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PE3IOME

BBEJEHUE. lMnepakTnBHbIN MoYeBoit Ny3bipb (TAMI1) — 3TO CUMNTOMOKOMMAEKC, BKAOYAOLWNIA B C€6A YPreHTHOCTD,
yuallleHHOe MOYENCNyCKaHe, UMMNePaTUBHOE HEeiepKaHVe MoUM U HOKTYypuio. Mignonatmnyeckas ¢opma FAMIT cBszaHa
¢ puchyHKUMen nepefadun CEHCOPHOIO CUMHana Ha YpoBHe neprdepryeckrx 1 LeHTPanbHbIX OTAENO0B HEPBHOW CUCTEMDI,
YTO NPUBOAMT K rMNepCceHCOPHOCTN MOYEBOrO My3bipA. HN3KMI ypoBeHb NPUBEPXKEHHOCTU NALMEHTOB K IeKapCTBEHHOM
Tepanuu FTAMI 1 BbICOKMIN YpOBEHb OTKa3a OT NpuemMa NpenapaToB NoJUYepKMBatoT akTyanbHOCTb NMoncKa HOBbIX b dek-
TUBHbIX METOAO0B BO3[ENCTBMA Ha HUXKHME MoYeBble NyTu. MarHutHaa ctumynauua (MC) ABnAeTca nepcnekTUBHbLIM He-
MeZLVIKaMeHTO3HbIM METOAOM JieyeHUA AUCOYHKL MM HAMKHUX MOYEBBIX MY TEN.

LENb. N3yuntb 3¢ deKTnBHOCTb 1 6e30MacHOCTb MeTofa cakpanbHo MC y XeHLUH C MANONATUYECKO AeTPY30pPHOM
runepakTnBHocTbto (A6 n cumntomamm FAMIT.

MATEPUAJIbl U METOADbI. B oguHoYHOE cnenoe npocneKkTnBHOE PaHAOMU3NPOBAHHOE CPaBHUTENIbHOE UCCNefoBaHNe
BKJ/IIOYEHbI 55 MaLMEeHTOB XEeHCKOro nona ¢ ypoamHammiyeckn noaTeepkaeHHon nanonatuveckon Ar. MaymeHTKn 6binm
pa3feneHbl METOAOM MPOCTOM PaHAOMM3aALMM Ha OCHOBHYIO rpynny (n = 29), nofyyaBsluyto B TedeHue 5 Hegenb 3 pasa
B Hegenmo MC ¢ yactoToin 5 'y Ha 06nacTb cakpasnbHbIX KOpPeLWKOoB (S2-S4), u rpynny nnauebo (n = 26), B KOTOpoli NpoBo-
Annacb UMUTaLMA CTUMYAALNN.

PE3YJIbTATbI U OBCYXKOAEHUE. MNpoBeaeHHOe nccneoBaHve BbIABUIO, YTO cakpasnbHas MC focToBepHO 3dpdeKkTrBHa
B OTHOLWEHUM KNrHMYecKnx cumntomos FAMI npu ngnonatnyeckon Ar. JuHammKa KNMHNYECKUX CUMNTOMOB NOATBEPXK-
JaeTca n3MeHeHVeM ypoarHaMmyecknx napameTpoB. IddeKT cakpanbHon MC goctoBepHO npeBocxoanT nnaue6o. MC
ABnsAeTca 6e3onacHol NpoLeaypon 1 XOPOoLIO NEPEHOCUTCA NaLUeHTaMu.

3AKJTIOYEHUE. MeTog cakpanbHoit MC, 3¢ppeKTBHOCTb KOTOPOro JOKa3aHa B CPaBHeHWN C nalebo, pekoMeHayeTcs
BKJ/IIOYATb B CXeMY Tepanuvm NaLMeHTOB C nanonaTtndyeckon dopmori TAMI. MexaHusm gelicteus cakpanbHon MC cBsizaH
C aKTMBaLMen CMMMNATUYECKNX Y MHIMOUPOBaHMEM NapacUMNaTUYECKNX BIUAHNWIA, @ TaKXKe N3MEHEHUEM CYNnpPacnnHanbHOro
KOHTpONA 1 LepebpanbHOM akTUBHOCTY.

KJTIOYEBDIE CJTIOBA: runepaktveHbIii MOUYEBOW Ny3blpb, CakpasbHas MarHUTHas CTUMYAALWSA, HeAep)KaHe Moul,
navnonaTMyeckasa AeTpy30pHas rMnepakTUBHOCTb.
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ABSTRACT

INTRODUCTION. Overactive bladder (OAB) is a symptom complex that includes urgency, frequent urination, imperative
urinary incontinence and nocturia. The idiopathic form of OAB is associated with dysfunction of sensory signal transmission
at the level of the peripheral and central nervous system, which leads to bladder hypersensitivity. The low level of patients’
compliance to OAB drug therapy and the high level of refusal to take drugs emphasize the urgency of finding new effective
methods of influencing the lower urinary tract. Magnetic stimulation (MS) is a non-drug treatment for lower urinary tract
dysfunction.

AIM. To study the efficacy and safety of the sacral MS method in women with idiopathic detrusor overactivity (DO) and OAB
symptoms.

MATERIALS AND METHODS. A single blind prospective randomized comparative study included 55 female patients with
urodynamically confirmed idiopathic DO. The patients were divided by simple randomization into the main group (n = 29),
which received MS 3 times a week for 5 weeks with a frequency of 5 Hz per sacral root area (52-54), and the placebo group
(n = 26), in which sham stimulation was performed.

RESULTS AND DISCUSSION. The study revealed that sacral MS is reliably effective against the clinical symptoms of OAB
in idiopathic DO. The dynamics of clinical symptoms is confirmed by changes in urodynamic parameters. The effect of sacral
MS significantly exceeds placebo. MS is a safe procedure and is well tolerated by patients.

CONCLUSION. The sacral MS method, the effectiveness of which has been proven in comparison with placebo,
is recommended to be included in the treatment regimen of patients with idiopathic OAB. The mechanism of action
of sacral MS is associated with the activation of sympathetic and inhibition of parasympathetic influences, as well as changes
in supraspinal control and cerebral activity.

KEYWORDS: overactive bladder, sacral magnetic stimulation, urinary incontinence, idiopathic detrusor overactivity.

For citation: Borodulina I.V., Kovalev G.V., Labetov I.A., Volkova O.V., Shkarupa D.D. Peripheral Sacral Magnetic Stimulation
in Patients with Idiopathic Overactive Bladder: a Single Blind Prospective Randomized Comparative Clinical Study. Bulletin
of Rehabilitation Medicine. 2023; 22(4):50-59. https://doi.org/10.38025/2078-1962-2023-22-4-50-59 (In Russ.).

* For correspondence: Irina V. Borodulina, E-mail: irina.borodulina@gmail.com, borodulinaiv@rmapo.ru

Received: 08.06.2023
Accepted: 11.08.2023
Published: 31.08.2023

BBEOEHUE

[MnepaKkTUBHbIN MoYeBoOW Ny3blipb (TAMI) — 3T0 cum-
NTOMOKOMIMJIEKC, BKITIOYAOLWNIA B ce6A ypreHTHOCTb (UM-
nepaTUBHbLIA MO3blB HA MOYeNCMNyCKaHune), yJyalleHHoe
MoueuncnyCcKaHue, nMnepaTnBHOEe Hefep)kaHne MOoYu
n HokTypwuio [1]. CyliecTByeT MHOXeCTBO 3TUOOrNYECKNX
$baKTopOoB Pa3BUTUA JaHHOW NAaTONOMV, Y YHUBEPCAJIbHOTO
naToreHeTMYeCKOro JleueHna AN Hee Ha AaHHbI MOMEHT
He pa3paboTtaHo. TAMI1 ABnAeTCA KNMHUYECKUM COCTOAHNEM,
noapasymeBatoLM Hanunyme BbllleyKa3aHHbIX CUMMTOMOB
y NaumeHTa, Npu 3TOM, COrMacHO NPeAsIoKEHHON TEPMMHO-
norum ICS (International Continence Society, MexayHapoa-
Hoe 006LWeCcTBO MO UCCIefOBaHMIO NPO6NeM HefepKaHNA
Mouu), NaTodpm3noNorMYecKorn OCHOBOM, BbIABIAEMOW B XOfe
KOMMJIEKCHOTO YpOoaMHaMMyeckoro nccnegosanus (Kyau),
MOXET BbICTYNaTb feTpy30pHas runeppednexkcua (mpu Hanwv-

