oynu OOYMOBJIEHI MOPYIIECHHSAM 3aro€HHS
micasionepamiftaux pad (2) Ta po3BUTKOM TMEPUIPOTE3HOI 1HPEKIT 3 MOAATBIINMU
OMEpPAaTUBHUMH BTPYYaHHS, [0 BKIIOYAIW (ICTYIHEKPEKTOMIIO, BHIAJICHHS
KOMITOHEHTIB CHJIONPOTe3a, IMIUIAHTAIllI0 IIEMEHTHOTO CIielicepa Ta peBi3iliHE
engonpore3yBanHs KoC. Ilicis BiAMOBIAHOTO 1HAMBIAYaJIbHOTO peadiTiTaliitHO-
BITHOBHOTO Ta MEIUWKAMEHTO3HOTO JIIKYBaHHs, OIlIHKA (PYHKIIT KOJIHHOTO Cyriio0a
Ta pe3yJIbTaTiB €HAONPOTE3yBAHHS KOJIHHOTO Cyrio0a y TepMiH yepe3 3 poKH Micist
OMEPAaTUBHOIO JIIKYBaHHSA MPOJEMOHCTpYyBaja, IO BIAMIHHUNA pe3yibrar mand 9
XBOpUX, H00puii — 27, 3aJ0BUTBHUN — 7, HE3aJ0BUIBHMX pE3yJbTaTiB HE
cnocrepiraiocd. Ilpore, 3a pe3yapTaTaMyd OUIHKM (YHKII ITPOONEPOBAHOIO
KOJIHHOTO Cyrio0a, HaMu 3pO0JICHO BHCHOBOK MPO JOCSITHEHHS YCIIXY, OCKUIbKU
30€pEKEHHS PYXIB Y KOXKHOMY CYTrjo0i Ta BIJIHOBJICHHS BIC1 KIHIIIBKM Ma€ BEJIUKE

SHAYCHHA IJIA ITpalc- Ta I[iGSILaTHOCTi XBOPOro 3 ypaKCHHAM KOJIIHHOT'O Cer'IO6a.
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Taomung 2.4

KpuTepii orinku cuim M'si31B 3a 6-0aJIbHOIO CUCTEMOIO

JOBUIBHOTO PyXYy

ba | XapakrepucTtuka cuim m'siza CriBBITHOIIEHHS]  CHJIU
bl YPasKeHOTO Ta
310pOBOTO M'si31B y %0
5 IToBHa M's30Ba cuia. AKTUBHHHM pyx y moBHomy | 100
o0csi31 mpu Jii CHIM TSDKIHHS 3 MaKCHUMAaJIbHOIO
30BHIIIHBOIO MPOTHTIEFO
4 Jlerke 3HMXeHHS CWIIM (TTOCTYIUIMBICTD). AKTUBHUM | 75
pyX y HOBHOMY 0OCS31 IIPH JIii CHJIM TSOKIHHSA 1 TIPH
HEBEJIMKIA 30BHIMIHIN MPOTHULI, aje BIH CJIAOIINA,
HIXK Ha 37J0pOBOMY OOIIi
3 [TomipHe 3HWKEHHS CcwWid. AKTHBHUA pyx V| 50
NOBHOMY 00CS31 IpH [ii CHWIM TSDKIHHS, MOMIpHE
3HM)KCHHS CHUIM TIPU 30BHIIIHIA TPOTUTIT
2 Bupaxkene 3HWXKEHHS CWiId. AKTUBHHA pyX | 25
MOXJIMBHM TUIBKA B TIOJIETHICHMX YMOBax 0e3
rpaBiTaLItHOTO HaBaHTaAXKEHHS (KiHITIBKa
pO3TallIOBY€ThCA 3pYYHO Ha KOB3HIM omopi), a
TaKok 0€3 30BHINIHBOT MPOTHIIT
1 3HayHe 3HWKEHHS Ccwid 3 Jenb nomitHuM | 10
BOPYLIIHHAM. BiguyTTss Hanmpyru npu crpodi
JOBUIBHOTO PyXY, ajie 6€3 TOKOMOTOPHOTO e(PeKTy
0 BiacyTHicTh 03HaK Hampy>KeHHS M’si3a mpu crpodi | O

3a pesynapTaTaMu OOCTEXKEHHS M S30BOi TPYMU MPOKCUMAIbHOTO BLAJILTY

HIKHBOT KIHITIBKH cepell 43 XBOpuX Ha Mi3HIX cTanisx PA Ha moomepaiiitHoMy eTarti

— 2 (4 %) narienta orpumaiu 5 GainiB, 23 (54 %) maunienta — 4 Oana, 17 (40 %)

namieHTiB — 3 6ana, 1 (2 %) mamient — 2 6ana. Cwty JOCTIKYBaHOI TPYMH M’ SI31B




69

3aJIeKHO Bij cTaaii PA nmpogeMoHcTpoBaHO B Tadd. 2.5.

Tabnuns 2.5

Cwuta ocipKyBaHO1 TPyId M sI31B 3ajie’HO BiJl cTtajii PA Ha goomepariitHomy etari
Cranis banu

0 1 2 3 4 5
II cramsa 2| - - - 2 21 2
daza
Il crams 3 - - - 15 2 -
daza
III daza - - 1 2 - -

O1iHKa cUu M’5131B TPOKCUMAIBHOTO BIJ1TY HUXKHIX KIHI[IBOK MPOBOJIMIIACH
y micngonepariitnomy nepionai yepe3 1, 3, 6 ta 12 wmicsauiB micng TEIT KoC. B
micisionepanifHoMy mepiofi depe3 12 MicsliB cujga M’s31B 3 OLIHKOKO 3 Oana
BigMivaiack y 4 (9 %) mamientis, 4 6ama y 33 (77 %) narienris, 5 6aniB y 6 (14 %)

[TaII€HTIB.

3rilHO  OTPUMAHMX HaMHM JAaHMX M1 Yac OOCTEXKEHHS XBOpUX Y
MICISONEPAITHOMY TIepioJll MOXHa 3pOOMTH BHCHOBOK TIpo 0Oe33anepeuHuid
MO3UTHBHUN BIUIMB eHionpoTesyBanHs KoC (32 HasgBHOCTI OarariomMHHHX
AedopMmalii 'y XBOpHX Ha IMi3HIX cTamisx PA) Ha BiJHOBJICHHS CHJIA M’SI3iB
MIPOKCUMATBHOTO BIAJILUTY HMKHIX KIHITIBOK.

2.2. Pe3yabTaTn NepBUHHMUX (pyHKIiOHATBHUX AOCTIIKEHD hi (1
CH/IONPOTE3YBAHHS KOJIHHOIO CyIJi00a

VYeci xBopl ckapKwidcs Ha OuUlb B ypaXEHOMY CyIJIoOl, KyJbraBiCTb,

YKOPOYEHHS HOTH, HEMOXJIMBICTh HACTYTIaTH Ha XBOPY KIHIIBKY.

OCHOBHI CKapru XBOpUX MPHU HAJIXOHKEHH1 B KJIIIHIKY HaBeIeHO B Tabu1. 2.6.
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Taomurs 2.6
Ckapru XBOpHX IpH MEPBHHHOMY o0cTexeHHi (n=103)
Ne ['pynn xBOpUX
KiiniuHi nposiBu BCHOTO OCHOBHA KOHTposb- | Crar.
n/m n=103 n=43 Ha n=60 3HaY.
n % n % n | % p
1 | bu yIy 59 59,1 | 25 58,8 |34 57,6 |>0,05
KOJIIHHOMY CIIOKOT
Cyrno06i iz 103 100,0 | 43 100,0 | 60 | 100,0 | >0,05
qac
pyxy
2 bine vy 37 359 |20 475 |17 (28,0 |>0,05
KyJbIIOBOMY | CHOKOIi
Cyrno0i b 66 64,0 |38 88,1 |26 43,0 |>0,05
qac
pyxy
3 binb y Haan’ siTkOBO- 21 20,3 | 13 30,5 |8 |294 | >0,05
TOMIJIKOBOMY CYyTJI001
4 bine y momepexkoBomy | 63 61,1 | 28 64,4 | 351|588 | >0,05
B1IJIUTI XpeOTa

binpmricts o0cTexxeHnx XBopux (Tadun. 2.6) ckapxkunucs Ha 6i1b B KoC sk y

ctaHi crnokoro (59,1 %), Tak 1 mpu pyxax (100 %). 3a TuM MOKA3HUKOM HE BHSIBJIICHO

JIOCTOBIPHOT P13HULII MI>)K OCHOBHOIO Ta KOHTPOJIbHOIO rpynamu (p>0,05).

Ilepen omepariiero, 3aramom mo Beir rpymi, 37 (35,9 %) xBopux Bia3HauYaIn

O11b B KyJBIIOBOMY CYIJVIOO1 Y CTaHi CIOKOO, IO MiJCHIIIOBABCS MiJl 4ac pyxy 66

(64 %). binb y Hamnm’sSTKOBO-rOMUTKOBOMY cyrio0i BimayBamu 21 (20,3 %), vy

norepekoBoMy Biiiai xpedra — 63 (61,1 %).

OcCHOBHI KJIIHIYHI MPOSIBU aHKETOBAHUX TAIlIEHTIB HaBeAeHI B Ta0. 2.7.
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Taomurg 2.7
OCHOBHI KITiHIYHI TPOsiBH XBOpHuX Ha PA (n=43)
NoNe ['pynu xBOpux Crar.
n/n Kniniuni nposisu BCHOTO OCHOBHA | KOHTPOJIbH | 3Had.
n=103 n=43 a Pi3HHII
n=60 1
n | % n % |n | % p
1 3rUHATBHO-PO3THHATIBHA 10 | 100, (4 | 100, |60 | 100,0 | >0,05
KOHTPaKTypa 3 0 3 |0
B KoC, mo Oyne
oTepyBaTHUCA
2 Ankinmoz KoC 'y crani| 3 2,9 2 14,6 1 1,6 >0,05
3THHAHHS
3 Ankimoz KoC 'y crani| 2 1,9 1123 1 1,6 >0,05
PO3THHAHHS
4 Atpodis ™M’s3iB HWKHIX | 55 | 53,4 |1 | 41,8 |37 | 61,6 >0,05
KIHI[IBOK 8
5 Hedopmartis BepxHix | 60 | 58,2 |4 | 100, | 17 | 28,3 >0,05
KIHI[IBOK 0

3 naHuX, HaBEJEHUX y Ta0. 2.7, BUIHO, IO B OOCTEKEHUX XBOPUX € KITHIYHI

O3HAKH TSKKOIO YpakeHHs cyrio0iB HkHIX KiHIIBOK (100 %), 3 mepeBakHUM

YpaXXEHHSIM KOJIHHMX CYyTJ00iB, IO MPOSBISETbCI OOMEXKEHHSAMU PYXJIUBOCTI

Cyrio0iB, KOHTPAKTYp Ta BupaxkeHoro mnopyuieHHs ¢yHkuii (100 %). XBopi manu

rinorpodiro M’s31B ypaxkeHoi KiHIIBKH (53,4 %), 1m0 BimOyBalOThCS B PE3yJbTaTi

MOPYIIEHHSI HOPMAJIBLHOTO PyXOBOTO cTepeoTuny. [locTaBa XxBopux, Xoja i XapakTep
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nepecyBaHHs 0arato B YoMy 3ajiekKaliu Bl CTyHeHs 30€peKeHOl aMILNTYIU PYXiB Y
cyrio0ax, HasIBHOCTI KOHTPAKTYD 1 IX XapakTepy.

OcoOnuBy yBary 3BepTajd Ha HasBHICTb Yy II€]l KaTeropii ypakeHHS Ta
aedopmariiro iHmux cyriaobis (58,2 %), 110 BUMaraio BiAIOBIIHUX peadimiTaiiiHuX
3aXO0iB y MepeonepaliiHoMy Tepioi.

3a mpoaHai30BaHMMHM JaHUMH OCHOBHa Ta KOHTpOJIbHA Trpyna Oyiu
onnakoBuMu (p>0,05). HasBHICTH CymyTHIX 3aXBOPIOBaHb y XBOPHX HaBEJCHO B
Tabu. 2.8.

Tabanis 2.8

CymyTHi 3aXBOpIOBaHHS Y 00CTe)KeHHX XBopuX Ha PA (n=43)

Ne | CymnyTHi 3aXBOpIOBaHHS n %

I 43

1 | [aTepcTumioHanbHUA HEHPUT 23 53,9
2 CkrepoiepMit 10 23,7
3 3axBoproBanHs opraHiB LIIKT 21 48,7
4 | CucTeMHHIA OCTEONIOPO3 43 100,0

Sk cBimuathk AaHi, npeacrtasieHi B Tadn. 2.8, y 100 % xBopux Oynu BUsBIICHI
CYMyTHI 3aXBOPIOBAaHHS, MPUYOMY Haituacrime — octeonopos (100 %), mienonedppur
(53,9 %) Ta 3axBoproBanns LIKT (48,7 %).

3rilH0 OTPUMAHUM J@HUM, OCHOBHHUMH CKapramu mMaIfieHTiB OyB OuIb TMpu
pyxax, Ha JpyromMy Micli — OOMEXKEHHS PYXJMBOCTI 1 HEMOXJIMBICTH CTOSITH. I3
KJIIHIYHUX CUMIITOMIB TE€pPEBAKaJIM BKOPOYEHHS KIHIIIBKH 1 3HAYHE OOMEKEHHS
PYXIiB.

OriHKa AKOCTI KUTTS npoBeseHa y 103 xBopux.

Jlnst BU3HAUEHHS SKOCTI KUTTA OyJia 3acTOCOBaHa aHKeTa (PYHKITIOHAIBHO-
PYXOBO1 aKTUBHOCTI. 3a ii pe3yibraramu B 1iiomy xBopi (n=103) Bu3Hauanu cBii
cTaH Ha piBHI 27 0aniB MOPIBHSAHO 3 54 MOXJIMBUMH, 10 cTaHOBUTH 50 %, TOOTO
AKICTh JKUTTS XBOpUX Oysa 3Ha4yHO Tipmioro. OTpuMmaHi JaHl TPEACTAaBJICHI Ha

puc. 2.1. BiguyTHoi pi3HULIl MIX TpynamMu He BusiBiieHo (p>0,05).
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B KOXXHOMY KOHKPETHOMY BHMAJIKy SKICTh JKHTTS  BHU3HAYA€THCSA
1HAMBIAyaTbHUMHU MTOTPEOAMH XBOPOTO.
OcHOBHUM (haKTOPOM, IO TMOTIPIIy€E SKICTh >KUTTSA, € HasBHICTh OOJIIO,

IHTEHCHUBHICTD SIKOT'O BU3HAYAJIM 3a BIACOTKOBOIO mIKajgor BAIII.

Bann

MakcumarnbsHo OcHoBHa rpyna  KoHTpornbHa rpyna
MoXnmBu 6an

Puc. 2.1. liarpama. O11iHKa SIKOCTI )KUTTSI Y TpyIHax 0OCTEKEHHUX

VY 3mopoBux drojei OUTh y HOPMI IPAKTUYHO BiACYTHIN, TOOTO 3HayeHHsT BAIII
HaOJMMKAETHCA 0 HyJs. 3Bakaloud Ha Te, LIO0 CEPEe/IHIM BIK MAalllEHTIB CTAaHOBUB
50+£23,0 pokiB, MOBHA BIJCYTHICTh OOJIO Yy 3M0pOBUX JIIOJICH IIl€i BIKOBOI TPy
npakTuyHO BuKModeHa. 3a BAIIl me xapakrepusyerbcs Ha piBHI 10-20 %. VYV
naiieHTiB 3 PA 1i€i BIKOBOI rpynu Ha MOMEHT rocHiTajizaiii Moro piBeHb CAraB
80 %, To0TO B 4-6 paziB Oubmie. Ha puc. 2.2 1aHo MOPIBHSHHS 32 IIUM IMOKa3HUKOM

rpyI, 0OCTEXEHUX JI0 JIIKYBaHHS.

i 70,2 69,1
80
70 I
60
50
40
30
20
10
0

MpakyHo 3gopoBi  OcHoBHa rpyna  KoHTporbHa rpyna

Puc. 2.2. Jliarpama. [arencuBHicTs 60110 32 BAIII y rpymax, o6cTexeHux 10
JIKYBaHHS Ta Y IPAKTUYHO 3I0POBHX

Meton aHKeTyBaHHsS BHU3HAYMB TakKi 3aKOHOMIPHOCTI XapakTepy OOJIbOBOTO
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curapomy. [locriiinuii 611e Mamu 62 (60,5 %) XBOpHX, HAMAOMOAIOHHI Ta TOCTPHIA
— BigmoBigHo 28 (27,6 %) 1 47 (46,1 %) xBopux. Tymuii, BHCHAXIUBUI Oib
TypOyBaB 13 (17,1%) xBopux, Hiunuit — 7 (9,2 %), a nennnii — 8 (10,5 %) xBopux.
[Tocunenns Oomto mig 4dac pyxy BiguyBamu 11 (14,5 %) obGctexxenux. Ce30HHI
3aroctpenHs BusiBiieHl y 6 (7,8 %) xBopux. Xapakrtep 00JIf0 Ta MOTO HAIIOBHCHHS

peACcTaBiIeHo Ha puc. 2.3.

NOCTINHUN

B pyci npuctynonoaioHun
Ce30HHUM

rocTpum

OeHHUN ‘Tynun

HiYHUK

Puc. 2.3. ®a3oBa miarpama xapakrepy 6oio (n=103).

3a cTyneHeM BHPaX)eHOCTI 0OMEXEHb XBOp1 OyJM pO3MOJiIEH] TAKUM YMHOM (Taldl.

2.9).

Tabmanis 2.9
Po3nozain XxBopux 3a CTyneHeM BUPAXKEHOCTI OOMEXKEHb
NeNe | 3gatHicTs 10: OOmMexeHHS 3a CTyIIeHEM TTPOSIBIB
n/m I II I1I
1 CaMOCTIHOTO 00CITYyrOBYBaHHS 6 60 10
2 CaMOCTIHHOTO MEepPECyBaHHS 24 39 13
3 TPYIOBO1 AiSUTHHOCTI 24 40 12

Takum 4MHOM, OTpuUMaHi AaHi (Tabxa. 2.9) cBig4aTh NpPO 3HAUYHI OOMEXKEHHS
XBOpUX Yy TMOBCIKAeHHOMY XHUTTI. KinbkicHO mepeBaxana rpyma xBopux 3 Il

KaTEeropi€r0 MPOsiBY OOMEKEHb.
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2.3. 'oniomeTpisn
OOcar pyxiB y HIDKHIX KIHIIIBKax oOcCTexXeHHX xBopux Ha PA 10
€HJIONPOTE3yBaHHs HaBeeHo y Tabm. 2.10.

Taomurg 2.10

KyT 3runanns ta aedinut po3ruHasus (rpan) y cyriobdax HUKHBOI KiHIIIBKH 10
enponporesyBanus (n=103) Xim

Kyt 3runanus Hedinut
Cyrno6 Hop Hopwm | po3runanns
Ma | OcuoBH | Kontp | Crar. |a OcnoB | Kontp | Crar.
a Tpymna, | oJbHa | 3HAa4. Ha ONlbHA | 3HAY.
n=43 rpyma, P rpymna, | rpyma, |p
n=60 n=43 n=60
Komimnut | 130 | 82,22, | 81,62, | >0,0 | O 12,610 | 13,441, | >0,0
2 3 5 8 8 5
Kynpmosuii | 120 | 78,7+1, | 77,8t1, | >0,0 | O 14 8+0 | 15,740, | >0,0
5 5 5 6 7 5
I'ominkoBo- | 45 | 25,31, | 24,4+1, | >0,0 | O 7,50, | 7,8+£0,8 | >0,0
CTOITHUU 4 8 5 7 5

Sk BumHO 3 maHUWX, HaBeAeHHX y Tabn. 2.10, cepenniii oOcsr pyxiB cyriiodiB

XBOPO1 KIHIIBKH OyB 3HAYHO OOMEKEHUH.



PE3YJIBbBTATH BIOMEXAHIYHOI'O JOCJLIKEHHS

3.1. AHaJti3 10B:KHHU KPOKY Ta MOJ0J1aHOI BicTaHi

PO3/11 3
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VY BCiX XBOpPHX BiJ3HaYaIM 3MEHILIEHHS JOBXUHU KpoKy. CepeaHe 3HAUCHHS

IIOTO MOKa3HUKa cTaHoBuio 32,8 = 1,5 cMm, mipu HOpMI JO0BXKUHH Kpoky 70,0 cMm

(p<0,05). Puc. 3.1 neMOHCTpYy€ BIIXUICHHS JOBXHHUA KPOKY Bl HOPMH B LIJIOMY T10

TPYIIL.

[oBXxuHa Kpoky cM

00 NiKyBaHHs

Hopma

B fo nikyBaHHA E Hopma

Puc. 3.1. Jliarpama. JloBxxuna kpoky xBopux Ha PA( n = 43) 3 marosoriero KoC

B Tabn. 3.1 nHaBemeHo mpOHIEHY BIACTaHb OCHOBHOI 1 KOHTpOJBHOI Tpym. B

J00TepaIiiiHoMy Mepiol BIACTaHb MPONUECHOTO NUISXY HE BIAPI3ZHSIACH 1 CTAHOBHIIA

omm3eko 700 meTpiB. [lani HaBeneHo B Tabm. 3.1.

Tabmums 3.1
JloB)XrHa MPONIEHOTO NIIAXY, XEM
JoBxuHa Craructuyna 3HAYUMICTh
['pymn KinbkicTh ' o
MPONAEHOTO WUISAXY | PI3HULIL MIXK OCHOBHOKO Ta
XBOPHX XBOPHX
(m) KOHTPOJIBHOIO TPYIIaMHU
OcnoBHa, n= | 43 642,5+65,4
KonTtponbHa, p>0,05
60 640,9+63,4
n=
Bcrworo 103 641,7+70,2
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3.2. luHaMOMeTPHYHI J0CizKeHHS
JlaHi cUJIOBHX XapaKTEPUCTHK 3THHA4YIB Ta PO3TMHAYIB KOJIIHHOTO CYIJI00a
HaBeJIeHO B Tabi1. 3.2. biomexaHIYHUN METO/ TEH30IMHAMOMETPIil I03BOJIUB OIIHUTH

MIePBUHHUN CTaH M’ SI31B.

Ta6mms 3.2
[Toka3HMKY cuid M'sI31B 3rMHAYIB Ta pO3TUHa4YiB cTerHa (X+m, H)

OcHoBHa CratucTiyHa 3HAYUMICTh  PI3HMII
M’s3u KontponbHa .

rpyna, MDK OCHOBHOIO Ta KOHTPOJIHHOIO
CTErHa rpyma, n=60

n=43 rpynamu
3ruHayvi 649+70 |650%+6,3 p>0,05
Posrugaur | 10,8+43 [9,9+5,0 P>0,05

I'inotpodiro M's131B KIHLIBKH, IO OyJie ONepyBaTUCA, BUSIBIISUIM Y BCIX OOCTEXKEHUX.

3.3. locaizkeHHsI OOPHUX peakuiii
Buxopuctanns napameTpiB X0Ap01 € HAUOLIBII TTI00ATEHUM PYXOBUM TECTOM,
AKUW Hal4acTille BUKOPUCTOBYETHCS y KIIIHIYHIN NPaKTHUILL.

JlocnmiKeHHsT 32 METOJIMKOIO peecTpallli ONMOpPHUX peakiid mpoBeneHo y 59
XBOPUX, IO JIO3BOJMJIO OO €KTUBHO OIIIHUTH CTaTUKO-JAWMHAMIUHI ITOKa3HUKHU
OMOPHO-PYXOBOTO anapary XBOpUX MpH HOro (PyHKIIIOHYBaHHI.

[IpoBeneni MOCHIIKEHHSI TOKa3ajid, MO0 CUJIOBI Ta YacOBl XapaKTEPUCTUKHU
3aJIe’Kau BiJ] CTYTICHS YPaKCHHs HIDKHIX KIHITIBOK.

VY 3B'MI3KY 3 TSKKICTIO JAHOTO 3aXBOPIOBAHHSA, KOJIM YpPa)KE€HI MPAKTHYHO BCI
cyrnoOu, OyJ0 HEMOXJIMBUM BHUAUIMTA OKpEeMl HO30JIOTIYHI oauHMIl. Tomy
CTaTUCTUYHY OOpOOKY pe3yJIbTaTiB JOCIIKEHHS X0AbOU JJI1 XBOPUX 3 YPaKEHHSIM
OJIHOTO Ta 000X KOJIHHHMX CYTJI001B MPOBOAMIM SIK OJIHIE] 3arajibHOl ITpynu. AHami3
TPyIU B IJIOMY BHUSBUB "BENUKY TUCIEPCIIO", TOOTO PO3MUTICTh PE3yJIbTATIB, e
JUISL BCIX JOCIHIKEHUX Oyiia BU3HAUYEHA 3arajbHa TCHICHITIS.

