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TENS er en ikke medikamentell behandling som gir
elektriske stregm via huden for a pavirke kroppens eget
smertekontrollerende system.
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Har behandling med TENS en ny ra?

e NY forstaelse?
e Nye bruksrutiner
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Ulike typer nervestimulering for smerte

Repetitive transcranial magnetic stimulation
Conditions treatable with repetitive transcranial
magnetic stimulation

1) Neuvropathic pain

2) Fibromyalgia

Deep brain stimulation 3) Chronic headaches
Conditions treatable with deep brain stimulation
1) Refractory complex regional pain syndrome

2) Refractory neuropathic pain y a—-
F- 2 o~
-

SN Direct cranial stimulation
Motor cortex stimulation Conditions treatable with direct
Conditions treatable with motor cortex stimulation ’.. k\ cranial stimulation
1) Refractory complex regional pain syndrome > — 1) Fibromayalgia
2) Refractory neuropathic pain ’ ' 2) Neuropathic pain

Spinal cord stimulation

Conditions treatable with spinal cord stimulation
1) Failed back surgery syndrome

2) Complex regional pain syndrome

3) Peripheral neuropathies

Dorsal root ganglion stimulation

Conditions treatable with dorsal

root ganglion stimulation

1) Focal complex regional pain
syndrome (often after surgery)

Peripheral nerve stimulation

Conditions treatable with peripheral nerve stimulation
1) Post-stroke neuropathic pain

2) Mononeuropathies of the trunk or extremity

\ !
1} :
Transcutaneous electrical nerve stimulation J \ ¥

Conditions treatable with transcutaneous | /

Electrical nerve stimulation V
1) Neuropathic pain g']\‘

A1

Figure 1: Schematic drawing showing the different forms of neuromodulation and the conditions most amenable to treatmentPeripheral nerve stimulator
pulse generators might be implanted or external. Adapted with permission of artist Tricia Park (Cornell University, Ithaca, NY, USA)
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De vanligste TENS apparatene i Norge
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A TENS machine from Sumatra
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History

* Ancient Egyptians treated pain with electrical fish 2500BC

* The Roman fysician Scribonius Largus documented the first
report of use in medicine 46AD (kane and Taub 1975)

* The first prototypes of TENS 18th century stilings1975)

 Melzack and Wall provided physiological rationale for
electroanalgesic effects in 1965

* Screening device (TENS) for considering spinal cord stimulation
(SCS) (Shearly 1974)
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Nerve fiber activation by increased
amplitude

AP A Ad C
Taktile Motor Pain Pain
30-70m/s  70-100m/s 12-30m/s 0,5-2m/s
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Virkningsmekanismer for TENS

e Kortikal hemming (eks
Placebo)

e Aktivering av endogene
opioider gir decenderende
inhibisjon

e Sympaticusinhiberende
effekt (vasodilatasjon,
indirekte smertedémping)

e Pre og postsynaptisk
inhibering (Portteorien)

(Sluka &Walsh 2003, 2014)

cortex cerebri

hypothalamus

akveduktus cerebri

PAG

nucleus raphe magnus
(NRM)

formatio retikularis

tilllsubkortikala omraden
amt kortex cerebri

Priméra
somatosensoriska cortex

HJARNA

=— thalamus

tr. spinothalamikus

tr. spinomesencephalikus

HJARNSTAM

S, spinoretikularis

RYGGMARG

tr. spinothalamikus lat.
tr. spinoretikularis
tr. spinomesencephalikus

(Hansson 1997)
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Mal med behandling med TENS

e Helbredende effekt ? Nei

e Rehabiliterende ? Nei, men mulig sekundaert for
noen

e Smertelindring? Ja
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Enkelt sagt om frekvenser i Norge

e Hpyfrekvent TENS 80-120 Hz

e Lavfrekvent (Burst) TENS 2 Hz
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Frequencies

e High frequency, conventional (50-250Hz)
e MO- Modulated (wave duration or frequency)

- activate large diameter A beta fibers (bergringsfibrer) Den
stimuleringen de fleste pas liker best.

e Burst, Low frequency or AL-TENS- (2 Hz)
activates A alpha fibers (krever muskelaktivitet)

e Low frequency TENS (1-10 Hz) Brukes ved kvalme
e MF- Mixed frequency, Han (3s High/ 3s low)

e High intensity conventional stimulation (Angina, dysmenore)
- activates small diameter A delta fibers.
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Evidence situation

* Systematic reviews are often inconclusive

* Animal models show good evidence for the use of
TENS

* Clinical research is less convincing

* Fler og bedre studier siste arene. Bedre forstaelse for
hvordan TENS best skal brukes.
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Many methodological drawbacks

