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OAHTOZ TPHITOPHX ENAP=HZX

Inpeiwon

-20C OLVIOTOULE Va SlOBACETE MPOTEKTIKA TIC AVIEVOEIEELC Kal Ta HETpA aadaAeiag mou
neplypagovial ata kedpdAaia 1 kat 2 Tou Tapoviog eyXelpldiou TpLv amd tn Xprion tnN¢ CUOKEUT|G 0aC.

-TMa avaAuTIKEC MANPODOPIEC OXETIKA LIE TN XPT|ON AVATPELTE emionc ota KedpdAala 3 €wc 14 tou
napovTog eyxelpldiov

U

1. Evepyomolfiote 10 TNAEXELPLOTIPLO MATWVTIAC TO
Koupumi On/Off (evepyonoinon/amnevepyomnoinon).

05.09.12 11:20 (I
2. Me tnv evepyomnoinon, n o00dévn epdavilet évav
4 s I3 Favourites
KAataAoyo Tovu oag napexeL npéofaocn otTig
KATNYOPiEC TWV MPOYPAUHATWV.

Rehabilitation

3. EMIAEETE Hla Katnyopia MPOYpPARHATWY Kal, 01N :;

OUVEXELQ, €va MPOYypaAHHa amnod tnv Katnyopia HEow jagti-0-0
NG enmipavelag nAonynong (EmMavw/Katw). <:

4. EMBEPALOOTE TNV €MIAOYH 0AC HE TO KEVIPLKO f—
KOUUTL. .
_—

5. KoAAriote ta nAektpoddia otov acBevn Kalt cuvdEate
TIG HovAdeg.
6. Evepyomolniote TI¢ HOVASEC, MpoTEXOVTA(

va tnpnbei n oelpa evepyomnoinong twv povadwv.
Emionpaivetal 6tL n gelpd evepyomnoinong
AVTLOTOLXEL 0TNV apibpunon Twv KavaAlwv.
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7. EmiBeBaiwote 6Aeg oag tIg emiAoyEg medovtag 1o
KOuuTii mov BpiokeTal KATW amno to cUHBOAO
‘ENAP=H.

Edv n Aettoupyia mi-SCAN eival evepyoronpevn,
MPAyHATOTIOLE(TAL i cUVTOWN akoAouBia petprioewvy. Kab'
OAN TN dLApKELa TNC SOKIUNG, lval ONUAVTIKO va UEVETE
akivntol Kal anéAvta xaAapol. Otav n dokIur) oAokANpwoel, To
MPOYPAUHA UTTOPEL va EEKIVIOEL

8. ZeKIVIOTE TN SlEyeEpon avéavovtag TG EVIAOELC
TWV Kavailwv.
Na va dtakoOPete TN A€LTOVpYia TNG OVUOGKELTNC,
TLEOTE TO KEVIPLKO KOUHTIL.

9. 210 TEAOG TOVU MPOYPALHATOC, TILECTE TO KEVIPLKO
KOUMTIL yla va EMIOTPEPETE OTO KUPLO HEVOU 1)
TMECTE TO KOVMTL ONn/Off yla va anevepyomnoloete
TN OUOKEUT.
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1. TPOMNOX XPHXHX TOY IATPIKOY E=ZOMNMAIZMOY
(MPOOPIZOMENH XPHZH)

Inpeiwon

- To mapov eyxelpidlo Bewpeital CUPMANPWHATIKG TNC HovAdag Bepareiag Kal EMOPEVWC TPETIEL VA
TNV CLVOOEVEL avd ACA OTIYUN.

- Ol OUYKEKPIEVEC 0BTYIEC TTIOL TIAPEXOVTAL PE TO TTAPOV ATIOTEAOVV TIC MPOUTIOBETELC Yla TNV
MPOoOoPIlOUEVN XPTON KAl TN 0WoTr AElTovpyia Tov EEOMAICLOV, KABWE KAl yla TNV aoPpdAEld TOU
acBevr) Kal TOU XELPLOTI TIOU TO XPNOLLOTIOLOVV.

- AlaBACTE MPOTEKTIKA OAOKANPO TO EYXELPIDIO KAl CUYKEKPIUEVA TNV EvOTNnTa 2, KABWC OPIOUEVEC
MANpodopieC Tov adpopovy o€ dladopa KePAAala mapexoval Lovo pia popd, mplv ard n xprjon
NG oLOKELTIC Wireless Professionall

1.1 Media epappoyng

To Wireless Professional eival €vac dleyeptnc, 0 omoiog £xel oxedlaaTel yla xprion ano enayyeAuatieg vyeiag
yla Vv apoxr Beparnelwyv NAEKTPIKNC SlEyeponc o€ Meplotatika dlaxeiplong moévou (TENS), kabwc Kal o€
MEPLOTATIKA VEUPO-HUIKNC dlEyepan (EMS/NMES).

H povada ¢uoloBepaneiag Wireless Professional amoteAel onuavtikd GUUMANPWUA LATPLKNC KAl
BePATEVTIKNC aywynC yla XprioT 0 VOOOKOUELQ, KAWVIKEC, laTPE(a YEVIKNC LATPIKTIC Kal KaT oikov amo
Bepdmnovra.

1.2 Z10)0l Bepameiag

To Wireless Professional €ival pla TIOAUAEITOLPYIKT| LovAda NAEKTpoBEepaTEeiag yla TNV LETEYXELPNTIKT] Kal
oLVTINPENTIKN BEpaTeia TN LUIKNG avicoppoTttiacg, Kabwc Kat tn dlaxeipion Tov movou.

H povada mpoodepel TIC akOAOLBEeC LopPeC Beparmeiad:

* TENS (01adeppikr) NAEKTPIKT) vEUPODIEYEPAN) Yla dlaxeiplamn movou
* NMES (veupopikr) nAektpovikr) dleyepan, eniong EMS)

* FES (A&ttoupyikn) NAEKTPIKT) OlEyEPON)
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1.3 Evdeielc

H povada ¢uoloBepaneiag evoeikvutal yla Tn Bepaneia Twv MEPIOCOTEPWY HVOOKEAETIKWY TPAUUATIOUWY
Kal aoBevELWY, KaBWC Kal yla TN HETEYXEIPNTIKT BEpameia LeTA amod eyYXEPNOEIC OTIC apBPWOELC Kal aTn
Bepareia dladpopwv eVEEiEEWY EvTOVOU TTIOVOU.

Mapadelypata:

Q¢ ovokevr) NMES evdeikvutal yla T akoAouBec Tabroelc:
-EruBpdsduvaon 1 mpoANYn e atpodiag Adyw g pn xpriong
-AlaTtr)pnaon 1 avénan Tou VPOVC Kivnang

-MUulkr) arnokatdotaon

-XaAdpwan Twv HUIKWY OTIACHWV

-Au&nan TNC TOTIKNC KUKAOPOPIacC Tov aiuatoc

Q¢ ovakevr) TENS evoeikvutal yla TIC akOAovBeC TPOUTOBETELC:

- YULITTWUATIKT) avakoudlan Kat dlaxelpian Tov xpoviou, avBeKTIKOU TTIOVOU
-Emikovupikr) Beparmeia yla LETEYXELPNTIKO KAl LETATPAULATIKO 0&V TOVO

- Avakoudlon TIOVoL Tou oxetidetal Ue apBpitida.

1.4 Avtevbeiéelc
MHN ypnotuotoleite to Wireless Professional oe acBeveic pe:

* ELPUTEVEVEC NAEKTPOVIKEC CUOKEVEC. MV XPNOILOTOLE(TE T CUOKEUT), AV EXETE BnATOdOTN T
EUPUTEVHEVO aTIVIOWTN 1} AAAN EUPUTEVUEVT) NAEKTPOVIKT)/NAEKTPLIKT) CLUOKELT). ETIANia

* Eykupoouvn (Unv To XpNOLUOTIOLEITE OTNV KOWALAKT) XWPQ)

*Y0oBapd mpoPANLata aptnplakng KUKAOPOpiag ota KATw Aakpa

* KotAlakr) krAn 1} BouBwvoKknAn

* Mnv edpappolete Bwpakikr) dleyepan oe aoBeveic pe kapdlakr) appubpuia

* KATL T€TOL0 Ba pumopovoe va MPoKaAeael NAEKTPOMANEia, eykavpata, NAEKTPIKEC TTAPERPBOAEC 1) BAvato

Kapdlakég mabnoelg.

Y€ mepinmtwaon vmoPlaldpevnc 1 dlayvwaopevng kKapdlomdBelag MPEMEL va akoAoLBT|OeTe Ta UETPa
MPOPUAAENC yla TN XPrion MOV CLVIOTA O YIATPOC 0aC
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(MPOOPIZOMENH XPHZH)

Inpeiwaon

YAIKA ooteoouvOeonC

H xprjon ¢ ouoKeLnC amnod aoBeveic pe LAIKG 00TE00UVBEONC (LETAAKOC EOTIALOUOC TIOU EPYETAL
O€ €nagr| UE T0 00TO: AYKIOTPA, KOXAIEC, TTAAKEC, MPOBETELC, KATL) SV amoTeAEl avtevdelen. Ta
NAEKTPIKA pevpata tou Wireless Professional eivat €161k axedlaopéva yia va pnv exouvv etiBAaBeic
OULVETELEC OTA VAIKA 00TEOCOVVBEDONC.

1.5 AgvTEPEVOVOEG EVEPYELEC

MpoC TO TapoOV, HEV LTIAPXOLV EVOEIEELC EMBLUNTWV 1) AVETIBUUNTWY SEVUTEPEVOVIWY EVEPYELWV TIOU
TpokaAovvtal amno TIC Lovadeg nAekTpoBeparneiac.



10 | WIRELESS PROFESSIONAL

2. M\HPO®OPIEZ AZOANEIAX

Oplopoi

Mpemel va dlaBAceTe TIC MANpodopiec aopaAeiac mplv anod tn xprjon e povadac pualobepaneiac. Ot
MANPOGOPIeC aohaAeiag TagvopovvIal we EENC:

Kivéuvoc!
AUTOG 0 OPOG LTTOBEIKVVEL Evav ETIKEILEVO KivOLVO. Y& MEPIMTWan pn arnopuyrc Tov, autog
0 kivduvocg Ba pumopovoe va odnynaoel oe BAvato 1} coapd TPAUHATIOUO.

Mpoetdomnoinon!
AULTOG 0 OPOC LTTOBEIKVVEL Evav Kivduvo. L€ MEPIMTwan Un arnoduync Tou, autog o Kivouvog
uropel va odnyroel ae BAvato rj coBapd TPAVUATIOHO.

Mpoooxn!

A AULTOC 0 OPOC LTTOBEIKVVEL Evav EVOEXOUEVO KivOuvO. Y€ TIEPIMTWAON Un anoduyric Tov,
auTog 0 Kivduvoc Umopel va 0dnyrael oe HIKPTC onpaciag Tpavpatiopo ry/kat BAABN tov
TPOIOVTOC T1Y/Kal TEPIOVTIAKWY TAC OTOIKEIWV.

MAnpogopiec acpaleiag

Kivéuvoc!

A Kivouvog €kpnéng — To Wireless Professional dev mpoopidetal yla xprion o€ TIEPIOXEC OTIOU
VTTAPXEL Kivduvog ekpnénc. Kivduvog ekpnéng Uopel va MPoKVYPEL Ao T XProT EVPAEKTWY
avaloBnukwy, ard MeEPBAAOVTA e LPNAT) CLUYKEVTPWOT 0ELYOVOU, Ao KABapLOTIKOUG
TAPAYOVTEC Yla TO SEPUA KAl aTtO ATTIOAULAVTLIKA.
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Mpoetdomnoinon!
A Kivduvoc yila tov aaBevr) —

— O Xelplopog Tou Wireless Professional mpEMel va payUaToToLETal amoKAEIOTIKA Ao
g€oualodotnpéva datopa. H 60ualodotnaon Twy atopwy autwy Xopnyeltal Letd v
MaPAKoOAOVBN AN eKTIAIOEVTIKOU OEULVAPIOV OXETIKA LE TN AElToupyia TNC povadag Kat v
avdyvwan Tov apovtog yxelptdiov Asttovpyiac.

—Mplv anod n xprjon ¢ povadag Bepareiag, o XEPLOTNC TIPETEL va anodavBel ot
Bploketal oe 0pBN AEITOUPYIKT) OEIPA KAl Kataotaon. Ta KaAwola Kal ot UTIODOXEC,
OUYKEKPIUEVQ, TIPETIEL VA EAEYXOVTAL Yla TUXOV EVOEIEEIC BAABNC. Ta e€apTripata Tou £XOLV
UTTOOTEL BAARN TIPETEL va avTikaBiotavtal dpeaa, mplv anod In Xpron.

— AloKOYTE apECWC TN Bepareia, av ExeTe audPIBOAIEC OXETIKA HE TIC pUBUITELC TNC
OUOKELT|C /KAl TO TPWTOKOAAO NG Bepareiac.

— Ol aobBeveic mpeTel va Bpiokovtal o kataotaon MANPoVE cuveidbnong TNV Wea Tov
TOUC TtapExovTal 0dnylec yla tn xprjon e povadac Beparneiag Kat katd tn dlapKela TNC
Beparneiac.

—H emAoyr) Twv MapapeTpwy TNG Beparmeiag yla Tov MPoyPALUATIOUO Kal TWV TIPWTOKOAAWY
NG Bepareiag yla ) xprion neplopidoval atov appodlo latpo 1y Beparovta. Evarokeltat
0TnV Kpiomn Tou latpov 1) Tov Bepdmovta To av MPEMEL va xpnolponoinBei n povada o€
€vav OUYKEKPIUEVO aaBevn).

— O a0BevnC TIPETIEL VA Elval EEO0IKEIWEVOC UE TIC AEITOUPYIEC TOL TNAEXELPLOTNPIOL NG
OUOKEUTG UE TIG LOVASEC, EVW TO TNAEXELPLOTNPLO TIPETIEL VA BploKETAL O ONUEI0 OTTIOV
Ba pnopei va 1o $Bdcoel eVKOAQ, WOTE va UMOPEL va dlakOYeL T Bepareia, av XpEIAOTEL.
Ol aoBeveic TTov 6ev €xouv T SLVATOTNTA Va XELPLOTOVY TN AElToupyia dlakoTmmc Adyw
EKTAKTOUL avAyknc (efte pe dlakorr) amnd To TNAEXELPLOTIPLO T) LE ATIEVEPYOTIONON TWV
LOVAdwV), TLY. Ol A0BEeVEIC e TapdAuaon, dev TMPETIEL VA TTAPAREVOLV XWPIC ETITPNON
Kata ™ didpkela ¢ Bepaneiac.

—Tuxov €€aptriuata o XpNOoLoTolovVTal LE TN cuokeur] Wireless Professional peTel
va GEPOLV TNV MPOTEPN EYKPLOT) TOU KATAOKELAOTH). H Xprjon e€apTnATwy Kal
aPaIPOVHEVWY LEPWV TIOL dev poadlopidovtal evoEXETal va pnv eivat aodaArnc.

— YLVIOTATal N amOAUTN MPOCOXT) LTIO TIC akOAOLBEC TPOUMOBETELC. AvAAoya LE TNV Kpion
TOU LUTTELBLVOU LATPOV, N HLoVAdA UTTOPEL va XPNOLUOTIOINBEL LOVO LUTIO ETUTI)PN O KAl UE
TIC TIAPARLETPOUC TTOV TIPpoadlopidovtal anod Tov appodlo 1atpo. EIOAAwWC, N doknan Uropet
va elval oAU ermimovn yla Toug aoBeVeic Le:

1. unteptaon (> atddlo 2), IoXalpikn Kapdlomdbela kal gykedaloayyelakd voarpata
2. KapOloayyELaKEC TaBraelg
3. EYKUHOOUVVN
4. nAikia KATw Twv 16 ETWV
—Mnv epapuoleTe TIOTE Ta NAEKTPOdIA:
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e Kovtd oTo KEPAAL T} oTa pdTia
A * Y TO UMPOCTIVO LEPOC Kal OTIC TIAEUPEC TOU AALLOU (EIOIKA OTOV KAPWTIBIKO KOATIO)

* AvTiBeTa-TAELPIKA, SNAQLT) UNV XPNOILOTIOLE(TE TOVC SUO TIOAOUC CUVOEDELEVOUC LE TO
(510 KavAAlL OTIC amévavTl MAEVPEC TOU CWHATOC.

e [avw 1) KOVTA o€ SepUaTIKEG BAABEC OMOLOVONTIOTE £i60UC (MANYEC, odrpata, eykavpata,
€peBIOPOVC, EKCENATA, KAPKIVIKA TPAVUATA K.ATL)
Emdvw amo v kapdid
Edv n aoBevr|q elval €ykuoc 1) o€ pAan eppnvoppuaiac, Unv tonobeteite nAektpddla
arevBeiag oTnv MEPLOXT] TNG UNTPAC Kal [NV OLVOEETE Ta (euyapla Twv NAEKTPodiwv o
KApLA TTAEUpA NG KOIALAC TTPOC amoduyr) TUXOV KIVOUVOU yla T UNTeEpa r)/kat 1o BPEPOC.

va 00nyraoel o€ Kivnam Tou HUOC. @a MPETEL TAVTA va TPOKAAEITE SIEyEPON IOOUETPIKA,
MTOL Ta AKPa TOU OKEAOUC TOU LTIO OLEYEPAT) LUOC TIPETIEL Va Elval 0TaBepA OTEPEWUEVQ,
€101 WOTE va eumnodidetal kabe kivnamn mov MPOKUTTEL and T GUCTOAN.

c —MOTE PNV ETUTPEMETE O€ LA LUIKT) GUOTOAT) Katd Tn SldpKela piag meptdédou Asltoupyiag
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Mpoetdomoinon!
A Mpoeidoroinon!

- YLVIOTATAL ECAIPETIKT) TIPOCOXT) OTAV XPNOILOTIOLE(TAl KOVTA O€ LIKPA Ttatdld kat Bpedn!
Analte{tal va dlatnpeital emapkr¢ ardatacot ano T CUOKELT Kal Ta e€apTrpatd ¢ yla
NV aoPAAeld touc!

- MnV adrjveTe TOTE QVETITAPENTN T CUCKEUT), EVW £lval EVEPYOTIOINUEVN! ATIEVEPYOTIOOTE
TN OUOKEUT) KAl AMOCLVOEDTE Ta NAEKTPOSIA Ao TIC LoVAdEC!

- META TN Xprion, anobnKeVaTe T CUOKELT 0€ A0PAAEC OMUELD, KATA TPOTIO TOL va NV
elval duvatr) n xprion TN arod Atopa mov dev EXOLV TNV KATAAANAN evnuépwon!

- H ouokeur) autr) dev eival maxvidl, aAAG LaTPIKO pNXAvna, TOL Omo{ou 1 e0PaApEVN
XPT)0T EVOEXETAL VA TIPOKAAETEL {NULEC!

Mpoetdonoinon!

A Kivduvog nAektpomAnéiac — Na tnpeite avotnpd ti¢ odnyieg Twv akdAovBwv
MPOEIOOTOINCEWVY. Y€ avTiBetn mepimtwaon, unopel va teBovv o€ kivouvo ol (wEC Tou
a0Bevoug, Tou Xpriotn Kal AAAWY EUMAEKOUEVWY OTOUWV.

—Mpw and tn xprion a¢griote 10 Wireless Professional va €pBet oe Beppokpacia dwuatiov. Av 1
Lovada €xel petapepbei oe Beppokpaaieg KATw tov 0 °C (32 °F), aprioTe TNV yla MePImov 2 wpeg
WaoTe va £pBel ae Beppokpaoia dwHaTiou, MPOKEIHEVOU VA £EAAEIPBOVY TUXOV LOPATHOL.

— HAeKTPOXELPOLVPYIKOG EEOTTALOUAC 1] ATIVIOWTEC. ATTOOLVOECTE TA NAEKTPOSIA ATTO TN CUOKELT)
PV arod TN XPrion NAEKTPOXELPOUPYIKOU EEOTTIAICOU 1) ATIVIOWTH), YIa VA aTOPUYETE Ta SEPLATIKA
gykavpata ano ta nAekTpodia Kal TNV KataoTpodr| TN CUOKELTC.

— E€omALOpOG NAEKTPOVIKIG ETUTHPNONG. MV epappOleTe dIEYEPOT) KOVTA O€ €EOTTAIOLO NAEKTPOVIKTIC
emtrpnonc (m.x. o€ KapdlakEG 08OVES, GUOKEVEC €160TI0INANG NAEKTPOKAPSIOYPAPTILATOC), KABWC
UTTAPXEL Kivduvog va pnv Aeltoupyel 0pBad, EVw XPNOILOTIOLETAL ) CUOKELT) NAEKTPIKNC lEyePaANC.

— HAektpopayvnTikr} aktivofoAia. Mnv xprOlLOTIOLEITE TO DLEYEPTN OE TEPLOXEC XPTIONC KN
MPOCTATEVLEVWY CUCKEUWV YIA TNV EKTTOUTTT NAEKTPOUAYVNTIKTIC akTivoBoAiac. O ¢popntog
€EOMAIOUOC ETIKOWVWVIWV EVOEXETAL VA TIPOKAAEL TAPEUPBOAEC 0TI GUOKELN.

— Kapkivog. Mnv epappodete dlEyepan av EXETE TIPOOSEVTIKO KAPKIVO 1) KOVTA O€ TUXOV KAPKIVOYyOVO
OyKO. O au&NUEVOC UETABOALOUOC, O OToloC TIPOKAAE(TAL ATIO CUYKEKPIUEVEC LOPPEC BLEYEPONC,
elval TBavo va TPOKAAETEL E6ATIAWOT TWV KAPKIVIKWY KUTTAPWV

— Mvuikr] Bpaxvvon. Katd t ¢aaon g HUIKING OLOTOANC, CLVIOTATAL VA KPATOUVTAL TA AKPA TWV
OKEAWV TIOV BleyeipovTal yla TNy aroduyr) TuxOV Bpdxuvonc ToU HUOC KATd TN GUOTOAT), YEYOVOC
MoV Ba UMopoVCE va TIPOKAAETEL KPAUTTEC.
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— AvtinAeupn diEyepon. Mnv XpnOLUOTIOLETE SVO AKPOSEKTEC OLVOESEUEVOUC OTO (Bl0 KavaAl g
ATEVAVTL LEPN TOU 0WUATOC (Yla Mapddelypa, Evav BeTIKO aKpOdEKTN aTOV aplaTtePO Bpayiova kal
€vav apvnTiko akpodeKTn atov OeELO Bpayiova).

— AnwAsla atoBroewv. Na cuvex(lete eTUPUAAKTIKA O€ TEPIMTWAN MOV epapuoletal dlEyepan o€
onueia tou dEppAtoC Twv omoiwv ta enineda aiobnong eival xaunAotepa amnod 1o Kavoviko. Mnv
EPapUOClETE OlEyePAN O€ ATOUA TIOV SEV UMOPOVV VA EKPPACTOUV.

- Alappor| pnatapiag. e nepintwan dlapporc anod Eva eEAPTNHA, TIAPTE HETPA yla va dlaopaAioeTe
OTL TO LYPO bev Ba £pBeL O€ eMadn) e To SEPUA 1) TA HATIA. XE TIEPITTTWOT) TIOU CLUUBEL KATL TETOLO,
MAVVETE TNV EMNPEACOUEVT TTEPLOXT] HE VEPO KAl CUUBOVAEVTE(TE €vav ylaTpo.

— XTpayyaAlopdc. Mnv TUAyETE Ta KaAwdLla yupw artod To Aalo. Ta UmAeypeva KaAwdla evoeExeTal va
TIPOKAAETOUV OTPAYYAALOLO.

— Meteyxelpntikd otadia. XpnaolomoLr)aTe T CUOKEUT) TTPOOEKTIKA LETA amtd mpoodatn eyxeiplon.

- MpooBacipdétTnTa oTov MPOooappoyEa peVHAtoC. H mpida tou peVHATOC TIPETEL va BploKETal KOovTa
OTOV TPOCAPUOYEQ PEVHATOC KAl 1) TIpOCacn O€ autrv va eivat EVKOAN.

— EOWwTEPLIKN alpoppayia. XprolLoToroTe T CUCKEUT) TIPOCEKTIKA AV E(0TE EMIPPETTC O ECWTEPIKEC
alpoppayiec. Na mapadelypa, LETA anod TPAVUATIONS 1] KATayHa.

O XEIPLOUOG TNC Hovadag Wireless Professional MPETEL va MPpayHATOMOLETAL ATMTOKAELOTIKA 0€ dwudTia

LLE ENpT) atuoodalpa.

—Mnv xpnaowonoleite To Wireless Professional oto vepd 1 o€ mepBarov e vypaoia (cdouva,
LTAvLo, VIOLJIEPQ, K.ATL) TTOL Ba UMopoVoE va MPoKaAEdel BAABN oTa NAEKTPOVIKA LEPN.

- Mpootacia anod to vepo. H povdda dev mpooTateveTal anod TNV EL0XwWPENAT VEPOU

— Kata ) ovvdean ¢ povadag o€ AAO €£OTTALOUO T) Katad T dnpiovpyia evOg 1ATPIKOU CUOTHUATOC,
BeBalwbeite 0TI N TOCOTNTA TWV PEVHATWY dlapporic Sev Ba MPOKAAETEL TUXOV KIVOUVOUC.
Erikowvwvnote pe tnv DJO GLOBAL yla epwINoelC OXETIKA e auTo To NTnua.

— Agv €MITPEMETAL OLVOEUIA TPOTIOTIOMN AT OTOV EEOTIALOO.

—Mnv avolyete To MPOIOV Kal Ta €aPTrHATA TOv, KABWC LTIAPYEL Kivduvoc NAekTpoTANEiag

—Mpwv ano epyacieg KaBapIoUOU Kal CLVINPENONC, ATIEVEPYOTIOOTE TO TNAEXELPLOTIPLO KAL TIG
HOVASEC Kal artoouVOEDTE TO SIOKO amo TN YPAKHN MAPOXTC PEVHATOC AdAIPWVTAC TO KAAWOLO
pevpaTog ano v npida Tou Toixou.

— A€V TIPETIEL VA ETUTPETIETAL ] EICXWPENON VYPWV KAl EEVWV TWHATWYV (OTIWE OKOVNG, LETAAA WV
K.ATL) OTO TNAEXEIPLOTIPLO, TIC LOVADEC, TO SIOKO GOPTIONC 1) TNV TTAPOXT) PEVHATOC. Y€ MEPITTWaOn
£10XWPNONC TETOLOL E(60VC VAIKWV OTIC LOVASEC, TIPETEL VA YIVETAL AUECWC EAEYXOC aTTO TEXVIKO
ouVTNPNONC, TIPOTOV ETAVAXPTCILOTIONBEL N cuaKeLN.
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— HAekTpIkn] mtapoxr). Mnv ouvdeeTe TOTE Ta KOAWSIA SLEYEPONC OE EEWTEPLIKT) NAEKTPLKT) TTAPOXT,
KaBw¢ vTtdpxel kivduvog nAekTpomAniac.

—MnV epapuOleTe BIEYEPOT KOVTA OTNV MEPLOXT EVOC ELPUTEVHATOC, OTIWE O KOXALAKA
ELPUTEVHATA, O BNUATOOOTEC, O OKEAETIKT) OTNPIEN T O€ NAEKTPIKA EpduTeELHATA. KATL TEToLo Ba
LMOopOoUCE va MPOKAAETEL NAEKTPOTIANE(Q, eykavpata, NAEKTPIKEC TTAPEUBOAEC 1) BAvato

—MoTté pnv xpnotuomnoleite To Wireless Professional 1) T0 LETAOXNATIOTr EVAAAQCCOUEVOL PEVUATOC,
€AV EXEL LTTIOOTEL (Nua 1) €lval avorXTtoc. YIapxel kivduvog NAEKTpOTIANEiaC.

— AMTOOULVOEDTE AUECWE TOV TIPOCAPHOYEA EVAOAATTOLEVOU PEVIATOC EAV TAPATNPTOETE APUACLIKN
B¢ppavan, ooun 1 €dv Byaivel Kanvog anod Tov MPOocapUoyEa eVAAAQCCOLEVOL PEVHATOC 1] TN
OUOKELN.

—Mnv @opTiCeTe TN CLOKELT) O€ KAELOTO XWPO (BrKn LETAPOPAC, CLUPTAPL KATL). YTIAPXEL Kivduvog
nAexTpomAnéiac.

Mpoetdomnoinon!
AvoAglTovpyia e€OMAIOUOVU — AQUTEC OL EVOEIEEIC LTTODEIKVVOUV OTL UITOPEL va TPOKUVPEL
SduoAeltoupyia Tov €€OTTAIOOV TOL Ba 0dnyrioeL € KIvOUVOU(G Yia TOV a0BEVN

—Ta payvnTika Kat nAekTpika media umopovyv va eumnodicouy tnv oplr) anddoon
NG Hovadac. MNa 1o Adyo auto BeBalwBEITe OTL OAEC Ol EEWTEPIKEC OUOKEVEC
OV AEITOUPYOUV KOVIA OTn HovAada CUPHOPPWVOVTAL PE TIC Tpodlaypadec Tept
NAEKTpopayvNTikng ovppatotntag (EMC). O e€0MAIOUOC aKTIVWVY X, Ol CUOKEVEC
LayvnTikov topoypddou (MRI), Ta padloouotrpata kal Ta Kivntd TNAEPwva anoTeAoVY
mbaveg mnyec mapeUBoAwWY, KABWC EVOEXETAL VA EKTTEUTIOVV OTLA LPNASTEPWVY ETUMEOWV
NAEKTPOLAYVNTIKTG aKTVvOBoAIacC.

Na dlatnpeite T ouokeur) HakpLd arod TETOLOU TUTIOV EEOTTAIOUO Kal va BeBAlWVETTE yia
TNV anodoar) ¢ mpLV aro T Xpron.

—Mnv xpnaotpornoleite To Wireless Professional o ardataon UKpOTeEPT TOU EVOC HETPOU
Ao CUOKEVEC BPAXEWY KUUATWY T UIKPOKVUATWY, KaBw¢ avuto Ba Urmopovoe va
LLETABAAEL Ta pevpata TIov mapdyovtal ano To dIEyEPTN. EAv £xete omoladnmote audlBoAia
WC TIPOC TN XPr)oN TOU BLEYEPTN KOVTA OE KATIOWA AAAT LATPLKT) CLOKELT), (NTIOTE TN
OULBOVATN amo Tov KATAOKELAOTr TNC LATPLKT|G CLOKELTIC 1) Ao TO ylaTpo oac.

—Na €lote mpooekTikol Katad tn xprion nAektpobepaneiac, evw o acBevnc lval
OUVOEDELEVOC UE TOV EOTTALOUO TIAPAKOAOVBNONG HE NAEKTPOSLIA TIOU CUVOEOVTAL LE
T0 OWHa. H dleyepaon Ba Umopovoe va dlatapdéel Ta OrjUaTa Tov arooTéAAOvVTAl OTOV
€EOMAIOUO EAEYXOU.

—Na avaBETETE TV ETUOKELT) KAl TN CUVTNPNOT € ££0VOL0dOTNHEVA dTopa. H
£€0V010OOTN AN AUTH O€ ATOUA UTOPEL va yivel Petd and exnaidevan arod €L01KO, 0 0moiog
EXEL EKTTAIOEVTEL Kal TTPOCBIOPIOTEL ATIO TOV KATAGKELAOTY).
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XOAQPEC OUVOETELC TOUAAXIOTOV Wia Gopd To XpOvo. Ta e€aptruata mov pEpouv BAABEC
1 elval pBappéva pemel va avtikabiotavral dpeoa ano avBevTikd avTaAAAKTIKA amo
£€0VOI0BOTNEVO TIPOCWTTIKO.

—Mnv XpNOILOTIOLEITE TN CUCKEUT), EAQV £(0TE CUVOEDEUEVOL UE EVA XEIPOUPYLIKO EPYAAE(D
VPNATIC ouxvoTnTag, KaBwc avtd Ba PmopoVaoe va MPOKAAETEL EpEBIOO TOV SEPUATOC N
gyKaupaTa KATw anod Ta nAekTpodla.

c —Na eAéyxete ) povada Wireless Professional kal ta e€aptrjpatd tne yia BAABEC Kal
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Mpoooxn!
Kivduvoc yia tov aoBevr) — MpEMEL va SIVETE TIPOCOXT) O€ AUTEC TIC TIPOELIDOTIOTELC TIPOC
aro®uyn Tou Kivduvou NAeKTpomAn&iac 1) AAAWVY apvnTIKWY ETIOPATEWY GTOV A0BEVT).

—Mnv epapuolete SIEYEPAT) KOVTA OE LETAAAA. ATTOLAKPUVETE KOOUTLATA, SIGKOOUNTIKA
akouAapikia (piercing), aykpddec {wvwv 1y oTIolodNMOTE AAAO UETAAAIKO TIPOIOV 1)
OUOKELT amo TNV TEPLOXT) TNC Oleyepanc.

—Na elote mpooekTikol av 0 aagBevr|¢ €xel mpoANuata evalobnoiac r dev eival g BEon va
ETIKOWVWVNOEL OTL aloBdvetal duopopia, 600 Nrag Lopdric KL av givat.

—Mnv eKKIve(Tte apyikr| epiodo Aeltoupylag oe dTopo o Bpioketal oe 6pbla Bean. Ta
MPWTA TIEVTE AEMTA TNC OLEYEPONC TIPETIEL VA TIPAYLATOTIOIOVVTAL TAVTA O€ B€an KaBIoTr)
1 EAMAWUEVN). Z€ OTIAVIEC TIEPITTTWOELC, TA ATOLA LE VEVPIKT) TPodldBean evoExeTal va
eUdavioouy pla ayyeloKvnTIkr avtidpaaon. Autr eival YuXOoAOYIKIC TIPOEAEVANC Kal
ouvdEETAL LUE TO POBO TNC HUIKNC dlEyeponc, KaBWC Kal TNV EKTIANEN BAEmovtag evav
ard TOUC HUC TOU VA OUCTEAAETAL XWPIC va EXEL CUOTAAEL OKOTIHA. MLa ayYELOKIVNTIKN
avtidpaaon mpokaAel TV emPBpaduvan ¢ Kapdldg Kal TNV MTwaT) TNC apTnpLaKTC
Mieonc, Ta oroia MPOKAAOUV LE TN O€1pd TOUC pla aioBnon aduvapiac Kal pia Taon mpog
AmoBupia. Edv auté ocupBel, analteital amAwg n dlakorr) Tne dlEyepanc Kal n Torobetnan
TOU a0BeVOUC O€ UTTla BEON WE Ta TIOdIA AVUPWHEVA, EWC OTOL TIAPEADEL N aloBnaon
aduvapiac (5 €wcg 10 Aemta).

—MNOTE PNV ETUTPEMETE O€ LA LUIKT) CLOTOAT) Katd Tn dldpKela piag meplddou Asltoupyiag
va 08nynaoeL o€ Kivnan Tou HuoC. @a MPEMEL TTAVIA VA TIPOKAAE(TE OLEYEPOT) IOOUETPLKA,
NTOL Ta AKPa TOU OKEAOUC TOU LTIO BLEYEPAT) LUOC TIPETIEL Va Elval 0TABEPA OTEPEWUEVQ,
€10l WOTE va eumnodidetal kABe Kivnaom Tov MPOKUTTEL ATIO T CUCTOAT).

—Mnv amoCULVOEETE OTIOIAONMOTE HovAdA TIOU Eival EVEPYOTOINUEVN KATA TN OLAPKELA TNG
MEPLOOOL Acttoupyiag dleyeponc. @a MPEMEL TIPWTA VA ATIEVEPYOTIOINBEL N cuaKeu.

—MnV XpnOILOTIOLE(TE TO DleyEPTN OTaAvV 0ONYE(TE 1) XElPICETTE pUnyavruata.

—Mnv epapuolete dlEyepan Katd tn SIAPKELA TOU UTIVOU.

—Mnv XpNOILOTOLEITE TO OlEyEPTN 0 LYOUETPO MAvw arto 3.000 pETpa.

—Na ofrjveTe mAvta to dleyEPTN TIPLY amo T HeTakivnaon 1) v anopdkpuvon
OTIOLWVOTTIOTE NAEKTPOSIWV Katd TN dldpKELa iag TIEPIOOOV AElToupyiac TN CUOKEUTC,
MPOC anmoduyr) NAEKTPOTIANE(AC aTov aaBevn).

— Mnv npooTaBr|oeTe va TOTIOBETOETE Ta NAEKTPOSIA OE HEPOC TOV OWHATOC TIoV dev ival
Apeoa opato Xxwpic poriBela.

— YUVOEOTE Ta NAEKTPOBIA [E TETOLO TPOTIO WATE OAOKAN PN N EMPAVELA TOUC Va Elval o€
eTagr) e To d€pua.

—la mpodaveic AOyoug LYIEWVNC, KABE aoBEVNC TIPETIEL Va EXEL TO OIKO TOU O€T NAEKTPOdSIWV.
MnV XpnOLUOTIOLE(TE Ta (bla NAekTpOdIa 0 SIaPOPETIKOVC aobeveic.

—Mepikol aoBeveic pe MOAU evaioBnto déppa evbexeTal va epdavioouvy pubBpoTNTa KATW
aro ta NAekTpOdIa PETA amo pia epiodo Asltoupylag TN cuokeLT|C. AuTr) N epuBpotnta,
YEVIKQ, €lval evieAw( akivduvn kat ovvnbwc e¢adavidetal HeTa anod
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10 €w¢ 20 Aemtd. MoTe unVv eKvate vea Tepiodo Aettovpyiag dleyepang otnv dla meploxn,
OO0V 1 epuBpOTNTa Elval akdpa opatn.

—Mptv and KABe xprion, kabaploTte Kal amoAVUAVETE TNV AKET) TNC MEVAC KIVNTIKOU OnuEiov
IOV EPXETAL OE €madr UE TO SEPLQ.
— Katd tn xprion tou AOTIEMIKOY TOY WIRELESS PROFESSIONAL yla TNV pocapuoyn

TWV TIPOYPAUHATWY, SWATE TPOCOXT] OTIC TIAPAUETPOUC TToL Ba pubuioete kat Ba
EPAPUOCETE OTOV A0BeVr), WOTE va €ival Onw¢ embupeite

(N APXITEKTOVIKT) TWV TIPOYPALUATWY daiveTal aTnv 086vn TpLv EeKIvr)ael 1) Bepareia).
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Mpoooxn!
A BAGBN €&oMAIOLIOU —

—Mnv emuTpENETE OTIC LOVASEC va €pyovtal o€ enadn He EAata paAa&ng 1 omoladnmnote
AaAAa mipotdvta TETolov €idoug mov Ba prnopovoav va mpokaAéoovv BAARN otn
OULOKEVUN Kal Ta e€aptrjpata tng.

- BeBalwbeite 6t 1) Tdon Kat ol TIHEC OVOUATTIKTG OUXVOTNTAG TNG TOTIUKTC YPAHKAG
TIAPOXNC PEVHATOC CUUPWVOLV [E EKEIVEC TTOV UTTOOEIKVUOVTAL OTNV TIVaKida Tou TUTou
TNGC Mapoxn¢ PEVLATOC.

—Mnv ekBetete To Wireless Professional o€ dpeco nAlakd ¢pwe, KaBwc oplopeva aro ta
€€QPTNLATA TOV UMOPEL va PTACOLV O€ Un amodeKTEC LPNAEC BEPUOKPATIEC.

—H povada 6ev mMPoaTaTevETaAL ATIO TNV EICXWENON 0TayOvwV VEPOL armo BPoxr), av
XPNOLLOTIOLETAL EKTOC TNG TOAVTAC HETAPOPAC TNC.

- H napovaoia madlwy, Katokidlwv Kat mapacitwy dev eMNPeACEL, LTIO KAVOVIKEC OUVBIKEC
TNV 0pB1 Acttoupyia TG ouokeunC. QaTO00, BeBalwBETE OTL AUTEC OL TNYEC OEV LOAUVOULV
N povada pualobeparneiag Kal dlatnproTe TIC Hakpld ano avtryv. Emiong, va dlatnpeite
N povada kabapr kat va v MPOoaTatevETE and akovn Kal xvoudla. Ot Kavoveg Kat ot
Kavoviouol aodaheiag ou kaBopidovtal .oXVouV yla OAEC TIC TTEPITTIWOELC.

—YuvIoTdTal N Xprjon TnG Todvtag LETadpopag mMov oUVOSEVEL TN Hovada, yla Tn petapopd
TNC OUOKELTC, KABWC Kal N Xprjon KAatdAANAoL KIBWTIoV peTadopdc yla TNV anmoaToAr] TnC.

—dvta va XpnOoLUOTIOLEITE TO LETAOXNUATIOT) EVAAAACCOUEVOU PEVHATOC (TIAPOXT)
PEVIATOC) TIOV TIAPEXETAL AMO TOV KATAOKELAOTH yla TNV enavadoption TN povadac.

—Mnv amoBnNKeVETE TIC LOVADEC Kal TO TNAEXELPIOTIPLO V1A LEYAAO XPOVIKO OLACTNUA LUE
AdeleC umatapiec.

—Na XpnolLOTOLE(TE POVO Ta NAEKTPOSIa KAl TNV TIEVA KIVNTIKOU OTUEIOU TToU TTapéexovTal
aro TovV Kataokeuaatr). AAMa NAEKTPOdIa KAl TTEVEC KIVNTIKOU ONUEOL EVOEXETAL VA £XOLV
NAEKTPIKEC 1OIOTNTEC IOV €ival akaTAAANAEC yla To Wireless Professional ) propet va to
BAGYOULV.

— MéyeBo¢ nAekTpodiwv. Na LNV XproILOTIOLETE NAEKTPODIA LE EVEPYT) TIEPLOXT] IKPOTEPN
TwVv 16 cmM? Adyw KIvOUVOU OXETICOPEVWY EYKAUUATWY. Na XpNOLUOTIOIETE TIPOTEKTIKA TN
OUOKEUT] CLOTNUATIKA, OTaV 1) TUKVOTNTA TOV PEVHATOC Eival dvw Twv 2 MA/cm?.

— Mnv TonoBeTeite Ta NAeKTPOAIA 1) TNV TEVA T€ VEPO.

—Mnv epapuolete SIAAVTEC OTIOIOLANTIOTE €(H0UC yia Ta NAEKTPOSIA 1) TNV TIEVA.

— AEPHATIKOC EPEBIOPOC. MEPIKA ATopa UE TIOAV gvaioBnTo 6€pua evoeExeTal va
eudavioovv epuBpoTNTA KATW ATO TA NAEKTPOSIA LETA Ao pla mepiodo Aettoupyiag ¢
OUOKELNC. Autn 1 €puBPOTNTA, YeVIKA, Elval evTEAWC akivouvn Kal ouvr|Bw¢ e€adavidetal
LETA amo 10 €wc 20 Aemtd. QOTO00, va PNV EEKIVATE TIOTE vEa TIEPI0SO AslToupyiag
dleyepanc atnv (dla meptoxn, EpOaov N epuBpoOTNTa Elval akopa opatn.

- O6nyieg ya ta nAekTpodla. AvatpeLTe aTIC 0dnyieC Xpriong Kat arodrjkevuong mov
UTIAPYXOUV OTNV TOAVTA TwV NAEKTPOSIWV
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2. M\HPO®OPIEZ AZOANEIAX

Inpeiwon

- Ma KaAUTEPA AMOTEAETHATA Kal Yla TNV aoPAAEla TNC CUOKELTIC, MAVVETE Kal kaBapiloeTe To dEpUa
Kal OTEYVWOTE TO TIPLV amod TNV TonoBETNon Twv NAEKTPOSIwV.

- MOTE PNV XPTOILOMOLETE OET AUTOKOAANTWY NAEKTPOSIWY yla TEEPLOCOTEPEC amod 15 MEPIODdOUC
A&lTovpyiag ¢ cuoKeLNC. H ToLOTNTA TNE EMAPTIC HETAEY TOU NAEKTPOSIOU Kal TOU SEPUATOC,
N omnoia eival anapaitnt yla TNV dvean Touv acBevou Kal TNV anoTEAECUATIKOTNTA TNG dLEYEPANC,
LLELWVETAL oTadlakd.

- Ma MANPodOopIEC OXETIKA LLE TN XPrion Kal TNV anodrjkeuon, cUPBOVAEUTEITE TIC 0dnyiec mov Ba
Bpeite 0Tn ocuvokevaaia Twv NAEKTPOdiwv.

Inupeiwon

Bloovppatotnta

Ta pépn TN¢ povadag touv Wireless Professional Tou €pyovtal o€ emar] HE TOV aoBevn)
OTaV XPNOLLOTIOIOVVTAL OTWC TIPETIEL £XOUV OXEDIAOTEL WAOTE va TIANPOUV TIC TIPOdIAYPAPEC
BlooupuBatdTnTag TWV EPAPUOCTEWY TTPOTUTIWV.
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

3.1 Mépn kal e€aptripata Ing¢ OUOKEVUNG

Movtélo: Wireless Professional 4CH
ApPLOLOC TIPOIOVTOC: 2532XXX
To KIT 00C TEPLEXEL (CLUTEPIAapBAvVovVTal Katd TNV apayyeAia):

MOXZOTHTA

2

4

MEPITPA®H

TNAEXELPLOTIPL

Lovadec dleyepang

€EUTIVO OTaBPO oVVdEDNC 4 KAVAALWY
LLETAOYNMATIOTT) EVOAAACOOUEVOU PEVHATOC
KaAwdlo USB

TAKOVAEC HIKPWV NAEKTPOSIWV
(5x5 cm 1 oUVOEDT O€ KOUUTIWHA)

2 OOKOUAEC PEYAAWY NAEKTPOSIWV
(5x10 cm 1 ouvdean 0€ KOUUMWLQ)

2 0AKOUAEC peydAwV NAeKTpodiwv
(5x10 cm 2 CLVOETELC O€ KOUUMWUA)

EYXELPIOLO XproNC Kal MPAKTIKO 0bnyo ae CD/USB

08NYOC YPriyopNg £vapenc/epuAradio
MPOEIOOTIO|TEWY

PLAAN YEANG

MEVa KIYNTIKOU onpeiov
Brkn petadopac
AoupdKkla yla To Aalpo
A€uKT) Brikn Tpoaotaaciac
LTAE Br)kn Tipoataoiag

OET XpPWHATIOTA KALTT yla TN povada

APIOMOZ NMPOIONTOX
00M3x
984350
6831xx
6490xx

601163

42204

42223

42203

46262XX

885932

602047
980020
630041
1494
5529024
5528535

5529220
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

Movtélo: Wireless Professional 2CH
Ap1BOC mpoldvtog: Mpog dnulovpyia

TO KIT 00C TIEPLEXEL (CLUTEPIAQpBAvVOVTaL KaTd TNV TapayyeAia):

MOXOTHTA

1

2

MEPITPA®H

TNAEXELPLOTNPLA

Llovadec dleyepang

Baolko otabuod ouvoeaNC 2 KavaAlwy
LETAOXNMATIOTY) EVOANACOOHEVOU PEVHATOC
KaAwdlo USB

0aKOVAQ IKpwV NAEKTPOdiwv (5X5 cm 1 ovvdean
0€ KOUUMWUA)

1 oakovAa peyaAwv nAektpodiwy (5x10 cm 1
oUVOEQT O€ KOUUMWLA)

1 oakoVAa peydAwv nAektpodiwy (5x10 cm 2
OUVOETEIC OE KOUUTIWHA)

EYXELPIBLO XpT)oNC Kal MPaKTiko 0dnyd oe CD/USB

08NYOG YPriyopng evapenc/euAradio
MPOEIOOTIOTEWY

dLAAN yeANng

MEvVa KIVNTIKov onueiov
kN peTapopac
AOULPAKL yla TO AQLpO
A€LKT) Brikn Tpoaotaaciac

OET XPWHATIOTA KAUT yla TN povada

APIOMOZ NPOIONTOX
00T13x

984350

101091

108x

601163

42204

42223

42203

46262XX

885932

602047
980020
To create
1494
5529024

To create



23 | WIRELESS PROFESSIONAL

3. MEPITPA®H TOY WIRELESS PROFESSIONAL

3.2 Ene&nfjynon oupuBoAwyv (CLUVSECELC KAl TIIVAKIBEC)

3.2.1 ZUOpBOoAa 01O TNAEXELPLOTHPLO KAl TIC HOVADEC

AlaBAote 1o gyXelpidlo xprionc 1 tic odnyleg Aettoupyiag

Aettoupyiac!

To Wireless Professional efval pia cuokeur) katnyopiac Il Le e0WTEPIKT) NAEKTPIKT LOXV Kal
epappolopeva e€aptrpata tutou BF.

To kouvuri Aertoupyiac On/Off elval éva Koupumi TTOAAATIAWY AEITOUPYIWV.

H enwvupia kal n dtievBuvaon imAa amod avtd To GUUBOAO £pY00TACIOV AVIKOUY OTOV
KataokevaaoTr). H nuepounvia avtioTolyel otnv NUEPA TNG KATAOKEUTC.

c Mpoaoxn)! Na AapBAvete vtown TIC TTPOELBOTIOWCELG TTOV 0pilovTal aTo eyXeLpidlo
R
Q)

REF O aptBuoc dimAa amod autd To cURPBOAO avTIoToLXEl oToV aplBuo avapopdc Tov apbpou

H ouokeur) cuppopdwvetal We v Odnyia Tov YuuBovAiov 93/42/EEK, drwc ExeL
2c7ss TpoTIonoINBel, avadopika UE TIC LATPIKEC CUOKEVEC, TIOU EAEYXOVTAL KAl EyKpivovTal arod Tnv
AMTAC Certification

O aplBpoc dimha and autd 1o oULPBOAO avTloToLel aTov aplBUO OEIPAC

ruavon WEEE (Evpwraikr) Odnyia 2002/96/EK). YIOOEIKVUEL EEXWPLOTT) AVIILETWTILON ATIO
Ta yevika anopAnTa Katd to T€Ao¢ TG (wr)¢ TNC CUOKELTC.

|20 ¢

Alatnpelte 1o oteyvo

N
-
A
-
N

IP20 H ta&lvopunon IP vrmodelkvuel To Babuo nmpootaciac kat dpa mpoadlopilel TNV KAaTaAANAOTNTA
IPO2 TOU yla Xprjan uno SlapopeC ouverKeg mePIBAAAOVTOC.
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

To IP 20 emdvw oTn povada onpaivel 0Tl N mpoaotaacia enapkel yla TNy l0xwpnaon EEvwy
OTEPEWV OWHATWV (UE SIAUETPO HEYAAUTEPN TWV 12,5 Mm)

To IP02 emdvw otnv Todvta Letapopdc anpaivel 0Tl N poatacia TG CLOKELTIC EMAPKEL yla
TNV El0XWPNON VEPOU (UE KAloN €wc 15°)

<((°))) M1 Loviopévn aktivoBoAia

AEV €XEL KATAOKELAOTEL amd AATeE amo PuUOLKO KAOVTOOUK.

s

Na dlatnpeital pakptd arod 1o Apeco NAAKO pwg

G
%
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

3.2.2 UuBoAa oto 6ioKo pOpTIONG/0TAOHO oVvdEONC KAl TNV MAapoxn
EVAAAQOOOHEVOL PEVHATOC

~v EVOAAKTIKT €{0060C pEVIATOC OE TIAPOXT] EVAANACTOEVOL PEVHATOC

- wmm s [£CO00C OLVEXOUC PEVHATOC QMO MAPOXT) PEVHATOC

D E¢omAlopoc mpoaotaciag katnyopiag Il H cuokeur) mapoxr¢ eVaAACOOUEVOU PEVUATOC
EXEL OITTAT) LOVWOn.

ﬂ Edappolopevo e€aptnpa Tunov BF

I H enwvupia kal n dtevBuvan dimAa arno avtd To CUKBOAO £py0aTATiOV avriKouv OTOV
o0 KATAOKELAOTH. H nuepounvia avtioTolyel otnv NUEPA TNG KATAOKEUNC.

REF O aptBuog dimAa amd autd to cVLEPBOAO avTloTolkel atov aplBpd avapopdg tou dpBpou (Artn.)