['padix muHAMOrpaM BEpTUKAIBHOT CKJIAJI0BOI OMOPHHUX peakiliil y XBopux Ha PA
3 ypaXeHHSIM KOJIHHOIO CyIJIo0a Ma€ CIOTBOPEHHM BHUIJIAN, a came: 3a PaxyHOK

KOHTPAKTyp CYIJI00iB HIKHIX KIHIIIBOK Tpadik HaOyBa€ BUIJISAY OIHOTOPOOBOT
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KpuBOi — Ha rpadiky BIJACYyTHI MEpeIHIM Ta 3aaHIA MOIITOBXH, TOOTO BIJACYTHIN

MepeKaT CTOMH — Omopa 3IWCHIOETHCS CTATHYHO TUTHKK 3a PaxyHOK IEpPEIHBOTO

BiIiTy crom (puc. 3.2).
L2max97.0i] %

’
’
I

R L
WA
) '1\

A Y U

L2
1 L3

--.._.‘
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el

t2=2.4c
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»
>
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Puc. 3.2. I'padix. BepTukanbHa ckiiaoBa X0A1 XBOPUX HA PEBMATOITHHIMA
apTPUT 3 YPAKEHHSIM KOJIIHHOTO CyTriio0a (BUXIAHUMN CTaH):

L1 — MakCUMyM NepeHbOr0 NOIITOBXY (y MPOLUEHTHOMY BIIHOLIEHHI 10 Baru

TiJ1a TOCHIIKYBaHOTO);
L, — MIHIMyM MIDKIOIITOBXOBOTO MepioAy (y MPOLIEHTHOMY BiJIHOUIEHH] O Baru

TiJ1a JOCIIIKYBAHOTO);
L; — mMakcuMyMm 3agHBOTO MOIITOBXY (Y MPOIIEHTHOMY BIAHOIIEHHI JIO Tija

JOCJTII)KYBaHOTO);
t1— 3aranpHuUil Yac onopu (HOpMa);

t— 3aranpHUIA yac onopu B 0OCTEXKEH1N Tpyi.
Ockinbku Tpadik BEpPTUKAIBbHOI KPUBOI HE MAa€ BUPAXKEHUX HABaHTaXEHb

nepeaaboro (Li) Tta 3agaporo (L3) momToBXiB, TO 0 aHANi3y PE3yabTaTiB XOALOU

XBOpUX OylM B3ATI TUIBKM  XapakTEPUCTUKA  MaKCUMaJIbHOTO  CHUJIOBOTO

HaBaHTaxeHHs (L) Ta 3aranbHOTO yacy omopw (t2).
Y xBopux Ha PA 3 ypaXkeHHSM KOJIHHHUX CYIJIO0IB XapaKTEpPHO 3HMKEHHS

MIBUAKOCTI IEPEMIIIICHHS.
Heo0xigHo 3a3Ha4UTH, 0 PO3TAIIOBAHICTH (PPOHTIB MAKCUMYMIB MEPEIHHOTO

Ta 3aJIHHOTO TOIITOBXIB BKa3ylOTh, 110 MPHU XOJ1 Y LHUX XBOPUX MA€E MICIE CYTTEBE
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HNOPYIIEHHS PYXJIMBOCTI y KYJIBIIOBUX Ta TOMUIKOBOCTOITHUX CYIJI00ax.
Pesynbratu aHaiizy AOCHIKEHb OJTHOOMOPHUX XapaKTEPUCTUK XOJIU XBOPHUX 3

ypaKeHHSIM KOJIIHHOTO Cyrjo0a HaBeaeHo B Tad:. 3.3.

Taomurg 3.3
[Toka3HMKH BEpTUKAIBHOI CKIIAZ0BO1, N=76
[ToxazHukH CratuctuyHa 3HAYUMICTh
['pyma pI3HUIII MK OCHOBHOIO Ta

L1 L2 L3 t 3ar.
KOHTPOJILHOIO TPyIaMu

OcHoBHa - 97,1 -
2,4+0,7*
rpyma, n=43 +1,4*
p>0,05
KoHTposnbsHa - 97,0 -
2,4+0,9*
rpyma, n=60 +1,2*
108,1 | 81,0 112,7 | 0,89+
Hopma
+2,3 | £2,0 +3,2 0,01
[TpumiTku:

L; — MakcUMyM mepeaHboro NomToBXYy (y % J0 Baru Tijia TOCHTIIKYyBaHOTO);
L2 — MiHIMYM MDKIOIITOBXOBOTO Tniepiony (y % 10 Baru Tija JOCTiIKyBaHOTO);
L3 — MakcumMyM 3aHBOTO MOMTOBXY (Y % 10 TLJIa JOCIIIKYBAHOTO);

t, — 3arajgpHUM Yac;

* — pI3HUI MK JOCIIPKYBAaHUMH MMOKa3HUKAMH 1 HOPMOIO CTaTUCTUYHO 3HAYMMa
Ha piBHi p <0,05.

MakcumanbHe HAaBAHTAKEHHS KIHIIIBOK CTAHOBHWJIO y CEPEAHBOMY MO Tpymi
9741 % Bin Baru Tina. 3araJibHUM 4Yac OMOpPW HABITh MPU HABAHTAXKEHHI TUIBKU
nepeaHboro Bigainy cronu craHoBuB 0,89+0,01, To6to 36imbIIeHO Y 2,7 pa3a Bia
HopmH (Tabu. 3.4), mpu p < 0,05.

Crmparounch Ha aHaji3 pe3yibTaTiB JOCIIKEHb BEPTHUKAILHOI CKJIaI0BOI, OYJI0
3p0o0eHO0 00 €KTUBHMI aHali3 XOAbOU 1 BIJCTEKEHO TEHJICHIIIT 3MIH CHJIOBUX Ta
YaCOBUX  XaPAaKTEPHUCTHK Y XBOPHUX 13 3aXBOPIOBAHHAMH KOJIHHOTO CyTii00a

BITHOCHO TMOKa3HUKIB HOopMHU. Tak, A0 JiKyBaHHS y XBopuxX Ha PA 3 ypakeHHSIM

KOJIHHOTO Cyrjio0a 3a paxyHOK KOHTPAaKTyp y Cyrio0ax HMXKHIX KIHIIIBOK OIopa
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3M1MCHIOBAJIOCh TUIBKM 3a PaxyHOK IMEPEIHbOr0 BIJJILITY CTONHU, — Ha Tpadiky (puc
3.2) BiACYTHI NepemHiil Ta 3aaHIA MOMITOBXH, TOOTO BIiACYTHIH TEpeKar CTOMH,
3araJbHHUN 9ac OMOpH 301IBIIEHO y 2,7 pa3a — onopa 3MIHCHIOETECS CTATUYHO.

3.4. BiomexauiuHe J0CJIiIKeHHHA

[IInssxoM BUMIpIOBAaHHS IMOKA3HHUKIB MiAAATIMBOCTI KOHTPAKTYpU KOJIHHOTO
cyriioba 0 30BHINIHBOI KOpUTyro4oi nii y 5 marieHTiB 3 PA oTpumaHo cepenHi
3HaYeHHs KyTa IACHBHOIO pyXy AQ | Ha sxuif 3MiHIOETBCS MOJIOKEHHS Y CYII06i Hif
Ji€10 030BaHOrO 3ycuins F=50H: y HanpsAMKy 3ruHaHHs — A= 3° vy Hanpamky
posruHaHHs — A= 6°, a came:

- IS 3MIHMA KyTa Bijl KiHIIEBOTO TIOJIO)KCHHS aKTUBHOTO PyXy Ha pO3THMHAHHS,
nig giero cum F=50 H, sxa nisna Ha BiacTaHl =350 mm Big 1eHTPY
o0epTanHs y Cyrio0i, macuBHUI pyx cknanas Aa, = 126 rpangycis;

- JUIS 3MIHM KyTa BiJl KIHIIEBOTO MOJOKEHHS aKTUBHOTO PyXy Ha 3rUHAHHS, Mij
niero cunn F=50 H, sika nisna Ha Bijctani I= 350 mm Bia neHTpy oOepTaHHS y
cyrio0i, macuBHUM pyX ckianaB Aa, = 103 rpagycu.

Jlns BUpIIICHHS TTOCTABJICHOI 3a7a4il po3po0JIeHO JCKIJIbKA PO3PaXyYHKOBUX CXEM

(puc. 3.3), Ha AKKUX IS OUTBIIIOT HATIISTHOCTI 300pa’KeHHI BCl PO3MIPH Ta M09l CHIIA

B HATypaJibHy BEJIMYUHY JJII KOHKPETHOI MOJIEIII.



) ©ibpo3Ho 3MmiHeHa
“~ Kancyaa cyrnoba
3 B
|
S (=57
W (>=2435
R
"V\

50 H
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Puc. 3.3. Monens. Po3paxyHkoBa cxema Juisi BHU3HAYEHHS HaIpPYy>KEeHb Ta

HAaBAHTAKEHb Y KOJIHHOMY CYyTrj001 MpH 3ruHaibHIi KOHTpakTypl 30 rpaaycis
Ha TtBepmorimiii 3D-monmeni 3a  J0MOMOTORO

MIPOBEJICHO BUMIPIOBaHHS KOHTAaKTHOI IMMOBEPXHI HA TUIATO BEJIMKOT'OMIIKOBOI KICTKH

(puc. 3.4).

BiamoBinHo 10 pajiyca KpUBU3HM 30BHINIHBOTO Ta BHYTPINIHBROTO HAJIBHUPOCTKA
IJIOMa KOHTAaKTy Ha BHYTPIITHBOMY BHPOCTKY IUIATO BEITUKOTOMIJIKOBOI KiCTKH

craHoBuna 434 wMM?, MIOmA KOHTAKTy HA 30BHINIHBOMY BHMPOCTKY ILIATO

iHcTpyMeHTiB  SolidWorks,

BEJIMKOTOMIJIKOBOI KicTKH — 255 mm?% OOuWIBI IUIAMH KOHTaKTy B IOJIOXKEHHI

sru"aHHs KoC 30° 3mimieni gemno 1o3any.
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Puc. 3.4. Mogens. Ilnoma KOHTaKTHOI TOBEpXHI /I BHYTPIIIHBOTO Ta
30BHIIIHHOTO BUPOCTKIB TIATO BETUKOTOMUIKOBOI KICTKU

3 METOK pO3B’sA3aHHS JAaHMX 3aJad BBEJACHO HACTYIHI NPUIYLIEHHS Ta
oOMexxeHHd. 11 aHamMTHYHUX pO3paxyHKIB B HHUX HE BpaxOBaHO HAsIBHICTb
M’SIKOTKQaHUHHUX CTPYKTYp y [UIsSHII KOHTakTy. KoHTakT BimOyBaeThCcs MiXK
kicTkamu. OckiIbkH Mae miciie piOpo3HO 3MiIHEHA 3aIHS TOBEPXHS KaICyJu Cyriiooa,
TO B HI BHUHUKAE JOAATKOBUN IEHTP OOEpTaHHS y KOJIHHOMY CYIJIOOl, SIKHiA
3MIIIEHUH M1J] Yac 3rUHAHHA M03acyriio00Bo 0 3a1y Ha BijcTaHb 15 =51 MM - Sin x
[2; nme x — e KyT MiXk BICCIO CTETHOBOT KICTKHM Ta JIOJaTKOBUM IIECHTPOM OOCpTaHHS.

BBakaemo, 1m0 CTErHoBa KicTKa B 3ajadl Hepyxoma (KOPCTKO 3aKpIIUICHA).
[1no0111a KOHTAKTHUX MOBEPXOHb MPU 3rUHAHHI HE 3MIHIOEThCA. Po3nmonaut cuim Mix

30BHIIIHIM Ta BHYTpiTHIM Bupoctkamu 50/50.
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3.4.1. Po3paxyHOK HaBaHTa)KeHHsi Ha CYIJIOOOBY NOBEPXHIO ILIATO
BeJIMKOIrOMIJIKOBOI KiCTKHM NPU NMPUMYCOBOMY nacuBHOMY 3ruHaHHi Ha 6° B KC
cuwiorw SO0 H

3a po3paxyHKamMH CyMapHa cuja po3paxoBaHa 3a GopMyJIor0

31 F50'l4

) FcyM = fz

JIe X — KyT 11 CyMapHOi CHJIM Ha IJIaTO BEIMKOTOMUIKOBOI KICTKH.

dx, (3.2):

5 I3-sin 30-sinx

Feym — ue cymaphna cuna sika aie B KoC cyriio6i npu 3ruHaibHId KOHTPakTypi B
nonoxkeHH1 30°. HacTynmHUM KpOKOM pO3paxoBaHO CyMapHy CHIIY MPHU J0JaTKOBOMY
AaCUBHOMY PYCl CErMEHTY KIHI[IBKH B Jiania3oH1 3ruHaHHs Bijx 1° 10 6°.
JIis BHW3HAYEHHS TMOKAa3HWKIB HAMpyXeHb Ha BHYTPIINIHBOMY Ta 30BHIIIHBOMY
BUPOCTKAX IJIATO BEJIMKOTOMUIKOBOI KICTKA BUKOPHUCTOBYBAJIM CITiBBIIHOIICHHS:

Fyi |

aB:S_Bi”

ne F,; - cuiia giroya BiANOBIAHO HAa BHYTPIMIHIN BUPOCTOK (I = 6) ;
S;i = 434 MM~ IIOIIA KOHTAKTY BHYTPIIIHBOTO BUPOCTKA.
Ta criBBIAHOIIEHHS

Fy |

o=,
Ssi,

ne F,; - cuna miroda BiMOBIIHO HA 30BHINTHIN BUPOCTOK (I = 6) ;
Sii = 255 MM? — III0IIA KOHTAKTy 30BHILIHBOTO BUPOCTKA.

OTpuMaH1 TOKa3HUKHU CUJI Ta HAIIPYKEHb MPEJCTaBICHO B Ta0. 3.4,

Tabmuns 3.4
Pe3ynbraTn nacusHoro 3ru"anHs y KoC cunoro 50 H
Kyt 3runanns, ° Feyu (H) o, (MPa) o, (MPa)
0 2072,36 2,3875 4,0635
1 2153,29 2,4807 4,2221
2 2241,50 2,5824 4,3951
3 2337,99 2,6935 4,5843
4 2443,93 2,8156 4,7920
3) 2560,75 2,9502 5,0211
6 2337,99 2,6935 4,5843
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TaK, BHaCJIi,Z[OK IMaCUBHOI'O 3rMHAHHA Y KoC na 6 ° HaBaHTa)X€HHS Ha BHPOCTKH

IJTaTO BEJIMKOTOMIJIKOBOT KiCTKH 30iibImmiocs Ha 12,8 % (puc. 3.5).

3000

2500
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500
1 2 3 4 5 6 7

Hrpagyca EFE
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HaeaHTaxeHHA,H
=
(9]
(=]
(=] (=]

o

Puc. 3.5. Jliarpama. HaBanTaxxeHHsI Ha KOJIHHUHN CyTi00 IpU MacHBHOMY 3THMHAHHI

Ha 6° 3 BpaxyBaHHSM CTaHJAPTHUX BIJIXUJICHD

BBenieHO MOHATTS «JI0MyCTUMI HAIPYXEHH» [G], sIKI PiBHI:

T T
[o]=min | Jn; Reoz
T Mo ) (35);

e nm = 2,6, 11d KICTKH Ta nyp = 1,5
['panuIii MIITHOCTI Ha CTUCKAHHS Y JaHOMY BUMAAKY BapitoroTh Bia 17,5 MPa no 93,4
MPa, xoHcepBaTUBHO (32 HallHEOE3MEUHIIMM BapiaHTOM), HaMHU NOpuitHITO 17,5
MPa, Toni:

Rn
[6]min =" = 6.73Mpa (3.6);
[o]

Omax

[Ipu oMy, yMOBa MIITHOCTI JIJIsl MOJIEJIl BUKOHY€ETHCS KOJIU >n=1;

Buxoasum 3 1mpOro  OTPUMYEMO  MIHIMAQJIBHHUM ~ 3amac  MIITHOCTI
nmin=6.93/5.02=1.38 151 MOJIOKEHHsI TACUBHOTO 3TMHAHHS Ha 5° HA 30BHINITHBOMY

BHPOCTKY, 1110 HAOJIMKYETHCS 10 KPUTHIHOTO (pHC. 3.6).
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HanpyxenuAa, MPa

-y

0 I ‘ ‘ I i i I
1 2 3 4 5 6 7

KyT aruHaHHA, ©

Oz O3 s 0RO TAHE

Puc. 3.6. [liarpama Hanpy>keHb Ha KOHTAKTHUX TIOBEPXHSIX IUIATO

BEJIMKOTOMIJIKOBOI KICTKU MPU MACUBHOMY 3TMHaHHI Ha 6°

3.4.2. Po3paxyHOK HaBaHTa:KeHHsi Ha CYIJIOOOBY TMOBEPXHK ILIATO
BEJIMKOIOMUIKOBOI KiCTKM NPH NPUMYCOBOMY NACMBHOMY PO3rMHaHHi Ha 3° B
KoC cuioro S0 H

3 METOI pO3B’sI3aHHA JTaHOTO 3aBAaHHS BBEIEMO HACTYIHI NPUITYLIEHHS Ta
0OMEKEHHS K Yy MONEePeIHIM 3a1aui.
Cymapna cuna ska nie B KoC npu 3ruHaiibHIM KOHTpakTypi B moJjiokeHHi 30° €
TaKkow X, - Fcym =2072,4H. HacTynmHuUM KpOKOM pPO3paxoBaHO CyMapHY CUJIy INpHU
JI0IATKOBOMY ITACHBHOMY PYyCl CETMEHTY KiHIIIBKH B Jllama3oH1 po3ruHaHHs Big 1° 10

3°. OTpumaHni MOKa3HUKH MPECTaBICHO B Ta0. 3.5.

Tabnuns 3.5
Pe3ynbraTn nacuBHoro posruHanus y KoC cumnoro 50 H
Kyt 3runanns, ° Feyu (H) o, (MPa) o, (MPa)
0 2072,36 2,3875 4,0635
1 2389,69 2,7531 4,6857
2 3277,36 3,7758 6,4262
3 4046,58 4,6620 7,9345

Tak, B Hacmimok macuBHOTO posruHaHHsA y KoC Ha 3 ° HaBaHTa)kKeHHS Ha BUPOCTKU
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TUIATO BEJIMKOTOMIJIKOBOT KICTKH 301bIinmiocs Ha 95,2 % (puc. 3.7).

4500,00
4000,00

3500,00

3000,00
2500,00
2000,00
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1000,00
500,00
0,00
1 2 3 4

B rpagycn MFE

HaeaHTaxeHHA,H

Puc. 3.7. [liarpama. HaBaHTakeHHS Ha KOJIHHHMM CyrJio0 MpU MNacCUBHOMY

po3ruHaHHi Ha 3° 3 ypaxyBaHHSAM CTaHJAPTHHUX BIIXUJICHb

Buxonsunm 3  1pOro  OTpUMYEMO — MIHIMQJIBHUH  3amac  MIITHOCTI
Nmin=6.93/7.93=0.87 n1a mNONOXEHHS [0 TNACHUBHOTO pO3rMHAaHHA Ha 3° Ha
30BHINTHBOMY BHUPOCTKY, SKHH € KPUTHUYHUM IS JAHOTO IIOJOXKEHHS Ta MOXKE

MPHU3BOJINUTH JI0 JETPajiallii KiCTKOBOI TKAHUHH B IIJISHIN KOHTAKTY (puc. 3.8—3.10).

1 2 3 4

o B 03 = JKpUT4HE

-~

=)

%]

u

w

=N

Puc. 3.8. [liarpama. HampyxeHHs Ha KOHTaKTHHUX [OBEPXHAX TIUIATO

BEJIMKOTOMUIKOBOI KICTKH MPU TACUBHOMY PO3THHAHHI Ha 3°
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HanpyeHHa, MPa

-3 -2 il 0 1 2 3 4 5 6
lpamycwu

—@— 08 —@— 03 —@— OKpPWTYHe

Puc. 3.9. I'padik. 3anmexnocTi HampykeHb BiJ kyTa B KoC B yMOBax 3ruHajibHO-

pasTMHAIBLHOI KOHTPAKTYPH B MosioxkeHH1 30°

Po3arvHaHHA -se= 30=== 3ryHaHHA

o
=9
=
=
Iz
o
¥
£ 4,79
= W=
= 4,22 4,40
r
2,457 58 2,82
3 2 1 sthem 30 1 2 3 4 5 3

KT 3MAHAHHR, #

Hos B O3
Puc. 3.10. J[liarpama. 3amexxHocTi HampyxkeHb Big kyra B KoC B ymoBax
3TUHAIBHO-PAa3TUHANBHOT KOHTPAKTYpHU B MoJiokeHH1 30°
3.43. Po3paxyHOK HaBaHTa:KeHHsi Ha CYIJIO0OBY TMOBEPXHK ILIATO
BEJIMKOTOMLUIKOBOI KiCTKH IIPH OJJHOONIOPHOMY CTOSIHHI I JAi€0 Baru Tiia 60 kr
(600H) B ymMOBaXx 3ruHAJIbHO-PA3rHHAJILHOI KOHTPAKTYPH B m0J10KeHHi 30°

CymapHa cuina, sika Jii€ Ha KOJIHHHUM CyTiI00 Ma€ HaCTyIHUNA BUTIIAL;



88

X Foyn = \/sz +FEf + F2 = 2756 H ;

HampsiMok Ta BeIWMYMHM BHYTPIMIHBOCYTJIO000BUX CHJI B YMOBax 3THHAIBHO-
pasruHanbHoi KoHTpakTypu KC B monoxkenni 30° npeacTaBieHo Ha pucyHKky 3.11.

3 ypaxyBaHHSIM IUION] KOHTAKTIB Ha BUPOCTKAX IUIATO BEJIUKOTOMIIKOBOI KICTKH,

BHU3HAYCHO HAIIPYKCHHS HAa HUX:

Oy =%=3.17 Mpa ;
F3 .
0=y = 5.40 Mpa ;

ne S, = 434 MM IIIOIIa KOHTAKTy BHYTPIiIHBOTO BUPOCTKA ;

S, = 255 MM?— II0IIa KOHTAKTy 30BHIIIHBOTO BUPOCTKA.
4

F-=26712 H F2=2304.5 H £
N W | £

Puc. 3.11. Monens. BekTopu cyrno0oBuX CHJI B YMOBax 3TMHAIBHOI KOHTPAKTypHU
KoC B nonoxenni 30°
JUis TOPIBHSAHHS PO3IJITHEMO HANpPYy)KEHHS AJI1 HOPMAJIbHUX YMOB IPU OJHAKOBHUX

MOJIOXKEHHSIX KOJIHHOTO cyriioba (puc. 3.12).



89

£,=1970 H

Puc. 3.12. Mopens. Bektopu cyrino6oBux cui B HopMalnbHUX yMoBax KoC

S Fyw = JEZ T FZ T FZ = 20167 H (3.12);

3 YpaxyBaHHAM IIJIOI] KOHTAaKTIB Ha BHPOCTKAx ILJIATO BEJIMKOTOMIJIKOBOL KiCTKI/I,

BHU3HAYCHO HAIIPYKCHHSA HAa HUX:

0, = = = 2,32 MPa, (3.13);

o, = g_ = 3,95 MPa, (3.14);

ne S, = 434 MM IIIOIIa KOHTAKTy BHYTPIiIIHBOTO BUPOCTKA,
S, =255 MM? — II0IIA KOHTAKTY 30BHINIHEOIO BUPOCTKA.

[TopiBHsUIIBHUIM aHAJi3 MOKAa3HUKIB HAmNpyKeHb B aKTI XOJU B YMOBax
3rUHABHO-PO3ruHaNbHOI KOHTpakTypu KoC B monoxenHi 30° Ta B HOpMalIbHUX

yMOBax MpeJcTaBiaeHo Ha puc. 3.13.
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iy
o

HanpyxeHHs, MPa
(] = L] w =Y w [=a] ~J [s.4] o

[0]:] a3

B KoHTpaKkTypa M Hopma

Puc. 3.13. Hdiarpama. [TopiBHsIIbHUI aHami3 TOKa3HUKIB HANIPYKEHb B aKTi XOAH B
yMOBaxX 3TMHAJIbHO-PO3TMHAIBHOT KOHTpakTypu KoC B monoxkenni 30° Ta B
HOPMaJbHUX YMOBax

Sk MOXHa CHOCTepiraTd 3 OTPUMAHUX pe3yJbTaTiB, B YMOBAaX 3TUHAJIBHO-
po3ruHanbHOI KOHTpakTypu KoC B monoxkenni 30° Hampy>KeHHS B 30HI KOHTAKTy Ha
30BHIITHBOMY BUPOCTKY ILIaTO BEJIMKOTOMIJIKOBOI KICTKHU 301bIIYIOTECS HA 36,71%,
a Ha BHYTPIIIHBOMY BUPOCTKY TUIATO BEJIMKOTOMUIKOBOI KICTKH — Ha 36,64%.
3 MeTOow Bamijauli OTpUMaHUX JAaHUX Y pPe3yJibTaTli MaTeMAaTUYHUX AHATITUYHUX
pPO3paxyHKiB, Ha HACTYITHOMY eTami OyJie TpOBEICHO IMITAIliifHE MOJEIIOBAHHS 3
po3paxynkamu HJIC B mporpamuomy cepenoBuiii ANSYS, a Takox Oyne BUBUEHO
e(eKT LMKIIYHUX HAaBaHTAKEHb Ha cyrio0oBi noBepxHi KoC y xBopux Ha PA.

