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YpeckoskHas 2/1€KTPOHEHPOCTHMYJISLMS SBASETCS AOKa3aHHbIM METOAOM KYIHPOBaHHs XpOHUYECKOH GOJH.
[rHaMHyecRasi 31eKTPOHEUPOCTUMYJISILIMS — COBPEMEHHbIN BUA UPECKOKHOM 3JIEKTPOHEHPOCTHUMYJISILIMH, 3a-
RJIIOYAIOLLMICS B BO3AEUCTBUM Ha pedJIERCOreHHble 30HbI U aRYIMyHKTYpHble TOURU ciabbiMu (200-400 MRA)
Hu3ko4acTOTHbIMU (10-200 1) MMMysbCcaMH SJIEKTPUYECKOTO TOKa, popMa KOTOPbIX 3aBHUCHUT OT AWHAMHURH
HU3MEHEHHA TTOJIHOTO JJIEKTPHUYECKOro COINpPOTHUBJIEHHSA (aneaaﬂca) B MOASJIEKTPOAHOM YyYACTKE ROMKH. l'lpo-
BeleHO MHOTOLIEHTPOBOE paHAOMH3UPOBaHHOE [ABOMHOEe cjeroe rauebo-ROHTpOIHpyeMoe HCCieqoBaHHe
¢ yyactveM 132 naumeHtoB. CorsacHO MOJy4YeHHBbIM pe3yJsbTarta, AUHaMH4YecKasi 3JIEKTPOHEHPOCTHMYJISILIHS
NnpyBOAMIa K ObICTPOMY CHHIKEHHIO MHTEHCHMBHOCTU OO/M B KOJIEHHOM CycCTaBe B cpeaHeM Ha 5-8 MM mo
BHM3Yya/lbHO-aHaJOroBOM LLKajle yke cpa3dy MO OKOHYaHHMH Mpouleaypbl MpU OTCYTCTBHHM AMHaMUKKA Gosiv Ha
¢oHe mpoueaypbl, MPOBOAUMOH Tiauebo-annapaTtoM. [locsie 3aBeplueHusi kKypca JedeHds u3 10 mpoueayp
B TeUeHHe Mecsila NMoc/ieayoLero HaboaeHHsT MFHTEHCHBHOCTb 60JIM MO BU3YyaslbHO-aHa/IoroBOM LLIKaJe y mna-
LIMEHTOB TPYMIbl AWHaMHUYEeCKasi 3JIEKTPOHEHPOCTUMYJISILMS Oblla HUsKe, yeM B rpymnrne raue6o. CHHskeHHe
MHTEHCHBHOCTH OOJIM COINpPOBOKAANOCH TaKsKe yMeHbllleHHeM BpeMeHH TecTa «BctaHb W Han» W yiydllleHHeM
anbrodpyHRUMOHaNbHOro UHAekca JlekeHa. CTaTMCTHYECKM 3HayuMasi pasHHLIAa MejRay rpynrnamyd rno BpeMme-
HU TecTa «BcTaHb W MAW» MOsIBUIACh K KOHLy Rypca Teparnuu M COXpaHsilacb B TeUeHHe Mecsilia MocCJje ero
OKOHuaHHs. [lorazaHo, YTO AMHaMHUYeCKasi SJEKTPOHEUPOCTUMYISALMSA siBsieTCsl 9 deRTHBHBIM U 6e3ornacHbIM
METOAOM yMEHbLUEHHA 6o u yaydllueHHus beHKLH/II/I ROJIEHHOIo CcycCTaBa Yy MNalMEHTOB C OCTEOApTPHUTOM.

KiroyeBble cjioBa: ocTeoapTpHT; 00/b; AMHAMUYECKAs! 3JIEKTPOHEHPOCTHMYJISILIMS; YPECKOKHAs JIEKTPO-
HEHNpPOCTUMYJIALIUA.

DYNAMIC ELECTRONEUROSTIMULATION IN THE TREATMENT

OF KNEE OSTEOARTHRITIS
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Transcutaneous electroneurostimulation is an effective method of chronic pain relief. Dynamic
electrical neurostimulation is a type of transcutaneous electroneurostimulation based on the use of weak
(200-400 mkA) low frequency (10-200 Hz) pulse currents. A feature of this type of physiotherapy is the
pulse shape, which changes following the change of the total electrical resistance of underelectrode skin area,
which enables prolonged use without “addiction”. A multicenter randomized double-blind placebo-controlled
study with 132 patients was conducted. Dynamic electrical neurostimulation led to a rapid decrease in the
intensity of pain in the knee joint by an average of 5-8 mm on a visual-analogue scale immediately after
the end of the procedure in the absence of pain dynamics of the procedure performed by the placebo.
After completing the course of treatment from 10 procedures during the month of follow-up, the intensity
of pain according to visual-analogue scale in patients of the dynamic electrical neurostimulation group was
lower than in placebo. The decrease in pain intensity was also accompanied by a decrease in the time of
the “Get up and go” test and an improvement in the Leken index. The statistically significant difference
between the groups in the time of the “Stand up and go” test appeared at the end of the course of therapy
and persisted for a month after the end of the course of therapy. Dynamic electrical neurostimulation is an
effective and safe method for reducing pain and improving the function of the knee joint in patients with
osteoarthritis.