. Small sample size
J Description of diagnostic criteria
. Selection of patients

. Double blinding

J Description of assessment and evaluation

. Lack of follow up

. Description of drop outs and adverse effect
. Identical machines

Different rutines for use of TENS (Bennet 2011, Johnson

2022)
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Intensitet

e Studier pa dyr og menneske viser st@grre analgetisk

effekt ved hgyere intensitet
(Rakel 2010, Moran 2011, Aarskog 2007)

e Etter titrering etter ca 5 min. (Pantaleao 2011)
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Tilvenning

e Langvarig stimulering kan gi tilvenning og redusert
effekt (Liebano 2011, Chandran 2003)

Tiltak:

(‘\

e Behandlingspause

e Forandre pulsbredde, stimuleringstype og plassering

Sr?il\?msitetssykehus SM Allen 151024 Trondheim
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Prinsipper for stimulering

e Begynn stimulering i smertefullt omrade
e Start med hgyfrekvent strem
e |ntensitet rett under smertegrensen

e Parestesier fra stremen skal fgles i det smertefulle
omradet

Ny zera: Pr@ve flere plasseringer og stimuleringer.
Bedre kunskap hos behandler.
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Recommendations for success

1. Parestesia from TENS in the painful area.
Intensity of stimulation is critical (Lazarou 2009).

Stimulate when in pain. Effect during and directly after stimulation. Not
weeks or months after.

Stimulate when needed, both during activity and rest.
Stimulation duration minimum 1 hour (Johnson 1991).
Treatment trial period daily for 1-4 weeks.

Tailor stimmulation according to the patients individually needs. (Sluka
2006, Johnson 2022).

8. Evaluate of treatment pain, function, physical activity, quality of life and
need of pain medication (Dworkin 2007).

9. Ny @era: Ha realistiske forventninger til effect.

w N

N o Unos

(Lofthus & Allen 2006, Bennet 2011, Sluka m fl 2013, M Johnson 2022)
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Advantages of TENS

e Non - invasive

e No risk for addiction

e Few side effects

e Few contraindications

e Portable and self administrative

e Can be used at home and at work

e Less expensive than pain medication for chronic pain
patients

Ny zera: Informere pasienten om dette.
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Disadvantages

e Much effort
e Can be impractical to use in daily life
e Can be difficult to place the electrodes

e Can be difficult to find experienced therapists to do
the testing

Ny aera: Hjelp pasienten med a fa det til

!IIU!U!Z gara |5|ar|a ﬂ”en 2
fose
°
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Contraindications

e Pacemaker

e Not over pregnant uterus (first trimester)
e Anterior part of the neck
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Open access

Original research

BM) Open Efficacy and safety of transcutaneous

electrical nerve stimulation (TENS) for
acute and chronic pain in adults: a
systematic review and meta-analysis of

381 studies (the meta-TENS study)

Mark I. Johnson @ ,' Carole A. Paley @, Gareth Jones,’
Matthew R. Mulvey © ? Priscilla G. Wittkopf @
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Prior to the TENS session

e Examine the tactile sensibility of the painful area.
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Treatment of painful periferial neuropathy
electrode placement along the nerve
peroneal nerve tibial nerve

uscles supplied by the
tibi erve (after Lanz-Wachsmuth)

en rondneim
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Peripheral neuropathic pain in lower
extremity

e Proximal to the nerve
lesion

e \Where the nerves run
superficially

e Peroneal nerve, tibial
nerve, sciatic nerve

e 80 Hz modulated

27
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Sartilheling
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Nerveinnervasjon av henderna

palmar dorsal

N. medianus
™ N. radialis
™ N. ulnaris

o
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Peripheral neuropathic pain in upper
extremity

e \Where the nerves run
superficially

e Over median nerve,
ulnar nerve, radial
nerve, plexus brachialis
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Chronic low back pain with projected
pain in a leg

e \Where the nerves run
superficially

e peoneal nerve, tibial
nerve, sciatic nerve

e Lumbalt (L/S)
e 80 Hz modulated
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Neuropathy after hernia surgery
Scrotum pain

e \Where the nerves run
superficially

e |lio inguinal nerve,
genito femoral nerve

e 80 Hz modulated
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Facial pain . 20 Hy
e Trigeminal nerve
e 60 microsec
pulswidth or moduleted

e Small electrodes

Headache (Mousavi 2011)
> .9 e Great auricular nerve
| O

e Temporal and
occipital region

( \ 0l .
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Post herpethic neuralgia
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Finner spknadsskjema i DIPS

Oslo

universitetssykehus

Behandlingshjelpemidler- spesialisthelsetjeneste utenfor sykehus

De regionale helseforetakene skal serge for at personer med fast bopel eller oppholdssted innen helseregionen tilbys
spesialisthelsetjeneste i og utenfor institusjon. Behandiingshjelpemidier er spesialistheisetiensste utenfor sykehus

Hvilke behandlingshjeipemidier som omfattes av *serge for* ansvaret vil endre seg over fid og de enkelte helseforetak vil kunne ha
ulike oppfatningsr | enkelte tilfelier.