Po3noain HaBaHTa)kKeHHS HA MPOKCUMAJIBHUM BIIJIUT BETUKOTOMIJIKOBOI KICTKA
H/IC na mozemni B miytomy (puc. 3.14) ta momapoBo Ha KO)KHOMY 3pi3i OIIHIOBAJIH 32

MOKa3HUKaMHU MepeMIleHb, Aeomalliil Ta HanpyXeHb 3a Mizucom.
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eformation uivales -Mises)

Unit:

0,18611
0,16285

onsse 00 UM | ooor 09090 U Y 00 [ 46

0,11632
0,093057
0,069793
0,046528
0,023264
0 Min

0,84892
036775
0,15931
0,069014
0,029897 Min

0,00 40,00(mm)
20,00

0,00 40,00(mm)
20,00

0,00 40,00(mm)
20,00

a) Amax:O,209 MM 6) € max— 0,0237MM B) O max— 55,64MPa

Puc. 3.14. Tloka3auku HJIC Mozeni B miiomy a) nepeminieHHs, 0) anedopmaiiii, B)
Hanpy>KeHHs
OTpumani 3a MaTEeMaTUYHUMHU PO3paxyHKaMH MakcuMmaiibHi 3HadeHHss HJIC monemi

3BeJIeHO y Tabnuiro 3.7.

Tabmuusg 3.7
3nauennsa HJIC mozaeni nomapoBo

[Tap [TepemiteHus Hedopmarrii Hanpyxenus
1 0,209 0,0159 41,32

2 0,205 0,0083 39,9

3 0,202 0,0094 36,39

4 0,198 0,0106 25,34

) 0,195 0,0082 28,44

6 0,191 0,0071 30,75

7 0,187 0,0063 31,38

8 0,183 0,0107 25,85

9 0,181 0,0237 30,16

10 0,174 0,0096 23,98

11 0,171 0,0095 31,88

12 0,169 0,0098 36,95

13 0,166 0,0059 37,29

14 0,163 0,0059 34,66

Ak MokHa nobauntu 3 Ta6. 3.7, MOKa3HUKH AedopMalliil Mo MIIOIMMHAX 3Pi3iB

BUIPI3HAIOTHCS, 3 HAWOLIBIIMMHM  BIAMIHHOCTSAMH B  JUISHKAX  JIOKamizamii



92

OCTEOTIOPOTUYHO 3MIHEHOI TIyO4YacToi KICTKOBOiI TKaHMHHM. B Jeskux Micuax I
naedopmariii nocsratote 3 % BiAg ToBmMHU 3pi3y. CaMe B IUX IUISTHKAX MOXYTb
BUHHMKATH TUIACTUYHI JAedopMmalrii (3MUHAHHS OKPEMUX KJIITHH Ir'y04acToi TKaHWHHM),
0 B CBOIO uepry Oyje BUKIMKATH (POPMYBaHHS HOBUX MJUISHOK YUIUTbHEHOI
TKaHWHH.

Takox Mae Micie 3aKOHOMIPHICTb PO3TallyBaHHS AUISHOK 3 MaKCUMaJIbHUMHU
MoKa3HUKaMH JedopMallli B TUISTHKAX KOHTAKTy 3 OUIBII TPYKHUMH YaCTHHAMH
3pi3y.

VY 3B’s13Ky 3 THM, 1110 33 paxyHOK JieopMaliiii HaBaHTaXKEHHsI TI0 BC1H TUTONITUHI
3pi3y CTa€ HE PIBHOMIPHUM, OUIbII NPYXKHUH KOPTUKAJIBHUN MIap Oyle crupuiiMaTu
Ha cebe nonaTtkoBe HaBaHTaXeHHS. [lih Ji€l0 NMUKIIYHUX HaBaHTaXEeHb, 1€ Oyle
MIPU3BOJUTH JI0 JTOJAATKOBUX HAINPYKEHb B IUX IISHKAX Ta BHKJIMKATA OOJIHOBY
peaKIiio y naiieHTa.

Hampy>xenns ta nedgopmartiii € He PIBHOMIPHUMU JJI KOXKHOTO 3 IIApiB, IO
MOXXHA TOSICHUTH OCOOJIMBOCTSIMH TE€OMETpii TMONEpPEeYHOro Imepepizy 3 He
PIBHOMIPDHUM PO3MOJIJIOM YIIUIBHEHb BCEPEUHI HOro cTpykTypu. Takok MoKHA
CIIOCTEpIraTd 3pPOCTaHHS 3HAY€Hb HAIPYXKEHb Y MICISIX 3MEHIICHHS TOBIIMHU
KOPTUKAJILHOTO II1apy.

Ha pucyHnkax Mu crioctepiraemMo rnepeMiiieHHs KICTKH i T1€10 HABAaHTa>KEHHS.
BianosinHo, yuMm Oinblile BOHO OyJie, TUM OLIbIIl HApY>KEeHHA OyAyTh BUHUKATU B
yCiii KicTIi. 3pocTaTd Ii MEePEeMIMIeHHS MOXYTh TiJ Yac JerpajalifHuX 3MiH B
KICTKOBIM TKaHMHI, a TaKOXX NMPH HENMPaBUJIbHUX HaBaHTAXXEHSIX, KOJHW, HAIIPUKIIA/,

KoC He MOBHICTIO PO3TMHAETHCHA.
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PO3/111 4

PE3YJBTATH JOCJIKEHHS KJIOHOTEHHOI AKTUBHOCTI

TA PEHOBAIIMHUX BJACTUBOCTEM KICTKOBOI TKAHUHHA

IMPOKCUMAJIBHOT O BIJIJIITY BEJTUKOTI'OMIJIKOBOI KICTKH
Po3pobneni Hamm y TMOMEpeNHiX MOCHTIDKEHHSX TBEepAoTUTbHI 3D momeni
KOJIHHOTO Cyrjo0a JO3BOJWIM BH3HAUMTH HAIpYXXEHHS Ha 3aHIX BLAILIaX
CyTJIOOOBUX TIOBEPXOHb KICTOK, IO 34YJIEHYIOTh KOJIHHHUM Cyrjao0 1 MpPOBECTH
CTATUCTUYHI TMapajelni 3 MmokasHuKaMmu rictomopdomerpii. byrno BcraHoBieHO, 110
HAWOUIbIlIe HABAaHTAXKEHHS TMPUIAJa€ Ha 3aJHI CTPYKTYpPH KOJIHHOTO cyrioba 3a
3TUHAJIBHOI ~ KOHTPYKTYPU. 3  METOI0  MIATBEP/KEHHS  OlOMEXaHIYHUX 1
MOP(QOJIOTIYHUX JAaHUX BBAXAJIM 32 JOLUIbHE MOPIBHAHHA PEHOBALIMHUX
BJIACTUBOCTEH KICTKOBOi ~ TKaHMHU  TEPEIHBOrO 1 3aJHHOTO BIAJAUIIB IJIATO
BEJIMKONOMUIKOBOI KICTKM XBOPHUX Ha TOHapTpo3 Ha rpyHTI PA Ta mnepBUHHUUI
TOHAPTPO3 y BIINOBIIHUX JUISHKAaX. Pe3ynbrat AOCHIIKEHHS OCTEOre€HHOI
aktuBHOCTI CCK mepenHboro i 3aJiHbOr0 BIAJIUTIB IUIATO BEIUKOTOMIJIKOBOI KICTKH

XBOpUX Ha TOHapTpo3 Ha IrpyHTI PA nipencrasiieni B T1a0:. 4.1,

Tabmnis 4.1

[Tokaznuku octeoreHHoi akTuBHOCTI CCK nepeaHboro 1 3aIHHOTO BiJIILIIB

J1aTO BEJIMKOTOMUIKOBOI KICTKM XBOPUX Ha TOHAPTPO3 Ha rpyHTI PA

Miciie BUITydeHHS 3araibHa Kinbkicte KYOd EdexTuBHicTh
Marepianty KUIBbKICTh Blcm? kioHyBaHHs KYO®
IIaTO ANPOBMICHHX | crioHriosu x10* cepen 10°
BEJTUKOTOMIJIKOBO1 KIITHH B (0=0,05) SAIPOBMICHUX KIITUH
KICTKH 1 em?x107 KICTKOBO1 TKAHUHH
(0=0,05)
TepeTHIN BiIILI 0,287+0,083 | 0,00045+0,0001 0,130+0,045
n=14 3 n=14
n=14
3aHIN BIIILT 0,658+0,293 | 0,00021+0,0002 0,0085+0,0085*
n=13 1 n=13
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n=13

* BIIMIHHICTB € CTATHCTHYHO 3HauyIor 3a p <0,05 Mix nmepenHiM i 3aHiM BiIlIaMu;
N — KUIBKICTh KYJBTYpP CTpOMaIbHUX (PiOp0oOIACTIB KICTKOBOT TKAHUHH

Ax 3acBiUMIM pe3yibTaTH MPOBEACHUX JOCIIIKEHb, 3arajibHa KUIBKICTh
SAPOBMICHUX KITHH B | CcM® CHOHTO3UW TNEPEAHBOTO  BIIJALTY  IUIATO
BEJIMKOTOMIJIKOBOI KICTKM y 2,3 pa3ud HIKYa MOPIBHSHO 3 MapamMeTpoM IbOro
MOKa3HUKA Yy 33JHBOMY BiIAUI. AJie 070 (YHKIIOHAIBHUX MOKA3HUKIB: KIUTBKOCTI
KYOd B 1 cm® crnonriosm Ta edekruBHocTi kimoHyBanHs KYO¢ cepen 10°
AIPOBMICHUX KJITHH CIOHIIO3HOI KICTKM, TO BOHM y 2 pa3u 1 mnoHan 15 pasis
BIIMOBITHO BHWINI y TMEPEIHbOMY BIJAUII MOPIBHSAHO 3 3aJHIM BIJAIOM ILJIATO
BEJIMKOTOMIJIKOBOI KICTKM XBOpUX Ha TroHapTpo3 Ha TpyHTI PA. BinminHICTH €
JOCTOBIpHO HUXKYO10 3a CThroieHTOM (p<0,05) MK mepenHiM 1 3aJHIM BiJiJIaMU 3a
MOKa3HUKOM €()eKTUBHOCTI KIIOHYBaHHS.

[lomiOHa  TeHAEHWIST NPOCTEXKYETbCS MPU  JIOCHIKEHHI  MOKa3HUKIB
OCTEOT€HHOI ~ aKTUBHOCTI B  MEPEIHbOMY 1 3aJHbOMY  BIIJUIaX  IJIATO
BEJIMKOTOMIJIKOBOI KICTKM XBOPHMX Ha TIEPBUHHUN TOHApPTPO3. 3arajibHa KIJIbKICTh
SIIPOBMICHUX KJIITHH B OJMHUII 00’€MYy CHOHTIO3M MEPEIHBOTO BAAULY Yy MoHan 2
pasu HWXKYa 3a BEJMYMHY [bOTO MMOKa3HUKA Yy 3aJHbOMY BiIii mato (tadi. 4.2).
[Ilogo mapamerpa mokaszHuka KutbkocTi KYOd B omunuil 06’eMy CHOHTIO3U Ta
edexkTuBHOCTI KiIoHYyBaHHs KYO@, To BoHn y 1,8 pasu i monajn 7 pasiB BIANOBIAHO
BHUIII Yy TIEPETHHOMY BiJIUT MMOPIBHSAHO 3 3aHIM BiJI1JIOM IJIATO BETUKOTOMIJIKOBOT
KICTKM XBOPMX HAa NEPBUHHUN TOHAPTPO3. BIAMIHHICTH € JOCTOBIPHO HMKYOIO 3a
Creionentom (p<0,05) ™Mk mnepeaHiM 1 3agHIM BIIJAUJIaMHA 32 TOKAa3HUKOM

€(eKTUBHOCTI KIIOHYBaHHS.
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Taomurs 4.2

[Toxaznauku octeorennoi aktuBHOCTI CCK KM mepenHboro 1 3aIHbOTO

BIJIJIUTIB TUIATO BEJIMKOTOMIIKOBOI KICTKM XBOPUX Ha NMEPBUHHUN TOHAPTPO3

Micuie BUITy4YeHHS 3arasibHa Kinbkictb EdexTuBHicTh
MaTepiany KUTBKICTD KYO¢d B 1 cm? | xnonyBanus KYOd
IUIATO SIIPOBMICHUX cnonriosn x10* cepen 10°
BEJIMKOTOM1JIKOBO1 KJIITHH B 1 (0=0,05) SIPOBMICHUX KJIITHH
KICTKH em3x107 KICTKOBOT TKAHUHU
(0=0,05)
TIePETHIN Bl 0,182+0,023 0,00043+0,0001 0,127+0,031
n=41 1 n=41
n=41
3aHIN BIIALT 0,408+0,101 0,00023+0,0001 0,016+0,002*
n=42 0 n=42
n=42

* BIAMIHHICTB € CTATUCTHYHO 3HAUYIIO0 32 P <0,05 MiX mepeaHiM i 3aHIM BiiIaMu
N — KUIBKICTh KYJBTYpP CTpOMalbHUX (PiOp0oOIACTIB KICTKOBOT TKAHUHU

[Ipu mopiBHSHHI JOCTIPKYBaHUX TMOKAa3HUKIB ocTeoreHHoi akTuBHOCTI CCK
3BepTaE Ha ce0e yBary oJJHOCTIPSIMOBAHICTh MPOLIECIB Y KICTKOBIM TKaHWHI XBOPUX Ha
BTOPUHHHI TOHApTpo3 Ha TpyHTI PA Ta XBOpMX Ha TEpPBUHHUN TOHAPTPO3 3a
HAsSIBHOCTI 0araTtoruionmHHuX aedopmariiii. Ajie BUPa3HICTh IUX PEAKIid OuIbIna y
xBopux PA. Sk mpuknan: 3HWKEHHA Maibke y 2 pa3u e(PeKTUBHOCTI KIOHYBAHHS
CCK 3aaHixX BIAJUIIB MJIATO MPOKCUMAIBHOTO BIJUTY BEIMKOTOMITKOBOI KICTKH 32
peBmatoigHoro aptputy. Came 1€, BIPOTiITHO, 1 € TIPOSIBOM HEYXUJIBHOTO 1
HE3BOPOTHOTO PyHHYBaHHS KiCTKOBOI CHCTEMHU ayTOIMYHHUM CHUCTEMHHM 3alaJbHUM
npouecom 3a ymoB PA. Tlepcuctyroue XpoHiuHe 3anajieHHs] TOTIHOIIOE MOPYIICHHS
TEMITIIB 1epe0yI0BU KICTKOBOI TKAaHWHHU, CYTTE€BO MPUTHIYYIOYM pPEHOBAIlINHI
nporecu. Ciia 3ayBaKUTH, 110 CEpPEeIHIN BiK marieHTiB Ha PA Ha 14 pokiB meHe,
HIDXK XBOPUX Ha MEPBUHHHUI TOHAPTPO3, € MOXKYTh MPOCITIAKOBYBATUCH 1 BIKOBI 3MIHH

CTaHy KICTKOBOi TKaHWHHU.

Bizomo, 110 3Ha4Hy pOJib y «BMXKUBAHOCTI» IITYYHOTO Cyrio0a Biairpae, Kpim



96

1HIIIOTO, CTaH 1 SAKICTh KICTKOBOI TKAaHWMHHU Y MICHSX MaiOyTHBOT'O PO3TallyBaHHS
KOMIIOHEHTIB eHjxomnpoTe3a. HeoOximHO BpaxoByBaTH 1 UIUIBHICTh KICTKOBOT
TKaHWHM, SIKa CYyTTEBO 3HIDKEHA y MallieHTiB 13 PA depe3 iMyHOCYNIpECHBHMI BILTUB
TPUBAJIOrO0 BXKUBAaHHSA CTEPOIAIB, 1 MOTIPIIEHHA i1 SKICHUX XapaKTepUCTUK uepes
HAsIBHICTb OCEPENIKIB PEBMATOINHOI TPaHYJALIAHOI TKaHWHU CEpea CIOHTIO3HOI
TKAHUHH KICTOK, III0 MOYKE€ MaTH 3HAYHUU BIUIMB HA IMOBIPHHM MOJANBIINIA PO3BUTOK
YCKJIQIHEHb TICISI TOTAJIBHOTO EHIOMPOTE3yBaHHA KOJIHHOTO cyrioba. Came i
aCIeKTH CIHOHYKaJd HAac JO0 JOCHIPKEHHS TOKAa3HHMKIB OCTEOT€HHOI aKTUBHOCTI
CTPOMAJILHUX (ME3eHXIMaIbHUX) CTOBOYPOBUX KJIITHH MPOKCUMAJIBHOTO emiMeTadizy
BEJIMKOTOMIUJIKOBOT KICTKM Ha TJMOMHI 1 cM 1 3 cM BiJ cyri000BOi MOBEPXHI, Ae Oyjae
po3TaloBaHa HiXkka eHonporesa (tadi. 4.3).
Tabmums 4.3
[Toxazuuku octeorenHoi aktuBHOcTi CCK wmHa rmmbuui 1 cM 1 3 ¢cM Bix
Cyriao00BOi MOBEPXHI  MPOKCUMAIBLHOTO emiMeTadizy BEIMKOTOMIIKOBOI KICTKU

XBOPUX Ha TOHAPTPO3 Ha IpyHTI PA

Micuie BUITy4eHHS 3arajibHa Kinbkicts EdexTuBHicTh
Matepiaity KUTBKICTh KYOpB1cm? kioHyBaHHs KYO@
IPOKCUMAJIBEHHUI SIPOBMICHUX | croHriosu %107 cepen 10°
enimeradiz KIITUH B 1 (0=0,05) SIPOBMICHUX KJIITUH
BEJIMKOTOMIJIKOBOT em®x107 KICTKOBOI TKAHWHU

KICTKHY Ha TJIMOUHI

1 cMm Bix 0,143+0,025 0,000145+0,000 0,106+0,043
Cyria000BO1 n=8 06 n=8
MOBEPXHI n=8
3 cM Bifg 0,461+0,066* | 0,00234+0,0006 0,614+0,191*
CyTs1000BO1 n=9 7 n=9
MOBEPXHi n=9

* BIZIMIHHICTB € CTATUCTUYHO 3Hauymo 3a p <0,05 mMixx nmoka3HuKamu 3 TIuouHu 1 cM 13 cm
N — KUIBKICTh KYJBTYp CTPOMaJIbHUX (i0po0IacTiB KICTKOBOI TKAHUH

Sk BugHO 3 Tabm. 4.3, 3aragbHa KUIBKICTH SAPOBMICHHX KIITHH, KIUJIBKICTBH

KYOd B ogunuii o6’emy 1 epeKTUBHICTh iX KJIOHYBaHHsS y moHap 3, 16 1 6 pasis
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BIJIMOBIAHO BHWIII 3 TJIMOMHU 3 CM BIiJ CYrJ000BOi IMOBEPXHI BEIUKOTOMIIKOBOL
KICTKH TOPIBHSIHO 3 MapaMeTpaMH TaKuX XK€ MOKa3HHWKIB 3 TIUOMHU B 1 cM BiX
CyTJIOOOBOT1 TMOBEPXHI  MPOKCHUMAJIBHOTO emiMeTadizy BeTUKOTOMUIKOBOI KICTKH
XBOPUX Ha TOHapTpo3 Ha TpyHTI PA. BiaAMIHHICTE € JOCTOBIPHO BHIIOIO 3a
Crerogentom (p<0,05) 3a 3aranpbHOIO KUIBKICTIO SIIPOBMICHUX KIITHH B 1 cm® i
e(eKTUBHICTIO KJIOHYBAaHHS MDK MOKa3HWKamu 3 rmmbOunu 3 cMm 1 1 cm. OTxke, sk
CBIYaTh MPOBEICHI MOCHIKCHHs, Ha TIUOMHI 3 CM BiA CyrjaoOOBOi MOBEPXHIi
IIPOKCUMAJIBHOTO emiMeTadizy BEIMKOTOMIJIKOBOI KICTKM YMOBH JJIi BTOPUHHOL
dikcalii HDKKM EHJONPOTE3a KOJIHHOTO Cyrjo0a 3Ha4yHO Kpami. MokHa
MPUIYCTUTH, IO 3a OJHAKOBUX IHIIMX YMOB, «BIKHBAHICTH» CHAONPOTE3a 3
MOJIOBXKEHOI0 HIKKOIO Oyne Oumbmoro. [llogo mapamerpiB  JOCIHIIKYBaHUX
MMOKa3HUKIB OCTEOT€HHOI AKTUBHOCTI KICTKOBOI TKAHMHU XBOPUX HA MEPBUHHUU
TOHAPTPO3, MPOCTIAKOBYETHCS TaKa * caMe TEHJICHIIIs, ajie BIAMIHHOCTI MMapaMeTpiB
MOKA3HUKIB 1€ OUIbII BUpPa3HI 3aJ€KHO BIJ MIMOUHU BWIYYEHHS CIIOHT103U
(tabmuis 4.4). KUIbKICTh OCTEOT€HHUX KIITHH-TIONEPEAHUKIB B OJHUHUIN 00’ €My
CIIOHT103M 3 TIMOMHU 3 CM BiJ] CYIJI000BOi MOBEPXHI MPOKCUMAIBHOTO emiMeradizy
BEJIMKOTOMIJIKOBOI KICTKM XBOPUX Ha TEPBUHHUN TOHApTpo3 y 7 pasiB, a

e(eKTUBHICTD iX KJIOHYBaHHs noHaj 11 pasis BiporiaHo Buil npu p<0,05.

Tabmuns 4.4.
ITokasauku octeoreHHoi aktuBHOCTI CCK Ha rmmbOumal 1 cM 1 3 cM BIX
Cyriao00BOi TMOBEPXHI  MPOKCUMAIBLHOTO emiMeTadi3zy BEIMKOTOMUIKOBOI KICTKH

XBOPHUX HA IEPBUHHUN I'OHAPTPO3

Micuie BUTydYeHHS 3arajgpHa Kinskicte KYO® EdexTuBHicTh
MaTepiany KUTBKICTD Blcm? kjonyBaHHs KYO¢@
MPOKCUMATbHUI SIPOBMICHUX crioHriosu %104 cepen 105
BIJUILT KJITUH B 1 (0=0,05) AJIPOBMICHUX KJIITHH
BEJIMKOTOM1IKOBO1 cm>x107 KICTKOBOi TKaHUHU
KICTKM Ha TJIMOMHI (0=0,05) (0=0,05)
1 cMm Big 0,168+0,013 0,00011+0,00003 0,059+0,018
CyTri000BO1 n=21 n=21 n=21
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MOBEPXHI1

3 cM Bifg 0,149+0,020 0,00077+0,00019 0,681+0,170
Cyri1000BO1 n=19 n=19 n=19

MOBEPXHI

* BIIMIHHICTB € CTATUCTUYHO 3HAUYMIIO0 32 p <0,05 Mixk moka3HUKaMu 3 TIIMOMHY 1 cM 1 3 cM Bix
cyria000BOi MOBEPXHI, N — KUIBKICTh KYJBTYP CTPOMATBHUX (PiOp0OOIACTIB KICTKOBOT TKAHUHU

Crin 3ayBakWTH, IO XapaKTEPUCTUKH CITOHTIO3M 3a KUIBKICTIO SIAPOBMICHUX
kiitiH T1a BMicToM KYO@ B 1 cm?® 3 rmmbunu y 3 cM Bia cyriioboBOi MOBEPXHI
MIPOKCUMAJILHOTO eniMeTadizy BETUKOIOMIUJIKOBOI KICTKM XBOpuX Ha PA maibxke y 3

pa3u BHILI MOPIBHSAHO 3 NMAlLlIEHTAMU Ha NEpBUHHUN roHapTpo3 (p <0,05).
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PO3/1J 5
PE3YJIBTATH IMYHOJOTTYHUX JOCJIIUKEHD KPOBI

B pesynbraTi mpoBeNeHUX IMYHOJOTIYHHMX JOCHIKEHb Yy XBOpUX 3
0araToIUIONIMHHUMH JIepopMallissiMi KOJIHHUX CYTJ00iB Ha TJl PEBMAaTOiMHOTO
apTpuUTy, a TaKOX Yy TAIll€HTIB 3 TOHAPTPO30M, BCTAHOBJICHA HASBHICTH
aiMmonHTapHOoro AucOamaHCy Ta IHIIUX IMYHOPETYJSITOPHHX 3CYBIB MOPIBHSHO 3

MOKa3HWKaMHU IPYIH HaIll€HTIB 0€3 ypakeHHs KOJIHHUX CYTJI001B (Tpyrna KOHTPOJIIO).

Jlochipkyroun  3arajfibHUM  BMICT JIM(QOIUTIB y mepudepuyHiii  KpoBi Oyio
BCTaHOBJICHO, 110 B YCIX IpyNax CIOCTEPEXKEHHS LEeH MOKAa3HUK CTaTUCTUYHO HE

Bijipi3HsABcs (Tadi. 5.1).

byno BusBneHo, 1m0 Maike BCl MOKa3HWKHU KIITUHHOI Ta, YAaCTKOBO, TYMOPAIbHOI
JAHOK IMYHITETY XBOopuxX Ha PA 3 GararoriomuHHUMU JAedopMalisiMid KOJIHHUX
cyriao0iB Ta B Ipymi XBOPUX Ha TOHAPTPO3, OyJW BIPOTIHO BHILIMMH BIJHOCHO
MOKA3HMKIB IPYNU KOHTPOJII0. BosiHOYac 0OMABI AOCTIAHI TPYIH HE MaJId MK COOO0O

BaroMmux CTaTUCTHYHHX BiHMiHHOCTGﬁ.