H ouoKeLT) CUHHOPPWVETAL LE TIC ATIAITOVHEVEC EupwTIAIKEC 00NYieC (eTionpaiveTal ot dev
MpETeL va agalpeital o aptBuog CE and 1o dioko, kabw¢ dnAwvoupe ot dev eivat ME)

N
/M

AlaBAcTe 1o gyXelpidlo xprionc 1 T odnyleg Aettoupyiag

Mpoooyn)! Observe Mpoeldotoinons set forth in operation manual!

O aplBuoc dimha and autd 1o cULPBOAO avTioToLel aTov aplBuod OeIpdC

Na pnv amnoppintetat padi pe Un KatnyopLlomonKeVa KOWOTIKA arnoBAnta

Na dlatnpeital ateyvo (OxtL o€ TvakideC avayvwplong orjHatoc)

s SR IEEEC N

Na dlatnpeital pakptd ard 10 apeao NAaKO Gwg

NG
77D
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

g_ ATIOKAEIOTIKA V1A ECWTEPLKT] XPT|oN

[ H onjuavon Geprufte Sicherheit ("AopaAric dokipn”) 1} GS LTTOSEIKVVEL OTL O ECOTTAIOUOC
MANPOL TG MEPHAVIKES Kal, av LTIAPXOLV, TIC ELPWMAIKEC analtroelC achaAeiag yla Tig
>

NAEKTPIKEC TUOKEVEC. £TO APOV Elval eyKEKPILEVOC amd tnv TUV.
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

3.3 Mepiypadn tTwv €EapInNUATWY THE CUOKEVNC

3.3.1 TnAexetplotnplo

A Kouuri On/Off (rieote otiyplaia yla evepyoroinon, MECTE Kal KPATNOTE MATNUEVO YIa TIEPIOCOTEPO ATIO
2 HEVTEPOAETTIA 1A ATIEVEPYOTTOINON, KATA TNV MEPLTYNON 0TOUC KATAAOYOLC TUECTE OTIyHLaia yla
ETUOTPODT) OTO KUPLO UEVOD)

B 4 Kouumid moAAQIA®WY AEITOUPYIWV:

Aeltovpyleg Tov oxetidovtal e ta ewkovidla Tou Bpiokovtat atnyv 08ovn (LY. MANPOPOopPIES, KUPLO LEVOU,

TomoBetnon nAektpodiwy, KAL)

ETtiAoyr) TOL KavaAlou diEyepanc yla avénan 1) Helwaon Tou emmedou evEpyELac TN Oleyepanc

Ynueio mAorynong

Kovuri emBeBaiwonc 1) mavong katd ) dldpKela TNS dlEyEPONC

@Upa yla To KaAwdIlo USB 1] To oUVOECTHO TOU OTABHOU GUVOEDNC

m Qo N °

Inpeiwaon
A&rtovpyia dlakomng EKTAKTOV avaykng: MEdovtag To KEVIPIKO KOLUTT 1) To TARKTpo On/Off o€ ula
aro TIC Lovadeg Katd tn dldpkela ¢ SlEyepanc, N Aeltoupyia TNC CUOKELT|C SIAKOTITETAL.
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

3.3.2 JUOKEVEC

Mia povada amoteAeital amnd dUo ToUTouC .

A Koupmni On/Off (mi€ote otiyplaia yla evepyottoinan, TECTe yla 1 SELTEPOAETITO YO AMEVEPYOTION AN, Katd
N OldpKELla TN OlEyepaNC, MIECTE yla mavar)

e [pdaowvn Avyvia LED mou avaBoaBrivel: ETOIUO

e Kitpwvn Auyvia LED mou avaBoafrivel: SlEyepaT) EVEPYOTIOLNLLEVN

B Eykorr yla v KatdAnén tou KaAwdiov

C A\0BOC TIOUTTOC IOV TIEPIEXEL pratapia

Inpeiwan

- ‘Otav n anootaon avapeoa aTo TNAEXEIPLOTHPLO Kal TIC LoVABEC eival TTOAU peydAn, Xavetal n
oVVOEQT HETAEL TOUC, N dleyepon SLAKOMTETAL Apleda Kal oL eVOEIEELC LED avaBoafrjvouv HE KOKKIVO
Kal TIpdaoivo XpwHa.

- Aetoupyia Slakomrg EKTAKTOV avaykng: MeCoviag To KEVIPIKO KOLWUTT 1| To TANktpo On/Off oe
Lia amo tc povadeg kata tn dldpkela ¢ SLEYEPANC, N AEITOUPYia TNC CUOKELT|C OLAKOTITETAL.
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3.MEPITPA®H TOY WIRELESS PROFESSIONAL

3.4 Mepiypadn Twv Baocikwv e€apInpuatwyv

3.4.1'E€unvog 0taBpog ouvdeong 4 kavaAlwv kal apaltpoVpeEVOCG dioKkog

Adalpovpuevoc diaKkoc

TUVOECUOC yla GOPTION TOL TnAexelploTnpiov

Oupida ovvdeanc yla ToroBeTn o Hovadwy yla enavadoption

OUPA yla TOV LETAOYXNHATIOTN EVAAQCOOUEVOU PEVUATOC Kal TO KaAwdLo USB mou eival ouvdedepevo
OTO UMPOOTIVO HEPOC TOU OTABHOV GVVOEDNC

Kadog amobrikevang

oNw>»

m
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

3.4.2 Baolk6¢ otabpog ouvdeong 2 kavailwyv

YTI060XT) POPTIONG TNAEXELPLOTNPIOV

©€Eaon yla TNV TOMoHBETNON TWV LOVASWY

@¢€an yla TNV TonoBeTNoNn TwV LovAdwy PO GOPTIoN
Buopa gpoptiom

> 1w >
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

3.4.3 H méva KILvNTIKOU OnHEiov

A HTéva KlvnTukou onpeiov
B Betikd moAo

Inpeiwon

- Na avaAUTIKEC TTANPOPOPIEC OXETIKA LE TN XPT|0N TNE MEVAC KIVNTIKOU OTHEIOL avaTpEETE OtV
Avab. 6.

- Na XpnOlOMOLELTE TTAvVTa TNV AyWYLHN YEAN IOV CUVOBEVEL TO TIPOIOV E TNV TEVA KIVNTIKOU ONUElov.
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

3.5 NMeplypadpn twv Baocikwv oBovwv ov eppavidovtal

3.5.1 00d6vn otn Aettovpyia emntAoyn¢ Katnyopiag npoypappatog (Apxikn o8ovn)

05.09.12 11:20 any @
UserProgram
Favourites
Rehabilitation °

Pain relief

Vascular

A nuepounvia, wpa, pratapia
B Katnyopia mpoypdpupatog
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

3.5.2 006vn otn Asttoupyia €miAoyn¢ MNpoypappatog

14’5.09.12 11:22
| ST ()
Muscle lesion
Motor Point

Disuse atrophy 1 G
4 mis L
Prevention of disuse atrophy
Reinforcement @

) £ M O

ONONGRO

A Ovopaaia ¢ Katnyopiag mpoypappatoq

B MMpooBetec mAnpodopieg yia to mpoypappa

C TMpoBoAn emAoywV MPoypAUUATOS

D Emotpodr) 0To KUPLO HEVOU

E MpooBrikn mpoypApatog aTov KatdAoyo ayarmuéva
F EmAoyr| eMIMESOL TIPOYPALLATOC

G Alapopdwan emAOYwWY TIPOYPAUHATOC

Inpeiwon

- Na TNV aneovion Twv MANPodopLWY TOU TIPOYPAUHAToC (B), XpnoLOoTOLraTe TNV aploTepr)/oetld
KatevBuvaon ¢ emdAveLac TIAOTYNONC Kal LETAKIVNBEITE eVTOC TwV TANPODOPLWY
XPNOLLOTOLWVTAC TNV EMAVW/KATW KATeELBLVON NS emdAveLag TTAOTYNoNC.

- MNa v mpoadrkn evoc TpoypaAppatoc otn Alota pe ta Ayannuéva (E), atr)ote T0 KOt
MOAQMAWVY AEITOVPYLWV KATW aTtd TO EIKOVIOLO, EVw €lval eTIAEYEVO TO MPOYPAUA. MATrOTE TO
KoL &ava yla va adalpeCETe TO TIPOYPApa arod TN Alota «Ayarmnpevan.

- Av dlatiBevtal dlapopeTikd emineda Mpoypaupdtwy, Ba epdaviotel To lkovidlo «F». Ta va aAAd&eTe
Ta eMineda MPOYPALUATWY, TIATIOTE TO KOUUT KATw aro To elkovidlo. Mrmopel va dlatiBevial €wg
Kat 3 dladopeTika emtimeda. Ano eminedo oe eninedo, aAAAlouvv oL TAPAPETPOL (TL.Y. N cuxvOTNTa, N
SlApKELa TNC MavoNC K.ATL), WOTE N Bepareia va yivetal mo SUCKOAN, cuudwva pe T dladikaaoia
NG arnokatdotaaonc (emimedo 1yla apxaploug, eTMeSO 3 yla eKTIAIOEVEVA ATOUA).

- Av dlatiBevral eTAOYEC TIPOYPAUUATWY, Ba epdavioTel TO EKOVIDIO «Gy. MATrOTE TO KOUUTT KATW
and 1o €KOVIOLO yla va eloaydyete v 086vn pUBUIONC TNC ETIAOYTC TOU TTPOYPAUUATOC
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

3.5.3 004dvn o6tav €ival emAgeypeévo mpoypappa, oL Hovadeg mpEMEL va gival
EVEPYOTIOLNHEVEC, AELTOUpYia

45.08.12 1151 e (L

@_ Disuse atrophy - _@
T

YUVOAIKOC XpOVOC TTPOYPALLATOC
‘Evbelén evepyormoinong povadag
Emninedo pnatapiag povadac
EMIOTPO®T) OTO TIPONYOULEVO LEVOL
MM H Aertovpyia mapdAenpng od¢ EMITPETEL va MAPAAEITETE akoAovBieC Tipoypdppatod (dev eival dlabeaiun
yla OAa Ta POYPALLATA) 1) #8h AcToupyia avénaonc Tov xpovou Tou mpoypdupatoc (dev eival dlabeaiun yia
OAa Ta TIPOYPAHaTA)
Aertovpyia + TENS, BAEMe €&rynon mapakdtw
‘Evapén meplodou Asttoupyiac
H ApXITEKTOVIKT) TTPOYPAUHATOC
e Mpoypappa 3 akoAouBlwv: PoBEpuavan, mpomovnan epyaaia, xaAdpwan
* Mpoypappa Ue 1 auvexr akoAoubia
| Evepyn emiAoyr oTo TIPOYPAUUa
J Ovopaoia mpoypdppatog

mgnNnw>

O T

Inpeiwan

«B»: n oLOKELT) 0AC (NTA VA EVEPYOTIONOETE TNV EMOUEVN povada. 1 Lovada TOUAAXIOTOV TPETIEL
va eival evepyoroinpevn (Bepareia 1 kavaAlov). Metd amno v eVEPYOTION AT TOL AMAITOVUEVOU
aplBpov kavaAlwy yia n Bepareia (1 €wc Kal 4), matrjote «Evapény yla va &ekvrioet n Beparneia.

- «E»: ol Aettoupyiec dev dlatiBevtal oe OAa ta mpoypdupata, ta cvuBoAa Ba epdavidovtal povo ota
dlabgaipa mpoypappata.

- «F»: 1 Aettovpyla «+TENS» 0AC ETUTPEMEL VO OUVOUAOETE €va MPOYPARa TENS LE €va eTUAEYUEVO
Baolkd mpoypappa. H Asitoupyia Ba epdavidetal yia ta kavaAla, av eivat dlaBeoun. (avatpete
eniong ato...)

- «H»: Ol BLaPOPETIKEC APXITEKTOVIKEC TTPOYPAUMATWY Elval:

e [poypappa 3 akoAoublwv:

a) MpoBEpuavan
) Epyaoia a—_ b}
Y) XaAdpwaon

e Mpoypappa 1 akoAovBiac, a) ouvexnc epyaaia
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

3.5.4 OB6vn kata tn diapketa tng Bepaneiag

—
45.09.12 1202 eeee (i

Disuse atrophy

YUVOAIKOC UTTOAEITIOUEVOC XPOVOC TTPOYPALATOC

rpadIKT) MapACTacn EMIMEDOV EVEPYELQAC

Enimedo evepyelag

TKOUPO POVTO = evEPYO KAVAAIPWTEWVO GOVIO = avevePyOd KavaAl
‘EVOELEN OXETIKA LE TO €V AOYW KAVAAL
TENS: KavAAL TTOU TIAPEXEL PEVLA
TENS I-11: opada KavaAiwv

APLBLOC LTTOAEITTOHEVWY CUCTOAWV/GUVOMKOC apIBOC CUGTOAWY
AEIKTNC EKTEAEONC TIPOYPAHHATOC

apLBOC TV KavaAlwv

mgnNnw>

I o

Inpeiwon

‘EAgyx0¢ €vtaong «D»

- H eruAoyr)/amoemAoyr) Twv KavaAlwy HMopEel va Y{vVeL LE TO TIATNHA TOU avTioTol0L TIapaKAatw
KOULTTILOU.

- MNa v aAAayr) TNC €vIaon g Katd ) Sldpkela ¢ Bepameiag, MPEMeL va eTAeyel To KavaAl (OKoUpo
LTAE GOVTO).

- Av TO KaVAAL eV glval eTIIAEYUEVO (AVOIXTO UTTAE POVTO), 1) dlEyepan dev Ba EKTEAETTEL e TNV
KaBoplapevn evraan.

- Autn N Aettovpyia 0AC ETUTPETIEL va AAAAEETE TNV EVTAOT) Yla KABE KavAaAl Eexwplotad 1) yla
neploootepa anod 1 tavtoxpova (EMAEyovTag Ta avtioToa KavaAla).
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

3.5.5 006vn katd tn d1dpKela MpoowpPLvh¢ dlakoTmr¢ tng Bepaneiacg

45.09.12 1209 eees
O19 (1]
»
Oy
r l — Max — 1
72 72 27 27
<A MH - M

® © ©

A MEgyLoTo emimedo eVEPYELQC TIOV EMITLVYXAVETAL ATIO TO KAVAAL KATA T SLAPKEId PATEWY GUOTOANG

B EmMOTpO®I) OTO TIPONYOULEVO LEVOL

C H Aeitoupyia mapdAenpnc odg MITPETIEL VA MAPAAEITIETE akoAOLBIeC Tipoypappatoc (bev eival SlaBeatun
yla OAa ta TipoypappaTa)

D XuvéExlon ¢ mepLodov Asrtoupyiac dleyepanc

Inpeiwon
Aettoupyia dlakomrg EKTAKTOU avaykng: MeCovtag To KEVIPIKO KOUUTT 1} To TArjkTpo On/Off oe pia
aro TIC Lovadeg KaTd tn SlapKela ¢ SlEyepaNc, N Aeltoupyia TNC CUOKELT|G SIAKOTITETAL.
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3. MEPITPA®H TOY WIRELESS PROFESSIONAL

3.5.6 O86vn kata tn AN&n tn¢g Bepaneiag

45.09.12 11:35  ee

Disuse atrophy
@<t

®_ ;Average: 103

— Max

1
141 95

N . D

©

A MEoo eminedo evepyelag OAWV TwV KAVAALWY TIOU PN OLOTIOVVTAL KATA TN GAaT GUOTOATC

B MEéyloto emimedo eveépyelac IOV ETITLYXAVETAL ATIO TO KAVAAL Katd T SlApKela PATEWY CUGTOANC

C Emotpodr| ato KUpLo pevou (APXIKH).Ma ta mpoypdppata Tou XpnoLOoToLlouY TO XAPAKTNPLIOTIKO
mi-range, eudavietal To mToooaTo ToU XpOVOoU oL damavatal avw aro To EAAXIOTO OPLO.

Inupeiwon

- Mo ta mpoypapHaTa TIou XPNOLUOTOLOUV TO XApaktnplotiko Mi-Range, epdavidetal to moooatod Tov
XpOvou Tou damavatal mavw amno To EAAXIOTO Oplo.

- [la va arevepyorouoeTe ) Hovada, TIETTE TO KOLUTE ONn/Off 0T TNAEXELPLOTNPLO YIa TIEPIOTOTEPO
arno 2 devtepOAemnta. Etol, Ba amevepyonoinBouv OAeC Ol LOVADEC.
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4. PYOMIXHXZYXKEYHZ

4.1’ E€unvog otaBbpog ouvdeong 4CH - TUvdean tnNC OVUOKELNC, EAEYXOCG
anodoaong

YUVOEQTE TO LETAOXNHATIOTH) EVOAACCOUEVOU PEVIATOC TIOU MAPEXETAL LE TN CUOKELT) 0a¢ OTOV
apalpovpuevo dioko Tov atabuov cuvoeanc (B) kat cuvdeaTe Tov o€ pia Tpida. YuvOEDTE emionc TO KAAWDIO
USB Tou otabpou ouvdeanc atov apalpoupevo diako (I).

A Tiow 6y tou oTabuov cvvdeaong
B YUvOEOUOC LETAOKIAUTIOTH MPOCAPHOYEQ EVAOAATTOUEVOU PEVUATOC
C XUvbdeopog kahwdiov USB

Inupeiwaon
yuviotdtal 1laitepa va opTideTe MANPWCE TIC UMATAPIEC TOV TNAEXELPLOTNPIOL Kal TIC LOVADEC TIPLV
aro Vv TPWTN XPromn, €101 WOTE Va BEATIWOETE TIC EMIOOCEIC TOVC Kal TN dldpKela {wr)¢ TOUC.
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4. PYOMIXHXZYXKEYHZ

4.2 ®OpTION TOVL TNAEXELPLOTNPIOV KAl TWV HOVAS WV

YUVOEDTE TO TNAEXEIPLOTI)PLO CLVOEOVTAC TO OTO OTABUO cLVVHEDNC.
®povrtiote n unodoxr) USB va eival ouvoedeUEVT OTO TNAEXELPLOTNPLO.

Inpeiwaon

H @optTion Tou tAexelploTnplov pumopel va mpaypatormonBel kal pe xprion vrodoxrc USB, ) onoia
nepAapBAveTal oTo KIT 0ac. YUVOEDTE TNV OTO S{OKO Kal TO TNAEXELPIOTIPLO V1A va GOPTIOETE TIC
HOVABEC Kal TO TNAEXELPLOTNPLO TAUTOXPOVA T) CLVOEDTE TO TNAEXELPLOTIIPLO OE UTTOAOYLOTH.

dopTION TWV pHOoVAdWV:

TOTOBETNOTE TIC LOVADEC EVIOC TWV OXIOHWVY TIOU LTIAPXOLV YLl AUTO TO OKOTIO.

Ma va To KAVETE auTo, TOTOBETNOTE TOV TIOUTO XwpIC TOo Kouvumni On/Off otn B€omn Tov KATadEIKVVETAL LE TN
SIAKEKOUIEVT YPAUUD.

Kavte 1o {810 Kat yla T dAAEC povadeC. MOALC oL povadeg TomoBetnBouv yla ¢option, To eminedo pratapiag
TOUC epdavidetal atic UmmAe Auyvieg LED tou otaBuou ouvdeonc.
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4. PYOMIXHXZYXKEYHZ

A Tpwtn Auyvia LED avaBoofrvel = xaunAr unatapia
AeVTeEPN Avyvia LED avaBoofrvel = peco emninedo pmnatapiag, pnopet va nmpaypatonoin el
Lia epiodoc Aettoupyiac
Tpitn Auxvia LED avapBoofrivel = ka0 eninedo pmatapiag
‘OAeC ol Avyviec LED elval avappéveg kat dev avaBoofrvel kapia = MANpw¢ yeUATn pratapia

I1abun pnatapiag

YNV 080vn «OL LOVASEC MPETIEL VA £lval EVEPYOTIOINUEVEDY, epdavideTal n oTAaBun ¢ wratapiag
TNC Lovadac ato avtioTolo KavaAl aTto TNAEXELPLOTNPLO, OTAV EVEPYOTOLE(TE TN povada, akpLRwE mpv
EekvroeTe TNV nepiodo Asttovpyiag dieyeponc.

To eninedo pnatapiac tov NAexelpLoTnpiov eival mavia opatd otnv enavw de€ld ywvia.

Mikpol mpdaivol deiktec delxvouv MOTEC LOVADEC £XOLV evepyoToNBel Kal avayvwploTel amo 1o
TNAEXELPLOTIPLO.

Ol uratapieg Tou TNAEXELPLOTNPIOU Kal Ol HOVASEC EXOLV OXEDIAOTE WOTE VA AVIEXOLV TOUAAXIOTOV 3
NUEPEC YE 5 Bepareie v nueEpa.
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4. PYOMIXHXZYXKEYHZ

@-

A Eninedo pnatapiac povadag
B Emimedo punatapiac tnAexelpiotnpiov
C ApBUOC TV HOVAdWV IOV £X0UV EVEPYOTIOINBEL Kal avayvwploTel ard TO TNAEXEIPLOTPLO
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4. PYOMIXHXZYXKEYHZ

4.3 Nertovpyia moAAanAwyv mepLOdwyv Asttoupyiag — ZuyXpPOVvVIOHOC HE Aiya
TnAexelplotnpla kat €§unvo otabpo ocvvdeong 4CH

O €&umnvog 0Tabuog ovvdeaong 4CH pmopel va ouyxpovioel OTIoladrIoTE povada Kal TNAEXELPLOTIPLO
Wireless Professional cuvbéeetal emdvw tou. Ol LovAdEeC TTIou cuvdeovTal aTo aTabuo auyxpovidovtal
autopata Kal avayvwpidovral and To TNAEXELPLOTIPLO TIOU Elval eMiONC OLVOESELEVO OTO OTABUO. To KoL
B rou neplypadetal 0To KepAAalo 4.2 €MITPETIEL TO OUYXPOVIOUO TWV HOVAdWY Kal TOU TNAeXelplotnpiov, o
oTto{o¢ Tpaypatonole{tal cuvrBwc avtopata ano T povada.

AV XPNOIUOTIOLETE 2 1) TIEPLOOOTEPA TNAEXELPLOTNPLA LE TOV (B10 aTtaBpd ovvdeonc, Ba pnopeite va
SlaxelpLOTE(TE EeXWPLOTA 2 1) IEPIOCOTEPEC MEPLOOOVG AEITOUPYIAC TAUTOXPOVA. Ta TNAEXELPLOTIPLA KAl Ol
QVT{OTOLKEC OLYXPOVIOHEVEC LOVADEC EAEYXOVTAL EEXWPLOTA HEXPL TOV EMOUEVO OLYXPOVIOUO. H ekkivnon
TWV TIEPLOdWV AelTovpyiag Uropel va yivel avecaptnta.

YUVOEOTE MPWTA TOV anapaitnto aplBuod povddwy yia v mepiodo Asitoupyiac 1
(1, 2 1) 3 Lovadeq), KaBwC KAl TO TIPWTO TNAEXEIPLOTIPLO TIOV TPOKELTAL VA OLYXPOVIOTEL.

APOU OTTIOOVVOECETE TIC LOVASEC KAl TO TNAEXELPLOTNPLO TIOU Elval g€ Xprjon yla v epiodo Asrtovpyiag
1, OLVOEDTE TIC LUTTOAOLTEC LOVADEC Kal TO OEVTEPO TNAEXELPLOTIPLO TIOL TIPOKELTAL VA CLYXPOVIOTEL yla TNV
nepiodo Aeltoupyiag 2.

H bla dadikaoia mpeTel va akoAouBnBel o TepImTwan Tov LTTAPXOLY TOAAA TNAEXELPLOTNPLA.

Ynuelwon: Me TIC LUOKEVEC 4 KavaAlwy anoateAlovtal 2 £(6n Bnkwv mpoaotaaciac (AEVKEC Kal PTTAE) yla va
Eexwpldete Ta TNAEXEPLOTNPLA.
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4. PYOMIXHXZYXKEYHZ

4.4 Baolkog otaBbpog ouvdeong 2CH - 0vdeon tn¢ ovuoKeung, EAeyxoc anodoaong

YUVOEQTE TO LETAOXNHATIOTH) EVOAAACCOUEVOU PEVHATOC TIOU TTAPEXETAL LLE TN CVOKELT) 0AC OTO OTaBLO
oVVOEONC KAl OLVOEDTE TOV O€ Wla npida. Yuviotdatal Wdlaitepa va popTideTe MANPWC TIC Uatapiec Tov
TNAEXELPLOTNPIOL Kal TIC LOVABEC TIPLV ATIO TNV MPWTN XPrion, ET0L WOTE va BEATIWOETE TNV anddoan Kal
dlapkela {wr¢ Touc.

TUVBECDTE TO TNAEXELPLOTHPLO CLUVOEOVTAC TO OTO 0TaBpd cVvdeanC.
®dpovtiote n vnodoyr) USB va eival cuvdedepEvn aTO TNAEXELPLOTIPLO.

Inupeiwaon

H ¢popTion Tou TNAexelploTnpiov pUmopel va mpaypatonoinBel kat pe xprion vrnodoxrc USB, n onoia
nepNapBAVETAL OTO KIT 0ac. FUVOEDTE TNV 0TO G{OKO Kal TO TNAEXELPLOTIIPLO yIa VA POPTIOETE TIC
LOVASEC Kal TO TNAEXEIPLIOTIPLO TAVTOXPOVA 1) GUVOEDTE TO TNAEXEIPIOTNPLO OE LUTTOAOYLOTH.

dopTION TWV HOVAdWV:

TomoBEeTrOTE TIC LOVADEC EVIOC TWV OXIOLWVY TIOU LTIAPXOLV YLl AUTO TO OKOTIO.

Ma va To KAVETE auTo, TOMOBETNOTE TN Hovada Xwpi¢ To kovurni On/Off atn Beom mov KatadelkvueTal LE TN
SIAKEKOUIEVN YpapUn. KAvTe To 810 Kat yia tnv aAAn povada.
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5. MEOOAOZXZ EKTEAEXHX ©OEPATIEIALZ, EAETXOXZ ANMOAOZHZX

Avatpecte emiong oto KepdAalo «Meptypadr) tou Wireless Professional»

1. EvEpYOTOINOTE TO TNAEXELPLOTNPLO TTATWVTAC TO Kovpri On/Off (evepyomoinon/anevepyoroinaon).

2. Me tnv evepyoroinaon, n 080vn epdavidel Evav KaTdAoyo TIou 0a¢ MApPEXEL TIPOCRAOT) OTIC KATNYOPIEC TwV
TPOYPAUATWV.

3. ETIAEETE pla katnyopia TpoypapdTwy HECW TNC EMPAvELac MAoNynonc (EMavw/KAtw)

4. EmBeBaiwate Vv €mA0yr) 00¢ HE TO KEVTIPLIKO KOLUTTL.

Inupeiwaon

- Katd tnv mpwtn evepyomnoinan Touv mAexelplotnpiov, Ba epdaviotel mpwta n 086vn puBUIoNC TNC
yAwaooac. ETAEETE TV eMIBUNTY) YAWOOQ Kal MATHOTE TO KEVIPIKO KOV yla va CUVEXIOETE.

- ADOU €XETE ONUIOVPYNOEL TOV KATAAOYO LE T ayamnuéva oag MPoypdppata, 0 KatdAoyog auvtog Ba
ELPAVIOTE! LETA TNV evepyomoinan Tou TNAEXEIpLOTNpiov.

5.1 EmtAoyn mpoypAappHatog

ADOU ETIAEEETE KATNyopia MPoypauUdTwy, Ba eudavioTovy Ta SlaBECIUA TIPOYPAATA TNE Katnyopiac
auTnC. MNa va EMAEEETE Eva MPOYPAKLA, XPNOILOTIOMOTE TNV eTUdAVELa TTAOT)YNONG (MAVW/KATW) Kal
ETURERBAIWATE TNV EMAOYT) 0AC HE TO KEVTIPIKO KOLUTTL.

Inupeiwan

- AlatiBevrtal emmAéov MANPOPOPIeC yia ta mpoypdupata, Onwc n tonobetnon NAekTpodiwy, ot
MOPAUETPOL TOV TIPOYPAUUATOC KAl 1) EMEENYNAT) TOU TIPOYPALLATOC.

- Xpnaolgomnoinote tnv emdavela mAorynong (aplotepd/degld) yla va t¢ eudavioete Kal petakivneite
(EMAVW/KATW) O€ pLa EMEENYNON yla va AABETE MEPLOCOTEPEC MANPOPOPIEC.

- Tic MANpodopieC yla To KABE MPOypaUUa UMOPE(TE va TIC BPE(Te Kal aTo mapov eyxeLpidlo.

b guigs Iz 12:57 — 05.09.12 11:46
Disuse atrophy 1 Disuse atrophy

() 25min HOw? - .
35Hz By using frequencies creating a
tetanic contraction in type | fibres
to impose a significant workload
‘ on the atrophied muscle, so that it ’
— e recovers volume. Recovery
B I I o therefore takes place far more
quickly than by simply using
muscle activities.

4Hz ELECTRODES

A TonoBETnon TPEXOVTIOC TIPOYPAUUATOC
B TapAapetpol mpoypappatoc
C  Emegrynaon mpoypappatog
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5. MEOOAOZXZ EKTEAEXHX ©OEPATIEIALZ, EAETXOXZ ANMOAOZHZX

5.2 Mpooappoyn emAoywv Bepamneiag

Ma ta neplocotepa MPoypAUUaTa, SIAPOPETIKEC ETAOYEC elval duvatd va evepyoroinBouy 1y va
arevePyoTonBouv.
Ma TIC aVAAUTIKEC TTEPLYPAPEC TV SIABETIHWY EMAOYWVY aVaTPEETE OTO: KepAAalo «EmAoyec Bepameiagy

1. 1t OTE TO KO ETIAOYWV TIPOYPAUUATOC a yla va petaBeite oto pevou ETAOYWVY.

2. Tla va eTIAEEETE €va OTOIXEIO XpNOLLLOTIONOTE TNV EMIPAVELA TTAOT)YNONC (ETAVW/KATW).

3. Tla va aAAAEETE TIC pUBUICELC TOV ETIAEYUEVOUL OTOIXEIOV, XPTOLLOTIOOTE TO KEVIPIKO KOUUTTL.
4. Ta va anoBnkeVoEeTe TIC aAAaypeveC puBuioelc atriote To kKoupmi emBePaiwaonc V' /Y

45.09.12 11:48
Synchronisation signal off

Bodyzone selection

mi-Scan

Triggering of contraction

%

A EmBepalwon twv emroywv

5.3 TomoB&tnon twv nAektpodiwv

H tomoBetnon twv nAektpodiwv e€aptdtal amno v ndlnon mov MPETEL va BepareuTel.
Bpeite avaALTIKEC OLUOTACELC avVadOPIKA LE TNV TOTOBETNON TWV NAEKTPOSIWV:

- 0Tn XPNon TNG MEVAC KIVNTIKOU onueiov

- OTIC OUYKEKPLLLEVEC EVOEIEELC

- 01 povada Wireless Professional

AvAAoya LE TA XOPAKTNPLIOTIKA TOU PEVHATOC TIOU XPNOLUOTIOLETAL YIa KABE TIPOYPALLLA, TO NAEKTPOSIO TTOU
OLVOEETAL LUE TO BETIKO TIOAO (POPEAC LE PWTICOUEVO KOUUTT) evOEXETAL va wPeANBel amo pia «kvpla Beany,
N ornola Ba auvérjoel TNV anoTeEAECHATIKOTNTA TNC Bepareiac.

ALTO LoYVEL 1blaltepa oTa TIPOYPARHATA HUIKNC NAEKTPOSIEYEPONC, TA OOl ATIAITOVY IOXUPEC HUIKEC
OUOTOAEC. 2€ QUTNV TNV TEPIMTTWAT), CLVIOTATAL N TOTMOBETN AT TOL NAEKTPOSIOV BETIKTC TTOAIKOTNTAC OTO
KIVINTIKO TUNA TOU HUOC.

H emAoyr| Tou peyEB0UC TwV NAEKTPOSIWY (UIKPA 1] LeydAQ) Kal N 0waTr) TOMOBETNON TwV NAEKTPOdIwV
0Tn HUIKT opdda mov xprlel dlEyepang, lval KaBoploTikol TTapdyovTeC Kal arapaitntol yla tnv
ATIOTEAECLATIKOTNTA TNC SLEYEPONC. LLVETIWE, XPNOILOTIOLE(TE TTAVTA TO LEYEBOC TwV NAEKTPOSIWY TTOV
arelkovidetal oTig eIKOVEC. EKTOC Kal av auvioTdTal SlapopeTiKa anod To ylatpo, va akoAovBeite mdvia Tig
Beoelc mov kabopidovtal oTig EIKOVEC.
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5. MEOOAOZXZ EKTEAEXHX ©OEPATIEIALZ, EAETXOXZ ANMOAOZHZX

5.4 TomoB€tnaomn ToVu CWHATOC TOL acBevoug

Ma tov mpoadloplopd ¢ Beanc diEyepanc ov Ba epappootel cuudwva e TN BEaN Twv NAEKTPOSIWY Kal
TOU EMAEXBEVTOC TMPOYPAUATOC, TITAPAKAAOULE QVATPEETE OTIC EIKOVEC TOTOBETNONC TwWV NAEKTPOSIWV.

A ©€0m OWHATOC
B ToroBetnaon nAektpodiwv

H 6¢on tou atdpou mov Ba unoBANBel oe dlEyepan e€aptdTal armod TV Opdda Twv HUwV Tou Xprlel
SlEyepanc Kal amo 1o eMAexBEV TIPOypappa.

Ma ta mpoypAppata Mov analtovV HUIKEG CLOTIACELC (TETAVIKEC OUOTOAEC), GUVIOTATAL N LOOUETPIKT)
eMeEepyaanta Tou Luoc, KaBwe Kal yla v TPOANPT TWV HUIKWV KPAUTIWY KAl TOVWY UETA TNV meEpiodo
Aeltoupyiac. MNa mapdoelyua, otav dleyeipovtal ol TETpakeParol, 0 acBevric Ba mpéETeL va TonoBetnBel oe
KaBlotr} B€an, He TouG a0TPAYAAOVC OTEPEWIEVOUC LE ILAVTIEG YIa VA ATIOTPATIEL 1) EKTAAT) TWV YOVATWV.
‘Ooov apopd dAAa (6N mpoypappdtwy (OTIWE yla TapddELya avaAynTikA TIpoypARUaTa), Ta onoia 6ev
TIPOKAAOVV CUCTOAEC TWV HLWV, TOMOBETNOTE ToV aoBevr) o€ €1 duvatov Avetn Bean.
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5. MEOGOAOZXZ EKTEAEXZHZ OEPATMNEIAZ, EAETXOX AMMOAOXIHX

5.5 Yuvdeon twv povadwyv ota nAektpodia

MOALG Ta NAEKTPOSIA KOAATIGOUV OTO S€PUA TOU a0BEVOUC, OTEPEWOTE TOUC MOUMOUC CUPOVIAC TOUC OTO
KOUUMWHA TOU NAEKTPOSIOL LEXPL va aodaiioouv atr B€an Touc.

\

Inpeiwon

H 6levBuvan ¢ eloaywyric emonuaivetal amno:

- 10 Kouprti On/Off atov KVPLO TTOTO

- LA UIKPT) KATaKOpu®N yPapUT) OTo mepiBANUa tou AAAOU TTOUTIOV.

Ma va apalpeoete TIC Lovadeg anod To NAEKTPOBIO TIPAYUATOTIOWOTE aAWC TNV avtiBetn kivnon.

Mpoaooxn!
BAARN e£omAlOpOU —

To TPARNYHA TWV TIOUMWY, XWPIC va AauBAveTe umoyn v KateuBuvar) mpog v omnola
TIPETIEL VA TOUC TPaBdte, evdexeTal va BAAYEL TO cVOTNHA TNG cVVEEDNC.

Mia povada dieyepang anoteAeitat ard dVo MOAOUC:

*'Evav BeTIKO MO0 (+) = TOV TTOUTIO HE TO PWTICOUEVO TTANKTPO

*Evav apvntko 1oAo (-) = TovV AAAO TIOUTO TNC Hovadag

‘Eva EexwplaTtod NAEKTPOBI0 MPETIEL VA OUVOEETAL UE KaBEvav ard TouC GOPE(C.
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5. MEOOAOZXZ EKTEAEXHX ©OEPATIEIALZ, EAETXOXZ ANMOAOZHZX

5.6 Evapén tng Bepamneiag

Mplv amo v évapén TN dIEyEPONC TO TNAEXELPLOTNPLO 0AC TIPOTPETEL VA EVEPYOTIOINOETE TIG LOVASEC TN
Hia peta v aAAn redovtag to Koupri toug On/OfF.

Ma kaBe povdda mou evroridetal arnod To TNAEXEIPIOTNPLO, I} CUOKELT] Ba oag {Ntd va EVEPYOTIOINOETE LLa
AAAN, LEXPL KAT avwTato 0plo 4 LoVAdEC.

AV €TIIBUEITE va XpNOLLOTIONOETE £vav MEPLOPIOUEVO aplOpo HovAadwy yla v Mepiodo Asrtoupyiac oag,
TEOTE TO KOLUTIE ENAP=H pETA TOV EVTOTIIOUO TOU apBOU TWV HoVAdWVY TTOU EMIBULE(TE.

MEeTA TV evepyomnoinomn Twv povadwy matrnote to Kouprt ENAP=H yla va &ekivrioeTe Tn Bepaneia:

*H bl€yepaon &ekvael mavta and 1o eninedo evtaonc 0.

 EMIAEETE €va KavaAl yla va aAAGEETE TNV €VIAOT) TATWVTAC TO AVTIOTOIXO KOUTTL

* To KavaAlL Ba eTionuavOel e okoVPO UTTAE.

* XpNOILOTIOOTE TNV ETIGAVELQ TTAOTYNONG (MAVW-KATW) Yl VA AUENOETE 1) VA LEIWOETE TNV EVEPYELQ
dlEyepaonc (€vtaan) o€ emmAeypEVa KavaAla.

* Ta kavaAla Tou dev Exouv eTtAeyel Ba e€akoAovBoUV va €xouv TO KaBopIoUEVO amo TIpLV eMIMESO EvVIaonc.

AUTN N Aeltoupyia oA eruTpEmel va aAAAdETE TNV €vaon yla KABe KavAaAl EEXwPLoTA 1) yla MeEPLOTOTEPA aTto
1 Tavtoxpova (emAéyovtag ta avtiotolxa Kavala).

Inupeiwaon

Av €xel evepyoroinBel To mi-SCAN (mpoeTiAeypévn puBuLon):

- Autr n Asrtoupyia puBpicel Tnv mepiodo Acttovpyiag NAekTpodIEyEPOTC CUUPWVA HE TN PUTLloAoyia
TOU KABE aaBevr). Alyo mplv amd v evapen g mepLodou Asttovpyiag, n Aettovpyia mi-SCAN
agloAoyel TNV opdda puwv Kat IPocapprodel aUTOHATA TIC PUBUICELG TOU BleyEPTN CUUPWVA LE TO
KATW®OAL BLEYEPONC TNC HUIKTC Opddac.

- MPOKEIHEVOL Va SlaoPAALOTEL N BEATIOTN ATIOTEAECUATIKOTNTA Kal dvean TN¢ MepLodou Asttoupyiag,
guviotatal n dlevepyela TG petpnone mi-SCAN tplv and kabe nepiodo Aettoupyiac.

- Autr n Asrtoupyia epappoletal KaTa TNV Evapen Tou MPoypARHaToc amd pia cUVIOWN akoAouBia
KQaTd TtV ormoia mpaypatonolovval HETPrioELC.

- KaB' 6An tn didpkela tNC SOKIUNC, lval onuaviko va peivete akivntol kat xaAapo.

- MOALC oOAOKANPWBEL N dOKIWT), UTTOPEL va EEKIVIOEL TO TTPOYPAKHA LE TNV avEnon TwV EMIMESWVY
EVTAONC TWV KAVOALWV.
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InMeEiwan

- Na €lote mpooeKTIKol WC MPOC TNV Tr)PNaT NG OEIPAC EVEPYOTTIONAONC TWV HovAdwV, 1) a€lpd
EVEPYOTIOINONC aVIIOTOIXEl TNV apiBunon Twv KavaAlwv.

- Ta T SlEVKOALVOT) TNC AvayvweLong, av anatte(tal, oto eyypado meplypddetal n dladikaaia
XPWHATIKNAC KWOIKOTIONAONC TWV HOVAdWV.

- MatroTE TO KEVIPLKO KOLWTT Tou tnAexelplotnpiov 1) to Kovuri On/Off oe pia amod TI¢ povadeg katd
N SlApKELa TN OlEyEPONC Kal 1 AElToupyia TG OUOKELTC OLAKOTITETAL TIPOTWPLVA.

PuBpioelg evépyelag diEyepanc (eminedo Evtaanc)

Ma ta IPoyPARKATa TIOU TIPOKAAOUY CUOTIACEIC TWV HUWV, Elval ONUAVTIKO va XPNOLLOTOOETE TIC UEYIOTEC
EVEPYELEC BIEYEPOMC, dNAAST) TAvTa aTO OPLO TOU EMIMESOL TOU 0 A0BEVNC elval oe BEaN va avexTel.

AULTO onualivel OTL, o€ €vav BLEYEPUEVO U, 0 ApLBLOC TWV VWV TIOU HETEXOLY OTn dladikaaia evepyq,
gcaptatal amno TIC eveEPYELEC OlEyepanC. Ol LEYIOTEC EVEPYELEC DIEYEPOTC TIPETIEL CUVETIWCE VA
XPTOLLLOTIOI0VVTAL TTPOKELLEVOL VA CUUMEPIAABOLY OO0 TO dLVATOV TIEPIOCOTEPEC (VEC.

YTIO pla ONUAVTIKT) TooOTNTA EVEPYELAC BIEYEPONC, O APLBUOC TWV VWV TIOU LETEXOUV EVEPYA, OTOV UTIO
dlEyepan v, elval MOAU XapnAOg yla va BEATWAOEL ONUAVTIKA TNV TIOIOTNTA TWV HUWV.

H peylotn evépyela dev Ba emteuyBel kata ) dlApKELa TNC TIPWTNC TIEPIOOOV EPAPHOYNC, AAAA PETA aTIO
TOUAAXLOTOV 3, KATA TIC OTIOIEC N EVEPYELA YIa TNV TIAPAYWYT] LOXLPWV HUIKWV cLOTIACEWV Ba avénBel
oTadlakd, £T0L WOTE 0 a0BEVNC va e0IKEIWBEL aTtadlakd pe Tn dladikaaia tnC NAEKTPOdIEYEPONC.

MeTta v poBeppavan, N omola MPEMeL va mapdyel oadeiC LUIKEC OUOTIACELC, Ol EVEPYELEC OLEYEPONC
MPETIEL va avénBouv atadlakd, cuamaon ava cVuoTact Kab' OAn Tnv akoAouBia TNC TEPIOSOL EPAPLOYTC.
Ol eVEPYELEC TTOUL XpnalpomolovuvTal Ba mpemel eMionC va avédvovtal o€ KABe Tepiodo epappoync.

IT1G Bepareieg SladePRIKNC NAEKTPIKNC SLEyEPONC TwV veVPwV (TENS), n SiEyepon givat povo alodntikr).
H €vtaomn TPETIEL CUVENWCE VA aVEAVETAL, EWC OTOU 0 aoBEeVNC BIWOEL €va aiobnpa vuyuov (pupunkiaon), To
ortoio dev Bewpeltal emwduvo.

‘Ocov adopa ta MPOoyPAHHATA VEUPOHUIKIC NAEKTPOSIEYEPONC, TA OTI0la HEV MPOKAAOVV TETAVIKEC HUIKEC
OVOTIAOELC (OLYVOTNTEC < 10HZ), oL eveépyeleC Ba mpeMel va augavovtal aTadlakd, EwC OTOU EMEABEL LUK
ovaTaaon, n orola va prnopei cadpwc va mpoPANBel 1} Blwbel.

EEEAIEN pEOoW TV dladOpwv eTUMES WV

Y€ YEVIKEC YPAUUEC, eV ouvioTdtal N Taxeia e€EAEN ata emineda, oUTe Kal n BECTIOT OTOXOU EMiTELENC TOU
LEYIOTOU ETUMEDOL O€ GUVIOHO XPOVIKO SlACTNA.

Ta 6ladOPETIKA ETUMESA AVTIOTOLXOVV TNV EEEALEN TNC AMOKATACTAONC HLECW TNG NAEKTPOSIEYEPONC.

ETurmAgov, kal xwpic e€aipeon, To emninedo 1 ival o onueio exkivnong kal Ba TpETEL va XpnolomoLeital Ewg OTou
0l BEPATEVTIKOL OTOXOL £XOLV EMITEVXOEL.

‘Evac and autouc Touc aToxouC eivat 0 acBevn¢ va ivat oe Beon va avexBel €va onuaviiko 000 EVEPYELAC
dleyeponc.

YUVETIWC 1N IPOTEPALOTNTA Ba TIPEMEL va HOBE( OTIC EVEPYELEC DIEYEPONC, £TAL WOTE Ol (VEC TIOL LIETEXOLV EVEPYA
ot dladikaoia va gival 600 To duvatd TEPITCOTEPEC TIPLV ATIO TNV AAAQyT) TOU ETUMTEOOU.
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5.7 Anén tng Bepaneiag

MOALG TapeABeL 0 TipokaBoplouEVog Xpovog TN Bepaneiag:
* N CLOKELT) BLAKOTTEL AUTOHATA TNV TIEPI0SO Actovpyiag Tng Bepaneiag
* N £vtaom OAwV TwV KavaAlwv TepTtel 0To 0.

Mmopeite eniong, va dlakopeTe pia Bepareia e TouC EENG TPOTIOUC:

* EVEPYOTIOIWVTAC TNV Mavan Kal EMOTPEDOVTAC OTNV ETIAOYT TPOYPALLUATOC

* ATIEVEPYOTIOIWVTAC EVIEAWC TN HovAda, matwvIac to kovuri On/Off 0To TNAEXEIPLOTPLO YLl TIEPIOCOTEPO
aro 2 devtepOAeTTQ.

Ma va amevepyomnomoeTe ) Hovada, MEaTe T0 Kouprt On/Off 0To TAEXEIPLOTHPLO Yla TIEPIOTOTEPO aTIO 2
deutepOAetta. Etal, Ba amevepyomonBouv OAEG Ol LOVASEC eTioNC

Inupeiwaon
YTO TEAOC NG MEPLODOU AElToupyiag SleyepaonC, ouvioTdtal va GUAACTOETE TO TNAEXELPLOTIPLO KAl TIG
LLOVAOEC OTO aTaBUO oUvdEONC Yla va enavadopTideTe TG LOVADEC.

5.8 EAeyxo¢ andédoong

If the unit can be operated as described above, the therapy unit has passed the performance check Av o
XELPLOHOC TNC Hovadag UIMopEl va yivel KaTd Tov TPOTIo Mov TEPypAdETaL maparnavw, N povada Beparneiag
TEPVAEL ETITUXWE TOV EAgYX0 amodoonc.

H ovokeur extele], emiong, eAéyxoug anodoon¢ ava TakTa dlaotrpata Kata ) dlapKela TN Aettovpyiag mc.

AULTO oupBaivel av eviomioTel Eva mpoOBANUa (otnv apxr 1 Katd n Aettoupyia):

AV UTTAPXEL KivOUVOC yla TN XPr)on 1) av eVvIoroTel duoAetovpyia:

*n ouokeLr Ba oag (nmoel va dlopBwaoeTe To aPAAUa (avatpeste eniong oto KedpdAalo «MpoBAnpata Kal
AVCELCN)

* 1) QTEVEPYOTIONBEL ALTOATA AUETWC

YNV MEPIMTWON autr), UMOPEITE va TIPOOTIABTOETE VA KAVETE EMAVEKKIVNOT 0T HovAada aTEVEPYOTIOIWVTAC
NV yta Alyo Kal evepyomolwvtag v ava. Me amevepyomnounpevn tn povada, Bealwbeite 0t eival owata
ouvoedeUEVa OAa Ta Buopata.

AV TO Urjvupa odpaiuatog €akoAovBel va vmdpyel 0tav 1 povada evepyoronBel Eavad, KaAEaTe
€€0VOLOOOTNHEVO TEXVIKO OUVTNPNONC YIA VA EAEYEEL TN LOVADA TIPLV TNV XPNOLLOTIO OETE Eaval.
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6.1 TpOTOC XprionNg TNG MEvag KIVNTIKOU OnUEiov

H méva kvntikov onueiou vmoatnpidel Tov eVIOTIOUO TNC BEATIOTNG BEONC TOL NAEKTPOSIOL yla TN HUIKT
dleyepan (T.X.: EVIOTIOUOC TOU KIVNTIKOU ONUEIOL TOU €0W TMAATU HUOC TWV TETPAKEPAAWV).

dovro:

Ta mpoypAppaTa HUIKNC NAEKTPOOIEYEPONC Elval TTPOYPAUATA IOV VTIOXPEWVOLV TOUC HUEC VA EPYACTOUV.
H emtevyxbeioa mpododoc e€aptdral amo 1o €{6o¢ ¢ epyaaciag atnv omola uTdKevTal ot LUEC, dnAadr) To
npoypappa mov emiéyetal. Ot NAeKTPLKOL TTaApOL IOV TTapdyovTal arod avtd ta npoypdupata petadidovial
OTOUC PVEC (LECW TOU KIVNTIKOU VEVPOU) HECW TWV AUTOKOAANTWV NAekTpodiwv. H TomoBetnon tTwv
nAekTpobiwy elval évac amd Toug KaBoploTikou TTapdyovIEeG yia TNV e€acddAlon piag dvetng nmeplodou
AElToupyiag ¢ ovaKeLrC NAEKTPOOLIEYEPONC.

YUVETWC, €lval amapaitnTo va 606el 1blaitepn mpoooxr) oto BEpa autd. H owaTr) TOMOBETN o TwV NAEKTPOdIWY
Kal 1) Xpriomn ONHAvVTIKOU EMIMESOV EVEPYELQC ETUTPETOLV TNV £pyacia eVOC HEYAAOL aplBOU LUIKWY Vwv. Oco
VPNAGTEPN Elval ) eVEPYELQ, TOOO PEeYAAVTEPT) Elval Kal 1) XWPLKT] EMIOTPATEVAN, TTOL O APIBLOC TWV VWV TTIOU
gpyadovral, Kal CUVETIWE, TOOO HEYAAUTEPOC O aPIBUOC TWV VWV TIOU OTLELWVOLV TTIPO0SO.

H néva Kivntikov onpeiov:

To KIVNTIKO onuelo gival Eva onueio oo omoio To KIVNTIKO VEVPO ELCEPKETAL OTO M. MpoKeLtatl dnAadr yia

LLa ECALPETIKA EVIOTIUOLEVT TIEPLOXT), OTNV OTIOlA TO KIVNTIKO VEVPO €lval aTnV Mo EVEPEBIOTN KATAOTAOT)

Tou. Mapd To yeyovog OTL 1 BEaN Twv SladPOpwV KIVNTIKWY ONUEiwv glvatl €Tl TOL TAPOVIOC EVPEWC YVWOTH,
voloTavial wotdoo apKETEC SIAKVIAVOELC IOV GBAVOLY Ta APKETA EKATOOTA avAUETQA O€ SIAPOPETIKA ATOLA.

H méva KvnTikov onueiou, o€ auvdLACHO UE TO MPOYPAUUA KIVITIKOU OTUEIOV, ETUTPETEL OTO XprjoTn va
kaBopioel pe peyaAutepn akpifela v akpifr) B£om Twv KIVNTIKWY ONpeiwv o KABE ATOUO, YEYOVOC TO
oroio dlaogPaA(lel TN HEYIOTN ATIOTEAECHATIKOTNTA TWV TIPOYPAUUATWY. YUVIOTATAL N XPrjon TOU €V AOyw
MPOYPAUUATOC KAl TN TIEVAC TIPLY Ao KABe apxIkr) Tiepiodo Asltovpyiag HUIKTC NAEKTPOdIEYEPONG. ADOU
€XOUV EVIOTIOTEL, Ta KIVNTIKA onpela Umopouv eUKOAA va TaVToTonBovy HECW TNC XPT)oNC¢ Kiac TEvac,
arno@evyovTag I0L TNV avaykn enavaanpng g dladikaciag avtng mptv arod KAbe mepiodo Asrtovpyiac.