Keywords: osteoarthritis; pain; dynamic electroneurostimulation; transcutaneus electroneurostimulation.
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Ocreoaptpur (ocreoaprpos, OA) — xpoHUUE-
CKOe IIporpeccupyoliee 3abojeBaHMe CYCTaBOB,
3aHMUMAalOIlee JUAMPYIOIlee IOJIOMKEHNEe B CTPYK-
Type 6oJie3HElT KOCTHO-MBIIIEYHOI CUCTEMEBI, CYUM-
TaeTcs caMoil 4acToii mpobJsieMoil, CBABAHHOM C CY-
cTaBaMy, y IaIlMeHTOB Bpauda oOIieil NpaKTUKIN.
OcTeoapTpuUT B CTPYKType MHBaJIMIHOCTM B Poc-
CUM 3aHMMAaeT TPeTbe MEeCTO IIOCJIe CepLedHO-CO-
CYIOVICTBIX M OHKOJIOrM4YecKmx 3aboseBaHmii [1].
Hamnbosee sacto OA mopaskaeT KpPYIIHbIE CyCTaBBI
HIVOKHMX KOHEYHOCTel, 0COOeHHO KOJIEHHbIe CyCTa-
BBL Benymue kanHM4YecKre nposaBieHnus 3aboseBa-
HUA — OO0JIb ¥ OTpaHNYeHye (PyHKIIMYM CyCcTaBoB [2].

Bosis — nHauboJiee 4acThIil CUMIITOM, 110 IIOBOLY
KoToporo 6osbHOM ¢ OA obpaliaerca 3a MeIUIIMH-
CKoI1 ToMoInbio. Ha HayaJbHBIX cTaguax 3abojeBa-
HuA 00JIeBOVI CMHAPOM BBIPAYKEH HEe3HAUMTEJIBHO,
B maJieko 3amreqmux craauax OA oH IPUCYTCTBY-
eT IpaxTudIecky nocToaHHo [3]. Iloskmitoii Bo3pacT
HaIMEeHTOB, OOJbINIaA PaCIPOCTPAHEHHOCTb 3a00-
JIeBaHMsA, MeJJIEHHOe pa3BuTHe 3pderra Jerap-
CTBEHHBIX IIpeIapaToB, HEOOXOAVMOCTD IIPOBOAUTH
HeMeJMKaMeHTO3HbIE VI OPTOIleAMYecKyie MepoIpu-
ATUA B KOMIIEKCHOM JIeUeHU) 3aTPYIHAIT pelle-
Hue mpobiembl 6osieBoro cunapoma npu OA [3, 4]
IIpm 5TOM MHTEHCMBHOCTH XPOHMUECKON OoJsu mpu
OA koppesnpyeT ¢ yMEHbIIIEHNEM [TPOJOJISKNTETb-
HOCTM JKM3HM. Tak, OTHOCUTEJIbHBINI PUCK CMep-
TM 3a IATH JIeT cpeny OOJIbHBIX OCTE0apPTPUTOM,
MMEBLIVX VHTEHCUBHOCTH Oosm Oosee 40 MM 1o
BU3yaJIbHO-aHaJIoroBoii mkaJse (BAIII), o cpaBHe-
HUIO C JIMIJAMM, ¥ KOTOPBIX OHa Oblna Huxe 40 MM,
cocTtaBua 4,2 IpyU OTCYTCTBUM Pas3JjMuMii IO BO3-
pacty un noxy [3].

Bosb HapyliaeT KadecTBO KMU3HM IAIMEHTOB,
CTAHOBUTCA CAMBIM TPaBMUPYIOIINM IICUXOJIOTIIE-
ckuM pakTopom Oosie3ru. K.A. JIpITKMHA ITpoBeJia
OIIEHKY Ka4eCTBa sKM3HY, CBA3AHHOIO CO 3JJ0POBBEM,
C JICIIOJIb30BAHMEM MEKIYHAPOIHOTO OIPOCHUKA
EQ-5D cpenn 97 nmanmenTos ¢ OA. Y GoJbLIMHCTBA
HabJII00aJIVICh CYILIeCTBEHHbIE OTKJIOHEHUA II0 BCEM
KOMIIOHEHTaM KadecTBa Kus3HU. Hawmbosee uacTo
OHJM MCIIBITBIBAJIM IIPOOJIEMBI C IepenBUKEHVEM
B IIPOCTPAHCTBE, CaMOOOCIIYKMBAHMUEM, BbIIIOJHE-
HJeM IIOBCeJIHEeBHBIX JeJl, MHTeHCUBHOI 00JIBbI0 UV
IUCKOM(OPTOM M BBIPAYKEHHBIMM TPEBOTOM U Je-
apeccuei [5].

Taxum obpazom, bopbba ¢ DOJEBBIM CUHIPOMOM
npu OA ABJseTCA BaYKHOM KJIMHMYECKOV 3amaden
IIpM BeJeHMM IallVIEeHTOB.

B 3aBucumocTy OT McTOUHMEKA 60 B CTPYKTYPE
XPOHNYECKOro 0oJsieBoro cuHapoma y 0osbHbIx OA
BBIJIEJIAIOT CMHOBMAJIBHBIA, SHJIOCTAJBHBIA (BHY-
TPUKOCTHBI, BEHO3HBIN), CBA30YHLIN, MUOdaCI-
aJILHBINA U (pacHaIbHO-KAICYIAPHbIN KOMIIOHEHTHI
[2—4]. B cdopmupoBaHUM OOJIEBOTO CHHIApPOMA IIPU
OA mpuHMMAIOT y4yacTye Tpy TUila 00JM: HOI[UIIeII-
TUBHAA, HeIporeHHasa U ncuxoreHHad. Onpepessa-