Tabmums 5.1
[Toka3HukM KIITHHHOTO 1 TyMOpPajJbHOTO IMYyHITETY y XBopux Ha PA 3

0araTorIOUMHHUMU AedOpMallisIMU KOJTIHHUX CYIJIO0IB Ta XBOPUX HA TOHAPTPO3

I rpyna Il rpyma Kontponsna | Op.
JocnixyBaHi (xBOp1 Ha (xBODI 3 | rpyna BHUMIPIOB
NOKa3HUKHU PA 3 | IEPBUHHUM aHHA B

BTOPUHHUM TOHApPTPO30M) cUCTeMI

TOHAPTPO30M) Si
Bwmict nimdonuTis 1,88+0,16 2,25+0,41 2,17+0,05 10°/n
T-nmimbouurun | % 57,67£2,57* 62,67+2,18* | 53,82+0,90 %
(CD-3) Aobc | 1,08+0,10* 1,13+0,1* 1,17+0,03 10°/n
T-nimpormru- | % 51,33+3,02* 52,75%+2,38* | 34,35+0,77 %
xennepu (CD- | A6c | 0,95+£0,10* 0,94+0,07* 0,75+0,10 10°/n
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4)

T-mimbpomurr | % 37,61+2,80* 36,21+2,24* | 20,06%0,36 10°/n
cyIpecopu Ao6c | 0,70+£0,10* 0,65+0,07* 0,43+0,11 10* /i
(CD-8)

Imynoperynstopanii | 1,38+0,08* 1,56+0,09* 1,71+0,13

TH/ICKC

B-nimporuru | % 34,44+2 80* 36,38+2,37* | 13,24+0,55 %
(CDJ 22) Ao6c | 0,67 £0,10* 0,67+0,07** | 0,29+0,09 10°/n
NK-k1iTuHI % 28,89+2,72* 26,42+1,86* | 10,88+0,35 %
(CD 16) Ao6c | 0,52+0,07* 0,48+0,05* 0,24+0,10 10°/n
LK 123,33+£12,99 | 112,71+9,29 | 108,9148,53 | ym. on
Ig A 1,87+0,08 1,91+0,09 2,18+0,05 WA
IgM 1,06£0,05 1,06+0,04 1,48+0,09 /1
IgG 11,23+0,53 11,82+0,38 10,79+0,31 T/

n n=18 n=24 n=17

[Ipumitka : * p<0,05 B MOpiBHSHHI 3 AHAJOTTYHUMHU MTOKa3HUKaMH KOHTPOJIBHOI IPYIH; N -
KUTBKICTh OOCTEXXEHHX XBOPHUX
AoGcomoTHa KinbKicTh T-mmdoruti (CD3) y xBopux Ha PA 3 GaraTorjiomyHHUMHA
naedopMaliasMu KoJiHHUX cyrio0iB (nam I rpyna) cknanana (57,67£2,57) ta y rpymi
rpymna) — (62,67+2,18),

CepeaHbLOCTATUCTUYHO BIpOTiAHO BUIOK Ha 6,6 % Ta 14,12 %, BianmoBiAHO, MO

xBopux Ha TroHaprpo3 (mam I T00TO, Oyna
BIJJHOIIIEHHIO JI0 MOKa3HUKIB Tpynu kKoHTpouto (53,82+0,90%). Ile#t moka3HUK TaKOX

Ha 8 % craTuctuyHO OyB BUIIKM Y || rpyIii Mo BiIHOIIEHH!O 0 MOKA3HUKIB [ rpymu.

Taka X TEHJACHIlS BiAMiueHa 1 cepeJi MOKa3HUKIB BIAHOCHOI Ta aOCOJIFOTHOT
kipkocTi T-xenmepi (CD4) y xBopux I rpymu (51,33+3,02), (0,95+0,10) Ta II rpymu
(52,75%2,38), (0,94+0,07) Bignosimuo, mo Ha 33 % Ta Ha 35 % (AIA BIIHOCHHX

3HaveHb) 1 Ha 21 % Ta 20,2 %, BiANOBIAHO BUIIE 1Jis1 a0COMIOTHUX 3HaueHb CD4 1o
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BIJIHOIIIEHHIO 70 KiJIbKOCT1 T-XemnmepiB B KOHTPOJIbHIHN TPyIIL.

Byno BusiBIEHO 3HMKEHHS BIAHOCHOTO 1 abcoitoTHOro BMmicty T-cympecopi
(CDS), ta NK-xmitun (CD 16) y namieHTiB Tpynu KOHTPOJIIO, MO BIAHOLIEHHIO 0
rpyn XBOpUX 3 0AraTOIIOMIMHHUMU AehOopMallisiMU Ha TJi PEBMATOIAHOTO apTPUTY
Ta TPYNH XBOPUX Ha TOHApTpo3. Ll pi3HMLA /Ui BIIHOCHUX MOKAa3HUKIB CTAHOBUJIA
29,10 % nna T-cympecopiB (CD8) 1 46,88 % nns NK-kmiTuH. 3HUXKEHHS i
noka3HuKiB abcomotHoro Bmicty CD8 Ta NK-KIIITHH KOHTPOJIBHOI TPyIH BIAHOCHO
noka3HukiB B | Ta Il rpynax ctanoBuio 29,40 % 145,84 % BiaANOBIIHO.

[Ipu o6Guucnenni imyHoperyistopHoro inaekcy (IPI), cmocrepiranocs
CTaTUCTUYHO JIOCTOBIpHE 3HWKEHHS I[bOTO TOKa3HMKa B 000X TIpymax
cnoctepexxenns, Y | rpynu Ha (1,38+0,08), To6T0 Ha 19,88 % Ta y Il rpynu nHa
(1,56+0,09), mo cranoBmiio 8,77 %, B mOpiBHAHHI 10 rpynu KoHTposro (1,71+0,13).
Bussnena takox pizaung [PI mix I ta Il gocnigaumu rpynamu. IMyHOperyisiTopHuii
IHIEKC y XBOpUX Ha roHaptpo3 OyB Ha 11,54 % BuIUM, HIK y XBOpUX 3
0araTorIOMHHUMU 1eQopMalisiMi KOJIIHHUX CYIJIO0IB Ha  TJII PEBMATOIAHOTO
apTpuUTYy.

[Toka3zHuKHM BiAHOCHOT Ta a0COMOTHOI KiIbKOCTI B-mmdonuris (CD22) B 060x
JTOCHIIHUX Tpynax XBOpPUX OYJM JOCTOBIPHO BHUIIMMHM 3a T[OKA3HUKUA TPYIH
koHTpoiro (13,24+0,55*), (0,29+£0,09%), 1 cranoBwm y [ rpym XxXBopHX
(34,44+2,80%), (0,67%£0,10%), o610 Ha 61,51 % 1 56,72 %, BigmosigHo. IToka3HUKHU
CD22 y II rpymi xBopux ckiananu (36,38+2,37*) ta (0,6720,07*) 1 Oynu mnocToBipHO
BUIIMMU Ha 63,6 % 119 BIIHOCHOI KIJBKOCTI, Ta Ha 56,72 % mis abComoTHOI
KiTbKOCTI B-1iM()OIUTIB 1O BIHOIIEHHIO /10 IIUX MOKAa3HUKIB KOHTPOJILHOI TPYIIH.
PiBeHb  HUPKYTIOIOUMX  IMYHHHX  KOMIUIEKCIB ~Ta  KOHIIGHTpAIls  KJaciB
imyHorioOymiHiB IgA, IgM Ta IgG B ycix rpymnax CrnocTepe:KeHHsS CTaTUCTUYHO HE
BIJIPI3HSUINC.

BusBiieHi 3MiHM OIBIIOCTI MOKAa3HUKIB KJIITHHHOI Ta TYMOpPAJbHOI JIAHOK
IMYHITETY M1 JOCJIIIHUMH IPyIIaMU Ta TPYIOK0 KOHTPOJIIO, CB1IYaTh PO JucOaliane
OCHOBHHX PEryJATOpHUX cyornomnysiiit T-mimdormris (puc. 5.1).

3BakarouM Ha OTPUMaHI JaHHI, a TAKOXK Ha Te, 1[0 HA MOMEHT OOCTEKEHHS TalllEHTH
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000X JoCHiAHUX Tpyn Mainud 3-4 cTaailo TOHapTpo3y 1, Oepyyd J0 YyBaru
KOMOPOIAHICTD LIUX XBOPUX, MOKHA CTBEPKYBATH MPO OLIBII HECTIPUATIUBI BUX1/IHI
YMOBH 3axBoproBaHHs. CaMe TOMy, € HEOOX1JIHICTh y ITPOBEJICHHI NIepenonepariitnoi
MIJTOTOBKH, Ta MICIASONEPAITHOTO IMyHOJIOTIYHOTO MOHITOPUHTY JUIsSl IOKPAIEHHS
pe3yIbTaTIB €HAONMPOTE3YBaHHS KOJIHHUX CYTJIO0IB Y XBOPHX 3 0araTOTUIOIMHHUMHI

nedopmallisiMu KOTiHHUX cyriio0iB Ha i PA Ta ronaptpos.

70
60
50
40
30
20
10

A KoHTponb
Ay Il rpyna
A | Tpyna

CD-3 CD-4 CD-8 CD-22 CD-16 IPI

H|Tpyna MIllrpyna M KoHTpoab

Puc. 5.1. CriBcTaBieHHS BMICTy CyOTNOMyJIALiN TiM(POLUTIB TeprUPpepuIHOi KPOBi y
xBopux Ha PA 3 OaratomnomuHHUMH AepopMallisiMd KOJIHHUX Cyrio0iB Ta

MIEPBUHHUM TOHAPTPO30M
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PO3/1T 6

CTATUCTUYHA OBPOBKA OTPUMAHUX PE3YJIBTATIB

B omnucanux Bullle NPOBEIEHUX AOCTIIPKEHHSIX PEHOBAIIMHUX BIACTHUBOCTEH
KICTKOBOI TKaHUHU Yy XBOpuX Ha PA 3 Gararoruonmuaaumu nedopmariiisimu KoC ta
BU3HAYCHHS ocoOymBocTel Olomexanikn KoC y maHHOI Tpymu NaIri€eHTiB, OyJo
OOTrpyHTOBAHO JOLUIBHICTh 3aCTOCYBaHHS I1OJI0OBXKyBaua TiO1aJIbHOTO KOMITIOHEHTA
eHJ0mpoTe3a, mepeadadaroun Kpamy pesynbratd  enponpotesyBanHs KoC Ta
«BWIKMBAHICTBY EHJOMpOTE3a Yy IicisonepaniitHomy mepioai. IIpore, HacTymHum
3aBAAHHSAM JIOCHTIPKEHHS € HayKoBE€ OOrpYHTYBaHHS NPAKTUYHOTO 3aCTOCYBaHHS
MO/IOB)KyBaya TiOlaJIbHOrO KOMIIOHEHTa y XBOpuX Ha PA, 3BakaiouM Ha CTaH Ta
BJIACTUBOCTI KICTKOBOT TKAHMHH MPOKCUMAJIBHOTO BIAJILTY BETUKOTOMIJIKOBOI KICTKH.
3 umier0 MeTor0 OyJI0 BHUKOHAHO KOPENSUIMHMI aHali3 MDK MONepeaHbO
JTOCHIDKCHUMH TOKa3HUKAaMH, W0 ONHUCYIOTh CTaH KICTKOBOI TKaHWUHU Ta 1l
peHOBAIlIHI MOXKJIMBOCTI B yMOBax OaratoruioniuHHoi aedopmariii KoC.

Metoro KopensuifHOro asanizy OyJi0o BHUSBUTH HAsBHICTh 3aJIEXKHOCTI
MOKA3HHUKIB CTaHy KICTKOBOI TKAaHWHH MPOKCUMAJIBLHOTO BIAUTY BEIMKOTOMLUIKOBOI
KicTku Ha riaubmHi 1 Ta 3 cm Big cyrno6oBoi moBepxHi y KoC. 3aBmanusM
KOpeJsLIMHOrO aHamizy OyJjia OlllHKa 3a BHOIPKOBUMHM JaHUMU KOE(DII[IE€HTIB
Kopensiii Ta mepeBipka iX 3HadymocTi. KoedilieHT Kopensili 3MIHIOEThCS B
nianazoni Big +1,00 (mpsmuii ¢yHKuioHansHUM 3B's130K) yepe3 0,00 (BiACYTHICTH
3B's13KY) 110 -1,00 (3BOpoTHUI (DYHKITIOHATEHUHN 3B'30K).

3a nmomoMororw KoedirieHTa KOopessiii YMOBHO OIIHIOBAJIU TICHOTY 3B'S3KY
MIX BUIIE 3a3HAYCHUMHU O3HAKaMM, BBaXKAOUM 3HaueHHs koediiieHTa Ha piBHi1 0,3 1
MEHIIIe TTOKa3HUKaMH CJIA0KOi TICHOTHU 3B'A3Ky; 3HaueHHs Outbie 0,4, ane mere 0,7
— TIOKa3HUKaMHU TTOMIpPHOT TICHOTH 3B'sI3Ky, a 3HaueHHs 0,7 1 OuIbllle — MOKa3HUKaMU

BHUCOKOI TICHOTHU 3B'si3Ky. OTpuMaHi pe3yibTaTH aHaIi3y MPEIACTABICHO B TaAOIMIIX

6.1 Ta6.2.
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Ta0murg 6.1.
Koeodimientn kopensamii MK MMOKa3HUKaMH, IO XapaKTepU3YIOTh KOEQIIIEHT
abcopO11ii KICTKOBOT TkaHWHHU (XayHcdiaaa) 3 MOKa3HUKAMH OCTECOTEHHOI aKTUBHOCTI

KICTKOBOI TKAaHWHU Ha TIIMOMHI 1 ¢M BiJ CyTriI000BO1 ITOBEPXHI

S EdexTuBHicTh
KUTBKICTB Kinbkicts CDHYRARE
AIPOBMICHUX KYOps T om? 00 'Cepell o
N crionriosu x 104 | AAPOBMICHIX
L exix10 KIITAH ~ KICTKOBO{
TKaHUHU
Koed. Xayncdinga va rmubuni 1 | 0,541 0,368 -0,167
CM BiJ1 CyT71000BO1 MOBEPXHI p=0,046 p=0,195 p=0,567
3HaueHHSs MOXYJIA TPYKHOCTI
fOura «kicrkoBoi TkaHuau Ha | 0,547 0,375 -0,171
rmbuai 1 cM Big cyrio6osoi | p=0,043 p=0,187 p=0,558
TIOBEpPXHI

BusiBieHO OCTOBipHMIA TNpsSMHUA KOE(IIIEHT KOPENAlii MK 3arajibHOI0
KUIBKICTIO SIAPOBMICHMX KIITUH B | cM® CIHOHTIO3HOiI KICTKOBOiI TKaHWHU Ta
koedinieaToM XayHcdinga Ha rimmbOuHi 1 cM Big cyriioooBoi noBepxHi (r=0,541;

p = 0,046) Ta 3HaueHHSIM MOAyJs Tpy>kHOCTI FOHra y BIANOBIAHUX IJISTHKAaX

(r=0,547; p = 0,043) (puc. 6.1 Ta 6.2).



xoed. XayHedinaa vs 3aranbHa KinbKicTs AQPOBMICHUX KNiTHH B 1 cM3 Ha ranbuHi 1 cm 8ig cyrnob.

nosepxHi
(Casewise NFD deletion)

3aranbHa KinbKicts AgposmicHMX KnituH B 1 cm3 = 0,08822 + 0,95E -3 * koed). XayHchinga

Correlation: r = ,54120
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Koed. XayHcdinaa Ha rnubuHi 1 cm 8ig cyrnob. nosepxHi

0.95 Conf.int.
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Puc. 6.1. KoedimieHT kopemnsiii MiXK 3arajJbHOI0 KUTBKICTIO SPOBMICHUX KJIITHH B

1 cM? crIOHT103HOT KICTKOBOI TKaHUHM Ta Koed. XayHcdinaa Ha rmbuH1 1 cM Big

Cyri000BO1 MOBEPXHIi

3HaueHHA moayna npyxHocTi K0Hra (MPa) vs 3aranbHa KinbKicTs AQPOBMICHUX KNiTHH B8 1 cM3
(Casewise MD deletion)
3aransHa KinbKicTe AApoBMicHUX KNiTuH B 1 cm3 = 0,05255 + 0,47E -4 * 3HayeHHA
moayna npyxHocti KOxra (MPa)
Correlation: r = ,71339
10
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i PR LY ©_ 00 Q0Q 0H-"
a s - " — .- 7
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Ex 005} .-
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2 -005 . s . . . "
& »
& 500 1000 1500 2000 2500 3000 3500 0 5 10
3xaueHHA moaynAa npyxHocti 0xra (MPa) io,gs Conf.Int

Puc. 6.2. KoedirienT kKopemsiii Mixk 3arajbHOI0 KIJTBKICTIO SIAPOBMICHUX KIIITHH B

1 cM? crIOHT103HOT KICTKOBOI TKAaHUHH Ta MOJyJieM npy>kHocTi FOHra Ha rimmubuni 1

CM BiJI CyrJI000BO1 TOBEPXHI

[Tokasnuku kuibkocTi KYO@ B 1 cM® CHOHrIO3HOI KICTKOBOI TKaHWHU Ta

eextuBHicTh KI0oHYBaHHI KYO( cepen 10° aapoBMiCHUX KIITHH Ha TubuHi 1 cM

Bl cyrino0oBoi noBepxHi KoC He MawTh JOCTOBIPHUX KOPENSIIAHUX 3B S3KIB 3

MoKa3HUKaMH Koedilienta XayHc)iiaa Ta 3Ha4eHHSIM MOAYJs mpykHocTi FOHra B
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OJTHOTHUITHUX JIITITHKAX.

Tabmums 6.2.
Koedimientn kopensiii MDK ITOKa3HUKaMH, M0 XapaKTepHU3yIOTh Koe]illieHT
abcopOii kictkoBoi TkaHuHu (XayHchinma) 3 MOKa3HUKAMH  OCTCOrCHHOI

BJIACTMBOCTI KICTKOBO1 TKAHUHH HA MIMOMHI 3 ¢M BiJ] CyrJio00BOT MOBEPXHI

EdexTuBHICTh
KJIOHYBaHHS
3arasnbHa kYO
P cepen
KUIBKICTB Kutbkicts 10 P
SPOBMICHUX KYOds1lem? '
- 4 | IIPOBMICHHUX
- cronrio3u X10 p
KJIITHH
1 em®x10’
KICTKOBOI
TKAaHUHU
Koed. Xayncohinma va rmmbuni 3 | -0,357 0,728 0,847
CM BiJT CyT1000BO1 TIOBEPXHI p=0,210 p=0,003 p=0,0001
3HaueHHS  MOAYJIS  TPYXKHOCTI
IOura «xictkoBoi TkammHM Ha | -0,357 0,728 0,847
rmbuHl 3 oM Big cyriobosoi | p=0,210 p=0,003 p=0,0001
TIOBEpPXHI

BusiBieHO A0CTOBIpHUN MpAMHA KOEPIIIEHT KOpemsiii MiX Koe(ilieHTOM
XayHchinma ta kimpkicTio KYOd B 1 cm® cnonrio3u (r=0,73; p = 0,003), takox
BUSIBJICHO JIOCTOBIDHUN TIPSIMUII  KOE(IIIEHT KOPENAlii MK KOe]iIli€eHTOM
Xayncginga ta edexrupnicTio knonyBanns KYO¢ cepen 10° sapoBMiCHUX KITHH
kictkoBoi TkanuHu (r=0,84; p = 0,0001) Ha raubuHi 3 cM Bix CyrIOO0OBOI MOBEPXHI

(puc. 6.3 ta 6.4).
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Kinbkicte KYO® B 1 cM3 crnioHriosn

xoed. Xayncinga vs Kinokicte KYOd 8 1 cm3 cnoHriosn Ha rnubuti 3 cm sia cyrnob. nosepxHi

(Casewise MD deletion)

Kinbkicte KYOd 8 1 cm3 cnoHriosu = 0,26E -4 + 0,58E -5 * koed). XayHcdinaa Ha rnubuHi 3 cm

Correlation: r=,72782
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xoed). XayHcdinaa Ha rnnbuHi 3 cm Big cyrno6. nosepxHi

1000 O 5 10

0.95 Conf.Int.

Puc. 6.3. Koedimient kopemsiii Mixk kuibkicTio KYOd B 1 cm 3 crioHriosu ta koed.

XayHcdinga Ha rMOUHI 3 CM BiJl CYTJI000BO1 TOBEPXHI

EdexruBHicTe knoHyBanHA KYOd

xoed). XayHcdinaa vs EcpexTuBHICTb KnoHyBaHHA KYOd Ha rnubuHi 3 Big cyrnob. noeepxHi

(Casewise MD deletion)

EcextuHicTs knoHysanHa KYOd =-0,1994 + 0,00196 * xoed. Xayncdinga

Correlation: r = 84729

i

L]

100 200 300 400 500 600 700 800 900

koedh. XayHchinaa Ha rnubuHi 3 cm Big cyrno6. nosepxHi

1000 0 4 8

0.95 Conf.Int.

Puc. 6.4. Koedimient kopensiii Mixk koedirmieaTom XayHcdinga ta epeKTUBHICTIO

xinonysanus KYO® cepen 10° sapoBMiCHUX KJTITHH KiCTKOBOT TKAHWHM Ha IMIMOUHI 3

CM BiJI CyrJI000BO1 TOBEPXHI

[Toka3Huk 3HaueHHss Moayis npyxHocTi FOnra (MPa) na rimOuni 3 cM BiJ

Cyrno00BOi TMOBEPXHI Ma€ JOCTOBIpHHUNA TPSAMUN KOEQIIEHT KOPENAIii MiX

nokasHukamu KigbkicTio KYO¢ B 1 cm® cmonriosu (r=0,728; p = 0,003) Ta

edexruBHicTIO KiIoHyBaHHs KYO¢ cepen 10° SapoBMICHMX KJIITHH KiCTKOBOI
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tkanunau (r=0,847; p = 0,0001) B ogHOTHIHMX AUISHKAX gociimkeHHs (puc. 6.5 Ta

6.6).

3HaueHHA moaynA npyxHocri I0Hra (MPa) vs KinbkicTe KYOd 8 1 cm3 cnouxriosu Ha rnubusi 3 cm sia
cyrno6. nosepxHi
(Casewise MD deletion)

Kinbkicts KYO® 8 1 cm3 cnouriosu = 0,00105 + 0,99E -5 * aHayeHHA moayna npyxHocTi IOHra

Correlation: r = 69657
10
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-0,001 = . : . ; . . . . .
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3HaueHHR moayna npyxHocTi KOxra (MPa) 0.95 Conf.Int.