TonoB&Tnon nAektpodiwv:

‘Eva KavaAl dieyeponc lval pla povada mou anoteAeitat ard dVo Popeic:
‘Evav BETIKO TTOAO (+) = TOV TIOUTIO HE TO PWTICOUEVO TTANKTPO

‘Evav apvnTiko TOAO (=) = ToV AAAO TTOUTIO TNC Hovadacg

To BeTIKO NAeKTPOOLO Elval eKelvo OV cuvdEETAL OTO BETIKO TIOAO (UE TO PWTICOUEVO KOuUTT). MpETMEL va
TonoBete(tal oTo KIVNTIKO ONEElo TOV PUOC.

Inpeiwaon
H méva kivnTukov anpueiou mpoopidetal anmokAEIOTIKA yla XPr)on 0€ cUVOUACHO UE TO TIPOYPAULA
«Motor Point.
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EvTomiopog Tou KivnTtikov onpeiov pe to Wireless Professional:
TLY.. EVIOTIIOUOC TOU KIVNTIKOU ONUEIOL TOL €0w TAATY HUOC TWV TETPAKEPAAWY

1. TottoBetrate €va peyAAo NAEKTPOOLIO OTNV KOPLGT) TOU HNPEOU (TNV KOWALA TOU HUOC).

2. YUVOEQTE TOV apvNTIKO TIOAO TNC Hovadag (MOAOC HE Un GWTIOUEVO KOUWUTT) 0To/0Tnv Koupnwpa/akida
TOU HEYAAOU NAEKTPOSIOL TIOV BPIOKETAL OTNV ECWTEPIKT) ETUPAVELD TOV LNPOU.

3. EQapuoate eva ATt aANA LOOPEPEC OTPWHA AYWYLHNG YEANC OTNV ECWTEPIKT ETUPAVELQ TOV UNPOVY,
otn B€on mou evoeikvutal yla ) BeTikn B£an Tov NAekTPOdioL (TNV TEPLOXT] TOL KIVNTIKOU Onueiou) Kal
ATAWOTE TN YEAN O€ LEPIKA ETUMAEOV EKATOOTA MPOC TIACa KaTeLBuvan.

4. YuVOEQTE TO BETIKO TIOAO TNC povadag (MOAOC HE PWTICOHEVO KOUUTT) TNV UTTOOO0XT] TOU KOUUMTWHATOC
NG MEVAC KIVNTIKOU ONUElOL Kal GEPTE TNV AKPN TNC TMEVAC € EMAPT] UE TNV AYWYLUN YEAN.

5. EVEPYOTIOIOTE TO TNAEXEIPLOTNPLO, ETUAEETE TO TMPOYPAKLA KIVNTIKOU anpueiou (katnyopia mpoypdppatoc:
ATIOKATAOTAOT)) KAl LETA EVEPYOTIOINOETE TN LOVAdA KAl EKKIVIOTE TO TIPOYPAKAL.

6. Au&note otadlakd TV EVEPYELA TOU KaVaALoU 1, EwG OTOU MITEVXOEL ia Tiur) LETA&L 5 kal 25, evw
TAUTOXPOVA HETAKIVEITE TNV AKPN TNC TIEVAC OTO OTPWHA TNE YEANC, XWPIC waTOO0 va XACETE TNV EMAPT) LE TN
YEAN, KABWC KATL TETOLO EVOEXETAL VA TIPOKAAETEL TN LETASOAOT) EOPAALEVOU UNVULATOC aTIO TO NAEKTPODLO.
7.‘0Otav mapatnprjoete pia HUIkT) anokplon UE T Lopdr) pupunkiaonc, Ba exeTe eVIOTIOEL TO KIVNTIKO
onuEiov Tou €0w TAATV HLOC. EVTOmioTe OMTIKA AUTO TO KIVNTIKO ONHE(O KAl TOTTOBETNOTE Eva LIKPO
NAEKTPOBLIO KEVIPIKA TTAVW ard TO KIVNTIKO ONUE(O.

8. AQalpECTE TNV Meva arod To BeTKO TIOAO KAl GLVOECTE TO BETIKO TTIOAO OTO LIKPO NAEKTPOSIO0, TO omoio Ba
MIPETEL va €lval EKKEVTPO €M TOV KIVNTIKOU oNpeiov Tou €0w MAATU HUOC.

Mpoetdonoinon!
Kivbuvoc yla tov acBevr] - poAuvan Tov acbevn

A Mptv amod KABE ¥prion TNE MEvVac KivNTIKov onpeiov, ouviatdtal o kabaplopog kat n anoAvuavan
TNC MEvag, €1OIKA TNC AKPNC TNC MOV EPXETAL OE ETIAPT LE TO OEPHA TWV ACBEVWV.

InMeEiwan

Katd tn xprion ¢ nmévac, Unopei va xabel n emagr) e 1o SEPUA ToL elval KAAVUEVO HE YEAN (akdua
Kal av auto oUUBEl yla éva KAAoUa TOL SEVUTEPOAETITOV). L€ QUTIV TNV MEPIMTWAnN, N dIEYEPAT UMOPE(
va SIaKOTIEL Kal 0 E€0MAIOUOC Ba EKTIEMYPEL OT)HA OPAALATOC TWV NAEKTPOdiwY. AyVvoroTe TO HNVUUQ,
TOMOBETNOTE €K VEOU TNV TEVA OTO SEPUA KAl AUENOTE OTAdIAKA TNV EVEPYELD, EVOOW HETAKIVEITE TNV
Méva Mavw arod To SEPUA OTO OTIOI0 EXEL EPAPUOTTEL I AYWYIUN YEAN.
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6.2 EniAoyég Bepaneiag — TexvoAoyia Muscle Intelligence™

6.2.1 EIAoyr mMEPLOXTC TOV CWHATOC

mi-SCAN (avtopato): ]

AKPIBWC TPV EEKIVIOETE Wla TEPIOdO AelTovpyiag VELPOUUIKTIC NAEKTPOdIEYEPONC, TO Mi-SCAN avaAvel Ta
XOPAKTINPLOTIKA TNG SLEYEPONC OTO LU MOV UTTORAMETAL OE BlEyepaN.

To mi-SCAN evtortidel ) xpova&ia Tov puog nepimov oe 10 devtepOAemTa, mpoadlopidoviac TIC OTIYUEC TIOU
oupBaivovy ol CUOTOAEC TOU VGG KAl TO TIOOO LOYXLPEC €lval, evw epappolovial SlapOPETIKEC EVIATELC.
ETUTpEMEL OTO BleyEPTN va TIPOCAPUOLEL TO TIAATOC (BLAPKELQ) TOU TMAAUOU BACEL TNC TIUNC Xpovagiag mov
EXEL LETPNBEL Me TN xprion evog eupouc (OLAPKELA) TTAALOU TIOU aVTIOTOIXEL 0T xpovagia Tou pHuoC TTov
dleyeipetal, kabiotatat duvatr n xprion ¢ EAAXIOTNG LoxXLOoC yla TN AN ¢ dlag ardkplong Tov PuoC.
MOALC N Acttoupyia mi-SCAN elval evepyottonuevn, KABe evepyo KavAAL eKTEAEL T peTpnon NG xpovagiac.
‘Onou ouvilaTtdtal, autr) n AlTtovpyia eveEpyomoLETal autopata, aAAA UTopEl va amevepyomonBel kat n
ETIAOYT) TOU LEPOULC TOU OWHATOC vVa Yivel xelpokivnta.

Xelpokivntn emniioyn:

Edv elval evepyottoinpevn N Aertoupyia Xelpokivn ¢ eMAOYNC TNE MEPLOXNC TOU OWHATOC, O XPrioTNG

Ba mpEmel va eTIAEEEL XELPOKIVNTA TNV MEPLOXT) TTOL Tipoopidetal yia Beparteia. Mia pean tur xpovagiag
XPNOIUOTIOLE(TAL e BAaT) TNV MEPLOXT] TIOU ETUAEYETAL ATIO TO XPTOTN. AU 1| €TAOYT) TTPAYLATOMOLE(Tal LETA
TNV €MmAOYT) TOL €MIBLUNTOV MTPOYPAHHATOC.
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6.2.2 Alaxeiplon evépyelag

mi-RANGE: ]

n Aertovpyia avutr} apopd o€ MPOYPAUUATA IOV AmaltovV EVIOVN HUIKT) dpactnplotnta. Me autry
puBULON, 0 XproTNC dlacdpaAidel v eAdxIOTN duvatr) €viaon Katd Vv ekkivnon Tov mpoypaupaToc.

H Aettoupyia mi-RANGE elval d1aB€aiun wg €k TOUTOU yla MPOYPALUATA TIOU XPTOLLOTIOI0VV XAUNAEC
oLXVOTNTEC dlEyepaonC (KATw arto 10 Hz).

Ma mpoypduuata mov eTTpenovy I Asttoupyia mi-RANGE, 0 Sley€PTNC 0AC TPOTPEMEL TIPWTA VA AUETOETE
TO eninmedo evepyelac:

*’Eva nNyNTko orjpa Ba ouvodevEl Ta CULPBOAA «+» TTOL avaBOafrivouv.

*‘Otav aviyveveTal apyIKd pia 0patr) cUCOTACT TOU HLOC, Ta CUUBOAA «+» OTAUATAVE VA avaBoafrivouy.
* BploKeoTe 0TO EAAXIOTO ETUMEDO EVEPYELAC Yla TNV MAPOXT) BEPATEVTIKWY AMOTEAETUATWV.

* Edv oploete TNV evépyela dleyepanc KATw aro To 1davikd eVpog ¢ Beparneiag, o dleyepng adg
TIOPOTPUVEL VA TNV AUENTETE KAl TIAAL LLE TA CUMBOAQ «+» GLVEXWC VA avaBoafrivouv.

‘Onou ouviloTtdrtal, autr) n Aeltovpyia evepyomnoleital autopata.

mi-TENS: ]

H Aertoupyia mi-TENS pnopel va PELWOEL oNUAVIIKA TNV EUPAVIOT TWV aVETIIBUUNTWY HULIKWYV CUOTOAWY
(rux o€ mpoypdppata TENS Gate-Control), mapéxovtag €10t T KEYLOTN AVEQT KAl AMOTEAEOUATIKOTNTA.

YUVTOHEC OOKIPEC TIPAYLATOTOLOVVTAL TAKTIKA & OAN TN SLAPKELA TOV TIPOYPAUMATOC.

Mia ¢aon SOKIUNC TIPAYUATOTIOLE(TAl CUOTNHATIKA LETA and KABe avénan otnv evtaon diEyeponc. Ma va
Kataotel duvatr) n opaAr mMPoodoc TNC, ival amapaitnTo va mapauelivete evieAwC akivntol kad' 0An
SIAPKELD AUTNC TNE TIEPLODOU AElTOLPYIAC. ZUPPWVA WE TA AMOTEAETUATA TWV SOKIHWY TIOL Kataypddovral

artod TN CLOKELT), TO EMIMEDO TWV EVIACEWY SIEYEPONC UTOPEL va VTTOCTEL EAAXIOTN peliwan.

‘Omnov guviatatal, autr) n Aettoupyia evepyoroleital autopata, aAAd UTopEl va arevepyomnoinBet.
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6.2.3 Evepyomoinan cuotoAng n

YNV TMPOETIAEYLEVN PUBULOT), OAEC OL AelToVPYieC evepyoTtoinoNC lval ATEVEPYOTIOINUEVEC, AAAA LITOPOUV
va evepyorolnBouv omou dlatiBevral.

mi-ACTION (gkovola): ]

MpoKeLtal yla évav Tponog Aeltovpyiag Katd Tov OToio 1 €KOVOoLa HUIKT) GUOTOAT) TPOKAAEL LA NAEKTPLKT)
SlEyepan. H ouaToAr amod nAekTpodieyepan elval andAuta eAeyxOpeVn amod TNV ekoVala TTIPOKANGN TNC
LLUIKTC OUOTOANC.

ATIO TN OKOTIA TNG MEYLOTNC ATIOTEAETHATIKOTNTAC, 1) Agttovpyia epyaciac mi-ACTION arattel KaAd HUIKa
XAPAKINPLOTIKA. MUEC aTIPOTOVNTOL EVOEXETAL, OE OPIOUEVEC TTEPITTWOAELC, Va TIAPEUTOSICouv TNV Evapén
TNC OUOTOANC E NAEKTPODIEYEPDT.

Ta TIpoypARATaA IOV Xpnatdorolovvtal otn Aettoupyia mi-ACTION €xouv adlapdloBr)TnTa MAEOVEKTTLATA:

* ATALTOVV €VEPYO CUHHETOXT) Kal EVBappUVOLV TOUC aoBeVelC va CULETEXOLV TANPWC 0Tn Bepareia Touc.

* Alvouv atov aagBevr) Tnv eAevBepn eriihoyr) MPOKANONC Kiag oLOTOANC, KaBlotwvtag tn dladlkaaia
NAEKTPOBIEYEPANC AlYOTEPO ETTWALV.

* AlaoPaAiCovV akOUN TIO ATOTEAECHATIKN Epyacta, KaBwc auvdualovy EKOVCIEC AOKNTELC Kal
NAEKTPOBLIEYEPAT) TIOU ETUTPEMOLY CUVOVATTIKA TN KEYAAVTEPT) CULHETOXT] TWV HUIKWV IVWV.

* BEATIWVOLV TNV AMOKATACTAOT KAl TNV KIVNTIKT EMAVEKTIAIBEVOT 0 A0BEVEIC [LE TTEPLOPIOUEVO VEUPOLUIKO
ENEYXO.

* ETUTPEMOLY TNV EVOWUATWAT) TWV 0TABEPOTIONTKWY HUWV KATA T SLEYEPAOT HLIAC TUVOALKTC AETOUPYIKTC
Kivnong.

Tpomoc¢ Aettovpyiac:
H Aetrtoupyia mi-ACTION eival evepyr| KaTd tn SlApKeLa TNEC SIAAEILUATIKTIC PAONC TwV HuwV (dev
AElTovpyel Katd TIC akoAouBieg ¢ mpoBeppavonc Kal XaAdpwanq).

H MpWInN CLOTOAN TWV HVWV TNC SIOAEILHATIKIC PACNC EeKIVA auTOpATa.
YTO TEAOC TNG MPWTNC CUOTOANG, EEKVA pia evepyr) GAon avanavanc, n omnola xapaktnpildetal ano puikoug
OTIAOHOUC.

H ekovala MPOKANON Hlag vEag CUOTOANC elval SuvaTr) HOVO WETA ard pla eEAAaxLotn Tepiodo avanavonc, N
oroia MoK{AAEL avaAoya LE TO TIPOYPALHA.

ATIO TN OTLyUr) IOV 1) €KOVALa TIPOKAN G KLAG CUOTOATC €lval duvatr), TO TNAEXELPLIOTIPLO EKTIEUTIEL Eva
NXNTKO OT)Ua Yla va EVNUEPWOEL TOV XPT|0T.

‘Otav 0 XPr)oTn¢ AKOVEL TO TIPWTO NYNTKO aT)a Mo elval Eva Ui, n MPOKANoT ekovolag OVOTOANC Eival
duvatn.

EAv dev €xel oupBel ekoVOLIa CUOTOAN PETA Ao €va OPLOUEVO XPOVIKO SlACTNHA, N povada Ba oTapatnoel
avtopata.
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Ma va Aertovpyroel owotd, N Aettovpyia mi-ACTION xpelaletal eva KaAO HUIKO OTIAopO KOTA T SlApKeLa
NG evePYNC GAan g avamnavong.

EAv ol oTtacpol 6ev €lval apKeTd onUavTKol, 1 povada mapdyel TO NXNTIKO OT)Ha LT Kat To oVBOAO

+ gldavidetal ata KavaAa: Ba TPETIEL va QUENOETE TNV EVEPYELA BLEYEPONC YLA VA TIPAYHATOTIOM BEl
(KQVOTIOINTIKT) ouamaaon.

OMOIWC, TPOKELEVOL VA KATAOTOVV EPIKTOL AVTOL Ol OTIACOI, £lval UTIOXPEWTIKO Ol LUEC va gival owatd
XOAQpWUEVOL Katad T ¢pAon avanavonc.

Mpemel va S0B¢el 1blaitepn Mpoooxr) 0To TEAOC TNC KABE pAONC CUCTOATNC, £T0L WAOTE Va YIVEL ETIIOTPOPT) O€
Hia B€on Tou Ba ETUTPETIEL TNV KAAVTEPT XOAAPWOT) TWV HUWV.

Trigger ON (X€lpokivntn mpOKANoN - avtopatn dtakomr): [=
-iljh

MpOKeLTal yla pia katdaotaaon Aeltoupylac katd v omola 1 cUCTOAr arod NAEKTPOdIEYEPON TIPOKAAE(TaL ATO
TO Xpr)otn, MECOVTAC OTIOLOONMOTE KOUUTL O OTTOI0dNTIOTE KAVAAL (4 KOLUTILA TTOAAATIAWY AEITOUPYLWY) OTO
TNAEXEIPLOTIPLO.

H ouoToAr Ba oTapaTroEL auTOUATa OTO TEAOC TOU XpOVou Tov KaBopidetal amod To TPOYPaALLa.

H Aettoupyia Trigger ON gival evepyr) KaTA TN SlAPKELA aKOAOLBIWVY £pyaciac Twv Huwv (dev Aettoupyel
KATA TIG aKOAOLBIEC TNC MPoBEPUAVONC KAl XAAAPWaNC).
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6.3 AlaB€oLpeg Aettovupyieg

6.3.1 H Aiota pe ta Ayannuéva

Ma ypriyopn kat eVKOAN MPOCacT oTa MPOYPAKUATA IOV XPNOLLOTIOLEITE TIO GUYVA, UTTOPE(TE va
MPOOBECETE OPIOLEVA TIPOYPALLATA OTNV KaTtnyopia «Ayammnuéva.
Elval duvatr) n nmpoobrkn €wc 10 mpoypappdtwy otn Alota.

Ma Vv mpoaodrkn evOC MPOYPARUATOC 0Tn AloTa pe Ta Ayammuéva, TIatroTe TO KOUUTTE TIOAAATIAWVY
AEITOUPYIWV KATW aTto TO EIKOVIBLO £ V0 eival ETUAEYLEVO TO TIPOYPALHA.

To oULBOAO «Ayamnuevan Ba epdavioTel KATw amd To MPOYPAUMA, EVW Elval ETIIAEYHEVO Kal aTnV Katnyopia
TWV KAVOVIKWV TIPOYPAUUATWY Kal TO OUHBOAO €Mdvw amod TO avtioTolX0 KOUUTTE TIOAAATIAWY AEITOUPYLWV
Ba avtikataotabel and to oupoAo m yla TNV Katdpynon Tou Mpoypdppatog amno ) Alota twv
ayannuUEVWV.

Matr)ote to Kouurt evw ¢aivetal To cUpBoAO ﬂh yla va adpalpeCETE TO TIPOypappa amo mn Alota
«AYQTINLEVOY.
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6.3.2 H Aettovupyia KAeldwpatog

H Aeltoupyla KAEWdbWUATOC pUnopel Baaikd va evepyottonBel kal va anevepyomnonBel and To pevoy Twv
PuBuiocwv tou TNAexelplotnpiov.

Baowkd evepyomoleital we e€nc:
To TNAEXELPLOTNPLO Ba 0ac pwTtroel mpLv arod Kabe Bepareia av BEAETE va lval evepyr) n Aeltovpyia
KAELWOWLATOC yla TN CLYKEKPILEVN Bepareia.

05.09.12 11:49 (imif)

A Antevepyoroinan g Aettoupyiag KAEWOWHATOC
B Evepyoroinon tn¢ Acttoupyiag KAEWOWHATOC

YN ouvéxela, Ba oag NtnBEl va eloayayete KWAIKO.
Ma va eloaydyete 1oV KWOIKO XPEIAZETAL AMAWC VA TIIECETE £Va OUVOUATHO OTIOLWVAT|TOTE TEOOAPWY KOUUTTIWV.

Enter new code
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H Aeltoupyla KAEWOWUATOC, EQV £XEL eveEpyOoTOINBEl, 0ag ETUTPEMEL va KAEIOWVETE T CUCKEUT| O€ LA
OUYKEKPLIEVT pUBULOT TIPLV TNV OWOETE OTOV a0BEVN.

‘Otav n Asttovpylia gival evepyr), 0 acBevriC UMOpEl va eKTEAETEL LOVO TIG BACIKEC AEITOVPYIEC:

e qUénon 1 peiwan e Evtaonc,

e TAVON TNC CUOKEUTC

* 0AAQ BeV £xeL TN duvatoTNTa va EEEABEL amd To MPOYPAA T) VA ATTEVEPYOTIOLT|TEL T CUOKEUT).

Mla va arevepyorolroeTe ) Aettovpyia KAEOWHATOC Katd tn dldpkela TNS Bepaneiag, dlakOYTe Mpoowplvd
TN AElToupyia TNC OUOKEUNC Kal, OTN OLVEXELQ, KPATNOTE MATNHEVO TO MANKTPo ONn/Off ato tAexelplotrplo,
€WC¢ OTOU N 080VN Q¢ MPOTPEYEL va EL0AYAYETE TO OUVOLACUO TWV TIANKTPWVY 0AC YIa Va EEKAEIOWOETE TO

POYpapa.

Edv £exAoETe TOV KWOIKO, amAd BAATE TO TNAEXELPLOTHPLO OTO OTABLO POPTIONC YIa va EEKAEIDWOEL
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6.3.3 TO GNjHa GUYXPOVIOHOU

Irjpa GUYXPOVIOHOV: ﬂ
—||||

AvTr n Aettoupyia odg bivel T SuvatdOTNTA Va EVNUEPWVETE TO XPNOTN HECW EVOC NXNTIKOU OTIUATOC YLla TNV
€vapén NG HUIKNC CLOTOANC.

Mpv anod kaBe gLOTOAT) and NAEKTPOSLIEYEPAT, TO TNAEXELPLOTIPLO EKTIEUTIEL NXNTIKA OTJLATA T

AvTr n Aettoupyla eival dlaBETIUN LOVO yia TIPOYPALUATA TIOU TTPOKAAOUV (OXUPEC LUIKEC GUOTOAEC Kal
AEITOVPYEL LOVO KATA TN OLAPKELA TNG OLAAEILHATIKNC PACNC TwV HUWV (CUCTOAN - EVEPYT) avarlauan).
Mropel va evepyornonBel and To Hevoy eMAOYWY TOU TPOYPAUUATOC YIa KABE avTioTolX0 MPOYPAKLA.
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6.3.4 NpoodloplopOC povadwy

H Aeltoupyia Mpoadloplopoy HovAadwy 0A¢ EMITPETIEL VA aVTIOTOLXICETE SlIAPOPETIKA XpwHata O
SIOPOPETIKEC LOVADEC Yla va eVIOTCETE EVKOAOTEPA TA KAVAALQ KOTA TN Xprion.

Mmopel va evepyomnoinBel kat va amevepyoronBel anod 1o pevou Twv Pubpioewy Tou tAexelplotnpiov. H
MPOETIAEYLEVN PUBLILOT €lval: aTtevePyOTIOINUEYN.

Ma va evepyortolrjoeTe ) Asttovpyia:

1. ETUAEETE N Aettovupyia amo to pevou PuBuioewv Tou tTNAEXEIpIOTNPioL Kal MATHOTE TO KEVIPIKO KOUUTi. ©a
oac {nnBei va evepyorotrjoete MIA povada.

2. Evepyomolr|ote pia and Tig HovAdeC TIou BEAETE va aVTIOTOLXIOETE Eva XpWHA.

3. ME 10 aploTePO Kal To BEELO BEAOC EMIAEETE Eva XpwHa yI' auTod To KavaAl AlatiBevtal Ta €&ng xpwpata:
Kaveva/KOKKIVO/TPAalvo/UmAe/KITpvo

4. AVTIOTOIX(OTE TO EMIAEYLEVO XPWLA OTNV EVEPYOTIONUEVN LovAda TIATWVTAC TO KOLUTTL emBeBaiwanc. '/ )
NV €lKova Ba epdavioTel Eva mpAatvo AyKIoTPOo av €ival ETIITUXTC N avtlotoixion.

5. ObnyroTe TO aVTioTOIKO XPWHATIOUEVO KALT 0 auTO TO KavAAL Kat UVOEDTE TO 0TO KAAWSIO TNG pHovadag
(onueiwon: n kaAuTepn B€on eival kovid otn povdda pe To kouprni On/Of).

6. MatroTe TO EMOUEVO KOUTT A yla va ouvexioete T dladikaaia.

7. ©a oag (ntnbel va evepyoroinoete MIA povada Eava.

8. [la va avTIoTolX(oeTE Xpwata O€ TEPIOTOTEPA KAVAALQ, akoAoLBNOTE Ta Bripata 2 €wg 6 yla KAbe
avtioToln povada.

9. MAOAC OAOKANPWOETE TIC PUBHITELC avayv@pLong KavaAly, atriote to koupr ertotpodric MCIN yia va
ETUOTPEPETE OTIC PUBLICELC TNC CLUOKELT|C.

Katd tnv evepyoroinon plag povadac kal katd tn dldpkela ¢ Bepaneiac,  06ovn Ba deiyvel MAEov TO
avTiOTOLKO XpWHA KATW aro tn pARSo puBUIONC EVTaoT)C TOL Kal 0TnV KEQaAda ¢ 0B6vNG, LE TN oelpd
TIoU Evepyorordnkav.

Ma va arevepyomnolr)oete ava tn Aeltoupyia akoAovBnate ta fripata 1 €wg 9 Eava Kal aTo aTolKE(o
ETIAOYTC TOU XPWHATOC O€ OAEC TIG LOVASEC oploTe TO: Kaveva.
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6.4 AlaBEOIPEC pUOHICEIC CLUOKEVNC

‘Evtacn omio80dpwTIopov:
H évtaon tou omoBopwIlopov Uropei va oplotel o€ Brjpata tov 5% amd 10% pexpt 100%.
MpoemAeypevn pubpion: 100%

‘Evtaon rxov €16omoinongc:
H €vtaon tou rjxou €1domoinonc prnopel va oplotet o€ Bripata tov 10% arod 0% (amevepyonompevog) Lexpt 100%.
MpoeTAgyUEYT pUBUION: 100%

PuBuiotn¢ évtaong omoBopwTiopov:

O puBULOTNC €vTaonC oTUoBOPWTIOHOV HEIWVEL TOV OTIIOBOPWTIOHO LETA Ao Ta TPOKABOoPIoHEVA SEVTEPOAETTTAL.
MiBaveg pubuioelc: 15 deut, 30 devt, 60 deuT. 1) «amevepyomnoinan

MpoemAeypEVn puBLIon: 60 SeUT.

Aettovpyia €€olkovopNoNG:

H Aertoupyia €€oikovounaonc unopel va evepyomnoinBel Kal va amnevepyoroinbei, evw elval evepyomonpevn
(on) n ouokeun.

MPOETIAEYUEVT PUBLLON: ATIEVEPYOTIOINUEWN

Nertoupyia KAEWBWHATOC:
H Aettoupyla KAedbwuatog prnopel va evepyoroinBei (on) rj va anevepyomnonBei (off).
MPOETAEYUEVT PUBLLION: ATIEVEPYOTIOINHEVN

Moooa:
H puBuion tNC yYAwooag adg emutpemnel va aAAAdeTe TN YAwaooa Tou TNAEXEIPLOTNPiov.MPoETIAEYUEVN
pLBUION: EAANVIKA

PUBUION Wpagc:
H puBuIon TNC wpac od¢ ETUTPEMEL va AAAETE TNV wpa TIou epdavidetal otnv KEPaAidba ¢ 08ovnc.

Mpoadloplopog povadwv:

H Aeltoupyia mpoadloplopoy HovAadwy 0Ag EMITPETIEL VA AVTIOTOLXICETE SlAPOPETIKA XpwHATA O
SIOPOPETIKEC LOVADEC Yla va evIOTiCeTe EVKOAOTEPA TA KAVAALQ KATA TN Xprion.

MPOETAEYUEVT PUBLLION: ATIEVEPYOTIOINKEVN

Huepopnvia:
H puBuon ¢ wpag odc ETUTPEMEL va aAAAeTE TNV NUEPOUNVia Tov epdavidetal otnv KePaAida g 08dvnc.

MAnpogopiec ouoTraToC:
Ol MANpodopleC CUOTILATOC TIAPEXOLY TIANPOPOPIEC OXETIKA E TOV aplBPO OEIPAC Kal TO AOYIOUIKO TOU
TNAEXELpLOTNPpioL.
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Zevén veag povadag:
H Aettoupyla (evENC veac povadag EMITPETEL TNV TIPOCOTIKN VEAC LOVADSAC OTO TNAEXEIPLOTNPLO (CLVNBWC
ylvetal avtopata anod ) povada). Me T0 TNAEXEIPIOTIPLO UITOPEL va YiVEL XEIPLOPOC and 1 €wg 4 HovAdwv.

PUBLION EPYOCTACLOKWV ETIAOYWV:

‘Otav evepyoroleital autr) n Asttovpyia, yivetat emavadopd Tou TNAEXELPIOTNPIOV OTIC TIPOETUAEYLEVEC
puBuiocelc. OAa Ta dedopgva mov aroBnKevovTal 0TO TNAEXELPLOTIPLO, CUUTEPIAQLBAVOLEVWY TWV
pLBUICEWVY TNC CUOKEUNC, TWV AyarnUEVWY, TOU LOTOPLKOV KATL, Ba dlaypddovtal avtopata.
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6.5 AOTIZMIKO TOY WIRELESS PROFESSIONAL (evnuUEpwaON VAIKOAOYLOHLKOU
TNAExelpLoTnpiov, MPOCAPHOOCHEVA MPOYPAHHATA, LOTOPLKO agBevoU()

To AOTIEMIKO TOY WIRELESS PROFESSIONAL gival €éva Aoylopiko Tou TpEMeL va eykabiotatal oTov
VTTIOAOYLOTH 0aC yla TN Slevpuvan TwV dUVATOTHTWY TWV CUCKEUWY
2 kat 4 kavaAiwv tov WIRELESS PROFESSIONAL.

Ol Baatkec duvatotnTeC mou neplhapBavel to AOTIZMIKO gival ol €€Nc:

* EvnUEPWON TOU LAIKOAOYIOUIKOU TOU TNAexelplotnpiov Tou WIRELESS PROFESSIONAL
* Anjiovpyia Twv SIKWV 0ag MPOCAPUOTHEVWY TIPOYPAUUATWY SlEyepaNnC
e Anuiovpyia Alotag acBevwv kal mapakoAovBnaon tn¢ €€EAENC TNG Bepareiag Toug

Mnopeite va mpaypatororjoete Arppn tou AOTIZMIKOY atov uttoAoylaTr) oag and tn dlevbuvon
http://international.chattgroup.com/products/wireless-professional/

6.5.1 EvVNUHEPWON UALKOAOYLOHLKOU TOU TNAEXELpLOTNpPioV

To AOTIEMIKO TOY WIRELESS PROFESSIONAL meplAapBdvel mavta v teAevtaia €kdoan Tou
VAIKOAOYLOLIKOU Tou WIRELESS PROFESSIONAL yia TO TNAEXEIPLOTIPLO KAl TIG LOVASEC

Ma va evnUEPWOETE TO TNAEXEIPLOTNPLO 0aC:

1. Mpaypatomnoirjote Afypn tov AOTIZMIKOY ano ) dlevbuvon
http://international.chattgroup.com/products/wireless-professional/
2. ExteAgote to AOTIZMIKO

3. YUVOEDTE TO TNAEXEIPLOTNPLO 0AC OTOV UTIOAOYLOTY) 0aC

To VAIKOAOYLOIKO TOU TNAEXElpLoTNpiou oac Ba evnuepwBel avtopata amo to AOTEMIKO.
Ol povadec oag Ba evnuepwBovv autépata anod To TNAEXEIPLOTHPLO, OTAV TIC EVEPYOTIOWOETE Yl TNV
enopevn mepiodo Aettoupyiac Beparmeiac.
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6.5.2 EmintAéov Asttoupyie¢ tou AOTIZMIKOQOY, 6tav dlaB€teTe CLUOKEVN
WIRELESS PROFESSIONAL

Av blaBetete ovakeur) WIRELESS PROFESSIONAL, to AOTIEMIKO 0d¢ ETUTPETIEL TN XPT)OT EMUMAEOV
AEITOUPYIWV LE TO TNAEXELPLOTNPLO 0ad.

3 B3

/‘\
{1y
\o/

B El O

AloTa 1.oTOPIKOU:

‘OTav oVYXPOVICETE TO TNAEXELPLOTNPLO HE TOV UTIOAOYLOTH) 00¢, OAEC Ol Bepareleg ov

EX0oLV ekTEAEOTEL Ba epdavidovtal oe auTrv TN AMloTa UE TN Oelpd OV EKTEAETTNKAY, LIE
TNV TeAevtaia va paivetal mpw).

Alota acBevv:
Eudavicel 6Aoug touc acbeveic mov mpooBeoate 0t AlOTa, TIC ONUEIWOELG TIOU EXETE
KPATroeL YU auToU Kal TO L.OTOPIKO TwV BEPATIELWY TOUC.

AloTa TIPOYPALHATWY Xpriotn:
Eudavidel OAa Ta mpoypAappata mou dnUIoupyroate Kal TI¢ mapapeTpouC TouC.

YUYXPOVIOUOC:
Ma To oLYXPOVIOUO ToL TnAexelplotnpiov kat tov AOTIEMIKOY

PuBuioelc:
Ma ) pUBKLION TWV MAPAPETPWY TNC BAONC SESOUEVWVY KAl TWV EGAPHLOYWV.

BoriBela:
Edw Ba Bpeite 0dnyieg xpriong tov AOTIZMIKOY, KaBw¢ Kal TPoEISOTIOOELC.
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6.5.2.1 Aiota 1oTOopLKOVU

‘OTav oLYXPOVICETE TO TNAEXELPIOTNPLO E TOV UTIOAOYLOTH) 0aC, OAEC Ol Bepareleg mov €xouv eKTeAETTEl Ba
eudavidovtal oe autr)v TN Alota e TN OELPA TIOU EKTEAECTNKAY, CUUTIEPIAALBAVOLEVNC TNC NHEpOUNviac,
TNC WPAC, TOL OVOUATOC ToL aoBevoug (av MPOKELTal yla acBevr) anod tn Alota twv acbevwv) Kat Tou
0VOUATOC TOU TIPOYPALHATOC, e TNV TEAEVTAla va dpaivetal Tpwn.

‘Otav €MAEYETE TO CUUBOAO EMEKTAONC LLac TEPLOdov Asttovupyiac, Ba eLPavioTOUV Ol AEMTTOLEPELEC

NG MePLOdou Aeltoupyiac.
Ol AETTTOUEPELEC TNC TTEPLOOOU AlToupyiac elval:

Xpovoc Bepareiag

ApLIBLOC CLOTOAWV

Méan €vtaaon OAwWV TwV KavaAlwy TIou XpnaoLomoLrenkav

MEgyLotn €vtaon ava KavaAl

b B AC

Mmopeite va dlaypapete pia mepiodo Aertovpyiag amno ) Alota Kavovtag KAIK aTO KOUUTT dlaypadrq D
Mmopeite va KAeloeTe TNV TIPOLOAT] TWV AETTTOUEPELWY KAVOVTAG KALK OTO KOUUTT EAaxIOTOTONoNC o :
Mmopeite va kavete e€aywyn ¢ Alotag o €va apxeio Excel, kavovtag kKAIk ato koupuri egaywync K - To
AOTIZMIKO mpoteivel autopata eva Ovoua yla T v AOyw apxeio Kal aag {ntd va To EVNUEPWOETE OXETIKA
LLE TO oM elo Tov BEAETE va TO anoBNKeVOETE.
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6.5.2.2 Anuiovpyia Aiota¢ acBevwyv kKat mapakoAovOnaon tng €€€EALENC NG
Bepamneiag Tovg

H Alota aoBevav epdavidel GAoug Touc acBevelc mov mpooBeaate atn AloTa, TIC ONUEIWOELC TIOU EXETE
KPATroEL YU auToU Kal TO LOTOPIKO TwV BEPATIELWY TOUC (HETAPEPOVTAL AUTOUATA aTTO TN AlOTa IOTOPLKOV).

Ma v npoabrkn evoc acBevoug otn Alota:

1. KAvTe KAIK OTO KO TIpOaBTKNC

2. YUUMANPWOTE Ta analtovpeva media yla Ta mpoowrikd dedopéva Tou acBevr). Ta nedia «Ovopuan,
«ETtiBeTon Kal «Wevdwvupon eival vroxpewtikd. To Tedio «Wevdwvupon Umopel va xpnaolponoinBel
auTONATA, AAAA UTTOPE(TE va TO aAAAEETE apyOoTEPQ.

3. Av emlBupEite, pmopeite va mpooBeaeTe ONUEIWTELC e TANPOPOpieC TaBoAoyiac

4. Kavte KAIK ato koupri etuBepaiwanc/amnobrikevonc B - To kouuri epdpavidetatl LOALG CUUMANPWBOLV Ta
UTTOXPEWTIKA TEdIa.

O aoBevric Ba epdaviotel avtdpata ot Alota Twv acBevwy.

Av bev emIBLUEITE va anmoBnKeVOETE Ta OEOOUEVA, KAVTE KAIK OTO KOUUTTL ETILOTPOPTIC n yla va ETIOTPEPETE
otn Alota twv acBevwv. @a dlaypadovv OAa Ta 6eSOUEVA TIOU EXOLV l0aXOEL

YN Alota aoBevwy UMopeite va KAVETE Ta EENG:

* Na emAe€eTe évav aoBevr) Kavovtac KALK 0TO OVOUA TOu.

*Na enegepyaoteite/ardéete Ta dedopeva Tov aaBevoug KAvovTag KALK 0TO KOUWTT emegepyaaiag .

* Na kdavete e€aywyr) ¢ Alotag Tov I0TOPIKOL TwV aoBevwy € éva apyeio Excel, kKAvovtag KAIK 0TO KoL
ecaywync . To AOTIZMIKO mpoteivel autopaTa €va Ovopa yla To v Adyw apxeio kat oac {ntd va 1o
EVNUEPWOETE OXETIKA E TO onuUElo oV BEAETE va To anmobnKeVOETE.

* Na Slaypdpete évav aoBevry amd t Alota Kdvovtag KAk aTo kouprt slaypadric Ll .

* Na deite AemtopépeleC yia kKABe Bepareia Tou aoBeVOUC KAVOVTAC KAIK OTO KOV ETIEKTAONC Kat
EAAXITTOMOLVTAG TNV TTPOROAT] AETTTOHEPELDY KAvovTag KAk aTo kouprt eaxiatoroinong (@ . (avatpéste
eniong otn Alota 1otopikov)

* Na eTAEEETE €vav aagBevn WOTE VA OUYXPOVIOTEL Kal va elval dlaBEaIog anod To TNAEXELPLOTPLO
0ac. Av 6eV eTIIBVEITE TO CLYXPOVIOHO TOU ACBEVT) LE TO TNAEXEIPIOTNPLO 0AC, KAVTE KALK OTO KOUWUTT TOU
aykioTpou yla va adpalpeCETE TO AYKIOTPO [_] aro 1o nedio.

MPOETIAEYLEVT PUBLLLION: EVEPYOTIOINUEVOC CUYXPOVIOHOC

‘Otav npootiBevtal acbeveic otn Alota acBevwv Kal auyxpovidovial HE TO TNAEXELPLOTNPLO, 1) Lovada
WIRELESS PROFESSIONAL 6a oac {ntdel peta anod Kabe nepiodo Asitoupyiag Beparmeiag va mpoobeoeTe
NV TeAevtaia Bepaneia oe Evav aoBevr) anod ) Alota twv acBevwy oag. MNa va To KAVETE auTo:

* 0T OTE TO KOUKT EMOHEVOU T TO KEVTPIKS KOUUTT 6Tav mapéABel o Xpdvoc tne Bepaneiac MV

* H Alota twv acBevwv Ba epdavidetal autopata. EmAEETe évav agBevr) XprOLOTOWWVTAG TA KOUUTIA EMAVW/KATW.
* EruBeBalwate xpnotporowwvtag to koupr erupepaiwonc M 1) TO KEVIPIKO KOUpTT

Av bev emiBupeite va avilotolxioete avtryv ) Beparneia og évav acbevr) Tn¢ AMloTag oag, matnote anAwg To
KOUUT( ETUOTPOPTIC Yl VA ETUOTPEPETE OTa dlaBeaipa TPOYPAUHATA Kal TNV KaTnyopia mpoypappAatwy.

H Bepaneia Ba eival opatr} otn Alota 10TOpIKOL Kat T AloTa Twv acBevwy, TNV eMopevn ¢opd mov Ba
OUYXPOVIOETE TO TNAEXELPLOTNPLO LE TOV UTIOAOYLOTT) OaC.
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6.5.2.3 Anpiovpyia MPOCAPHOCHEVWYV TIPOYPALHATWYV SLEYEPONC

Av blaBetete ovakeur) WIRELESS PROFESSIONAL, to AOTIEMIKO 0d¢ eTUTpEMEL TN dnulovpyia Twv SIKWV
0aC TIPOYPAUUATWY dIEYEPONC.

Mmopeite va pubuioete TIC mapapeTpouc Bepaneiag Kal va dnpioupyrjoete dikd oag mpoypappata
dlEyepanc, BAoel Twv akOAOUBWV APXITEKTOVIKWY MPOYPALUATWVY:

Tuvexn npoypappata

PLBLICOUEVEC TTAPAUETPOL:
e EUpOC MaApOU
* XpOVOoC TEPLOdOL Agttovpyiac Beparmeiag

e YUYVOTNTa

Alapopdwpéva Tipoypappata
PLBLILOPEVEC TTAPAUETPOL:
< > * XpOvoC TeEpLOdOL Agttovpyiac Bepameiag
* Yuxvotnta
* EUpOC MaApov

Mpoypdupata epyaciac/avanavong

PUBLICOUEVEC TIAPAETPOL:

* EUpOC MaApov

* XpOvoC TeEPLOdOL Agttovpyiac Bepamneiag
S % * MpoBeppavon/Avaktnon Bepuokpaciac (on/off)
"o Kal yla ti¢ paoelg Epyaoiag kat Avanauong Eexwplata

* YUYVOTNTa

* AldpKELa

* AlApKELa avENONC

* AlApKeLla peiwaong
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TIHECG pUBOLOPEVWVY TTAPAHETPWV:
Xpovoc meplodou Aettoupyiac Beparmelac:
EUpOC MaApov:

Tuxvotnta:

AlApKELa avENONC:
AlApKELa PElwONC:

AlQpKELQ:
MpoBeppavaon/Avaktnon Beppokpaaiac:

1 — 240 Aertta

30 - 400 s

1—150 Hz (o€ Epyaoia/Avdrnavon: 0 — 20 Hz yia ™ ¢paon
Avdnauonc)

0,25 — 10 devutepoOAeTTa

0 — 2 devtepoAernta o€ Epyaaia kat 0,25 — 2 devtepOAemnta o€
Avdrnauan

0,25 — 60 devtepOAeTTIa

Evepyoroinon/Amnevepyornoinan

Ynueiwaon: Katd tnv evepyoroinon ¢ Aettoupyiac
npoBeppavanc/avaktnonc Beppokpaaciac, To Tpoypappa Ba
MPOOBETEL aUTOpATA 5 AETTTA yia TipoBEppavan Kal 10 Aettta yla
avaktnon Beppokpaaciag yla va oploete 10 xpovo TN Bepaneiac.
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Ma va dnpoupyroete o OIKO oag mpoypappa Beparmeiac v mpwn ¢opa:

1. Kdvte KAk ato Mpdypappo

2. KAvte KAIK 010 OULBOAO TNC APXITEKTOVIKNC TIOU EXEL ETUAEYEL yla TO TIPOYpappd oag

3. Eloaydyete dvoua yla To poypappd oag (UMOXPEWTLKO) Kal ONUEIWOELC (MTPOAIPETIKO)

4. PuBuioTe TNV MapAuETPO, KAVOVTAC KAIK OTNV TIAPARETPO Kal aAAACovVTac TIC TILEC LE Ta KOLUTIA + Kal —
G 08dvnc.

5. ATOONKEVATE TO MPOYPAULA KAVOVTAC KALK OTO KOUWUTI ToL Tipdatvou aykiotpou B4 . To kouumi autd
epdavidetal LOAIC CUUMANPWBOVV Ta LTOXPEWTIKA TIEDIAL.

Ta vea mpoypdppatd oac Ba eppavidovial otn «AloTa Twv TPOYPARUATWY XprioTn».

Av dgv ETIOVUE(TE va amoBnKeVOETE TO TIPOYPAUUA, KAVTE KALK OTO KOUUTI EMIOTPOPNC n yla va
ETUOTPEPETE 0TN AlOTa TWV TIPOYPApHATWY. ©a dlaypadouv OAa Ta deSOUEVA TTOU £X0LV eloayBEl.

H Alota twv mpoypappdtwy xprotn epdavidel OAa Ta PoypAUaTa Mo EXETE dNUIOVPYTOEL

¥ TN AloTa TWV MPOYPAUUATWY UMTOPEITE va KAVETE Ta €ENC:

* Na emAEEETE €va TIPOYPAUHA KAVOVTAC KAIK OTO OVOUA Tou. Otav KAVETE KAIK EMAVW Tov, Ba epdavioTovv
OAEC Ol KABOPIOUEVEC TIAPALETPOL, KABWC KAl N APXITEKTOVIKT] TOU MPOYPAUATOC.

* Na enegepyaoteite/aAAGEETE TIC MAPAUETPOVC TOV TIPOYPAHATOC KAl TIC ONUEIWTEIC KAVOVTAC KAIK OTO
Kouuri emegepyaoiac :

* Na KAVETE €€aywyT) TWV MAPAUETPWY TOU TIPOYPAUUATOC o€ eva apxeio Tou AOTIZMIKOY TOY WIRELESS
PROFESSIONAL, kAvovtac KAIK 0TO KOUTTL eanwyr’]c. To AOTIZMIKO mpoteivel autopata éva 6vopa yla
T0 €V AOyw apyeio Kal oag ¢ntd va To EVNUEPWOETE OXETIKA LE TO ONHEO OV BEAETE va TO AMOBNKEVOETE.
AULTI N duvatodTNTA 0aC ETUTPETIEL VA KAVETE KOLVT) XPrion TOU LE OTIOIOVOTITIOTE AAAO UTIOAOYLOTI OTIOU €ival
gyKkateatnuevo 1o AOTTZMIKO.

* Na dlaypapete eva mpoypappa amno tn Alota kavovtag KAIK 0To KOUUT dlaypadric :

* Na emiAe€ete eva mpoypappa @@ woTe va ouyxpovIoTel Kal va eival dlaBEaIo amnd T0 TNAEXELPLOTPLO 0ac.
Av BeV €MIBVEITE TO OUYXPOVIOUO TOU MPOYPAUATOC UE TO TNAEXELPLOTIPLO 0ac, KAVTE KAIK OTO KOUUTT TOU
ayKioTpou yla va adalpECETE TO dy|<10tpo[_] arno 1o nedio.

MPOETUAEYLEVT PUBLLION: EVEPYOTIOINUEVOC CUYXPOVIOHOC
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‘OAa Ta MPOYPAUUATA TTIOU E£XOLV CUYXPOVIOTEL e TO TNAEXEIPLOTNPLO 0ag, Ba dpaivovtal o€ pia Eexwplot

Katnyopia TpoypappudTwy IOV oVouddeTal «EEATOUIKEVEVA TIPOYPAUUATAY.

MapakaAovpe va AdBete unoyn ot

e Ta nmpoypdpupata and tn Alota tn¢ katnyopiag Twv EEATOUIKELUEVWY TTPOYPAUUATWY SEV UMOPOLV va
MPOCTEBOVV OTNV KATNyopia Twv AYamnueVwY 0ac TIPOYPAUUATWY.

* Ol Aettovpyiec Mi bev dlatiBevtal o€ TPOCAPUOTHEVA TIPOYPAUHATA

* OL BlaPOPETIKEC EMIAOYEC TWV BEPATIEIWV TIOU TIPOKEITAL VA EVEPYOTIOINBOLVY Kal va anevepyoroinBovv, Ba
dlatiBevtal yla 3 SlaPpOPETIKEC APXITEKTOVIKEC TIPOYPAUATWY:

- AlGHOPOWLEVA TIPOYPAHATA: KAVEVQ

- Yuveyn mpoypappata: Emioyr) wvng owpatog

- Mpoypdupata epyaciac/avdnavonc: EmAoyr {wvng 0WUaTtog, 2rHa cuyxpovIiouov Kal MpokAnaon
OUCTOANC (Eronpaivetat 0Ty, TEPA arnod Vv Kavovikr) Aettoupyia pokAnonc, 1 dieyepon Ba dlapkei 600
glval maTnpeEVo To KouuTttt mpokAnonq)

e Ot MANpodOpieC IOV PaivovTal OXETIKA LE Eva TIPOYypappa Ba eival ol TANPoPopIEC/elO0TIOMTEIC
oV €l0dyovTal o€ eva Tpoypappa ato AOTTZMIKO (av uTtapxeL) Kat TG KABOPIOWEVES TTAPAETPOUC
MPOYPALLATOC.

e Katd TV €mioyr) evoc mMpoypdpHatoc, To TNAEXELPLOT)pLo dev Ba oac {NTd auTOATa Va EVEPYOTIOIOETE
TIC LOVASEC KAl Va EEKIVNOETE T Beparteia. Ma Ta MpooapuoTpEVa TIPOYPARATa, Ba epdavidovtal mpwTa
T APXITEKTOVIKT) KAl Ol TIAPALETPOL AVUTOV TOUL TIPOCAPHOCHEVOL Tpoypdupatod. Mropeite va BeBalwbelte
OTL QUTEC Ol MAPAUETPOL Elval oL BEAETE va XpNOIUOTIOCETE yla T Bepaneia Tov acBevouc, matwvtag To
Koupuri ENAP=H: to tAexelplotrplo Ba oag {NTrio€L va EVEPYOTIOOETE HETA TIC LOVADEC.
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6.5.2.4 TuyXpPOVIOHOC TNAEXELPpLOTNPIOV

Katd t dladikacia Tou cuyxpovIoHOoV, Ta EMIAEYHEVA TIPOCAPHOCUEVA TTPOYypAUaTa Ba petadpEpoval
aUTOATA OTN CLOKELT) 0ag Kal Ba dlatiBevtal otnv Katnyopia «Mpocappocpeva mpoypdppatas. Avtiotolya,
n Alota twv acBevwv Ba LeTadpEPETAL EMIONC 0T CLUOKELT) 0AC Kal Ba ETUTPEMEL TNV AVTIOTOIXION TIEPIOSWV
Aeltoupyiag SlEyePONC O€ EVAV OLYKEKPIUEVO AOBEV).

Katd tn dldpkela avtnc TN dladikaaoiag, To 1.oTOPIKO Twv MEPLOdWV AElToupylag dleyepanc mou eivatl
arnoBnkeupévo atn ouokeur) Wireless Professional 8a petapepbei emionc oto Aoylopiko.

YNV 086vn Ba epdavioTel €va cUPBOAO yla TOV UTTOAOYLOTH 0aC Kal TO TNAEXEIPLOTNPLO, Ta oTtola Ba
daivovtal 0Tl cuVEEOVTAL E LA YPAUUT).

* AV BEV €XEL OLVOEDEL TNAEXELPLOTNPLO, 1) YPAUUT) Ba SlakoTITETAL ATIO €Va KOKKIVO X.

* AV €xel oLVOEDEL TNAEXELPLOTIPLO OTOV UTTOAOYLOTH), TO GUUBOAO TOU CUYXPOVIOLOU Ba TtapepBAAAETAL OTN

ypappn.

Ma TO OLYXPOVIOUO KAVTE KALK 0TO GUUBOAO Guyxpoviopov. O KUKAOC TIoV BplokeTal emdvw Tou Ba yupilel
000 0 OLYXPOVIOUOC Elval oe ECEAIEN.