ARTICLES

YnM HEBPOJIOTUYECKOTO 3a60s1eBaHNA KaK 3TUOSOMMYECKOro
dakTopa) nunu geTpysopHas runepakTnBHocTb, Al (B ciyyae
OTCYTCTBUA HEBPOJSIOTMUYECKON NN Kakor-nnbo apyroi npu-
UYMHbI, 06bACHAOLWEN pa3BuTMe natonorun) [2, 3]. OgHako
Tonbko Yy 50 % naumeHToB ¢ cumntomamu FTAMI B xoge KYAN
MO>KET ObITb BblIBIEHA MMNePaKTUBHOCTb AeTpy3opa [4].
NononaTtnyeckas ¢opma FAMII, Kak cunTaloT uccnepoBa-
Tenu, cBAsaHa ¢ AncyHKUMEN nepenaym CEHCOPHOro Cur-
Hana Ha YpoBHe neprndepuyecknx 1 LeHTPabHbIX OTAEN0B
HEepPBHOW CUCTEMBI, YTO NPUBOAUT K M’MNEPCEHCOPHOCTU MO-
yeBoro ny3bipa [5-8]. Mo gaHHbIM NUTEpPaTypbl, Hanbonee
yacto namnonatnyecknn FAMIT BcTpeyaeTca y »eHLWwuH [9].
YCTaHOBNEHO, YTO CEHCOPHaA UHPOPMaLMA OT MOYEBOTO
ny3blpA nepefaeTcsa Mo Ta30BbIM Y FTMNOracTpPaabHbIM He-
pBaMm, B TO BpPeMs KakK OT LIeNKM MOYEBOTO Ny3blpA 1 MoYve-
NCMNyCKaTeNbHOro KaHana CUrHan nepefaeTca rno nosoBbim
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1 runoracTpanbHbiM HepBam [10, 11]. AbdepeHTHble KomMo-
HEHTbI 3TUX HEPBOB COCTOAT U3 MUENUHN3NPOBAHHDBIX (AJ)
N HEMMENVHM3NPOBaHHbIX C-akcoHOB. IMeloTcAa faHHbIe,
yto npu TAMI1 ocHOBHaa posnb B NPOBeAEHNM CEHCOPHON
nHdopmaLmm OT MOUEBOTO My3bIPA B CMMHHON MO3T Nepexo-
UT OT AS-BONOKOH K HEaKTUBHBIM B HopMe C-BonokHam [12].
Ha ypoBHe cnHHOro Mo3ra LeHTpaMm — «KOJIeKTopammu»
YyBCTBUTENbHOW MHOPMaLun ABnaloTca agpa OHyda (nono-
BOW HEpPB), CaKpasibHOTO LieHTPa MoYencrnyckaHnaA (Ta3oBbil
HepB), PacnosioXeHHble B cermeHTax $2-S4, n nHtepmegu-
onatepanbHble Agpa 60KOBbIX POroB (rMnoracTpanbHbIN
HepB) rpygonoAacHnyHoro nepexoga (Th10-L1). HelipoHsl
CMUHANbHbIX LIEHTPOB CBA3aHbl MeXay COO0I U Bblllene-
XKalMmKM ynpasnaaoLWwyMm CTPYKTypamMmy roloBHOro Mo3ra
C MOMOLLbIO NPOEKUMOHHbIX cBA3en [13].

B coBpeMeHHbIX pyKOBOACTBaxX NpeAnaraeTca NMHeNHbIN
nyTb KOPPEKLUM faHHO NaToNION M, OCHOBAHHbIN UCKIIOYW-
TeSIbHO Ha CTENEeHN NHBa3MBHOCTU MeponpuATua (pusmnore-
paneBTMYECKOe leYeHne 1 NoBefeHYecKasn Tepanusa, Nprem
Me[MKaMeHTO3HOW Tepanunm, MUHUManbHO-MHBa3VBHbIE NPO-
Lefypbl U XMpypruyeckoe fieyeHrne). Tem He MeHee HU3KNI
YPOBEHb NPUBEPXKEHHOCTN NMaLMEHTOB K JIEKapCTBEHHOM
Tepanuu 1 BbICOKMIA YpOBEHb OTKa3a OT NpriemMa npenapaTos
B CBA3M C Pa3BMBAOLLMMUCA HeXenaTeNbHbIMU ABNEHUAMY
1 HEOHO3HauHble pe3ynbTaTbl MPOBeLEHHbIX KIMHNYECKMX
nccnefoBaHUN, CPaBHUBAILWMX UCXOAbl XUPYPryeckoro
neyeHunsn, NOJYEPKUBAIOT aKTyaNlbHOCTb MNOMCKA HOBbIX 3¢-
$EeKTUBHbIX METOLOB BO3AENCTBMA Ha HUXHMNE MOYEBbIe
nyt [14-17].

Cpeau nepcnekTMBHbIX METOAOB HEMHBA3VBHOIO ¢pr3no-
TepaneBTMYECKOro BO3AeNCTBMA 3HaUNTENbHOE pacnpo-
CTpaHeHue nonyymna marHutHas ctumynauma (MC), npea-
cTaBnawLWan cobon Bo3aencTame NMynbCHbIM MarHUTHbIM
nosiem pasfinyHomn nHTeHcMBHocTM [18-20]. dddeKkTnBHOE
nprvMeHeHne B coBpemeHHon npaktuke MC Kak B Buae
TpaHCKpaHWasbHbIX, Tak 1 nepudepuyecknx MeToAUK CTano
BO3MOXHbIM Gnarofjapa cneumanbHO CKOHCTPYMPOBaHHbIM
MarHUTHbIM CTUMYNIITOPaMm, KOTopble NpeAcTaBnAaoT cobon
reHepaTop CUIbHOTOYHbIX UMMYNIbCOB, CMOCOBHBIX CO3Aa-
BaTb Pa3pALHbIA TOK O HECKONbKUX TbICAY amrep, KOTOPbIN,
nonajgasa Ha CTUMYNUPYOLWMNIA MHAYKTOP, Npeobpa3yeTca
B KOPOTKUIM MarHUTHbIA MMMNYNbC C MIHTEHCMBHOCTbIO NONA
B HeckonbKo Tecna. B HacTosALlee BpemAa MHOrOUNCNEHHble
ony6nMKoBaHHble JaHHble CBULETENbCTBYIOT O HECOMHEH-
HOM BMAHUM MC Ha GYHKLMIO HUXHUX MOYEBbLIX NyTeNn
(HMIT) [10, 21-30]. Mpwn 3Tom 3ddekTUBHOCTL MC Npope-
MOHCTPVPOBaHa NP PasNnyHbIX BapraHTax MPPUTaTUBHbIX
HapyLueHWI moyemncnyckaHua (cumntombl TAMI], nmnepaTus-
HOe, CTPeCccoBOE, CMeLLaHHOe HeflepKaHre Mouu), B TO Bpe-
MfA KaK flaHHble npuMeHeHna MC npu runoToHUM 1 aTOHUN
MOUYEBOTO My3blPsA, CONPOBOXKAAIOLNXCA 3aAEPXKKON MOYM,
BECbMa HEMHOTOUMCIIEHHbBI 1 MPOTUBOPEUNBbI, UTO HE MO3BO-
nAeT pekoMeHA0BaTb MeTOANKY B Tepanuu 3Tnx Gopm gmc-
byHKumm HMIM [31, 32]. B Helpoyponornyeckorn npakTrke
B KauecTBe MULLIEHN 1A BO3AENCTBUA NCMOSb3yeTca 0bnacTb
Ta30BOro AHa (ana JaHHOW METOAMKM YacTo UCMOb3yeTcA
TEPMUH «3KCTPaKoprnopanbHaa MarHUTHaaA CTUMYNALUA»)
1 NPOeKLMA BbIXOAA CaKpasibHbIX KOPELLKOB (CaKkpasibHas
unu TpaHceepTebpanbHaa MC). /1 B Tom, 1 B Apyrom ciyvae
npeanonaraemMbiM MeXaHN3MOM [eCTBUA ABNAETCA CTUMY-
nAaumna adppepeHTHbIX BONOKOH Ta30BOrO 1 NOJIOBOIO HEPBA,
YTO MPVBOAUT K aKTUBaLMM CUMMNATUYECKUX BAUAHWI 1 MO-

BECTHUK BOCCTAHOBUTENIbBHOM MEQULIUHDI | 2023 | 22(4)

JasneHunio napacumnaTtnyeckmx [10]. OgHako B JOCTYMHbIX
NCTOYHMKAX, MPOAHANIN3NPOBaHHbIX KOJINEKTUBOM aBTOPOB,
NMeITCA efVHUYHbIE NY6AMKaLMM O BO3MOXKHOCTY NpK-
mMeHeHua MC npu ngrnonatunyeckon ¢opme rAMIN [33, 34].
B cBA3M C 3TUM aKTyanbHbIM NPeACcTaBAAeTCA n3yyeHune 3¢-
deKkTMBHOCTY 1 6e3onacHoCTK cakpanbHon MC npu nano-
natnyeckom FAMI1 v geTpy30opHON rMnepakTMBHOCTH.

LEJIb

N3yunTb 3¢ deKTnBHOCTL 1 6e3onacHOCTb MeToaa ca-
KpanbHor MC y XeHLWKWH C MaMonaTnyeckon AeTpy3opHOM
rMnepakTMBHOCTbIO 1 cumnTomamm FAMIT.

MATEPUAJIbl U METOAbI
Au3aliiH uccnedosanus

MpoBeneHo oAMHOYHOE Cienoe NPOCMNEKTUBHOE PaHAo-
MU3MPOBAHHOE CpaBHUTENbHOE NccnefoBaHve. B nccnepo-
BaHWe BKJTIOYEHbI 55 NaLeHTOB XeHCKOro nona B Bo3pacTte
oT 32 fo 76 neTt (cpenHnin Bo3pacT coctaBun 43 + 14 ner).
[JaHHoe nccnepoBaHve 661710 0OA06PEHO STUUECKUM KOMU-
TeTom CaHKT-lNeTepbyprckoro rocyfapcTBEHHOrO YHUBEP-
cuTeTa (CM6IY) Ne 05/02 ot 05.02.2019. MNepen Hayanom mc-
cnepoBaHuA 6bino nonyyeHo MHGOPMMpPOBaHHOe cornacue
y KaXKAoWM MauneHTKM Ha yyacTue CornacHo XenbCUHKCKOM
Aeknapauun. NpoTokon gr3ariHa nccnefoBaHuA 3aperu-
cTpupoBaH Ha ClinicalTrials.gov nog Homepom NCT04578899.