Puc. 6.5. Koedimient kopemsamii mix kigbkicTio KYOd B 1 cM® cmonriosu Ta

Kinekicte KYOd B 1 cm3 cnoHriosun

MomyJieM pykHocTi FOHTra Ha TIMOMHI 3 ¢M Bija CyTrJI000BOI MMOBEPXHI

3HaveHHA npyxHocTi OHra (MPa) vs ehekTuBHICTb KnoHysaHHA KYOd Ha rnubuni 3 cm sig cyrno6.
nosepxHi .
cm (Casewise MD deletion)
EdekTuBHiCTb KnoHyBaHHA KYOg = 0,31710 + 0,00235 * 3Ha4eHHA MOAYNIO NPYXXHOCTI

OHra
Correlation: r = 56211
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Puc. 6.6. Koediniear xopensnii Mix epektuBHicTIO KiaoHyBaHHS KYOQ cepen 10°
AJIPOBMICHUX KJIITUH KICTKOBOI TKAHMHM Ta MOJyJieM mpyxkHocTi FOHra Ha rimbuHi
3 cM Bij cyrJI000BOi TOBEPXHI

B cBoro yepry, moka3zHUK 3arajibHOi KIJTBKOCTI SAPOBMICHUX KJIITHH B 1 cm?
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CIIOHT103HOI KICTKOBOi TKaHMHU HE Ma€ JOCTOBIPHOTO KOPEJAILINHOTO 3B’S3KY 13
noka3HWKamMu Koedinienta XayHcdinna Ta 3HA4YeHHA Moyl mpyxHocTi FOHra
(MPa) na rnubuHi 3 cM Bij cyriao6oBoi moBepxHi (r=-0,357; p = 0,21) (Tadx. 6.2).
Buxoasuu 3 TOro, 1110 BUSBICHO MPSAMUM CUIIBHUN TOCTOBIPHUM KOPEIISIIIHHUIMI
3B’S30K MK JIOCHI[UKEHHMMH TapaMd TOKa3HUKIB, MOXXEMO 3alpOrOHyBaTH
BHUMIPIOBATH OJMH MOKA3HUK 3 KOPEJSIIIHOT apu, nependadyarod, 1o Jpyrui oyae
30UTBITYBaTUCH (200 3MEHIITYBAaTHCh) 13 30UIbIIEHHAM (200 3MEHIIEHHSM) MEPIIOTO
NoKa3HWKa. TakoXk, CHOPIAHEHICTh KOJHMBaHb PIBHA IOKAa3HUKIB JI03BOJISE
BUKOPUCTOBYBATH OJIUH 3 HUX ]Il BUOOPY XapakTepy JiKyBaHHA. XBopuM Ha PA 3
OaratomnonuuHuMu  gedopmamisimu KoC, skum noxazano TEIT KoC, mig uac
nepenonepaliiHoro IaHyBaHHS, MU MNponoHyeMo BuKOHyBaTH KT-mocmimxeHHs
KoC 3 mnopganpmuM BH3HA4YeHHSM  KoedilieHTa adcopOIii KICTKOBOI TKAHHHH
XayHchuiga 3 METOK JOLUIBHOCTI 3aCTOCYBaHHA IOJOBXKyBada Ti01adbHOTO
KOMITIOHEHTa. 3a aHajli30M CBITOBOi JIITEpaTypH, CEpellHI JEHCUTOMETPHUYHI
MOKa3HUKU JEIKUX PEYOBHH 1 TKaHUH B OJMHHULAX XayHc(hiiga BiAPIZHSAIOTHCS,
OCKIJTbKM MalOTh PI3HY 3/IaTHICTh MOCHAO0IIOBAaTH PEHTIEHIBCHKE BUIIPOMIHIOBAHHS.
Tak, Hanpukiaz, AJis Ty04acToi KICTKOBOI TKAHUHU CEPEIHI 3HaUeHH csararoTh +700
HU, 3a yMOBHM BiICYTHOCTI AereHepaTMBHO-AUCTpo(diuHux 3MiH. IIpoTre ocHOBHa
JOCIIKyBaHA HaMU Tpylna TNaIieHTIB — XBopi Ha PA 3 OGaraToriomuHHUMH
nepopmanisimu  KoC, ski marts 3Hmwxkeny MILKT, 3mineny wopdonorio Ta
PEHOBAIlIHI BJIACTUBOCTI KICTKOBOI TKaHWHH. 3TIAHO KOPENSIIIHOTO aHamizy, MpH
noka3HuKy koedinienta Xayunchinga +350 HU, 3nauenns kinmpkocti KYOd B 1 cm?
CIIOHTI03HOT KICTKOBOi TKaHuHU csirae 1,0 = 0,3, mo CBiAYUTH MPO 30€peKEeHY
OCTEOTe€HHY aKTHBHICTh KICTKOBOI TKAaHMHH Ta 3aJI0BLIbHI PEHOBAIIIITHI BIACTHBOCTI.
Tomy mnsi xBopux Ha PA, mpu nokasHukax koediiieHTa adbcopOrii KiCTKOBOL
TKaHWHU BEJIMKOTOMIUIKOBOI KICTKM Ha TJIMOWHI 3 ¢M Bif cyriio6oBoi noBepxHi KoC
Hwkue +350 HU, Mu pekoMeHayeMo 3acTOCOBYBaTH IOJOBXKYyBad Ti0i1aJbHOTO
KOMINOHEHTa. JlaHe MOCHi[KeHHS Ma€ TpaKTHYHE 3HA4YCHHs, OCKIJIbKMA Haaae
MOXJIUBICTh Xipypram, Ha eTarli MepeaonepaliifHoro TUIaHyBaHHs, BU3HAYUTHUCH 3

HEOOXITHICTIO 3aCTOCYBAHHS TOJIOBXKEHOI HIXKKM BEJIMKOTOMIJIKOBOTO KOMITOHEHTA,
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0e3 3amydeHHs JOJATKOBUX pECypciB Ta OOCTEXEHb, a JIMIIE BIiJIMNOBIIHOTO

MPOrPaMHOT0 3a0€3MEUCHHS, IKUM KOPUCTYIOTHCS JIKapl y IIOACHHIN MPaKTHIII.
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AHAJII3 TA Y3ATAJIBHEHHSA PE3YJIBTATIB
JOCJIIIKEHHSA

VY BiII1 3aXBOPIOBAaHb CyTII001B Y gopociux JAY «IHCTUTYT TpaBMAaToJIOTIi Ta
opronienii HAMH VYkpainu» (M. KuiB) B niepion 3 2021 no 2024 poku 3HaXOAUIOCH
Ha JikyBaHHI 103 xBopux 3 OaraTOIJIOUIMHHUMH ocboBUMH nedopmartisimu KoC, 3
Hux 43 (47 %) xBopux Ha PA 3 Bropunaum ocreoaptpo3om KoC (rpyma A) ta 60 (53
%) xBopux Ha nepBuHHUIN octeoapTpo3 KoC (rpyma b). 3a ueii yac Bukonano 119
engomnpotedyBaib KoC, 3 HuX 46 XBOpUM Ha peBMaTOiHUW apTPUT 3 BTOPUHHUM
octeoaptpo3oM KoC ta 73 xBopum Ha nepBuHHUN octeoaptpo3 KoC. 3okpema rpymy
A cxnaganmu 39 xiHOK Ta 4 4onoBikiB, rpyny b — 35 xiHok Ta 25 yosoBikiB. Bik
namieHTiB ckiagaB Big 40 g0 65 pokiB (cepenHiil Bik = 53 poku). DyHKIIOHATBHA
HeAocTaTHICTh ypakeHux cyrino0iB Il crymens (PHC — II) cmoctepiramacs y 5 (11
%) xBopux, III crynens (PHC — III) y 41 (89 %) xBopux Ha PA.

Ominka QYHKIIT KOJIIHHOTO Cyrjiob0a Ta pe3yibTaTiB €HAOMPOTE3yBaHHS
KOJIHHOTO Cyrjio0a MpOCTEeKEHO y TepMiH  Bix 3  MicimiB 10 3 POKIB  TiciA
orepatuBHOro BTpy4yaHHs. OIiHKY pe3ynbTariB mpoBoawm 3a 100 6anbHO0 MIKAIO0H0
OLIIHKK pe3ysbTaTiB eHponpoTe3yBanHs Lysholm-Gillquist. TlepeBakna OibIIICTD
XBOPUX MaJIM 1I00pi Ta 3aJ0BUIbHI pe3yJIbTaTH JIIKyBaHHS.

EnponporesyBanus KoC BukonyBanm Ha mi3Hid ctamii PA (II cramis 11-111
daza ta Il crania 3a knacudikamiero €.T. Cxaspenka, B.1. Crenynu, 1mo BiamnoBijae
IV cranii peBmaroignoro aprtputy 3a kiacudikamiero Kenrpen-Jloypenc). 3 11
cramiero 3axBoproBaHHs Oynmo 40 1 3 III cramiero — 3 xBopux Ha PA (rpyma A).
XBopuM Ha mnepBuHHUN octeoapTpo3 KoC (rpyma b) enpomnporesyBanHss KoC
BukonyBamu Ha |ll Ta IV cragisx 3a kmacudikamiero Kenrpen-Jloypenc. ¥V 16
XBOpUX Takl omepauii BHUKOHaHO 3 000X OOKiB, 6 XBOPUM BHKOHAHO
CHIIOMPOTE3yBaHHs ~ mpoTe3oM  3B’s3aHoro  tunmy  (Hinge).  I[lomomkyBau
BEJIMKOTOMUIKOBOTO KOMIIOHEHTa OyJI0 BUKOPUCTAHO MiA 4yac 54 eHAOoNpoTe3yBaHb
KoC, 3 Hux 35 — nosxkunoro 30 MM, 16 — qoBxuHOIO 75 MM, 3 — noBxkuHOI0 100 MM.

ToranbHe eHAONMPOTE3yBaHHS KOJIHHOTO cyriioba — 1e Xipypriuae

BTPYYaHHs, WiJ dYac SKOro XIpypr BUAAIsA€ CYIrJOOOBUH Xpsll 1 ypaxeHy
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CyOXOHIpaibHy KICTKOBY TKaHUHY CYTJIOOOBHUX KIHIIIB KICTOK, 110 (hopmyroTh KoC,
Ta 3aMIHIOE 1X €HIOMPOTE30M, IO CKIIATAETHCS 3 METAJICBOTO KOMIIOHEHTA CTETHOBOT
KICTKH, TMOJIETHUJICHOBOI MPOKJIAJAKA Ta METAJIeBOr0 KOMIIOHEHTa BEJIMKOTOMLUIKOBOI
KiCTKM. Taka KOHCTPYKIliS IMIUIaHTa J03BOJISI€E BIIHOBUTH PYXJHUBICTh, a OTXKE,
byHKIII0 KOHHOTO cyriioba [132]. V meskux BUMagkax I MOKpareHHs (ikcarrii
Ta CTa0ILHOCTI BEIMKOTOMIIKOBOIO KOMIIOHEHTAa 3aCTOCOBYETHCA IOJOBXKYBau
HWTIHIPUYHOT GOPMHU, SIKUN HA3UBAETHCS T101aJIbHOIO HIXKKOIO.

ToTanpHe EHIONMPOTE3yBaHHS KOJIHHOTO Cyrjioba 3abesnedye 4YyJ0Bi
BiIJIaJieHl pe3yJbTaTh Ta (yHKIIOHAIbHE BIJHOBIICHHS Yy maIieHTiB 3 PA,
OCTEOapPTPUTOM Ta THIIMMU JET€HEPATUBHUMU 3aXBOPIOBAHHSAMU KOJIHHOIO Cyrio0a
[133]. HesBaxkarounm Ha ocTaHHI AOCsATHEHHS y (apmakorepamnii PA, opromenu-
TPaBMATOJIOTH BCE IN€ CTHKAIOTHCS 3 BAKKHUMHU BHUITAJKAaMH BTOPWHHOTO apTpo3a
KOJIIHHOTO Cyrjio0a Ha TpyHTI PA, 1m0 yCKJIaJHEHI BEIMKUMH Je(hEeKTaMH KICTOK,
HASIBHICTIO 3TMHAJIBHOT KOHTPAKTYPH, BUPAXKECHUMHU (PPOHTAIBLHUMU JehopMaliisimMu,
a Takox 1iXx KoMOiHamiero. baratoromuuni aedopmanii KoC € cepito3Hor0
npo0ieMor0 JJisi  BITHOBJCHHS JAE€(PEKTIB KICTKOBOI TKAHUHM Ta JIOCATHEHHS
PaBUJIHLHOTO OaaHCy M’ SIKUX TKAHUH.

Vi oberexeni xBopi manu OararoruonuHHi aedopmanii KoC y pponTanbHiit
Ta CariTalbHIN TUIONMHAX. Y (POHTAIBHIN IJIONMIMHI BAIBIYCHY JedopMaliiio Maiu
44 xBopux (38,9 %), BapycHy nedopmaiiro — 69 xBopux (61,1 %). ¥V caritanbHii
wiomuHi  3ruHangbHa Aedopmaiis KoC BussieHa y 109 xBopux (96,4 %),
ankinosyBanus KoC y 4 xBopux (3,6 %).

Kiiniyne oOCTeXeHHs MPOBOAWIOCH 3a 3arajbHONPUUHSITOI METOJUKOIO 3
MPOBEICHHSIM CIICHIAIbHUX TEeCTIB 1 mpo0. BUKOHyBamu MOPIBHSILHUN BHUMID
JIOBXKWHU KIHIIBOK (BIJHOCHO1, aOCOJIIOTHOT), OChOBUX JIIHIN, aMIIITY ! aKTUBHUX 1
NAaCUBHUX PYXIB y cyrjiodax mo HeiTpambHOMY 0-TIpOXiAHOMY METOAY, HPOBOIWIN
BU3HAYEHHS CIEUIATbHUX KIIHIYHUX CUMITOMIB Ta TECTIB: BaJIbI'yC-CTpPEC Ta Bapyc-
CTpeC TECTH, TECT TPaKIlii KBajpilernca cTerHa, TECT TPaKIlii MpSIMOro M’si3a CTErHa,
TECT TPAaKIll MIAKOMIHHUX M 531B. YCi XBOpP1 CKapKWIUCA Ha OUTh B ypaKEHOMY

Cyrio0i, KyJbraBiCTh, YKOPOYEHHS HOTHM, HEMOXJIMBICTh HACTYNaTH Ha XBOPY
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KIHI[IBKY.
[To3utuBHMII Bapyc-cTpec TecT Bu3HavaBcs y 4 (50 %) xBopux Ha PA (rpyna A)
Ta y 12 (29 %) na mnepBunHuii ocreoaptpo3 KoC (rpyna b) 3 Bambrychoro
nedopmartiero KoC Big 14° go 20°, mo 00yMOBIIEHO EPEPO3TATHEHHAM JIaTepaTbHOI
KOJIATEPAJIbHO1 3B’A3KH, MOBHE YIIKOJDKEHHS JIaT€pPalbHOI KOJATEPAIbHOI 3B’SI3KH
BigMivamocs y 2 maiiedTiB. TecT Tpakiii kBajpinernca 0yB mo3utuBHuii y 16 (37 %)
xBopux Ha PA (rpyna A) ta 'y 35 (58 %) Ha nepBunHuii ocreoaptpo3 KoC (rpyna b)
3 PO3TUHAIBLHOIO KOHTpPakTyporo Bia 45° mo 90° Tta ankinosyBanHsiM KoC. Ilix ygac
BU3HAYECHHS TECTY TPaKIli MpsMOro m’siza crerHa, sruHaHHsa y KoC menme 90°
crioctepiranocs y 30 (69 %) xBopux Ha PA (rpyna A) tay 18 (30 %) Ha nepBuHHUI
octeoaptpo3 KoC (rpymna Bb), mo cBiiunTh PO BKOPOYECHHS MPSIMOTO M’s3a CTErHa
Ta, AK HACIIJOK, PO3BUTOK 3TMHAIBHOI JAeopMarii. 3rMHAHHA Y KYJbIIOBOMY
cyrno61 Meniie 90° npu posirnyromy KoC cnoctepirasiocs y 32 (74 %) xBopux Ha
PA (rpyna A) ta y 21 (35 %) na nepBunHui octeoaptpo3 KoC (rpyma b), mio
CBIJTYUTH PO BKOPOUEHHSI MIIKOJIHHUX M’SI31B Ta MO3UTHBHOI'O TECTY TPAKIIII.
KiiniuHa giarHocTuka Ta KJiiHIYHI TecTH npu ypaxeHH1 KoC Ha mi3HIX cTaaisx
PA maroTh BelnHMKy KUIBKICTB JIIHCHO MO3UTUBHUX PE3YJIbTATIB, 10 BIJIIrPac BAXKIUBY
poJib B OIIHII (YHKIIOHAJTBLHOIO CTaHYy Cyrjio0a, OCOOJIMBO Yy TMO€JHAHHI 3
O0loMeXaHIYHUM OOCTEXEHHSIM XBOpUX. UyTIUBICTh 1 CHEIUIYHICTD KITHIYHUX
tecTiB Jyis omiHkK (PyHkuii KoC 3 GaratomiomuHHuMHu aedopMaiisiMd Ha Ti3HIX
cramisx PA e HeonHo3HayHOO. BUCOKY 4UyTIMBICTH Majd TECTH TPaKIlii MPSIMOTO
M’s3a cTerHa Ta TiakomiHHMX M’s3iB 83 % Tta 78 % BignmosimHo (p<0,05).
HesBaxaroun Ha CyMHIBHY 4YyTJIMBICTH TecTy Tpakiii kBaapinmernca (42 %),
pO3paxyHKH CBimuaTh Mpo Oe33zamepeuny crenudiuaicts 1mporo tecty (100 %) min
yac HAIIoro JIOCHIKEHHsA. 3a JaHUMH 3aKOPJOHHUX JOCHIHDKEHb YYTJIUBICTh
BaJIbI'yc-cTpec Tecty — 66 %, cnenudiunicts — 60 %; 4yTIUBICTH BapycC-CTPEC TECTY
— 25 %, crneuudiyHICTh — JOCTOBIPHO HE BCTAHOBJICHA; UYTJIUBICTH TECTY TPaKIil
npsiMOro M’si3a crerHa — 56-59 %, cnenudivynicts — 64-85 %. Uepes po301KHOCTI B
TOCTIKEHUX HAaMU 3HAYCHHSX YYTIUBOCTI Ta CHENU(IYHOCTI BHUINE3a3HAYCHUX

KJIIHIYHUX TECTIB 3 JAHUMH CBITOBOI JIITEpaTypu, MOXKHA 3pOOUTH BHCHOBOK, ITIO
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JUIe KIHIYHUM OIVISII XBOPUX Ha Mi3HIX cTafisx PA 3 0araToruionmHHUMH
aepopmariisimu  KoC € wmanoindpopMaTuBHUM, IO IMOBIPHO TIOB’S3aHO 3
noJicTpykTypuuM ypakeHHsm KoC, Ta  moTpeOye H1000CTEKEHHS MUISIXOM
OloMeXaHIYHOTO, IHCTPYMEHTAJILHOTO JOCITIKEHB Ta BUKOPUCTAHHS
CHeIiaJIi30BaHUX IIIKAJl.

3 uiero MeToro Oyyio MpoBeaeHO OloMexaHiuHe OOCTeXEeHHs XBOopuX Ha PA 3
OararortonuaHuMU nedopmartisimu KoC. Ha moyatkoBOoMy eTari i TOJaIbIITNX
AHATITUYHUX PO3PAXyHKIB Ta PO3PAXyHKIB METOJOM CKIHUYEHHO-EJIEMEHTHOTO
MOJIeNIIOBaHHSl OyJI0 CTBOPEHO IMITAIliiiHy TBepAOTUIbHY 3D-Mozens KOJIIHHOTO
cyrio0a, sKa HajldyBajla CTETHOBY Ta OOWJBI I'OMIJIKOBI KICTKH, XpSI BUPOCTKIB
CTErHa Ta XpsIl IUIATO BEJIMKOTOMIJIKOBOI KICTKM, MEHICKH. Po3XxuTyBaHHS Ta
HECTAOUIbHICTh KOMIIOHEHTIB €HJONPOTE3a € BaroMol MpoOJeMOI0 U MOIIUPEHOIO
MPUYMHOIO HE33aJI0BUIBHUX pe3yJbTaTIB TOTAJbHOro enaomnpore3yBaHHs KoC. 3
METOI0 JIOCATHEHHS YCIIIIHOTO pe3yJbTaTy ONEPaTUBHOTO BTPYYaHHSI, KIFOUOBUMU
3IMIIAIOTHCS  Taki (AaKTOpHW, SK ONTUMajdbHE BIJHOBJIEHHS BIC1 KIHIIBKH,
aJIeKBaTHUI OaslaHC 3B’ A3KOBOTO amapara i Kopekiis aedopmariiii [134]. BignosigHo
3akoHy Bonbda, KICTKOBa TKaHWHA pearye Ha (aKTHYHI HAaBaHTAXEHHS, K1 10 Hei
3aCTOCOBYIOTBCS, 1 4epe3 ii CTPYKTYpy BIIOYBA€ThCS MPOIEC PEMOJCITIOBAHHS.
Hopwmanbhuii ¢izionoriyHuil Aiana3oH HaBaHTaXEHb 1 CTPECY CTaHOBUTH Bix 50 pe 10
1500 pe. Y nmesxux AUISTHKAX, € HAaBaHTaXEHHS HIDK4YE 3a (1310JIOTTYHUMN Jiana3oH,
BiJIOYBAETHCS MPOIEC Pe30opOInii KICTKH, 3 IHIIOTO OOKy, B AUISTHKAx, J€ Hampyra
nepesunrye 1500 pe, icHye pusuk MmikpornepenomiB [135]. B ymoBax mpaBHiibHOTO
(YHKLIOHYBaHHSI €HAOMPOTE3a KOJIHHOTO Cyrjioda — KICTKOBAa TKAHWHA MMiIJIA€ThCS
BILJIUBY CHJI OChOBOTO CTHUCHEHHSI, 3CYBY, BAPYCHOTO Ta BaJIbI'yCHOTO HaBaHTAKCHHSI.
Ha ¢oni oCHOBHOrO 3aXBOpIOBaHHS, Hampukiang PA, 3a HasBHOCTI BTOPHHHOTO
aptpo3y KoC, BinOyBaeThcs pyHHYBaHHSI CTPYKTYPH Ta 3HMKEHHS SIKOCTI KiCTKOBOI
TKAaHWHHU, TOMY, MO0 3MEHIIWTH BIUIMB IUX CWJ, JO TIOIQJIBHOTO IMITJIAaHTATY
JOIIILHO J10/IaTU TUTAHOBUHN ayTMEHT Ta/a00 iHTpaMe Ty JISIpHUI MOI0BXKYBay.

B oOCHOBYy MeTOOWKM KUIBKICHOI OIIIHKA KOHTPAKTYp BEJHUKUX CYTI00iB

MOKJIAJCHO 3aBJaHHS BHU3HAYUTH 11 CTaH, €JNACTUYHICTh TKaHWUH CyIJiooa,
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M1IJATIMBICTE KOHTPAKTYPH JI0 30BHIIIHBOT KOpUTYI04Ooi aii. OIiHKa CUIIK 3BOPOTHOI
peaxiiii TKaHWH J0 MPHUKIAJIEHOTO 3yCHIUIA 3aCHOBaHA HA PEECTpallii CUIU MPOTHIIT
70 PO3TATHEHHS 3MIHEHHMX CYIJIOOOBHX 1 HABKOJIOCYTJIOOOBHUX TKaHMH B yMOBax
KOHTPAaKTypH, a TaKOX peEecTpalii 3MiHM CYrjao0O0BOTO KyTa MpU J030BAaHOMY
HaBaHTaXeHHI. Ha moyaTkoBOMYy eTtarri 1Jis MOAATbIINX aHATITHYHAX PO3PAXyHKIB Ta
pPO3paxyHKIB METOJOM CKIHYEHHO-€JIEMEHTHOTO MOJICIIOBaHHS OyJ0 CTBOPEHO
IMITaIliiiHy TBepAOTUIbHY 3D-Moe1b KOJTIHHOTO CYTiio0a, sSika HaliuyyBaia CTETHOBY
Ta OOWJBI TOMUIKOBI KICTKHM, XpsI BHPOCTKIB CT€THa Ta XpsIl IIJIaTO
BEJIMKOTOMIJIKOBOI KICTKH, MEHICKH.

B ocHOBy aHanITUYHUX PO3paxyHKIB MOKJIAIECHO JIaHi JOCHIKEHb KUIbKICHOL
otiHKU KOHTpakTypu KoC (mianatauBicTh KOHTPAKTYPHU J0 30BHINIHBOT KOPUTYIOYOT
Iii) Ta JaHl po3paxyHKIB Cyri000BUX CHJI, IO BUHUKAIOTh NMPHU XOA1 maiieHTa 3 PA.
BumiproBaHHs MIIJATIMBOCTI KOHTPAKTyp BEJIMKUX CYTJ00IB 3A1MCHIOBAIA 32
JIOTIOMOTOI0  MaHyallbHOro M’sizoBoro tecrepa (MMT) Ta kyromipy. MMT
po3pobiiecHo Ha 0a3l JaTyMkKa MEXaHIYHOro 3ycuiulsi — TeHzomaruuka [IMII-1
(mepetBoproBau Macu nopraTuBHui). [IpukiaganHs 3yCUIIs Ha CETMEHT KiHITIBKH 3a
noromoror0 MMT mnpu3BoAUTE A0 3MIHHM TOKA3HUKIB TEH30JaTYMKA. 3MIHA CHIIH
CTPYMY Yy €IEKTPUYHOMY JIAHIIOTY Bi10Opakae 3MiHU 3yCHIIb, K1 IPUKIAJAAIOTHCS 10
TEH30J]aTYNKa, TOOTO BIOYBAETHCS TMEPETBOPEHHS BUMIPIOBAILHOI HEEIEKTPUYHOI
BEJIMYMHN Yy CICKTPUYHUNA CHTHAJ, IO JIO3BOJIIE BHUMIPIOBATH CIICKTPUYHUMHU
METO/IaMH MEeXaHIYHy BeJMuuHy. [Ipy BUKOHAHHI JOCTIIKEHb KOKHUM MOMEHT 4acy
XapaKTepU3y€eThCsl CTymeHeM nedopmariii gaTdyvka MiJ BIUIMBOM MPHUKIAICHUX 0
HbOrO 3ycuiib. OTpumaHl JaHl peecTpyBald B NPOrPAMHOMY CEPEIOBHILI
“EXPANDER” (3arBepkeHo Ha 3acimanHi Buenoi pamu Y «ITO HAMH
Vkpainm» Big  22.12.2010 mporokon Nel6, ceprudikar BUMIPIOBaIbLHUX
moxuBocTedt Ne I1T - 107/21 Big 09.03.21 HIT «YkpMeTpTecTCTaHAAPT» ).

[Ipn BuMIprOBaHHI MIAAATIUBOCTI KOHTPAKTypu 13 3acTtocyBaHHsIM MMT
BHU3HAYAJIM OMip TKAaHWH Cyrjioba B yMOBaX KOHTPAKTypH KOPHTYIOUOMY PyXy B
Jiama3oHl BiJl MEX1 aKTUBHOTO PYyXy JO MEXI MAaCHBHOTO pyXy B Cyrio0i, a came,

BU3HAYAIN CUITY, SIKYy Tpeba MPUKIACTH 0 CErMEHTY KIHIIIBKU BiJ MaKCHMAaJbHOTO
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KyTa aKTUBHOTO 3TMHAHHS a00 pO3rMHAHHS A0 KyTa IAaCUBHOTO 3rMHAHHS a0o0
po3ruHaHHs BiAmoBigHO. MMT depe3 anamoroBo-uM(POBHI MEPETBOPIOBAY
3'€lHaHUNA 3 TMPOTPAMHO-KOMIT'IOTEpHUM KomiuiekcoM. Ilepea moyaTkoM BHUMIpIB
IPOBOAWIIN KaniOpyBaHHs MMT.