MnV amocouvOEETE TO TNAEXEIPLOTIPLO ATIO TOV LMTOAOYIOTN) 0a¢ Katd T dladlkaaoia Tou GUYXPOVIOLOU, ylaTt
n dladikacia dev Ba oAokANPwWOEL eTITLXWC.
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6.5.2.5 Alapopodwon/Pubuioelg

ATIO TO HEVOU Alapopdwaonc/Pubuiocwy, prnopeite va aAAAEETE TN SLAHOPPWOT) TNC EPAPHOYTIC ETUAEYOVTAC
SIAPOPETIKEC YAWOOEC.

AlatiBevtal ot akOAOLBEC YAWOOEC:
* EAANVIKA

* [OAAIKA

e lepuavikd

e loTtavika

* ITaAka

* OAAaVOIKA

* TOUPKIKA

* MoptoyaAikd

e AQVIKA

*Youndlkd

* NopBnyikad

e DIAavOIKa

e TOEXIKQ

* Pwolka

e EAANVIKA

Mropeite va dlaxelploteite tn Baon dedopevwy oag pLeaa amo TIC akOAOUBEC AelTovpyied:

1. Anpovpyia avtypddwv aopaielac/Avaktnaon Twv 0eS0UEVWY 0aC:

H kaptéAa dlaxeiplong e Baong dedouEvwy 0dg ETITPEMEL va dnlovpyeite aviiypadpa aodpaieiac OAwv
Twv dedouévwy oag (IoTopiko, AloTa aoBevwv Kal T(POCAPUOCLEVA TIPOYPALLATA) O€ Eva apxeio, To
oroio pnopel va anobnkevtel og omolodrmote cuoTNUa anodrikevan . KAvie anmAwg KALK 0To OTOLKElo
«Anuovpyia avilypapwv aodaleiacy kat to AOTIZMIKO Ba oag mpoTteivel autopata Eva Ovopa yla to
apxelo avtypddwyv acpaAeiag kal Ba ocag pwtrioel oL BEAETE va To amobnKeVOETE.

Av anatteital, autod to apxeio avilypddwyv aocdaAeiag Pmopel va XpnolUomoInBEel, oTn CLVEXELQ, yia TNV
aVAKTNOM TwV SES0UEVWY OaC.

KAvte amAwe KAIK OTO OTOIXE(D «AVAKTNOT, ETUAEETE TO APXEO IOV BEAETE va XPrOLLOTIOOETE YA TNV
avAKTNOn TOU CUOTHHATOC 0a¢ Kal ETMIPERALWATE TNV ETIAOYT 0AC.

2. ExkkaBaplon 6Awv Twv SeS0UEVWY
Kavovtac KAIK 0To oTolxeio «EkkaBdaplan 0Awv Twv dedopévwvy Ba dlaypapete OAa Ta anodnKevuEVa
dedopeva Touv AOTIZMIKOY kat Ba kdvete enavapopd Touv AOTIZMIKOY oTIC TPOETUAEYUEVEG PUBUITELC TOU.

Ertionc, meplhapBavovtat ot mAnpodopiec oxeTikd pe to AOTMEMIKO:
* ATtottoinamn euBuvng

*Exkbdoon

* Emikovwvia
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6.5.2.6 BonjBela

H kaptéAa BorBelag meplAapfavel pia ouvoyn OAwV TwV analtoVPEV®WY MTANPOPOpLwY TTov Ba
Xpnotponomn oy and 1o AOTIZMIKO, cupmepAapBavopevwy TwV MPOEIOOTOINTEWV.
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7.1 ZpaApata nov epgavifovtatl atnv o6dovn

Kakr ema¢r nAektpodiwv/povadag

To AexelploTrplo delxvel To UUBOAO eVOC NAEKTPOSIOL Kal HLag ArtoouvOESEUEVNC LOVADAC.
Eudavidetal ato KavaAl Omou 1o TPORANHa evIoniotnke (0€ autr) TNV TEPIMTWOT), TO KAVAALT):

NpoBANpa MoBavn attia AVon

BeBalwbeite oL Ta nAekTpodla

Kakr} ouvdeon nAektpodiou pe ) ) ,
" nn P H glval owata ouvoedepeva atn

TIC LOVADEC

Hovada.
BAGBN nAextposdiov EAEYETE €4V Ta NAKTPOSLa glvat
Kakr} ouvdeon nAektpodiov pe To  maAd, pBappéva ry/kat
depua emaon eivat kakr: SOKILACTE LE

vEa NAekTpodLa.
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Movadeg ektdg epBEAELQC

To TNAEXELPLOTIPLO OElXVEL TO CULPBOAO «EKTOC EUBEAELOCH. EpdavideTal aTo KavAAL OTIov To TIPORANHa
evroriotnKe (0€ auTr) TV MEPIMTwan, 0To KavaAl1):

MNpoBANpa Moéavn attia AVon

A. €EAEYETE OTL TN HovAda kal
TO TNAEXELPLOTNPLO €lval O€
anodotTaon UKpOTePN Twv 2
LLETPWV.

B. BeBalwbeite ot elote o€ évav
LN QTTOHOVWUEVO XWPO, XWPIC
EUTTIOdIA IOV evOEXETAL VA
EKTPEYEL TA OT)LATA ATIO TO
TNAEXELPLOTIPLO.

C. BeBawwBeite ot elote o€
Lo BEOT TIOV ETUTPEMEL TNV
avtavakAaor Tou orjuatoq
aro TO TNAEXEIPLOTIPLO.

D. EA€y&te Ot n povada eival
EVEPYOTIOINHLEVD.

A&V UTIAPXEL CVUVOEDN LIE TIC Ol povadec elval eKTOC TNC
LLOVABEC eUBEAElOC TOV TNAEXEIpLOTNPIlOV
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Ta0bpun pratapiag

To Aexelplotrplo delxvel To CUUBOAO TNC anoPopTIoUEVNC prtatapiag. Eudavidetal oto KavaAl 6mouv 1o
MPOPBANUA eviomiotnKe (0€ auTr) TNV MePIMTwan, 0T0 KaVAAL 4):

NpoBAnpa MoBavn attia AVon

Katd t didpkela e dlEyepanc, YTapOTNoTe TN dlEyepan
ovaBac Lo povada u}nope[ va Kal Enavacpo’pticte tr]v
amopoPTIOTEL amopopTIOEVT Hovada.

XapnAr otdBun urnatapiag g
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7.2 Tuuneptpopad twv evdeifewv LED tng povadag

NpoBAnpa

H evoelgn LED avaBoafrvel
EVAAAAE UE TIPACIVO KAl KOKKLVO

XpwHa

H ¢vdelén LED elval ouvexwg
KOKKLVN

MBavn attia

H povada elval ektog epBeAelag
1 dev avayvwpidetal anod 1o
TNAEXELPLOTPLO.

XaunAr otdbun pnatapiac e
Hovaodac

Avan

A. EAEYETE OTL TO TNAEXELPLOTNPLO
elval owaotd evepyoTIOINEVO.

B. EA&y&te 0T N povada kat
TO TNAEXELPLOTNPLO Elval o€
amnoataon UKpOTEPT TWV 2
LETPWV.

C. AOKIPACTE va EMAVEKKIVIOETE
N povada.

D. TortoBetrote T povada Kal
TO TNAEXELPLOTPLO aTOV (810
0oTabuo oVVOHEDONC, WAOTE va Ta
OUVOVAOETE.

A. EAgy&te Ot povada eival
POPTIOLEVN.

B. AOKILAOTE va €MAVEKKIVTOETE
N povada.

C. Edv map’ 0Aa autd n €vdelén
LED e&akoAovBel va eival
KOKKLVN, ETUKOWVWVIOTE JE TNV
€EUTINPETNON TIEAATWV TTOU
EXEL OPLOTEL Kal eyKpLBel amto
TOV KOTAOKELAOTH.



79 | WIRELESS PROFESSIONAL

7. ANTIMETQMNIZH MPOBAHMATQN

7.3 Tuuneplpopd twv evdeiewv LED tou otabpov ocuvdeong

MNpoBANua MBavn attia

Agv glval duvatr n popTion
TV Hovadwy Adyw amotuxiac
ouvoEONC e To dloKo 1) To
KEVIPLKO pEVAL.

H kevtpikry €vdelén LED tou
otabpov cuvdeonc eival
QVAUHEVT) HE KOKKIVO XpWHa

Avan

A. BeBalwbeite 0Tl 0l LovAdEC
glval owaotd TomobeTnEVEC OTNV
VTIOS0XT) TOUC.

B. BeBalwBeite 011 ol emadeC
doptIoNC elval kKaBapéc.

C. BeBawwBeite ol
Xpnaolyomoleital o

OWOTOC HLETAOXNHATIOTNC
EVAAAQOOOUEVOL PEVHATOC.

D. ATTIOOUVOEQTE Kal
EMOVACOLVOEDTE TO OTABUO
OUVOEONC KAl EAEYETE TNV
akoAovBia pwTIOHOL Tov
oTabuov ouvdeaNC Katd TNV
gvepyornoinon.

* AalpeTTE OAEC TIC LOVADEC.

* AQQIPEDTE TO TNAEXELPLOTNPLO.
* ATTOOUVOEQTE TO KaAwdLo USB.

Edv map’ 0Aa autd n €voelEn
LED e&axkoAovBel va eival
KOKKIVT), ETUKOWVWVIOTE UE TNV
€EUMNPETNON TIEAATWV IOV EXEL
oplOTel Kal eykplBEel amo tov
Kataokeuaotn.
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7.4 AAAa

NpoBANpa Moéavn attia

H ouokeur) dev
avtanokpivetal

XapnAr otabun

O dleyeptng dev Aettoupyel
LITataplov

Kakéc ouvOETELC

TO ayWyIHO KAAWSLO
1 T0 NAEKTPOBIO0 Eival
EAATTWHATIKO

AVOn

AV TO TNAEXEIPLOTNPLO Elval
EVEPYOTIOINUEVO, AN DEV
avtanokpiveral éTav matdre Ta KOLUTLd
NG ETUPAVELAC TWV TIANKTPWV:

A. Matrote to koupri On/Off yia 2
OEVTEPOAETTTA YLa VO ATIEVEPYOTIOLN|OETE
TN OUOKELT).

B. Mepupevete 10 deutepoOAeTtTa.

C. EvepyoronoTe &avd To TNAEXELPLOTNPLO

BeBalwBelte OTL TO TNAEXELPLOTIPLO KAl Ol
HOVASEC eival popTiopevec. ‘Otav oL
urnatapleg eival eVieAWC anoopTIOUEVEC,
evdEXeTaL va amatteltat n ¢poption yla Aiya
AETTTA TPV evepyomonBei ) povada.

A. TpooTaBr|oTe va EMAVEKKIVTOETE TO
TNAEXELPLOTPLO KAl TIC LOVADEC.

B. TortoBetrote N povada Kkat To
TNAEXELPLOTTPLO OTOV (610 aTabuo
oUVOEDNC, WOTE Va TA OUVOVAOETE.

C. Eav nap’ 6Aa autd n cuokewn
e€akoAouBel va unv Aettoupyel,
ETUKOWVWVNOTE HE TNV EEUTINPETNON
TIEAQTWV TIOU EXEL OPLOTEL KAl EYKPLOEL
amd TOV KATtaoKeuaaoT.

AV T CUOKELT) €lval evePYOTIOINLEVN, TA
ypadripata tn¢ papdou evtaonc Kal ta
OTOIXElO EAEYXOU €lval evepyomolinpeva Kal
dev viwBeTe Kapia dlEyepan), eAEYETE TN
oLVOEDT) TWV NAEKTPOLIWV

Av N OLOKELT] PaiveTal 0Tl SVOAEITOVPYEL
Kal deV UTTAPXEL BLEYEPOT), AVTIKATAOTNOTE
T0 aywylpa KoAwdla ri/kat Ta nAektpodla
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NpoBAnpa

Agv avaBel n 0Bovn

AdUvVapn BlEyepaN LE TIC
DOPTWHEVEC pnatapleg

H diEyepon dlakomTeTal UE TIC
DOPTWHEVEC pnatapieg

H dieyepon e€aabevel evtog
LLEPIKWV AETTTWV ETA TNV
€vapén TN Bepareiag e TIC
DOPTWUEVEC prtatapieg

H dieyepon elval duodpeotn

Moavn attia
XapnAr otdBun prnatapiwv

Ta NAeKTPOdIa €XOUV OTEYVWOEL
€XOLV XATEL TN OUYKOAANTIKT
TOVC dLuvaun Kat Sev EXOLV TIAEOV
ETTAPKT) EMAN LE TO SEPUA.

TomoBetnon twv NAEKTPOSIwV

Kakr) emadr) nAektpodiwv

Kateotpappeva r ¢bappueva
NAEKTPOSLIA 1) aywyla KaAwdia
NG Hovadag

MPOKELTAL Y1 KAVOVIKN
dladikaaoia mpooappoyng ato
owpa

To evpoc (évtaaon) eival oAV
vPNAS

Ta nAektpodla eival oAV Kovtd
LLETA&EV TOUC

Kateotpappéva ry pBappéva
NAEKTPOOLA 1) aywyIHa KaAwdla
TWV HoVAdwv

BeBalwbelte 611 xpnotpotoleital
TO OWOTO MPOYPAKLa

AVon

TomoBetr|ote pnatapieg

AVTIKATAOTNOTE Ta NAeKTPOdIa

Ta NAEKTPOOLIA TIPETEL VA £XOLV
andotaon TovAdylotov 2"

Edappoote avd ta nAektpodla,
TonoBetr|ote Ta otabepd. Ta
NAEKTPOSIA TIPETIEL VA EXOLV
anodoTacn TOVAAXIOTOV 2 IVIOWV.

AVTIKATAOTHOTE Ta.

ALENOTe To EVPOC (€vtaan) av

artatteLtat.

MEelwaTe To €VPOC (Eviaaon).

AMGAETE TN BEoN TWV
NAekTPObiwy. Ta NAeKTPOOLa
MIPETIEL VA €XOLV AMOCTAO
TOUAAXIOTOV 2 LVTOWV.

AVT[KGTGGTI’I]OTE Ta.

A. AVOaTPEETE OTIC EVOTNTEC 6.1
Kal 7 yla pia meplypadr twv
MpoypapUATWY

B. ETIKOWVWVNOTE WE 1aTPO aV
oLVEXIOTEL 1) duoapeatn
atoBnon.
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NpoBAnpa

H dieyepon dev eival
QTTOTEAECUATIKN

H diEyepaon yivetal alodntr) povo
0€ €va NAeKTpOoL0

Moavn attia

EodaApévn TonobeTnon twy
NAEKTPOSIWV

Ayvwotn

EodaApévn TomoBenon Twv
NAEKTPOSIWV

AVon

AMGETE TN BEo TWV
NAekTPObiwv. Ta NAeKTPOOLa
MIPETIEL VA £XOLV AMOCTAON
TOUAAXIOTOV 2 LVTOWV.

ETUKOLVWVNOTE WE 1aTPO.

A. AMNA@ETE TN BEon Twv
NAeKTPOSiwV. Ta NAeKTPOOLa
TIPETIEL VA €XOUV ATIOCTACN
TOUAQXIOTOV 2 IVTOWV.

B. AVTIKOTOOTNOTE Ta NAEKTPOOLA.
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NpoBAnpa

H dleyepon eival aloBntr| povo
0€ €va KavaAl (oTo TAdL)

ALGKOTITOUEVT) ££060C

H dlEyepan dev TpoKaAel
ouvnBlopévn alobnon

To TnAexelplotrplo dev
npaypatorolel pOpTwan

Ol pHovAadeC dev TPAYUATOTIOIOVY
dopTWON

Moavn attia

HAekTtpodla

A. ®Bappeva 1) KateoTpappEva
B. EopaAuévn tomoBeon
dBappéva 1) KateoTpappEva
ayWYLHa KaAwdla HETAEY TwV
LLoVAdwv

ALQKOTITOUEVO TPOYPALa O
Xprion

PuBuioelc Kal tornoBenon
NAEKTPOSIWV

To kaAwbdlo USB tou atabpuov
ouvdeanC dev elval ouVOEdEEVD
oto dloko

To kKaAwdLo Tpopodoaiac Tov
blokou bev eival ouvoEDEUEVO
0TO pevUa

To KaAwdLo Tpopodoaiac Tov
blokou bev eival ouvdESEUEVO
0TO pevUa

Ot povadec dev exouv
TonoBen el cwota

AVon

A. AvTIKOTaOTnOTE Ta.

B. AAGETe ) B€on Twv
NAEKTPObiwy. Ta NAeKTpodLa
TIPETIEL VA £XOUV ATIOCTACN
TOUAQXLOTOV 2 IVTOWV.

AVTIKOTOOTNOTE Ta.

Oplopéva mpoypdppata gaivetat
Ot elval dlakortopeva. Auto
elval avapevopevo. Avatpeste
otnV evotnta 6.1 yla pia
replypadr) Twv Mpoypapdtwy.

A. BeBawwbeite 6TL OAEC 0L
puBuioelC elval owaTEC Kal
eNEYETE TN owaOTr TonoBETNoN
TWV NAeKTPOSI{wV.

B. AMA&TE eAadpw¢ TN Beon Twv
NAEKTPOSIWV.

EAEYETE TIC OLVOEDELC

EAEYETE TIC OLVOEDELC

EAEyETE TNV TOTIOBETNON TWV
Lovadwv oto dioko
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8.1 ®povtida

MNpoegtdomnoinon!

A Kivduvog nAektpomAnéiac — Adalpeate to KaAwdlo tpododoaiag Tou diokov anod v npida
TPV aro Tov kabaplopo.
Kivouvoc nAektpomAnéiac, BAARN e€OMALOHOL —

- Agv EMUTPEMETAL N EIOYXWPENON LYPWV OTN CUCKELT) KAl TA €£APTHHATA TN,
OUUTEPIAALBAVOUEVOL TOU SlOKOL. Z€ TEP(MTWON EICXWPENONC LYPWV OTA ££APTNHATA,
TIPETIEL VA YIVETAL QUECWC EAEYXOC TNC povaddag Wireless Professional amo Texviko
gUVINPNONC, TPOTOV £MAVAXPNOLLOTIONBEL.

- MOTE Unv aroCLVAPUOAOYEITE TO TNAEXELPLOTNPLO, TIC LOVASEC, TO OTABNG oUVOEDNC 1) TO
LLETAOYNUATIOTT) VAAAACOOLEVOU PEVIATOC, KABWC TIEPLEXOLY ££0PTIATA LPYNANC TAONC
e Kivbuvo nAekTpomAn&iac.

* ‘OAa Ta e€aptripata g povadag Wireless Professional pmopouv va anoAvpaviouy pe OKOUTIIOUA HE
ATMOAVHAVTIKO. ‘ETOL, CULHOPPWVETAL UE TA EIOIKA TIPOTUTIA LYIELVTC V1A LATPIKO TEXVIKO £EOTTALOUO.

* ‘'OAa ta €€aptrpata Lnopovy va KaBaplatouy HE KOWvA armoAUHAVTIKA KAl ITia olklakd Kadaplotika.

» KaBapiote povo pe éva paAako mavi kat £va xwpi¢ SlaAVTEC TIPOIOV KaBaplopov pe BAon To OVOTIVELUA
N povada Bepareiac.

e AQN|OTE TN CUOKEULT VA OTEYVWOEL EVIEAWC TPV Ao TN XPrion.

MNpoegtdomnoinon!
Kivbuvog yla tov acBevr) 2au6Auvon tou acBevn)

— Mpv ano ) xprion ¢ povadag oe aAAo acBevr), KaBapioTe Vv Kal armoAVUAVETE TNV
oUHdWVA WE TIC 0dnyiec TNC mapovoag evotnTac.
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Mpoooxn!
A BAABN e€onmAlopov—

— To MAQCTIKO LALKO TIOU Xpr\olUoTTolE(Tal Sev elval avBeKTIKO OTa LETAAAIKA 0&EQ, TO
HUPHNKIKO 08V, TIC PAIVOAEC, TIC KPECOAEC, T OLEIOWTIKA KAl TA L.oYUPA 0pyavikad Kal
avopyava o&Ea e Tur pH Kdtw tou 4.

— Na xpnolLOoTIoLE(TE aMOKAEIOTIKA KaBapd ATOAULAVTIKA Yla TNV ATTOTPOTTH
dUOXPWHATIOHOV TNC CUOKELNC.

— Na unv ekBetete TN povdda Bepameiag o€ 1oxupr] uMEPLWSN akTvoBoAia (NAlakd pwe) Kal
dwTd.

— MnV amooTEIPWVETE TO DlEYEPT.

— Mnv Bubicete ™ povada ae vypa.
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8.2 Tuvinpnon

H povada Wireless Professional dev amattel Babuovopnaon 1 ouxveg dokIpeG aopaAeiac. KaBe dleyeptng
eAEyXETAL TIPLY Ao TN dlavopr) Tou. Ta XapaKINPIOTIKA TOU SV TIOIKIAAOLY UTTO KAVOVIKEC GUVOT|KEC.

Edv o SleyepTng oag meplAapavel e€aptripata mou gpaivovtal pBappeva 1) EAATTWHATIKA, SLAKOPTE TN
XPr)0N Kal EMIKOVWVTOTE HE TO KEVIPO EEUTINPETNONG MEAATWY TOL EXEL OPLOTEL 1) e€ovalodotnBel and tov
KATOOKELAOTI) OXETIKA LE Ula avaBaduion.

YTO EOWTEPLKO NG HovAdAC eV LTIAPXOLY LEPT) HE dLVATOTNTA EMIOKEVTIC Ao TO XPr)oTn. Av 1| Lovada
napovolddel duoAEIToVpYiEC, eTKOWV WV OTE e TNV DJO Global 1} Tov ToTKO 0ac avimpoowro.

Mpoegtdomoinon!
Kivduvoc nAektpomAnéiag, BAARN e€omMAIOHOV—

Mnv poomaBe(te va EMIOKEVATETE TO SlEYEPTN 1) OTIOLOONMOTE ATO TaA E€APTILLATA TOU.
Mnv amoouvapUOAOYEITE TIOTE T GUOKELT), KABWC uTtdpxel kivduvog nAekTpomAnéiag. H
DJO Global amoroleital 0Awv Twv EVBLVWVY Yla TVXOV BAABEC 1) CLVETIEIEC TIOU TPOKUTTTOLV
aro Un E€0VCLOOOTNEVEG ATIOTIEIPEC AVOIYLATOC, TPOTIOTIONAONC 1) EMIOKEVTIC TOU SIEYEPTN.
AUTEC Ol Epyaciec MPEMEL va EKTEAOVVTAL ATTOKAELOTIKA Ao ATOUA T} UTINPECIEC EMIOKELVTIC
IOV £X0UV £E0UCI0O0TNBEL AMd TOV KATAOKELAOTN
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8.3 Metadopa

8.3.1 Metagpopd twVv BaclkwVv €EaPTNHATWVY Kal TOU SIOKOV TG OUOKEUNC 4
KavaAilwv (Bepameia eKTOC TNC €yKataoctaong)

Mpoooxn!
BAGBN €€omMAIOLIOV—

XPNOLOTOLE(TE HOVO TNV APXIKT) TOAVTA LETAPOPAC yla TN LETAK{VINON TNG CUOKELTC.

1. AMEVEPYOTIOIOTE TN CUOKEUT) KAl Ta £€APTNATA TNC.

2. ATIEVEPYOTIOINOTE KAl ATIEYKATACTIOTE T CUOKEUT KAl Ta E€APTNHATA TNC akoAovBwvTac Tig 0dnyie,
aAAG KpaTrOTE TG HovAdeC ato bloko.

3. ATIOBNKEVATE TO €YXELPIDIO Xprion ¢ OtV e€wTePLKT) Brkn tou CD ¢ todvtac PeTadopdac.

4. ToTtoBeTrOTE Ta €€APTNLATA OTNV TOAVTA LETAPOPAC OTIWC paivetal oTnv mapakdtw elkéva

METAOXNUATIOTNC
EVAAAQCOOUEVOU PEVLATOC
(mapoxr} pevpatog Kat
vrtodoxr) USB

TNAEXELPLOTIPLO
Méva KvnTikov onueiov

—— HAektpoddla

AloKOC Kal LoVASEC

DIAAN aywyng yeANg
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8.3.2 AtooTtoAr] 0AOKANPNG TNG povadag 4 kavaAlwv (CupneplAapBavopévou
Tov £€§umtvov gtaBpov ovvdeoncg)

MNpoooxn!
BAARN eomAIOHOV?
XPNOIUOTIOLEITE HOVO TO ApXIKO KIBWTIO HETAPOPAC YIa TNV artOOTOAT) TNC cuakeunc. H DJO

dev GEPEL VBUVN yla BAABEC KATA TN LETAPOPA, AV N CUCKELT) BEV €lval CUOKEVATUEVT OTO
apxIKO KIBWTLO ATTOOTOANC TNG.

1. ETOIAOTE TN OUOKELT) Kal Ta €€QPTIATA TNC YA AMOCTOAT EVIOC TOU apXIKoU KIBWTIOV amnmooTtoArc g
novadac Wireless Professional, akoAovBwvtac Ti¢ 0dnyieg mov 666nKav mponyouHEVWC.

MnV TOTIOBETEITE TO TNAEXEIPLOTIPLO, TO EYXELPIOLO XPTOTN Kal TN GLAAN ayWYLUNS YEANC oTnv Todvta
HETAPOPAC.

2. TooBeTnOTe Ta £€QPTNHATA OTO KIBWTIO ONWC PalveTal OTIC TapakdTw pwtoypadieC.

a. TomoBetroTe TV TodvTa HETAPOPAC OTO KATW HEPOC TOU (XAPTIVOU) KIBWTIOU amOCTOANC

. KaAuypte v todvta Letapopdc pe XAPTVO SLaxwpLoTiKO

. KaAUYTe 10 0Ttabpd cVuvdeoNC LE TO MPOCTATEVTIKO KOUUATL XaPTIOU KAl TOTIOBETN)OTE TOV OTO KIBWTIO
d. TomoBetr|oTe OTO KIBWTIO TN PIAAN aywWYIUNC YEANC

e. TOmoBeTroTE Ta TNAEXELPLOTIPLA OTO EEXWPLOTO XAPTIVO KIBWTIO TOUC

f. ToroBenoTe TO KIBWTIO TV TNAEXEIPIOTNPIWY OTIC OXIOUEC TNC eTUPAVELAC.

g. KAgloTe 10 KIBWTIO HETAPOPAC

N O

a. b. C.
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8.3.3 Metadopd Twv BacikwVv €£apINUATWY TNE CUOKELTC 2 KAVAALWV

MNpoooxn!
BAARN e€omAlOpHOV%

XPNOLIUOTIOLEITE LOVO TNV APXIKT) TOAVTA HETAPOPAC YIa TN HETAKIVION TNG OUOKELTC.

1. ATIEVEPYOTIOIT|OTE TN OUCKEUT] KAl TA €€APTNHATA TNC.
2. ATIEVEPYOTIOINOTE Kal ATEYKATAOTI)OTE TN CUOKELT) KAl Ta €€APTNHATA TNG akoAovBwvtac TI¢ 0dnyiec.
3. TomoBeOTE Ta €APTNATA OTNV TOAVTA LETAPOPAC ONWC PailveTal otV MapakATw ElKOVa

SUOKEVEC METAoXNHATIOTNC
EVAAAQCOTOEVOU
pPELATOC
(mapoxn
PEVHATOC Kal
urodoxr USB

TNAEXELPLOTPLO
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8.3.4 AtoagTtoATn 0AOKANPNC TNC Hovadag 2 kKavaAlwv (CupneptAapBavopévou
ToV BagikoV otaBpov ovvdeoncg)

Mpoacgoxn!
BAARN eomAIOpOV%
XPTOLLOTIOLE(TE LOVO TO apxIKO KIBWTIO HLETAPOPAC Yla TNV AmOCTOAN TN cuoKeLNC. H DJO

dev PEPEL VBUVN yla BAABEC KATA TN LETAPOPA, OV N CUCKELT) BEV Elval CUOKEVATUEVT OTO
apxIKO KIBWTLO ATTOOTOANC TNG.

1. ETOIMAOTE TN OUOKELT) KAl Ta €€APTIHATA TNE YA ATMOOTOAN EVIOC TOU apxIKOU KIBWTIOU amoaToANC TG
novadac Wireless Professional, akoAovBwvtac Ti¢ 0dnyieg mov 666nKav MponyouHEVWC.

2. TOMOBETNOTE Ta £€APTILATA OTO KIBWTIO ONWC daiveTal OTIC TAPAKATW PWIoypadieC.

a. TomoBeTOTe OTO KATW HEPOC T NAEKTPOOLA Kal Tov 08ny0 Xpriong ot Baom tou CD TOU OUYKEKPIUEVOU
KIBwTiou

b. KaAUte ta nAekTpodla Kat Tov 0dnyo Xpriong HE XApTIVo dlaxwploTiKo

. TomtoBetroTe TO OTABO OLVOEONC OE CLUYKEKPILEVO KIBWTIO Kal LETAPEPATE TOV OTO dWHATIO padl PE To
XAPTIVO SLaXwPLOTIKO

d. BAATE TO TNAEXELPIOTNPLO KAl TN HovAda OTO EEXWPLOTO KIBWTIO adppov, TOTOBETIOTE TO UECA OTO XAPTIVO
daXWPLOTIKO KAl KAAVPTE TO KIBWTLO TOU aTabpou ovvoeonc KaAute To 0TaBud ouvdEONC e TO
MPOCTATEVTIKO KOHUATL XaPTIOU KAl TOTIOBETNOTE TOV OTO KIBWTLO

e. KAgloTte 10 KIBWTIO peTadopag
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8.4 MepiBaAAovtika otoixeia, Avapevopevn ditapketa (wng

H ouokeur) Wireless Professional anoteAel NAeKTpoOVIKO E€OTALOUO Kal UMopel va mepAapBavel ovaieg
Ol OTI0leC EVOEXETAL Va £XOLV ApVNTIKT) £TTiOpaacn 0To TEPIBAAAOV. Agv TIpeMel va amoppimtetal padi

LLE LN KATNyOopLOTIOINHEVA KOWVOTIKA anmoBANnTa. ATalteital Eexwplotr) anoppupn o€ KAaTAAANAo onpeio

OLYKEVIPWOTC AVAKUKAWGLLOU NAEKTPOVIKOU EEOTALOUOV. KaT' autdv Tov TPOTo, Ba CULRBAAETE TNV

npoaotacia twv GUOIKWY TIOPWV Kal TN Lyelag. Emikowvwvnate pe v DJO GLOBAL yla mAnpodopieg

OXETIKA HE TNV TiBavr) avakUKAwaAT TOU MPOLOVTOC.

Av Ta NAEKTPOSIa beV KOAAAVE TIAEOV KOAA OTO SEPHA 0aC, anoppiPte ta ae doxelo pakpld arod naldla Kat
Katokidla.

To 1IP0IV, OMWC KAl Ta TIAPEXOHEVA EEAPTNLATA KAl TA AVTIAAAGKTIKA TOU, £X0LV OXESIAOTE( yla EAAXLOTN
XPOVO OLVTNPNAONC 6 ETWV LE KAVOVIKT) XPT)aM).
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9.1 Texvika dedopéva

9.1.1 TevIKEC MANPOPOPIEC

MovtéAo:

ApLOHOC TPOTOVTOC:
MDD:

Katnyopia IP:
Epappootéo e€aptnpua:

TpopodoTIKA pEVHATOC:

Mrmatapia TnAexelplotnpiov:

Mrmatapieg povadac:

METaoXNUATIOTNC
EVAANQOOOHEVOL PEVHATOC
dlakovu:

AldpKela (wrn¢ uratapiac:

MovTtélo:

ApLOHOC POTOVTOC:
MDD:

Katnyopia IP:
Epappootéo e€aptnpua:
TpopodoTIKA pEVHATOC:

Mratapia TnAexelplotnpiov:

Mrmatapieg povadac:

METaoXNUATIOTNC
EVAAQOOOUEVOU PEVATOC
dlokovu:

Aldpkela (wn¢ pratapiac:

Wireless Professional 4CH
2532XXX

Katnyopla lla

P22

TuTou BF

rmoAvpepwv ABiov (LiPo) emavapoptilopevn 3,7 [V] / = 1500 [mAh].
rmoAvpepwv ABiov (LiPo) emavapoptilopevn 3,7 [V] / = 450 [mARh].

Movo 5 [V] / 3,5 [A] LETAOXNUATIOTEC HE aplBud avapopag 6490xx
LITOPOUV va XpnatlotionBouy yia v enavadopton tov Wireless
Professional.

AldpKela pratapiag tou TNAEXElploTnpiou Kal povadac:
repimovu 5 €tn. Aev mpéEmel va avtikabiotavtal anod 1o xprjot)!

Wireless Professional 2CH
25326%X

Katnyopla lla

P22

Tumou BF

rmoAvpepwv ABiov (LiPo) emavapoptilopevn 3,7 [V] / = 1500 [mAh].
noAupepwv ABiou (LiPo) emavadoptilopevn 3,7 [V] / = 450 [mAh].

Movo 5 [V] / 3,5 [A] LETAOXNHATIOTEC HE aplBpd avapopag 6490xx
LITOPOLV va XPNOLHoTonBovy yia v enavapoption tou Wireless
Professional.

AldpKela pratapiag tou TNAexelplotnpiou Kal povadac:
repimou 5 €tn. Aev mpéEmeL va avtikabiotavtal anod 1o xprjot)!
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9.1.2 Mapapetpol VEVUPOSLEYEPONC

‘OAEC Ol NAEKTPIKEC TIpodlaypadeg divovtal yla pia ouvBetn avtiotaon 500-1.000 ohm avd KavaAl

Teooepa SlAPOPETIKA Kal aveedptnta puBulopeva kavaAla, Ta oroia

‘E€obot: , , , .
elval NAEKTPIKA ATTOHOVWHEVA LETAEL TOUC.

Y1aBepd 0pbBoywVIo pEVA HE aVTIOTABLIION TTAALOU yia KATdpynon
Mopor| maApou: TUXOV OLVIOTWOAC OUVEXOUC PEVHATOC, WATE va TIPOANPBEL N
UTTOAELLLATIKT) TOAWOT) OTO ET{MeSO TOU BEPHATOC.

MgEylotn €viaon TaApov: 120 mA.

Xelpokivntn pubuion ¢ évtaonc dieyepang amo 0 wc 999 (evépyela)

Mpooavénoelg évia OApQV: . .
POOAVENTEL EVTATNG MAAUGWY o€ eAaxlotn atadlakr) avénon 0,25 mA.
EVpoG maApov: 30 €w¢ 400 s.

ME,V[GTO "],?_\EKTPU(O boptio 96 micro coulomb (2 x 48 uC, avtlotaBuIlOUEVO)
ava maApo:
Xpovog avadou TUTIKOU MAAoU: 3 LS (20 %-80 % TOU UEYIOTOU PEVUATOC)

TuxvoTNTa MaApov: 1€wc 150 Hz.

9.1.3 Aebdopéva RF

To Wireless Professional evoéxetal va emnpeaatel anod AAAEC OUOKEVEC, aKOUN KAl av eival CLPPBATEC WE TG
arnartnoelg EKMOMMQN CISPR.

TuxvOTNTa HETAS00NG Kal
AYng:

XOPAKTINPLOTIKA TOU TUTIOU
SlapopPwong Kat guxvotntag:

24 [GHz] ISM (24 - 24835 GHz)

GFSK, + / -320 [kHz] arnokAlong

ATOTEAEOUATIKI LOXUG

petadoongc: 44 [dBm
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9.1.4 MAnpodopieg OXETIKA HE TNV NAEKTpOayvnTIKY cvupBatdétnta (EMC)

To Wireless Professional €xel oxedlaotel yla xprion o€ MePIBAANOV EYKEKPILEVO CULPWVA LLE TO TIPOTUTIO
aopaAAElag NAeKTpopayvNTIKTC cupBatotntac EN 60601-1-2.

AUTI N OLOKELT) CLUHOPPWVETAL Pe To TIPOTUTIO CISPR, uModelkviovtag OTL Ol EKTTOUTTEC TOU EVPOUC
padloouyvotntwy (RF) dev eival iBavo va mpokaAEoouy MAPEUPBOAEC LLE EYKATETTNEVO TIAPAKEILEVO

NAEKTPOVIKO €EOTTAIOUO (padlodwva, UTTIOAOYIOTEC, TNAEDWVQA, KATL).

To Wireless Professional €xel oxebla0TEl yla va avIEXEL TIC MPOBAETIOUEVEC BlATAPAXEC ATO NAEKTPOOTATIKEC
EKKEVWOELC, LayvNTIKA Ttedia NG KEVIPIKTIC MAPOXNC PEVLATOC T) TTOUMOUE padIOCUXVOTITWV.

Map’ OAa autd, dev elval duvatd va VTApEeL eyyunarn OTL 0 OleyepTNC dev Ba emnpeddetal anod loxupad media
RF (padloouyvotrtwy) AAAwV TNy wv.

M0 TILO AETTTOUEPEIC TTANPOPOPIEC OXETIKA HE TIC NAEKTPOUAYVNTIKEC EKTIOUITEC KAl TNV aTpwaia, avatpeeTe
otouc Ttivakec EMC.

9.1.5 MeptBaAAovTIKEC OUVOTNKEC

TuVvONKeg pUAAENG Kal peTadopag
H ouokeun mpEMeL va pUAdOaETal Kal va HETAPEPETAL CUHPWVA UE TOUC akOAouBouC OPOUC:

Oeppokpaaoia: -20° C €wc¢ 45°C
Méylotn oXETIKN) vypaaia: 75%
ATpOOQalpLKn Tieon: 700 hPa €wc 1,060 hPa

TuvOnKeg xpriong

Oeppokpaaia: 0° C€wg 40° C
MEyLotn OXETIKNA vypaaia: 30% €wC 75%

ATpoodalpikr mieon;: 700 hPa €w¢ 1,060 hPa
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9.2 Npoétuna

Ma va eyyunBel tTnv acpdAeld oac, to Wireless Professional €xel oxedlaotel, kataokevaotel Kal dlavepnBel
oUHPWVA YE TIC analtnoelg TN Eupwrnaikric Odnylag 93/42/EEK, OTw¢ TPOMOTIOWBNKE, yia TG ATPLKEC
OUOKEVEC.

To Wireless Professional cuppopdwvetal emiong pe To potumno IEC 60601-1yia TIC YEVIKEC amaltroELg
A0PAAELAC Yla NAEKTPO-IATPIKEC CUOKEVEC, TO TPOTUTIO

IEC 60601-1-2 yla NAEKTPOLAYVNTIKT) CUBATOTNTA, Kal To mpotumno IEC 60601-2-10 yia 1blaltepeC amattr)oelC
A0PAAELAC Yl BIEYEPTEC VELPWV KAl LUWV.

Ta tpexovta dleBvr) mpoTLTIA Amaltovy va S0BEel pia TTpoeLdomoinon OXETKA UE TNV ePapuoyr NAEKTPOSIwY
010 Bwpaka (auEnUEvoc Kivdouvog Kapdlaknc Laprapuyrc).

To Wireless Professional cuppopdwvetal emiong pe tnv odnyla 2012/19/EE OxeTIKA LE TV andppipn
AxProToL NAEKTPLKOU Kal NAEKTPOVIKOU e€0TALOLIOV (WEEE).

9.3 Eyyunon

AUTI N Eyyunan OXVEL LOVO £POCOV OUVODEVETAL AT TNV AnOdELEN ayopdc.

Ta vopika oac dikalwpata dev emnpeadovtal amno tnv mapovoa gyyunon.

O dleyeptnc Wireless Professional KOAUTITETAL LE €yyUNON Yla pla TIEPI0SO 3 ETWV ATO TNV NUEPOUNVia
ayopac. H eyyunon KaAUTTEL TO TNAEXELPLOTNPLO, TIC LOVADEC, TO OTABO oUVOEONC KAl TO HETACYNHATIOT
€VAAAQOOOUEVOL peVATOC (VAIKO Kal epyacia), aAAd OxL TIC prnatapiec, Ta nAekTpddla Kal Ty meva
KIVNTIKOU onuEiou.

KaAumtovtat OAeg ol BAGBEC TTOL MPOKUTTOVY A0 KAKT) TTOIOTNTA VALKOU T) Epyaciac.

H mapovaoa eyyunon dev KAAUTITEL BAARBN OV MPOKAAE(TaL amnd MPOCKPOVOT), ATUXIUATA, KAKT) Xprion,
QVETIAPKT TIpoaTacia and Tnv vypaacia, Tn BUBION O€ VEPO 1) EMIOKEVEC IOV TIPAYHATOTIOWOnKAv amod pn
€E0UCLOO0TNUEVO TIPOCWTTIKO.

9.4 EupeoiTEXVIECQ

To Wireless Professional evowuatwvel TTIOAEC KAIVOTOWUIEC PE SIMAWUATA EVPECLITEXVIAC IOV EKKPEUOVV T
oL €x0uV 1oN eKO0DEL
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10. Nivakeg nAektpoovpufatotntacg

To Wireless Professional analtel e0IKEC MPOPUAAEELC NAEKTPOCLPBOTOTNTAC KAl TIPETIEL VA £YKATAOTABE( Kal
va EeKVNaeL, oLUPWVA PE TIC TANPOPOPIEC NAEKTPOCULBATOTNTAC TIOV TTAPEXOVTAL OTO MAPOV EYXELPIDILO.
‘OAa Ta acVpHATa CLOTHHATA HETAS00NC PAdIOCLXVOTHTWY EVOEXETAL VA EMNPeAcouy To Wireless
Professional.

H xprion €€aptnudTwy, alobnmpwv kat KaAAwdiwv dlapopeTIKWY amod avutd IOV CUVIOTWVIAL arod ToV
KATAOKELAOTT), EVOEXETAL VA 08NN OEL O€ LOXUPOTEPEC EKTIOUTIEC 1) UElwON TNC atpwaiag Tov Wireless
Professional.

To Wireless Professional 6ev mpéEmel va xprolponoleitat &imAa 1y va otolddetal mavw anod omolodrmoTe
AAAO €€oMALONO. EAV TIPETIEL VA TO XPNOIUOTIOOETE SimAa o€ €va dAAo cuaTnua 1 mavw amno avto, Ba
MPETIEL va eAEYEETE OTL TO Wireless Professional Aettoupyel cwaotd otnv eTAEYUEYN pUBULION

H ovopaoia tou mpolovtog Tou Wireless Professional Ttou xpnolpomole(tal 0To KEWEVO TapakdaTw
nepAapBavel OAEC TIC LETABANTEG TOL OVOUATOC.

10.1 HAEKTPOUAYVNTIKEG EKTIOMUTIEG

2YITAZEIX KAl AHAQZH TOY KATAZKEYAXTH XXETIKA ME TIX
HAEKTPOMAINHTIKEX EKITOMMEZ

H ouokeur| mpoopidetal yla Xprjorn oTto NAEKTPOUAyVNTIKO TePIBAAAOV Tov kKabopidetal akoAoVBWC.
O MeAdTNC 1) 0 XPNOTNC TNG OUCOKELNC Ba MPETIEL va SlacPaAioel OTL XprolUoTolelTal o auTtd To MEPIBAAAOV

AOKLUT] EKMTOUTIOV JUPHOpOwon HAektpopayvntikd mepifaiAdov - 06nyog

H ouokeur| XpnOLUOTOLEL EVEPYELQ PABLOCUXVOTITWV
LLOVO yla TNV E0WTEPLKT AelTovpyia Tou. Q¢ K TOUTOV,

EKTTOUTIEC padIOCUXVOTITWY Ol EKTIOUTEC padloouxvotnTwy ival amibavo va

CISPR T Ouatdal ETMNPEACOLV LE OTIOLOONTTOTE TPOTIO MAPAKEIUEVN
NAEKTPLKT) cuakeun (padloPwva, VTIOAOYIOTEC,
TNAEQWVA KATL).

EKTIOUTEC PABIOCUXVOTHTWVY Katnyopia B

CISPRTI H ouokeur eival katdAAnAn yia xprion o€

APLOVIKEC EKTIOUTTEC Katyopia A oToladnMoTE EyKATAOTAAT), EKTOC ATIO LA IOIWTIKT)

IEC 61000-3-2 Katolkia ry Eva HEPOC OV CUVOEETAL AUEDA HE TNV

AlkupAvoeLC Tdonc/ TapOoxT] XaUNANC Taong pEVATOC TTIOV TPOPOSOTEL

TAAQVTWOELG EKTIOUTNC IEC A€V 10YVEL KTIpLOl KATOIKIWV.

61000-3-3
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10.2 HAEKTpOHAYVNTIKI aTpwaoia

LYITAZEIX KAl AHAQZH TOY KATAZKEYAXTH XXETIKA ME THN
HAEKTPOMATINHTIKH ATPQZIA

H ouokeur) €xel oxedlaoTel yla xprion ato NAEKTpoUayvNTIKO TepIBAAAOV Tov opiletal akoAovBwc. O
ayopaatr|C 1) 0 XPrjotng tN¢ CUOKEUNC TIPETIEL va SLaaPaAIEL OTL XPNOILOTIOLE(TAL OTO CUVIOTWHEVO

nepBaAriov.

, Eninedo , . .
AoKiun SoKkLUAc IEC Eninedo HAektpopayvntiko nepifaiiov -
atpwoiag 606(?111( Tpnong OUOTAOELG

HAektpooTtatikr)
exkkevwaon (DES)
CEI 61000-4-2

+ 6 kV ge emapn
+ 8 kV oTov agpa

+ 2 KV yla ypappeg

+ 6 kV ge emaon
+ 8 kV oTov aépa

Ta dameda MpETEL va glvatl amod VA0,
TOLUEVTO 1) KEPALLKO TTAQKAKL.

Edv ta daneda elval KaAvppéva pe
OUVBETIKO UAIKO,

1 OXETIKN Lypacia MPETEL va dlatnpeital
0€ €va eAAXL0TO Oplo 30%.

TapOxXIG
Taxela mapodikm) NAEKTPIKOV A&V LOYXVEL H molotnta ¢ mapoxnc NAEKTPIKOU
NAEKTPIKN PEVHATOC YUOKELN PEVHATOC Ba TIPETIEL Va Elval auTr) eVog
Letapaon +1kV yla ypappeg  TpoPOSOTOUHEVT  TUTIKOU EUTIOPLKOV T| VOOOKOUELAKOU
CEIl 61000-4-4 eloodou/e€0dou e pratapia nepBarrovIoc.

NAEKTPIKOV

PEVLATOC

+1KkV dlapopikn A&V LOXVEL H molotnta ¢ mapoxn¢ peVHATOC
Kpouotika kopata  Astrtoupyia FLOKELN Ba mpéemel va eivat autr) evog
CEIl 61000-4-5 + 2 kV ouvduaoTikry  TpOPOSOTOVUHEVT  TUTIKOU EUTIOPLKOV 1] VOOOKOUELAKOU

Agltoupyia Le pratapia nepBAArovToC.
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BuBioelc taong,
Bpaxeiec dlakomeg
Kal LETABOAEC
Tdonc o€

YPALEG TIAPOXTIG
NAEKTPIKOV
PEVLATOC

CEI' 61000-4-T

Mayvntiko nedio
g€ ouxvotnta
diktuou (50/60 Hz)
CEI 61000-4-8

<5% VT

(dips >95 % de UT)
yla 0,5 KUKAO

<40 % VT

(dips >60 % de UT)
yla 5 KUKAOUC
</0% VT

(dips >30 % de UT)
yla 25 KUKAOLC
5% VT

(dips >95 % de UT)
yla 5 SevtepOAeTTa

3A/m

A€V 1OYVEL
YUOKELN
TPOPOOOTOVEVN
Le pratapia

H molotnta ¢ mapoxnc peEVATOC
Ba mpenel va eival autr) evoc

TUTTLKOU EUTTOPLKOV 1] VOOOKOUELAKOU
nepBarAovtoc. Edv o xprjotng g
OUOKEULNC

arnattel ouvexn Astoupyia Kata
SlApKELa BIAKOTIWY TOU KEVTPIKOU
NAEKTPIKOU KUKAWUATOC, cuvioTdtal N
Tpod0d0osia TNC OUOKELNC LEOW Hiag
OUOKEUTC ABIAAELTTTNG MAPOXNC LOXVOG N
pratapiac.

Ta payvntika nedia ge ouxvotnta
dIKTUoL Ba MPETEL va elval o€ €va
XAPAKTINPLOTIKO ETHMESO LIAC TUTIKTG
TonoBeaiac o€ €va TUTIKO EUTTOPIKO N
VOOOKOUELAKO TIEPIBAAAOV.

YHMEIQYH : To VT elval n tdon tpopodoaiac evaAAaoaOEVOU PEVATOC TPV ATIO TNV EGAPHOYT) TOU

ETUTESOU OOKIUTC.
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LYITAZEIX KAl AHAQYH TOY KATAZKEYAZTH XXETIKA ME THN
HAEKTPOMATINHTIKH ATPQZIA

H ouokeur €xel oxedlaoTel yla xprion oto nAeKTpopayvnTko epIBAAAOV Tov opiletal akoAovbwc. O
ayopaactr|C 1) 0 XPrjotn¢ TN CUOKEUNC TIPETIEL va SLaaPaAlleL OTL XPNOILOTIOLE(TAL OTO CUVIOTWHEVO

nepBaAriov.

AoKLpN
atpwaiag

AYQYILEC
pPadIOoLYVOTNTEC
IEC 61000-4-6

AKTIVOBOAOUUEVEC
PadlOCUXVOTNTEC
[EC 61000-4-3

Eninedo

SOKIMNAG
IEC 60601

Eninedo
rpnong

3Vrms
150 kHz €wc
80 MHz 3Vrms
3V/m 3V/m
80 MHz €wc¢
2,5 GHz
10 V/m
26 MHz €wc¢

1GHz

10 V/m

HAekTpopayvnTiko mepIBAAAOV - OUCTACELG

Ol GOPNTEC Kal KIVNTEC CUOKEVEG ETIIKOVWVIAC
PABIOCLYVOTITWV TIPETIEL VA XPNOLLOTIOI0UVTAL LOVO O€
OX€QN LE TN OLUOKELT] Kal TNV KaAwdiwon tou o€ Jia
aroataacn nouv dev elval UKpOTEPT ard TNV andotacn
OV OLVIOTATAL KAl UTTOAOYIZETaL PE TN Xprion TG
KATAAANANG €€lowang yla tn ouxvoTnTa TOU MOUTOV.
YUVIOTWLEVN arootacn

d=12VP

d =12VP 80 MHz éw¢ 800 MHz

d =23VP 800 MHz éw¢ 2,5 GHz

Otou P glval n peylot 1oxug €660V TOU TIOUTIOV

o€ watt (W) nou opicetal anod ti¢ mpodlaypadeg

TOU KATAOKELAOTN Kal, OTov d €ival 1 CUVIOTWLEVN
anoataan o€ petpa (m).

H évtaon evog mediov atabepwyv MOUMWY
PadlOCLYVOTHTWY, ONWC KaBopiletal amnod pia
NAEKTPOLAYVNTIKT) EPELVA A TIPETIEL VA (vl LIKPOTEPN
aro To eMinedO Tr)pNONG MOV MPETEL va BplokeTal o€
KABe evpoc ouyvotnTach.

MapeUBOAEC evdEXETAL VA OULBOVV KOVTA O
ortoladnmoTe CUOKELT) TIOL TIpoadlopileTal amo 1o
akoAouBo aupBoAo:

)

YHMEIQYH 15ta 80 MHz kat ota 800 MHz, epapuoletal To MAATOC LPNANC CUXVOTNTAC
YHMEIQYH 2 AUTEC 0L KATELBLVTNPLEC 0ONYIEC UMOpPEl va pnv elval KATAAANAEC Y1a OPIOUEVEC
MEPUTIWOELC. H NAEKTpOLayVNTIKT 5ldd00n KUUATWY TPOMOMOLE(Tal aro v anoppodnan Kat tnv
avtavdkAaon Tou opefAeTal o€ KTipla, aviikeipeva Kal mpoowra.