Kpumepuu exknoyeHusa

KeHckuin non; Bo3pacT cTtaplue 18 net; Hannumne CUm-
ntomoB TAMIT (ypreHTHOCTb, yYallleHHOe MOYeuncnycKaHue,
MMMNepaTUBHOE HeflepXKaHe MOUYM U HOKTYPUSA); YPOLMHa-
MUYEeCKN NoATBEPXKAEHHaA nanonaTmyeckasa feTpy3opHas
rMnepakTMBHOCTb; NoANMCcaHHOe MHGOPMUPOBaAHHOE CO-
rnacue.

Kpumepuu HeeknroyeHus

Hannune metannnyecknx NMMNNaHTOB C BbICOKOW 3/1eK-
TPOMPOBOAHOCTbIO; HANMYME 3IEKTPOHHbIX MMMNAHTAPOBAH-
HbIX YCTPOMCTB, yNpaBnaowmx GU3nonornyeckumm GyHk-
LMAMK OpraHn3ma, B 30He BO3[eNCTBUA; anunenTuyeckme
MPWCTYNbl B aHaMHE3€; NPYEeM MeMKaMeHTOB, COCOOHbIX
CNpoBOLMPOBaTb CYAOPOXKHbIV MPUCTYN; 6epeMeHHOCTb;
TeKyLe onyxosneBble NPoLecCbl B MasioM Tasy MUan aHaMm-
HeCcTMYeCKoe yKa3aHne Ha HUX; Hannune NoATBePXKAEHHON
HEBPOJIOMMYECKOV NaTosoruy, KoTopas morna 6bl 6bITb Npu-
YnHOM HapyweHusa GyHkunmn HMI; nHdeKkunoHHble npo-
Lieccbl B ManoM Ta3y; COMaTMyeckan natonorua B Ctagum ge-
KOMMeHcaLmu; nposanc opraHoB Manoro Ta3a (II-IV ctaguu
no cucteme KonmM4yeCcTBEHHOWN OLEeHKM nposanca Ta3oBbIX
opraHoB POP-Q); oTka3 nognucatb MHGOPMUPOBAHHOE CO-
rnacue; ofJHoBpeMeHHoe NpumeHeHune gpyrux ¢prsnorepa-
neBTUYECKUX METO0B BO3AENCTBUA.

Kpumepuu ucknoyeHusa

Pa3BuTMe B NnpoLecce NCcnefoBaHnA CEPbE3HbIX HeXe-
naTenbHbIX ABNEHN Ha poHe Bo3gencTeua MC; pa3Butue
B X0fle 1CCefoBaHNA COCTOAHWI, aCCOLMMPYIOLLNXCA C KpW-
TEPUAMU HEBKIIOUYEHVA; JOOPOBOSIbHbIN OTKa3 MNALMEHTKN
OT faNibHelLWero yyacTa B UCC/ieoBaHunM.

[InA oUeHKN puTMa MoYEenCnyCcKaHUA 1 BbIABIEHUS CUM-
nTomoB FTAMIT go BKNoueHUA B NccneaoBaHme NaLmMeHTKn
3anoJIHANN AHEBHUK MOYENCNYCKaHNA, BaIMAN3MPOBAHHbIN
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[NA PYCCKOA3bIYHOW NONynALMmM ONpocHuK «Lkana cumnTo-
moB FAMI» (OAB g-SF/Overactive Bladder questionnaire
Short Form) n onpocHMK No oLeHKe BIVAHWA Ha KauecTBO
XKU3HM HegepkaHma moun ICIQ-SF. IHeBHMK moyemncnycka-
HMA ABNAETCA JOCTAaTOYHO NPOCTbIM U MHOPMaTUBHBIM AN-
ArHOCTMYECKMM METOOM, KOTOPbIN NPUMEHAETCA BO MHOTX
NCCNIeAoBaTENbCKMX PAaboTax Asist OLEHKN ANHAMUKY CUMITO-
MOB. B JaHHOM nccnefoBaHMY NAUMEHTKU 3anofIHANN ero
B TeueHue 72 4yacoB 1 OTMeYanu cnegytowme napameTpbl:
BpemMa MOYeNCNyCKaHUA, SN1M304bl Heaep»KaHUA Mmoun n/
WV IMNEPATUBHbIE MNO3bIBbl, KOIMYECTBO NCMOSIb30BaHHbIX
NPOKadoK, a TakXe KONMYeCTBO BbINUTON XnakocTu. LLka-
na cumntomoB TAMIN, npepgnoxeHHan B 2015 r., MoXeT u1c-
nonb3oBaTbCA ana auddepeHLmanbHOM ANarHOCTUKNA TUMOB
HegepXXaHMA MOUU 1 OLeHKM 3GDEKTUBHOCTY neyeHus [35].
OnpoCHUK cOCTOMT 13 6 BOMPOCOB 1 OLIEHUBAET, HACKONb-
KO YKa3aHHble CMMMNTOMbI PacCTPOMCTBa MOYENCyCKaHuMA
6ecnokonnu naymeHTa 3a nocnegHve 4 Hegenu, Npu 3Tom
6onbluee KONMYECTBO BblOpaHHbIX 6anioB COOTBETCTBYET
xygwemy coctoaHuo. OnpocHuk ICIQ-SF, npegnoxeHHbIN
obuwectBom ICS, oueHMBaeT BAUAHNE HELEPXKAHUSA MOYUN
Ha KauecTBO XM3HW NaumeHToB. [onyyeHHble Ha ero ocHoBa-
HUW pe3ynbTaTbl UHTEPNPETUPYIOTCA CieaytoWwnm o6pa3om:
0 6anf10B — He3HauuTeNbHaA CTeNEHb HelepKaHWsA Moul;
1-5 6annoB — nerkas cteneHb Hegep»kaHUA mouu; 6-12 6an-
OB — CpefHsiA cTeneHb HeaepXaHus mouu; 13-18 6an-
NOB — TAXKeNaA cTeneHb HegepaHua moun; 19-21 6ann —
OYeHb TAXKeNadA CTeneHb HegepKaHUA moum [36].

MNMocne 3anonHeHNA ANarHOCTUYECKNX OMPOCHMKOB Na-
LMeHTKam NMpoBOAMIOCh YPOANHaMUYeCKoe nccieioBaHme:
yCTaHaBMBanucb ypoanHamuyeckme Katetepsbl (Laborie,
KaHapa) 8 Fr B moueBoii ny3bipb 1 10 Fr Bo Bnaranuie. Qa-
30BafA rMnepakTUBHOCTb AeTpy30pa U TepMUHanbHasA ru-
nepakTMBHOCTb AeTpy3opa onpenenanncb Kak nogbembl
neTpy3sopHoro aasneHua (Pdet) B a3y HakonneHus [11].
Takxxe onpegenAnacb MakCUManbHaa LUCTOMETpUYeCcKasn
€MKOCTb (06beMm, Mpy KOTOPOM NMaLMUEHT YyBCTBYET CUbHbIN
No3blB 1 6oJble He MOXET OTKNIaAblBaTb MOYENCNyCKaHme),
MaKCMMarnbHas 1 CpefHAA CKOPOCTU NoToka Moun (Q-max
n Q-average COOTBETCTBEHHO), OCTAaTOYHbIA 06BEM Mouu,
€MKOCTb MOYEBOTO NMy3bIpA NpYi NEPBOM OLLYLLIEHNN, TEPBOM
Mo3bIBe 1 CUSIbHOM MO3bIBE Ha MOYENCYCKaHWe U JaBleHue,
co3fjlaBaeMoe [eTPy30PpOM B MOMEHT JOCTUMKEHMNA MaKCu-
ManbHOW CKOpOCTU MoYvencnyckaHua (PdetQmax).

MNMocne CKpUHKHIa 1 COOTBETCTBUSA KPUTEPUAM BKITIOUEHNA
MauUMeHTKM OblNv PaHLOMM3UPOBaHbI B 1BE IPyMbl: OCHOB-
Hyto rpynny 1 (n = 29) n rpynny nnaue6o 2 (n = 26). CkpbiToe
pacnpepeneHune NaLMeHToK OCyLLEeCTBANOCh C UCMOMb30Ba-
HVeM nocnefoBaTeNbHO NPOHYMEPOBAHHbIX 3aneyaTaHHbIX
Henpo3payHbiX KOHBEPTOB, coflepaLumx LdpoBow Kog na-
umeHTa. B nccnepgosaHmm 6bin NpUMeHeH OAUHOYHbIN CNIEMO
MEeTOZ, BCIIeACTBME Yero NnauueHTKM Obiiv nweHb! HGopma-
Lun O NonyyeHHOM fleyeHnn (cTumynaumsa/nnaye6o).