IOI[e}l B CYCTaBHOM CHHJIPOME SBJIAETCA HOLMLIEII-
TUBHAA 00JIb, IIPU KOTOPOI IPOMCXOANT CEHCUTU3A~
1MA HOLMIIEIITOPOB I10J, BO3JEeCTBIEM aJIbIOT€HOB,
BBIZIEJIAIOIIMXCA U3 IIOBPEXKIEHHBIX KJIETOK: I'CTa-
MMHa, CEPOTOHMHA, JIEMKOTPUEHOB, IIMTOKVHOB, 3H-
IOTEJIMHOB, IIPOCTAlJIAaHAMHOB, OKCHLA a30Ta U Op.
CeHCUTHBMPOBAaHHBIE HEVIPOHBI B OTBET HA IPeNb-
ABJIAEMble pPa3gpaskKeHUd He TOJIbKO TeHEePUPYIOT
paspanpl ¢ yBeJMUYeHHO) YacTOTOM, HO M coXpa-
HAIOT IIOBBIIIEHHYIO aKTMBHOCTb OoJiee IIPOJOJI-
skuTeNbHOe BpeMdA [2—4]. IloBpesxneHnsa B TKaHAX
cycTaBa 3aIlyCKaloT KaCKaJ I1aTo(MU3MOJIOTUIECKIX
IIPOIECCOB, 3aTPAaruBaIOUIVX BCIO HOIUIEIITUBHYIO
CICTEMY, OT TKAHEBBIX PELIENITOPOB [0 KOPKOBBIX
HEPOHOB, BLI3LIBAIOT B HUX CTOVKNME M3MEHEHIS
BO30YIMMOCTM ¥ IPUBOLAT K OBICTPOMY Pas3BUTHIO
[IEPBUYHO ¥ BTOPUYHON TUIIEPAJITE3UN Y ITOKUIIBIX
OosabHBIX B OoJiee KOpoTKue cpoku [2—4]. Mereu-
HBIVI CMHIAPOM, IPOSABJIAIOMINICA NaTOJOIMYECKIM
COKpAIlleHEM OKOJIOCYCTaBHBIX MBIIII], 00yCJIOB-
JIEH IIOBBIIIIEHMEM BO30YyAMMOCTM HOLIMIIEIITVBHBIX
HEVPOHOB B CTPYKTypaXxX ILeHTPaJbHOM HEepPBHOI
cuctembl (ITHC). JauTeabHbIVi MBIIIEYHBI CIIA3M
VHUNUKUPYET B HUX MEeXaHMU3MbI HEJIPOT€HHOTO BOC-
IIaJIeHNs, KOTOPOe IIPOABJIAETCA yIacTKaMu 0oJes3-
HEHHBIX MBIIIEYHbIX YIIJIOTHEHM) M 3HAYUTEJIbHO
ycunBaeT adppepeHTHBIV IOTOK HOLMIIEIITYBHBIX
uMItyJbcoB B cTpykTypel ITHC. OT0 BemeT k emre
OoJibIlIEMY KOJMYECTBEHHOMY BO30YIKIEHUIO LIeH-
TPaJIbHbIX HOLMIIEIITYBHBIX HEJPOHOB. TOT II0OPOY-
HBII KPYT UI'paeT Ba’jKHYIO POJb B IIPOJIOHTMPOBA-
HIY COMaTOTeHHOI 00JIM ¥ pas3BUTUM XPOHNYECKOTO
cycraBHOro cuazapoma. HeliporenHas 6oiab — 3TO
00Jib, BOBHMKAIOIIAA IIPK IIOBPEXKIeHuUn nepude-
puiecKoit HepBHOI cucTeMbl. IIpyu cycTaBHOM CUH-
IpOMe OHa MOXKET IIPAMO UJIM KOCBEHHO CBUIETEJIb-
CTBOBaTb 0 MOHOHeVponatuax [3, 4] Ilcuxorernnasn
OoJib OTpaskaeT ICUXUUECKOe COCTOSAHME deJIOBeKa
u o0ycJioBJIeHa IIpexojAIIelt nernpeccuein [3—5H].

Hecmorpsa Ha ompenesnennble ycriexu, IOCTUI-
HYyTBIE B IIOCJEAHNE TOAbI, IpobiieMa dPdPEKTUBHO-
ro jgeueHra OA IpomoJKaeT 0CTaBaATLCA YpPe3BbI-
4qaiiHo ocTpoit. CHMKeHMe BhIPasKeHHOCTU H0JIEBOTO
CUHApPOMA U yJIydllleHVe (PYHKIMOHAJIBHOTO COCTO-
AHUA TalMeHTa — OCHOBHbIe Hesu Tepanum OA.

Jleuenne OA BKJIHOYaET MeIMKAMEHTO3HLIE
U HeMeJIUKaMeHTO3Hble MeTonbl [2, 6—9]. K me-
MeIVKaMeHTO3HBIM OTHOCATCA obydeHMe OOJIBHBIX
II0 MHAMBUAYaJbHBIM IIporpaMMaM WJM B IPYII-
raxX, CHMJKEHMEe MaccChbl TeJa, IIPOrpaMMbl (pusu-
YeCKMX YIIpasKHEHNI, HallpaBJIEeHHbIe Ha YKperle-
HJEe YeTBhIPeXIJIaBOJ MBIIIIEI Oegpa U yBeJudeHne
o0’beMa IIBUKEHMI, adpoOHble HAIPY3KM, MCIIOJIb-
30BaHME KOJIEHHBIX OPTE30B, KJINHOBUIHBIX CTEJIEK
¢ OOKOBBIM CKOCOM, 3JIaCTMYecKoro OaHmaska Jer-
KOJ KOMIIPECCUM MJIM aAre3UBHOM IIOBA3KM, TPOCTHU
Ipu xonn0e, a TakKe MeTOoIbl (pU3MOTEepaIIeBTIYE-
CKOTO BO3JIIEMICTBUA OT JIOKAJBHOV TepMOTepannmu
IO aKYIYHKTYpPHI [2, 8].
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Baskmeimmii KJjlacc JIeKapCcTB, UCIIOJIb3YyEeMbIX
IJI1 TIaTOTeHeTUYeCKOW Tepammuu O0JIeBOr0 CUH-
IpoMa, — HeCTepPOUJHbIe IIPOTHBOBOCIAJIUTEIb-
wele npenapatel (HIIBII), B Tom uucjiie B Buue
TpaHCAepMaJbHBIX (opM (Masy, reju, KpPeMbI)
[3, 4, 9, 11]. OupegeneHHBIM 00€360IMBAIOINM
a3¢pperToM Takke 00JIaHAIOT TJIIOKO3aMIH CYJIbQAT
WU XOHIPOUTUH CcyJabgaT M BHYTPUCYCTaBHBIE
VHBEKIUY TMaJyPOHOBOM KMCJOTHL IIpu Hammaum
BBIIIOTA U IPYIUX IPU3HAKAX BOCIAJIEHUA B CyCTa-
Be MOTYT ObITH Ha3HAaUeHbl BHYTPUCYCTaBHbIE VHb-
eKIIMMU TJIFOKOKOPTUKOCTEPOV0B — METUJIIIPETHN-
30JI0Ha MJIM TpuaMiuHoJoHa [8, 11].