100 | WIRELESS PROFESSIONAL

10. MINAKEX HAEKTPOXYMBATOTHTAX

a H évtaon evog nediov amd atabepouc oumoug, 0nwc atabpol Baong tnAepwviac (kivntd/

acvppata) Kal Kvntg mAedwviag, mopnol epacttexviknc padlopwviac, Hetadooelc AM, FM Kat
TNAedpaonc dev pnopel va mpoPAedBel pe axkpiBela. EvoExeTal, w¢ ek TOVTOU, va elval amapaitntn n
€EETAOM HLIAC AVAAVOTC TOU NAEKTPOUAYVNTIKOU TEPIBAAAOVTOC TN TomoBeaiag yla va uoAoyIoTEl TO
NAEKTPOUAYVNTIKO TIEPIBAAAOV TTIOU TIPOEPYETAL ATIO OTABEPOVC MOUMOUC PadloouXVOTITWV. Edv n évtaaon
nediov mov petpdral oe mepBAAOV OTIOU TOTIOBETETAL N GLOKELT), LTIEPPAIVEL TO AVWTEPW CUVIOTWHEVO
eninedo mpnong padlocuxvoTrTwy, N CUOKELT) Ba TIPETIEL va TapakoAovBeital yia va dlacpaAloTel n
owaoTr AEltovpyia C. e mMePImTwan pn Kavoviknc Aeltoupyiag, vea LETpa evdexeTal va eMIBANBoLY otn
OUVEXELQ, OTIWG N EVOBVYPALLLOT) T) N LETAKIVNON TNG CUOKEUTIC.

b Mdvw and to mAdto¢ ouxvotntac amo 150 kHz €wg 80 MHz, ) évtaon nedlov npémnel va ival < 3 V/m.
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10.3 ZUVIOTWHEVEC ATIOCTACELG SLAXWPLOMOV

ZYNIZTQOMENH ANOXTAXH METAZY ®OPHTHZ KAl KINHTHX XYXKEYHZX
EMKOINQNIAY KAl THX ZYZKEYHZX

H ouokeur) €xetl oxedlaoTel yla xprion o€ NAEKTPOUayvNTIKO TIEPIBAAAOV OTO OTIO0 EAEyXOVTAL TA KUUATA
EKTIEUMOLEVWV PAdIOaLXVOTNTWY. O ayopaacTriC 1] XprioTng TNC CUOKELNC UMOPEl va cuPBAAEL oTnv
MPOANYN NAEKTPOUAYVNTIKWY MAPEUROAWY, SlATNPWVTAC Hia EAAXIOTN AnO0TA0T HETALY TWV GOPNTWY
Kal KIVNTWV CVOKEVWV ETIKOVWVIAG padloouxvotriTwy (TTIOUMOo() Kal TNG CUOKELTC, CUUPWVA LE TOV
akoAouBo Tivaka cuaTAcEwV Kal BACEL TNC HEYIOTNG LOXVOC £€000V TNG CLOKELTC TNAETIKOWVWVIAC.

) , ) Spacing according to the frequency of the transmitter m
Meylotn 1oxU¢ €000V

oproy W AMo 150 kHz €wc 80 Ao 80 kHz €wc 800 Ano 800 MHz €wc 2,5
MHzd =12 VP MHz d =12 VP GHzd=23VP

0.01 0.12 012 0.23

0.1 0.38 0.38 0.73

1 12 12 23

10 3.8 3.8 7.3

100 12 12 23

Y TNV TEPIMTWON TWV MOUMWVY TWV OTIOlWVY N HEYLOTN oYXV €000V SEV Paivetal 0TOV AVWTEPW TTivaKa,

T CUVIOTWHEVN AMOOTAOT) Tou d g€ PETPa (M) UMOPEL va VTTOAOYIOTEL XPNOLLOTIOLWVTAC TNV KATAAANAN
e¢lowaon yla TN ouxvoTNTa TOU TOUMOU, OTIOV TO P €lval 1 peyloTn 1oxVE 6060V TOU MOUMoU o€ watt (W)
ONwC¢ opidetal amnod TovV KataoKeLAOTH) TTOUTTOU

YHMEIQYH 1Xta 80 MHz kat ata 800 MHz, epapuodetal n andotaacn yla To TAAToC VPNATC cuxvoTnTac.
YHMEIQYH 2 AuTEC oL KaTeuBuvTrpleC 0dnyieC umopet va pnv eivatl KAatdAANAEC yla OPLOPEVEC
MEPIMTWOELC. H NAEKTPOUAYVNTIKT] SL1AG00T) KUUATWY TPOTIOMOLETal anod v anoppddnaon Kal v
avtavakAaon Tov opefAetal o€ KTipla, aviikelpeva kat mpoawTa.
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Me xapd pag Ba anavir|oOVE O€ OTIOIECONTIOTE EPWTNOELG EXETE OXETIKA HLE TA TIPOIOVTA Kal TIC UTINPEDIEC
LaC. ETIKOIVWVNOTE HE TOV TOTIKO 0ag avTMpOOoWTIO 1) ETIOKEPBE(TE TN oXeTIKT) dlevBuvan ¢ DJO Global.
OlL dlevBuvaoelc tng DJO Global avaypddovtal oto Tow HEPOC TOU EEWPUAAOU.

Ma texvikr) ouvinpnon aro tnv DJO Global, emKowvwyvroTe LE To:

internationalproductsupport@DjOglobal.com
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12.1 Introduction

In recent years, significant progress has been made in field of electrotherapy of which many users are
still largely unaware. Changes and improvements in electrotherapy are so numerous that this discipline
appears to be a new concept that can only be applied correctly and effectively using sophisticated, high-
tech equipment.

The aim of these articles is to develop this new concept for potential users and provide anyone already
working with this equipment with explanations and data that will allow them, based on current
knowledge and scientific work carried out, to optimise the use of their stimulators.

12.1.1 The fundamental law of electrostimulation

Electrostimulation is a technigue which involves producing action potentials in the excitable cells (nerve
and muscle) using an electric current.

Nerve cell membranes have a resting potential with an average value of -70mV, as the internal face of the
membrane has negative polarity compared to the external face.

To excite the membrane of the nervous fibre, i.e. causing an action potential to appear at its surface, the
resting potential simply has to be reduced to a certain threshold value, which is -50 mV on average (Eik. 1).
Once this threshold value has been reached the membrane changes from a state of rest to a state of
activity. An action potential appears which then moves along the nerve fibre. The nerve impulse either
goes towards the muscles to instruct them to contract or returns from the surrounding areas towards the
brain to relay information regarding the senses.

Electrostimulating the nerve fibre essentially involves reducing the membrane’s resting potential to the
threshold value by applying an electric current to the skin.

The first question is, of course, which stimulating current to choose.

Which type of current will we use?

A single current must obviously be used, one which can reduce the resting potential to the threshold value
but keep the patient as comfortable as possible. In other words, the electrical parameters of this current
must be kept to a minimum, and its stimulation energy and duration must be as low as possible.

K +40 \

+30 4 Action potential

+20
+10
0 0

-50 \ Threshold

- Rest potential
70
“e0 \

Ewk. 1
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We will therefore need to understand the fundamental law that it must observe in order to find the
optimum qualities of this current.

This first chapter aims to provide a reminder and explanation of this law.

This is followed by a second chapter which, on the basis of this fundamental law and ideas surrounding it,
determines the qualities of the optimum current.

At the turn of the last century, well-known physiologists such as Weiss, Hoorweg, Du Bois Reymond and
Lapicque managed to discover the fundamental law of electrostimulation and its mathematical expression.

Based on Hoorweg's work, Weiss (a Parisian doctor and physiologist) emphasised the importance of the
quantity of electrical charges created by the stimulation current. His experiments led to the fundamental
observation that to achieve stimulation, it is not the type of current that is significant, but the quantity
of current in a specified period of time. In other words, if the stimulation threshold values are given as a
quantity of electricity (in electrical charges) that must be created to achieve these, the values are similar
even if the electrical pulse with the same overall duration is a different shape.

As areminder:
the quantity of electrical charges (@) supplied by an electric current with intensity (/)
in a given time (?) is the product of the intensity multiplied by the time.
Q=1Ixt

Since the quantity of electrical charges provided by the stimulation current is the fundamental factor,
Weiss studied the way in which the necessary quantity of charges is modified in order to achieve the
threshold (i.e. to cause stimulation) based on the duration of the current being applied.

He performed a series of measures to determine the relationship between the quantity of current and the
duration of the pulse for durations ranging from 0,23 to 3 ms.

From his experiments, Weiss found that there is a linear relationship between the quantity of charges
required to reach the stimulation threshold and the duration of the pulse (Eik. 2).

a N

Quantity

of current

required to
reach the
stimulation
threshold

» Duration of the pulse
& 02ms 3ms t

Linear relationship between the duration of the electrical pulse and the amount of
electricity applied to reach the stimulation threshold:

Q=q+it

Ew. 2
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Weiss therefore discovered the mathematical relationship that links the pulse duration with the amount of
electricity required to produce the stimulation.
Understandably, he called this relationship the “fundamental formula™

f Q=q+it \

Q = the amount of current required to reach the threshold. This is also the quantity of
electrical charges provided by the stimulation current, as the Q value is given by the
product (I x t) of the stimulation current intensity multiplied

by its application time.
t = length of time that the current is applied, which is known as the pulse duration.
i = a coefficient determined by experiment, with the same
quantity as an electric current (intensity).
q = a coefficient determined by experiment, with the same dimensions as a quantity
of electrical charges; g corresponds to the intersection of the straight line with the
K y-axis and may be calculated as the Q value when ¢ is equal to zero. J

Lapicque, an electrophysiologist who is more widely known than Weiss, did not actually discover a new
law of electrostimulation but he performed a number of experiments which confirmed the fundamental
formula. He defined it differently to mathematically deduce coefficients called the rheobase and chronaxy,
which he gave physiological meaning.

Lapicque developed the “fundamental formula” as follows:

f Q=q+it \

orQ=1It
I: stimulation current intensity

t: pulse duration
therefore it =q + it
by dividing the two by t, Lapicque obtained
I=q/t+1i
which is the relationship between the intensity of the current and the time period in
\ which it must be applied to achieve stimulation (Eik. 3). J
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Intensity-duration curve

2Rh

Rheobasef- - - - - - F———— = ————————————— - - =~

4

k Chronaxy J

Hyperbolic relationship between the current intensity and pulse duration
demonstrated by Lapicque and given by the formula /= g/t + i, derived from Weiss'

fundamental formula.
Ew. 3

Lapicque’s development also shows that, even when the length of time that the current is applied is
infinite, (t = o0), the current must have a minimum intensity known as the rheobase (Rh) in order to
produce stimulation.

if t = oo therefore g/t =0
in this case I is the rheobase (Rh)
and Rh=1i

The rheobase, which is the minimum intensity that must be achieved in order to produce stimulation even
if the pulse duration is very long, actually corresponds to the coefficient i of the Weiss formula which has
dimensions of electrical intensity.

Lapicque gave the name chronaxy to the minimum length of time in which a current with double the
intensity of the rheobase must be applied in order achieve stimulation. In fact, he realised that the
chronaxy is a time constant which characterises the excitability of tissue and that its value is the ratio q/i.

K This means that: \

since Rh=iwhenI=2Rh

therefore/=2i
and ¢ is the chronaxy (t ch)
when [ =2Rh
therefore from the equation I =g/t +i
theresultis 2i = g/tch +i

& therefore i = g/tch= tch=q/i J
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- N

The chronaxy corresponds to the time value when Q = 0
i.e.Q =q+itif Q = 0 therefore g + it = O therefore it =qgand t = q/i

Elk. 4 K /

12.1.2 Summary

Electrical stimulation, i.e. reducing resting potential to the stimulation threshold using an electric current, is
a phenomenon that fulfils a fundamental physiological law.
This shows us that:

K 1The factor determining stimulation is the quantity of electrical \
charges created by the current.
Stimulation must be considered in terms of the amount of current, which is the
product (I x t) of the intensity (/) times the duration of the pulse (t).

2 This amount of current fulfils a fundamental formula:
Q=q+it
where @ is a linear function of time.

Lapicque expresses this formula in another way by the “intensity - pulse duration”
ratio: I = g/t + i and he deduced that

a) the rheobase (Rh): minimum intensity that must be reached in order to produce
stimulation using an infinite pulse duration
Rh=1i
b) the chronaxy (tch): minimum time in which a current with double the intensity of
that of the rheobase must be applied in order to produce stimulation

\\\» tch=q/i 4///
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12.2 The Optimum Current

12.2.1 Introduction

The reminders and ideas developed in the previous chapter, “The fundamental law of electrostimulation”,
must be read before starting this chapter, which describes the qualities of the optimum electrostimulation
current.

The optimum current can be defined as being able to reduce the resting potential to the stimulation
threshold value under Weiss' law, while also keeping the patient as comfortable as possible. The second
requirement is met by minimising the electrical parameters of the stimulation current, i.e. by using a
minimum amount of electrical intensity (I), pulse duration (t) and electrical energy (W).

Having set out the conditions, we will now determine the qualities of the current that fulfils these
conditions.

12.2.2 Characteristics of the optimal current

12.2.2.1 Electrical stimulation wave produced by the current generator

We can already state that pulses of current, i.e. produced by a current generator, must be used for the

following reasons:

* The first point shown by Weiss is the importance of the quantity of electrical charges provided by the
stimulation current; however, the quantity of charges can only be controlled by a current generator.

* Only a current generator can ensure stable and reproducible conditions, given the variations in skin
resistance.

* If a certain electrical pulse shape is required, only a current generator can maintain a constant current
wave shape as it passes through the skin and tissue.
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12.2.2.2 Type of establishment of the electrical stimulation wave

According to Weiss' law Q = it + q
thereforelIt=it+q
therefore (I —i)t=¢q
with i = rheobase
i is a current which resists the stimulation current |

If the stimulation current I has a value lower than i (i.e. the rheobase), it cannot be used because it cannot
change the resting potential by accumulating electrical charges in the excitable membrane (Ewx. 1).

- N

Analysis of the different ways to establish the stimulation current

Rheobase

The pulse times t1, t2 and t3 cannot be used since during these periods I < i.

Ew. 1 K J

Only one way of establishing the electrical stimulation wave is effective immediately, which is vertical

(EIK. 2).
In this case, there is no delay in its efficacy and the duration of the electrical wave is further reduced by it.

Co N

The stimulation current established vertically with

avalue higher than i, the rheobase, instantaneously

produces an accumulation of charges modifying the
resting potential.

to tq t
Ew. 2 k J
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12.2.2.3 Shape of the electrical stimulation wave

When the stimulation current has vertically reached an intensity higher than the rheobase, how should it
develop in order to offer maximum comfort?

With minimum intensity, it must provide in time t the quantity of electrical charges

Q = it + q required to trigger the action potential.

Since Q = I.t., it is clear that the rectangle is the wave shape capable of providing the quantity of charges Q
with minimum intensity I (Ek. 3).

- N

Comparison of different electrical pulse shapes of equal duration, established

vertically and providing the same quantity of electrical charges, which correspond
graphically to identical areas.

v

Ew. 3 K j

In order to create the same quantity of charges with pulses with shapes other than rectangular, higher
intensities must be used, which are as a result even less comfortable for the patient.
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12.2.2.4 Duration of rectangular electrical pulse

First of all, it must be specified that this is in a specific pulse duration phase. Weiss' law is used for
stimulation pulse durations close to the excitation constants k.
In the case of motor neurons, this means a time period ranging from 100 to 3,000 microseconds.

C k = Chronaxy / In? = Chronaxy / 0,693 )

The third electrical factor, which should be minimised in order to produce the most comfortable possible
stimulation, is electrical energy W.

We know that electrical energy is given by the formula W = 12 . t . R, where:
I is the current intensity

t: its pulse duration

R : the skin resistance

K The Weiss or Lapicque relationship states \
I=q/t+i
and we can replace | by its value in the energy equation.
We get W = (q/t + i) t.R.
by developing: W = (¢?/t*+ 2 iq/t + i*) t.R.= (¢*/t+ 2 qi+ i’ t) R.
Whent-> 0, W » oo
Whent- oo, W oo

The shape of this curve is given in Figure 4.
Ew. 4

AN

A

N

Relationship between energy and
the pulse duration

W minimum

t j
Variations in electrical energy depending

1
1
1
:
! R . .
\:/ 2 on skin resistance
1
1 R3
1
\_'/ W =(q*/t+ 2 qi + Pt)Rn
1
1

where R1»R2)»R3

Ewk. 5 K t J
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The electrical energy passing through the skin and tissue is minimal for duration of
the stimulation current, i.e. for a pulse duration, which is found by calculating the
derivative of the energy curve at the minimum energy point (Eik. 6).

a N

W minimum | = = = = = -———

~v

Ewk. 6 K J
a N

The derivative of W = (¢*/t+ 2 qi+ 2 t) Risdw/dt=(—¢?t* + *) R
The derivative is the slope of the tangent at any point of a curve.
As at the minimum energy point, this slope is at zero since it is parallel to the abscissa,
we can therefore state that:

for W minimum dw/dt = (— ¢* t* + i*) R= O therefore ¢ t? R= iR — t* = ¢*/i*— t = q/i

As we have seen above, R does not influence the determination of the pulse duration
corresponding to the minimum energy.

The electrical energy passing through the skin and tissue is therefore minimum when
the rectangular pulse duration is equal to q/i, which is in fact, as we have seen in the
article on the fundamental law of electrostimulation, the chronaxy value.

Furthermore, this is why, at the start of the century, pioneers in electrophysiology
chose the chronaxy as the value that characterises tissue excitability that is
independent from variations in skin resistance.

To reduce electrical energy to its minimum, the rectangular pulse duration will
therefore have to equal the chronaxy of the nerve structure that needs to be excited.
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12.2.2.5 Compensation for the rectangular pulse

Every time stimulation needs to be produced, a rectangular pulse current is sent out, which has the same
duration as the chronaxy of the nerve structure that needs to be stimulated. Repetition of stimulation is
obtained by repeating the electrical impulse.

Whether this is with analgesic or motor stimulation electrotherapy, the stimulations correspond to a series
of stimulations set by streams of pulses.

Repeating the pulses if they are not compensated for will result in polarisation, because the electrical
mean is not zero (EIK. 7).

- N

Non-compensated series of pulses.

The electrical mean is not zero, which causes polarisation.

Electrical
Mean

Ewk.7 K g J

The polarised current equates to a continuous current with a value equal to the mean intensity. Applying
this kind of polarised current to the skin has the same disadvantages as a galvanic current, i.e. risk of skin
burns in all cases, and sometimes ionisation if there is metal osteosynthetic material.

To resolve the issue of polarisation, the positive wave must be compensated for by a negative wave with
the same quantity of electrical charge, i.e. the same area on the graph (Eik. 8). The electrical mean is
therefore zero, the current is completely compensated for and the risks of polarisation are eliminated.

- N

- Compensated rectangular pulse;
;

S1=S2, therefore the electrical

mean is zero.

S, Electrical mean =0

Ewk. 8 K J
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12.2.3 Summary

The pulse current that is able to produce excitation (action potential) and also offer the patient the
maximum amount of comfort can be called the optimum current.
This pulse must have the following characteristics:

f 1. Constant pulses of current, i.e. produced by a constant current generator. \
2. Vertical establishment in order to be effective immediately and to reduce the
application time of the current.

3. Rectangular shape in order to apply the lowest possible electrical intensity.

4. Pulse duration that is equal to the chronaxy of the nerve structure requiring
stimulation is order to minimise electrical energy.

5. Compensated pulse with an electrical mean of zero in order to prevent side effects

K linked to polarisation. /

12.3 Basic concepts of excitation electrophysiology

12.3.1 Introduction

Passing an electrical current through an excitable living tissue results in a change to the resting potential
(Vo).

The changed resting potential is called the local potential (V).

If the variation in the local potential is sufficiently intense and in the right direction, a state of instability is
reached and excitation, i.e. the action potential, occurs. The value that the local potential V must reach so
that action potential appears is called the excitation threshold (So).

The local potential V, caused by electrical charges provided by the current passing through the excitable
tissue (comparable to a neuron) returns to its initial value Vo when the current is stopped. Returning to
the resting conditions does not occur instantly but gradually, in the same way as discharging a capacitor.
The mathematical law for the return of V to its initial rest value is:

C -dV/dt=(V-Vo)/k (1) )

Where khas time dimensions and is the excitation time constant. The excitation time constant
characterises the tendency of the local potential to return to its initial value at a particular speed when the
neuron is no longer subjected to the current.

While the current is being passed, the local potential V does not increase instantly but exponentially, in the
same way as the charge of a capacitor, with k as the time constant. This constant therefore defines the
tendency of the neuron to oppose or resist the variation in potential caused by electrical charges provided
by the stimulation current, which is identical to the charge of a capacitor.
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It must be stated that k does not depend on the shape and gualities of the stimulation current; it is a
feature of the neuron itself, which expresses the time factor of its tendency to return the membrane
potential to the resting value.

The critical value that the local potential V must reach to trigger excitation, i.e. the excitation threshold So,
is only a constant value if the pulse duration is extremely short. If, however, the current lasts longer, the
threshold increases (S). This phenomenon is demonstrated by the well-known fact that a current which
increases slowly must reach a higher value in order to produce stimulation than a current which increases
quickly.

The increase in the excitation threshold is known as accommodation. Accommodation is an increase in
the threshold (S) which is the result of the change in the local potential caused by the electrical charges
provided by the current passing through the neuron.

The increase in the threshold does not occur instantly but gradually and at a particular speed. A second
time factor (4) is therefore involved in the process of electrical excitation, which defines the rate at which
the threshold changes (S).

When the local potential V is returned to its resting potential Vo, S returns exponentially to its initial value.
So with 2 as the time constant according the mathematical law:

ds/dt= (S - S0)/A (2)

This equation is for S what equation (1) is for V, with A replacing k.

The electrical charges provided by the current passing through the neuron change the membrane
potential. They produce a local potential ¥ and this causes the threshold S to increase. Excitation occurs
if a sufficient quantity of electrical charges is provided to allow the local potential to catch up with the
threshold value, i.e. when V = S (Ew. 1).

- N

Vo

Resting State Stimulation current is passed Excitation state -
through Vand Sincrease action potential

@V = V-Vo = Vm ax (1-e"*)

Ew.1 & J
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The excitation process is therefore determined by two time constants:
k the excitation constant
A the accommodation constant

These are independent from each other. This means that, to a large extent, A can be modified by
experiment separately to k, by changing the ionic concentration of Calcium (Ca). These two constants
have values that are very different to each other, but A is always much larger (100 to 200 times) than k. In
the case of human motor neurons, approximate values of 300 ps can be retained for k and 50 ms for A.
This means that k must be lower than A for the excitation process to occur. The local potential (V) can
therefore increase more quickly than the threshold Sand catch up with it. If k were greater than A, the
threshold would increase more quickly than the local potential, which would never catch up with the
threshold.

12.3.2 Study of the excitation process using a constant current

For the sake of simplicity, at this stage we will only study the excitation process produced by a constant
current. The same study can be carried out using exponential, sinusoidal, linear, progressive, or any other
type of current, as the results are similar.

For example, let us use the values:

k=1ms.

A =50 ms.

The issue in the excitation process is whether V will catch up with S or will S have time to escape.

The local potential V starts at Vo and increases exponentially according to the relationship to a final value
depending on the intensity of the current.

[ @V =V-YVo =V max (1-e¥) )

The threshold S starts from So and increases according to a more complicated curve, which can only be
shown in part, and up to a value depending on the final stable value of V, if excitation has not occurred in
the meantime.

In Figure 23, the intensity of the current is set at a value (we will take as 1), which, without
accommodation, would allow V to reach So and to trigger excitation.

In fact V reaches the value So but in the meantime the threshold increased, therefore
V = So < S and excitation cannot occur.

To allow V to reach the value S, the current must be 8% more intense.
This is shown in Figure 2b, where the threshold has just been reached in 4 ms (indicated by the arrow),
that is the principal useful time.



17 |

WIRELESS PROFESSIONAL

12. ELECTROTHERAPY THEORY

In Figure 2¢, a stronger current with a value of 1.2 is applied and V passes the threshold after 1,85 ms. In
Figure 2d, an even stronger current (value = 2) is applied and V = § after 0,7 ms.

Ewk. 2

-

N

Cathode

So

Vo -

So 1

Vo -

~

We can therefore see the intensity-duration relationship appear, which gives the time at which Vpasses S
for different current intensities. The useful times are even shorter when the current is more intense (Ei. 3).

a N

With lo = rheobase and
k = excitation constant

R s

~v

Chronaxy

Ewk. 3 K /

This relationship applies to currents that are very short compared to the accommodation constant.
Accommodation can be disregarded and excitation appears when V = So. This is why, in the intensity-
duration relationship, only the excitation constant k occurs, as the duration of currents used have values
close to k (from 0,2 ms to 3 ms).
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If the durations of current applied were longer, the threshold would increase and excitation would only
occur if V became eqgual to S. In these cases, the intensity-duration relationship must be reconsidered

as the rheobase does not keep the value lo; instead, it increases to a value I'1> Jo determined by the
excitation and accommaodation constants. The actual rheobase Io is linked to the observed rheobase I1 by
the relationship:

=3
A
o s N - o

1y k

12.3.3 Excitation by a current with any shape

It is possible to determine the equation for the local potential V and to calculate its value at any given
point in time with any given shape of current.

An equation can also be determined for the development of the threshold.

These equations required a solid understanding of mathematics and come under the field of specialist
electrophysiology. This is why we believe there is no purpose in expanding these equations as part of this
work.

However, it can be Noted that using these equations, which give the variation of V and, it is possible to
study the excitation process with any given shape of current and for any given duration.

12.3.4 Chropaxy - excitation constant = 10/1-ev*
relationship the
chronaxy 1=210
As the chronaxy is a value that characterises tissue excitability, (tch) when
It is worth determining the relationship which links it to the therefore 210 =10/1 - e*/*
other factor that characterises excitation: k. 210 = (1 -e%) =10
The chronaxy is the useful time corresponding to a stimulation 2(1-e) = 1
current which has an intensity double that of the rheobase, i.e. 2 peh— 1
2 lo. It is therefore very easy to find the relationship between
the chronaxy and the excitation constant based on the formula 2etch/k = 1
giving the intensity-duration relationship. e/ = 1 /2
etk = 1/2
etk = 2
1n2 =tch/k
therefore th = (1n2)k

This means that the chronaxy =
0,693
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12.3.5 Hydraulic model of excitation

It is possible to set up a hydraulic model that corresponds exactly to excitation. This model allows a better
understanding of excitation and may be used to represent the development of the local potential and the
threshold under the effect of currents with variable durations and shapes

Water flows from tank A towards tank B by means of pump P, the stimulator (current generator). The
flow of water corresponds to the intensity of the stimulation current and the water moved from A to B to
the quantity of electrical charges. The water level in tank B reaches a certain level representing the value
of the membrane potential

(Vo at rest and V local potential).

The stimulation threshold is given by a point D on float C. Stimulation occurs when level V in the tank B
reaches point D by submerging the float.

When pump P injects liquid from A to B therefore increasing level V, part of the liquid goes back to A
through tap K representing the excitation constant k. In the tank B, float C is linked to piston E that works
by means of the level of liquid in tank F. This is linked to B by tap L representing the accommodation
constant A.
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TWO EXAMPLES

A - Currents of long duration and low intensity

In order that level V reaches threshold D, a certain volume of water is necessary (likened to a certain
quantity of electrical charges). If this water is supplied slowly by the pump (current of long duration and
low intensity), some of the water has time to go through L and raise piston E therefore increasing the
threshold level (accommodation). The quantity of liquid (the current) will therefore have to be greater
because level V has to reach point D higher up. Moreover, a large amount of liquid returns from B to A
through tap K. It is easy to understand that all these extra quantities that P has to transport indicate that
we have an unfavourable stimulation current.

B - Currents of short duration and higher intensity

The durations intended here are close to the excitation constant value k.

In this case, as the flow is high, the pump action is short. As almost no liquid has gone through L, the float
does not rise and accommodation is therefore negligible. Nevertheless, a certain quantity of water returns
through K and has to be compensated for by P.

The Weiss law applies to these kinds of current (please refer to the fundamental

law of electrostimulation).

K Q=qg+itorlt=q+it \

Qs the total quantity of liquid provided by P with
I = intensity of the stimulation current
t = pulse duration
q is the volume of liquid separating Vo from So i.e. the quantity of charges that
would have to be provided if there were no leak K. In other words, if the membrane
potential varied instantaneously and not exponentially in
accordance with a time constant K.

K it the quantity of liquid that returns from B to A through tap K. J

- N

() /|

Ewk. 4 K J
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13.1 Standard Version Programs and their usage

Within the Standard version treatment categories and their programs are:

REHABILITATION | 122 VASCULAR 140
Treatment of disuse atrophy 122 Heavy legs 140
Reinforcement 124 Venous insufficiency | 147
Prevention of disuse atrophy 126 Venous insufficiency I 142
Muscle lesion 128 Arterial infufficiency | 143
Motor point (with motor point pen) 130 Arterial infufficiency Il 144
Cramp prevention 145
PAIN RELIEF | 131 Capillarisation 146
TENS (Gate control) 100Hz 131
Frequency-modulated TENS 132 CONDITIONING | 148
Pulse width modulated TENS 133 Resistance 148
Endorphinic 134 Strength 150
Burst 136 Active recovery 152
Mixted Burst / TENS alternated 137
Decontracturing 138 FAVOURITES

Programs upon individual settings
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13.1.1 Program category REHABILITATION |

CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

REHABILITATION
TREATMENT OF DISUSE ATROPHY

A muscle that is normally innervated, after a period of immobilisation or diminished
movement, rapidly decreases in volume. This decrease depends on the degree and
duration of the functional deficit. Slow fibres (type I) in particular are affected by disuse
atrophy.

To reactivate the trophicity of the muscle fibres altered during disuse atrophy. To
reverse muscle wastage.

By using frequencies creating a tetanic contraction in type | fibres to impose a
significant workload on the atrophied muscle, so that it recovers volume. Recovery
therefore takes place far more quickly than by simply using muscle activities.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN can be
used to determine the pulse widths suitable for the patient’'s muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

Use the maximum stimulation energies. The first and second sessions help the patient
become accustomed to the method by gradually increasing the stimulation energy
every 3 or 4 contractions. In the following sessions, it is important to support the
patient’s progress by setting targets which go beyond the energy levels reached in the
previous session.

Yes.

- A minimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
« Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS" appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN - are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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DISUSE ATROPHY, LEVEL 1 (25 MIN)

FINAL RECOVERY

WARM UP CONTRACTION ACTIVE REST
PHASE
FREQUENCY 6 Hz 35 Hz 4 Hz 3 Hz
DURATION OF
155 155 05s 155
RAMP-UP
DURATION OF _ .
2 min 6s 7S 3min
PHASE
DURATION OF
2s 0,755 05s 35S
RAMP-DOWN

DISUSE ATROPHY, LEVEL 2 (25 MIN)

FINAL RECOVERY

WARM UP CONTRACTION ACTIVE REST
PHASE
FREQUENCY 6 Hz 45 Hz 4 Hz 3 Hz
DURATION OF
155 155 05s 155
RAMP-UP
DURATION OF . .
2 min 6S 5s 3min
PHASE
DURATION OF
PAS 0,/5s 05s 35S

RAMP-DOWN
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

REHABILITATION
REINFORCEMENT

For use either on previously atrophied muscles which have regained their volume as
a result of electrostimulation through disuse atrophy treatment programmes, or as
a first-line on non- atrophied muscles which have lost their strength and speed of
contraction.

To restore the strength of the contraction in the case of muscle insufficiency without
pronounced disuse atrophy or after restoration of muscle volume.

By using frequencies creating a tetanic contraction in the quick fibres (type 11b), which
are the strength and speed fibres.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

Use the maximum stimulation energies. The first and second sessions help the patient
become accustomed to the method by gradually increasing the stimulation energy
every 3 or 4 contractions. In the following sessions, it is important to support the
patient’s progress by setting targets which go beyond the energy levels reached in the
previous session.

Yes.

- A minimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
« Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS" appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN - are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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REINFORCEMENT, LEVEL 1(20 MIN)

FINAL RECOVERY

WARM UP CONTRACTION ACTIVE REST
PHASE
FREQUENCY 6 Hz 75 Hz 4 Hz 3 Hz
DURATION OF
155 155 05s 155
RAMP-UP
DURATION OF _ .
2 min 45 10s 3min
PHASE
DURATION OF
2s 0,755 05s 35S
RAMP-DOWN

REINFORCEMENT, LEVEL 2 (20 MIN)

FINAL RECOVERY

WARM UP CONTRACTION ACTIVE REST
PHASE
FREQUENCY 6 Hz 85 Hz 4 Hz 3 Hz
DURATION OF
155 155 05s 155
RAMP-UP
DURATION OF . )
2 min 45 85 3min
PHASE
DURATION OF
25 0,/5s 05s 35S

RAMP-DOWN



126 | WIRELESS PROFESSIONAL

13. AVAILABLE THERAPY PROGRAMS

CATEGORY

PROGRAM

WHEN?

WHY?

HOwW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

REHABILITATION
PREVENTION OF DISUSE ATROPHY

After an operation or a bone fracture, a limb or a section of a limb is immobilised,
the muscles of this part of the body are affected very quickly by disuse atrophy.
This rapid decrease in muscle volume is mainly due to reflex inhibition and a total
absence of muscle activity. It is also important to Note that disuse atrophy tends to
disproportionally affect type | fibres more than type Il.

To compensate for total or partial inactivity of the muscle following an osteoarticular
injury.

In order to prevent disuse atrophy, electrostimulation has to compensate for the total
inactivity of the muscle by reproducing a series of contractions similar to the different
ways in which the muscle functions when it is working normally. The main treatment
phases are carried out with conventional operational frequencies for slow fibres to
compensate for their tendency towards disuse atrophy.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

Use the maximum stimulation energies. The first and second sessions help the patient
become accustomed to the method by gradually increasing the stimulation energy
every 3 or 4 contractions. In the following sessions, it is important to support the
patient’s progress by setting targets which go beyond the energy levels reached in the
previous session.

Yes.

- A minimum of T channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
e Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS” appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN — are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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PREVENTION OF DISUSE ATROPHY, LEVEL 1(54 MIN)

FINAL RECOVERY

WARM UP CONTRACTION ACTIVE REST
PHASE
FREQUENCY 6 Hz 30 Hz 4 Hz 3 Hz
DURATION OF
155 35S 155 155
RAMP-UP
DURATION OF _ .
2 min 5¢s 14 s 3min
PHASE
DURATION OF
2s 155 155 35S
RAMP-DOWN

PREVENTION OF DISUSE ATROPHY, LEVEL 2 (47 MIN)

FINAL RECOVERY
WARM UP CONTRACTION ACTIVE REST

PHASE
FREQUENCY 6 Hz 40 Hz 4 Hz 3 Hz
DURATION OF
155 35S 05s 155
RAMP-UP
DURATION OF . .
2 min 6S 128 3min
PHASE
DURATION OF
25 0,/5s 05s 35S

RAMP-DOWN
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

REHABILITATION
MUSCLE LESION

It is well known that early but well-controlled muscle work has a positive impact
on the scarring process of the muscle fibres and the connective supporting tissues.
The Muscle Lesion programme can be used as soon as the scar begins to form and
is considered satisfactory, but as a general rule not until the 10th day after the initial
lesion.

To direct and speed up the scarring process and prevent disuse atrophy. To enable the
patient to return to sport more quickly.

The muscle lesion programme is designed to cause extremely gradual muscle
contractions using a rate of tensioning 4 times longer than for standard programmes.
This aims to reduce the risk of adverse secondary ruptures.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

Use the maximum stimulation energies. The first and second sessions help the patient
become accustomed to the method by gradually increasing the stimulation energy
every 3 or 4 contractions. In the following sessions, it is important to support the
patient’s progress by setting targets which go beyond the energy levels reached in the
previous session.

Yes.

- A minimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
« Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS" appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN — are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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MUSCLE LESION (30 MIN)

FINAL RECOVERY

WARM UP CONTRACTION ACTIVE REST
PHASE
FREQUENCY 6 Hz 40 Hz 4 Hz 3 Hz
DURATION OF
155 65 155 155
RAMP-UP
DURATION OF _ .
2 min 35S 10s 3min
PHASE
DURATION OF
2s 155 155 35S

RAMP-DOWN
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

REHABILITATION
MOTOR POINT

It is advisable to use this programme before all initial muscle electrostimulation
sessions in order to precisely locate the motor points for each person. Locating the
motor points is recommended especially for long muscles, such as those in the lower
limbs (quadriceps, etc.).

In order to guarantee optimum effectiveness of the programmes.

A motor point pen must be used to locate the motor points. See the example on the
section on specific indications.

MOTOR POINT (15 MIN)

FREQUENCY

CONTINUOUS
STIMULATION

3 Hz
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13.1.2 Program category PAIN RELIEF

CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

PAIN RELIEF
100 Hz TENS OR FREQUENCY-MODULATED TENS

Gate control, which is activated during TENS stimulation, is particularly effective for
the relief of localised pain of non-muscular origin. It is particularly effective for relieving
neuropathic pain and inflammatory conditions. The sessions may be repeated at will
and without restriction, depending upon the intensity of the pain.

Pain relief is now a priority in therapy which must be provided by all healthcare
professionals. As TENS treatment is generally palliative, it improves the patient’s
comfort and helps the therapist to start the process.

The principle is to cause a significant influx of tactile sensitivity in order to restrict the
entry of pain impulses upon their return to the posterior horn of the spinal cord. We
must therefore stimulate the sensitivity fibres on the skin of the painful area. To do this,
it is necessary to use a frequency that is the same as the operational frequencies for the
tactile sensitivity nerve fibres, i.e. from 50 to 150 Hz.

Use very short pulse widths corresponding to the chronaxies of the tactile sensitivity
fibres, i.e. 30, 50 or 70 ps, depending on whether the patient is very sensitive, normal, or
not very sensitive (level 1, 2 or 3 respectively).

As a general rule, the electrodes are placed on or near the painful area. The electrodes
may also be placed at the nerve trunks depending on the conditions being treated.

The intensity must be increased gradually until the patient perceives a tingling
sensation that is pronounced without being painful. Acclimatisation is normal if a non-
modulated TENS programme is used. In this case, it is advisable to slightly increase the
stimulation energies on a regular basis so that the patient continues to feel a tingling
sensation. The mi-TENS function prevents any kind of muscle contraction. If the sensor
detects a muscle response, the stimulator automatically reduces the stimulation energy
in order to stop the muscle response.

No.
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TENS
FREQUENCY LEVEL PULSE WIDTH TREATMENT TIME
100 Hz 1 30 ps 20 min
100 Hz 2 50 s 20 min
100 Hz 3 70 us 20 min

FREQUENCY MODULATED TENS

MODULATION
FREQUENCY LEVEL PULSE WIDTH TIME TREATMENT TIME
50-150 Hz 1 30 us 25s 20 min
50-150 Hz 2 50 ps 2s 20 min

50-150 Hz 3 70 s 2s 20 min
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CATEGORY PAIN RELIEF

PROGRAM PULSE WIDTH MODULATED TENS

Gate control, which is activated during TENS stimulation, is particularly effective for
the relief of localised pain of non-muscular origin. It is particularly effective for relieving
neuropathic pain and inflammatory conditions. The sessions may be repeated at will
and without restriction, depending upon the intensity of the pain.

WHEN?

Pain relief is now a priority in therapy which must be provided by all healthcare
WHY? professionals. As TENS treatment is generally palliative, it improves the patient's
comfort and helps the therapist to start the process.

The principle is to cause a significant influx of tactile sensitivity in order to restrict the
entry of pain impulses upon their return to the posterior horn of the spinal cord. We

HOwW? must therefore stimulate the sensitivity fibres on the skin of the painful area. To do this,
it is necessary to use a frequency that is the same as the operational frequencies for the
tactile sensitivity nerve fibres, i.e. from 50 to 150 Hz.

The pulse width varies continuously with this programme. This avoids habituation by

PULSE WIDTH , , . , . .
using a system of stimulation that is perceived as more pleasant by some patients.
ELECTRODES As a general rule, the electrodes are placed on or near the painful area. The electrodes
may also be placed at the nerve trunks depending on the conditions being treated.
INTENSITY The intensity must be increased gradually until the patient perceives a tingling
sensation that is pronounced without being painful.
+TENS
No.
OPTION

PULSE WIDTH MODULATED TENS
FREQUENCY PULSE WIDTH MODULATION TIME TREATMENT TIME

80 Hz 70-180 us 2s 30 min
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

PAIN RELIEF
ENDORPHINIC

An increase in the tension of the contractured muscle fibres and the crushing of the
capillary network resulting from this causes a decrease in the blood flow and a gradual
accumulation of acid metabolites and free radicals. Without treatment, there is a risk
that the contracture will become chronic and genuine atrophy of the capillary network
may gradually occur.

To relieve chronic muscle pain.

Studying publications about reducing pain by increasing endorphin production shows
that the pulses have to be large enough to excite type Ad nerve fibres as well as type
Aa, which is shown by the production of muscle twitches. The effects of endorphinic
stimulation are described for frequencies between 2 and 8 Hz. In addition to the general
effect of increasing endorphin production in the hypothalamus, which elevates the pain
perception threshold, there is a very significant localised effect. The 5 muscle twitches
induced every second by stimulation produce very significant hyperaemia, which

drains the acid metabolites and free radicals that had accumulated in the chronically
contractured muscle areas.

Endorphinic stimulation is primarily aimed at the sensitive Ad nerve fibres which are

best stimulated with pulse width of 200us. However the vascular effect is secondary

to the co- activation of the motor units, which have a slightly higher chronaxy that is
measured at the start of the session using the mi-SCAN function.

Electrodes must be placed after a thorough palpatory examination to locate the most
painful point, where a small electrode preferably connected to the positive pole of the
cable will be placed. The other electrode is placed at the end of muscle or muscle group
being stimulated.

An essential factor in the therapeutic efficacy is to cause visible muscle twitching,
which may, in certain cases, require higher stimulation energies to be used. The mi-
RANGE function can be used to determine the minimum level of energy required to
produce an appropriate muscle response.
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CATEGORY PAIN RELIEF

Yes.

- A minimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
« Sufficient stimulation energy to produce a clear tingling sensation.

+TENS

OPTION L . . y
Once the +TENS combination has been activated, the message “TENS" appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN - are also no longer accessible.
Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.

ENDORPHINIC

FREQUENCY PULSE WIDTH TREATMENT TIME

5Hz 200 ps 20 min
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CATEGORY PAIN RELIEF

PROGRAM BURST
The Burst programme is an type of endorphinic programme, which has a less

WHEN? pronounced vascular effect than endorphinic. It may be used in the same way to relieve
pain following a chronic contracture.

WHY? To relieve chronic muscle pain.
The Burst mode involves replacing the emission of an isolated electric pulse by an

HOW? emission of a very short burst of 8 pulses. In this way, the Burst programme emits 2

' burst per second, which can produce the same endorphinic results as for a standard

frequency of 2 Hz.

PULSE WIDTH  The pulse width for the programme is 180 Us.
Electrodes must be placed after a thorough palpatory examination to locate the most

ELECTRODES painful point, where a small electrode preferably connected to the positive pole of the
cable will be placed. The other electrode is placed at the end of muscle or muscle group
being stimulated.

INTENSITY An essential factor in the therapeutic efficacy is to cause visible muscle twitching,
which may, in certain cases, require higher stimulation energies to be used.

+TENS
NoO.

OPTION

BURST TENS

FREQUENCY PULSE WIDTH TREATMENT TIME
2 Hz (2 pulse trains per second
with an internal frequency of 180 us 20 min

80 Hz)
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CATEGORY PAIN RELIEF
PROGRAM MIXED BURST / TENS ALTERNATED
Described by Han, modulated stimulation Burst TENS successively activates (every 3
WHEN? seconds) the Gate control mechanism and releases endogenous opioid substances. This
' is a therapeutic option, which may be worth considering for poorly classified pain with
multiple causes.
WHY? To improve the patient's comfort and to enable the therapist to start the process more
' easily.
Burst-modulated TENS is based on the Gate control theory (TENS effect) and on the
HOW? release of morphine-like substances produced by the body, endorphins (Endorphinic
' effect). The stimulation frequencies vary every 3 seconds, producing a combined
stimulation of 80 Hz and 2 Hz.
PULSE WIDTH  The pulse width for the programme is 180 ps.
ELECTRODES  As a general rule, the electrodes are placed on or near the painful area.
The stimulation should produce a sharp but pleasant tingling sensation and visible
INTENSITY muscle twitches. Please Note: This programme has two distinct energy levels. First
adjust the intensity level for 80 Hz (TENS) until a tingling sensation is felt, then repeat
the procedure for 2 Hz (endorphinic) in order to produce visible muscle twitches.
+TENS
No.
OPTION
MIXED TENS
FREQUENCY PULSE WIDTH TREATMENT TIME

80Hz3s/2Hz3s

180 ps 30 min
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

PAIN RELIEF
DECONTRACTURING

This type of treatment is indicated to relieve pain following acute muscle contractures
(torticollis, lumbago, etc.). It will also reduce muscle tension in the contracted muscles
to facilitate manual handling techniques.

To decrease muscle tension.

Current experiments show that muscles twitches caused by a very low frequency of
1 Hz can effectively remove contractures or decrease resting muscle tension of the
stimulated muscle.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes must be placed after a thorough palpatory examination to locate the most
painful point, where a small electrode preferably connected to the positive pole of

the cable will be placed. The other electrode is placed at the end of muscle or muscle
group being stimulated. If a contracture affects all the muscle fibres, the electrodes
suitable for neuromuscular stimulation can also be applied (please refer to the positions
recommended for the muscle being stimulated).

An essential factor in the therapeutic efficacy is to cause visible muscle twitching,
which may, in certain cases, require higher stimulation energies to be used. The mi-
RANGE function can be used to determine the minimum level of energy required to
produce an appropriate muscle response.

Yes.

- A minimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
« Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS" appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN — are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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DECONTRACTION
FREQUENCY TREATMENT TIME

1Hz 20 min
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13.1.3 Program category VASCULAR

CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

TENS

FREQUENCY

DURATION OF RAMP-UP

DURATION OF PHASE

DURATION OF RAMP-DOWN

VASCULAR
HEAVY LEGS

The problem of “heavy legs” occurs when venous blood return sometimes does not
take place, but does not cause any damage to the body. Heat, certain stages of the
menstrual cycle, prolonged standing and long continuous periods sitting down may
cause swelling (stasis oedema) with a considerable feeling of heaviness in the lower
limbs. A certain degree of muscle tension is often associated with this, and female
patients can experience cramps in their calves.

To accelerate venous blood return, re-oxygenate the tissues and produce a relaxing
effect.

During the treatment session, we move progressively and automatically through a
series of clearly defined frequencies, requiring a large increase in the flow to allow
acceleration of the venous blood return (7 Hz), produce an analgesic effect by
increasing the production of endorphins (5 Hz) and end by relaxing the muscles (3 Hz),
while keeping the blood flow noticeably high.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the calf muscles. The mi-SCAN function can be used
to determine the pulse widths suitable for the patient’'s muscles.

A large electrode is placed transversely under the popliteal fossa and two small
electrodes are positioned on the contour of the gastrocnemius muscles.

An essential factor in the effectiveness of electrotherapy is the ability to cause visible
muscle twitches. The mi-RANGE function can be used to determine the minimum level
of energy required to produce an appropriate muscle response.

No.

1ST SEQUENCE 2ND SEQUENCE 3RD SEQUENCE
7 Hz 5Hz 3Hz
155s 1s 1s
7 min 7 min 7 min
05s 05s 6s
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CATEGORY

PROGRAM

WHEN?

WHY?

HOwW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

VASCULAR
VENOUS INSUFFICIENCY 1
In the event of venous insufficiency without oedema.

To increase the general blood flow so as to improve the circulation of the interstitial
fluid and increase oxygenation of the tissues and the intima of the veins. To drain the
veins as much as possible in order to combat stasis.

Send pulses so as to cause short tetanic contractions (to drain the deep veins),
separated by long periods to increase the flow.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Electrodes positioned according to the specific indication.

Adjust the stimulation energy so as to produce appropriate muscle responses both in
the tetanic contraction phase and in the phase to increase blood flow.

NoO.

VENOUS INSUFFICIENCY 1 (21 MIN)

CONTRACTION ACTIVE REST
FREQUENCY 50 Hz 8 Hz
DURATION OF RAMP-UP 155 1s
DURATION OF PHASE 45S 21S

DURATION OF RAMP-DOWN 155 1s
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CATEGORY

PROGRAM

WHEN?

WHY?

HOwW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

NOTE

VASCULAR

VENOUS INSUFFICIENCY 2

In the event of venous insufficiency without oedema.

To encourage drainage of the deep veins and of the oedema.

Encourage venous blood return using a sequenced stimulation starting in the leg
muscles and continuing to the thigh muscles, supporting the distal tetanic contraction
to prevent regurgitation.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Electrodes positioned according to the specific indication.

Adjust the stimulation energy in order to produce pronounced but comfortable muscle
contractions. The stimulation energies must be greater on channels1and 2 than on
channels 3 and 4.

NoO.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.

This program needs imperatively 4 stimulation channels. Not applicable with Wireless
Professional 2CH.

VENOUS INSUFFICIENCY 2 (21 MIN)

1ST CONTRACTION 2ND CONTRACTION

REST

(CH1+2) (CH 1+2+3+4)
FREQUENCY 50 Hz 50 Hz 0 Hz
DURATION OF RAMP-UP 155 155 Os
DURATION OF PHASE 3s 3s 195
DURATION OF RAMP-DOWN 0s 155 Os
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

VASCULAR

ARTERIAL INSUFFICIENCY 1

Arterial insufficiency in the lower limbs is conventionally divided into four clinical stages.
These four stages (I, 11, I, 1) depend on the approximate severity of the loss of blood
flow and the tissue-related consequences. The arterial insufficiency 1 programme is to
be used to treat Stage Il. In Stage Il, arterial occlusion is responsible for pain that occurs
on exertion and is relieved by resting: this is known as intermittent claudication.

To improve the absorption of oxygen by the muscles, increase tolerance on exertion
and walking distance.

To avoid further reducing the supply of oxygen to the muscle fibres, the contractions
remain infra-tetanising (9 Hz) and are separated by long periods of active rest (3 Hz) in
order to avoid muscular fatigue.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned according to the specific indication.

Stimulation energies must be increased as high as possible whilst still remaining
comfortable for the patient.

No.

ARTERIAL INSUFFICIENCY 1 (14 MIN)

CONTRACTION ACTIVE REST
FREQUENCY 9 Hz 3Hz
DURATION OF RAMP-UP 1s 1s
DURATION OF PHASE 155 15s

DURATION OF RAMP-DOWN 1s 1s
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

VASCULAR

ARTERIAL INSUFFICIENCY 2

Arterial insufficiency in the lower limbs is conventionally divided into four clinical stages.
These four stages (I, 11, I, 1) depend on the approximate severity of the loss of blood
flow and the tissue- related consequences. The Arterial insufficiency 2 programme is
used to treat Stage Ill. At Stage Il the severity of the arterial occlusion causes constant
pain which occurs even at rest.

To improve oxygen uptake by the muscles, to reduce muscular pain at rest and partially
restore muscular tolerance to exertion.

To avoid further reducing the supply of oxygen to the muscle fibres, the contractions
remain infra-tetanising (7 Hz) and are separated by long periods of active rest (2 Hz) in
order to avoid muscular fatigue.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned according to the specific indication.

Stimulation energies must be increased as high as possible whilst still remaining
comfortable for the patient.

No.

ARTERIAL INSUFFICIENCY 2 (14 MIN)

CONTRACTION ACTIVE REST
FREQUENCY 7 Hz 2 Hz
DURATION OF RAMP-UP 1s 1s
DURATION OF PHASE 155 155

DURATION OF RAMP-DOWN 1s 1s
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

VASCULAR

CRAMP PREVENTION

For people suffering from cramps which may appear spontaneously at rest during the
night or following prolonged muscular effort. These cramps can be partially due to an
imbalance in the flow of blood through the muscles.

To improve the circulatory system to prevent the occurrence of cramps.

This programme consists of two different phases: an 8 Hz sequence to improve blood
flow and develop blood capillaries. A 3 Hz sequence to relax muscular tonus and
increase the well-being of the patient.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

An essential factor in the effectiveness of electrotherapy is the ability to cause visible
muscle twitches. The mi-RANGE function can be used to determine the minimum level
of energy required to produce an appropriate muscle response.