Ncnbityembim rpynnbl 1 (Fpynna akTUBHOIO IeYeHUs)
NPOBOAUNACE MarHUTHAA CTUMYNALUA B 0651acTn cakpanb-
HbIX KOPELKOB CMMHHOro MO3ra OAHOBPEMEHHO C ABYX
CTOPOH (MpoeKuus Bbixoaa Kopewkos S2-S4) Ha annapa-
Te «Henpo MC/[l PacwmpeHHbii Tepanestuyeckuiny (OO0
«HenpocodT», Poccma) HenpepbiBHO ¢ YacTtoTou 5 'y, Anu-
TeNbHOCTbIO 20 MUHYT 3 pa3a B Hefeso Ha NPOTAXKeHUN 5 He-
nenb (obuee konnuectso npoueayp — 15), UHTEHCUBHOCTb
noabvpanacb MHAMBYAYaNbHO, MO OLYLEHNAM KOMPOPTHON
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nepeHocnMocTy. [1na npouenyp MCNosib30BancA MarHUTHbIN
NHAYKTOP B dopme BOCbMePKIM (MHAYKTOP [BOMHON OXNaX-
faembii MO-02-100-0, 100 mm). B rpynne 2 (nnaue6o) npu-
MeHANCA NPOTOKoN nevyeHuns «Mnauebo», npesycMOTPEHHDIN
TEXHNYECKNMU XapaKTePUCTUKAaMMN MarHUTHOIO CTUMYIATO-
pa, C NpUMeHeHVeM NHAYKTopa-nnauebo B Gopme BocbMep-
Kun (MHpykTop AsonHon NO-02-100-M, 100 mm — placebo).
MpoTokon cTMynALMK GblN aHANOMMYHbIM TAKOBOMY B rpyn-
ne akTMBHOIO SleYeHua, NPU 3ToM MMuTauma paboTbl Npu-
60pa focTuranach 3a cyeT 3ByKOBOro addeKTa («Lenyxa),
KOTOPbIN CAbIWany nauneHTKK. MNauneHTKn He 6blin ocse-
JOMIIEHbI O TOM, B KaKyI0 rpynmny flieueHns OHN pacrpenerne-
Hbl COrfIacHO NpoLueaype OANHOYHOIO OCNenneHuns.

OueHka pe3ynbTaToB levyeHna Npon3Boaniack nocne
OKOHYaHMA NOJIHOTO Kypca, yepe3 5 Hegenb. MNauneHTkn
3aMoNHANN ONPOCHUKMN (AHEBHMK MOUYENCNYCKaHWA, LKany
cumntomoB TAMI, onpocHuk ICIQ-SF) 1 npoxoannu Kox-
TPONbHOE YpoANHaMNYecKoe nccnefoBaHue. Kpome oLeHKm
YKa3aHHbIX NapaMeTpOB, MPOV3BOAUIIN NMOACYET KONMYeCTBa
NaLneHTOK C naTTepHamu $pa3oBoWi, TePMUHANBHOW 1 CTPecC-
nHayumposaHHon [l 4o n nocne neyeHus.

KonnuecTtBeHHble Npr3HaKM ONUCbIBANMCh Kak meanaHa
N MeXXKBapTUIIbHOE paccTosAHMe. [1na onvMcaHna KayecTBeH-
HbIX MPV3HAKOB MNCMONb30Banu abCcontoTHble 3HaueHuA (n)
1 npoueHTbl (%). MNpn cpaBHEHUM FPYNN NCNONb30BaNCA
HenapameTpu4ecKknii Kputepui paHros BunkokcoHa — MaH-
Ha — YUTHW. AHann3 KayeCcTBEHHbIX NPN3HaKOB NPON3BO-
AWNCA MPY NOMOLLM TabNnL, CONPAXEHHOCTU 1 KpUTepura
Xu-kBagpar lNupcoHa. B ciyyae ecnu He BbINOAHANOCH AOrMy-
LieHne 06 OXnaaemMbix 3HaYEHUSIX XOTs Obl B OJIHOW siuenke
TabnMLbl CONPAXKEHHOCTY, NCMONb30BaNICA TOUHbIN KpurTe-
pun Ouwepa. YpoBeHb 3HAUMMOCTL AsiA BCEX TeCTOB Obl
ycTaHoBneH Kak «0,05». BbluncneHus 6binm npov3seseHbl
C UCNOJNIb30BaHMEM fA3blKa NporpaMmmpoBaHns R Bepcun
4.1.3 B MHTepakTuBHON cpepe Rstudio.

PE3YJIbTATbl U OBCYXAEHUE

WccneposaHve 3aBeplunamv naumMeHTKy BCex rpynn: oc-
HOBHOW (N = 29) 1 nnauebo (n = 26). H1 y Koro 13 ncnbiTy-
eMbIX He 6bl10 3adUKCMPOBAHO HEXENATENbHbIX ABMEHNI,
KoTopble MOy 6bl MOCNYXWTb NpeKpaLleHnem NPOBOANMON
Tepanuu. [pn aHanm3e NCXOAHbIX XapaKTePUCTUK NaLMEHTKN
0beuix rpynn 6blIn CONOCTaBMMBbI MO KIUHWNYECKUM Napame-
Tpam 1 BO3pacTy.

OueHKa 3¢ PpeKTMBHOCTV NPOBOAMMON Tepanum OCHOBbI-
Bafiacb Ha AVHaMuKe 6anfbHON OLEHKNM MO ArMarHocTnyec-
kum wkanam FAMI, ICIQ-SF, napameTpoB AHEBHMKa MoYyeu-
cnyckaHua n KYIN. NepBUYHON KOHEYHOW TOUKOW CRyXKmna
AVHaMMKa YacTOTbl AHEBHbIX MOYENCNYCKaHWI NO AHEBHUKY
MOYencrnyCcKaHuA Nocne 3aBepLueHnsa Kypca Tepanum no oT-
HOLUEHMIO K UICXOAHOMY YPOBHIO. BTOPUYHBIMI KOHEUYHbIMU
TOUKaMM CIYXXUNK ANHaMUKa No wKane cumntomos FAMIT,
onpocHuKy ICIQ-SF n gHeBHUKY MouencnyckaHms (AaHHble
npencTaBneHbl B Tabn. 1). AHaNM3 KAVHNYECKMX CMITOMOB
noKasas, YTo B rpynmne nauneHToK, Moay4aBLUINX MarHUTHYIO
CTUMYNALMIO, HabnoAanca oTYETAMBBIN, CTAaTUCTAYECKM 3Ha-
YMMBbI TepaneBTUYecknin 3GpHEeKT Mo BCeM MeToAaM OLIEHKM,
npwv 3Tom B rpynne nnauebo ArHamuKa 6bina HegocToBep-
HoM. [lonyyeHHble pe3ynbTaTbhl AEMOHCTPUPYIOT AOCTUXe-
HMe 3aABIEHHON NEPBUYHON KOHEYHOW TOUKMN N BTOPUYHDBIX
TOuekK, UTo loKa3biBaeT 3pPeKTUBHOCTL Neprdeprnyeckon
MarHUTHOW CTUMYNALMMN B CPaBHeHUU ¢ nnatebo.
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Ta6nuua 1. JnHamumka no wkane cumntomos FTAMIT, ICIQ-SF 1 AHEBHMKY MOUYeNCNYCKaHUA B OCHOBHOW 1 naue6o
rpynnax Ha ¢poHe Tepanum

Table 1. Dynamics of OAB g-SF, ICIQ-SF scales and urination diary in the main and placebo groups before and after
treatment

MauneHTKN oCHOBHOWM MaymeHTKN rpynnbi
XapakrepucTuka rpynnbi (n = 29) YpoBeHb nnaue6o (n = 26) YposeHb
3HAYMMOCTU p 3HAYMMOCTI p
Ao’ Mocne'’ ho’ Mocne'’
Llkana cumnTomoB
FAMI (OAB q-SF), 24 [22; 30] 11 [6; 15] < 0,001 13[12; 14] 16[13; 18] 0,2
6annbl
KonunuectBo
MouYeuncnycKaHmin 14[13; 16] 91(8;11] < 0,001 15[13;17] 16[13; 16] >0,9
AHeM
KonnuectBo
ncnosnb3yembix 2[2;4] 2[2;3] 0,025 412;4] 31[2;3] 04
NPOKNapoK/CyTKn
Snu3sopbl ypreHTHoro
HepepKaHuA, 51[5; 6] 413; 4] < 0,001 51[4; 5] 51[4; 6] >0,9
KOnn4ecTBo/cyTKuN
Konuyecrso 4(3;4] 201;2] < 0,001 3[2;4] 201;3] 03
3NN3040B HOKTYpUM
OnpocHuK
HeAepKaHNA Moun 16[12; 18] 9(8; 10] < 0,001 13[12; 14] 16[13; 18] 0,2

ICIQ-SF, 6annbli

Mpumeuarue: ' [JaHHbie npedcmassieHsl 8 8ude MeOUAHbI U MeXKeapmusibHo20 paccmosHus (Median [1stQ; 3rdQ]); aHanu3
8HYymMpu2pynnossix pasauyuti npoussedeH No Kpumepuro BUIKOKCOHA.

Note: ' The data is presented in the form of median and interquartile range (Median [1stQ; 3rdQ]); the analysis of intra-group
differences was carried out according to the Wilcoxon criterion.