MsBectHo, uro 7m0 70 % mnanmMeHTOB IIOCTOSIH-
Ho npmHMMaroT HIIBII gma xynmpoBanusa 6o0Jim
B KOJIEHHBIX ¥ Ta300elpeHHbIX CyCcTaBaX CaMO-
CTOATEJIbHO MJIVM 10 Ha3HadeHMio Bpaua [9)] Jlrogn
TIOXKMJIOTO M CTAapuecKOr0 BO3pacTa IOTPeOJIAIoT
nomumo HIIBII noctaTodHOoe KOJMYECTBO IPYTUX
JIEKApPCTBEHHBIX CPencTB. B 1esom, wacrora mpu-
eMa MeJVKaMEHTOB II0 Pa3HbIM OLleHKaM HEeyKJIOHHO
BO3pacTaeT IIPOIIOPIMOHAJIBHO Bo3pacTy (1o 40 Jset
JIEKapCTBEHHbIE CPECTBA MCIONb3yI0T 25,4 % Ha-
ceJsienus, a B Bodpacre 80 Jsier u crapire — 66,5 %),
YTO TaKyKe O0BACHAETCA POCTOM YUCJIA COIYTCTBY-
o1mx 3abosieBaunii. Hambosiee gacrto (27 % cayda-
€B) I0DOYHbIE peaKIMy BOBHMUKAIOT IIPM Ha3HAYEHNN
HIIBII: HIIBII-ractponatuyu, HIIBII-aHTepOonaTuy,
HIIBII-accommmnpoBaHHAA IUCIIEIICUS, IIOBBIIIEHVE
PUCKa KapIMOBACKYJIAPHBIX KaTaCTPO BCIEACTBUE
IecTabummsanyy apTepraJbHOTO JABJIEHUA U <IIPO-
TpoMmOoreHHoro» moreHnmasa HIIBIT [4, 9, 11]
Beaencrsme osrToro nHasmadenme HIIBII pgossxsHO
IIPOBOAUTLCA C YYETOM MHANBUAYAJIBHOI OLIEHKU
basaHca «mosb3a — puck». Heobxomumo ynenars
OoJiblllee BHMMaHVE HEMeAVMKAMEHTO3HbIM MeTOJaM
JIeYeHNs, B YACTHOCTY (PUBMOTEPAIINIL

T'snaBHaa neab dpusmorepanun naimeHToB ¢ OA
COCTOMUT B MUHUMM3aUIMU 00U U YIIYUIIIeHNN Kade-
CTBa KU3HU ManyeHToB. Obmme 3amayun pusnore-
panum B jeuenuu OA — yJrydineHue KpoBooOpa-
IeHMe B TKaHAX cycTaBa, 00e300JiMBalolee u pac-
cachbIBalolllee NeiCTBYE, BOCCTAHOBJIEHNE (PYHKIINM
cycraBa [6, 11]. Cpeau mcnonbsyembix mpu OA
pu3MOTEPAIIEBTUYECKNX METOJIOB — MMITYJIbCHA A
HI3KO0YaCTOTHAA DJIEKTPOTepanusa, MHTepdepeHII-
Tepanusa, AVaayHaMOTepannsd, KOPOTKOUMITYJIbC-
HaA 3JEeKTpoaHare3usd, yiIbTpadroIeToBoe 00JIy-
4YeHMe B 3PUTEMHBIX J103aX, JIOKAJbHAA BO3AYIIIHAA
KpHOTepamnnus, a TaksKe YPeCcKOKHAsdA DJIEKTPOHel-
poctumysaimma (YOHC) [6, 8, 11]. HOHC ncnomb-
3yeTcsa HamboJiee 4acTo, ee 3PPEKTUBHOCTD MMEET
HauboJiee cepbe3Hble JIOKA3aTeJIbCTBA.

OJIEKTPOHENPOCTUMYJIAIMA — BUJ (pusmoTepa-
oMy, 3aKJIIYAoIMiica B JedeOHOM IpuMeHeHUN
VIMITYJIbCHBIX TOKOB JJIS BOCCTAHOBJIEHUA (PYHKIUN
opraHoB 1 TkaHell. YOHC — meTon, npuMeHsaeMbIi
JIJ151 KOPOTKOVIMITYJIbCHOV aHAJIT€3UN, TO eCTh Jieued-
HOTO BO3JIEVICTBUA MMITYJbCHBIMM TOKaMM Ha OoJjie-