NoO.

CRAMP PREVENTION (*40 MIN)

1ST SEQUENCE 2ND SEQUENCE
FREQUENCY 8 Hz 3Hz
DURATION OF RAMP-UP 155 15s
DURATION OF PHASE 8 min 2 min
DURATION OF RAMP-DOWN 155 155

*1st and 2nd sequence loop 4 times
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CATEGORY

PROGRAM

WHEN?

WHY?

HOwW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

VASCULAR

CAPILLARISATION

The 8 Hz frequency produces the greatest increase in blood flow in young patients
who are in a good state of physical health. Use of the Capillarisation programme must
therefore be restricted to sport rehabilitation and will be proposed in situations where
a hyperaemia is desired e.g. to accelerate the scarring process. The Capillarisation
programme can also be used for non-injured athletes as part of their physical
preparation to achieve a variety of ends:
* To supplement endurance training
* To optimise the overcompensation phase prior

to an endurance or resistance competition.
 Supplementary use of the Hypertrophy programme

To induce the greatest circulatory activation in patients who are athletes. To increase
the capillary network and make the muscle fibres more resistant to fatigue.

When using low stimulation frequencies of 8 Hz, the increase in blood flow is greatest
in young people who are in good physical condition. However a frequency of 8 Hz may
cause early muscle fatigue and a depletion in the muscular response in patients with
underperforming muscles.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

An essential factor in the effectiveness of electrotherapy is the ability to cause visible
muscle twitches. The mi-RANGE function can be used to determine the minimum level
of energy required to produce an appropriate muscle response.

NoO.



147 | WIRELESS PROFESSIONAL

13. AVAILABLE THERAPY PROGRAMS

CAPILLARISATION

CONTINUOUS STIMULATION

FREQUENCY 8 Hz
DURATION OF RAMP-UP 155
DURATION OF PHASE 25 min

DURATION OF RAMP-DOWN 15s
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13.1.4 CONDITIONING |

CATEGORY

PROGRAM

WHEN?

WHY?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

CONDITIONING I
RESISTANCE

For athletes wishing to increase their ability to sustain intense and prolonged exertion,
or to develop their ability to maintain or repeat a muscular activity carried out at a high
percentage of the maximum strength.

Increased anaerobic (lactic) capacity in the muscles. Increased strength endurance.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

The maximum tolerable stimulation energy, which is one of the key factors determining
the effectiveness of the treatment. The higher the stimulation energy, the higher the
number of muscle fibres (motor units) being used.

No.

RESISTANCE, LEVEL 1(27 MIN)

FREQUENCY

DURATION OF
RAMP-UP

DURATION OF
PHASE

DURATION OF
RAMP-DOWN

FINAL RECOVERY

WARM UP CONTRACTION ACTIVE REST
PHASE
5Hz 50 Hz 5Hz 3 Hz
155 155 05s 155
5min 7s 75 10 min
PAS 0,/5s 05s 35S
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RESISTANCE, LEVEL 2 (28 MIN)

FINAL RECOVERY

WARM UP CONTRACTION ACTIVE REST
PHASE
FREQUENCY 5Hz 55 Hz 6 Hz 3 Hz
DURATION OF
155 155 05s 155
RAMP-UP
DURATION OF , .
5min 85 7S 10 min
PHASE
DURATION OF
2s 0,755 05s 35S
RAMP-DOWN

RESISTANCE, LEVEL 3 (28 MIN)

FINAL RECOVERY

WARM UP CONTRACTION ACTIVE REST
PHASE
FREQUENCY 5Hz 60 Hz 7 Hz 3 Hz
DURATION OF
155 155 05s 155
RAMP-UP
DURATION OF ) )
5min 85 6s 10 min
PHASE
DURATION OF
PAS 0,/5s 05s 35S

RAMP-DOWN
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CATEGORY

PROGRAM

WHEN?

WHY?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

CONDITIONING |

STRENGTH

For athletes practising a discipline which requires strength and speed.
An increase in maximum strength and muscle contraction speed.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

The maximum tolerable stimulation energy, which is one of the key factors determining
the effectiveness of the treatment. The higher the stimulation energy, the higher the
number of muscle fibres (motor units) being used.

No.

STRENGTH, LEVEL1(33 MIN)

FREQUENCY

DURATION OF
RAMP-UP

DURATION OF
PHASE

DURATION OF
RAMP-DOWN

FINAL RECOVERY

WARM UP CONTRACTION ACTIVE REST
PHASE
5Hz 75 Hz 4 Hz 3 Hz
155 155 05s 155
5min 45 19s 10 min
25 0,/5s 05s 35S
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STRENGTH, LEVEL 2 (35 MIN)

WARM UP

FREQUENCY 5Hz
DURATION OF 15
RAMP-UP '
DURATION OF .

5min
PHASE
DURATION OF 5
RAMP-DOWN

STRENGTH, LEVEL 3 (38 MIN)

WARM UP

FREQUENCY 5Hz
DURATION OF 15
RAMP-UP '
DURATION OF )

5min
PHASE
DURATION OF

PAS

RAMP-DOWN

CONTRACTION

83 Hz

155

4s

0,755

CONTRACTION

90 Hz

155

45

075s

ACTIVE REST

4 Hz

05s

235

05s

ACTIVE REST

4 Hz

05s

27s

05s

FINAL RECOVERY
PHASE

3 Hz

155

10 min

35S

FINAL RECOVERY
PHASE

3 Hz

155

10 min

35S
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CATEGORY CONDITIONING |
PROGRAM ACTIVE RECOVERY
To facilitate and accelerate muscle recuperation after intense exertion. Use this
WHEN? programme during the three hours which follow a period of intense training or a
competition.
WHY? Strong increase in blood flow, accelerated elimination of waste products from muscle

contraction and a relaxing endorphinic effect.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
PULSE WIDTH  chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Precision in positioning the electrodes is less significant than for programmes aiming

ELECTRODES  to develop muscle quality. The electrodes can be placed in an alternative way, reducing
the number of electrodes needed and stimulating more muscles during a session.
An essential factor in the effectiveness of electrotherapy is the ability to cause visible
INTENSITY muscle twitches. The mi-RANGE function can be used to determine the minimum level
of energy required to produce an appropriate muscle response.
+TENS
NoO.
OPTION

ACTIVE RECOVERY (24 MIN)

1ST SEQUENCE 2ND SEQUENCE 3RD SEQUENCE 4TH SEQUENCE
FREQUENCY 9 Hz 8 Hz 7 Hz 6 Hz
TIME 2 min 2 min 2 min 3min

5TH SEQUENCE 6TH SEQUENCE 7TH SEQUENCE 8TH SEQUENCE
FREQUENCY 5Hz 4 Hz 3Hz 2 Hz
TIME 3min 3min 3min 3min
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13.2 Full Version Programs and their usage (Indication Specific Programs)

Note

- The Full Version offers additional programs to the Standard Version.

- Additional programs to already at Standard version existing program categories are automatically
included within the corresponding program category.

REHABILITATION 11 155 PROG. FOR HAEMOPHILIACS 172
Hip prosthesis 155 Atrophy 173
Patellofemoral syndrome 157 Reinforcement 174
ACL 159

Rotator cuff 161 NEUROLOGICAL 175
Lumbar stabilization 163 Hemiplegic foot 175
Cardiac rehabilitation 164 Spasticity 177
Atrophy (modulated frequency) 165 Hemiplegic shoulder 179
Reinforcement (modulated frequency) 167 Slow start neuro rehabilitation 181

PERSONALIZED PROGRAMS

AGONIST / ANTAGONIST 169 If programs had been customized and
synchronized with the remote control by
using the SOFTWARE, they will be shown
Reinforcement 171 in this program category.

Atrophy 170
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PAIN RELIEF 11 183 CONDITIONING I1 199
TENS (Gate control) 80Hz 183 Potentiation 199
Knee pain 184 Endurance 200
Trapezius muscle pain 185 Explosive strength 202
Shoulder pain 186 Plyometry 204
Fracture pain 187 Hypertrophy 205
Cervical pain 188 Muscle building 207
Thoracic back pain 189 Low back reinforcement 209
Low back pain 190 Core stabilization 211
Lumbosciatica 192 Recovery plus 213
Lumbago 194 Toning massage 214
Epicondylitis 196 Relaxing massage 215
Torticollis 197 Anti-stress massage 216

Arthralgia 198
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13.2.1 REHABILITATION 11

CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

REHABILITATION II
HIP PROSTHESIS

Except where there are complications, as soon as possible following the surgical
implantation of a total hip replacement.

To restore the muscular qualities of the gluteus medius and gluteus maximus muscles,
to recover stability when standing on one foot and to prevent limping.

The three levels of the programme correspond to the Disuse atrophy (level Tand 2) and
Reinforcement (level 1) programmes for which the low frequencies have been removed
SO as not to cause vibration in the prosthesis.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the gluteal muscles. The mi-SCAN function can be
used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned on the gluteal muscles must correspond to the specific indication.

The maximum tolerable stimulation energy, which is one of the key factors determining
the effectiveness of the treatment. The higher the stimulation energy, the higher the
number of muscle fibres (motor units) being used. Progressively increase the level of
energy during the course of a treatment session.

Yes.

- A minimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
e Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS” appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN - are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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HIP PROSTHESIS, LEVEL 1 (30 MIN)

FINAL RECOVERY

WARM UP CONTRACTION REST
PHASE

FREQUENCY - 35 Hz - -
DURATION OF 15
RAMP-UP '
DURATION OF

- 6S 65s -
PHASE
DURATION OF

- 0755 - -
RAMP-DOWN

HIP PROSTHESIS, LEVEL 2 (30 MIN)

FINAL RECOVERY

WARM UP CONTRACTION REST
PHASE

FREQUENCY - 45 Hz - -
DURATION OF 15

- , S - -
RAMP-UP
DURATION OF

- 6s 6s -
PHASE
DURATION OF

- 0,755 - -
RAMP-DOWN

HIP PROSTHESIS, LEVEL 3 (15 MIN)

FINAL RECOVERY

WARM UP CONTRACTION REST
PHASE

FREQUENCY - 75 Hz - -
DURATION OF 15 <
RAMP-UP '
DURATION OF

- 45 s -
PHASE
DURATION OF

- 0,755 - -

RAMP-DOWN
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CATEGORY

PROGRAM

WHEN?

WHY?

HOwW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

REHABILITATION I
PATELLOFEMORAL SYNDROME

In conjunction with the rehabilitation of centred (post-traumatic chondropathy) or
decentred (external subluxation of the patella) patellofemoral syndromes.

To restore the trophicity of muscle fibres altered during the muscle disuse atrophy
process and to develop the active stability of the knee.

Depending upon the diagnosis, stimulation will either involve all of the heads of the
quadriceps muscle or it will be limited solely to the vastus medialis. The three levels of
the programme correspond to the Disuse atrophy (level 1and 2) programmes and the
Reinforcement (level 1) programmes respectively, for which the low frequencies have
been removed so as not to cause micro-trauma in the patella.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the gluteal muscles. The mi-SCAN function can be
used to determine the pulse widths suitable for the patient’'s muscles.

Electrodes positioned on the quadriceps or only on the vastus medialis in accordance
with the specific indication.

The maximum tolerable stimulation energy, which is one of the key factors determining
the effectiveness of the treatment. The higher the stimulation energy, the higher the
number of muscle fibres (motor units) being used. Progressively increase the level of
energy during the course of a treatment session.

Yes.

- A minimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
« Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS" appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN - are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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PATELLOFEMORAL SYNDROME LEVEL 1 = DISUSE ATROPHY, LEVEL1(30 MIN)

FINAL RECOVERY

WARM UP CONTRACTION REST
PHASE

FREQUENCY - 35 Hz - -
DURATION OF 15
RAMP-UP '
DURATION OF

- 6S 65s -
PHASE
DURATION OF

- 0755 - -
RAMP-DOWN

PATELLOFEMORAL SYNDROME LEVEL 2 = DISUSE ATROPHY, LEVEL 2 (30 MIN)

FINAL RECOVERY

WARM UP CONTRACTION REST
PHASE

FREQUENCY - 45 Hz - -
DURATION OF 15

- , S - -
RAMP-UP
DURATION OF

- 6s 6s -
PHASE
DURATION OF

- 0,755 - -
RAMP-DOWN

PATELLOFEMORAL SYNDROME LEVEL 3 = DISUSE ATROPHY, LEVEL 1 (15 MIN)

FINAL RECOVERY
WARM UP CONTRACTION REST

PHASE

FREQUENCY - 75 Hz - -
DURATION OF 15
RAMP-UP '
DURATION OF

- 45 s -
PHASE
DURATION OF

- 0,755 - -

RAMP-DOWN
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CATEGORY

PROGRAM

WHEN?

WHY?

HOwW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

NOTE

REHABILITATION I
ACL

As a supplement to rehabilitation of a ligamentoplasty of the anterior cruciate ligament
of the knee. The programme can be used early as it does not put any stress on the
tendon graft.

To restore the muscular qualities of the quadriceps and the hamstrings and recover a
stable knee to allow the safe resumption of active sport.

The ACL programme is specifically designed for the rehabilitation of ligamentoplasties.
It allows intensive use of the quadriceps while protecting the tendon graft during

the first few post- operative weeks due to co-activation of the hamstring muscles.
Stimulation starts with the hamstrings (channels 1and 2). While they are contracted,
stimulation continues on the quadriceps (channels 3 and 4), thus preventing any risk of
anterior draw movement.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the quadriceps and hamstring muscles. The mi-SCAN
function can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned on the gluteal muscles must correspond to the specific indication.

The maximum tolerable stimulation energy on the 4 channels, which is one of the key
factors determining the effectiveness of the treatment. The higher the stimulation
energy, the higher the number of muscle fibres (motor units) being used. Progressively
increase the level of energy during the course of a treatment session.

NoO.
Take care to properly observe the correct order for switching on the modules, the order

of switching on that corresponds to the numbering of the channels. This programme
only works with 4 modules switched on.
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ACL (30 MIN)

FREQUENCY

DURATION OF
RAMP-UP

DURATION OF
PHASE

DURATION OF
RAMP-DOWN

1ST CONTRACTION
(CH 1+2) HAMSTRINGS

40 Hz

15s

35S

Os

2ND CONTRACTION
(CH 1+2+3+4)
HAMSTRINGS +
QUADRICEPS

40 Hz

35S

65

0,75s

ACTIVE REST

4 Hz

05s

85

05s
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

REHABILITATION I
ROTATOR CUFF

In addition to the rehabilitation of rotator cuff tendinopathies, after sedation of acute
pain and manual correction of joint misalignment.

To develop the active stability of the shoulder by restoring the functional attributes of
the muscles supporting the glenohumeral joint.

Selective stimulation of the infraspinatus and supraspinatus muscles using parameters
adapted to their postural function (type | fibres). Combination with a TENS programme
for a combined analgesic effect.

To make it as comfortable as possible for the patient, use pulse widths equivalent to
the chronaxies of the motor nerves of the infraspinatus and supraspinatus muscles. The
mi-SCAN function can be used to determine the pulse widths suitable for the patient’s
muscles.

Electrodes positioned according to the specific indication.

The maximum tolerable stimulation energy on the 4 channels, which is one of the key
factors determining the effectiveness of the treatment. The higher the stimulation
energy, the higher the number of muscle fibres (motor units) being used. Progressively
increase the level of energy during the course of a treatment session.

Yes.

- A minimum of T channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
e Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS” appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN - are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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ROTATOR CUFF, LEVEL 1 (25 MIN)

WARM UP

FREQUENCY 6 Hz
DURATION OF 156
RAMP-UP '
DURATION OF .

2 min
PHASE
DURATION OF 5s
RAMP-DOWN

ROTATOR CUFF, LEVEL 2 (25 MIN)

WARM UP
FREQUENCY 6 Hz
DURATION OF 15
55
RAMP-UP
DURATION OF )
2 min
PHASE
DURATION OF 5
S
RAMP-DOWN

ROTATOR CUFF, LEVEL 3 (20 MIN)

WARM UP

FREQUENCY 6 Hz
DURATION OF 15
RAMP-UP '
DURATION OF .

2 min
PHASE
DURATION OF

25

RAMP-DOWN

CONTRACTION

35Hz

155

65s

0,755

CONTRACTION

45 Hz

15s

6s

0,75s

CONTRACTION

/5 Hz

155

45

0,755

ACTIVE REST

4 Hz

05s

/s

05s

ACTIVE REST

4 Hz

05s

55

05s

ACTIVE REST

4 Hz

05s

10 s

05s

FINAL RECOVERY
PHASE

3 Hz

155

3 min

35S

FINAL RECOVERY
PHASE

3 Hz

155

3min

35S

FINAL RECOVERY
PHASE

3Hz

155

3 min

35S
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CATEGORY

PROGRAM

WHEN?

WHY?

HOwW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

REHABILITATION I

BACK/TRUNK STABILISATION

After an episode of low back pain, once the pain has been relieved. Muscular work by
electrostimulation has the advantage of being carried out isometrically with very little
stress on the vertebral structures and discs.

To develop the support qualities of the abdominal and lumbar muscles and to restore
awareness of postural control.

By simultaneously stimulating the abdominal and lumbar muscle groups, using
parameters adapted to restoring the qualities of type | muscle fibres used in postural
control.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the abdominal and lumbar muscles. The mi-SCAN
function can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned jointly on the abdominal and lumbar muscles in accordance with
the specific indication.

The maximum tolerable stimulation energy on the 4 channels, which is one of the key
factors determining the effectiveness of the treatment. The higher the stimulation
energy, the higher the number of muscle fibres (motor units) being used. Progressively
increase the level of energy during the course of a treatment session.

NoO.

BACK/TRUNK STABILISATION (30 MIN)

FINAL RECOVERY

WARM UP CONTRACTION ACTIVE REST
PHASE

FREQUENCY 6 Hz 40 Hz 4 Hz 3 Hz
DURATION OF

15s PAS 05s 155
RAMP-UP
DURATION OF . )

2 min 6S 12s 3min
PHASE
DURATION OF

PAS 1s 05s 35S

RAMP-DOWN
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CATEGORY

PROGRAM

WHEN?

WHY?

HOwW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

REHABILITATION Il
CARDIAC REHABILITATION
In addition to the aerobic exercises suggested during cardiac rehabilitation.

Heart failure limits the capacity for exertion linked, in part, to changes in the peripheral
muscles. Electrostimulation allows muscle qualities to be improved, in particular aerobic
capacity, which contributes to improving tolerance of exertion and the quality of life in
patients suffering from severe cardiac failure.

The work regime imposed by the cardiac rehabilitation programme uses the oxidative
metabolism through contractions which are of low power but very long and repeated
over a long period (1 hour).

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the abdominal and lumbar muscles. The mi-SCAN
function can be used to determine the pulse widths suitable for the patient's muscles.

The quadriceps muscles are a priority because of their volume and their functional
importance. Electrodes must be positioned according to the specific indication.

The maximum tolerable stimulation energy on the 4 channels, which is one of the key
factors determining the effectiveness of the treatment. The higher the stimulation
energy, the higher the number of muscle fibres (motor units) being used. Progressively
increase the level of energy during the course of a treatment session.

NoO.

CARDIO TRAINING (60 MIN)

FREQUENCY

DURATION OF
RAMP-UP

DURATION OF
PHASE

DURATION OF
RAMP-DOWN

FINAL RECOVERY

WARM UP CONTRACTION REST
PHASE
- 10 Hz - -
— 2 S — —
- 205 205 -
_ '| S — —
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

REHABILITATION Il
ATROPHY (MODULATED FREQUENCY)
Use on weakened muscles following immobilisation or restricted activity.

The programme imposes a work regime adapted to the physiology of the type | fibres
where the qualities have been altered during muscle disuse atrophy.

Progressive incrementation of the frequency (25-40Hz) at the beginning of each
contraction may improve the comfort of the stimulation in hypersensitive patients.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the abdominal and lumbar muscles. The mi-SCAN
function can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

The maximum tolerable stimulation energy on the 4 channels, which is one of the key
factors determining the effectiveness of the treatment. The higher the stimulation
energy, the higher the number of muscle fibres (motor units) being used. Progressively
increase the level of energy during the course of a treatment session.

Yes.

- A minimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
« Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS" appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN — are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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ATROPHY, MODULATED FREQUENCY (30 MIN)

WARM UP CONTRACTION

FREQUENCY 6 Hz 25-40 Hz
DURATION OF

155 2s
RAMP-UP
DURATION OF .

2 min 45
PHASE
DURATION OF

25 1s

RAMP-DOWN

ACTIVE REST

4 Hz

05s

8s

05s

FINAL RECOVERY
PHASE

3 Hz

15s

3 min

35S
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CATEGORY

PROGRAM

WHEN?

WHY?

HOwW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

REHABILITATION I
REINFORCEMENT (MODULATED FREQUENCY)

For use either on previously atrophied muscles which have regained their volume as a
result of electrostimulation with disuse atrophy treatment programmes, or as a first-
line treatment on non-atrophied muscles which have lost their strength and speed of
contraction.

The programme imposes a work regime adapted to the physiology of the type Il fibres
to restore contraction strength in the case of muscular insufficiency without marked
disuse atrophy or following recovery of muscle volume.

Progressive incrementation of the frequency (35-60 Hz) at the beginning of each
contraction may improve the comfort of the stimulation in hypersensitive patients.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the abdominal and lumbar muscles. The mi-SCAN
can be used to determine the pulse widths suitable for the patient’s muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

The maximum tolerable stimulation energy on the 4 channels, which is one of the key
factors determining the effectiveness of the treatment. The higher the stimulation
energy, the higher the number of muscle fibres (motor units) being used. Progressively
increase the level of energy during the course of a treatment session.

Yes.

- A minimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
« Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS" appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN - are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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FORCE, MOD. FREQUENCY (30 MIN)

FREQUENCY

DURATION OF
RAMP-UP

DURATION OF
PHASE

DURATION OF
RAMP-DOWN

WARM UP

6 Hz

155

2 min

2s

CONTRACTION

35-60 Hz

3s

85S

1s

ACTIVE REST

4 Hz

05s

155

05s

FINAL RECOVERY
PHASE

3 Hz

155

3 min

35S
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13.2.2 AGONIST / ANTAGONIST

CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

NOTE

AGONIST / ANTAGONIST
ATROPHY / REINFORCEMENT

The alternate stimulation of the two antagonistic muscle groups has the advantage
of allowing the active mobilisation of a joint while inducing muscle work which is
beneficial to functional recuperation.

To combine muscle work aimed at successively restoring the two types of muscle fibres
(disuse atrophy, then reinforcement) to give mobility across the full range of movement
of the joint. This type of use is particularly interesting for combating adhesion.

There are four different programmes:

- Atrophy 1/1 and Reinforcement 1/1.
These programmes produce identical length contractions for the agonist and the
antagonist.

- Atrophy 2/1 and Reinforcement 2/1.
These programmes produce contractions for the agonist which are twice as long as
for the antagonist.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the abdominal and lumbar muscles. The mi-SCAN
function can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

The stimulation energies must be adjusted successively for each muscle group to obtain
joint mobility in the desired range.

NoO.

For 2-channel configuration, channels 1 and 2 alternate.

Take care to properly position channel T on the agonist and channel 2 on the
antagonist.

For 4-channel configuration, channels 1+2 alternate with channels 3+4.

Take care to properly position channels 1and 2 on the agonist and channels 3 and 4 on
the antagonist.
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ATROPHY 1(21 MIN)

FREQUENCY

DURATION OF
RAMP-UP

DURATION OF
PHASE

DURATION OF
RAMP-DOWN

ATROPHY 2 (21 MIN)

FREQUENCY

DURATION OF
RAMP-UP

DURATION OF
PHASE

DURATION OF
RAMP-DOWN

SEQUENCE1
AGONIST

35Hz

155

6s

0,755

SEQUENCE1
AGONIST

35Hz

155

85

075s

SEQUENCE1
ANTAGONIST

0 Hz

0s

6S

0s

SEQUENCE1
ANTAGONIST

0 Hz

Os

85

0s

SEQUENCE 2
AGONIST

0 Hz

0s

65s

0s

SEQUENCE 2
AGONIST

0 Hz

0s

45

0s

SEQUENCE 2
ANTAGONIST

35Hz

155

65s

0,75s

SEQUENCE 2
ANTAGONIST

35 Hz

155

85

0,755
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REINFORCEMENT 1(16 MIN)

FREQUENCY

DURATION OF
RAMP-UP

DURATION OF
PHASE

DURATION OF
RAMP-DOWN

SEQUENCE1
AGONIST

70 Hz

155

4s

0,755

REINFORCEMENT 2 (17 MIN)

FREQUENCY

DURATION OF
RAMP-UP

DURATION OF
PHASE

DURATION OF
RAMP-DOWN

SEQUENCE1
AGONIST

70 Hz

155

6s

075s

SEQUENCE1
ANTAGONIST

4 Hz

05s

35S

05s

SEQUENCE1
ANTAGONIST

4 Hz

05s

45

05s

SEQUENCE 2
AGONIST

4 Hz

05s

35S

05s

SEQUENCE 2
AGONIST

70 Hz

155

35S

075s

SEQUENCE 2
ANTAGONIST

70 Hz

155

4s

0,75s

SEQUENCE 2
ANTAGONIST

4 Hz

05s

35S

05s
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13.2.3 PROGRAMMES FOR HAEMOPHILIACS

CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

PROGRAMMES FOR HAEMOPHILIACS
ATROPHY / REINFORCEMENT

To prevent disuse atrophy or restore muscular qualities in haemophilia patients
suffering from arthropathy.

Repeated episodes of haemarthrosis (intra-articular bleeding) may lead to actual cases
of arthropathy which cripple haemophiliacs especially as they are usually accompanied
by a loss of joint stability. Specific programmes for haemophiliacs aim to improve the
active joint stability by restoring the qualities specific to each type of muscle fibre.

The characteristic of the programmes for haemophiliacs is to induce muscular
contractions very gradually to avoid any risk of causing microlesions in the muscle
fibres and/or supporting connective tissue and secondary bleeds.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the abdominal and lumbar muscles. The mi-SCAN
function can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

The maximum tolerable stimulation energy, which is one of the key factors determining
the effectiveness of the treatment. The higher the stimulation energy, the higher the
number of muscle fibres (motor units) being used. Very gradually increase the level of
energy during the course of a treatment session.

Yes.

- Aminimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
« Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS” appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN — are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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HAEMOPHILIA, DISUSE ATROPHY, LEVEL 1 (25 MIN)

CONTRACTION REST

FREQUENCY 40 Hz 0O Hz
DURATION OF

6S Os
RAMP-UP
DURATION OF

35S 10 s
PHASE
DURATION OF

155 0s
RAMP-DOWN

HAEMOPHILIA, DISUSE ATROPHY, LEVEL 2 (32 MIN)

CONTRACTION REST

FREQUENCY 45 Hz 0 Hz
DURATION OF

6s 0s
RAMP-UP
DURATION OF

5s 95
PHASE
DURATION OF

155 0s

RAMP-DOWN
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HAEMOPHILIA, REINFORCEMENT, LEVEL 1 (15 MIN)

CONTRACTION REST

FREQUENCY 70 Hz 0 Hz
DURATION OF

6s 0s
RAMP-UP
DURATION OF

35S 10 s
PHASE
DURATION OF

15s Os
RAMP-DOWN

HAEMOPHILIA, REINFORCEMENT, LEVEL 2 (20 MIN)

CONTRACTION REST

FREQUENCY 80 Hz 0 Hz
DURATION OF

6s Os
RAMP-UP
DURATION OF

35S 155
PHASE
DURATION OF

15s Os

RAMP-DOWN
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13.2.4 NEUROLOGICAL

CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

NEUROLOGICAL
HEMIPLEGIC FOOT

One of the problems faced by hemiplegics is the greater or lesser degree of difficulty
in raising the toe of the foot. Consequently, this produces steppage during the swing
phase of the gait.
This programme is not recommended if:
a) the stimulation of the levator muscles in the foot causes a spasm in the
muscles of the lower limb to reflex.
b) the spasticity of the triceps surae is high. In such cases use a preparation
programme which inhibits the tone.

To prevent foot drop during the swing phase of the gait.

By manually triggering an electrically induced tetanic contraction in the levator muscles
of the foot that is synchronised with the gait phase where the foot is lifted off the
ground.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the abdominal and lumbar muscles. The mi-SCAN
function can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

In this case, use an intensity that is sufficient to provide a degree of contraction that
can cause dorsiflexion of the ankle during the swing phase of the gait.

NoO.
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HEMIPLEGIC FOOT (13 MIN, TRIGGERED)

CONTRACTION

FREQUENCY 50 Hz
DURATION OF

05s
RAMP-UP
DURATION OF

15s
PHASE
DURATION OF

0,255

RAMP-DOWN
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

NEUROLOGICAL
SPASTICITY

Spastic hypertonia develops in the different types of lesions of the central nervous
system pathways. Since it is no longer under the control of the higher nervous centres,
the myotatic reflex becomes hyperactive and hypertension develops predominantly in
the anti-gravity muscles. Over time, spasticity may lead to muscle contractures and a
decreased range of movement.

To reduce spasticity by inhibiting the motor neurons of the spastic muscle through
reciprocal inhibition reflex.

Stimulating the antagonistic muscle to the spastic muscle by reciprocal inhibitory reflex.
This programme has a very gradual rate of tensioning and does not use low frequencies
in order to avoid triggering the myotatic reflex (monosynaptic stretch reflex) of the
spastic muscle.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the abdominal and lumbar muscles. The mi-SCAN
function can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

Use the necessary energy to produce a contraction that is capable of causing
movement across the whole of its range. Care must always be taken to ensure that the
stimulation does not spread as far as the spastic muscle.

Yes.

- A minimum of T channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
e Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS” appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN - are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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SPASTICITY (21 MIN, TRIGGERED)

CONTRACTION REST

FREQUENCY 35 Hz 0 Hz
DURATION OF

455 0s
RAMP-UP
DURATION OF

5s 55
PHASE
DURATION OF

35S Os

RAMP-DOWN
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

NEUROLOGICAL
HEMIPLEGIC SHOULDER

The shortage of suspensory muscles in the humeral head combined with spasticity
of the pectoralis major can often be a cause of a lower subluxation of the shoulder in
hemiplegic patients. This is always painful and often develops into a complex regional
pain syndrome.

To reduce shoulder pain and to treat or prevent subluxations of the shoulder.

Stimulating the deltoid and the supraspinatus facilitates a reduction of spasticity in
the pectoralis major by reciprocal inhibition reflex. This programme has a very gradual
rate of tensioning and does not use low frequencies in order to avoid myotatic reflex
stretching (monosynaptic stretch reflex) of the spastic muscle.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the abdominal and lumbar muscles. The mi-SCAN
function can be used to determine the pulse widths suitable for the patient’'s muscles.

Electrodes positioned according to the specific indication.

Use the necessary energy to effect strong contractions of the deltoid and the
supraspinatus to elevate the shoulder stump whilst ensuring that this electrically
induced activation does not spread to the adductor and depressor muscles of the
shoulder.

Yes.

- A minimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
« Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS" appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN — are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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SHOULDER SUBLUXATION (25 MIN)

CONTRACTION REST

FREQUENCY 40 Hz 0 Hz
DURATION OF

35S 0s
RAMP-UP
DURATION OF

85 85
PHASE
DURATION OF

15s Os

RAMP-DOWN
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

NEUROLOGICAL
SLOW START NEURO REHABILITATION

Electrostimulation is an excellent complement to traditional kinesiotherapy for
many central neurological diseases such as hemiplegia. Treatment must be used in
conjunction with passive mobilisation but should also preferably be combined with
active movement as soon as the patient’s recovery permits.

To help facilitate motor control and motor relearning.

The programme has a very gradual rate of tensioning followed by a long period of rest.
Mobilisation must be synchronised with the contraction induced by the stimulation.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the abdominal and lumbar muscles. The mi-SCAN
function can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

The maximum tolerable stimulation energy, which is one of the key factors determining
the effectiveness of the treatment. The higher the stimulation energy, the higher the
number of muscle fibres (motor units) being used. Progressively increase the level of
energy during the course of a treatment session.

Yes.

- A minimum of T channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
e Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS” appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN - are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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NEURO REHAB (SLOW START), LEVEL 1 (20 MIN)

FINAL RECOVERY

WARM UP CONTRACTION REST
PHASE
FREQUENCY 6 Hz 35 Hz - 3 Hz
DURATION OF
155 45 - 155
RAMP-UP
DURATION OF _ .
2 min 5¢ 158 3min
PHASE
DURATION OF
2s 2s - 35S
RAMP-DOWN

NEURO REHAB (SLOW START), LEVEL 2 (20 MIN)

FINAL RECOVERY
WARM UP CONTRACTION REST

PHASE
FREQUENCY 6 Hz 45 Hz - 3 Hz
DURATION OF
155 45 - 155
RAMP-UP
DURATION OF . .
2 min 5s 155 3min
PHASE
DURATION OF
2s 2s - 35S

RAMP-DOWN
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13.2.5 PAIN RELIEF Il

CATEGORY PAIN RELIEF II
PROGRAM TENS 80Hz

Gate control, which is activated during TENS stimulation, is particularly effective for
the relief of localised pain of non-muscular origin. It is particularly effective for relieving
neuropathic pain and inflammatory conditions. The sessions may be repeated at will
and without restriction, depending upon the intensity of the pain.

WHEN?

Without side effects, TENS Gate control effectively relieves pain and improves the
WHY? patient’s level of comfort. The sedation period that results from the stimulation allows
the vicious, self-perpetuating cycle of pain to be broken.

The principle involves causing high levels of sensitivity impulses in order to limit the

input of pain impulses when they return to the posterior horn of the spinal cord. Apart
from the 80 Hz frequency, this programme specifically tries to stimulate other sensory
fibres (pressure, vibration) in addition to stimulation of the AB fibres (tactile sensitivity).

HOW?

PULSE WIDTH  The pulse width for the programme is 180 us.
ELECTRODES  The electrodes are usually placed in such a way as to cover or surround the painful area.

The intensity must be increased gradually until the patient feels a tingling sensation

INTENSITY , , : :
that is pronounced without being painful.
+TENS
NoO.
OPTION
TENS
FREQUENCY PULSE WIDTH MODULATION TIME TREATMENT TIME

80 Hz 180 s - 30 min
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CATEGORY PAIN RELIEF 11

PROGRAM KNEE PAIN

WHEN? To relieve knee-joint pain, irrespective of its cause (gonarthrosis, rheumatoid

' polyarthritis, chondromalacia, etc.)

WHY? For the relief of pain.
Using the Gate control principle. This involves causing high levels of sensitivity impulses

HOW? in order to limit the input of pain impulses when they return to the posterior horn of
the spinal cord.

PULSE WIDTH The pulse width varies continuously with this programme. This avoids habituation by
using a system of stimulation that is perceived as more pleasant by some patients.
Depending upon the pain, four large electrodes placed around the patella produce a

ELECTRODES o , .
significant analgesic effect on all knee pain.

INTENSITY The intensity must be increased gradually until the patient feels a tingling sensation
that is pronounced without being painful.

+TENS
No.

OPTION

KNEE PAIN

FREQUENCY PULSE WIDTH MODULATION TIME TREATMENT TIME
80 Hz 75-180 s 2s 30 min
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CATEGORY PAIN RELIEF II
PROGRAM TRAPEZIUS MUSCLE PAIN

As with all muscular pains, pain in the trapezius muscles can best be relieved by
WHEN? endorphin stimulation. However, TENS stimulation may be preferable for the first
sessions if there is acute pain in an area of inflammation.

WHY? For the relief of pain.

Using the Gate control principle. This involves causing high levels of sensitivity impulses
HOW? in order to limit the input of pain impulses when they return to the posterior horn of
the spinal cord.

The pulse width varies continuously with this programme. This avoids habituation by

PULSE WIDTH _ _ _ _ . .
using a system of stimulation that is perceived as more pleasant by some patients.
The electrodes must be placed on the painful area, preferably on the points of

ELECTRODES L
sensitivity.

INTENSITY The intensity must be increased gradually until the patient feels a tingling sensation
that is pronounced without being painful.

+TENS
NoO.

OPTION

TRAPEZIUS PAIN

FREQUENCY PULSE WIDTH MODULATION TIME TREATMENT TIME

60 Hz 80-200 ps 3s 30 min
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CATEGORY PAIN RELIEF 11

PROGRAM SHOULDER PAIN

WHEN? To relieve shoulder pain following a mechanical conflict, an inflammatory disorder,
shoulder surgery, or inflammatory tendinopathy.

WHY? For the relief of pain.

Using the Gate control principle. This involves causing high levels of sensitivity impulses
HOW? in order to limit the input of pain impulses when they return to the posterior horn of
the spinal cord.

The pulse width varies continuously with this programme. This avoids habituation by

PULSE WIDTH , , . , . .
using a system of stimulation that is perceived as more pleasant by some patients.

ELECTRODES The electrodes must be positioned where the pain is located. Four large electrodes
surrounding the joint produce a significant analgesic effect on all shoulder pain.

INTENSITY The intensity must be increased gradually until the patient feels a tingling sensation
that is pronounced without being painful.

+TENS
No.

OPTION

SHOULDER PAIN
FREQUENCY PULSE WIDTH MODULATION TIME TREATMENT TIME

80 Hz 75-180 s 3s 30 min
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CATEGORY PAIN RELIEF II
PROGRAM FRACTURE PAIN

In addition to other analgesic treatments during the first few days after a simple
WHEN? immobilisation or osteosynthetic surgery on a fracture. Extended use for rib fractures
where strict immobilisation is not possible, resulting in severe pain over several weeks.

WHY? For the relief of pain.

Using the Gate control principle. This involves causing high levels of sensitivity impulses
HOW? in order to limit the input of pain impulses when they return to the posterior horn of
the spinal cord.

PULSE WIDTH  The pulse width for the programme is 170 ps.

Depending on the means of restraint and/or the size of the dressing used, access to
the painful area may be awkward. It is important to surround the painful area as much
as possible. Another possible strategy is to directly stimulate the large nerve trunks
superior to the point of pain.

ELECTRODES

The intensity must be increased gradually until the patient feels a tingling sensation
INTENSITY that is pronounced without being painful. If the nerve trunks are stimulated, the
stimulation should cause the tingling to radiate into the painful area.

+TENS
OPTION

NoO.

FRACTURE PAIN
FREQUENCY PULSE WIDTH MODULATION TIME TREATMENT TIME

70 Hz 170 us 2s 30 min
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

PAIN RELIEF II
CERVICAL PAIN

Neck pain most often results from chronic contractures of the levator scapulae muscle
and/or the upper trapezius and is due, for example, to non-ergonomic work posture.

For pain relief and relaxation of muscle contractures.

Endorphin stimulation aids pain relief by increasing production of endogenous opioids.
The associated vascular effect results in effective drainage of acidic metabolites and
enables the elimination of muscular acidosis.

Endorphin stimulation first targets the sensitive Ad nerve fibres, which are best
stimulated with a larger pulse of 200us. However the vascular effect is secondary to
the co-activation of the motor units, which have a slightly higher chronaxy that is
measured at the start of the session using the mi-SCAN function.

Electrodes positioned according to the specific indication.

An essential factor in the effectiveness of electrotherapy is the ability to cause visible
muscle twitches. The mi-RANGE function can be used to determine the minimum level
of energy required to produce an appropriate muscle response.

Yes.

- A minimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
« Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS" appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN — are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.

CERVICAL PAIN LO

FREQUENCY PULSE WIDTH TREATMENT TIME

5Hz

250 pus 20 min
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CATEGORY

PROGRAM

WHEN?

WHY?

HOwW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

PAIN RELIEF II
THORACIC BACK PAIN

Thoracic back pain is most commonly a result of chronic contractures of the
paravertebral back muscles (erector spinae) and is, for example, due to spinal
osteoarthritis or postures where the spinal muscles remain tense for long periods of
time.

For pain relief and relaxation of muscle contractures.

Endorphin stimulation aids pain relief by increasing production of endogenous opioids.
The associated vascular effect results in effective drainage of acidic metabolites and
enables the elimination of muscular acidosis.

Endorphin stimulation first targets the sensitive Ad nerve fibres, which are best
stimulated with a larger pulse of 200us. However the vascular effect is secondary to
the co-activation of the motor units, which have a slightly higher chronaxy that is
measured at the start of the session using the mi-SCAN function.

Electrodes positioned according to the specific indication.

An essential factor in the effectiveness of electrotherapy is the ability to cause visible
muscle twitches. The mi-RANGE function can be used to determine the minimum level
of energy required to produce an appropriate muscle response.

Yes.

- A minimum of T channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
« Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS” appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN - are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.

THORACIC BACK PAIN

FREQUENCY PULSE WIDTH TREATMENT TIME

5Hz

250 s 20 min
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

PAIN RELIEF II
LOW BACK PAIN

Low back pain most frequently results from chronic contractures of the paravertebral
lumber muscles. It may be caused by a mechanical conflict, vertebral osteoarthritis, disc
Space narrowing, etc.

For pain relief and relaxation of muscle contractures.

Endorphin stimulation aids pain relief by increasing production of endogenous opioids.
The associated vascular effect results in effective drainage of acidic metabolites and
enables the elimination of muscular acidosis. TENS Gate control, applied using the third
channel, improves comfort during endorphin stimulation.

Endorphinic stimulation is primarily aimed at the sensitive Ad nerve fibres which are
best stimulated with pulse width of 200us. However the vascular effect is secondary to
the co- activation of the motor units which have a slightly higher chronaxy and which
is measured at the start of the session using the mi-SCAN function . Channels 3 and 4
provide Gate control stimulation and use a larger pulse adapted to the chronaxy of the
AR fibres.

Electrodes positioned according to the specific indication. Combining 2 stimulation
currents.

The intensity must first be set on channels 3 and 4, which deliver the TENS programme

according to the usual TENS rules (tingling). It will be gradually increased on channels 1

or 2 until visible or palpable muscle twitches are produced. The mi-RANGE function can
be used to determine the minimum level of energy required to produce an appropriate

muscle response.

Yes.

- A minimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
« Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS" appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN - are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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LOWER BACK PAIN
FREQUENCY PULSE WIDTH TREATMENT TIME

5Hz 250 ps 20 min
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CATEGORY

PROGRAM

WHEN?

WHY?

HOW?

PULSE WIDTH

ELECTRODES

INTENSITY

PAIN RELIEF II
LUMBOSCIATICA

Patients with lumbosciatica have lumbar pain which is most commonly caused by
chronic contractures of the paravertebral lumbar muscles. In addition, involvement of
the spinal nerve root leads to irradiation of pain over a shorter or longer distance along
the sciatic nerve and in some cases, along one or the other of its branches (common
peroneal or tibial).

For pain relief and relaxation of muscle contractures in the lumbar area and to relieve
neurogenic sciatic pain.

The release of endorphins and the elimination of acidic toxins allow lumbar pain to
be treated effectively. The TENS Gate control effect works more specifically on sciatic
nerve neuralgia.

Endorphinic stimulation is primarily aimed at the sensitive A6 nerve fibres which are
best stimulated with pulse width of 200us. However the vascular effect is secondary
to the co- activation of the motor units, which have a slightly higher chronaxy that is
measured at the start of the session using the mi-SCAN function . Channels 2, 3 and 4
provide Gate control stimulation and use a larger pulse adapted to the chronaxy of the
AR fibres.

Electrodes positioned according to the specific indication. Combining 2 stimulation
currents.

The intensity must first be set on channels 2, 3 and 4, which deliver the TENS
programme according to the usual TENS rules (tingling). It will be gradually increased
on channel 1 until visible or palpable muscle twitches are produced. The mi-RANGE
function can be used to determine the minimum level of energy required to produce an
appropriate muscle response.
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CATEGORY PAIN RELIEF II

Yes.

- A minimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.

STENS « Sufficient stimulation energy to produce a clear tingling sensation.

OPTION L .
Once the +TENS combination has been activated, the message “TENS" appears on the

screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN - are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.

LUMBOSCIATICA

FREQUENCY PULSE WIDTH TREATMENT TIME

5Hz 250 ps 20 min
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CATEGORY

PROGRAM

WHEN?

WHY?

HOwW?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

PAIN RELIEF II
LUMBAGO

This type of treatment is indicated to relieve pain following acute muscle contractures
in the low back region. It will also reduce tension in the contracted muscles to facilitate
manual handling techniques.

To reduce muscular tension and to provide a relaxing effect.

Highly individualised muscular twitching that is induced by a very low frequency (1 Hz)
has a relaxing effect.

To make it as comfortable as possible for the patient, use pulse widths equivalent to
the chronaxies of the motor nerves of the muscles in the lumbar region. The mi-SCAN
function can be used to determine the pulse widths suitable for the patient’'s muscles.

A small electrode, preferably connected to the positive pole is placed on the most
painful area of the paravertebral muscles which can be detected by palpation. The
other electrode is placed on the same muscles 2 or 3 finger widths away from the first
one.

An essential factor in the therapeutic efficacy is to cause visible muscle twitching,
which may, in certain cases, require higher stimulation energies to be used. The mi-
RANGE function can be used to determine the minimum level of energy required to
produce an appropriate muscle response.

Yes.

- A minimum of 1 channel with muscular work imposed by the Disuse atrophy
programme.

- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
« Sufficient stimulation energy to produce a clear tingling sensation.

Once the +TENS combination has been activated, the message “TENS" appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN — are also no longer accessible.

Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
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LUMBAGO
FREQUENCY PULSE WIDTH TREATMENT TIME

1Hz 250 ps 20 min
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CATEGORY PAIN RELIEF II
PROGRAM EPICONDYLITIS

Epicondylitis is manifested by acute pain located at the point of insertion of the
extensor muscles for the wrist and fingers onto the lateral epicondyle. The Epicondylitis

WHEN? programme is used during the acute and inflammatory phase of the complaint. It can
also be used for localised pain at the medial epicondyle which results from functional
overwork of the flexor muscles (epicondylitis or medial epicondylitis)

WHY? To relieve pain during the acute and inflammatory phase of the complaint.

Using the Gate control principle. This involves causing high levels of tactile sensitivity
impulses in order to limit the input of pain impulses when they return to the posterior

HOW? _ _ .
horn of the spinal cord. For this programme, the frequency is modulated (50-150 Hz) to
avoid habituation.
This programme uses very short duration impulses (50 ps) suitable for the higher level
PULSE WIDTH e -
of excitability of the sensitive A[3 fibres.
Due to the small extent of the painful area, 2 small electrodes are usually sufficient to
ELECTRODES .
cover the whole of the desired area.
The intensity must be increased gradually until the patient feels a tingling sensation
INTENSITY that is pronounced without being painful. The mi-TENS function prevents any
kind of muscle contraction. If the sensor detects a muscle response, the stimulator
automatically reduces the stimulation energy in order to stop the muscle response.
+TENS
No.
OPTION
EPICONDYLITIS
FREQUENCY PULSE WIDTH MODULATION TIME TREATMENT TIME

50-150 Hz 50 us 2s 20 min
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CATEGORY PAIN RELIEF 11
PROGRAM TORTICOLLIS
This type of treatment is indicated to relieve pain following acute muscle contractures
WHEN? in the neck region. It will also reduce tension in the contracted muscles to facilitate
manual handling techniques.
WHY? To reduce muscular tension and to provide a relaxing effect.
HOW? Highly individualised muscular twitching that is induced by a very low frequency (1 Hz)
' has a relaxing effect.
To make it as comfortable as possible for the patient, use pulse widths equivalent to
PULSE WIDTH  the chronaxies of the motor nerves of the muscles in the lumbar region. The mi-SCAN
function can be used to determine the pulse widths suitable for the patient's muscles.
A small electrode, preferably connected to the positive pole is placed on the most
ELECTRODES  painful area which can be detected by palpation. A second electrode is placed on the
paravertebral neck muscles.
An essential factor in the therapeutic efficacy is to cause visible muscle twitching,
INTENSITY which may, in certain cases, require higher stimulation energies to be used. The mi-
RANGE function can be used to determine the minimum level of energy required to
produce an appropriate muscle response.
Yes.
- A minimum of T channel with muscular work imposed by the Disuse atrophy
programme.
- A maximum of 3 channels with the TENS programme.
* Electrodes positioned on the painful area.
STENS e Sufficient stimulation energy to produce a clear tingling sensation.
OPTION o . p "
Once the +TENS combination has been activated, the message “TENS” appears on the
screen with respect to the channel or channels where the treatment is active. The mi
functions — apart from the mi-SCAN - are also no longer accessible.
Take care to properly observe the correct order for switching on the modules, the order
of switching on that corresponds to the numbering of the channels.
TORTICOLLIS
FREQUENCY PULSE WIDTH TREATMENT TIME
1Hz 250 pus 20 min
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CATEGORY PAIN RELIEF 11
PROGRAM ARTHRALGIA
Various factors such as obesity, age, trauma, poor posture, etc. are detrimental to the
joints.
WHEN? , . : :
These detrimental factors may cause the joints to deteriorate and to become inflamed
and painful.
WHY? To relieve acute and chronic joint pain.
The principle is to cause a significant influx of tactile sensitivity in order to restrict the
HOwW? entry of pain impulses upon their return to the posterior horn of the spinal cord. For
this programme, the frequency is modulated (50-150 Hz) to avoid habituation.
This programme uses very short duration impulses (50 ps) suitable for the higher level
PULSE WIDTH o "
of excitability of the sensitive AR fibres.
ELECTRODES  The electrodes are usually placed in such a way as to cover or surround the painful area.
The intensity must be increased gradually until the patient feels a tingling sensation
INTENSITY that is pronounced without being painful. The mi-TENS function prevents any
kind of muscle contraction. If the sensor detects a muscle response, the stimulator
automatically reduces the stimulation energy in order to stop the muscle response.
+TENS
No.
OPTION
ARTHRALGIA
FREQUENCY PULSE WIDTH MODULATION TIME TREATMENT TIME
50-150 Hz 50 s 2s 20 min



199 |

WIRELESS PROFESSIONAL

13. AVAILABLE THERAPY PROGRAMS

13.2.6 CONDITIONING II

CATEGORY

PROGRAM

WHEN?

WHY?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

CONDITIONING 1l
POTENTIATION

For optimal muscle preparation immediately before a competition. The session should
be carried out 10 minutes prior to the start.

To increase the speed of contraction and increase power. Reduces nervous control to
attain or maintain a specified level of exertion.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

The maximum tolerable stimulation energy, which is one of the key factors determining
the effectiveness of the treatment. The higher the stimulation energy, the higher the
number of muscle fibres (motor units) being used.

No.

POTENTIATION (3 MIN)

FREQUENCY

DURATION OF
RAMP-UP

DURATION OF
PHASE

DURATION OF
RAMP-DOWN

FINAL RECOVERY

WARM UP CONTRACTION ACTIVE REST

PHASE
1Hz 7 peaks* 1Hz 1Hz
15s 0s 0s 155
30s 7s 10s 20s

2s 0s Os 3s

* Contraction peak Hz: 1) 2-10 2) 2-15 3) 2-20 4) 2-25 5) 2-35 6) 2-45 7) 2-55 8) 2-65 9) 2-75
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CATEGORY

PROGRAM

WHEN?

WHY?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

CONDITIONING 1l

ENDURANCE

For athletes who wish to improve their performance during long sporting trials/
disciplines.

To improve the oxidative capacity of the stimulated muscles and to aid in developing
the athlete’s aerobic performance.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

The maximum tolerable stimulation energy, which is one of the key factors determining
the effectiveness of the treatment. The higher the stimulation energy, the higher the
number of muscle fibres (motor units) being used.

NoO.
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ENDURANCE, LEVEL 1 (55 MIN)

WARM UP

FREQUENCY 5Hz
DURATION OF 15
RAMP-UP '
DURATION OF .

5min
PHASE
DURATION OF 7
RAMP-DOWN

ENDURANCE, LEVEL 2 (55 MIN)

WARM UP

FREQUENCY 5Hz
DURATION OF 15
RAMP-UP '
DURATION OF .

5min
PHASE
DURATION OF 7
RAMP-DOWN

ENDURANCE, LEVEL 3 (55 MIN)

WARM UP

FREQUENCY 5Hz
DURATION OF 15
RAMP-UP '
DURATION OF .