Mpw aHanmM3e MeXrpynmnoBoro CPaBHEHUA NONyYEeHHbIX Mpw oLeHKe pe3ynbTaToB, NOMYYEHHbIX B XOAe YpoarHa-
AaHHbIX (Tabs. 2) OTMeYaeTCA CTaTUCTMYECKM 3HaUMMan AO-  MUYECKOro UCC/IeoBaHMsA, B rpyrnne, NoiyyaBLein MarHuT-
CTOBEPHOCTb Pa3NnyMit No GONbLUMHCTBY NAPAMETPOB, YTO  HYIO CTUMYMALMIO, OTMEUYEHO CTaTUCTUYECKM JOCTOBEPHOE
JOKa3blBaeT TepaneBTUYeCKOe NPeBOCXOACTBO MarHUTHOW  YBe/IMYeHne eMKOCTU Mpu NepBoMm oLwyLieHunn (p = 0,008)
CTUMYNALMN Haj Miaue60 B OTHOLLEHMM CUMMTOMOKOMIIIEKCA U MAaKCMManbHOW LICTOMETPUYECKON eMKOCT/ MOYEBO-
FTAMI npu naronaTuyecKor AeTPy30PHON rMnepakTMBHOCTA. o Ny3bipa (p < 0,001); No ocTanbHbIM NapameTpam Takxe

Ta6nuua 2. CpaBHUTENbHBIN aHaNM3 pe3ynbTaToB leueHra MeXay rpynnamu no wkane cumntomo FTAMI, ICIQ-SF
1 LHEBHUKY MOYEUNCNyCKaHMs

Table 2. Comparative analysis of treatment results between groups measured using OAB g-SF, ICIQ-SF scales

and urination diary

XapakTepncTuka OcHoBHasA pynna nnaue6o YpoBeHb
rpynna (n = 29)’ (n=26)" 3HaAYMMOCTU p

OnpocHuK HepepxaHua moun ICIQ-SF, 6annbi 9[8;10] 16[13; 18] < 0,001
KonunuectBo mouyencnyckaHum gHem 9[8;11] 16 [13; 16] < 0,001
KonunuecTBo ncnonbsyembix NpoKNagoK/cyTku 21[2; 3] 3[2;3] 0,2
Onunsopbl YpreHTHOro HepepKaHus, KoN-Bo/CyTKN 413;4] 51[4; 6] 0,037
LlLikana cumntTomoB TAMI (OAB g-SF), 6annbi 111[6; 15] 23 [21; 26] < 0,001
KonnyectBo annsonoB HOKTYpun 2[1;2] 2[1;3] 0,4

MpumeuaHwme: ' [JaHHbie npedcmassieHsl 8 8ude MedUdHbl U MexXKeapmusibHo20 paccmosHus (Median [1stQ; 3rdQ]). AHanus3
MeXx2pynnoesix pasuyull npoussedeH no kpumeputo MaHHa — YumHu.

Note: ' The data is presented in the form of median and interquartile range (Median [1stQ;3rdQ]). The analysis of intra-group
differences was carried out according to the Mann-Whitney criterion.
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Ta6nuua 3. VI3meHeHMe ypoarHaMUYeCKrx NapameTpoB B OCHOBHOW 1 nnauebo rpynnax Ha poHe Tepanmm
Table 3. Changes in urodynamic parameters in the main and placebo groups before and after treatment

MaumeHTKN OCHOBHOM
rpynnbi (n = 29)

Ao’

XapaKrepucruka

Mocne’

YpoBeHb
3HaYNMOCTI

MauyneHTKM rpynnbi

YpoBeHb
nnaye6o (n = 26)

SHaYNmMocCTun

p ho’ Mocne' p

MakcumanbHan
yucTomeTpnyecKkan
eMKOCTb, MJ1

266 [160; 300] 390 [280; 440]

< 0,001 282 [240; 338] 290 [259; 392] 0,5

MakcumanbHas
CKOPOCTb NOTOKa
Moum, mn/c

23[19; 26] 23 [20; 26]

0,8 23[18; 28] 24[18; 28] >0,9

CpepaHAsA CKOPOCTb

10[6;12]
noTokKa mouu, mi/c

121[9;14]

0,2 10[7; 14] 11[8; 14] 0,6

OcTaTouHbli1 06beM

0 [0; 20]
Mouun, mn

01[0; 10]

0,12 0[0; 11] 01[0; 0] 0,6

MakcumanbHoe
AaBrneHune feTpysopa,
CcMm BoOj,. CT.

41[32;47] 34[29; 39]

0,053 27 [24; 32] 28 [20; 31] >0,9

JaBneHune
AeTpy3opa B MOMEHT
[ocTmkeHna Qmax,
CM BOJ,. CT.

26 [19; 31] 23[19; 29]

0,4 30[21;35] 28[19; 37] >0,9

EMKOCTb MOYEBOro
nysbips Npv NepBoM
oLLyLLeH N NO3bIBa, MA

81[63;112] 112[94;123]

0,008 105[59;130] 114[70; 138] 0,8

EMKOCTb MO4YeBOro
ny3sbipsA Npy Nnepsom
nosbiBe, Mn

130[120; 160] 139 [128; 169]

0,2 186 [152;202] 200[161;225] 0,5

EMKOCTb MOYEBOro
nysbipA npu
CUNbHOM NO3biBe

Ha MoYeuncnycKaHue,
mn

197 [160; 233] 230 [190; 302]

0,4 215[195;307] 239[208; 341] 0,5

Mpumeuarue: ' [JaHHbie npedcmassieHsl 8 8ude MeOUdHbI U MeXKeapmusibHo20 paccmosHus (Median [1stQ; 3rdQ]); aHanus
8HYymMpu2pynnossix pasauyuti npoussedeH No Kpumepuro BUIKOKCOHA.
Note: ' The data is presented in the form of median and interquartile range (Median [1stQ; 3rdQ]); the analysis of intra-group

differences was carried out according to the Wilcoxon criterion.

3aduKCUMpoBaHa NONOXNTENbHAA ANHAMMKa, B TOM Ynce
perpecc o6bema 0CTaTOYHOM MOUYM U CHUXKEHME YPOBHS
NOBbILIEHHOrO BHYTPUMNY3bIPHOIO AABNEHMA, OAHAKO OHa
Oblla HUKE YPOBHSA CTAaTUCTUYECKON 3HAaUMMOCTL (Tabn. 3).
B rpynne nauneHTOK, nonyyaBwunx nnauebo-ctmmynauumio,
no aHanu3y MefnaH U3MeHeHUs OblI He3HAUNTENbHbIMM,
HW OAWVH 13 NAPaMEeTPOB He Oblfl JOCTOBEPHbIM. TakKe npu
MEXIpyrnrnoBOM CpaBHEHMWM (Tabs1. 4) oTMeYanuCb CTaTUCT-
YeCKM 3HaYMMble pa3nnyma B AMHaMMKe NoKasaTenen eMKo-
CTV MOYEBOrO My3blPA MPY NEPBOM MO3bIBE U MAKCUMASTbHOM
fasneHuu geTpy3opa (p = 0,017 n p = 0,02 COOTBETCTBEHHO).

Mpv aHanr3e KoNMYecTBa NaLMeHToK ¢ NaTTepHamu ¢paso-
BOW, TEPMNHANbHON 1 CTpecc-nHayumposaHHon A o v no-
cne neyeHuss B 06enx rpynnax Habnoganacb TeHaeHUMA
K YMEHbLUEHNIO A0 UCMbITYyeMbIX C BbIABAAEMON B XO4e
KYW runepakTMBHOCTbBIO, OfHAKO CTaTUCTUYECKON JOCTOBEp-

ARTICLES

HOCTW AMHaMMKW MapameTpa He OTMeYanochb HY Npu BHYTpU-
rPYMMOBOM, HU MPU MEXTPYNNOBOM CpaBHeHWM (Tabn. 5 1 6).

MonyyeHHble AaHHble CBMAETENbCTBYIOT O TOM, UTO Ca-
KpanbHasa MarHWTHaa CTUMynauma obnagaeT JOCTOBEPHOM
3$dEKTUBHOCTBIO B OTHOLIEHUN KIIMHUYECKNX CUMIMTOMOB
FAMI npn ngrnonatnyeckom 4eTPY30PHOM MMNepakTUBHOCTY,
UTO NOATBEPKAAETCA NONOKUTENBHOW ANHAMUKON KITHOUEBbIX
YypOAVHaMUYECKNX NapameTpoB. Mpur 3Tom 3GHEeKTUBHOCTb
MC pocTtoBepHO fjoKa3aHa B cpaBHeHUN ¢ nnaue6o. B gaHHOM
nccnepoBaHuKM BbIGOP NapamMeTpoB CTUMYIALMN: YacToTa,
WNHTEHCVMBHOCTb Y NPOAOSKUTENbHOCTb BO3LENCTBUA — OCY-
LLECTBAANCA SMAMPUYECKI. B paboTax Apyrix nccneposaTensx
noka3aHo TepaneBTnYeckoe BIuAHMe cakpanbHon MC Ha pas-
nunyHble cumnTombl FTAMIT, Npu 3Tom oTMeyvaeTcA Baprabenb-
HOCTb MapaMeTPOB B Pa3NNYHbIX MPOTOKOMaxX CTUMynALmKn [23,
24,37, 38]. B HacToALweM HabnoAeH!Y NPOAEMOHCTPUPOBaHA
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Ta6nuua 4. CpaBHUTENbHBIN aHANIN3 Pe3y/bTaTOB NeUeHNs MeXAY rpynnamu o AaHHbIM YPOANUHAMUNYECKOTO
nccnefoBaHuA
Table 4. Comparative analysis of treatment results between groups according to urodynamic study data

YpoBeHb
XapakTtepucruka OchosHan rpynna Fpynna nnaue6o 3HaYMMOCTN
pakrep (n=29)" (n = 26)"
p
MakcumanbHasa LMCTOMeTpuYeCKas eMKOCTb, M 390 [280; 440] 290 [259; 392] 0,3
MakcnmanbHasA CKOpOCTb NOTOKa Mouu, mn/c 23 [20; 26] 24 [18; 28] 0,5
CpepHAA CKOPOCTb NOTOKa Moyu, Mn/c 121[9; 14] 111[8; 14] >09
OcTaTOuUHbI1 06BbEeM Mmouun, Mn 01[0; 10] 0 [0; 0] 0,6
MakcumanbHoe flaBneHe geTpysopa, CM BOA. CT. 34[29; 39] 28 [20; 31] 0,020
[laBneHue geTpysopa B MOMEHT JOCTIKEHUNA 23119; 29] 28119; 37] 03
Qmax, cm Bog. CT.
EMKOCTb MO4Y€BOro ny3sbipsA Npu NepBom 112 [94: 123] 114 [70; 138] 0,9
oLlyLeHN No3biBa, M
EmKocTb MoueBOro nysbips npu NepBom Nosbise, M 139 [128; 169] 200[161; 225] 0,017
EMKOCTb MouYeBOro nysbipsA Npu CAIbHOM NO3biBe 230 [190; 302] 239 [208; 341] 0,2

Ha MmoyeuncnyckaHue, mn

Mpumeuarue: ' [JaHHbie npedcmassieHsl 8 8ude MeOUdHbI U MexXKeapmuibHo20 paccmosHus (Median [1stQ; 3rdQ]). AHanus3
MeX2pynnoesix pasuduli npoussedeH no kpumeputo MaHHa — YumHu.

