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TENS er en ikke medikamentell behandling som gir 
elektriske strøm via huden for å påvirke kroppens eget 
smertekontrollerende system.
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Har behandling med TENS en ny æra?

• NY forståelse?

• Nye bruksrutiner
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Ulike typer nervestimulering for smerte

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

5



21.10.2024 Sara Maria Allen 6
SM Allen 151024 Trondheim

6



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 (Stillings1975)

• 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

Taktile           Motor            Pain         Pain

30-70m/s      70-100m/s     12-30m/s   0,5-2m/s
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Virkningsmekanismer for TENS

• Kortikal hemming (eks 
Placebo)

• Aktivering av endogene 
opioider gir decenderende 
inhibisjon 

• Sympaticusinhiberende 
effekt (vasodilatasjon, 
indirekte smertedemping) 

• Pre og postsynaptisk 
inhibering (Portteorien) 

  (Sluka &Walsh 2003, 2014)
   
   

(Hansson 1997)
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Mål med behandling med TENS

• Helbredende effekt ? Nei

• Rehabiliterende ? Nei, men mulig sekundært for 
noen

• Smertelindring? Ja
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Enkelt sagt om frekvenser i Norge

• Høyfrekvent TENS  80-120 Hz

• Lavfrekvent (Burst) TENS 2 Hz
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Frequencies

• High frequency, conventional (50-250Hz)

• MO- Modulated (wave duration or frequency) 

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

• Burst, Low frequency or AL-TENS- (2 Hz) 

- activates A alpha fibers (krever muskelaktivitet)

• Low frequency TENS (1-10 Hz) Brukes ved kvalme

• MF- Mixed frequency, Han (3s High/ 3s low)

• 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 årene. Bedre forståelse for 
hvordan TENS best skal brukes. 
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Many methodological drawbacks

•   Small sample size

•   Description of diagnostic criteria  

• Selection of patients  

• Double blinding

• 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

• Studier på dyr og menneske viser større analgetisk 
effekt ved høyere intensitet  

 (Rakel 2010, Moran 2011, Aarskog 2007)

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

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

Tiltak:

• Behandlingspause

• Forandre pulsbredde, stimuleringstype og plassering
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Prinsipper for stimulering

• Begynn stimulering i smertefullt område

• Start med høyfrekvent strøm

• Intensitet rett under smertegrensen

• Parestesier fra strømen skal føles i det smertefulle
området

Ny æra: Prøve flere plasseringer og stimuleringer. 
Bedre kunskap hos behandler. 
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Recommendations for success
1. Parestesia from TENS in the painful area.

2. Intensity of stimulation is critical (Lazarou 2009).

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

4. Stimulate when needed, both during activity and rest. 

5. Stimulation duration minimum 1 hour (Johnson 1991).

6. Treatment trial period daily for 1-4 weeks. 

7. 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 æra: Ha realistiske forventninger til effect.

(Lofthus & Allen 2006, Bennet 2011, Sluka m fl 2013, M Johnson 2022)
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• Non - invasive

• No risk for addiction

• Few side effects

• Few contraindications

• Portable and self administrative

• Can be used at home and at work

• Less expensive than pain medication for chronic pain 
patients

Ny æra: Informere pasienten om dette.

Advantages of TENS
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Disadvantages

• Much effort

• Can be impractical to use in daily life

• Can be difficult to place the electrodes 

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

Ny æra: Hjelp pasienten med å få det til
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Contraindications

• Pacemaker 

• Not over pregnant uterus (first trimester)

• Anterior part of the neck
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Prior to the TENS session

• 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
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Peripheral neuropathic pain in lower 
extremity

• Proximal to the nerve 
lesion 

• Where the nerves run 
superficially

• Peroneal nerve, tibial
nerve, sciatic nerve

• 80 Hz modulated

SM Allen 151024 Trondheim

27



SM Allen 151024 Trondheim

28



SM Allen 151024 Trondheim

29



SM Allen 151024 Trondheim

30



Sårtilheling
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Nerveinnervasjon av henderna
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Peripheral neuropathic pain in upper 
extremity

• Where the nerves run 
superficially

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

• Where the nerves run 
superficially

• peoneal nerve, tibial
nerve, sciatic nerve

• Lumbalt (L/S) 

• 80 Hz modulated
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Neuropathy after hernia surgery
Scrotum pain 

• Where the nerves run 
superficially

• IIio inguinal nerve, 
genito femoral nerve

• 80 Hz modulated
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Facial pain
• 80 Hz 

• Trigeminal nerve

• 60 microsec 

pulswidth or moduleted

• Small electrodes

Headache (Mousavi 2011)

• Great auricular nerve

• Temporal and 
occipital region
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Post herpethic neuralgia
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Finner søknadsskjema i DIPS
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Ny æra?

• Mer kunnskap om forventet effekt og bruk av TENS.

• Pasienten må få det til. Blir det brukt?

• Utvalg av pasient ikke diagnose.

• Hva er alternativet? Medikamentell beh? 

• Pasienten må ville bruke TENS.

• Ikke kun hos fysioterapeut.
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Takk
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TENS ved nevropatisk smerte

• 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. 

• 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. 

• 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. (DeSantana 2008)
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