Pé nettstedst www behandiingshjelpemidier no finnes oversikter over behandlingshielpemidier og tiherende forbruksmateriell som
dekkes av helseforetakene. Oversikten er ikke utfyllende.

Spersmal om behandlingshjelpemidier og iharende forbruksmateriell rettes til nasmmeste helseforstak som har ansvar for
behandlingshjelpemidier.

Ansvarlige helseforetak

Helse Nord
Helse Vest

Nordlandssykehuset HF Helse Stavanger HF Oslo universitetssykehus HF, Ulleval

Behandlmgsmelpem\a\er Een.maungsmelpemmer Avdeling ‘orbeh:r\ulmgsme\pemld\er
Postboks 810 Postboks 4858 Nydal

TE\E‘\:H et 4088 St auanger 0424 Oslo

E-po: Telefon: 515134 85 Telefon: 23 01 85 04

fo E-post. ost: Bhmil

Universitetssykehuset Nord-Norge HF Helse Bergen HF Vestreviken HF

Behandiingshjsipemidier Seksjon for

StOlavsgf Haukeland universitetssjukehus 3004 Drammen

9480 Harstsd Pestboks 1400 Telefon: 32 80 38 00

Telefon: 77 01 5111 5021 Bergen post

E-post: behandingshjsipemidisr@unn.no Telefon: 55 87 4177 behandingshislpemidierfvestraviken no
E-post sbhi@helse-bergen no

Helse Finnmark HF Sykehuset i Vestiold HF

Eehandlmgsmelpem\d\er Helse Fonna HF Eehandllngsme\pw\dler

Posthoks Seksjon for behandlingshjelpemidier Postboks 21
815 Kirkenes Haugesund sjukehus 3103 Tznsberg

Telefon: 78 67 30 85 Pestocks 2170 Telefon: 33 34 24 03
E-post 5504 Haugesund ost: bhm@siv.no
behandlingshielpemidier@helse-finnmark no Telefon: 52 73 46 50

E-post. Akershus universitetssykehus
Helgelandssykehuset HF i
Senter for behandlingshjelpemidier 1478 Larenskog
Posthoks 513 Halca Farda HF Telefon: 67 66 3 50
8201 Sandnessjeen Farde sentralsjukehus ost: bhmi@ahus.no
Telefon: 75 06 52 73 Behandlingshjelpemidler
E-post: bhm(@helgelandssykehuset no G807 Ferde ‘Sykehuset Innlandet HF Elverum

Telefon: 57 83 68 71 P————

vdeling Medisinsk teknikk og
Universitetssykehuset Nord-Norge HF Te'e!::s srEaseTs behandiingshjelpemidier
Behandiingshjslpemidier behandingshielpemiddelordninga@heise: | 2418 Elverum
Ringvegen 102 forde no Telefon: 62438830
D12 Tromse — ost hmiilsykehuset-innlandet no

Teleton: 77 65 28 33
E-post: behandiingshieipemidier@unn.no ‘Seriandet sykehus HF

Enhet for beh:ndlmgsl’uelpe(r\d\er

Helse Midt-Nory Helse Sor st Serviceboks 4
5804 kit lansand

Te\efar\ 38073010
ost: hme@sshtne

St. Olavs Hospital HF Sykehuset Bstfold HF
Regianal enhet far el

Postboks 3250 Sluppen Eocthoke 200 Sykehuset Telemark HF
7008 Trondheim 1714 Gralum Behandiingshjeipemidler
Telefon: 72 57 63 00 Telefon: 69 86 53 80 Ulefossveien 55

E-post no E-post postmotiski@so-h 3710 Skien

Telefon: 35 00 34 05
ost: Bhm@sthi.ng
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Ld Helse Sor-@st
[ X X J Helse Midt-No
® Helse Vest RH