Note: ' The data is presented in the form of median and interquartile range (Median [1stQ; 3rdQ]). The analysis of intra-group
differences was carried out according to the Mann-Whitney criterion.

3¢ pekTMBHOCTL MeToamkm MC c yactoTo 5 I, ogHaKo ocTa-
€TCA OTKPbITbIM BOMPOC 0 Nofbope onTrUManbHOM YacToTbl
N pNTeNbHOCTU Npoueayp. B cBA3m ¢ 3Tm npepcTtaBnaetca
aKTyaJIbHbIM NPOBefieHNE COOTBETCTBYIOLLMX CPABHUTENBHbIX
nccnefoBaHnii NPUMEHEHNA Pa3HOYACTOTHBIX MPOTOKOSIOB
ctumynaumn. Boibop nokyca MC B HacTosLwein paboTe 6bin npo-
[AMKTOBaH Kak faHHbIMU ApYryiX OnyO/IMKOBaHHbIX CCefoBa-
HWIA, TaK 1 NpeanosiaraeMbiM MeXaH3MOM AeNCTBUA METOQ,
CBA3aHHbIM C aKT1BaLMEN CUMMATUYECKKX U MHTMOMPOBaHEM
NapacMMNaTYeCKUX BAVSIHAI NpW BO34ENCTBUM Ha 0651acTb
BbIXOAa CaKpasibHbIX KOPELLIKOB, HECYLLMX BONIOKHA NyAeH-
JanbHOro 1 TazoBoro Hepsos [10, 39, 40]. Kpome Toro, npu
nanonatunyeckon ¢opme NAMII, KoTopasa NaToreHeTnYeCcKu

paccmaTprBaeTCA Kak BapyaHT AeTPY30PHON (BUCLIepanbHON)
rMNepPCceHCUTUBHOCTY, OTMEYAEeTCA U3MeHeHVe LiepebpanbHoN
AKTUBHOCTY MPU BO3AENCTBAM CTUMYTALMUN KPECTOBbIX KO-
pewkos [41]. Liao K. et al. B cBoeln paboTte noka3zanu, 4to nog
BO3/ENCTBMEM CaKpalbHOW CTUMYNALMY, obnaaatoLei aead-
depeHTaLMOHHBbIM BIMAHUEM, MPONCXOAUT peopraHm3aumsa
HEKOTOPbIX Y4aCTKOB MO3ra 1 MeHAETCA MoYeny3blpHas nep-
Lienuumsa, 4To KOpPenupyeT C KIMHUYECKUM yiyJlleHviem [41].

3AKJTIOMEHUE

CakparnbHasa MarHuTHasa CTUMYNALMA NPy BO3AeNCTBUN
cyacrtoTon 5 Ny Ha obnacTb S2-54 kopeLukos 20 MUHYT 3 pasa
B HEAEsI0 KypPCOM B TeueHue 5 Heflenb AOCTOBEPHO dddek-

Ta6nuua 5. AHann3 AVHaAMWKN KONMYeCTBa NaLMEHTOK C NMaTTePHOM AETPY30PHON FMNepakTUBHOCTM B OCHOBHO

1 nnayebo rpynnax Ha ¢poHe Tepanum

Table 5. Dynamics of the patients’ number with OAB in the main and placebo groups before and after treatment

MauneHTKN OCHOBHOW

MauymeHTKN rpynnbi

rpynnbi (Konn4yecTBo YpoBeHb nnaue6o (KonuyecTtso YpoBeHb
XapakTepucrtuka NaLMeHTOK, n = 29) 3HAUMMOCTH NaLyMeHToK, n = 26) 3HaAYMMOCTH
ho’ Mocne’ P ho’ Nocne'’ P
®aszoBaa Ar 4 (14 %) 3(10%) >0,9 6 (23 %) 5(19 %) >0,9
TepmunanbHasa Ar 10 (34 %) 7 (24 %) 04 7 (27 %) 6 (23 %) 04
Crpecc-nnayuupoBaHHaa Al 19 (66 %) 16 (55 %) 04 11 (42 %) 9 (35 %) >0,9

Mpumeyanue: ' [JaHHbie npedcmasieHol 8 8ude db6CosomMHo2o (n) U OMHOCUMebHO20 (%) Konuyecmad nayueHmos.

AHanus npoussedeH no Kpumeputo Xu-keaopam upcoHa.

Note: ' Data are presented in the form of absolute (n) and relative (%) number of patients. The analysis was performed

according to Pearson’s Chi-square criterion.
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Ta6nuua 6. CpaBHUTENbHbIN MEXTPYNNOBOWN aHaNM3 AMHAMUKM KONMYeCTBa NaLMeHToK C MaTTepHOM AeTPY30PHOM
rMNePaKTUBHOCTM B OCHOBHOW rpymnne v rpynne nnauebo Ha poHe Tepannm
Table 6. Comparative intergroup analysis of the patients’number with OAB in the main and placebo groups before

and after treatment

OcHoBHas rpynna

lpynna nnaue6o

YpoBeHb
Xapaktepucrtuka (KonnyecTBO NALNEHTOK, (konuuecTBoO
3HAYMMOCTU p
n=29)’ nayueHTokK, n = 26)’
®asoBaa Ar 3(10 %) 5(19 %) 0,08
TepmuHanbHana Ar 7 (24 %) 6 (23 %) >0,9
Crpecc-nnpyunpoBaHHaa Ar 16 (55 %) 9 (35 %) 0,1

Mpumeyanue: ' JaHHele npedcmassieHsl 8 8ude abconomHozo (n) u omHocumenbHoz0 (%) Kosudecmaa nayueHmMos.

AHanus npoussedeH no Kpumeputo Xu-keadpam lupcoHa.

Note: ' Data are presented in the form of absolute (n) and relative (%) number of patients. The analysis was performed

according to Pearson’s Chi-square criterion.

TVMBHa B OTHOWEHUN KNNHUYecknx cumntomos FAMIT npwn
NANONaTUYECKON [eTPY30PHON rMnepakTMBHOCTY. [JuHamu-
Ka KMMHUYECKMUX CUMATOMOB MOATBEPXKAAETCA N3MEHEHNEM
YPOAVHaAMNYECKMX MapaMeTPOB, 3HAUYNMbIMU 13 KOTOPbIX ABNA-
I0TCA yBENMYEHVE MaKCMaTIbHOW LIMCTOMETPUYECKON EMKOCT
MOYEBOTO My3blPA U EMKOCTY NP NEPBOM OLLyLLeHNN. DdeKT
cakpanbHol MC gocToBepHO NpeBoCXoauT nnauebo no gaH-
HbIM KYN n KnnHnyeckom oueHke. MexaHn3m aencTeuA ca-

KpanbHoii MC, obnagatoulein aeaddepeHTaLoHHbIM BIIMSIHUEM
Ha CEeHCOpPHbIEe CTHarbl, CBA3aH C akTVBaLMEN CMMMNAaTUYECKNX
N MHIMOMPOBaHNEM NAPACMMATUYECKNX BVAHUIN, @ TaKKe
N3MeHeHVeM CynpacnyHanbHOrO KOHTPOSIA BCeACTBME pe-
OpraHu13aLmmn HeKOTOPbIX Y4aCTKOB MO3ra 1 MOAYNALMK Liepe-
6panbHoi akTBHOCTU. MC ABNAETCA Ge30MacHo NpoLeaypoil,
XOPOLLO NepeHOCUTCA NaLMeHTaMu, YTO NMO3BOJIAET BKITIOYaTb
JaHHbIV HeMedMKaMeHTO3HbI MeTog B cxemy neveHna FAMIT.

AOMNONHUTENIbHAA UHOOPMALUA

BopoaynuHa UpuHa BnapgumnpoBHa, KaHAnAaT MeANLIMHCKNX
HaykK, ioLeHT Kadeapbl Gr3nyecko Tepanum, CNOpTUBHON MeaN-
LUUHbI 1 MeanLrHCcKoi peabunutaymm OreOY AMO «Poccuiickas
MeANLMHCKAsA akagemnsa HernpepbiBHOro NpopeccMoHanbHOro 06-
pa3oBaHua» MuH3gpasa Poccun.

E-mail: irina.borodulina@gmail.com, borodulinaiv@rmapo.ru;
ORCID: http://orcid.org/0000-0001-7526-1553

KoBanes e6 BanepbeBuy, KaHanAaT MEANLIMHCKMX HayK, [O-
ueHT Kadeppbl rocnutanbHomn xupyprum OrbOY BO «CaHKT-
MeTepbyprckuii rocyfapCTBeHHbIV YHUBEPCUTET».

ORCID: https://orcid.org/0000-0003-4884-6884

Jla6etoB MiBaH AHTOHOBMY, Bpay-yposor KNMHMKN BbICOKUX Me-
ONUNHCKIMX TexHonoruii um. H.W. Muporosa ®IBOY BO «CaHKT-
MeTepbyprckuii rocyfAapCTBeHHbIV YHUBEPCUTET».