Boii ogar. YOHC Oblna IMIMPOKO BHEOPEHa B KJIMHU-
decKyro InpakTuky B 1972 r. C Tex mmop B MMPOBOIL
MeaVI[VMHE HAKOILJIEH OOJIBIION KJIIVMHUYECKUII OIIBIT
sperTnBHOrO0 mpumenHenusa UOHC pna kymnwmpo-
BaHMA OOJIEBOTO CMHIAPOMA PAa3JIMYHON STUOJIOTUN
[12—17]. O6 sdpderTnBHOCTM TpuUMeHeHra HOHC
mpu 60JIEBOM CUHIPOME, BLI3BAHHOM OCTE0aPTPUTOM
KOJIEHHBIX CYyCTaBOB, CBUAETEJILCTBYET PAJ METaaHa~
JIM30B M CUCTEMHBIX 0030pOB JMTEepaTypsl [12—17].
duuammueckas 3JIEKTPOHEPOCTUMY JIALINA
(I9HC) — BapmanTt YO3HC c guddepennypoBan-
HBIM IIOAXOJ0M K BbIOOPY 30H BO3JIEMICTBUA U OIITH-
Mu3anyeit 1e4eOHOro BIAMAHNUA 9JIEKTPUYIECKOT0 TOKa
Ha pedJIeKCOTeHHbIe 30HbI U aKYIIYHKTYPHBIE TOYUKA
s obes3bonmBaHMA U JiedeHUs (PYHKIVOHAJIBHBIX
paccTpoiicTB, pa3paboTaHHBIN POCCUICKOM KOPIIO-
pammert TK «JIOHAC». IOHC — »To Meton Je-
4eOHOTO BO3JENCTBMSA Ha PeLeNTOPHBII ammnapar
KOKHBIX ITOKPOBOB (OMOJIOTMYECKN aKTUBHBIE TOY-
KI, YyBCTBUTeJbHbIE adpepeHTHbIe ITPOBOJHUKIN)
B 30He 00OJIM OYEeHb KOPOTKMUMM IO IJIMTEJIHLHOCTH
(400 mxc) HEVIporionoOHBIMM 110 (hopMe (OMUIIOIAPHBI-
M) 3JIEKTPUUECKYIMY VIMITYJIbCAMM HU3KOM YaCTOThI
10—200 T'n m HMBKOV MHTEHCUBHOCTU (B CpelHEM
200—400 mxA) [10, 18]. JauTenbHOE IpUMEHEHUE
JOHC Bo3MOKHO OsarofapsA M3MEHUYMBOCTY (POPMBI
¥ aMIUIMTYZAbl BJIEKTPUYECKUX VMIIYJIBCOB B XOZe
CTUMYJIALMM, YTO YMEHbIIAeT 3(PQEKT NPUBBIKA-
HUA BO30yIMMBIX TKaHell U ofecreduBaeT HAKO-
OUTEJNbHBI 3(P(PEeKT B KyPCOBOM JI€UEHVUM W JJIM-
TeJIbHOe IocjeniericTBre. JIMHAMUYECKY M3MEHA0-
masacsa popMa MMITYJIBCOB IIPUBOAUT K aKTMBAIUN
HEPBHBIX BOJIOKOH Pa3JIMYHOTO AMaMeTpa, uTo IIo-
3BOJIAET OOHOBPEMEHHO IIOJIaBJATH 3KTOINYECKYIO
aKTUBHOCTb M aKTUBMPOBATbL AHTUHOLUIIENITVBHYIO
CHCTEeMY, B pe3yJbTaTe 4Yero JOCTUTaeTCA CTOMKMIA
aHaJbreTydeckuii ekt B Jr000M YacTy creKkTpa
OoJieBoro cMHAPOMA. OTO O3HAYAET, UTO aIllapaT UH-
IVUBUAYAJIBHO IJIS KasKIOr0 desloBeKa AJIA pedpek-
COTEHHOI 30HBI B OIIpEeJleJIEHHOE BpeMs II0n0MpaeT
KOHKpeTHYI0 opMmy mmmysbca [10, 18]

ITIpu comocraBnennn martoreHesa 00JIEBOTO
¥ BOCHAJNUTEJLHOTO CHHIPOMOB C MEXaHM3MOM
nevictBua JOHC-Tepanmy, MOKHO OTMETUTD BJIUA-
HIe AVHAMWUYECKO 3JEeKTPOCTUMYJIALMM Ha BCe
3BEeHbA U YPOBHM Pa3BUTUA [IATOJOIMUECKUX IIPO-
neccos npu OA [10, 18]. B xoxe nposenenusa JIHC
MIPOMCXOOUT ONTUMM3ALMA (PYHKUVOHVPOBAHUA
QHTWHOLMIIEITUBHBIX ¥ TPO(MUUECKUX IIPOIIECCOB
B IIATOJIOTMYECK!M M3MEHEHHBIX TKAaHAX ¥ OpraHax
3a CcYeT MeCTHBIX, CErMeHTapHO-pedIEKTOPHBIX
mporeccoB ¥ o0mmx peaxunii. CyliecTBEHHYO
poJib B cpopmMupoBaHNUM JedeOHBIX d3(P(PEKTOB TaKk-
JKe UIpaloT MICUXO(U3UOJIOTUUECKNE (PEHOMEHEI
OTBJIEYEHVA U CyrrecTuBHbII ddpderT [10, 18]

Hens uccaegoBanuss — omnpeneneHne 3pdex-
TuBHOCTU U Oezomacuoctu JOHC B KauecTBe cum-
nToMaTndeckoro cpexpcrsa npu Jgedennu OA ko-
JIEHHBIX CYCTaBOB.
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MarepuaJjbl I METOIBI