Helse Nord RHF

RHF Utlan av behandlingshjelpemidler
I'Fge RHF Utlevering av forbruksmateriell

SKJEMAET SENDES | SIN HELHET TIL HELSEFORETAKET

ASIENT OG LEVERINGSADRESSE
Etemavn, omavn: Bostedskommune Fodselsnr. (11 siffer)

Raressa: Telaton hjemme: Teiefon jobo: Mobieieton:
Postnr_ og poststed e

)
IC0-10 diagnosekede som begrunner behov for uilan av utstyr (skal fylles ut)

Hoveddiagnose-kode (ICD-10

Inntil 2 bi-diagnose-koder (ICD-10%

Grig begrunnelse:

UTSTYRSBESKRIVELSE (Lisle over akiuelt forbruksmateriell dokumenteres pa eget ark. Se: www. behandlingshjelpemidier.no)

Titakets varighat
Varig O

Tidsavgrensst [

ERKL/ERING OG UNDERSKRIFT AVI PA VEGNE

oppfalging er kjent og a

Spesiaiist

» Jeg har fitt tilstrekkelig oppisingi bruk av utstret. Viders

* Jeg er kiar over at behandlingshjslpemiddelet er helseforstakats
=iendom, og st det skal tas vare pa. Nar jeg ikke lengerharbruk = Jeg samiykker i at helseforstake: kan innhente nedvendige lilegg=-
o e, Skl et loveres ilbake sl nelscfoteiaker caer aviale

Innstillinger, type, sterreiser, mal, For helseforetaket
iosering O2 i Umin, varghet mv. Utstyrsregnr. efe.:
OPPLARINGS- JOPPFELGINGS-ANSVARLIG (Se retningsiinjer: www.behandlingshjelpemidier.no}
Kommentar.
[0 Pasienten har fit: opplssring i bruk av utstyret
O  oOpplaring er avtait med:
Opplasrings! oppfelgingsansvariig person Navn pa institusion’ avdelinglegesenter Telefonnr.

AV PASIENTEN

unadvendig verditap unngs.

database.

Underskrift

* Utstyr kan ikke selges. gis bort, lines ut, Ieies ut. bylles, pantseties
mv. Jeg plikter & serge for at utidnt uts:

epplysninger og at opplysninger knyttat il rekvirering og u
utstyr og utlevering av forbruksmateriel registreres i eetoreiahets

yr biir handtert skk at

Telefonnr.

Adresse:

Dato, underskrit og ID-nummer

Postnr. og poststed

Dato, underskrift og stempel

Nasjonalt skjema rev 20130311 (Word 97-2003)

Mer informasjon: www.behandlingshjelpemidier.no
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Ny aera?

e Mer kunnskap om forventet effekt og bruk av TENS.
e Pasienten ma fa det til. Blir det brukt?

e Utvalg av pasient ikke diagnose.

e Hva er alternativet? Medikamentell beh?

e Pasienten ma ville bruke TENS.

e |kke kun hos fysioterapeut.
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Takk
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TENS ved nevropatisk smerte

e G.Cruccu, T. Z. Aziz, L. Garcia-Larrea et al., “EFNS guidelines on neurostimulation
therapy for neuropathic pain,” European Journal of Neurology, vol. 14, no. 9, pp. 952—
970, 2007.

e W. Gibson, B. M. Wand, and N. E. O'Connell, “Transcutaneous electrical nerve
stimulation (TENS) for neuropathic pain in adults,” The Cochrane Database of Systematic
Reviews, no. 9, article CD011976, 2017.

e W. Gibson, B. M. Wand, C. Meads, M. J. Catley, and N. E. O'Connell, “Transcutaneous
electrical nerve stimulation (TENS) for chronic pain - an overview of Cochrane reviews,”
The Cochrane Database of Systematic Reviews, no. 4, article CD011890, 2019
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Peripheral neuropathic pain

Significant short term effect of TENS. Textbook of pain

2006 (Nathan,Wall-74, Loeser -75, Thorstensson -77, Eriksson -79, Bates, Nathan-80,
Johnson-91, Mayber,DeJongte-94, Kumar-97, Lampl-98, Fenollosa-99,)

Review. Show short term effect and few side effects.
(Lofthus, Allen 2006)

EFNS guidelines on neurostimulation for neuropathic
pain.HF TENS harmless and better than placebo(c).
Dose is crucial. (cruccu 2007)

Review. TENS Effective for painful diabetic neuropathy.

(Dubinsky and Miyasaki 2010)

Review. Treatment of hyperalgesia and pain.
Changes in the peripheral nervous system and in the
spinal cord and descending inhibitory pathways in
respons to TENS. (pesantana 2008)
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