ORCID: https://orcid.org/0000-0001-9813-7483

Bonkosa Onbra BnagnmupoBHa, Bpay-yponor KnuHUKN BbICOKMX
MeauLMHCKUX TexHonorun um. H.W. Muporoea OIbOY BO «CaHKT-
MeTepbyprckuii rocyfAapCTBeHHbIV YHUBEPCUTET».

ORCID: https://orcid.org/0000-0002-5382-0833

Likapyna fimutpuin MmutpneBnY, JOKTOP MEANLMHCKMX HayK,
foueHT Kadpepapbl rocnutanbHon xupyprum OrbOY BO «CaHKT-
MeTepOyprckuin rocyfapcTBeHHbIA YHUBEPCUTET», AUPEKTOP
KNUHMKN BbICOKNX MeaULMHCKUX TexHonorui nm. H.W. MNMuporo-
Ba OIBOY BO «CaHKT-lMeTepbyprckui rocyfapcTBeHHbIN YHU-
BepCUTET.

ORCID: https://orcid.org/0000-0003-0489-3451

Bknap aBTOpOB. BCe aBTOpbI NOATBEPXAAOT CBOE aBTOPCTBO B CO-
OTBETCTBUM C MeXayHapoaHbiMu Kputepuamm ICMIE (Bce aBTopbl
BHEC/IN 3HAUWTENbHDBIN BKM1aZ B KOHLENLMIO, An3aliH UCCNenoBaHns
1 MOArOTOBKY CTaTbW, IPOUMTaNV U O[O6PMIN OKOHYATESBHbIN Bapy-
aHT Jo ny6nukaumm). Hanbonblunii BKNag pacnpegeneH cneayowmnm
obpazom: bopogynuHa W.B., Kosanes I'B., JlabeTos U.A., Bonkosa O.B.,
Wkapyna 4.0. — koHuenuua n ausaiid; Kosanes I'B., JlabeTos U.A.,
BonkoBa O.B. — cbop 1 06paboTka matepuana; labetos N.A. — cTatni-
cTyeckan 06paboTka aaHHbIx; bopoaynuHa U.B., Jlabetos U.A. — Ha-
nucaHue Tekcta; kapyna [.1. bopoaynuHa U.B. — pepaktuposaHue.
UcTtouHnkmn puHaHcnpoBaHusa. [laHHOe nccnegoBaHue He 6b110
nopaep»aHo HUKaKNMM BHELIHUMUN UCTOYHMKaMKN GUHAHCUPO-
BaHUA.

KoHGNUKT nHTepecoB. ABTOPbI AEKNAPUPYIOT OTCYTCTBME ABHbIX
1 NOTEHUMANbHBIX KOHGIMKTOB MHTEPECOB, CBA3aHHbIX C My6/nKa-
LUMen HacToALWen cTaTbu.

STnyeckoe yTBepKaeHNe. ABTOPbI 3aABNAIOT, UTO BCe NpoLeay-
pbl, ICMONb30BaHHbIE B JAHHOW CTaTbe, COOTBETCTBYIOT STUYECKUM
CTaHZapTam yuypexaeHuin, NpoBOAMBLUNX UCCIeOBaHNE, U COOT-
BETCTBYIOT XeNbCMHKCKOW Aeknapaunn B pegakuum 2013 r. [Mpose-
[eHue nccneaoBaHnsa o4obpeHo NoKanbHbIM STUYECKMM KOMUTETOM
CaHkT-MeTepbyprckoro rocyfapcteeHHoro yHusepcuteta (CM6Iy)
Ne 05/02 ot 05.02.2019.

[ocTyn K gaHHbIM. [laHHble, noATBepPXAatoLMe BbIBOAbI 3TOrO
nccnefoBaHnA, MOXHO NOMYyYUTb MO 06OCHOBAHHOMY 3anpocCy
y KOppecnoHamnpyoLero aBTopa.

ADDITIONAL INFORMATION

Irina V. Borodulina, Ph. D (Med.), Associate Professor
at the Department of Physical Therapy, Sports Medicine and Medical
Rehabilitation, Russian Medical Academy of Continuing Postgraduate

Education of the Ministry of Health of Russian Federation.
E-mail: irina.borodulina@gmail.com, borodulinaiv@rmapo.ru;
ORCID: http://orcid.org/0000-0001-7526-1553

ARTICLES

370114V IYNIDIMO | 1V 13 VNITNAOIO0g ‘A VNI

57



BOPOLYITMHA N.B. N OP. | OPUTUHATIbHAA CTATbA

Gleb V. Kovalev, Ph. D (Med.), Associate Professor at the Department
of Hospital Surgery, St. Petersburg State University.

ORCID: https://orcid.org/0000-0003-4884-6884

Ivan A. Labetov, urologist, Clinic of High Medical Technologies
named after N.N. Pirogov, St. Petersburg State University.

ORCID: https://orcid.org/0000-0001-9813-7483

Olga V. Volkova, urologist, Clinic of High Medical Technologies
named after N.N. Pirogov, St. Petersburg State University.

ORCID: https://orcid.org/0000-0002-5382-0833

Dmitry D. Shkarupa, Dr. Sci. (Med.), Associate Professor
of the Department of Hospital Surgery, St. Petersburg State
University, Director of the Pirogov Clinic of High Medical
Technologies of St. Petersburg State University.

ORCID: https://orcid.org/0000-0003-0489-3451

Author Contributions. All authors confirm their authorship
according to the international ICMJE criteria (all authors
contributed significantly to the conception, study design
and preparation of the article, read and approved the final

BECTHUK BOCCTAHOBUTENIbBHOM MEQULIUHDI | 2023 | 22(4)

version before publication). Special contributions: Borodulina L.V.,
Kovalev G.V., Labetov I.A., Volkova O.V., Shkarupa D.D. —
concept and design; Kovalev G.V,, Labetov I.A., Volkova O.V. —
collection and processing of material; Labetov .A. — statistical
data processing; Borodulina I.V., Labetov |.A. — text writing;
Shkarupa D.D., Borodulina I.V. — editing.

Funding. This study was not supported by any external funding
sources.

Disclosure. The authors declare no apparent or potential conflicts
of interest related to the publication of this article.

Ethics Approval. The authors declare that all procedures used
in this article are in accordance with the ethical standards
of the institutions that conducted the study and are consistent
with the 2013 Declaration of Helsinki. The study was approved
by the Local Ethics Committee of St. Petersburg State University
(SPbSU) No.05/02, 05.02.2019.

Data Access Statement. The data that support the findings of this
study are available on reasonable request from the corresponding
author.

Cnucok nutepaTtypsbl / References
Abrams P, Cardozo L., Fall M. et al. The standardisation of terminology of lower urinary tract function: Report from the standardisation sub-committee
of the international continence society. Neurourology and Urodynamics. 2002; 21: 167-178. https://doi.org/10.1002/nau.10052

McGuire E. Bladder instability and stress incontinence. Neurourology and Urodynamics. 1988; 7: 563-567. https://doi.org/10.1002/nau.1930070605

Third Report on the Standardisation of Terminology of Lower Urinary Tract Function Procedures related to the evaluation of micturition: pressure-
flow relationships. Residual urine. Produced by the International Continence Society, February 1977. British Journal of Urology. 1980; 52(5): 348-350.
https://doi.org/10.1111/j.1464-410x.1980.tb03058.x

4. Gajewski J.B., Gammie A., Speich J. et al. Are there different patterns of detrusor overactivity which are clinically relevant? ICI-RS 2018. Neurourology
and Urodynamics. 2019; 38(Suppl 5): S40-545. https://doi.org/10.1002/nau.23964

5. Reynolds W.S., Dmochowski R., Wein A., Bruehl S. Does central sensitization help explain idiopathic overactive bladder? Nature Reviews Urology.
2016; 13(8): 481-491. https://doi.org/10.1038/nrurol.2016.95

6. Artibani W. Diagnosis and significance of idiopathic overactive bladder. Urology. 1997; 50(6A Suppl): 25-32; discussion 33-5.
https://doi.org/10.1016/50090-4295(97)00583-9

7. Clemens J.Q. Afferent neurourology: A novel paradigm. Neurourology and Urodynamics. 2010; 29(Suppl 1): S29-31.
https://doi.org/10.1002/nau.20792

8. HommaY. Hypersensitive bladder: a solution to confused terminology and ignorance concerning interstitial cystitis. International Journal of Urology.
2014; 21(Suppl1): 43-47. https://doi.org/10.1111/iju.12314

9. Peyronnet B., Mironska E., Chapple C. et al. A comprehensive review of overactive bladder pathophysiology: On the way to tailored treatment.
European Urology. 2019; 75: 988-1000. https://doi.org/10.1016/j.eururo.2019.02.038

10. Volovets S.A,, Badalov N.G., Borodulina L.V. et al. Safety and Effectiveness of Magnetic Stimulation in the Rehabilitation of Children with Neurogenic
Urinary Incontinence: a Prospective Open Randomized Controlled Clinical Study. Bulletin of Rehabilitation Medicine. 2022; 21(5): 68-77.
https://doi.org/10.38025/2078-1962-2022-21-5-68-77

11. Liao L, Madersbacher H. Neurourology: Theory and practice. Springer; 2019.

12. Fall M., Lindstrém S., Mazieres L. A bladder-to-bladder cooling reflex in the cat. The Journal of Physiology. 1990; 427:281-300.
https://doi.org/10.1113/jphysiol.1990.sp018172

13. de Groat W.C. Female Urology. Saunders. Philadelphia, 1996. 42 p.