[Tig yac BUMIpIOBaHHS KOHTPAaKTypW BU3HAYalld 3MIHYy KyTa OOEpTaHHS Y
cyrio0i MmiJl JI€I0 MPUKIAIECHOTO JI030BAHOIO CTAHJIAPTHU30BAHOTO 3YCWJUIS 5 KT
(50H). Otpumani mapamMeTpud BUMIPIOBaHHS Jajld 3MOTY BHU3HAYUTH 3HAYCHHS
MIIJATIMBOCTI KOHTPAKTYpH, sSKa OOMEXKY€ BUIBHHH PyX Yy KOJIHHOMY CYTJI00i.
Omnepatop, 3actocoBytoun MMT, 3 no3zoBanum 3ycmiuisim S kr (S0H) Ha nucranbHuii
CETMEHT KIHI[IBKH TAIli€HTa, BUKOHYBAaB MaKCUMAJIbHO MOXKJIMBUN MACUBHHUNA PyX Y
KOJIHHOMY CYTJI001 13 MOJIOKEHHS, 10 SIKOTO MAIIEHT 3MIT 3J1HCHUTH aKTUBHUU PyX.
Jllana3oH NacUBHUX pyXIB pPEECTpyBalIM 3a IOKa3HUKamMu KyToMipa. Jlo3oBaHe
3ycuiuisl 3a0e3nedyBanu 3a nokasHukaMu MMT y mnporpaMHOMYy cepeaoBHILI
“EXPANDER”. Pe3uCTeHTHICTh KOHTPAKTypH BHUMIPIOBAIM B 000X HampsiMKax
(3rMHAaHHA Ta PO3TWHAHHS) 3 BU3SHAUCHHSIM KyTa, HAa KU 3MIHIOETHCS TIOJIOKEHHS Y
cyrio0i1 i AI€0 J030BAHOTO 3yCHILIS S KT.

BumiproBanHs npoBeieHO 5 xBopuM Ha PA 3 TUIOBUME KJITIHIYHUMU TIPOSIBAMHU
3 TEPEeBAXHUM YPAXKEHHSM KyJbIIOBUX Ta KOJIHHUX CYyIJIOOIB, BUPAKEHUM
007p0BUM CHUHIpPOMOM. [lallieHTH Manu THUMOBE TOJIOKEHHS TLMa, XapakTepHE s
BaxXkuX (opMm PA 3 moegHaHUMU KOHTPAKTYpaMHU y CyIjio0ax HMUKHIX KIHIIBOK, IO
BU3HAYAIOTh XapaKTEPHUM TUI XO/H.

BusnayeHHs HalpyKeHb 1 HABAHTAXKEHDb Y KOJIHHOMY CYTJI001 MPOBOAWIIN MIPU
3rUHAJBHO-pa3TUHANBHIA  KOHTpakTypt 30 rpanyciB. Ilngaxom BuMiprOBaHHS
MOKA3HUKIB MiAJATIMBOCTI KOHTPAKTypu KOJIHHOTO CyIrJioba 10 30BHINIHBOI
KOPUTYIOYOi Jii OTPUMaHO CepelHi 3HAYeHHs KyTa MACHMBHOIO pyXy AQ, Ha sxwmii
3MIHIOETbCSI TOJIOKEHHS y cyrio0i mif Jaiero gozoBaHoro 3ycwuist F=50H: y
HaNPAMKY 3rUHaHHg — AX= 3,y HanpsMKy po3ruHanas — A = 6°,

HocnimkeHHs: mpoBefeHo Ha 0a3i jaboparopii 6iomexaniku Y «ITO HAMH
VYkpaian»  (ceptudikar arecramii  Ne IIT - 107/21 Bim 09.03.21 Al

«YKPMETPTECTCTAHAAPTY ).
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Ha ocnoBi CKT ckaniB, 3a gornomMororo mporpamaoro nakety Mimics 10 (Materialise,
Ann Arbor, MI) B aBTOMaTnyHOMYy Ta HaliBaBTOMAaTHYHOMY PEKHMMax BiJITBOpEHa
IIPOCTOPOBA FeOMETPisl KOJIIHHOTO Cyriio0a marfienTta 3 PA.

Jns mopaneIoro aHaiizy oOpaHo 14 momapoBuX 3pi3iB TOBIHIMHOW 1 MM
CyOXOHIpanbHOI  JUITHKA  BEJIMKOTOMUIKOBOI  KICTKH, 13  TOJAQJIBIIAM  iX
CerMEHTYBaHHIM MporpaMHuMu 3acodamu Mimics 10 Ta momapoBUM aBTOMAaTHYHUM
BUMIPIOBaHHAM Koe(irieHTy aOcopOIlii TKaHWH, 10 BUPAKAETHCS B OAMHHIIIX
koedimienty Xayucoinma (HU), Ha Bu3HAYCHMX TIETEPOrCHHHUX JUISHKAX
KOPTHKAJIBHOT Ta CIOHT103HOT TKaHMHU 6. bazoBa cermenTaiis B mporpami Mimics
BUKOHYETHCA 3a JIOMIOMOTOI BUIIJIEHHSA AUISTHOK 3 OJHAKOBUMH a00 CXOXXKUMH
3HAUYEHHSMH SICKPABOCTI, 3 TO3HAYCHHSM iX Jl1alla30HY.

Ha wnactynHomy erami, 3aco0aMM KOMEPLIMHOIO MPOTrpaMHOro MakKeTy
SolidWorks (Dassault Systemes SolidWorks Corp., Waltham, MA) ctBOpeHO
TBEPJOTUIbHI MOJIEN1 MOMAPOBUX 3Pi31B MPOKCUMAIBHOTO BIAJILTY BETUKOTOMLUIKOBOI
KICTKH 3 ypaxyBaHHSM Tororpadii ix rereporennoi crpykrypu (puc. 1.11).

HactynHi, paucTanbHO po3TallloBaHl Iapu, po3MVISAAid  SK CIOHTIO3HY Ta
KOPTHKAJIBbHY KICTKY 3 TOMOI'€HHOIO CTpyKTypoto (puc. 1.10).

BumipsHi 32 10MOMOror0 NOJIUTIHIMHOTO KoediieHTa abcopO1ii KICTKOBOT TKAaHUHHU B
onunuisix Xayachinaa (HU), nepepaxoBano y 3Ha4eHHS MEXaHIYHUX BJIACTUBOCTEN
KICTKOBO1 TKaHUHHU 3a (hopMyIamu:

p=1,067HU + 131 E = 3,64p — 506

1€ p - TyCTHHA B KT/M3,

E — monyne npyxHocti (MlIla), HU — koediuienT abcopOiiii KICTKOBOI TKAHUHU B
omunuisix XayHcdinma. [lokasamku xoedinieHty XayHcdinga Ta BiAMOBITHI
3Ha4YeHHs MOJYJisl py»kHOCTI FOHTa peacraBieHi y taoim. 1.5.

[TinroToBnena 3acobamu SolidWorks TBepAOTUIBHI MoOJAENI €KCIIOPTOBaHI B
nporpamue cepenosuiie ANSYS, ne 3 Hux 3i0paHo pospaxyHkoBy 3D mozensb i
3aJJaH0 TPaHWYHI yMOBM 3aKpilJICHHS Ta HaBaHTaXeHHsA. HaBaHTaKeHHS
3MIMCHIOBAIM  PIBHOMIPHO IO TUIOMIMHI BEPXHBOTO 3pidy 3 OOKy IIJIaTo

BEJIMKOTOMIJIKOBOi KICTKH, B HampsIMKy TMOBepxHI omopu cwioto 750 H, mro
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BIJINIOBiJa€ HABAaHTAXKEHHIO CEPEIHBbOCTATHCTUYHOIO Barow Tina 75 Kr mpu
OJTHOOTIOPHOMY CTOSIHHI.
J171s1 pIBHOMIPHOT'O PO3IO/I1ITy HABAaHTAXKEHHS 10 TIOBEPXHI 3pi3y PO3paxOBaHO

BEJIMYMHY TUCKY 32 POPMYIIOIO:

M-g 75 kr+9,81m/c?

Mg =1,1MPa
P= 5 = 670,5mM>

Hanani, y HamiBaBTOMaTHYHOMY PEXKHMMI 3reHEpOoBaHO CKiHueHHO-eneMeHTHY (CE)
MOJIeTIb IPOKCUMAJILHOTO BIAILTY BETMKOTOMIJIKOBOI KICTKH, fKa HaliuyBana 776422
By3mu Ta 325030 enementiB. [Ipy 1boMy mnepeBakaiud TeTpacApUYHI €JIEMEHTH 3
KBaJ[paTUYHOIO ampoKcumarliero (PyHkiiid. 3 METOW MiJBUINECHHS TOYHOCTI
PO3paxyHKIB y KPUTUYHUX 30HAX CKIHYEHHO-EJIEMEHTHA CiTKa OyJjia YIIJIbHEHA.
CKiHYEHHO-€JIEMEHTHA  CITKa  MPEJCTaBlieHA  IEPEBAKHO  TeTpacApUYHUMU
enemenTamu (Tetrahedrons), po3mip SIKUX Ha OCHOBHIM MOJIEJI HE MepeBUILy€e 1 MM,
y wmicugax srymenas 0,1-0,5 mm. [loganbini po3paxyHKH 311HCHIOBAIM CKIHYEHHO-
€JIEeMEHTHUM  METOJOM, SIKHM  JO3BOJISIE  JOCHIOUTH  €BOJIOLIKD  IMPOIECY
neopMyBaHHS IMiJi HaBaHTAXXEHHSM €JIEMEHTIB iMitaiiiiHoi moneni. Ananiz HJIC
IIPOBOJIMIIM HA OCHOBHUX €JIEMEHTaX MOJIETII.

Po3paxyHOk HaBaHTa)KEHHS Ha CYTJIO00BY IMMOBEPXHIO JIATO BEIMKOTOMIIKOBOT
KICTKU TIpU PUMYCOBOMY TTaciBHOMY 3ruHaHH1 Ha 6° B KC cuoro 50 H.

3a po3paxyHKamMH CyMapHa cuja po3paxoBaHa 3a GopMyJIor:

31 F50'l4_

Z FIcyM = fz

Jie X — KyT JIii CyMapHOi CHJIM Ha TUIaTO BEJIMKOTOMIUIKOBOT KICTKH.

5 I3-sin30-sinx

Feym — ne cymapna cuna sika aie B KoC cyrio6i npu 3ruHainbHIA KOHTPaKTypl B
noyioxeHHi 30°. HacTyrmHUM KpOKOM po3paxoBaHO CyMapHY CHITY TPH JI0OJaTKOBOMY
MMaCMBHOMY PYCl CErMEHTY KIHIIIBKH B Jilana3oH1 3ruHaHHs Bix 1° 10 6°.

JI)isi BU3HAYCHHSI TIOKA3HWKIB HANpyXeHb Ha BHYTPITHBOMY Ta 30BHINTHBOMY

BUPOCTKAX IJIATO BEJIMKOTOMIJIKOBOI KICTKM BUKOPUCTOBYBAJIM CITIBBITHOILICHHS:

Fyi
ast—B,
Bi

ne F,; - cuna miroda BiAMOBIAHO Ha BHYTPIMIHIA BUPOCTOK (I = 6) ;

S.i = 434 MM~ IIOIIA KOHTAKTY BHYTPIIIHBOTO BUPOCTKA.
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Ta criBBIIHOIIEHHS:

ne F,; — cura mgiroya BiMOBITHO HA 30BHIMIHIN BUPOCTOK (i = 6);
S;i = 255 MM? — 1012 KOHTAKTY 30BHIIIHEOIO BUPOCTKA.
OTpumaHi TOKAa3HUKYU CUJI Ta HAINIPY>KEHb MPEACTaBICHO Ha puc. 3.4.

[IInsgxoM BHUMIpIOBaHHSA ITOKA3HUKIB IMIIJIATIMBOCTI KOHTPAKTYPH KOJIHHOTO
cyriioba 0 30BHINIHBOI KOpUTyro4oi nii y 5 marieHTiB 3 PA oTpumaHo cepenHi
3HAYEHHS KyTa IACUBHOIO pyXy AQ | Ha skuii 3MiHIOETBCS MOJIOKEHHS Yy Cyra00i I
i€ 1030BaHOrO 3ycuiuis F=50H: y HanpsaMKy 3ruHaHHs — A= 3°  y panpsaMky
posruHanHsg — A= 6°, a came:

- U1 3MIHMA KyTa BiJ KIHIIEBOTO TOJIO)KEHHS aKTUBHOTO pyXy Ha pO3THMHAHHS,

mia giero cunu F=50 H, sika pgisna Ha BiactaHi =350 mm Big UEHTpY

o0epTaHHs y Cyrio0i, macuBHUiA pyx ckianas Aa, = 126 rpanycis;

- JUI 3MIHM KyTa BiJl KIHIIEBOI'O MOJIOKEHHS aKTUBHOTO PyXy Ha 3rUHAHHSA, Mij
niero cunu F=50 H, sxa nisina Ha Bijctadi I= 350 mm BiJ LeHTpY OOepTaHHS Yy
cyrno0i, macuBHUM pyX ckianaB Aa, = 103 rpagycu.

Ha tBepmotumii 3D-monmenit 3a pomomoroto 1HCTpyMeHTIB SolidWorks,
IIPOBEJICHO BUMIPIOBAHHS KOHTAKTHOI MOBEPXHI Ha TUIATO BEJIMKOTOMIJIKOBOT KICTKH.
BignoBigHo 10 paaiyca KpPUBU3HU 30BHINIHBOTO Ta BHYTPIIIHBOIO HAJIBUPOCTKA
IUION[Aa KOHTAaKTy Ha BHYTPIIIHHOMY BHPOCTKY IUIATO BEJIMKOTOMLUIKOBOI KICTKU
cranoBuna 434 Mm%, IUIOmIA KOHTAaKTy HA 30BHINIHBOMY BHMPOCTKY ILIATO
BEJIMKOTOMIJIIKOBOI KICTKM — 255 Mm?. OOMABI IUIIMM KOHTaKTy B MOJOKCHHI
sruHaHHs KoC 30° 3mimeni nemio go3any. Tak, B HACHIJOK MAacHUBHOTO 3TMHAHHS Y
KoC Ha 6° HaBaHTaXX€HHS Ha BHUPOCTKM IIJJATO BEJIMKOTOMUIKOBOI KICTKH
30utbmiocs Ha 12,8 %. I'panuili MIIHOCTI Ha CTUCKAaHHS y JaHOMY BHMAJKY
BapitoroTh Bix 17,5 MPa mo 93,4 MPa, koHcepBatuBHO (3a HalHEOE3NMEUHINIAM
BapiaHTOM), HaMu nipuiiHsATo 17,5 MPa, Toni:

Rn
[6]min ="m = 6,73Mpa
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[o]

Omax

[Ipu nboMy, yMOBa MIITHOCTI JJI1 MO/l BUKOHYEThCS KOJIU >n=1

Buxonsuau 3 115010, OTpUMyEMO MiHIMAJIBHHIA 3armac MimHOCTI nmMin=6,93/5,02=1,38
JUISL TIOJIOKEHHsSI TIaCMBHOTO 3TMHAHHS Ha 5° Ha 30BHINIHBOMY BHPOCTKY, IO
HaOIMKYETHCS O KpUTUYHOTO. Tak, B Hachigok macuBHOTO po3ruHanHs y KoC Ha
3° HaBaHTa)XXCHHS HA BUPOCTKH IUIATO BEIMKOTOMIJIKOBOI KICTKM 30UIBIIMIOCS Ha
95,2 %. Buxomsum 3 1BOTO, OTPUMYEMO MIHIMAJIbHUN 3amac MIIHOCTI
Nmin=6,93/7,93=0,87 1 MOJIO)KEHHS J0 TACHBHOIO PO3TMHAHHA Ha 3° Ha
30BHINTHBOMY BHUPOCTKY, SKUH € KPUTHYHUM I JAHOTO IIOJOXKEHHS Ta MOXKE
MIPU3BOAUTH 10 Jerpaaailii KiICTKOBOi TKAHWHU B IUISHIII KOHTAKTY .

Po3paxyHok HaBaHTa)KEHHS Ha CyTJI0O00BY MOBEPXHIO IJIATO BETMKOTOMIJIKOBOT
KICTKM TIPY OJHOOIIOPHOMY CTOSIHHI mija niero Baru Tuia 60 kr (600H) B ymoBax
3TUHAIIbHO-PA3TUHAIIbHOT KOHTPAKTYPH B MosioxeHH1 30°.

CymMapHna cuia, sika Jii€ Ha KOJIHHUN Cyri00 Mae HaCTYITHUN BUTIIS;

Y Fyy =E? + E} + F? = 2756 H,
3 ypaxyBaHHSM IUIOLI KOHTAKTIB HA BUPOCTKAX IJIATO BETUKOTOMIJIKOBOI KICTKH,

BH3HAYCHO HAIIPY’KCHHA HAa HUX:

o, = g_ = 2,32 MPa, (3.13);
o, = 5_ = 3,95 MPa, (3.14);

ne S, = 434 MM%*—~ IIIOIA KOHTAKTY BHYTPIIIHEOIO BUPOCTKA,
S, =255 MM?— TJI0Ia KOHTAKTY 30BHIIIHBOTO BUPOCTKA.

Sk MOXHa CIOCTEepIiraTd 3 OTPUMAHUX pe3yJbTaTiB, B YMOBaX 3TMHAJIbHO-
pasruHanbHOi KoHTpakTypu KoC B momnosxenni 30° Hanpy>KeHHsI B 30HI KOHTaKTy Ha
30BHIIIIHBOMY BUPOCTKY IIATO BEJIMKOTOMIUIKOBOI KICTKH 3011bIIyI0ThCS Ha 36,71 %,
a Ha BHYTPIIIHBOMY BUPOCTKY ILJIaTO BEJIMKOTOMUIKOBOI KICTKH — Ha 36,64 %.

HecTaOinpHICTh €HAONMpPOTE3a KOJIHHOTO Cyrio0a HaiyacTilie MoB’s3aHa 3
BEJIMKOTOMUJIKOBUM KoMIOHeHTOM [136], TomMy momoBXyBad BEIMKOTOMIJIKOBOTO
KOMITOHEHTA 3a3BUYail BUKOPUCTOBYEThCS mpu ckianuux nepsuHHUX TEIT wacTirme,
HDDK TIOJIOBXXKyBad CTETHOBOTO KOMIIOHEHTa. I[lojoBxkyBaui BEIMKOTOMIJIKOBOTO

KOMITOHEHTA BIJIFPAIOTh BEIUYE3HY POJIb y MOKPAIIEHHI MEXaHIYHOI CTablIbHOCTI



121

KOMITOHEeHTa Tipu noBH1i 3amini KoC.

HalimommpeHimyMy ~ yCKIQAHCHHSIMH,  TOB’S3aHI 3 KOHCTPYKIIIEIO
EHJOINpOoTe3a, SKI BUHUKAIOTH MICHS EHJIONPOTE3YBaHHS KOJIHHOTO Cyriioba, €
3HOILIEHHS  TMOJIETUJICHOBOTO  JailHepa,  pO3XUTYBaHHS  CTETHOBOTO  Ta
BEJIMKOIOMIJIKOBOI'O KOMIIOHEHTIB a00, HaBITh, iX 3J1aM.

JlocnipkeHHsT B JIiTepaTypl HIMPOKO TMPUCBSYEHI METOJIaM BUKOPUCTAHHS
IHTpaMeqyJIIpHUX MOIOBXKYBauiB mpH pesiziitHomy TEII, mpote MeHII00 Miporo npu
nepBuHHOMY [137]. 3 OGaraTopiyHOTO JOCBIAY BIAOMO, IO MPHU 3aCTOCYBaHHI
M10JIOBXKYBaYiB BEJIMKOTOMUIKOBOI'O KOMIIOHEHTA, Yepe3 JAESKUM 4yac MOKe€ BUHUKATH
(peHOMEH CTpec-IIMIAIHTY 3 MOJANbIIMM PO3BUTKOM IEPIOCTAIBHOI peakiii, 10
NPU3BOJAUTH 70 PYWHYBaHHS KICTKOBOI TKaHWHU Yepe3 HEPIBHOMIPHUN PO3MOJLIT
HABAaHTAKCHHS Ha KICTKY 3 HACTYITHUM PO3XUTYBaHHSIM IMIUIaHTA, Ta, SIK HACIIIOK,
HE3aJJOBUIBHOTO Pe3ybTaTy CHIOTPOTE3yBaHHS.

Ponb mogoBXEHOI HIKKM BEIMKOTOMUIKOBOTO KOMIIOHETAa MPHU MEPBUHHOMY
TEIl monsdrae B MIiABHINEHHI CTAOUILHOCTI IMILJIAHTaTa, OCOOJIMBO 3a HAsSBHOCTI
OaratorutomuHHMX aedopmamiid  [138]; 1e gocsAraeThcs IUIAXOM  3MEHIICHHS
MIKpOPYXiB Ha MEXl KICTKa—IMIUIaHTaT 1, SK HACIIJIOK, PU3HKY aCENTUYHOTO
PO3XHUTYBaHHS, 110 € OJHIEI0 3 OCHOBHUX IPHYUH HE3aIOBUIBHUX pe3ynbraTiB [139].
[TomoBkyBaul BEJIMKOTOMITKOBOTO KOMIIOHETa MAalOTh PI3HY JOBXKHHY Ta JlaMeTp 1
MOXYTh (IKCYBAaTUCS PI3HUMH CIIOCOOAMU: 3 TOBHUM LIEMEHTHUM TOKPUTTSIM,
[IEMEHTHUM MOKPUTTSAM MPOKCUMATILHOT YaCTUHH a00 O€311IeMEHTHUM TUTIOM (pikcartii
press-fit.

VY MeauuHii OpakTUll, 0COONIMBO €(PEKTUBHUM 3aCTOCYBAHHS MOJIOBXKYBadiB
BEJTMKOTOMIJIKOBOTO KOMIIOHEHTa, € BHUIAJKH CKJIQJHOTO TEPBUHHOTO a0o
peBiziiiHoro engonpore3dyBaHHs KoC, koimM KICTKM MaroTh 3MiHEHI (i3udH1
BJIACTUBOCTI Ta CKPYKTYpYy, CIPUYMHEH1 PI3HUMHU 3aXBOPIOBAHHSAMHM Ta CTaHAMU
(ocTeomnopos, 0cTeoapTPUT, PEBMATOITHAN apTPUT); 32 HASBHOCTI 0araTOIIOIIMHHNX
nedopmartiii [140]; 3a HasBHOCTI A€PEKTIB BUPOCTKIB MPOKCHUMAIBHOIO BIIILITY
BEJIMKOTOMIJIKOBOI KICTKH; Y BHUIIQJKaX paHille BUKOHAHOT KOPEKIIHHOI OCTeOoTOMIT

[TEM BenuKOroMUJIKOBOi KICTKM; y BUMAJKaX HEMPABWIHBHO a00 HEKOHCOJITOBAHHUX
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nepeiomiB [ITEM BenuKoromiskoBoi KICTKH, a TaKOX, BPaXOBYIOYHM OCOOJIMBOCTI
MaIie€HTa, Taki K BiK, Bara abo Crocid KHUTTsI, 0 MOXKYTh CTBOPIOIOBATH JI0JIATKOBE
HaBaHTakeHHd Ha iMmuiant [141]. KpiMm Toro, € Bumaaku HemnepenadauyeHux
IHTpaomnepaiiHuX YCKJIaJHEHb, SKI MOXYTh BHUMAaraTu J0JaTKOBOi ikcarrii
iMrutanTara [142].

3acTocyBaHHS MOJIOBXKYBaya Ta Horo koHdirypariis (po3mip 1 crocid ¢ikcarrii)
[143] MoxxyTh BH3HAYaTH SIBUIIE, BigoMe K 3axucT [IEM BeITMKOTOMIIKOBOI KiCTKH
BiJl HAJMIPHOI HaNpyTd, IO MPU3BOAUTH 10 JACCTPYKII KICTKOBOI TKaHUHHU B
TISTHKaX, e BOHO BuIe. Lle Mmoxe 1ie Oinbine mocnadutu ¢ikcarito iMmanta. ToMmy
BUKOPUCTAHHS KOJIHHOTO MpPOTE3a 3 HIKKOK BEJIUKOTOMLUIKOBOTO KOMIIOHEHTa B
OUTBIIOCTI BUMAJKIB HE € HEOOXIJHUM; 3arajoM, CTaHJIapTHa KOHQIryparis €
MeToAoM BHOOpy. OfHaK ICHYIOTh CHUTyalli, B SKMX JOPEYHO BUKOPUCTOBYBATH

IMOA0BIKYBa4d BEJIMKOTOMUIKOBOI'O KOMITOHEHTA.