Ha nepBom sTame npoBeneHO OIHOLIEHTPOBOE
IMJIOTHOE PaHIOMM3MPOBAHHOE ILIaleb0-KOHTPO-
JqupyeMoe uccjenoBaHue Ha 0ase Kadenpsl ce-
mertHoV Meguiinabl PI'BOY BO YT'MY Mwuusnpa-
Ba Poccun ¢ ywactmem 58 mammeHTOB, HA BTOPOM
aTale — MHOIOLIEHTPOBOE PaHJAOMM3VPOBaHHOE
ZIBOJHOE cJIelioe I11are00-KOHTPOJIUPYyeEMOoe Mcce-
rosanye (PI'BOY BO YI'MY Mwuusnpasa Poccun,
r. ExatepnnaOypr, roposckoil peBMaTOJIOIMYeCKI
nentp MAVY3 «lopoxckasa KauHMYECKas O00JIb-
Hur@a» Ne 40, r. Ekarepunbypr; PTEHY «Hayu-
HO-JICCJIEIOBATEJIbCKMUII MHCTUTYT PEBMAaTOJIOIUN
um. B.A. HaconoBoit», r. Mockra; PI'FOY BO
«fIpocymaBCcKMiI TroCyZapCTBEHHBIN MeOUIIMHCKUN
yHuBepcureT» Munsapasa Poccun, r. pocaasas,
T'BY 3 CeepanoBckoii obmactu «I'opoackas 60abHMI-
na r. IlepBoypasibck» ¢ ygactuem 132 mammeHTOB.
ITanueHnTr], COOTBETCTBYIOILME KPUTEPUAM BKJIO-
4eHUsd, ObLIM PAaHIOMMU3VPOBAHBl B JBE TPYIIIBL:
rpynny OOHC, nonydaBIiIyro JiedeHMe aKTUBHBIM
annapartom JAnaIoHC-IIKM, u rpynmy, B KOTOpPOI
npuMeHANca anebo-anmapar dualOHC-IIKM,
paspaboraHHBII Ha 0asze 3aBOJA-MB3TOTOBUTEJA
TK «IOHAC» B r. EkaTepunbypre. Anmapat mia-
1ebo II0 BHEIIHVMM XapaKTepPUCTUKAM He OTJIU-
4Jajica OT paboTaIoIIero ammnapaTta. BCe 3BYKOBBIE
CUTHAJIbI, HAOIIVICM Ha OUCILJIee 6bIJII/I MIOEeHTUYHBI,
eIVHCTBEHHOE pPAa3JMuie COCTOSAJIO0 B OTCYTCTBUM
IPOAYLMPOBAHNA BJIEKTPUIECKNX cUTHAJIOB. [larm-
enTol rpynnsl JOHC nosryyanu jJedyeHnue aKTUBHBIM
anrnapaToM B pesKkuMe CTUMyJIarmm « Tepanmsa», ga-
crota 77 I'm, ypoBeHb MOLIHOCTM — 1D enmHMIL,
IPOAOJIKUTENBbHOCT Iponenypbl — 30 MMHYT.
Kypc neuenus cocraBua 10 exegHEBBIX ITPOLIENYP
C IepepbIBOM Ha BBIXOAHble nHU. IIpoBeneH aHa-
qu3 Intention-to-treat (amaams mo HazHaYeHHOMY
Jedyenno). CtaTucTudecKknuii aHams3 ObLJI OCYII[eCT-
BJIEH C JCIIOJIb30BAHMEM JIMIIEH3MOHHOTO CTATUCTI-
geckoro nakera Stata 13. B rkadecTBe mepBUYHOM
KOHEYHOJ TOYKM MCIIOJIb30BaJIca MHAEeKC JlekeHa,
B KadecTBe BTOPUYHBIX — MHTEHCUBHOCTbH O0JIM
0 BU3yaJbHO-aHaJIOTOBOW IkaJje (BAIII), Tect
«Beramp u mam» (“Stand up and go”), mkaza
WOMAC (The Western Ontario and McMaster
Universities Osteoarthritis Index — cnenmdnae-
CKMUII OIIPOCHMK JJI OLIEHKM OO0JIM B KOJIEHHBIX CYy-
CTaBOB IIpM ocTeoapTpuTe). JONOJHUTETIHLHO Olle-
HMBaJIMCh cyTo4dHasa norpebHocts B HIIBII, ynos-
JIETBOPEHHOCTD JIeUeHMEeM ITallieHTa ¥ Bpada.

PesysabTaTsl

VlccnenmoBanme nokazasio, uro JOHC npuBogmia
K OBICTPOMY CHMKEHMIO MHTEHCUBHOCTY 0O0OJIM B KO-
JIEHHOM cycTaBe B cpenHeM Ha 5—8 mm mo BAIIT
Ccpas3y II0 OKOHYAHUM IMPOLEeAypPbl IPU OTCYTCTBUN
IVMHAMMEY 001 Ha (POHE IIPOIenypPhl, IIPOBOAVIMON
nnanebo-annaparom. B rpynne JOHC mHTEHCHB-
HOCTb OoJstut mo BATIIT Oblyia cTaTMCTUYECKN 3HAYUM-

MO HMKe ITOCJIe KadKAOM IpOoIlefyphl JeUeHNs, Ha
KOTOPOJ IIPOBOAMJIACH OLIEHKA, 3a MCKJIOYEHUEM
YeTBEPTOro BM3UTA, IIPU DTOM Pa3jMuMs B IIOKa-
3aresnax 6osm o BAIIl mMesxkny rpymnmnamu o IIpo-
1enypbl He ObLIM BBIABJIEHBL Ilociie 3aBepiieHNA
Kypca Jeuenus u3 10 mporenyp B TeueHMe MecsAla
mocJienyomiero HabJsroneHusa MHTEHCUBHOCTE 60Jm
no BAIII y namuentoB rpynnsl JOHC Obina Hu-
JKe, yeM B rpyime miaiebo. Yepes 2 Hemeau moce
OKOH4YaHNA JedeHuda B rpyume JOHC 6osb coxpa-
HAJIACh Ha IIpPe’KHEM YpPOBHEe, TOrZa KakK B TPYIIIe
mranebo HabJII0IaJICA POCT ee MHTEHCUBHOCTY. OTO
IIPOABMUJIOCH B CTATUCTUUECKY 3HAYVMOM Pas3JINinm
nauabix BAIIL: mokasaTejslb MHTEHCUBHOCTU 00JIM
no BAIII 6e1n Husxe B rpynmne JOHC (p = 0,003).