5min
PHASE
DURATION OF

25

RAMP-DOWN

CONTRACTION

10 Hz

05s

85

05s

CONTRACTION

12 Hz

05s

85

05s

CONTRACTION

14 Hz

05s

85

05s

ACTIVE REST

3Hz

0s

PAS

0s

ACTIVE REST

3Hz

0s

25

0s

ACTIVE REST

3Hz

0s

PAS

0s

FINAL RECOVERY
PHASE

3Hz

155

10 min

35S

FINAL RECOVERY
PHASE

3Hz

155

10 min

35S

FINAL RECOVERY
PHASE

3Hz

155

10 min

35S
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CATEGORY

PROGRAM

WHEN?

WHY?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

CONDITIONING 1l

EXPLOSIVE STRENGTH

For athletes who practise a discipline where explosive strength is a significant
performance factor. To increase the maximum capacity for instantaneous power.

To increase the speed at which the maximum power is attained and to improve the
effectiveness of explosive actions such as jumping, sprinting etc.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

The maximum tolerable stimulation energy, which is one of the key factors determining
the effectiveness of the treatment. The higher the stimulation energy, the higher the
number of muscle fibres (motor units) being used.

NoO.
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EXPLOSIVE STRENGTH, LEVEL1(32 MIN)

WARM UP

FREQUENCY 5Hz
DURATION OF 15
RAMP-UP '
DURATION OF .

5min
PHASE
DURATION OF 7
RAMP-DOWN

EXPLOSIVE STRENGTH, LEVEL 2 (32 MIN)

WARM UP

FREQUENCY 5 Hz
DURATION OF 156
RAMP-UP '
DURATION OF .

5min
PHASE
DURATION OF 7
RAMP-DOWN

EXPLOSIVE STRENGTH, LEVEL 3 (34 MIN)

WARM UP

FREQUENCY 5 Hz
DURATION OF 15
RAMP-UP '
DURATION OF .

5min
PHASE
DURATION OF

25

RAMP-DOWN

CONTRACTION

104 Hz

075s

35S

05s

CONTRACTION

108 Hz

075s

35S

05s

CONTRACTION

1M Hz

0/75s

35S

05s

FINAL RECOVERY

ACTIVE REST
PHASE
1Hz 3 Hz
05s 155
285 10 min
05s 35S
FINAL RECOVERY
ACTIVE REST
PHASE
1Hz 3 Hz
05s 155
29s 10 min
05s 35S
FINAL RECOVERY
ACTIVE REST
PHASE
1Hz 3 Hz
05s 155
328 10 min
05s 35S
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CATEGORY

PROGRAM

WHEN?

WHY?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

CONDITIONING 11

PLYOMETRY

To develop muscular explosive power by imposing a stress similar to that induced by
voluntary plyometry exercises while reducing stress on joints and tendons.

Increase the speed of contraction and the capacity to perform actions at maximum
strength (jump, bound, shoot, etc.).

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

The maximum tolerable stimulation energy, which is one of the key factors determining
the effectiveness of the treatment. The higher the stimulation energy, the higher the
number of muscle fibres (motor units) being used.

No.
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CATEGORY

PROGRAM

WHEN?

WHY?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

CONDITIONING 11
HYPERTROPHY

For body-building enthusiasts and athletes wishing to increase their muscle mass.
Possibility of combining this programme with voluntary training.

Increase the volume of stimulated muscles and improve muscular resistance.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient's muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

The maximum tolerable stimulation energy, which is one of the key factors determining
the effectiveness of the treatment. The higher the stimulation energy, the higher the
number of muscle fibres (motor units) being used.

NoO.
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HYPERTROPHY, LEVEL 1 (31 MIN)

WARM UP

FREQUENCY 5Hz
DURATION OF 156
RAMP-UP '
DURATION OF .

5min
PHASE
DURATION OF 5s
RAMP-DOWN

HYPERTROPHY, LEVEL 2 (32 MIN)

WARM UP
FREQUENCY 5Hz
DURATION OF 15
55
RAMP-UP
DURATION OF .
5min
PHASE
DURATION OF 5
S
RAMP-DOWN

HYPERTROPHY, LEVEL 3 (33 MIN)

WARM UP

FREQUENCY 5 Hz
DURATION OF 15
RAMP-UP '
DURATION OF .

5min
PHASE
DURATION OF

25

RAMP-DOWN

CONTRACTION

45 Hz

155

4s

1s

CONTRACTION

50 Hz

15s

55

1s

CONTRACTION

55 Hz

155

6s

1s

ACTIVE REST

8 Hz

0s

85s

0s

ACTIVE REST

9 Hz

0s

/s

0s

ACTIVE REST

10 Hz

0s

6S

0s

FINAL RECOVERY
PHASE

3 Hz

155

10 min

35S

FINAL RECOVERY
PHASE

3 Hz

155

10 min

35S

FINAL RECOVERY
PHASE

3Hz

155

10 min

35S
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CATEGORY

PROGRAM

WHEN?

WHY?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

CONDITIONING 1l

MUSCLE BUILDING

For those who wish to improve overall muscle quality in balance with a discrete effect
on increasing muscular volume.

To improve muscular trophicity, and increase the tone and volume of the muscles in a
balanced way.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

The maximum tolerable stimulation energy, which is one of the key factors determining
the effectiveness of the treatment. The higher the stimulation energy, the higher the
number of muscle fibres (motor units) being used.

NoO.
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MUSCLE BUILDING, LEVEL1(23 MIN)

WARM UP

FREQUENCY 6 Hz
DURATION OF 15¢
RAMP-UP '
DURATION OF .

2 min
PHASE
DURATION OF 5s
RAMP-DOWN

MUSCLE BUILDING, LEVEL 2 (25 MIN)

WARM UP
FREQUENCY 6 Hz
DURATION OF 15
55
RAMP-UP
DURATION OF )
2 min
PHASE
DURATION OF 5
S
RAMP-DOWN

MUSCLE BUILDING, LEVEL 3 (26 MIN)

WARM UP

FREQUENCY 6 Hz
DURATION OF 15
RAMP-UP '
DURATION OF .

2 min
PHASE
DURATION OF

25

RAMP-DOWN

CONTRACTION

40 Hz

155

5s

0,755

CONTRACTION

45 Hz

15s

6s

0,75s

CONTRACTION

50 Hz

155

75

0755s

ACTIVE REST

4 Hz

05s

10s

05s

ACTIVE REST

4 Hz

05s

95

05s

ACTIVE REST

4 Hz

05s

85

05s

FINAL RECOVERY
PHASE

3 Hz

155

3 min

35S

FINAL RECOVERY
PHASE

3 Hz

155

3min

35S

FINAL RECOVERY
PHASE

3Hz

155

3 min

35S
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CATEGORY

PROGRAM

WHEN?

WHY?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

CONDITIONING 1l

LOW BACK REINFORCEMENT

The low back muscles play an important role in protecting the lumbar region. Some
sporting activities, such as rowing, require specific work from the low back muscles.

Improve the active stability and contraction qualities of the lumbar region. This
programme enables these muscles to be worked in an intense and isolated manner in
order to maintain and improve the strength of the low back muscles.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient's muscles.

Place the electrodes on the paravertebral muscles of the low back area.

The maximum tolerable stimulation energy, which is one of the key factors determining
the effectiveness of the treatment. The higher the stimulation energy, the higher the
number of muscle fibres (motor units) being used.

NoO.
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LOWER BACK REINFORCEMENT, LEVEL 1(33 MIN)

FREQUENCY

DURATION OF
RAMP-UP

DURATION OF
PHASE

DURATION OF
RAMP-DOWN

WARM UP

5Hz

155

5min

2s

CONTRACTION

40 Hz

155

5s

0,755

LOWER BACK REINFORCEMENT, LEVEL 2 (35 MIN)

FREQUENCY

DURATION OF
RAMP-UP

DURATION OF
PHASE

DURATION OF
RAMP-DOWN

WARM UP

5Hz

15s

5 min

2s

CONTRACTION

45 Hz

15s

6s

0,/5s

LOWER BACK REINFORCEMENT, LEVEL 3 (36 MIN)

FREQUENCY

DURATION OF
RAMP-UP

DURATION OF
PHASE

DURATION OF
RAMP-DOWN

WARM UP

5Hz

15s

5min

25

CONTRACTION

50 Hz

155

75

0,/755s

ACTIVE REST

4 Hz

05s

10 s

05s

ACTIVE REST

4 Hz

05s

95

05s

ACTIVE REST

4 Hz

05s

85

05s

FINAL RECOVERY
PHASE

3 Hz

155

10 min

35S

FINAL RECOVERY
PHASE

3 Hz

155

10 min

35S

FINAL RECOVERY
PHASE

3Hz

155

10 min

35S
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CATEGORY

PROGRAM

WHEN?

WHY?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

CONDITIONING 11
CORE STABILISATION

The abdominal muscles and the muscles in the low back area are very important for
all sporting activities. Good neuromuscular control and stabilisation of the trunk are
essential for the optimal positioning of the lumbar spine and to ensure the effective
transmission of strength in any complex movement.

Increase postural control of the trunk muscles. May be combined with or supplement
active dynamic exercises.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Place the electrodes on the paravertebral muscles of the low back region and on the
abdominal muscles.

The maximum tolerable stimulation energy, which is one of the key factors determining
the effectiveness of the treatment. The higher the stimulation energy, the higher the
number of muscle fibres (motor units) being used.

NoO.
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CORE STABILISATION, LEVEL 1(33 MIN)

FINAL RECOVERY

WARM UP CONTRACTION ACTIVE REST
PHASE
FREQUENCY 5Hz 40 Hz 4 Hz 3 Hz
DURATION OF
155 155 05s 155
RAMP-UP
DURATION OF , .
5min 5s 10s 10 min
PHASE
DURATION OF
2s 0,755 05s 35S
RAMP-DOWN

CORE STABILISATION, LEVEL 2 (35 MIN)

FINAL RECOVERY

WARM UP CONTRACTION ACTIVE REST
PHASE
FREQUENCY 5Hz 45 Hz 4 Hz 3 Hz
DURATION OF
15s 15s 05s 155
RAMP-UP
DURATION OF . .
5min 65s 95 10 min
PHASE
DURATION OF
2S 07/5s 05s 35S
RAMP-DOWN

CORE STABILISATION, LEVEL 3 (36 MIN)

FINAL RECOVERY
WARM UP CONTRACTION ACTIVE REST

PHASE
FREQUENCY 5 Hz 50 Hz 4 Hz 3 Hz
DURATION OF
15s 155 05s 155
RAMP-UP
DURATION OF ) .
5min 75 85 10 min
PHASE
DURATION OF
25 07/5s 05s 35S

RAMP-DOWN
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To promote muscle recuperation following an exhausting exertion that caused cramps
or is likely to induce them when the activity is stopped.

CATEGORY CONDITIONING 1l
PROGRAM RECOVERY PLUS
WHEN?

To increase blood flow to drain away toxins that have accumulated in the muscles.
WHY? To relieve and/ or prevent aching pains. To promote muscle relaxation. To accelerate
restoration of the muscular qualities following a workout or competition.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the

PULSE WIDTH

chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function

can be used to determine the pulse widths suitable for the patient's muscles.

Precision in positioning the electrodes is less significant than for programmes aiming

ELECTRODES

to develop muscle quality. The electrodes can be placed in an alternative way, reducing

the number of electrodes needed and stimulating more muscles during a session.

An essential factor in the effectiveness of electrotherapy is the ability to cause visible

INTENSITY

of energy required to produce an appropriate muscle response.

+TENS
OPTION

NoO.

RECOVERY PLUS (25 MIN)

1ST SEQUENCE
FREQUENCY 2 Hz
TIME 2 min

5TH SEQUENCE

FREQUENCY 4 Hz

TIME 4 min

2ND SEQUENCE
4 Hz
2 min

6TH SEQUENCE
3Hz

3min

3RD SEQUENCE

6 Hz

4 min

7TH SEQUENCE

2 Hz

3min

muscle twitches. The mi-RANGE function can be used to determine the minimum level

4TH SEQUENCE
5Hz
4 min

8TH SEQUENCE
1Hz

3min
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CATEGORY

PROGRAM

WHEN?

WHY?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

CONDITIONING 1l
TONING MASSAGE

Specific massage programme that includes some short muscle contractions. This
programme can supplement traditional heating or even replace it if traditional heating
is difficult to use.

Activates circulation and revives of the contractile properties of the muscles.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Electrodes positioned depending on the muscle to be stimulated, in accordance with
the instructions.

Gradually increase the stimulation energy until there is clear visible muscle twitching.
During the tetanic contraction phases, ensure that the energy stimulation is sufficient
to impose significant muscle contractions.

NoO.

TONING MASSAGE (29 MIN)

VIBRATIONS
WITH FREQ.
MODULATION
1-8 HZ

CONTRACTION /
RELAXTION

VIBRATIONS
WITH FREQ.
MODULATION
1-8 HZ

CONTRACTION /
RELAXTION

1ST SEQUENCE 2ND SEQUENCE 3RD SEQUENCE 4TH SEQUENCE
10 reps 8 reps

5TH SEQUENCE 6TH SEQUENCE 7TH SEQUENCE 8TH SEQUENCE

> 4 >

7 reps 6 reps
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CATEGORY CONDITIONING 1l

PROGRAM RELAXING MASSAGE
WHEN? To eliminate uncomfortable or painful sensations resulting from an exaggerated
' increase in muscle tone.
WHY? To allow a decrease in muscle tension. To drain away the toxins responsible for the

increase in muscle tone. The programme produces a sense of well being and relaxation.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
PULSE WIDTH  chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Precision in positioning the electrodes is less significant than for programmes aiming
ELECTRODES  to develop muscle quality. The electrodes can be placed in an alternative way, reducing
the number of electrodes needed and stimulating more muscles during a session.

An essential factor in the effectiveness of electrotherapy is the ability to cause visible
INTENSITY muscle twitches. The mi-RANGE function can be used to determine the minimum level
of energy required to produce an appropriate muscle response.

+TENS
OPTION

No.

RELAXING MASSAGE (21 MIN)
1ST SEQUENCE 2ND SEQUENCE 3RD SEQUENCE
FREQUENCY 7 Hz 5Hz 3Hz

TIME 7 min 7 min 7 min
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CATEGORY

PROGRAM

WHEN?

WHY?

PULSE WIDTH

ELECTRODES

INTENSITY

+TENS
OPTION

CONDITIONING 1l
ANTI-STRESS MASSAGE

This programme can be used for relaxation and well-being after physical activity or
a stressful situation. It provides very effective muscle relaxation through comfortable
stimulation of the muscles, which aids circulation and helps the muscles relax.

Increases vascularisation of the tissues, reduces muscle tension.

To make it as comfortable as possible for the patient, use pulse widths equivalent to the
chronaxies of the motor nerves of the muscles being stimulated. The mi-SCAN function
can be used to determine the pulse widths suitable for the patient’s muscles.

Precision in positioning the electrodes is less significant than for programmes aiming
to develop muscle quality. The electrodes can be placed in an alternative way, reducing
the number of electrodes needed and stimulating more muscles during a session.

An essential factor in the effectiveness of electrotherapy is the ability to cause visible
muscle twitches. The mi-RANGE function can be used to determine the minimum level
of energy required to produce an appropriate muscle response.

No.
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ANTI-STRESS MASSAGE (21 MIN)

1ST SEQUENCE 2ND SEQUENCE 3RD SEQUENCE 4TH SEQUENCE
Freq. mod.
FREQUENCY 3 Hz 2 Hz 1Hz €d od
1-6 Hz

TIME 2 min 1min 305s 40 s
FREQUENCY Freq. mod. 1 Hz Freq. mod. 1 Hz

1-3 Hz 1-6 Hz
TIME 30s 30s 90 s 30s
FREQUENCY Freg. mod. 1 Hz 1 Hz 1 Hz intensity

1-3 Hz decrease
TIME 90 s 30s 305s -

These 3 sequences loop 5 times . These 4 sequences loop 2 times
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14. HOW TO USE THE WIRELESS PROFESSIONAL ON SPECIFIC
INDICATIONS

14.1 Overview

Indication Page
Disuse atrophy rehabilitation (standard protocol) 220
Rehabilitation of the peroneus muscles following an ankle sprain 222
Rehabilitation of low back muscles 225
Treatment of patellofemoral syndrome 228
1. Lateral tracking 228
2. Post-traumatic condition 23]
ACL ligamentoplasty 233
Rehabilitation of the gluteal muscles following total hip replacement 237
Rehabilitation of the shoulder 239
1. Rotator cuff tendinopathy 240
2. Shoulder instability 244
3. Adhesive capsulitis 247
Cardiac rehabilitation 250
Reflex sympathetic dystrophy (or Complex regional pain syndrome) 253
Endorphinic treatment of Rachialgia and Radiculalgia 258
1. Endorphinic treatment of neck pain 260
2. Endorphinic treatment of thoracic back pain 262
3. Endorphinic treatment of low back pain 264
4. Treatment of lumbosciatic pain 267
Hemiplegia - Spasticity 270
1. Dorsiflexion of the hemiplegic foot 271
2. Spasticity 273
3. The hemiplegic hand 277

4. The hemiplegic shoulder 279
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Indication Page
Treatment of venous insufficiency 282
1. Venous insufficiency without oedema 282
2. Venous insufficiency with oedema 284
Treatment of arterial insufficiency in the lower limbs 287
1. Stage Il arterial insufficiency 288

2. Stage Il arterial insufficiency 290
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14.2 Disuse atrophy rehabilitation (standard protocol)

Example: disuse atrophy of the quadriceps
Traumas of the locomotive system can be extremely diverse (fractures, sprains, dislocations, etc.) and have
varied functional repercussions.

Despite immense progress in orthopaedic medicine, it is still common practice to have a period of
immobilisation of the area concerned, which can be total or partial.

The result is always a significant reduction, in the normal activity of the muscles in the traumatised region.
The rapid disuse atrophy which occurs (reduction in the muscle volume and the muscle tissue’s ability to
contract) can sometimes compromise the functional future of the patient.

The physiological mechanisms involved in the alteration of the different muscle fibres under such
circumstances are well-known, and therefore extremely specific treatments can be proposed, which can
produce optimum benefits on their own.

This standard protocol is recommended for the majority of cases of functional disuse atrophy. However,
this protocol can be adapted depending on the pathology, the treatment objectives and the speed of the
patient's recovery.

14.2.1 Protocol

Weeks 1 - 2: Disuse atrophy Level 1

During the first two weeks of treatment, the following 3 objectives must be worked towards and

achieved:

* Eliminate muscle wastage.

» Familiarise the patient with the NMES technique so that the patient can work with high levels of
stimulation energy.

 Obtain the first signs of regain of trophicity (slight increase in volume, improvement in tone).

Weeks 3 - 6: Disuse atrophy Level 2
The objective is the restoration of near-normal muscle volume.

Weeks 7 - 8: Reinforcement Level 1
The objective is to develop the maximum strength the muscle or muscle group can produce.

14.2.2 Treatment frequency

One to two sessions every day (if two sessions are carried out every day, enough time must be given to
rest between the two sessions).
Minimum: three sessions per week.
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14.2.3 Electrode position

During neurostimulation for motor stimulation purposes, the general rule is to position a small electrode
on the motor point of the muscle and the other electrode at one end of the same muscle.

For optimum effectiveness, the positive electrode should preferably be positioned on the motor point.

The precise location of the motor point(s) is easy to ascertain by following the instructions for the
indication “Locating a motor point” in this manual.

This step ensures that the electrodes will be positioned to provide optimum comfort to the patient and
optimum effectiveness of the therapy.

14.2.4 Patient position

The stimulation of a muscle when it is at its maximum inner range is uncomfortable and quickly becomes
painful due to the sensation of cramp that results from this position. Consequently, this position must

be avoided and the patient should be placed in a position in which the stimulated muscle is in a mid-
range position. The end of the stimulated limb must be securely tied down so that the electrically induced
contraction does not cause any movement.

The stimulation will therefore be carried out using isometric contractions.
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14.2.5 Stimulation energy

In NMES, the stimulation energy is directly responsible for spatial recruitment: the higher the stimulation
energy, the higher the percentage of motor units recruited and the greater the impact of the progress.
The general rule is to always try to increase the energy to the maximum level tolerated by the patient.
The therapist plays a fundamental role by encouraging and reassuring the patient, who can then
tolerate levels of energy that produce powerful contractions. The levels of energy reached must increase
throughout the session, and also from session to session, because the patients quickly get used to the
technigue.

When the patient has difficulty in reaching satisfactory levels of stimulation energy, it can be useful to
ask the patient to add voluntary co-contractions, which improves mediocre spatial recruitment and also
makes the stimulation more comfortable.

The levels of energy can then be gradually increased over time.

For this, the mi-ACTION is a useful tool, because it requires the patient to contract his/her muscle
voluntarily to initiate and/or accompany the electrically induced contraction depending on the given set-
point.

14.3 Rehabilitation of the peroneus muscles following an ankle sprain

The purpose of the peroneus muscles is to maintain the stability of the talocrural joint and prevent the
ankle from rotating inwards.

Following a sprain, due to the functional disability, reflex inhibition phenomena and immobilisation, these
muscles can undergo partial disuse atrophy, a loss of proprioceptive reflexes and a considerable loss of
strength.

Rehabilitation following such an accident must therefore focus essentially on the peroneus muscles in
order to prevent recurrences.

To fulfil their function optimally, the peroneus muscles must effectively put up resistance to brief and
powerful stresses. They must therefore be capable of responding with a powerful, short contraction at
that very moment when the stress being applied to the foot risks making the ankle tilt inwards.

There are therefore two main aspects of the rehabilitation of these muscles:

1. The proprioceptive reflex:

Allows the peroneus muscles to sense the lower limb position relative to neighbouring parts and to
contract at the right moment with an appropriate strength effort.

This aspect of rehabilitation consists of properly performing exercises on classic “balance boards’, such as
Freeman boards, a sufficient number of times (number of sessions).
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2. Muscle reinforcement:

Allows the peroneus muscles to contract with enough strength to oppose the stress applied to the ankle
joint.

This aspect of rehabilitation consists of producing peroneus muscle contractions using electro-stimulation
and using programmes designed for developing explosive force. Only this method is really capable of
developing the strength of these muscles effectively, given the impossibility of feasibly being able to carry
out active methods with this level of load!

14.3.1 Protocol

Treatment at an early stage:
* \Weeks 1 — 2: Reinforcement Level 1
* \Weeks 3 — 4: Reinforcement Level 2

Treatment at a late stage:

* Weeks 1 - 2: Disuse atrophy Level 2
e Weeks 3 — 4: Reinforcement Level 1
* Weeks 5 — 6: Reinforcement Level 2

If the patient is experiencing associated pain symptoms, TENS stimulation can be performed in addition on
the other channels.

In this case, the specific practical rules for TENS (electrode placement, regulation of intensity) should be
followed for each channel used for this purpose.

14.3.2 Treatment frequency

Three sessions per week, right after the proprioceptive session, or alternating one day on, one day off.
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14.3.3 Electrode position

A single channel is enough for the stimulation of the peroneus muscles.

A small electrode is placed under the head of the fibula, at the passage of the Common Peroneal nerve.
The large electrode is placed mid-way up the external lateral side of the leg.

For optimum effectiveness, the positive electrode should preferably be positioned on the motor point.

4 i N

14.3.4 Patient position

First of all, the patient is seated on the rehabilitation table, barefoot and without touching the floor.

In this position, the therapist gradually increases the stimulation energy until a motor response is
manifested by an eversion of the foot.

As soon as this response is obtained (most often after 2 or 3 contractions), the barefoot patient is put into
standing position.

This position is particularly useful because it requires an associated proprioceptive effort, which can be of
increasing difficulty (two feet, one foot, balance board, etc.)

14.3.5 Stimulation energy

In NMES, the stimulation energy is directly responsible for spatial recruitment: the higher then stimulation
energy, the higher the percentage of motor units recruited and the greater the impact of the progress.
The general rule is to always try to increase the energy to the maximum level tolerated by the patient.
The therapist plays a fundamental role by encouraging and reassuring the patient, who can then tolerate
levels of energy that produce powerful contractions.

The levels of energy reached must increase throughout the session, and also from session to session,
because the patients quickly get used to the technigue.
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14.4 Rehabilitation of low back muscles

Muscular insufficiency of the muscles that provide stability of the lumbar region is often the cause of
common low back pain or identified as a contributing factor, which increases the risk of recurrence.

The particular benefit of electrostimulation is three-fold:

* [t enables treatment to be started at an early stage because, unlike voluntary exercises, the stress
applied to the stabilising muscles in the lumbar region through electrostimulation is initially carried out
in isometric mode, which considerably reduces the mechanical stresses exerted on the vertebral and
periarticular structures.

* [t enables an appropriate work regime to be created to restore the quality of the postural muscles, i.e.
the muscles that are essentially made up of type |, high-endurance fibres.

* It promotes motor re-learning and postural control by combining synchronised, electrically induced
contractions of the abdominal and lumbar muscles with voluntary proprioception exercises.

14.4.1 Protocol

Weeks 1 - 2: Lumbar stabilisation Level 1
Weeks 3 — 4: Lumbar stabilisation Level 2

14.4.2 Treatment frequency

Three to five sessions a week for four weeks.
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14.4.3 Electrode position

Two channels are needed for the stimulation of the abdominal muscles:
Four large electrodes are positioned on the abdomen, one above, one below and one either side of the
belly button.

For optimum effectiveness, the positive pole should preferably be positioned on the upper electrode.

Two further channels are needed for the simultaneous stimulation of the lumbar muscles, one for the right
side and the other for the left side.

Two small electrodes are placed on the muscle body at the level of the lowest lumbar vertebrae at one
finger's breadth distance from the spinous processes on both sides. Two small electrodes are placed 2
finger's breadths above the body of the paravertebral muscles.

For optimum effectiveness, the positive pole should preferably be positioned on the lower electrodes.

s R

65

14.4.4 Patient position

For the first two weeks:

The patient is seated on a firm seat, with the forearms resting on armrests and a straight back, without
leaning against the back of the chair.

For the following two weeks:
The patient is seated on a balance ball, feet resting on the ground, pelvis width apart.
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14.4.5 Associated exercises

For the first two weeks:

On each contraction induced by the stimulation, the patient must:

* Breathe out slowly

e Pull in the stomach

* Elongate the body along its axis

The patient then returns to the starting position during the rest phase and slowly breathes in.

For the following two weeks:

The basis of the exercises stays the same: combine an electrically-induced contraction with breathing out,
pulling in the stomach and elongating the body.

Depending on the patient’s progress, the following can gradually be added to the exercises:

* Additional movement of an upper limb: lifting up an arm

* Additional movement of a lower limb: taking one foot off the floor

* Quick movements of two upper limbs: throwing and catching a ball

. etc.

14.4.6 Stimulation energy

In NMES, the stimulation energy is directly responsible for spatial recruitment: the higher the stimulation
energy, the higher the percentage of motor units recruited and the greater the impact of the progress.
The general rule is to always try to increase the energy to the maximum level tolerated by the patient.
The therapist plays a fundamental role by encouraging and reassuring the patient, who can then tolerate
levels of energy that produce powerful contractions.

The levels of energy reached must increase throughout the session, and also from session to session,
because the patients quickly get used to the technigue.
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14.5 Treatment of patellofemoral syndrome

A distinction must be made between two types of patellofemoral syndrome:

1. With patellar mal tracking, which means the patella is not running centrally in the trochlear groove,
commonly being pulled laterally.

2. Without patellar mal tracking, i.e. with a centred patellofemoral syndrome, as in post-traumatic
chondropathy.

The proposed protocols are based mostly on the studies carried out by Dr. Gobelet (University Hospital
of Lausanne, Switzerland, Physical Medicine Department) and by Dr. Drhezen (College of Physiotherapy,
Liege, Belgium).

14.5.1 Lateral tracking

An essential cause of the mal tracking, of the patella is determined by an imbalance between the different
heads of the quadriceps muscle.

A particularly significant weakness of the vastus medialis in comparison with the vastus lateralis creates

a lateral displacement of the patella with hyperpressure between the lateral condyle and the adjacent
retropatella surface.

Specific reinforcement of the vastus medialis is the ideal way to treat this pathology.

It can be enhanced effectively with electrostimulation.

14.5.1.1 Protocol

Weeks 1 — 2: Patellofemoral syndrome Level 2
Weeks 3 — 4: Patellofemoral syndrome Level 3

If the patient is experiencing associated pain symptoms, TENS stimulation can be performed in addition on
the other channels.

In this case, the specific practical rules for TENS (electrode placement, regulation of intensity) should be
followed for each channel used for this purpose.

14.5.1.2 Treatment frequency

Three sessions per week.
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14.5.1.3 Electrode position

Only one channel is used.
* Place a small electrode on the distal motor point of the vastus medialis, which innervates the oblique
fibres.

» A second electrode is placed at the upper end of the vastus medialis at around mid-thigh level.

For optimum effectiveness, the positive pole should preferably be positioned on the lower electrode
corresponding to the distal motor point of the vastus medialis.

This placement of electrodes makes it possible to focus contraction of the vastus medialis, which cannot
be achieved during voluntary exercises.

-~

14.5.1.4 Patient position

The focused contraction of the vastus medialis moves the patella upward and inward, thus re-centring the
kneecap and reducing the joint stresses in the lateral compartment of the knee.

This makes it possible to place the patient in a sitting position with the knee bent at 60 — 90° in order to
apply high stimulation energies to the vastus medialis.

During stimulation, the patient’s ankle will be tied firmly to the chair or the medical table on which he/she
IS seated.

In case the patient finds this position painful, the first sessions will be carried out with the knee in full
extension.

After this, we will try to gradually put the knee in a flexed position.
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14.5.1.5 Stimulation energy

In NMES, the stimulation energy is directly responsible for spatial recruitment: the higher the stimulation
energy, the higher the percentage of motor units recruited and the greater the impact of the progress.
The general rule is to always try to increase the energy to the maximum level tolerated by the patient.
The therapist plays a fundamental role by encouraging and reassuring the patient, who can then tolerate
levels of energy that produce powerful contractions.

The levels of energy reached must increase throughout the session, and also from session to session,
because the patients quickly get used to the technigue.

With this programme, the stimulation starts directly with a tetanic contraction, because the warm-

up phase has been eliminated so as not to produce muscle twitches that are likely to cause unwanted
microtraumas to the kneecap.
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14.5.2 Post-traumatic condition

Repeated traumas to the knee joint, like those caused by the practice of certain sports, may entail
cartilaginous lesions of the kneecap.

These lesions can lead to pain of varying intensity and the occurrence of reflex inhibition, which in turn can
result in disuse atrophy of the entire quadriceps. The resulting insufficiency of the quadriceps negatively
affects the active stability of the joint and increases pain.

This vicious circle can be interrupted through electrostimulation of the quadriceps using the Patellofemoral
syndrome programme, the parameters of which are specially adapted to avoid any unwanted effects on
the kneecap.

However, for irreversible cartilaginous lesions, it is always recommended that the benefits obtained should
be maintained through maintenance treatments.
The protocol detailed below is also suitable for the rehabilitation of patello femoral athroposies.

14.5.2.1 Protocol

» Week 1: Patellofemoral syndrome Level 1
* Weeks 2 — 3: Patellofemoral syndrome Level 2
* Week 4 then maintenance: Patellofemoral syndrome Level 3

If the patient is experiencing associated pain symptoms, TENS stimulation can be performed in addition on
the fourth channel.

In this case, the specific practical rules for TENS (electrode placement, regulation of intensity) should be
followed for this channel.

14.5.2.2 Treatment frequency

Five sessions per week during the first four weeks.
Then one session per week to maintain the results after week four.
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14.5.2.3 Electrode position

In this programme, 3 stimulation channels are used for the quadriceps.

This is because of the need to work with the knee extended in order not to cause excessive pressure on

the posterior side of the patella.

Indeed, this position places the quadriceps in inner range, which is not generally favourable to

electrostimulation techniques, since, in this position, the patient very often feels the contraction as being

uncomfortable and even painful (cramp sensation).

The use of high stimulation energies that ensure significant spatial recruitment can be difficult to achieve

in some patients.

The third stimulation channel overcomes this disadvantage by optimising spatial recruitment and therefore

the effectiveness of the treatment.

e Three small electrodes are placed respectively on the motor points of the vastus medialis, the vastus
lateralis and the rectus femoris.

* Allarge, two-way electrode is placed at the top of the thigh and a further small electrode is positioned
just above.

For optimum effectiveness, the positive pole should preferably be positioned on the motor point.

-~

14.5.2.4 Patient position

For this indication, it is recommended to carry out the session with the patient’s knee extended.

14.5.2.5 Stimulation energy

In NMES, the stimulation energy is directly responsible for spatial recruitment: the higher the stimulation
energy, the higher the percentage of motor units recruited and the greater the impact of the progress.
The general rule is to always try to increase the energy to the maximum level tolerated by the patient. The
therapist plays a fundamental role by encouraging and reassuring the patient, who can then tolerate levels
of energy that produce powerful contractions. The levels of energy reached must increase throughout the
session, and also from session to session, because the patients quickly get used to the technigue.

With this programme, the stimulation starts directly with a tetanic contraction, because the warm-

up phase has been eliminated so as not to produce muscle twitches that are likely to cause unwanted
microtraumas to the kneecap.
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14.6 ACL ligamentoplasty

Ruptures of the Anterior Cruciate Ligament (ACL) of the knee are among the most common accidents in
sports trauma.

Reconstructive surgery of the ACL has been subject to continuous developments in recent decades, with
considerable progress, in particular owing to the use of arthroscopic technigues.

Associated with the improvement in the rehabilitation treatment of injured athletes, the return time to
athletic activity continues to decrease significantly, and today is practically half what it was around ten
years ago.

The return to athletic activity requires both satisfactory solidity of the tendon graft, which must be capable
of supporting significant mechanical stresses, and, more importantly, good active joint stability.

This active joint stability requires muscles capable of opposing sometimes phenomenal stresses in the
shortest time periods possible, by activating the proprioceptive reflex.

One of the potential consequences of the operative procedure is significant disuse atrophy of the
quadriceps muscles, the treatment of which is one of the primary objectives of the rehabilitation therapist.
However, during the first 3 - 4 months of quadriceps rehabilitation, there must be no open kinetic chain
exercises due to the anterior drawer component of the tibia, which can enKivbuvoc the tendon graft
during the avascularisation phase.

The method described in this chapter is intended to describe an NMES protocol suitable for this particular
problem of ACL ligamentoplasty, avoiding any risk of a secondary lesion to tissue.

This safety is ensured by using specific ACL programmes that consist of appropriate sequential stimulation
of the quadriceps and hamstrings.

Note
This particular stimulation mode does not allow for work with mi-ACTION.

For ligamentoplasty using the patellar tendon as the graft, the NMES can be started promptly. When using
doubled semitendinosus and gracilis tendons for ligamentoplasty, NMES must not be used before the
standard healing period of these tendons.
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14.6.1 Protocol

Weeks 1 —16: ACL

During the first two weeks of treatment, the following 3 objectives must be worked towards and

achieved:

* Eliminate muscle wastage.

» Familiarise the patient with the NMES technigue so that the patient can work with high levels of
stimulation energy.

» Obtain the first signs of regaining trophicity (slight increase in volume, improvement in tone, etc.).

During the following weeks, the objective is the restoration of near-normal muscle volume.
When open kinetic chain exercises are permitted, which is normally at the end of the fourth month after

the operation, NMES of the quadriceps can be continued using the Reinforcement programmes Level 1
then 2.

14.6.2 Treatment frequency

One to two sessions every day (if two sessions are carried out every day, enough time must be given to
rest between the two sessions).
Minimum: three sessions per week.
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14.6.3 Electrode position

The stimulation sequence means that the order of channel numbers must be complied with, as the
stimulation of the hamstrings must start before that of the quadriceps.

Channels1and 2 are used to stimulate the hamstrings, and channels 3 and 4 are used to stimulate the
quadriceps.

For this program, it is therefore particularly important to follow the order of channel.
For each muscle group, it is recommended that the small electrodes be placed precisely on the motor
points, as shown in the illustration, or better yet, that the motor points be found using the instructions for

the indication “"Locating a motor point” in this manual.

For optimum effectiveness, the positive pole should preferably be positioned on the motor point.

4]

14.6.4 Patient position

The very first sessions, the primary objective of which is to eliminate muscle wastage, can be performed
with the lower limb extended, with a small cushion placed under the popliteal fossa.

For the subsequent sessions, the patient will be placed in a sitting position with the knee bent at a
comfortable angle. After satisfactory recovery of joint mobility, the knee is ideally bent between 60 and
90°.
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14.6.5 Stimulation energy

As always in NMES, the objective of the rehabilitation therapist is to motivate the patient to tolerate the
highest possible stimulation energy level.

With the ACL programmes, and taking into account the particular sequential stimulation mode, it is not
possible to adjust the energy levels of channels 3 and 4 without having previously increased levels on
channels1and 2.

This is an additional safety feature that prevents contraction of the quadriceps if it is not preceded by
contraction of the hamstrings.

As usual, a patient who tries to work with the maximum energies he/she is capable of tolerating will reach
higher energy levels for channels 3 and 4 (quadriceps) than for channels 1and 2 (hamstrings).
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14.7 Rehabilitation of the gluteal muscles following total hip replacement

Orthopaedic surgery to the hip and, in particular, the fitting of a prosthesis, results in disuse atrophy of
the gluteus muscles with loss of strength in the active stability of the hip when standing on one foot and
walking.

In addition to active physiotherapy exercises, neuromuscular electrical stimulation of the gluteus maximus
and medius is a technique particularly indicated for the effective treatment of weakness in these muscles.

It is recommended to start treatment as soon as possible after the operation.

The very low frequency sequences such as the warm-up, active rest between tetanic contractions and
final recovery phase at the end of the treatment sequences generate individualized muscle twitches
producing vibration in the prosthetic material.

The three levels of the Hip prosthesis programme correspond respectively to the programmes:
e Disuse atrophy, Level

* Disuse atrophy, Level 2 and

* Reinforcement, Level ],

from which the very low frequencies are removed.

The three levels of the Hip prosthesis programme therefore induce only tetanic contraction phases
separated by complete rest phases.

14.7.1 Protocol

* Week 1: Hip prosthesis Level 1
* Weeks 2 — 3:Hip prosthesis Level 2
* Week 4: Hip prosthesis Level 3

If the patient is experiencing associated pain symptoms, TENS stimulation can be performed in addition on
the other channels.

In this case, the specific practical rules for TENS (electrode placement, regulation of intensity) should be
followed for each channel used for this purpose.

14.7.2 Treatment frequency

Once daily, 5 days per week, for 4 weeks.
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14.7.3 Electrode position

Two channels are used, one for stimulation of the gluteus maximus and the other for the gluteus medius.

» A small electrode is placed at the intersection of the orthogonal axes dividing the buttock into four
quadrants with the same area (motor point of the gluteus maximus).

» A second small electrode is placed above and outside of the upper external quadrant of the buttock on
the gluteus medius at the point where it passes over the gluteus maximus.

For optimum effectiveness, the positive pole should preferably be positioned on the motor point.
The other negative poles are connected to the two outputs of one large electrode positioned diagonally

in the lower-lateral quadrant of the buttock, taking care to avoid placing this electrode on a scarred/
wounded area.

14.7.4 Patient position

If the patient’s condition allows, the patient is placed in a standing position, which requires him/ her to
exert additional effort that is beneficial for proprioceptive control.
If this is not possible, all or part of the session can be conducted in a side lying or prone position.

14.7.5 Stimulation energy

In NMES, the stimulation energy is directly responsible for spatial recruitment: the higher the stimulation
energy, the higher the percentage of motor units recruited and the greater the impact of the progress.
The general rule is to always try to increase the energy to the maximum level tolerated by the patient. The
therapist plays a fundamental role by encouraging and reassuring the patient, who can then tolerate levels
of energy that produce powerful contractions. The levels of energy reached must increase throughout the
session, and also from session to session, because the patients quickly get used to the technigue.

With this programme, the stimulation starts directly with a tetanic contraction, because the warm-

up phase has been eliminated so as not to produce muscle twitches that are likely to cause unwanted
vibrations on the prosthesis.
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14.8 Rehabilitation of the shoulder

The “specific properties” of the shoulder joint are complex and particularly demanding at a functional level.
The shoulder must be capable of providing significant mobility of the upper limb whilst providing a stable
base.

The limited congruence of the joint surfaces (the humeral head within the glenoid cavity), although
partially compensated by the labrum, exposes the joint to misalignment that the passive capsular/ligament
elements cannot control.

Neuromuscular control must constantly compensate for the deficiencies in passive stability by maintaining
coordinated forces capable of opposing the unstable component resulting from intrinsic forces
(contraction of muscles generating translational forces: pectoralis major, biceps brachii, coracobrachialis,
triceps brachii (caput longum), or extrinsic forces (fall, contact, etc.).

Owing to the numerous advances in the fields of biomechanics, physiology and physiopathology, the
therapeutic approach to shoulder pathologies has evolved considerably in recent years.

In this chapter, we will discuss three pathological conditions of the shoulder, for which neuromuscular
electrostimulation is a preferred treatment among the established rehabilitation techniques.

These three conditions are:
1. Rotator cuff tendinopathy
2. Shoulder instability
3. Adhesive capsulitis

The protocols proposed have been developed on the basis of the following publications:
e Flatow EL, Soslowsky LJ, Ateshian GA, Pawluk R), Bigliani LU, Mow VC: Shoulder joint anatomy and the
effect of subluxations and size mismatch on patterns of glenohumeral contact.; Orthop Trans 15: 803; 1991

e Harryman DT, Sidles JA, Clark JM, McQuade KJ, Gibbs TD, Matsen FA: Translation of the humeral head on
the glenoid with passive glenohumeral motion; ) Bone Joint Surg 72A: 1334, 1990

» Matsen F, Lippit S, Iserin A; Mécanismes patho-anatomiques de l'instabilité gléno-humérale
['Pathoanatomical mechanisms of glenohumeral instability’] ‘Expansion scientifigue francaise’, Paris,
Cahier d'enseignement de la SOFCOT [Teaching book of the French Society of Orthopaedic Surgery], pp
7-13

» Gibb TD, Sidles JA, Harryman DT,McQuade K], Matsen FA; The effect of capsular venting on glenohumeral
laxity; Clin Orthop 268: 120 - 6; 1991

» Howell SM, Galinat BJ; The glenoid-labral socket. A constrained articular surface. Clin Orthop 243:122;
1989

* [toi E, Motzkin NE, Morrey BF, An KN; Bulk effect of rotator cuff on inferior glenohumeral stability as
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function of scapular inclination angle: a cadaver study; Tohoku J Exp Med 171 (4): 267 — 76,1993

14.8.1 Rotator cuff tendinopathy

The anatomical location of the rotator cuff exposes it in particular to significant stress and rotator

cuff tendinopathy therefore constitutes a real public health problem. A study conducted in the United
Kingdom in 1986 showed that 20% of the population has consulted a doctor for shoulder problems.

The pathogenesis of these cases of tendinopathy is associated with multiple factors: intrinsic factors
(vascularisation deficiency, structural abnormality of collagen fibres, etc.) or extrinsic factors (excessive
mechanical stress, kinematic defects, etc.), sometimes combined, these can be considered as causes of
tendon dysfunctions.

Kinematic defects appear to play an important role, and most often involve limitations in range of motion,
pain phenomena and functional constraint. The limitations in range of motion observed in specific tests
involve flexion (elevation) and/or abduction.

A limitation in flexion shows anterosuperior misalignment, while a limitation in abduction shows
misalignment in medial rotation spin. Recovery of range of motion is obtained after correction of the joint
misalignment, which must be performed using appropriate technigues. Neuromuscular control work must
be focused on the coordination muscles, the muscles depressing the humeral head and the lateral rotators.
The priority given for many years to the latissimus dorsi and pectoralis major muscles is strongly disputed
today due to the medial rotation component of these muscles.

In fact, the only muscles enabling these mechanical requirements to be satisfied are the supraspinous and
infraspinous muscles, which neuromotor rehabilitation, including electrostimulation, will focus on as a
primary objective.

14.8.1.1 Protocol

Phase 1: TENS (and Decontracture if required)
Phase 2: Rotator cuff Level 1+ TENS (in case of persistent pain)
Phase 3: Rotator cuff Level 2 + (Mi-ACTION mode)
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14.8.1.2 Treatment frequency

Phase 1:

One to several consecutive TENS sessions for the first to third initial treatments, before performing the
manual joint realignment techniques.

In case of hypertonicity of the pectoralis major muscle, a session can be carried out using the
Decontracture programme on the pectoralis major muscle to reduce excessive muscular tension that
could impede the medial spin correction techniques.

Phase 2:
Three to five sessions per week until the pain disappears

Phase 3:

Three to five sessions per week until the end of treatment

When the patient has recovered good motor control of the stabilizing muscles, it is beneficial to perform
the last sessions of the treatment in mi-ACTION mode. When this function is active, the initiation of the
electrically induced contraction requires voluntary contraction on the part of the patient. For this exercise,
it is recommended that the mi-sensor be positioned on the electrode placed on the infraspinous muscle
and to ask the patient to perform a voluntary isometric contraction of his/her lateral rotators.

14.8.1.3 Electrode position

Phase 1
Four large electrodes are placed in such a way as to cover the whole shoulder as well as possible.

e O
\
%
N (
Phase 2

A small electrode is placed on the fleshiest part of the infraspinous fossa and the other small electrode
is positioned on the external part of the supraspinous fossa but not over rear deltoid as this result

in unwanted shoulder extension. For optimum effectiveness, the positive pole should preferably be
positioned on the infraspinous muscle.

If the patient is still experiencing pain, TENS can be combined using the other channels. The specific
placement of electrodes for TENS used for phase 1 will be applied to channels 2 and 3.
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And, in case of persistent pain:
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Phase 3

Continuation of the stimulation of the supraspinous and infraspinous muscles.
The electrodes are positioned in the same way as for phase 2.

@ N

14.8.1.4 Patient position

The patient is seated with the arm against his/her body, the forearm and the hand resting on an armrest,
the upper limb is placed in the reference position with neutral rotation.

In phases 2 and 3, and on the condition that the position remains painless, the arm can gradually be placed
in slight abduction, not exceeding 30°.
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14.8.1.5 Stimulation energy

Phase 1:
The stimulation energy must be gradually increased to obtain a clear tingling sensation.

Phase 2 and 3:

The stimulation energy must be gradually increased to the patient’'s maximum sub-painful threshold for
the stimulation of the infraspinous and supraspinatus muscles (channel 1) and until they experience a
tingling sensation for the channels using TENS (phase 2 in case of associated pain).
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14.8.2 Shoulder instabilities

Shoulder instabilities are one of the most common pathologies, and their treatment remains a difficult
challenge.

Trauma, repeated microtraumas or a constitutional laxity can compromise the stability of the shoulder
either by injuring the passive structures (distension or tear of the inferior glenohumeral ligament,
detachment of the labrum, progressive stretching of the capsule, etc.) or by disturbing the motor systems,
causing a reduction in the coordination component resulting from the action of the scapular and
scapulohumeral muscles.

The supra- and infraspinous muscles are the main coordination muscles of the glenohumeral joint;
however, their efficacy is reinforced by the tone and muscle mass of the deltoid.

Unlike in the rehabilitation of rotator cuff tendinopathy, in which the work of the deltoid must be
prescribed due to the subacromial interference, combined muscular electrostimulation of the deltoid
and the supra- and infraspinous muscles is beneficial in this case because it allows for the stabilising
musculature of the shoulder to be optimised.

14.8.2.1 Protocol

Phase 1: Disuse atrophy Level 1 until full, painless mobility is obtained

Phase 2: Disuse atrophy Level 2 until there is no pain during physical examination

Phase 3: Disuse atrophy Level 2 (+ mi-ACTION mode). Stimulation of of the infra- and supraspinous
muscles combined with voluntary proprioception exercises until the recovery of strength and
endurance corresponding to functional requirements.

14.8.2.2 Treatment frequency

Three to five sessions per week.
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14.8.2.3 Electrode position

Phases 1and 2:

Three channels for stimulation of the deltoid and the spinal muscles.

For the deltoid:

» one small electrode is placed on the anterior bundle of the deltoid and another small electrode is placed
on the middle bundle.

* a large two-way electrode is placed on the shoulder above the acromion.

For optimum effectiveness, the positive poles should preferably be positioned on the small electrodes.
For the spinal muscles:

» a small electrode is placed on the fleshiest part of the infraspinous fossa connected to the positive pole.
» a small electrode is positioned at the external part of the supraspinous fossa connected to the negative

pole but not over the rear deltoid.

For optimum effectiveness, the positive pole should preferably be positioned on the infraspinous muscle.

~
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Phase 3:
» A small electrode is placed on the fleshiest part of the infraspinous fossa and
» The other small electrode is positioned on the external part of the supraspinous fossa.

For optimum effectiveness, the positive pole should preferably be positioned on the infraspinous muscle.
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14.8.2.4 Patient position

Phases 1and 2:

The first stimulation sessions are conducted on a patient seated, with the upper limb in the reference
position, the forearm resting on an armrest.

In subsequent sessions, the arm will gradually be placed in increasing abduction to 60°. The patient’s
position during stimulation should prevent any stress on the scar tissue and should always remain painless.

Phase 3:

The stimulation of the infra- and supraspinous muscles can be performed simultaneously with active
work, such as, for example, proprioception exercises.

The patient can be placed in the push-up position, with the hands resting on a trampoline. In this position,
he/she is asked to bounce in time with the phase of electrically induced contraction of the spinal muscles.
This exercise is always performed after warm-up and will first be performed with two-handed support,
then one-handed support.

The mi-ACTION function can be used to greatly facilitate the combination of voluntary exercises with the
stimulation.

14.8.2.5 Stimulation energy

The stimulation energy must be gradually increased to the maximum of the patient’s sub-painful
threshold.
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14.8.3 Adhesive capsulitis

The SECEC (European Society for Surgery of the Shoulder and the Elbow) gives the following clinical
definition for retractile capsulitis: limited active and passive mobility, by a minimum of 30%, in the 3 planes,
for more than 3 months.

This limitation results from the thickening (inspissation) and fibrosis of the joint capsule with recess
disappearance, which translates into a loss of active and passive shoulder mobility.

This affliction is idiopathic in a third of cases, but in the other two thirds there is a prior shoulder
pathology that can be of a highly variable nature (shoulder trauma, shoulder surgery, hemiplegia,
subacromioncoracoid impingement, etc.). The diabetic population is particularly at risk, with 20% of this
population presenting capsulitis at some stage. Note that the initial development is a reflex sympathetic
dystrophy (even if this does not exactly conform with a strict definition of the term, since it essentially
affects the limb extremities); this reflex sympathetic dystrophy then regresses as the capsule fibrosis and
the joint ankylosis develops.

Clinically, we see the development of a first entirely painful acute phase, then the shoulder gradually

loses mobility as the pain recedes; then, the shoulder is just stiff and painless. At this point there is a loss
of active and passive mobility affecting especially the abduction and external rotation of the shoulder
(external rotation is reduced to at least 50% compared to the healthy side).

There is spontaneous evolution towards recovery for a period of time that varies from 3 months to 2 years,
depending essentially on the quality of the rehabilitation treatment used.

The objectives of rehabilitation are first to relieve pain in the acute phase, and then to restore the
biomechanical and neuromuscular qualities of the shoulder.

14.8.3.1 Protocol

Phase 1 (Acute phase): TENS

The criterion for moving from phase 1to phase 2 is achieving a shoulder that is not painful at rest. Clinical
examination often exposes a set of symptoms similar to those of rotator cuff tendinopathy, for which
the same therapeutic approach can be used. This clinical presentation is the result of the compensatory
mechanisms established during the acute phase.

Phase 2: Disuse atrophy Level 1, then Disuse atrophy Level 2.

14.8.3.2 Treatment frequency

Three to five sessions per week.
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14.8.3.3 Electrode position

Phase 1:
Four large electrodes are placed in such a way as to cover the whole shoulder as well as possible.

&

One stimulation channel for the infraspinous and supraspinous muscles.

» One small electrode is placed on the fleshiest part of the infraspinous fossa.

* The other small electrode is positioned on the external part of the supraspinous fossa.

For optimum effectiveness, the positive pole should preferably be positioned on the infraspinous muscle.