3 METOI AOCHIIKEHHSI CTaHy KICTKOBOI TKaHMHHM KICTOK, IO (POPMYIOTb
KOJIIHHUI cyrno0, y xBopux Ha PA 3 OararorommHHUMU AedopMallisiMu
KOJIHHOTO Cyrio0a OyJi0 BUBUEHO KJIOHOTEHHY aKTHBHICTH CTPOMH CIOHT103HOI
KICTKOBOI ~TKaHWHU TMPOKCUMAJIBHOTO BUIAUTY  BEJIMKOTOMUIKOBOI  KICTKHU.
MarepiasioM st TOCHIIKEHHsT OyJM 3pa3Kd CHOHT103HOT KICTKM MEPEAHBOTO Ta
3aJIHROTO BIIAUTIB IJIATO MPOKCUMAJIBLHOTO BIJIIITY BEJIMKOTOMUIKOBOI KICTKH 1
CIOHT1032a 3 TJIMOMHU 1 cM 1 3 cM IpOKCUMAaJIBHOTO eniMeTadi3y BEIMKOTOMIIKOBOI
KICTKH 00’emoM 1 cM3, BUaneHuX IiJl 9ac €HAONPOTEe3yBaHHS KOJIIHHUX CYTi00iB
XBOPHUX, IO 3HAXOJWINCH Ha CTAI[lOHAPHOMY JIIKYBaHHI Y BLIJIUII 3aXBOPIOBaHb
cyrno0iB y popocinux Y «lHctutryT TtpaBmartosorii ta oproneaii HAMH
VYkpainm». JlochaimkeHHs BUKOHaHI B jabopatopii imyHosorii (CBiIOTCTBO PO
atectargito No [1T-167/23 Bix 11.05.2023p., Bugane Il «YkpmeTpTecT-cTaHaapT»
NV «IuctutyT TpaBmarosorii Ta opronenii HAMH VYkpainny», m Kuis.

KnonyBanust ctpomanpHux (Me3eHxiMabhux) cToBOypoBux kiituH (CCK)
npoBoauiau 3a Meromukoro O. . @pinenmreiina [144], y momudikami B. C.
ActaxoBoi [145], dapOyBamu konoHii 3a PomaHoBchkuM-I'iM3e. [l migpaxyHKY

KOJIOH1# BUKOpHUCTOBYBasn Mikpockomn Olympus BX-51.
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3a J0MOMOTOI0 METOJMKH KJIOHYBAHHS KOJOHIEYTBOPIOBAJILHUX OJMHMIIb
¢d16pobmactiB (KYOd) kicTkoBoro Mo3ky oOcrtexeHo 38 xBopux 3 3 Ta 4 cTamiero
apTpo3y KosiHHOTO cyrioba 3a Kellgren-Lawrence, 3 Hux 9 xBopux Ha PA Ta 29
Malli€HTIB Ha NMEPBUHHUN FOHAPTPO3 3a HASBHOCTI OAraTOIUIONIMHHMX JedopMalriil.
Hocmimkeno 150 3pa3kiB  CIOHTIO3HOT KICTKH MPOKCHUMAJIBHOTO —emiMeTadizy
BEJIMKOTOMIJIKOBOX KICTKH, 3 HUX 36 3pa3kiB xBopux Ha PA 1 114 3pa3kiB KM Bia
MaIi€HTIB Ha TOHAPTPO3, BUpoIeHo 3aranoM 167 kynetyp CCK, 44 1 123 xynbrypu
CCK BgiamnosigHo. CepenHiit Bik 00CTe)XeHUX MaIlieHTiB ckiaagae 49,14+6,37 pokiB 3
PA 1 63,26+1,55 poku 3 roHaptpo3oMm. KiloHyBaHHS NpoOBOAWIM O€3 3MIHU
KyJbTYpaJbHOTO cepeAoBuIna 199 3a ctaHaapTHUX yMOB NMpoTIroM 14 16 y yamkax
[Tetpi mpu 37°C y razosiit cymimi 3 5 % Bmictom CO2 B aTMOochepHOMY TMOBITPI 3
BUKOPHUCTAHHSM JIETAIBHO onpoMiHeHUX KTHH KM kpoiis sik digepa.

OCTeoreHHy akTHUBHICTh CTPOMAJIbHUX CTOBOYpPOBUX KJIITHH KICTKOBOT
TKAHWHU OI[IHIOBJIM 32 HACTYMHUMHM TOKa3HUKAMU: 3arajbHOI0 KUIBKICTIO
AIPOBMICHUX KIITHH Ta KUIbKICTIO CTOBOYpPOBHX CTPOMAajibHUX KIITHH —
KOJIOHI€yTBOPIOK0UNX oauHuib (Giopodnactis (KYOQ) B 1 cm® Ta epexTuBHicTIO iX
KIOHyBaHHs cepen 10° sIpOBMICHMX KINTHH. 3a KOJIOHIIO NPUMMAIM CKYIYEHHS
cTpoMaibHUX  (PiOpOOOJIACTIB-OCTEOTCHHUX  KJIITUH-TIONEPEAHUKIB  KICTKOBOT
TKaHWHM, 1110 BUpOcau y variii [leTpi npotsrom 14 116 KyIbTUBYBaHHS.

Sk 3acBiIUWIM Ppe3ysIbTaTH MPOBEACHUX JOCHIKEHb, 3arajibHa KIJIbKICTh

* CHOHTIO3W TEPEeIHBOr0  BIIAUTY  IUIATO

SAPOBMICHUX KITHH B 1 cM
BEJTMKOTOMIJIKOBOI KICTKM y 2,3 pa3ud HIDKYa MOPIBHSHO 3 TapamMeTpoM IbOTrO
MOKAa3HUKA y 33JIHbOMY Bifjaum. AJie 1mo0 (GyHKI[IOHAIBHUX MOKAa3HUKIB: KIJIBKOCTI
KYOd B 1 cm® cnonriosm Ta edekruBHocTi KinoHyBanHs KYO¢ cepen 10°
SAJIPOBMICHUX KJIITHH CIIOHTIO3HOI KICTKM, TO BOHM y 2 pa3u 1 mnoHan 15 pasis
BIJIMOBIAHO BHUINI y TEPEIHBOMY BIAUN TOPIBHSIHO 3 3aJHIM BIJIUIOM IIJIATO
BEJIMKOTOMIJIKOBOI KICTKM XBOpUX Ha ToHapTpo3 Ha TpyHTI PA. BinmiaHICTH €
JTOCTOBIpHO HUXKYOI0 3a CThrojieHTOM (p<0,05) MK mepenHiM 1 3aJHIM BiJiIaMU 3a

MOKa3HUKOM €()eKTUBHOCTI KJIOHYBaHHS.

[TonibHa TeHAEHLIsI TPOCTEXKYETHCS HPH  JOCHIKEHHI  IMOKa3HUKIB
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OCTEOTCHHOI  aKTUBHOCTI B  MEPEIHbOMY 1 3aJHbOMY  BIIJUIaX  IJIATO
BEJIMKOTOMUIKOBOI KICTKM XBOPUX Ha TMEPBUHHHUM TOHApTpO3. 3arajbHa KUIbKICTb
SIIPOBMICHUX KJIITHH B OJWHUII 00’€MYy CHOHTIO3M MEPEIHBOIO BUAUTY Yy MOHAm 2
pa3u HWXKYa 3a BEIMYMHY LIBOIO IMOKAa3HUKA Yy 3aJHbOMY Bigaun miaro. [lomo
napamerpa mnoka3Huka KiuibkocTi KYO¢ B oauHuii 006’eMy CHOHTIO3H Ta
edexTuBHOCTI KiIoHYyBaHHs KYO@, To BoHn y 1,8 pasu i moHajn 7 pasiB BIANOBIAHO
BHUIIlI y TIEPEAHBOMY BIJLUTI MTOPIBHSHO 3 33 HIM BIIIIOM IJIATO BEIMKOTOMLUIKOBOT
KICTKM XBOPHMX Ha TEPBHUHHUN TOHApTPo3. BiAMIHHICTH € JIOCTOBIPHO HHUXKYOKO 3a
Crerogentom  (p<0,05) ™MK mnepeaHiM 1 3aJHIM BUIIUIAMHA 3a TOKa3HUKOM
€()EeKTUBHOCTI KJIOHYBaHHS.

baratbMa aBTOpaMu OIKCAaHO 3aCTOCYBaHHS JIOJATKOBUX KOHCTPYKIIN TpH
€HJIONPOTE3yBaHHI KOJIHHOTO CYrjio0a 3 METOI0 MOMEPEHKEHHS MiC/IsIonepaiiitHux
YCKJIaJHEHb B T.4. HECTAOUTBHOCTI TiOiampHOro kKommoHeHTa [146]. B Hamomy
JOCIIJKEHHI MU TpoaHali3yBald Ta OOrPYHTYBaJIM 3aCTOCYBaHHS TiO1adbHOTO
KOMIIOHEHTa 3 MOJOBXKEHOI HDKKOIO JUIsl 3aMillleHHsT MeTadizapHOro MmpocTopy
TPYHTYIOUUChH Ha Pe3yJIbTaTax JOCIIHKEHHS OCTEOr€HHOTO MOTEHINaTy CIOHT103HO1
KicTku Ha TmbOmHi 1 Ta 3 cM Big cyriao0oBoi moBepxHi. B momepenHpomy
JTOCJIDKEHH1 HAIIOr0 BUIAUTY MM BU3HAUWJIMA TOKAa3HUKH OCTEOT€HHOI aKTHBHOCTI
CTOBOYPOBHMX CTPOMAJIBHUX KJIITHH CITOHT103HOI KICTKH 3 PI3HHUX AUISHOK KOJIHHOTO
cyrjo0a y XBOpUX Ha pEBMATOIIHUWA apTPUT 3a HASBHOCTI (PPOHTAIBHHUX
nedopmartiii. byno goBemeHo, 1m0 e(QEKTUBHICTh KIOHYBaHHS CTPOMajbHUX
CTOBOYPOBUX KJIITHH 13 JTaTEPATbHOTO BUPOCTKA BEIMKOTOMUIKOBOI KICTKH B 1,3 pasu
MEHILIE 3a JIaTepajbHUIl CTErHOBOi, a B MeaiaJibHOMy — B 3,27 pa3u MeHUIe 3a
MeJlaJbHUN BHUPOCTOK CTETHOBOI KICTKHM, III0, HA HAlly JyMKY, € TIPHYUHOIO
PO3BUTKY OChOBHX Jedopmariiii. 3a 10moMororw KoedilieHTa KaHOHIYHOT KOPEJISIIil
(MK 1BOMa MOBHUMH MHOKMHAMH KYJIbTYpaIbHUX 1 MOPHOMETPUUHUX TTOKA3HUKIB),
0 y OJHOTHUIHHUX JUISHKAaX TpPH BaJbl'YCHIM Ta BapycHId nedopmarisax He
BIJIPI3HSIOTHCS (p>0.05), 3a BUKJTFOYEHHSIM MeJ1aJTbHOTO BUPOCTKY
BEJTMKOTOMIJIKOBOI KICTKH, Ji¢ BUSBJICHA nocToBipHA pizHUI (p=0,0002) Mixk HUMH.

3a BETUYMHOIO — MPHU BAJIBTyCl 3B’ 30K MOMITHUN — BUCOKWI; TIPU BapyCl — BUCOKHIA
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— Jy’Xe€ BUCOKHH. 3HM)KEHHS MapaMeTpiB MOKa3HUKIB KiabkocTi KYOd B oaunwui
00’eMy 1 e(eKTUBHOCTI KJIOHYBaHHS CTOBOypoBuX crpoManbHux KIiTHH (CCK)
JaTepallbHUX BUPOCTKIB CTETHOBOI Ta BEJIMKOTOMIJIKOBOI KICTOK XBopux Ha PA
MO>KHA TIOSICHUTH MEPEPO3NOIITIOM HaBAHTAXXEHHS Ha JIaTepajibHl BIAAUIA KOJIHHOTO
cyrinoba 3a BalbrycHOi aedopmariii, 1, BIAMOBIIHO, y MeOialbHUX BHPOCTKaX
CTETHOBOi Ta BEJMKOTOMIJIKOBOI KICTOK 3a BapycHoi Jedopmarlii, 3HAYHUM
MPUTHIYCHHSIM TEMIIiB TepeOy/TI0BH KICTKOBOI TKaHWHUM Ha ()OHI MEPCUCTHUBHOTO
XPOHIYHOTO ayTOIMYHHOTO 3amnajeHHs Npu (QpOoHTAIbHUX Je(opMarisx KOJIHHOTO
cyrnmoba [24]. Ilpore 3a pe3yaprataMd TPOBEACHOTO HaMH O10MEXaHIYHOTO
JOCJIPKEHHSI KOJIHHOTO Ccyriioda y XxBopux Ha PA, BcTaHOBJIEHO, IO MJis JaHOT
Ipynu MaIi€eHTiB XapakTepHe GopMyBaHHs OaraTOIUIOMIMHHUX JedopmMarlliid, ToOTo,
HE Jume y QpoHTalmbHIA, a 1 y caritajdpHid momuHi. [lepeBaroro 1poro
JTOCIIDKCHHS € BHU3HAUEHHS MOKAa3HUKIB OCTEOT€HHOI AKTUBHOCTI CTPOMAIbHUX
(Me3eHXIMaNbHUX) CTOBOYPOBHX KIITHH CIIOHTIO3HOI KICTKM CaM€ B YyMOBax
OararomomHHOi Aedopmartii KoC y xBopux Ha PA Ta nepBunHuii roHaptpos. [lpu
OararoryionMHHUX AedopMallisix BHUSABICHI CYTTEBI BIIMIHHOCTI IapaMeTpiB
MOKa3HHUKIB OCTEOICHHOT aKTHBHOCTI CTOBOYPOBUX CTPOMAJIbHUX (ME3CHXIMAIbHUX )
KIITUH  TepeaHiX 1 3aJHIX BUIAUIB  IJIATO  MPOKCUMAIBHOTO  BIAAUTY
BEJIMKOTOMIJIKOBOI KicTKH. HemomkaMu npoBeeHOT0 TOCHIKEHHS, Ha HAIly TYMKY,
€ TEBHI BIKOBI BIJIMIHHOCTI, SIKI y OCHOBHIM Ta MOpPIBHSUIbHIN Tpynax CKJIadud B
cepenaboMy 14 pokiB. Tak, Hampukmam, JOCIIKCHI IMOKa3HUKH OCTEOTCHHOI
AKTUBHOCTI ~ CTPOMAIbHUX  (ME3EHXIMAJIbHHX) CTOBOYpOBUX  KIITUH  OyiH
OJIHOTUITHUMU Yy XBopux Ha PA, cepenHiii Bik sikux ckiagaB 49,14+6,37 pokis, 1y
XBOPUX HA TIEPBUHHUI TOHAPTPO3 BiKOM 63,26+1,55 poku, M0 B CBOIO Yepry Iie pas
HiATBEPAXKYE arpEeCUBHICTb, IIBUIKE TPOrPECYBAHHS BTOPUHHOTO ocTeoapTpo3y KoC
Ta paHHIO 1HBAJIIIU3aIliI0 XBopux Ha PA.

Ha ocHOBI mipoBeieHNX JAOCTIIKEHb, MOKHA CIIOCTEPIraT CYyTTEBI JOCTOBIpPHI
BIIMIHHOCTI TIOKa3HHUKIB OCTEOT€HHOI aKTUBHOCTI CTPOMaJIbHUX (ME3€HXIMaJbHUX )
CTOBOYpPOBHUX KIITHH KICTKOBOi TKaHWH TMEPEHIX Ta 3aJHIX BIAJUIIB IJIaTO, IIO

MOBHICTIO CITIBMA/A€ 3 pe3yJbTaTaMu 010MeXaHIYHUX 1 MOP(HOIOTIYHUX JAOCTIHKECHb,
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a TakoX 13 raubuHu 1 cM Ta 3 cM BiJ Cyrjio00BOi MOBEPXHI IPOKCUMAIBHOTO
enimMeTadizy BEIMKOTOMIIKOBOT KICTKA B 000X rpyIax XBOpUX. 3MIHU PEHOBAIIHHUX
IPOLIECIB KICTKOBOI TKAHWHU XBOPUX Ha BTOPUMHHUN TOHapTpo3 Ha rpyHTi PA Ta
XBOpUX Ha TEPBUHHUN TOHAPTPO3 3a HASBHOCTI OaraTOIUIOMIMHHMX JedopMalliii
MalOTh OJHOCIIPSIMOBAHHUM XapakTep, aje BUPA3HICTh ix Oinbina y xBopux PA. Ha
mmmouHl 3 cM  BiI  CyIJIOOOBOI  MOBEPXHI MPOKCHMAJILHOTO  emimMeTradizy
BEJIMKOTOMUIKOBOi KICTKM YMOBU JJs BTOPMHHOI (iKcalii HIXKKH EHAOIMpOoTe3a
KOJIHHOTO Cyrjioba 3HAYHO Kpallll, 32 OJHAKOBUX IHIIUX YMOB, «BHXKHBAHICTH)
€H/I0IIPOTE3a 3 MOJIOBKEHOI0 HIKKOIO Oyze O1IbILIOI0.

[IpoBeneHi AOCHIPKEHHS JOMOBHIOIOTH 00’€KTUBHY OIIIHKY CTPYKTYpPHO-
(YHKIIIOHAJILHOTO CTaHy KicTOK (IN Situ), 10 3WICHYIOTh KOJIHHUHN CyTi00, XBOPUX
Ha PA, B MicIsIX MaiilOyTHBOTO pO3TallyBaHHsI KOMIIOHEHTIB €HJ0NPOTE3A.
OOrpyHTOBaHO, MO0 E€HJOMPOTE3yBaHHS KOJIHHOTO cyrjioba y xBopux Ha PA 13
BUJIAJICHHSIM TE€TEPOT€HHOI CTPYKTYpU CyOXOHApAIbHOI KICTKM Ta HACTYITHUM
3aCTOCYBaHHSAM Ti01aJIbHOTO KOMIIOHEHTa 3 MOJOBXKEHOK HIDKKOIO JUISl 3aMiIICHHS
MeTadizapHOro MpOCTOPY, IMIJBUIIATH CTAOUIBHICTh KOMIIOHEHTIB €HJIONpOTe3a 1
MOKpAIIUTh PO3MOJI HABAaHTAXEHHS HAa KICTKOBY TKaHWHY, 3amo0irarouu
MPOrpecyBaHHIO OChOBOI Aedopmallii KiHI[IBKY B AUISHII KOJIHHOTO CyTio0a.

Hactynaum  3aBmaHHsSM — JOCHIDKEHHS OyJlo HayKoBe OOTpyHTYBaHHS
MPAaKTUYHOTO 3aCTOCYBAHHS IMOJOBXKyBaua TIO1aIbHOTO KOMIIOHEHTa Y XBOpPHUX Ha
PA, 3Baxkaroun Ha CTaH Ta BJIACTHBOCTI KICTKOBOT TKAHUHU MPOKCUMAJIBHOTO BIJIJILITY
BEJTMKOTOMIJIKOBOI KICTKH. 3 I1€}0 METOIO OYyJI0 BUKOHAHO KOPENAIINHN aHaIi3 MIX
MOTIEPETHBO AOCIIHKCHIMH TIOKa3HUKAMH, 1110 OMMCYIOTh CTaH KiCTKOBOI TKAHWHH Ta
il peHoBaIlIliHI MOXJIMBOCTI B yMOBax OaraTorutomuaHoil nedopmartii KoC.

Metoro KOpemnsifHOro aHamizy OyJi0 BHUSBUTH HAsBHICTh 3aJICKHOCTI
MOKA3HHUKIB CTaHy KICTKOBOI TKAHWHHM MPOKCUMAIBHOTO BIJAUTY BEIMKOIOMLUIKOBOI
KicTkn Ha TinuOuHi 1 Ta 3 cm Big cymioboBoi moBepxHi y KoC. 3aBmanHsM
KOpEJSIIMHOrO aHamizy Oyjia OIllHKa 3a BHOIPKOBUMHM JaHUMU KOE(DIIIE€HTIB
KOpEJISIIil Ta IepeBipKa X 3HAUyMIOCTi. BUABIEHO MOCTOBIpHUI MpsMuii KoedimieHT

KOpEJISIii MK 3arajilbHOI0 KUIBKICTIO SIPOBMICHUX KIITUH B 1 cM® CHOHTI03HO1
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KICTKOBOI TKaHMHHM Ta KoedimieHToM XayHcdinaa Ha raubuHi 1 cM Big cyriio60Boi
noBepxHi (r=0,541; p = 0,046) ta 3HaueHHAM MOIyJs mpyxHocti FOHTa Yy
BignoBignux aursHkax (r=0,547; p = 0,043). IToka3uuku kigpkocti KYOd B 1 cMm?
CIIOHTI03HOT KICTKOBOI TKaHMHM Ta epeKTuBHiCTH KioHyBanHs KYOd cepex 10°
AIPOBMICHUX KIITHH Ha riamOuHi 1 cM Big cyrino6oBoi moBepxHi KoC He maroTh
JTOCTOBIPHUX KOPEJALIINHUX 3B’A3KIB 3 MOKa3HUKaMHu KoedimieHTa XayHcdiaga Ta
3HAYCHHSIM MOJYJIS MPpy>XKHOCTI KOHTa B OTHOTUITHHUX AiTSTHKAX.

BusiBneHo nocToBipHHI OpsiMUN KOe(IIIEHT Kopemsaiii MK KoediIlieHTOM
XayHcoinma ta kinbkicTio KYOd B 1 cm® cronriosu (r=0,73; p = 0,003), Takox
BUSIBJICHO JOCTOBIDHUM TPSIMUN KOEQPILUIEHT KOPENALli MK KOe(IiI€HTOM
Xaynchinga ta edexrupnicTio knonyBanns KYO¢ cepen 10° SapoBMiCHUX KITUH
kictkoBoi TkanuHu (r=0,84; p = 0,0001) Ha rimOuHI 3 ¢M Big Cyrjao00BOi MOBEPXHI.
[Toxa3nuk 3Ha4YeHHS MOAyJs TpykHocTi FOHra (MPa) ma mimbuni 3 cM BiA
Cyriao00BOi TMOBEPXHI Ma€ JOCTOBIPHUM MPSMUNA KOEQIMIEHT KOPENSIii MiX
nokasHukamu KimpkicTio KYO¢d B 1 cm® cnonriosm (r=0,728; p = 0,003) Ta
edexruBHicTIO KioHyBaHHS KYO@ cepen 10° SapoBMICHUX KJIITHH KiCTKOBOT
tkanuuu (r=0,847; p = 0,0001) B OZHOTUIIHUX TIISHKAX JOCIIIKEHHS.

B cBoro uepry, mokasHUK 3arajbHOi KIJIBKOCTI SIIPOBMICHMX KJIITHH B 1 cm?
CIIOHT103HOI KICTKOBOI TKAaHMHHM HE Ma€ JOCTOBIPHOTO KOPENSIIIHOTO 3B’SI3KY 13
MoKa3HUKaMHu KoedimieHta XayHcinma Ta 3HAYE€HHA MOAYJS HpyxkHOCTI FOHra
(MPa) na riubuni 3 cM Bijg cyrinodosoi nmoBepxHi (r=-0,357; p = 0,21) (tab:. 6.2).

Buxossuu 3 Toro, 110 BUSBIACHO MPSMUM CUIIBHUN IOCTOBIPHUM KOPEIISIIIHHUIMA
3B’SI30K  MDK JOCHIDKEHMMHM TapaMd  TOKa3HHMKIB, MOXEMO 3alpONOHYBaTH
BHUMIPIOBATH OJHMH MOKA3HUK 3 KOPEJSIIIHOT apu, mependavyaroy, 1Mo Ipyruil Oyue
30UTbLIYBaTUCH (200 3MEHIIYBATUCh) 13 30UIbIIEHHAM (200 3MEHIIEHHSIM) MEepUIOro
noka3Huka. TakoX, CIHIOPIJHEHICTh KOJWBaHb PIBHSI TIOKAa3HUKIB  JI03BOJISE
BUKOPUCTOBYBATH OJIUH 3 HUX JIJIi BUOOPY XapakTepy JiKyBaHHA. XBopuM Ha PA 3
OaratomonuaHuMu  gedopmaiisimu KoC, sxum mokazano TEIT KoC, mig uac
neperonepaniiHoro miaHyBaHHs, MU TpornoHyemo BuKOHyBatu KT-mocmimxeHHs

KoC 3 mopganpmmM Bu3HaueHHSM  KoedilieHTa abcopOIlii KICTKOBOI TKaHWHH
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XayHcdinga 3 METOK BH3HAUEGHHS HEOOXIJHOCTI 3aCTOCYBaHHS IOJOBXKyBaya
Ti0laMbHOTO  KOMIIOHEHTAa. 3a  aHaji30M  CBITOBOi  JIITEpaTypH, CepeaHi
JICHCUTOMETPUYHI TOKA3HUKU JESKUX PEUYOBUH 1 TKAHWUH B OJMHHULIAX XayHchinga
BIJIPI3HSIOTBCSA, OCKUIBKM MAaloTh PI3HY 3AaTHICTh MOCIA0IIOBaTH PEHTIEHIBCHKE
BUIIPOMiHIOBaHHS. Tak, Hampukiaa, uis ry04yacToi KICTKOBOI TKAaHMHU CEpeiHI
3HadyeHHs csaraioTh +700 HU, 3a yMOBHU BIZICYTHOCTI JereHepaTUBHO-IUCTPODIUHUX
smiH. [IpoTe ocHOBHa jJocCHiKyBaHa HAMH Tpyla TMalli€HTiB — xBopi Ha PA 3
OararoriommHHuMEU Aepopmaiiemu KoC, sxi MaroTh 3umxkeny MILKT, 3Mineny
MOPQOJIOTiIO Ta PEHOBAIIIHI BIACTUBOCTI KICTKOBOI TKAHUHH. 3T1IHO KOPEJISIIIHOTO
aHami3y, IpH MOKa3HUKY Koedimienta XayHchinga +350 HU, 3HadeHHS KUTBKOCTI
KYO¢ B 1 cM® crionrio3noi kictkoBoi Tkanunu csarae 1,0 = 0,3, mo cBiIUUTH PO
30€peKEHY OCTEOT€HHY aKTHUBHICTh KICTKOBOI TKAaHMHHM Ta 3aJI0BUIbHI pEHOBAIlIWHI
BractuBocTl. Tomy nmns xBopux Ha PA, mpu moka3zHukax koedimieHTa aOcopOuii
KICTKOBOI TKaHWHMU BEJIIMKOTOMIJIKOBOI KICTKM Ha TJIMOMHI 3 CM B CyrJIo0OBO1
noBepxHi KoC wmxue +350 HU, Mu pekoMeHIyeMO 3aCTOCOBYBAaTH IOAOBXKyBad
Ti01aJIbHOTO KOMIIOHEHTA. JlaHe MOCIHIKEHHS Ma€ MpaKTUYHE 3HAYEHHS, OCKUIbKU
HaJa€ MOXUIMBICTH XIpypram, Ha e€Taml MepefonepaliifHoro IUTaHyBaHHS,
BU3HAUYUTUCH 3 HEOOX1AHICTIO 3aCTOCYBaHHS MOJAOBXEHOT HIXKKH BEJIUKOTOMIJIKOBOTO
KOMIIOHEHTa, 0€3 3allydeHHsl JOJIaTKOBHX pecypciB Ta oOOCTEXKeHb, a JIHIIe
BIJINOBIJIHOTO MTPOTPAMHOTO 3a0€3MEUYEHHs, IKUM KOPHUCTYIOThCS JIIKapl y HIOJEHHIN
MPaKTHIIL.