Cratuctudecku 3Ha4YMMOe yJIyUIlleHNe MHIEKCa
JlekeHa TIpu mMcCIeOBaHMM B AVHAMUKE 3a(UK-
cupoBaHo Toabko B rpynmne JOHC (p <0,0001).
IIpu sTOoM HaAOJIOZAJIOCH CTATUCTUYECKM 3HAYUM-
MOe pasjuuye MexXIy TpyIIaMu IpK II0CJelHEM
Busaute Jjedenusa (p = 0,001) u BusurTe HabIOIE-
HUA dYepes3 MecdAll IIocje OKOHYaHUA Kypca Tepa-
muu (p = 0,001). B rpynne IOHC gona manueHTOB,
Y KOTOPBIX K KOHITY MCCJIeLOBAaHUA (ZecAToMy ce-
aHcy) uapekc JlekeHa cHu3mJiCH, OblIa JOCTOBEPHO
B 2 pasa Bblllle, 4eM B rpynme miarebo (p = 0,001).

CraTtucTtudecky 3HAYMMble Pa3aU4IUA MEKIY
rpynmaMyu 1o BpeMeHM Tecrta «BcraHb U manm»
¢ MeHbIIMM BpeMeHeM B rpymire JOHC noasumics
K KOHI[y Kypca Tepammy M COXPaHANNCH B Tede-
HJEe MecAna Iocje ero okoHdauuda. CTaTucTudecku
3HAYMMas PasHUIA MEeKIY PyIIaMy II0 BpeMeHU
Tecra «BeTaHb M mMOon» MOABUJACH IIOCJIE IIIECTON
npouenyps! Jedenusa (p = 0,041), coxpananacbk 1o
nocJyenHeii, necaroyt mnpouexnyps: (p = 0,010), =Ha
BM3UTax HabisoneHus depes 2 Henesn (p = 0,018)
¥ depe3 4HeThIpe HemeJsy IIOCJIe OKOHYaHUA Kypca
Tepamuu (p = 0,025). Bo Bcex cuaydaax pasamyamii
6aJsn Tecta «BeraHb M way» OBLI HMIKE B IpYIIIe
OJOHC. B rpynne IOHC ormMeueHO yMeHbILIEHME
BpeMeHM TecTa IIOcJe IPoLenyp Ha BceX ceaHcax
JIeYeHU.

Cymmapubiii magekc WOMAC, wuazexkc orT-
IeJIbHBIX IIOMIIKAJ B XOJ€e MCCJIeNOBAaHUA HOCTO-
BEPHO He pasjuyajicad B TPYyNIax HM HA OJHOM
u3 BUBUTOB. JloCTOBEpHOe CHIIKEHMEe CyMMap-
Horo mHAekca WOMAC 6bLI0 3aperucTpupoBaHO
B rpymne JOHC, HaumHasa ¢ TpeTbel Npolenypsl
(p;—, = 0,008), a B rpynme maanebo — c IIecToit
npouenypsl (p;_; < 0,001), 1 coxpaHAJOCh IO KOH-
na ucciaenoBanua. CHMUIKeHME CpelHero cyMMmap-
Horo uaaexca WOMAC 6b110 O0Jiee BbIpasKeHHBIM
U riocsenoBaTeNbHBIM B rpymnne JJOHC, xora craTu-
CTUYECKM 3HAYUMMBIX Pa3JIMUMII MEXKAY IpPyIIaMyu
IIPOJIEMOHCTPMUPOBATL HE YAAJOCh. AHaJM3 IIOKa-
3aJI, 4TO B I'pyIIle manebo yIydilineHue cyMMapHO-
ro nggekca WOMAC npoucxoniio TOJBKO 3a CUEeT
nopmkaasl 6osy. IIpu sTtom B rpynme HIHC mo-
cJleloBaTeJbHAA IIOJIOMKUTEJIbHAA OUHAMMKA BCEX
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IoAIIKaJj ObljIa CTAaTUCTUYECKY 3HAYMMON HauMHAA
€O BTOPOTO BUBUTA.

CraTucTudecky 3HAYMMON Pa3HULBI MEXKIY
rpynnamMu 1mo gacrtore npuema HIIBIT mHe 6bL10
oOHapy»KeHO HM Ha OZHOM U3 BU3UTOB.

Ilocne oxoHuaHMA Kypca Tepanmu B MccJeoBa-
HMY ObLiIa OTMedeHa BBICOKASA YIOBJIETBOPEHHOCTh
[alVIeHTOB M JledalllMX Bpadell pe3yJsbTaTaMu
npumenenus JOHC, KoTopas cTaTUCTUYUECKU 3HA-
qMMO IIpeBOCXOoanJia yAOBJIETBOPEHHOCTDL B I'PDYIIIIe
nnaiebo. KosmduecTBO NDAIMEHTOB, IIOJIOMKUTEJIb-
HO OIIEHMBIIUX BQPQPEKTUBHOCTL JI€UEHUs, OBLIO
B 1,5 pasa Ooabirte B rpymnme JOHC, ywem B rpymnme
nanebo (57,4 % B maiebo rpymnme npotus 34,6 %
B JIOHC rpynmne; p = 0,004). Bpaunr npasasam mo-
JIOSKUTEJIbHYIO OLleHKY JiedeHus B 1,7 pasa dale
B rpymme JJOHC: B 76,8 % cayuaes B rpynne JOHC
un B 45,6 % caygaes B rpymie miaaie6o (p < 0,0001).

ITanmmenTtsr xopomo nepenocunu JIHC-rtepa-
IIMI0, 4aCTOTa HeYKeJaTeJbHBIX ABJIEHUI CTaTUCTU-
YecKM JOCTOBEPHO He pasymMdaJach MeKIy IpyI-
namu (p = 0,999).