14. Chapple C.R., Nazir J., Hakimi Z. et al. Persistence and adherence with mirabegron versus antimuscarinic agents in patients with overactive bladder:
A retrospective observational study in UK clinical practice. European Urology. 2017; 72: 389-399. https://doi.org/10.1016/j.eururo.2017.01.037

15. Amundsen C.L,, Richter H.E., Menefee S.A. et al. Onabotulinumtoxin A vs sacral neuromodulation on refractory urgency urinary incontinence in women.
The Journal of the American Medical Association. 2016; 316: 1366. https://doi.org/10.1001/jama.2016.14617

16. Walters M.D., Karram M.M. Urogynecology and reconstructive pelvic surgery. Elsevier Health Sciences; 2014.

17. Rapp D.E., Lyon M.B., Bales G.T., Cook S.P. A role for the P2X receptor in urinary tract physiology and in the pathophysiology of urinary dysfunction.
European Urology. 2005; 48: 303-308. https://doi.org/10.1016/j.eururo.2005.04.019

18. Groppa S., Oliviero A., Eisen A. et al. A practical guide to diagnostic transcranial magnetic stimulation: Report of an IFCN committee. Clinical
Neurophysiology. 2012; 123: 858-882. https://doi.org/10.1016/j.clinph.2012.01.010

19. Beaulieu L.-D., Schneider C. Repetitive peripheral magnetic stimulation to reduce pain or improve sensorimotor impairments: A literature review
on parameters of application and afferents recruitment. Clinical Neurophysiology. 2015; 45: 223-237. https://doi.org/10.1016/j.neucli.2015.08.002

20. Khedr E.M., Ahmed M.A., Alkady E.A.M. et al. Therapeutic effects of peripheral magnetic stimulation on traumatic brachial plexopathy: Clinical
and neurophysiological study. Clinical Neurophysiology. 2012; 42: 111-118. https://doi.org/10.1016/j.neucli.2011.11.003

21.

Bopoaynuxa W.B., Paunn AM., baganos H.I, Nywa A.O. Mepudepryeckas putmmyeckas MarHUTHasa CTUMYALMA NMPU HePOreHHbIX PacCTPONCTBax
MOYencnyckaHua: 063op nmMTepaTypbl U pe3ynbTaTbl KIWHWYECKOTo ncciefoBaHnA. HepBHO-MbilweyHble 6onesHn. 2017: 7(2): 54-66.
https://doi.org/10.17650/2222-8721-2017-7-2-54-66 [Borodulina I.V., Rachin A.P, Badalov N.G., Goushcha A.O. Peripheral repetitive magnetic
stimulation for the treatment of neurogenic urinary disorders: literature review and investigational study. Neuromuscular Diseases. 2017; 7(2): 54-66.
https://doi.org/10.17650/2222-8721-2017-7-2-54-66 (In Russ.).]

CTATbU



BULLETIN OF REHABILITATION MEDICINE | 2023 | 22(4)

22.

23.

24.
25.
26.
27.
28.
29.

30.

31.
32.
33.
34.
35.
36.

37.

38.
39.
40.

41.

ARTICLES

Kosanes I'B., Wkapyna A.4., Kyéux H.[., 3aiiuesa A.O., bopoaynuHa W.B., Mycrenko M.E. TpaHcBepTebpanbHaa MarHUTHaA HeMpoMoaynALMA Kak
MeTOoZ NeyeHnsa rmnepakTMBHOCTM MOYEBOrO Ny3blpa: 6 MecALEeB HabnoaeHnA. BecTHuk yponorun. 2020; 8(4): 62-71. [Kovalev G.V., Shkarupa D.D.,
Kubin N.D., Zaitseva A.O., Borodulina I.V., Musienko PE. Transvertebral magnetic neuromodulation for the treatment of overactive bladder: 6 months
follow-up. Urology Herald. 2020; 8(4): 62-71. https://doi.org/10.21886/2308-6424-2020-8-4-62-71 (In Russ.).]

Khedr E.M., Alkady E.A., EI-Hammady D.H. et al. Repetitive lumbosacral nerve magnetic stimulation improves bladder dysfunction
due to lumbosacral nerve injury: a pilot randomized controlled study. Neurorehabilitation and Neural Repair. 2011; 25(6): 570-576.
https://doi.org/10.1177/1545968311400091

LiJ., Wang J,, Hu Y. et al. Effects of repetitive functional magnetic stimulation in the sacral nerve in patients with neurogenic detrusor overactivity after
suprasacral spinal cord injury: a study protocol for a randomized controlled trial. Trials. 2023; 24(1): 199. https://doi.org/10.1186/513063-023-07207-1

SuzukiT. Yasuda K., YamanishiT. et al. Randomized, double-blind, sham-controlled evaluation of the effect of functional continuous magnetic stimulation
in patients with urgency incontinence. Neurourology and Urodynamics. 2007; 26(6): 767-72. https://doi.org/10.1002/nau.20423

Galloway N.T,, El-Galley R.E., Sand PK. et al. Extracorporeal magnetic innervation therapy for stress urinary incontinence. Urology. 1999; 53(6): 1108-
11. https://doi.org/10.1016/s0090-4295(99)00037-0

Lukanovi¢ D., Kuni¢ T., Batkoska M., Matjasi¢ M., Barbi¢ M. Effectiveness of Magnetic Stimulation in the Treatment of Urinary Incontinence: A Systematic
Review and Results of Our Study. Journal of Clinical Medicine. 2021; 10(21): 5210. https://doi.org/10.3390/jcm10215210

Braga A., Castronovo F.,, Caccia G. et al. Efficacy of 3 Tesla Functional Magnetic Stimulation for the Treatment of Female Urinary Incontinence. Journal
of Clinical Medicine. 2022; 11(10): 2805. https://doi.org/10.3390/jcm 11102805

Gonzalez-Isaza P, Sanchez-Borrego R., Lugo Salcedo F. et al. Pulsed Magnetic Stimulation for Stress Urinary Incontinence and Its Impact on Sexuality
and Health. Medicina (Kaunas). 2022; 58(12): 1721. https://doi.org/10.3390/medicina58121721

Lo TS, Tseng L.H., Lin Y.H. et al. Effect of extracorporeal magnetic energy stimulation on bothersome lower urinary tract symptoms and quality of life
in female patients with stress urinary incontinence and overactive bladder. Journal of Obstetrics and Gynaecology Research. 2013; 39(11): 1526-32.
https://doi.org/10.1111/jog.12090

Brodak P.P,, Bidair M., Joseph A. et al. Magnetic stimulation of the sacral roots. Neurourology and Urodynamics. 1993; 12(6): 533-40.
https://doi.org/10.1002/nau.1930120603

Shafik A. Magnetic stimulation: a novel method for inducing evacuation of the neuropathic rectum and urinary bladder in a canine model. Urology.
1999; 54(2): 368-72. https://doi.org/10.1016/s0090-4295(99)00083-7

McFarlane J.P, Foley S.J., de Winter P. et al. Acute suppression of idiopathic detrusor instability with magnetic stimulation of the sacral nerve roots.
British Journal of Urology. 1997; 80(5): 734-41. https://doi.org/10.1046/j.1464-410x.1997.00446.x

Morris AR, O'Sullivan R., Dunkley P, Moore K.H. Extracorporeal magnetic stimulation is of limited clinical benefit to women with idiopathic detrusor
overactivity: a randomized sham controlled trial. European Urology. 2007; 52(3): 876-81. https://doi.org/10.1016/j.eururo.2007.02.026

Coyne K.S., Thompson C.L,, Lai J.S., Sexton C.C. An overactive bladder symptom and health-related quality of life short-form: validation of the OAB-q
SF. Neurourology and Urodynamics. 2015; 34(3): 255-63. https://doi.org/10.1002/nau.22559

Corcos J., Beaulieu S, Donovan J. et al. Symptom Quality of Life Assesment Committee of the First International Consultation on Incontinence. Quality of life
assessment in men and women with urinary incontinence. Journal of Urology. 2002; 168(3): 896-905. https://doi.org/10.1016/50022-5347(05)64540-5
Zhao Y., Wang D., Zou L. et al. Comparison of the efficacy and safety of sacral root magnetic stimulation with transcutaneous posterior tibial nerve
stimulation in the treatment of neurogenic detrusor overactivity: an exploratory randomized controlled trial. Translational Andrology and Urology.
2022; 11(6): 821-831. https://doi.org/10.21037/tau-22-249

O'Reilly B.A., Fynes M., Achtari C. et al. A prospective randomised double-blind controlled trial evaluating the effect of trans-sacral magnetic stimulation
in women with overactive bladder. International Urogynecology Journal. 2008; 19(4): 497-502. https://doi.org/10.1007/s00192-007-0481-y
Fujishiro T, Enomoto H., Ugawa Y. et al. Magnetic stimulation of the sacral roots for the treatment of stress incontinence: an investigational study
and placebo controlled trial. Journal of Urology. 2000; 164(4): 1277-9

Sheriff M.K., Shah P.J., Fowler C. et al. Neuromodulation of detrusor hyper-reflexia by functional magnetic stimulation of the sacral roots. British Journal
of Urology. 1996; 78(1): 39-46. https://doi.org/10.1046/j.1464-410x.1996.00358.x

Liao K.K., Chen J.T., Lai K.L. et al. Effect of sacral-root stimulation on the motor cortex in patients with idiopathic overactive bladder syndrome. Clinical
Neurophysiology. 2008; 38(1): 39-43. https://doi.org/10.1016/j.neucli.2007.09.004

370114V IYNIDIMO | 1V 13 VNITNAOIO0g ‘A VNI

59