Kainiuynnii npukaan

XBopa /1., 53 pokiB, noctynuia Ha JikyBaHHs B 1Y «ITO HAMH Vkpaiaw» 3
niarHo3oMm: PeBmatoimuuii aptput Il cragis 3 ¢daza. Bropunuuii niBoOIUHMIA

rOHApTPO3 3 CT. 3 BApPYCHOIO JiehopMaIli€ro.
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[lin vac mepenomnepariiiHoi MAroToBKM xBopid BukoHaHo KT komiHHOTO
cyrio0a i3 MoJanbIIuM BUMIpIOBaHHSAM KoediiieHTa XayHcdinaa Ha raubuHi 1 cm Ta
3 cM BiA cyrio00BOi MOBEPXHI IPOKCHMAJIBHOTO emiMeTadizy BEIMKOTOMIUIKOBOT

KicTkH, Ta cranoBuB +238 HU Ta +361 HU BigmosigHo.

Mean=-88.63 SD=107.75
Max=361

Mean=-5.898 SD=56.84
Max=238

[Tocunatounch Ha pe3yibTaTaMd MPOBEJEHUX HaMU JOCHIIKEHb Ta
CTATUCTUYHOI OOPOKM AaHUX, IPUUHATO PIIEHHHS MPO JOULIBHICTh 3aCTOCYBaHHS
T101aJILHOTO TI0/I0B)KyBaya.

YV 2021p. Buxkonano TEII miBoro KojiHHOro cyrio0a 3 IOJOBXKYyBaueM
Ti01anpHOTrO KOMNoHeHTa 30 MM. PanHii Ta BigganeHuil micisonepamiiiHuil nepiogu

— 0e3 YCKJIaIHCHbD.

yepes 1 mic. micns TEIT yepe3 3 poxkwu micis TEIT
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BUCHOBKHA

Y auceprarmiifHiii poOOTI BHPINIEHO aKTyaJlbHE 3aBIaHHS TPaBMATOJIOTII Ta
opTorie/iii — MOKpalieHHs] OpPTOIEIUYHOTO JIIKYBaHHS XBOPUX Ha Mi3HIX cTafdisax PA 3
ypaKEHHSIM KOJIIHHOTO Cyrjo0a 3a HasBHOCTI OaraToOIIOMMHHUX Jedopmariiii Ha
OCHOBI  KJIIHIKO-IHCTPYMEHTAJIbHOI IarHOCTHUKH, TEOPETUYHO OOTPYHTOBAHOTO
OloMEeXaHIYHOTO aHaJli3y HamNpy>KEeHO-Ie(OPMOBAHOIO CTaHy Ha €JIEeMEHTax MOJCII
KOJIIHHOTO Cyryio0a 3a HasSBHOCTI OaraTOIUTOMMHHMX AcedopMallif, a TaKoX
TOCITIKEHHS TTOKa3HUKIB OCTEOT€HHOI aKTUBHOCTI CTPOMAIIBHUX (ME3eHXIMaIbHHX )
CTOBOYPOBHUX KJIITHH KICTKOBOTO MO3KY MPOKCUMAJILHOTO BIJILUTY BETUKOTOMIJIKOBOI
KICTKM y 4 Toukax (mepeaHi Ta 3aJiHi BUAAUIM IJ1aTo, 3 TuOuHu 1 cM 1 3 cM Bia
cyriao00BO1 OBEPXHI) XBOPUX HA BTOPUHHHI roHApTpo3 Ha rpyHTI PA Ta XxBOopux Ha
NEPBUHHUN TOHAPTPO3.

1. [IpoBeneHe MOCHKEHHS BHUSABWIO, IO YYTJIMBICTh Ta CHEHU(PIYHICTH
KJIHIYHUX TecTiB s omiHku ¢yHKIiT KoC 3 6araToruioniuHauME aedopMaiisiMi Ha
ni3Hix cragisix PA € HeogHo3HauHOK. BHUCOKY 4yTIMBICTR Malldi TECTU TpPaKIi
IpsSMOTo M’si3a CTerHa Ta miAKoIiHHUX M 3B 83 % ta 78 % BignmosigHo (p<0,05).
HesBaxatoun Ha CyMHIBHY YyTJIMBICTR TeCTy Tpakuii kBazpinernca (42 %),
pPO3paxyHKU CBIIYaTh Mpo Oe33arnepeuny creuudiunicts gaHoro tecty (100 %) mixg
yac HAmoro aociipkeHHs. Yepe3 po3ODLKHOCTI B JOCTIPKEHMX HAMHU 3HAYCHHSX
YyTJIMBOCTI Ta CHEIU(IYHOCTI BUILIE3a3HAYCHUX KJIIHIYHUX TECTIB 3 IAHUMU CBITOBOT
JiTepaTypH, MOKHA 3pOOUTH BUCHOBOK, 110 JIUIIIE KITHIYHUNA OTJISII XBOPUX Ha Mi3HIX
craaisix PA 3 6aratomomuaaumu aedopmaiismu KoC e manoindopmaTuBHUM, 110
IMOBIDHO TIOB’SI3aHO 3 TOJICTPYKTypHUM YypaxeHHsM KoC, Ta norpedye
TOOOCTSKEHHS IIIAXOM OIOMEXaHIYHOTO, I1HCTPYMEHTAJIBHUX JOCTIIKeHb Ta
BUKOPHUCTAHHS CIEIiai30BaHUX ITKaJ.

2. BcranoBneHno, 1mo oIfiHKa (QYHKIi KOJIHHOTO Ccyrjio0a Ta pe3yJbTaTiB
EHJIOTIPOTE3yBaHHSA KOJIIHHOTO cyriioba y TepMmiH Big 1 g0 3 pokiB micius
xipypriuHoro BTpydanss 3a 100 6anpHOIO mikanoro ominku Lysholm-Gillquist cepen
43 obcTexxennx xBopux Ha PA depes 1 pik micist eanonporesyBanis KoC BiaMiHHUI

pe3ynbTaT Manu 4 xBopux, A00puit — 13, 3amoBinbHUN — 23, HE3aMOBUILHUN — 3.
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[Ticns BIIIIOBITHOTO 1HJIMB1 Ay aJIbHOTO pealdiTiTaniitHO-BITHOBHOTO Ta
MEIMKAaMEHTO3HOTO JIIKYBaHHs, OIlIHKAa (PYHKII1 KOJIHHOTO Cyriio0a Ta pe3yibTaTiB
€HJOMPOTE3yBaHHS KOJIHHOTO Cyryio0a y TEpMiH 4epe3 3 pOoKH MICIsl OEepaTUBHOIO
JKYBaHHS MPOJAEMOHCTPYBaia, M0 BIAMIHHUI pe3yJbTaT Mad 9 XBOpHUX, H00pH —
27, 3a0BUIbHUHN — 7, HE3aJOBUIHHUX PE3yJIbTATIB HE CIIOCTEPIranocs.

3. Ha ocHoBi cTBOpeHoi iMiTaliiiHoi 3D-Mojen1 KOJIIHHOTO CyTyio0a JA0CIIIKEHO
3pOCTaHHS HABAHTAKCHHS Ha 3aJHI BTN TUTATO BEIMKOTOMIIKOBOI KICTKH Ta,
BIJIMOBIAHO, HANIPY>KEHb y JISHKAX KOHTAKTy BUPOCTKIB CTETHOBOI KICTKH 3 IIJIATO
BEJIMKOTOMIJIKOBOI KICTKH, IO CIPHUSJIO MPOTPECYBaHHIO KIIIHIYHOT KapTuHU PA 3i
30UTbLIEHHSAM sIBUIL apTpo(iOpo3y Ta octeoapTposy came B 3aiaHiX Bigauiax KoC.
30UTbIIIEHHSI  YaCTKH OCTEOMOPOTHYHO 3MIHEHOI KICTKOBOiI TKAHMHHM BHUKJIMKAE
JI0JIaTKOB1 HAIIPY>KEHHSI YCI€T CTPYKTYpU CYyOXOHIPabHOI AUISIHKYA MPOKCHMAIBHOTO
BUIIUTYy BEJIUKOTOMIIKOBOI KICTKM. YuM OUIbII  HEPIBHOMIPHUM  PO3MOILT
HABAaHTA)KEHHS Ha KOJIHHUU Cyrio0, TUM OUIbII HAapy>XeHHs OyyTh BUHUKATH Ha
KOPTUKAJILHOMY IIapy KICTKH, MPOBOKYIOYH OOJIBOBHHA CHHAPOM Ta MPOTPECyBaHHS

nedopmMariii B IiH JIISHIII.

4, BcranoBneHno, 1mo CTpyKTypa CyOXOHApPaNbHOI KICTKHM BEIMKOTOMUIKOBOTO
JIaToO Ma€ BaroMy pI3HULIO 3HA4Y€Hb IIUIBHOCTI KICTKOBOiI TKAHMHH, IIO
nmiaTBepakeHo KT gaHumu nmomapoBoro aBTOMaTUYHOTO BUMIPIOBaHHS KOE(IIEHTY
abcopOI1il TKaHUH, Ta € MePeYMOBOIO (opMyBaHHS fedopmalliii KOJTIHHOTO Cyriooa.
S5. OOrpyHTOBaHO, 1110 €HIOMPOTE3yBAHHS KOJIIHHOTO Cyryio0a y XxBopux Ha PA i3
BUJAJIECHHSAM TE€TEPOreHHOI CTPYKTypU CYOXOHJpPajJbHOI KICTKM Ta HACTYIHUM
3aCTOCYBaHHSM TiO1aJIbHOTO KOMIIOHEHTa 3 TIOJOBKEHOIO HIKKOI, ITIIBUITUTH
CTaOUIbHICTh KOMIIOHEHTIB €HAOINPOTE3a 1 MOKPAIIUTh PO3MO/1I HABAHTAKEHHS Ha
KICTKOBY TKaHHHY, 3aro0Iralouu MPOTrpeCcyBaHHIO OChOBOI Jedopmarlii KiHI[IBKH B
JUJISHII KOJIIHHOTO CyTJI00a.

6. BusiBieHo, 1o 3aranpHa KUIBKICTh SAPOBMICHMX KIIITHH, KuUIbKicTh KYO@d B
OIMHULI 00’ eMy 1 e(pEeKTUBHICTH iX KJIOHYBaHHA y moHaj 3, 16 1 6 pa3iB BiAMOBIAHO
BUIIl 3 TJIMOMHU 3 CM B CyrIOOOBOI TOBEPXHI BEIMKOTOMIJIKOBOI KICTKH,

MOPIBHSHO 3 TIapaMeTpaMH TaKUX K€ TOKa3HHUKIB 3 TIMOWHU B 1 cM Bia Cyrio00BOi
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MOBEPXHI  IPOKCHMAJILHOTO emniMeTadizy BEJIMKOTOMUIKOBOI KICTKM XBOPHUX Ha
ronaptpo3 Ha rpyHTi PA. Jlochimkeno, mo Ha TimbuHI 3 CM BiJ Cyrio0oBoi
MOBEPXHI MPOKCUMAJIBHOTO emiMeTadizy BEIUKOTOMIIKOBOI KICTKM YMOBHU IS
BTOPUHHOI (ikcallii HIKKH EHJIONPOTe3a KOJIHHOTO Cyriio0a 3HAa4yHO Kpali, 3a
OJIHAKOBUX 1HIIIUX YMOB, «BIDKMBAHICTb» €HAOMPOTE3a 3 MOJAOBKEHOI0 HIKKOIO Oyze
OLIBIIIOIO.

7. BusBneHo, mo npu noka3zHuky koedimienta Xayncoinga +350 HU, 3Hauenus
kutbkocTi KYOd B 1 cM?® crnoHrio3Hoi kictkoBoi TkaHuHu csrae 1,0 £ 0,3, 1o
CBIJTYUTH PO 30€peKEeHy OCTEOTeHHY aKTHUBHICTh KICTKOBOI TKAHWHU Ta 3aJI0BLIBHI
peHoBallliHI BIacTUBOCTI. XBopuM Ha PA, npu nokasHukax koedimienta adcopOuii
KICTKOBOI TKaHWHH BEJIUKOTOMIJIKOBOI KICTKM Ha TJIMOMHI 3 CM BiJl Cyrii000BOi
noBepxHi KoC wnmxue +350 HU, pexkoMeHAZOBaHO 3acTOCOBYBATH TOJOBKYBad
T101JILHOTO KOMITOHEHTA.

8. Bukopucranas po3po0JieHOI HaMM METOJUKH MEXaHIYHOI ajarnTallii Ta KOpeKIii
CyIJIOOOBUX TMOBEPXOHb KOJIIHHOTO Cyrjo0a Ha eTami KICTKOBUX CIHJIB IUITXOM
ocreoniepdopaitii  cBepioMm 3,2 MM Ta CTBOPEHHS TOBEPXHEBOTO  penbedy
OCIIWJIATOPHOIO THIJIKOKO 32 MeTouKor0 “free hand”, mo3Bosisie MOKPAIIUTH pe3yiIbTaTH
EHIONPOTE3yBaHHSI  IUIIXOM  3aro0iraHHs  HECTAOUTLHOCTI  BEJIMKOTOMIJIKOBOTO
KOMITOHEHTA B PAaHHBOMY TI€P10/11 TCTIS €HAOMPOTE3YBaHHS KOJIIHHOTO CyTJioda y XBOPUX

Ha PA.
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5 2~  amsp.

AKT BﬂPOBA}DKEHAﬂ
pesynbTaris auceprauiinol poborn Kavana [imurpa lroposuya na temy:

" OproneanyHe J1iKyBaHHA BTOPHHHONO OCTE0apTPO3a KOMHHOM cyrmoba y XBopHX
HA PCBMATOIZIHMI APTPHT, YCKAAAHEHOr0 BaratoniomuiiMy aedopmanisvm

1. «Mexauiuna ajaanTauis BeJIMKOTOMUIKOBOIO KOMIIOHEHTa eHI0NpoTesa npu
CHIONPOTE3VBAHHI KONHHOMO cyrnoba v XBOPUX HA PCBMATOIAHKI apTPHTY

(na3Ba npono3Huil /st BIPOBATKCHHRA)

2. Y lucruryrt tpasmaronorii ta oproneii HAMH Vipaiuu™ (01601, m. Kuis,
sy, byassapno-Kyapascsxa, 27) Kauan J1 1.

(yeranosa-pospobuuk, Ii nowrosa agpeca; npissuine, iniuiain asropis)

3. Jxepeno indopmanii: npotoxon Nel3 Buenoi paan JAY dncruryr
Tpamaronorii ta oproneaii HAMH Vkpainu” nia 12.09.2023p.
4. /le i koan snposajxkeno: y Bucokocneipanizosanomy Llentpi oproneail,

CHAONPOTE3YBAHHUA TA PEKOHCTPYKTHBHOI TpasmMatonorii Binnnuskoi OKJL.

5. Crpoku sukonanusn: 3 04, 2025 poky no tenepiiuniii yac.
6. opma BNPOBA/ZKEHHA: METO/L BPAXOBAHHH TIPH XipYPrivsoMy Jikysanii

XBOpHX Ha penmam'l'guuii APTPHT 3 BTOPHHITUM OCTCOApTPO3I0OM KO HHOTO

cy 1100, YCKAHCHOr0 SaratonaoumiiMp AcopMatliamu

7. Eextusnicre snposawenns (Kainiuna, nayKosa, coniaabna,
€KOHOMIYHA): NOKPAIUCHHA ¢hHEKTHBHOCTI JIKVBAHHA XBOPHX XBOPUX HA

PEBMATOUIHHI APTPHT 3 YPAKEHHAM KONIHHOTO Y1004, IMCHIICHHA KiJIbKOCT
YCKJQUHEHB, TEpPMiHiB pealdijitauii,
8. 3ayBaKeHHsn TA NPONOIHINIT HE BHOCHIANCE.

Q—m&?},ﬁv\/ U SR '&/z/,

Bianosizaasna sa snposakenns ocod

(nocana, nianue, npizsuine, inigian

= 23" usy.
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«3ATBEPUKYIO»

lenepaasnunii anpexTop

Isano-Ppanxiscy
« Lé)
AKT BITPOBAJUKEHHS
pesyawTatis auceprauiiinoi podorn Kasana /imurpa lropos

" Oproneanyne JiKyBaHHs BTOPHHHOIO 0CTE0apTPo3a KOAINHOIo cymoda y XBopHx
HA PEBMATOINMNIE APTPHT, YCKAAAHEHONO HaratonaomHnuvK aehopmaiiamm "

1. «Mexadiysa anantails  BEIHKOOMIZIKOHOIQ KOMIOHEHTA enonpoTesi
'BAHH] KOJATHHOI'O CYI i} :

(Ha3Ba NPONOINUIT 1R BIPOBAUKEHHS)

2. 1V lueruryt pasMatonorii 1a oproneaii HAMH Vipainu™ (01601, M, Kuis,
pva. bynssapio-Kvapsasceska, 27) Kauvan J1. 1.

(veranosa-po3poduuk, il nowrosa aapeca; npissuute, iniuiaam asropis)

3. Jlwepeno indopmauii: nporoxon Nel3 Buenol paau Y .lucturyt
Tpaemarosorii ta oproneaii HAMH Vipainu™ pia 12.09.2023p.

4. Jle | KoM BNPOBANZKENO: Y BULLIICHH] CHAONPOTEY BAKHS Ta
pekoHCTPYKTHBHOT oproneatil |sano-Mpankiscskol OKJL

5. Crpoxn sukonannn: 3 04, 2025 poky 110 tenepiuiii vac.

6. @opMA BAPOBALKENHNA: MCTOL BPAXOBANKI N1PK XIPYPriuHoMy JIKYBAHKI

XBOPHUX HA PEBMATOIAHMIL APTPUT 3 BTOPHHHHM OCTE0apTPO30OM KOATHHON
Cyrofa, YCKIAAHEHOTO GararonIomHHUMK aehopmatismmu

7. Edexrusnicts Bupopagmenns (KAiHiMHA, HAYKOBA, COLIAIbHA,
eKoHOMiuNA): nokpanieHis eheKTHBHOCTI JIIKYBANHS XBOPHX XBOPHX HA
PEBMATOUIHMI ADTPHT 3 YDAKEHHAM KOJIHHOrO CvIioda, 3MEHILEHHA KIbKOCTI

VCKJIAAHEHD, TCPMiHiB peadiniTail,

8. 3ayBamenns Ta NPONOINUIT HE BHOCHINCE. % Q
= __.af {}’ﬁ'n& “4{@47 // %

anomnaubua 3a anpomnceuun / oba

(nocaaa, nianwe, npizsuine, ininiaan)
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158

«3ATBEPKYIO»

3ACTYNHUK roJI0BHOTO JiKkaps

" Oproneaunyse NiKyBaHHs BTOPHIHOIO 0CTEOapTPO3a KOATHHOIO Cyrioda y XBopHx
Ha& PEBMATOTAHKIT APTPUT, YCKAAAHEHOro DaraTonaoMHHAMA Nedopmantismm "

I. «Mexaniuna anantalis  BEAHKOIOMUIKOBOIO KOMUOHEHTE €HAONDOTEsa 11pH
ONPOTE3YBAHHI KOJATHHOO Cyrioda v XBOPHX H BMATOI 1 T

(Ha3sa npono3nuil 118 BNPOBANKEHHNA)

2. 1Y ucruryt tpasmaronorii 1a oproneaii HAMH Yikpainu” (01601, M. Kuis,

Bya. byassapuo-Kyapsascuka, 27) Kavau J1 1.

(Yeranopa-po3poduuk, it nowrosa aapeca; npissuie, ininiaau asTopis)

3. Ixepeno indopmanii: nporokos Nel3 Bucenoi paan 1Y Iucturvy
Tpamaronorii Ta opronedit HAMH Yipaiuu™ sin 12.09.2023p.

4. /e i Koan BnpoBAKENO: Y BiAALICHH] 30XBOPIOBAHE CYrA006iB ¥ 10pOCaHX
Y «(ITOHAMH YKPATH .

5. Crpokwn eukonannsn: 3 04, 2025 poky 1o tenepiwnii vac.

6. Wopma BNPOBAKEHHN: MCTO/L BPAXOBAHHI NPH XipYPrivHoMy JiKyBanHi
XBOPHX HA PEBMATOLAHMI aPTPHT 3 BTOPHHHHM OCTCOAPTPO3OM KO HHOIO
cyrnoba, yeknajHeHoro faratonaomuHHuMi dedopmadtisMu

7. EQexrusnicrs Bnposaukennn (KAiHiMHA, HAYKOBA, cOUiaabHa,
EKOHOMINHA): NOKPALIECHHA eHEKTHBHOCTI JIKYBAHHA XBODHX XBOPHX Ha
PEBMATOIAHHHA APTPHT 3 YPAKCHHAM KOATHHOIO CY 004, 3MEHIICHHS KIIbKOCT
YCKAQHeHb, TEPMiHIB peabinitaili,

8. 3aysazkenns ta npono3nuii: He BHOCHINCE.

« Gfy 05 2025 p. o
B 0
" -,.:’"d‘ “7{3.0\
Bianosinaasunii 3a snposankenng . ' e 20
Fososuuii naykoswii cnigpodir S8 @.mo.rlynax M.B.
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«ATBEP/U/KYIO»

« u/ﬁl;b
AKT BITPOBA/UKEHHSI

pesyibTatis auceprauiitnoi pobory Kavauna Jmutpa Iroposiia Ha Temy:

" Oproneanyie NiKyBaHHs BTOPMHHOIO OCTE0apIpo3a KojgiMHoro cyrioda y
XBOPHX HAa pPeBMATOLAHMI  ApPTPHT,  YCKIAAHEHOrO  DaraTonIOUIMHHHMK
nedopmariiamu "

1. «MexaHiuga ajantaiis BeJHKOTOMINKOBOIO KOMOOHEHTA €HI0NpoTesa NpH
EHAONPOTE3YBAHHI KOJTIHHOIO CVI/100a Y XBOPHY HA PEBMATOIAHMIE apTPHIT»

(Ha3Ba NPONOINLIT LIA BIPOBALKCHHS)

2. IV IncrutyT tpasmaronorii ta oproneait HAMH Vipaiuu” (01601, m. Kuis,
gvi. bvissapio-Kyapsasceka, 27) Kauan JL 1.

(yeranoBa-po3podHuK, il nomrosa aipeca; npizgnuie, ininiaan apTopia)

3. Jiwepeao indopmaunii: nporokos Nel3 Buenol pauu JIY dxcrHryT
tpasMaronorii ta opronexiit HAMH Vipaiuu” Big 12.09.2023p.

4. /le i KOAH BNPOBATRCHO: Y TPABMATONOIO-0PTONCAHUHOMY BLAALICHNI
OOK.,

5. Ctpoxn suxonanns: 3 04, 2025 poxy no Tenepiuniii yac.

6. Mopma BHPOBATKEHH: Mcrmspaxoaamm OpH Xipypriugomy JiKysaHHi
XBOPUX HA PEBMATOIAHNIT a 3 BTOPHHHHM OCTEOAPTPOIOM KOAIHHOID
cyrnoda, yCKIaJAHEHOTO 6ara'ronn0muummu aedopmartiamm

7. EdexTuBHicTh BIPOBA/UKENHS (kainivHa, HAYKOBA, COUIAILHA
eKOHOMI4NA): NOKpaleHns eheKTHBHOCTI NiKYBAHHSA XBOPHX XBODHX HA
NeBMATOIIHMET APTPHT 3 YPAKEHHAM KONIHHOTO cyrinofa, 3MeHeHHS KiTbKOCTI

VCKIaAHCHD. T(',QMIH!B QLHDIH!TBU]I.

8. 3ayBaskenus Ta NPONOIMNIL: HE BHOCHINCE,
3as.Bia. oproneaii Ta Tpapmartoaorii, npod. Moaisoaa O.Y
Bianosizaabna 3a npodaiatuns ocoda

(nocana, nianuc, npisBUuIe, ininiaan)
widn O 2025 p.