OO0cy:kaenne pes3yabTaTOB

JanHOEe mccienoBaHME JOKas3aJl0  XOPOIIYIO
spperTrBHOCTE JOHC-Tepanum ns yMeHBIIEHUA
BBIPaKEHHOCTY OOJIEBOTO CUHIPOMA U YJIYUIIEHUA
pyuriym npu OA KOJIEHHBIX CyCTaBOB. O(PQPEKTUB-
HocTh JIOHC npn jeverun OA KoJeHHBIX CyCTaBOB
Ob11a n3ydena B 2010 r. oTedeCTBEHHBIMI MICCIIEOBA -
Tesamu [10, 18, 19]. YcraHOBJIEHO, YTO BO3EICTBIE
IVHAMWYECKO! DJIEKTPOHENPOCTUMY AN (OLHO-
KpaTHOe U KypcoBoe) obecrieunBaeT 00e300JMBat0-
LIV Y CIIa3MOJIMTIYEeCKUI 9(ppeKTh! y 60sbHBIX OA
KOJIEHHBIX CYCTABOB, & IIPY HAJIMYMY CMHOBUTA OKa-
3bIBAET IPOTHBOBOCIIAJIUTETILHOE AEMCTBUE, O UEM
CBUJIETEJBCTBYIOT JOCTOBEPHBIE M3MEHEHUS U pe-
3yJIbTATHI OLIEHKM CUMIITOMA 060JIM CaMMM [TaIlMeHTOM
(BAIII), nanHble (DYHKIIMOHAJLHOTO TECTUPOBAHNAA,
a TaksKe KJIMHMKO-JIabopaTopHbIE IIOKa3aTes BOC-
nasieHnd. Ilo pesysbTaTaM IPOBEIEHHOTO MCCJIEI0-
BaHMA 3P(PEKTUBHOCTD AVHAMIYECKON DJIEKTPOHE-
pocTuMyIAnUM y 60JbHBIX, cTpagaommx OA KojgeH-
HBIX CyCTaBOB, coctaBmia 96 %. TepaneBTmueckmii
acpdert JJOHC coxpansaca 10 6 mecsleB y 00JbHBIX

C YMepPEeHHBIMM ¥ BbIPAKEeHHBIMY IIPOABJICHUAMIY CH~
HOBWTA, CBBIIIIE 6 MeCsAIleB — B OCHOBHOM ¥ GOJIbHBIX
apTPO30M KOJIEHHBIX CYCTAaBOB C CYOKJIMHUYECKVIM
n CJIa6bIM IIPOABJIEHUAMM CMTHOBNUTA.

BmecTe ¢ TeM [naHHOe uCCJeOBaHME MMEJIO
PAL MeTOIOJIOTMYECKUX HEeIJOCTATKOB: Pa3JIMYIHOe
KOJMYECTBO B IAI[VEHTOB CPaBHUBAEMbBIX IPYII-
rnax (B rpyrme akTUBHOro JedeHusa — 60 gesoBexk,
B rpyume maanebo — 30), rpynmna mianebo mosy-
JaJla Je4dYeHle O6I:>I‘IHI::IM BBIKJIIOYE€HHbIM allllapaToM
JOHC, uTo He yAOBJIETBOPSAET KPUTEPUAM I11a11e60,
He YKa3aHbI OCJEIlJIeHMe Y MeTOJl pas3fieslIeHNs Ia-
LMEHTOB Ha IPYyNnbl. BaskHO Takike, 4TO MCCIeI0Ba-
HUe ObLJIO BBITIOJIHEHO B OJTHOM IfeHTpe [19]. B cBaA3u
C 9TUM JJIs1 IOJIydeHns 60Jiee JOCTOBEPHBIX JaHHBIX
00 adppexTuBHOCTM M 6E30IIACHOCTY HPUMEHEHUA
OJOHC npu nevernnn OA KOJEHHBIX CyCTaBOB Opra-
HIM30BAHO MHOTOLIEHTPOBOE PaHAOMU3VPOBAHHOE
JIBOVIHOE cJIeTIoe IJ1a1eb0-KOHTPOoJIMpPYyeMoe Kcce-
OBaHIMe, B KOTOPOM ObLIM yCTpaHEHbI HEJOCTATKY
npenbinymiero [20]. B wacTHOCTHM, B KadecTBe ILJIa-
11e00 IPMUMEHAJICA CIENMAJIBHO padpaboTaHHbIi Ha
6asze 3aBOJIa-MBTOTOBUTEJS aNllaparT, B MICCIeNOBa-
Hyy OBLIO IPOBEZEHO ABOJHOE OCJIeIJIeHVEe U paH-
IOMM3alMA IalMeHTOB Ha TPYINbl IPOTPaMMOIl
CJIy‘Iaf/IHbIX qriceJi, IIpMMEHEHbI COBPEMEHHbIE Me-
TOJBI CTATUCTUIECKOI 00paboTky pesyabTaTos [20].

PesgynbpraTel JaHHOTO MCCJIEZOBAHMSA COIIOCTA-
BUMEBI C Pe3yJbTaTaMM CUCTEMATUYECKOro 0030pa,
BKJIIOYAIOIIero 18 paHnoMmu3MpPOBaHHBIX KJINHIYE-
CKMX MCCJenoBaHuil, 14 13 HUX BOLLIM B MeTaa-
a3 L. Chen & Z. Zhou (2015), ycTaHOBMBIINX
IOCTOBEPHOE CHMIKeHMe 00JM B IpyIIax JiedeHUA
YOHC (p <0,00001) [15].

3akJrodyeHue

Taxym 06pa3oM, maleHTaM C 0CTe0aAPTPUTOM KO-
JIEHHBIX CYCTABOB, IIPOABJIAIOIINMCA O0JIE€BBIM CUH-
IPOMOM, IJIf CHMYKEHUS ero MHTEHCUBHOCTU MOLYT
ObITL peromeHs0BaHbl ceaHnchl JJOHC-tepanuu mo
30 myryT anmmapatom JnaJOHC-IIKM. [ljsa OsicTpo-
IO CHIMIKeHMUA DOJIM MOSKHO JICIIOJIb30BATh Pa30BbIe
IpOLle Ay Phl, HO AJIA YJIy4IIeHN s (PyHKIIMOHAIBHOTO
COCTOSHMSA CyCTaBOB KeJIaTeJIbHO IIPOBEeIEHE CTaH-
JapTHOTO Kypca Tepanuu us 10 mpoueznyp.
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