A /%)
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The patient is placed in the most comfortable position for him or her.

14.8.3.4 Patient position

Phase 2:

The patient is seated with the arm against his/her body, the forearm and the hand resting on an armrest,
the upper limb is placed in the reference position with neutral rotation. In phase 2, and on the condition
that the position remains painless, the arm can gradually be placed in slight abduction, not exceeding 30°.
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14.8.3.5 Stimulation energy

Phase 1:
The stimulation energy must be gradually increased to obtain a clear tingling sensation.

Phase 2:
The stimulation energy must be gradually increased to the maximum threshold the patient can tolerate.
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14.8.4 Cardiac Rehabilitation

Chronic heart failure causes functional impairment associated with the intricate physiopathological
mechanisms involved between the cardiac dysfunction and the peripheral changes associated with a
deconditioning syndrome.

The skeletal muscle abnormalities are morphological and functional. They include a reduction in muscle
mass, a reduction in slow-twitch type 1fibres and a reduction in capillary density.

Metabolically, the muscle changes are characterised by a reduction in the density of the mitochondria and
a reduction in the mitochondrial oxidative capacity.

Appropriate physical exercise, which improves one’'s capacity for exertion, is known to be one of the
essential components in the treatment of chronic heart failure.

However, some patients are excluded from the cardiac rehabilitation programmes due to the severity
of their cardiac condition or due to co-morbidities limiting the practice of physical exercise. It is because
of this that neuromuscular electrostimulation has been proposed as an alternative or complementary
treatment to physical exercise for heart failure, as it enables muscular performance and capacity for
exertion to be improved.

The protocols proposed have been developed on the basis of the following publications:
1. Karavidas A, Arapi SM, Pyrgakis V, Adamopoulos S.

Functional electrical stimulation of lower limbs in patients with chronic heart failure.

Heart Fail Rev. 2010 Nov;15(6):563-79. Review

2. Banerjee P, Clark A, Witte K, Crowe L, Caulfield B.

Electrical stimulation of unloaded muscles causes cardiovascular exercise by increasing oxygen demand.
Eur ) Cardiovasc Prev

Rehabil 2005 ; 12: 503-508

3. Quittan M, Wiesinger G, Sturm B, et al.

Improvement of thigh muscles by neuromuscular electrical stimulation in patients with refractory heart
failure.

Am J Phys Med Rehabil 2001;80(3): 206-214

4. Maillefert JF, Eicher JC, Walker P et al.

Effects of low-frequency electrical stimulation of quadriceps and calf muscles in patients with chronic
heart failure.

J Cardiopulm Rehabil 1998;18(4): 277-282

5. Deley G, Kervio G, Verges B et al.

Comparison of low-frequency electrical myostimulation and conventional aerobic exercise training in
patients with chronic heart failure.

Eur ) Cardiovasc Prev Rehabil 2005 ;12(3): 226-233
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14.8.4.1 Protocol

Cardiac rehabilitation.

14.8.4.2 Treatment frequency

Three to six sessions a week for four to eight weeks.

14.8.4.3 Electrode position

The quadriceps are the priority muscles due to their functional importance and their high volume of
muscle mass.

Two channels are needed per thigh for quadriceps stimulation.

» Two small electrodes are placed on the motor points of the vastus medialis and the vastus lateralis.
* Two large electrodes are positioned at the top of the thigh.

For optimum effectiveness, the positive pole should preferably be positioned on the motor point.

14.8.4.4 Patient position

The patient should preferably be placed in a sitting position with his/her knees bent at approximately 90°,
the ankles must be restrained to avoid the knees from being extended, which can induce contractions. If
the patient is not able to stay seated, the session can be carried out in a lying position, taking care to place
a large cushion under the popliteal fossae so that the knees are flexed.
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14.8.4.5 Stimulation energy

In NMES, the stimulation energy is directly responsible for spatial recruitment: the higher the stimulation
energy, the higher the percentage of motor units recruited and the greater the impact of the progress.
The general rule is to always try to increase the energy to the maximum level tolerated by the patient. The
therapist plays a fundamental role by encouraging and reassuring the patient, who can then tolerate levels
of energy that produce powerful contractions. The levels of energy reached must increase throughout the
session, and also from session to session, because the patients quickly get used to the technigue.
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14.9 Reflex sympathetic dystrophy (or Complex regional pain syndrome)

Reflex sympathetic dystrophy (RSD) is a disease that physiotherapists frequently see and which they must
be able to diagnose and treat at an early stage.

The protocols proposed have been developed on the basis of the following publications:

1. Abram S, Asiddao C, Reynolds A,
Increased Skin Temperature during Transcutaneous Electrical Stimulation. Anesthesia and Analgesia 59: 22
- 25,1980

2. Owens S, Atkinson R, Lees DE,
Thermographic Evidence of Reduced Sympathetic Tone with Transcutaneous Nerve Stimulation.
Anesthesiology 50: 62 - 65,1979

3. Owens S, Atkinson R, Lees DE,
Thermographic Evidence of Reduced Sympathetic Tone with Transcutaneous Nerve Stimulation.
Anesthesiology 50: 62 - 65,1979

4. Abram S,
Increased Sympathetic Tone Associated with Transcutaneous Electrical Stimulation. Anesthesiology 45: 575
- 577,1976

5. Meyer GA, Fields HL,
Causalgia treated by selective large fibre stimulation of peripheral nerve. Brain 9: 163 - 168, 1972

Diagnostic / definition

RSD is a complication which most often occurs following a trauma. In most cases, this trauma is to the
bone or joints of the limbs. The type of trauma is generally a fracture or operation, but may also involve
dislocations, wounds, burns, phlebitis, infections, etc.

RSD does not start immediately after the trauma or the operation, but appears some time later. In general,
it starts when physiotherapy begins.
This is why the role of the physiotherapist is vital.

The main sign of RSD is pain. The pain is most often located at the end of the traumatised limb. It is
described by the patient as a burning pain. The intensity of the pain is high and often disproportionate to
the initial trauma. It increases with stress and activity and decreases when the patient is calm and resting.
Mobilisation and massage accentuate it; simply touching the skin may be very painful.
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Depending on the stage of development, other signs may appear:

- The skin becomes cold with sweating, oedema and cyanosis developing in the more advanced stages.
- The muscles in the affected area become atrophied.

- The underlying bone develops osteoporosis (Sudeck’s atrophy).

The precise mechanism of development of RSD is not yet exactly known. However, it is well established
that the sympathetic nervous system plays a major role.

Indeed, vasomotor disorders associated with hyperactivity of the orthosympathetic system innervating the
region concerned have been observed.

Treatment

There are two aspects to the treatment of RSD: the relief of pain and the reduction in the activity of the
orthosympathetic system.

However, mobilisations, massages and all techniques likely to cause or accentuate the pain must be ruled
out, as they could potentially aggravate the RSD.

Few therapeutic methods meet these criteria, which makes transcutaneous electrical nerve stimulation
(TENS) the first treatment of choice available to physiotherapists for treating RSD.

However, it is essential here to limit the stimulation to the myelinated nerve fibres of the tactile sensory
system only, the type AR fibres, as these are the only fibres which have an inhibiting affect on the
orthosympathetic system. This is not the case for the other nerve fibres (A9, B, C), as these activate this
orthosympathetic nervous system.

This selective targeting of the AB fibres, which are the most excitable nerve fibres (tactile sensory system),
is possible if very short pulse widths (< 50 ps) are used, i.e. the TENS programme.

14.9.1 Protocol

TENS 1: for very sensitive or hyperalgesic patients
TENS 2: for all other patients

14.9.2 Treatment frequency

A minimum of 20 to 40 minutes of treatment every day.
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14.9.3 Electrode position

Use three channels

» Two channels are used with four large electrodes to cover the painful area.

* The third channel uses small electrodes to excite the nerve path(s) supplying the extremity of the limb
concerned.

Upper limb:

Distal RSD of the upper limb:

* Four large electrodes are used to cover the palms and backs of the hand and fingers.

» Two small electrodes a finger's width apart are placed as high as possible on the inner side of the arm;
the upper electrode is thus positioned at the level of the brachial wall of the axilla.

e tup

B

RSD of the shoulder:

 Four large electrodes are used to cover the whole shoulder.

» A small electrode is placed at the level of the supraclavicular cavity, and another small electrode is
positioned on the bony protrusion of the acromion.

&
)
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Lower limb:

Distal RSD of the lower limb:

 Four large electrodes are used to surround the ankle and foot.

* A small electrode is placed in the middle of the popliteal fossa; another small electrode is placed similarly
one finger's breadth above.

O
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RSD of the knee:

* Four large electrodes are used to cover the knee and surround the kneecap.

* A small electrode is placed at the level of the inguinal fossa just beside the femoral artery, and another
small electrode is placed similarly one finger's breadth above it.

14.9.4 Patient position

The most comfortable position for the patient.

To improve the irradiation of the tingling sensation caused by neural stimulation, it is recommended to
exert a slight pressure on the small electrodes placed on the nerve being targeted (bag of sand weighing 1
or 2 kg, cushion placed between the chest and arm, etc.)
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14.9.5 Stimulation energy

The stimulation energy must first be adjusted on the third channel, which stimulates the target nerve at
the axilla, supraclavicular, popliteal or inguinal regions. The energy level is gradually increased until the
patient feels paresthesia (tingling) at the end of the limb being treated.

Then, the energy level is adjusted on the other two channels so that the patient feels an increase in the
tingling sensation.

During the session, because of the habituation phenomenon, the sensation of paresthesia will gradually be
reduced and even disappear. It is then recommended that the energy be increased slightly to maintain the
sensation, but without causing muscle contractions.

The mi-TENS function eliminates this possibility by automatically reducing the stimulation energy to below
the motor excitation threshold.
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14.10 Endorphinic treatment of Rachialgia and Radiculalgia

This chapter deals with the analgesic treatment of spinal pain (Rachialgia) and nerve root pain
(Radiculalgia).

The practical methods of treatment described in this chapter are based on the following reference
publications:

1. Hollt V., Przewlocki R., Herz A.
Radioimmunoassay of beta-endorphin basal and stimulated levels in extracted rat plasma.
Naunyn Schmiedebergs Arch Pharmacol 1978; 303 (2): 171 - 174

2.Viru A., Tendzegolskis Z.
Plasma endorphin species during dynamic exercise in humans. Clin Physiol 1995; 15 (1): 73 - 79

3. Pierce E.F,, Eastman N.W.,, Tripathi H.T., Olson K.G., Dewey W.L.
Plasma beta-endorphin immunoreactivity: response to resistance exercise. ) Sports Sci1993; 11 (6): 499 - 452

4. Dzampaeva ET.
Hearing loss correction by endogenous opioid stimulation. Vestn Otorinolaringol 1998; (3): 13 - 16

5. Ulett G.A, Han S, Han J.S.
Electroacupuncture: mechanisms and clinical application. Biol Psychiatry 1998; 44 (2): 129 - 138

6. Wang H.H., Chang Y.H., Liu D.M., Ho Y.J.
A clinical study on physiological response in electroacupuncture analgesia and meperidine analgesia for
colonoscopy. Am ) Chin Med 1997; 25 (1): 13 - 20

7.Chen B, Yu ).
Relationship between blood radioimmunoreactive beta-endorphin and hand skin temperature during the
electroacupuncture induction of ovulation. Acupunct Electrother Res199:16 (1-2):1-5

8. Boureau F., Luu M., Willer J.C.
Electroacupuncture in the treatment of pain using peripheral electrostimulation. ) Belge Med Phys Rehabil
1980: 3 (3): 220 - 230

9. Wu G.C, zhu )., Cao X.

Involvement of opioid peptides of the preoptic area during electroacupuncture analgesia.
Acupunct Electrother Res1995; 20 (1):1- 6

Spinal pain is an extremely common painful state that can result from a wide variety of anatomical lesions
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and various physiopathological mechanisms.

Whatever the triggering factors, the quasi-systematic occurrence of contracture of the paravertebral
muscles is often directly responsible for spinal pain.

The increase in the tension of the contractured muscle fibres and the crushing of the capillary network
resulting from this causes a decrease in the blood flow and a gradual accumulation of acid metabolites
and free radicals. This muscular “acidosis” is directly responsible for the pain, which in turn sustain and
reinforce the degree of contracture. If left untreated, there is a risk that the contracture will become
chronic and real atrophy of the capillary network will gradually develop; the aerobic metabolism of the
muscle fibres deteriorates, giving way to glycolytic metabolism, which gradually becomes predominant.
This mechanism of chronic contracture is summarised in the following diagram:

a N
Muscle contracture

Increased muscle activity

+
/ Reduced blood flow \

Accumulation of acid

F J—
N /

Pain i
metabolites

In addition to the general effect of increasing endorphin production (which raises the pain perception
threshold), stimulation with an endorphinic programme produces marked local hyperaemia and allows
drainage of acid metabolites and free radicals.

The major analgesic effect obtained in this way during each session should not, however, lead to
premature termination of treatment. Indeed, in order to restore the atrophic capillary network, the
treatment must be continued for a minimum of ten sessions or so.
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14.10.1 Endorphinic treatment of cervical pain

Chronic contractures of the levator scapulae and/or superior trapezius are often responsible for the painful
symptoms in patients with neck pain. The use of endorphinic treatment on these contractured muscles is
thus the treatment of choice for this condition.

However, it must be ensured that the stimulation energy levels are sufficient to obtain clearly visible
muscle twitches (leading to a marked hyperaemic effect) so that the acid metabolites swamping the
capillary bed of the contractured muscle can be drained away.

This treatment should be continued for at least ten sessions in order to restore the capillary network,
which is usually atrophic in chronically contractured muscles.

14.10.1.1 Protocol

Cervical pain: 10 to 12 weeks

14.10.1.2 Treatment frequency

Three to five sessions per week for two to three weeks (10 to 12 sessions in total).

Each session should last at least 20 minutes. Ideally, it may be beneficial to carry out two successive
stimulation sessions with the Neck pain programme, ensuring a ten-minute rest period is taken between
the two sessions to allow the stimulated muscles to recover.

14.10.1.3 Electrode position

Depending on the location of the pain (unilateral or bilateral), one or two stimulation channels are used:

* A small electrode is placed on the most painful point that can be found by palpation. In most cases this
point of maximum contracture is found in the levator scapulae or superior trapezius.

* In the case of bilateral pain, another small electrode is likewise placed on the most painful point. For
optimum effectiveness, the positive pole of each channel should preferably be positioned on the painful
area.

One or two small electrodes are placed on the cervical paravertebral muscles at C3 - C4 level.

~

-~




261 | WIRELESS PROFESSIONAL

14. HOW TO USE THE WIRELESS PROFESSIONAL ON SPECIFIC
INDICATIONS

14.10.1.4 Patient position

The patient is placed in the position most comfortable for him/her: prone position or seated facing a
medical table with a chest support.

14.10.1.5 Stimulation energy

The energy must be increased gradually until it causes clearly visible muscle twitches, which are required

to induce hyperaemia.

The mi-RANGE function makes it possible to work with certainty within a therapeutically effective range.

The stimulator prompts you to firstly increase the level of energy:

* a beep sound accompanies the flashing “+" symbols.

* When it detects that the muscles have started to pump, the “+" symbols will stop flashing. You are at the
minimum level of energy that provides therapeutic results.

If the stimulation is well tolerated by the patient, it is advised to increase the energy level slightly.
At the end of the treatment or during a break, a statistic showing the percentage of time spent in the
effective range will appear on the screen.
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14.10.2 Endorphinic treatment of thoracic back pain

Whatever the trigger, chronic contractures of the dorsal paravertebral muscles (erector spinae) are
responsible for the pain that incapacitates patients suffering from thoracic back pain.

Provided that sufficient stimulation energy is used to obtain clear muscle twitches, the dorsalgia treatment
- thanks to the remarkable hyperaemia it causes - will be particularly effective for draining the metabolic
acids that have built up in the contractured muscle.

A significant analgesic effect will therefore usually be observed in the first treatment sessions.

This treatment should however be continued for at least ten sessions in order to restore the capillary
network, which is usually atrophied in chronically contractured muscles.

14.10.2.1 Protocol

Thoracic back pain: 10 to 12 sessions.

14.10.2.2 Treatment frequency

Three to five sessions per week for two to three weeks (10 to 12 sessions in total).

A session should last at least 20 minutes. Ideally, it may be beneficial to carry out two successive
stimulation sessions within the Thoracic back pain programme, ensuring however a ten-minute rest
period between the two sessions to allow the stimulated muscles to recover.

14.10.2.3 Electrode position

The points of maximum contraction are usually bilateral but not always symmetrical; therefore, two

stimulation channels are used.

» Two small electrodes are placed on the most painful points, which can be easily located by palpatory
examination of the painful area.
For optimum effectiveness, the positive pole should preferably be positioned on the painful area.

» Two other electrodes, also small ones, are placed on the top of the erector spinae muscles, a few
centimetres above or below the electrodes placed on the painful points, depending on whether the pain
radiates towards the neck or the lumbar region.

y
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14.10.2.4 Patient position

The patient is placed in a position he/she finds the most comfortable: in the prone or side lying position, or
seated.

14.10.2.5 Stimulation energy

The energy must be increased gradually until it causes clearly visible muscle twitches, which are required
to induce hyperaemia.

The mi-RANGE function makes it possible to work with certainty within a therapeutically effective range.

The stimulator prompts you to firstly increase the level of energy:

* a beep sound accompanies the flashing “+" symbols.

* When it detects that the muscles have started to pump, the “+" symbols will stop flashing. You are at the
minimum level of energy that provides therapeutic results.

If the stimulation is well tolerated by the patient, it is advised to increase the energy level slightly.
At the end of the treatment or during a break, a statistic showing the percentage of time spent in the
effective range will appear on the screen.
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14.10.3 Endorphinic treatment of low back pain

Chronically contractured lumbar paravertebral muscles are often the source of pain felt by patients with
lumbago. Although a physiotherapist must naturally find the cause of the pain and treat it accordingly,
treatment of these chronic contractions using the Low back pain programme brings about fast, significant
pain relief. In the lumbar region, the stimulation currents required to obtain visible (or at least palpable)
muscle twitches are generally high and can be difficult to tolerate by some patients. This is why it is
generally recommended to combine TENS treatment with the Low back pain programme to make
treatment more comfortable for the patient.

This treatment should be continued for at least ten sessions in order to restore the capillary network,
which is usually atrophic in chronically contractured muscles.

14.10.3.1 Protocol

Low back pain + TENS : 10 to 12 sessions
The Low back pain programme is designed to provide endorphinic stimulation on the first two channels
and TENS stimulation on the other two channels.

14.10.3.2 Treatment frequency

Three to five sessions per week for two to three weeks (10 to 12 sessions in total), a session should last at
least 20 minutes.

Ideally, it may be beneficial to carry out two successive stimulation sessions within the Low back pain
programme, ensuring a ten-minute rest period is taken between the two sessions to allow the stimulated
muscles to recover.
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14.10.3.3 Electrode position

Three stimulation channels are used.
In the Low back pain programme, endorphinic stimulation is always used on channels 1and 2, while the
TENS stimulation is provided on channels 3 and 4.

For endorphinic treatment:

* Two small electrodes are placed on the most painful points, which can be easily located by palpitating
the lumbar paravertebral muscles.
For optimum effectiveness, the positive pole should preferably be positioned on the painful area.

» Two large electrodes with two outputs are placed a finger-width outside the small electrodes and are
attached to the negative poles of the two previous channels.

For the TENS treatment:
The free outputs of the two large electrodes are used to connect the third channel.

14.10.3.4 Patient position

The patient is placed in the position he/she finds the most comfortable: in the side lying or prone position,
taking care to use a cushion or a specially designed table to prevent lordosis.
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14.10.3.5 Stimulation energy

The energy must firstly be adjusted on the third channel (TENS). The energy is gradually increased until the
patient feels a strong tingling sensation in the lumbar region.

The energy is then adjusted on channels 1and 2 (endorphinic).

The energy is gradually increased in order to cause muscle twitches, visible if possibly (or at least palpable).
If the patient finds it hard to tolerate the energy increase, due to the discomfort it can cause, it is
recommended to temporarily stop increasing the energy on the first two channels. The energy is then
increased again on the third channel (TENS) in order to increase the feeling of paresthesia in the lumbar
region.

After a minute or two, the energy can be increased again on the first two stimulation channels so that the
muscle twitches can be seen.

It is essential to increase the energy on channels 1and 2 sufficiently to cause visible (or at least palpable)
muscle twitches. In fact, these muscle twitches are directly responsible for the significant hyperaemia
effect and therefore guarantee the effectiveness of the treatment.

Note
When TENS is used in combination with an endorphinic programme (such as the Low back pain
programme in this case) the mi-TENS function is inactive.
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14.10.4 Treatment of lumbosciatic pain

Patients suffering from lumbosciatic pain most often present lumbar pain that commonly originates from
chronic contractures of the lumbar paravertebral muscles.

In addition, involvement of the spinal nerve root leads to irradiation of pain over a shorter or longer
distance along the sciatic nerve and in some cases, along one or the other of its branches (common
peroneal or tibial).

The combination of the Lumbosciatica programme and the TENS programme is the preferred treatment,
as it produces - through its endorphinic effect (Lumbosciatic programme) — a significant analgesic effect
on chronic contractures of the lumbar region and — through the TENS programme — reduces the medullar
input of the nociceptive impulse (Gate control) due to painful irradiation of the sciatic nerve.

Combining endorphinic stimulation with TENS stimulation is entirely appropriate here as on one hand, it
treats low back pain caused by chronic contractures of the muscles in that area, and on the other hand,
relieves neurogenic pain of the sciatic nerve, for which TENS is the treatment of choice.

14.10.4.1 Protocol

Lumbosciatica: 10 to 12 sessions.
The Lumbosciatica programme is designed to provide endorphinic stimulation on the first channel and
TENS stimulation on the other three channels.

14.10.4.2 Treatment frequency

Three to five sessions per week for two to three weeks (10 to 12 sessions in total), a session should last at
least 20 minutes.

Ideally, it may be beneficial to carry out two successive stimulation sessions within the Lumbosciatica
programme, ensuring a ten-minute rest period is taken between the two sessions to allow the stimulated
muscles to recover.
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14.10.4.3 Electrode position

Two stimulation channels are used, ensuring they are switched on in the correct order, as this determines
the order in which the channels deliver stimulation. With the Lumbosciatica programme, the endorphinic
stimulation is always provided on channel 1, whereas the TENS stimulation is delivered by channels 2, 3 and
4.

For endorphinic treatment:

» A small electrode is placed on the top of the root of the sciatic nerve, which is painful to palpate.
For optimum effectiveness, the positive pole should preferably be positioned on this painful area.

» Another small electrode is placed two finger-widths above the previous electrode and is attached to the
negative pole of the same channel

For TENS treatment:

Two large electrodes are placed on the path of the sciatic nerve:

* one on the lower part of the buttock and

* the other on the posterior thigh.

* The second channel is connected to these large, single-output electrodes.

r B

Note

The 3rd and/or 4th channel (TENS) can be used in two situations:

-In the event of more extensive irradiation in the common peroneal or tibial nerves. Two large
electrodes are therefore placed longitudinally on the calf (tibial) or laterally (common peroneal) on
the lower leg and are connected by a channel.

-1f the patient does not like endorphinic stimulation in the lumbar region two large electrodes are
placed to the lumbar region and are connected by a channel.

14.10.4.4 Patient position

The patient is placed in the position he/she finds the most comfortable: in the prone position (with a
cushion or on a specially designed table to prevent lordosis) or in the side lying position.
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14.10.4.5 Stimulation energy

The energy is gradually increased on the second channel (TENS), in order to cause a distinctive tingling
sensation along the painful irradiation of the sciatic nerve.

The gradual energy increase on the first channel must be sufficient to obtain visible (or at least palpable)
muscle twitches of the muscles of the lumbar region, which cause hyperaemia.

Note
When TENS is used in combination with an endorphinic programme (such as the Low back pain
programme in this case) the mi-TENS function is inactive.
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14.11 Hemiplegia - Spasticity

This chapter examines the treatment of problems specific to the hemiplegic patient, including spasticity,
which is found not only in hemiplegic patients but also in most disorders of the central nervous system
(tetraplegia, paraplegia, multiple sclerosis, etc.).

The practical methods of treatment described in this chapter are based on the following reference
publications:

1. Wal J.B.
Modulation of Spasticity: Prolonged Suppression of a Spinal Reflex by Electrical Stimulation. Science 216:
203 - 204, 1982

2. Baker L.L, Yeh C, Wilson D., Waters R.L.
Electrical Stimulation of Wrist and Fingers for Hemiplegic Patients. Physical Therapy 59: 1495 - 1499, 1979

3. Alfieri V.
Electrical Treatment of Spasticity. Scand. ] Rehab Med 14: 177 - 182,

4. Carnstan B., Larsson L., Prevec T.
Improvement of Gait Following Electrical Stimulation. Scand J Rehab Med 9: 7 - 13,1977

5. Waters R., McNeal D., Perry J. Experimental Correction of Foot Drop by Electrical Stimulation of the
Peroneal Nerve. ] Bone Joint Surg (Am) 57: 1047 - 54,1975

6. Liberson WT, Holmquest HJ, Scot D
Functional Electrotherapy: Stimulation of the Peroneal Nerve Synchronized with the Swing Phase of the
Gait Hemiplegic Patient. Arch Phys Med Rehabil 42: 101 - 105, 1961

7. Levin MG, Knott M, Kabat H
Relaxation of Spasticity by Electrical Stimulation of Antagonist Muscles. Arch Phys Med 33: 668 - 673, 1952

The treatments discussed in this chapter are applicable through the programmes in the

Neurological Rehabilitation category and some of these programmes require each contraction to be
manually triggered.

All programmes used reduce spasticity as long as they are applied correctly to the muscles antagonistic
to the spastic muscles. Some of these programmes are intended solely for the treatment of spasticity,
while others are intended to treat situations or complications specific to the hemiplegic patient, namely:
functional neuromuscular electrical stimulation of the foot and subluxation of the shoulder.
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14.11.1 Dorsiflexion of the hemiplegic foot

One of the problems in hemiplegic patients is the greater or lesser degree of difficulty that they encounter
when raising the foot voluntarily, or even the total inability to do so.

For this reason, the foot drops when walking during heel strike.

Neuromuscular electrical stimulation (NMES) in the area of the flexor muscles of the foot (tibialis anterior,
extensors of the toe) allows for dorsiflexion to be achieved.

This NMES is functional (FES) if the dorsiflexion achieved is synchronised with the gait so as to stop the
foot from dropping when lifted from the ground.

The aim of FES is to teach the hemiplegic patient to walk again by creating a functional gait pattern that

the patient is then able to reproduce more easily.

However, this method of gait rehabilitation using FES is not suitable for all hemiplegic patients. Two types

of case must be considered:

1. If the stimulation of the muscles lifting the foot produces a spasm reflex in the muscles of the lower limb,
this technique should no longer be used (this phenomenon is rare in hemiplegics but more common in
paraplegics).

2. If the spasticity of the soleus muscle is considerable, to the point where satisfactory dorsiflexion cannot
be achieved, programmes for the treatment of spasticity in the lower limb must be used initially, before
resuming work on the gait with FES when spasticity of the triceps surae has been sufficiently reduced.

14.11.1.1 Protocol

The hemiplegic foot. USE CHANNEL 1 (other channels are inactive for this programme)

14.11.1.2 Treatment frequency

Minimum of three sessions per week, the length of treatment varies greatly depending on progress.
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14.11.1.3 Electrode position

A single channel is sufficient to stimulate the levator muscles of the foot.

A small electrode is placed on the motor point of the tibialis anterior.

For optimum effectiveness, the positive pole should preferably be positioned on the lower electrode, which
corresponds to the motor point of the tibialis anterior.

4 N

14.11.1.4 Stimulation energy

Use the energy necessary to achieve slight dorsiflexion that is enough to prevent the foot from dropping
while walking. In this application, there is nothing to be gained from producing a more powerful
contraction that might diffuse into the antagonists.

Activate the contraction by pressing any key on any channel. As this contraction phase is very short, rapidly
increase the energy of channel 1 until satisfactory dorsiflexion is achieved.
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14.11.2 Spasticity

Reminder

Spasticity or spastic hypertonia is a term which describes the condition of paretic or paralysed muscles
showing different symptoms to varying degrees, including in particular, an increase in muscle tonus mainly
in the antigravity muscles, hyperreflexia, and clonus.

During passive stretching of a spastic muscle, there is resistance at the beginning of the movement, which
then diminishes in the course of extension.

The more rapid the passive stretching movement, the stronger this resistance.

If passive stretching is very rapid and is maintained, clonus may occur, i.e. a contractile oscillation of 5to 7
Hz, which persists for 40 to 60 cycles for as long as the stretching is maintained.

Spasticity is caused by a lesion in the central nervous system which affects the tractus pyramidalis
(cerebral-spinal tract).

This interruption in central control releases the activity of the myotatic stretch reflex, which becomes
hyperactive. As this stretch reflex is responsible for muscular tonus, hypertonia develops affecting mainly
the antigravity muscles (extensions of the lower limbs and flexors of the upper limbs), since these contain
more neuromuscular spindles than their antagonist muscles.

In time, spasticity leads to the shortening of muscle-tendon structures and a reduction in the range of
articular movement, which can lead to stiffening and misalignment of the joints.

Use of neuromuscular electrical stimulation (NMES)

Starting in the neuromuscular bundles are afferent proprioceptive nerve fibres, which are directly
associated with the a motor neurons of the same muscle and which are indirectly associated (via
interneurons) with the a motor neurons of the antagonist muscle.

Stretching a muscle therefore stimulates the afferent proprioceptive nerve fibres of the neuromuscular
bundles and they monosynaptically activate the a motor neurons of the muscle being stretched (myotatic
stretch reflex) and inhibit, via an interneuron, the a motor neurons of the antagonist muscle (reciprocal
inhibition reflex).

NMES of a muscle excites not only the a motor neurons of that muscle but also, and even more readily,
the afferent proprioceptive nerve fibres which are contained in the neuromuscular bundle of the muscle
and which have a lower stimulation threshold.

Stimulating these activates the a motor neurons of this muscle and also inhibits the a motor neurons of
the antagonist muscle (reciprocal inhibition reflex). It is this last action that NMES uses in the treatment of
spasticity: NMES of a muscle antagonist to a spastic muscle makes it possible to reduce the spasticity by
inhibiting the a motor neurons of the spastic muscle via the reciprocal inhibition reflex.

This phenomenon of inhibiting a motor neurons through NMES of the antagonist muscle is clearly
demonstrated by electromyography.



274 | WIRELESS PROFESSIONAL

14. HOW TO USE THE WIRELESS PROFESSIONAL ON SPECIFIC
INDICATIONS

In fact, Hoffmann's reflex in a muscle, produced by a stimulus, is reduced in amplitude when the motor
nerve of the antagonist muscle is stimulated.

NMES is an effective technigue in the treatment of spasticity, not only because it reduces hypertonia, but
also because it allows strengthening of the antagonist muscle as well preventive “or curative stretching of
the retraction of the spastic muscles; this is much more effective than the conventional passive methods.

However, care must be taken in the treatment of spasticity to ensure that NMES is used correctly
toachieve a positive effect. It is particularly necessary to avoid stimulating spastic muscle by diffusion,
which can occur when the electrical energy is too high. It is also necessary that the antagonist muscle
s tensed extremely gradually to avoid over-stretching the spastic muscle and thereby increasing its
spasticity. This is achieved through the gradual rate of contraction specific to the Spasticity programme.
Another particularity of this programme is the absence of all low frequencies, which can also increase
spasticity by generating repeated micro-stretches of the spastic muscle.

Spasticity mainly affects the antigravity muscles of the lower limbs and the flexor muscles of the upper
limbs, but out of these muscles, the ones most affected and the severity of spasticity vary greatly
depending on the type of disorder of the cerebro-spinal tract (hemiplegia, tetraplegia, paraplegia or
multiple sclerosis). Moreover, for the same type of disorder of the cerebro-spinal tract, the severity of
spasticity and the muscles in which it is most apparent varies from one patient to another. For these
reasons, each case has to be considered individually. It is therefore the task of the therapist to carry out an
accurate clinical evaluation of each patient in order to select the muscles on which the treatment is to be
concentrated.

In general, spasticity mainly affects the following muscles:
In the lower limbs:

- triceps surae

- quadriceps

- adductors

- gluteus maximus

In the shoulder:
- pectoralis major
- latissimus dorsi

In the upper limbs:
- biceps brachii
- flexors of the fingers and wrist

In the treatment of spasticity, NMES is applied to one or more of the following muscles, depending on
the patient: tibialis anterior, extensor of the toes, lateral peroneal, hamstrings, tensor fascia lata, deltoid,
supraspinatus, triceps brachii, extensors of the fingers and wrist.
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14.11.2.1 Protocol

Spasticity: length of treatment to be adjusted depending on progress.

If the patient is experiencing associated pain symptoms, TENS stimulation can be performed in addition on
the other channels.

In this case, the specific practical rules for TENS (electrode placement, regulation of intensity) should be
followed for each channel used for this purpose.

14.11.2.2 Treatment frequency

One or two 20 to 30-minute sessions per day.

14.11.2.3 Electrode position

Place the electrodes on the muscle antagonist to the spastic muscle to be treated. The stimulation does
not act on the spastic muscle, but on its antagonist.

14.11.2.4 Patient position

The patient and body part being treated are positioned in such a way as to achieve the maximum range
of motion. In fact, unlike the conventional rules for using NMES, it is worthwhile for these treatments to
allow for isotonic contraction of the antagonist muscle, causing movement to the maximum range of
motion, thus causing maximum stretching of the spastic muscle.

Lower limb:
leg: patient seated
thigh: prone position

Pelvic girdle:
supine position

Shoulder girdle:
patient seated, arm abducted at 30° to the body, elbow resting on an armrest

Upper limb:

patient seated

triceps: elbow in supination;

Extensors of the fingers and wrist: wrist in pronation



276 | WIRELESS PROFESSIONAL

14. HOW TO USE THE WIRELESS PROFESSIONAL ON SPECIFIC
INDICATIONS

14.11.2.5 Stimulation energy

Always work with an energy that is too low to produce muscle fibre stimulation in the spastic muscles.
The stimulation energy must however be adjusted manually so that the isotonic contraction of the
antagonist muscle causes movement to the maximum range of motion, thus creating maximum stretch of
the spastic muscle.

This action cannot be carried out if the agonist-antagonist imbalance is too great; this occurs when
spasticity of a muscle exceeds the contraction strength of its atrophied antagonist. Stimulation then only
allows for more or less reduced movement or even no movement at all.

However, the treatment should be carried out even in this situation, because stimulation, even subliminal,
has a beneficial effect on the reduction of spasticity.

14.11.2.6 Manual activation of stimulation

When the mi-SCAN is activated, the stimulation session starts automatically with a measurement of
the chronaxy. This is a short test lasting around ten seconds, which allows the optimum duration of
the stimulation pulse to be adjusted, ensuring maximum comfort. The energy should then be gradually
increased to cause the first contraction of the antagonist muscle.

Each contraction is followed by a five-second rest period. Once this rest period has finished, press any
button on any channel to trigger the next contraction.

By doing so, each contraction is triggered and therefore controlled by a manual action. This technique
provides a clear psychological benefit for the patient, who can trigger contractions with his/her good
hand, and it also makes it possible to work synchronously with the associated movements.

14.11.2.7 Associated actions

Passive mobilisation:

When the severity of spasticity causes a marked imbalance between the spastic muscle and its antagonist,
and there is a risk of joint stiffness, the therapist can complete the movement induced by stimulation using
passive mobilisation or gravity assisted posture
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14.11.3 The hemiplegic hand

In hemiplegic patients, the hand and wrist show paresis or even paralysis with more or less pronounced
spasticity of the flexor muscles and atrophy of the extensors. This highly debilitating situation can develop
into retraction, stiffening and misalignment if regular treatment is not initiated.

This specific indication is an example of using the Spasticity programme for the area most commonly
affected by debilitating spasticity.

14.11.3.1 Protocol

Spasticity

If the patient is experiencing associated pain symptoms, TENS stimulation can be performed in addition on
the other channels.

In this case, the specific practical rules for TENS (electrode placement, regulation of intensity) should be
followed for each channel used for this purpose.

14.11.3.2 Treatment frequency

One to two 20-minute sessions per day.

14.11.3.3 Electrode position

A single channel is sufficient to stimulate the extensor muscles of the fingers and the wrist.

» A small electrode is placed on the fleshy part of the epicondylar muscles approximately two finger-
widths below the epicondyle.

* The second electrode, also small, is placed on the dorsal aspect of the forearm, where the lower and
middle thirds meet.

The position of these electrodes must be adjusted so as to firstly obtain extension of the fingers, and then
extension of the wrist.

Extension of the wrist alone with flexion of the proximal and distal interphalangeal joints will not produce
optimum results.

Extension of the interphalangeal joints is therefore the first objective.

s ~ ™
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14.11.3.4 Patient position

The patient is seated beside a table. The elbow and forearm rest on the table, the shoulder is in a
functional position, with the elbow bent and the hand in pronation.

14.11.3.5 Stimulation energy

Always work with an energy that is too low to produce diffusion of stimulation to the flexors of the fingers
and wrist.

Ideally, the stimulation energy should be adjusted so that the contraction of the extensors extends the
fingers and wrist to the maximum range of movement.

The complete movement cannot be carried out if the spasticity of the flexor muscles exceeds the
contraction strength of the atrophied extensors. Stimulation will only cause reduced movement, or even
no movement at all in extreme cases.

Treatment with NMES should be carried out even in this situation, because even subliminal stimulation has
a beneficial effect on the reduction of spasticity.

To complete the extension, passive stretching is also necessary.

Combined treatment of stimulation and passive motion is therefore given.

14.11.3.6 Manual activation of stimulation

When the mi-SCAN is activated, the stimulation session starts automatically with a measurement of
the chronaxy. This is a short test lasting around ten seconds, which allows the optimum duration of
the stimulation pulse to be adjusted, ensuring maximum comfort. The energy should then be gradually
increased to cause the first contraction of the antagonist muscle.

Each contraction is followed by a five-second rest period.

Once this rest period has finished, press any button on any channel to trigger the next contraction.

By doing so, each contraction is triggered and therefore controlled by a manual action. This technique
provides a clear psychological benefit for the patient, who can trigger contractions with his/her good
hand, and it also makes it possible to work synchronously with the associated movements.

14.11.3.7 Associated actions

Passive mobilisation:

When contraction of the extensors is insufficient to mobilise the fingers and wrist to their maximum
range, the movement should be completed by passive extension.

The electrically-induced contraction is allowed to develop until the maximum extension it can produce is
achieved.

The movement is then completed by applying gentle and gradual pressure.
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14.11.4 The hemiplegic shoulder

Reminder

One of the specific problems commonly encountered in hemiplegic patients is subluxation of the paretic or
paralysed shoulder.

Atrophy with loss of strength which affects the abductor muscles of the arms (deltoid and supraspinatus
muscles) results in an inability to provide satisfactory support for the head of the humerus. In addition,
more or less pronounced spasticity of the depressor muscles of the shoulder (pectoralis major and
latissimus dorsi) causes a downward pull on the head of the humerus, which adds to the pull caused by
the weight of the limb.

This situation commonly leads to the displacement of the head of the humerus from the glenoid cavity.
Radiologically, it is clear that the axis of the anatomical neck of the humerus no longer passes through the
centre of the glenoid cavity.

This is inferior subluxation.

This subluxated shoulder can often cause pain. The pain can remain localised around the shoulder, but can
also radiate into the upper limb towards the hand through stretching of branches of the brachial plexus.
Vasomotor and trophic disorders of the hand, such as those seen in algoneurodystrophy (complex regional
pain syndrome) may be combined, resulting in classic shoulder-hand syndrome.

Use of neuromuscular electrical stimulation (NMES)

NMES of the abductor muscles of the arm (deltoid and supraspinatus) may be used to prevent or treat
atrophy and reduce spasticity in the latissimus dorsi and pectoralis major muscles.

This technique is indicated in the prevent or treatment of subluxation of the shoulder in hemiplegic
patients. Radiological investigations show evidence of re-centring of the humeral head in relation to the
glenoid cavity.

Moreover, pain in the shoulder and upper limb often associated with subluxation is effectively reduced by
this type of treatment. However, in the event of pain radiating in the upper limb, the analgesic action can
be supported by using TENS (Gate control), which is programmed on the third and fourth channel.

In shoulder-hand syndrome, in addition to shoulder pain, which is itself a secondary problem associated
with hemiplegia, complex regional pain syndrome (CRPS) can occur, which affects the hand. In this
situation, CRPS should be treated using the programmes and method described in this chapter, which deal
with this disorder (algoneurodystrophy).

14.11.4.1 Protocol

The hemiplegic shoulder
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14.11.4.2 Treatment frequency

One 25-minute session per day, five days per week, for 4 weeks.
Regular treatment carried out in one single session per week may then be necessary in the absence of
significant recovery or the persistence of considerable spasticity of the pectoralis major muscle.

14.11.4.3 Electrode position

Two channels are used to stimulate the abductor muscles of the arm.

One channel for the deltoid and the other for the supraspinatus.

* A small electrode is placed on the lateral aspect of the shoulder, in the middle of the deltoid muscle;
* another small electrode is placed on the outer part of the supraspinatous fossa.

For optimum effectiveness, the positive pole should preferably be positioned on the small electrodes which
correspond to motor points. The negatives poles are connected to the two outputs of a large electrode
placed on the acromion like an epaulette.

If there is painful irradiation towards the hand and forearm, TENS stimulation is available on channels 3
and 4.

For TENS, two large electrodes are used for each channel, positioned to cover or follow the painful area or
irradiation.

4 N

14.11.4.4 Patient position

The patient is seated beside a table, with his/her elbow and forearm resting on a cushion on the table.
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14.11.4.5 Stimulation energy

The energy is gradually increased for each contraction until the maximum tolerable energy level is reached.
The therapist plays a fundamental role in encouraging and reassuring the patient, who can then tolerate
levels of energy that produce powerful contractions.

If the TENS programme is used on channels 3 and 4, the energy will be adjusted on these channels so that
the patient clearly feels moving tingling.
However, care must be taken to ensure that the energy is low enough to avoid any muscle contraction.
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14.12 Treatment of venous insufficiency

Unlike occasionally experiencing heavy legs, venous insufficiency is a result of organic damage to the

vein walls which clinically manifests as large or small varicose veins. These are the result of a permanent
dilation, secondary to the hyperpressure and stasis of the venous blood, to which is added progressive
hypoxia of the intima (inner layer of the wall).

The deficiency of the valves of the deep veins and the perforating veins is behind this process. Their role in
preventing the regurgitation of venous blood is no longer guaranteed. Hydrostatic pressure is accentuated
and muscle contractions are no longer sufficient to evacuate the venous blood.

The blood stagnates and causes hyperpressure in the superficial veins until varicose distensions are
produced.

Stasis oedema is often associated with venous insufficiency, but not always. Moreover, this oedema may
be present or absent in the same patient, depending on the time of day and how much time the patient
has spent standing up.

We must therefore distinguish between:
e. Venous insufficiency without oedema.
f. Venous insufficiency with oedema.

The implications for the type of the electrostimulation programme are different depending on whether
there is or is not an oedema associated with varicose veins.

The electrode placements for these programs are proposed with 4 stimulation channels (WIRELESS
PROFESSIONAL 4CH devices)

14.12.1 Venous insufficiency without oedema

On one hand, electrical stimulation must allow for an increase in the general blood flow (arterial as well as
venous) so as to improve the circulation of the interstitial fluid and increase oxygenation of the tissues and
the intima of the veins. On the other hand, it is necessary to drain the veins as much as possible to combat
stasis. The increase in arterial flow (and therefore capillary flow, and therefore venous flow) is achieved by
means of the optimum low frequency for increase of flow, i.e. 8 Hz.

The deep veins are drained by being compressed, which is caused by tetanic contractions of the leg
muscles. The programme therefore consists of short tetanic contractions of the leg muscles, separated by
long active pauses to increase the flow.

14.12.1.1 Protocol

Venous insufficiency 1
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14.12.1.2 Treatment frequency

3 to 6 sessions per week for approximately 6 weeks to treat the acute episode.
It is then recommended to keep up treatment with a few weekly sessions.

14.12.1.3 Electrode position

Two channels are required for each leg.

» A small electrode is placed just under the head of the fibula on the common peroneal nerve, and

 another small electrode in the upper part of the popliteal fossa over the tibial nerve.
For optimum effectiveness, the positive poles should preferably be positioned on these two small
electrodes.

* The two other negative poles are connected to the two outputs of a large electrode placed on the upper
part of the calf, just below the popliteal fossa.

14.12.1.4 Patient position

The patient must be in a supine position with his/her legs inclined so that gravity encourages venous
return.

14.12.1.5 Stimulation energy

For the draining stage (contraction): the energy must be gradually increased until a significant and
balanced contraction is being caused for all stimulated muscles.

For the activation stage of blood circulation: the energy must be increased until clearly visible muscle
twitches are obtained.
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14.12.2 Venous insufficiency with oedema

The presence of oedema, particularly when it does not go upon wakening, completely changes the
electrical stimulation programme.

Oedema is caused by blood plasma leaking through the venous membranes, due to hyperpressure in the
distal veins. In this case, it is not possible to use the low arterial flow increase frequencies because they
reduce peripheral vascular resistance, increase the perfusion pressure of the capillaries and risk aggravating
the oedema.

On the other hand, tetanic contractions encourage drainage of the deep veins and drainage of the
oedema, provided they are carried out in a certain order and under certain conditions.

The most effective way consists of producing an initial ejection effect in the leg and then in the thigh,
without relaxing the compression of the deep veins in the leg.

In this way, the venous blood is pushed in the first stage towards the thigh by a contraction of the leg
muscles.

Then, in the second stage, the contraction of the thigh muscles eject the blood upwards, provided
however that the leg muscles remain contracted to prevent regurgitation.

14.12.2.1 Protocol

Venous insufficiency 2

14.12.2.2 Treatment frequency

3to 6 sessions per week for approximately 6 weeks to treat the acute episode.
It is then recommended to keep up treatment with a few weekly sessions.

14.12.2.3 Electrode position

It is necessary to work in staggered contractions mode.

This means that only channels 1and 2 start to produce a tetanic contraction, while channels 3 and 4 are at
rest.

After 3 seconds of tetanic contraction via channels 1and 2, the contraction starts only on channels 3 and 4,
while the contraction induced by channels 1and 2 continues.

After 3 seconds of simultaneous contraction on the four channels, there is a complete rest phase of 20
seconds on the four channels.
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For this program, it is therefore particularly important to follow the order of channel numbers below:

For the calf (channels 1and 2):
» A small electrode is placed just under the head of the fibula on the common peroneal nerve, and
 another small electrode in the upper part of the popliteal fossa over the tibial nerve.
For optimum effectiveness, the positive pole should preferably be positioned on these two small
electrodes.

a N

For the thigh (channels 3 and 4):

For the quadriceps (channel 3):

* a large electrode is placed diagonally on the lower third of the quadriceps,

* a second large electrode is placed at the top of the thigh.
For optimum effectiveness, the positive pole should preferably be positioned on the large lower
electrode.

For the hamstrings (channel 4):

* a large electrode is placed diagonally on the lower third of the hamstrings,

* a second large electrode is placed diagonally on the upper third of these muscles. For optimum
effectiveness, the positive pole should preferably be positioned on the large lower electrode.
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The two other negative poles are connected to the two outputs of a large electrode placed on the upper
part of the calf, just below the popliteal fossa.

14.12.2.4 Patient position

The patient must be in a supine position with his/her legs inclined so that gravity encourages venous
return.

14.12.2.5 Stimulation energy

Adjust the stimulation energy to obtain significant contractions for the 4 channels and if possible, at a
higher level on channels Tand 2 than on channels 3 and 4.
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14.13 Treatment of arterial insufficiency in the lower limbs

We will limit this chapter to insufficiency of the arteries in the lower limbs.

High blood pressure, smoking, cholesterol and diabetes are among the main causes of progressive
deterioration of the arterial walls (arteriosclerosis).

This presents as narrowing of the arteries with, consequently, a reduction in the blood flow in the tissues
downstream of the narrowed arteries.

The less well irrigated tissues suffer and become hypoxic, all the more so because the width of the arteries
has shrunk and more intense activity requires more oxygen.

Arterial insufficiency in the lower limbs is conventionally divided into four clinical stages. These four
stages (I, I, Ill, and 1V) depend on the approximate severity of the loss of blood flow and the tissue-related
consequences.

Stage | is asymptomatic. In a clinical examination, an arterial murmur can be heard, which is evidence of
narrowing, although the patient has no complaint.

In Stage Il, the reduction in the flow causes pain in the legs when walking. At rest, the flow is sufficient,
but it cannot meet tissue requirements during physical activity: the patient suffers from “intermittent
claudication” (1C).

This means that pain occurs after walking a certain distance (the shorter the distance, the more severe the
condition); in the end, this pain makes the patient stop: then, after a recovery period, the pain lessons and
the person can resume walking until the cycle starts again.

Stage Il is characterised by constant pain, including when at rest. Blood flow is so reduced that the tissues
constantly suffer from hypoxia with a continual presence of acid metabolites.

Stage IV corresponds to suffering that is so advanced that tissue necrosis with gangrene occurs. This is
then called critical ischaemia, a condition which often leads to amputation.

Only Stages Il and Il can benefit from treatment by electrostimulation.
Stage IV is an emergency situation and requires surgical treatment.
Stage | is asymptomatic and the patient has no complaint.
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14.13.1 Stage Il arterial insufficiency

With intermittent claudication (Stage II), the muscle fibres suffer from an oxygen shortage during physical
activity.

The narrowed arteries cannot meet the fibres’ need for oxygen, which increases with walking.

With a chronic reduction in blood flow and a lack of oxygen, the capillary network degenerates and the
fibres lose their oxidative power.

They use the little oxygen that they still receive increasingly badly.

Therefore, the problem becomes twofold: very little oxygen provided and poor use of what oxygen there
Is. Low frequency stimulation can act on the fibres’ capacity to use oxygen.

Considerable studies have shown that low frequency stimulation leads to an improvement in the oxidative
capacity of the stimulated muscle (increase in the number and size of mitochondria, increase in oxidative
enzymatic activity). Electrostimulation therefore improves the tolerance of muscle fibres to physical
activity in the case of arterial insufficiency and thus increases the walking range of patients suffering from
iIntermittent claudication.

14.13.1.1 Protocol

Arterial insufficiency 1

14.13.1.2 Treatment frequency

5 sessions per week for 12 weeks to treat the acute episode.
It is then recommended to keep up treatment with a few weekly sessions.
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14.13.1.3 Electrode position

Two stimulation channels are required for each leg.

» A small electrode is placed just under the head of the fibula on the common peroneal nerve, and

» another small electrode in the upper part of the popliteal fossa at the nerve trunk of the tibial nerve.
For optimum effectiveness, the positive pole should preferably be positioned on these two small
electrodes.

* The two other negative poles are connected to the two outputs of a large electrode placed on the upper
part of the calf, just below the popliteal fossa.

~

14.13.1.4 Patient position

Place the patient in a comfortable position.

14.13.1.5 Stimulation energy

Adjust the stimulation energy to the maximum level the patient can tolerate, to recruit as many fibres as
possible.



290 | WIRELESS PROFESSIONAL

14. HOW TO USE THE WIRELESS PROFESSIONAL ON SPECIFIC
INDICATIONS

14.13.2 Stage Ill arterial insufficiency

The same benefit can be obtained using low frequency electrostimulation in Stage Il arterial insufficiency.
In this case, because of the more severe obstruction of the arterial width and the more serious
deterioration of the muscle qualities, stimulation frequencies lower than those used for intermittent
claudication must be used.

To carry out a Stage Il arterial insufficiency session, we will proceed in the same way as in stage I, but
using a programme adapted to more severe deterioration of the arterial capital.

14.13.2.1 Protocol

Arterial insufficiency 2
The protocol is absolutely identical, apart from the patient position.

14.13.2.2 Patient position

The difficulty with which the arterial blood is transported to the distal extremities makes it preferable to
position the patient in such a way that gravity aids the arterial circulation.

The patient is therefore placed on a comfortable seat in such a way that does not compress the posterior
arterial trunks.
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