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Abstract
Transcutaneous electrical nerve stimulation

(TENS) is accepted in the treatment of chronic pain, even
if the mechanism of therapeutical dynamics is not known
exactly up to now. The value of TENS in the treatment of
headache, particularly vascular headache is discussed
controversially. Several studies indicate that the efficacy
of TENS can be measured  by means of quantitative
evaluation, and different stimulus patterns revealed to be
effective in a different way. So the question was, whether
different stimulation patterns lead to different results in
the treatment of vascular headache.

19 patients with vascular headache were
investigated. During a three week neurological
rehabilitation program they received a TENS therapy
following an A-B-A design with having therapy during
week one, having no therapy during week two and again
having therapy during week three. The therapy was
performed each day (seven days), twice daily with a
duration of 20 minutes each, with an intensity which was
chosen slightly above the sensory threshold. Electrodes
were placed over the temporal region and over the
zygomatic bone when the pain was unilateral, and over
FZ und PZ when the pain was localised bilaterally. There
was no other variation in the therapy regime then with
frequency: Six patients (group I) received a stimulation
pattern with continuous impulses of 80 Hz, six patients
(group II) a burst-stimulation and seven patients (group
III) a variable impulse pattern. The therapeutical effect
was estimated using a 100 mm visual analogue scale
which had proved to be reliable before.

A significant improvement was seen with each of
the three therapy forms: +32.1 mm (group I), +18.8 mm
(group II) and +28.7 mm (group III). The difference
between group I and II was significant with p≤0.011, the
difference between group III and II with p≤0.040.

There is up to now no satisfying explanation for
the efficacy of TENS. According to the present results,
TENS-therapy is clinically effective in reducing vascular
headache, potentially via a direct effect on the
intracranial blood flow. When using TENS, the continuous
stimulation pattern can be recommended just like the

stimulation regime with variable impulse patterns.
Electrotherapy with bursts in the low frequency range is
effective, too, but significantly less. The next step of the
investigation will be a flow study using transcranial
Doppler sonography.

1. Introduction
During the last decades, a large amount

of diseases associated with various pain
syndromes have been investigated concerning
the effectivity and the clinical value of
transcutaneous electrical nerve stimulation
(TENS and related abbreviations like TNS,
PENS etc.), and additionally a lot of papers
have been published on experimental results.
In the treatment of headache, particularly
vascular headache the clinical value of TENS
has been discussed controversely during the
last decade. Part of this discussion might be
the uncertainty of which kind of TENS has to
be used, e.g. above all, which frequency or
which stimulation pattern is thought to be best.
Studies on pain threshold in healthy subjects
indicate very clearly a dependency of TENS-
efficacy and the stimulation pattern. Kröling et
al. investigated a variety of patterns and found
80 Hz to be most effective, followed by
frequency modulated stimulation and 2 Hz,
being superior to the burst mode or the so-
called “stochastic” mode of stimulation.

These dependencies of stimulation
pattern and efficacy in healthy subjects lead to
the question, if different stimulus patterns of
TENS might also play a role in the clinical value
of TENS when treating patients with vascular
headache.

1.1. Previous Work
Patients
Nineteen patients with vascular headache were

investigated (8 male, 11 female; age 41.4±9.3 ys; time of



disease 10.1±7.8 ys). Diagnosis was made by one
investigator (T.M.) according to the "Classification and
Diagnostic Criteria for Headache Disorders, Cranial
Neuralgias and Facial Pain". Six patients (group I) were
treated with a continuous stimulation pattern of 80 Hz, six
patients (group II) received a burst-stimulation and seven
patients (group III) a variable impulse pattern.

Stimulation
Electrotherapy was performed in randomized

groups during an indoor rehabilitation in series of seven
days following an A-B-A design, twice daily with a
stimulation time of 20 minutes each and an I intensity just
avove sensory threshold. A = therapy, B = no therapy.
Devices of the following companies were used: Bentronic,
Enraf Nonius, Innocept. For patients with unilateral
headache, electrode position was chosen frontal and
lateral. In cases of bilateral headache, the electrode
position was chosen on nasion and inion.

Outcome measurement
Parameter of the therapeutical outcome was a

vertical visual analogue scale (VAS) with a length of exact
100 mm. The exact length and the meaning for evaluation
was not noticed by the patient. The indications of the VAS
reached from "no pain" to "extreme pain". The patients
made estimations on their actual pain once weekly, before
and just after one series of therapy (Fig. 1)

Fig. 1: Visual Analogue Scale (example)

Results
Significant improvement (p≤.02) was seen in each

of the three groups, while the therapy form 80 Hz showed
most effective, followed by the variable frequency pattern:
+32.1 mm (group I), +18.8 mm (group II), and 28.7 mm
(group III). The difference between group I and group II
was significant with p≤.011, the difference between group

III and group II was significant with p≤.040 for the second
therapy series A (Fig. 2). Improvement of pain intensity
did not only occur in each of the three groups, they also
were significant during the therapy series, while no
significant changes were seen during the time without
therapy (B).

Fig. 2: VAS-Results 80 Hz vs. Bursts. * and ** indicate
statistical significance of p≤.02 and .01, resp. for the
improvement of each therapy form during phase “A”

2. Summary and Conclusions

In the treatment of vascular headache with TENS,
the continuous stimulation with 80 Hz can be
recommended just like the stimulation with a variable
impulse pattern in the low frequency range. Further
investigations are going to be done concerning the long
term outcome.

Acknowledgment
The author wishes to acknoledge the financial

support of the Deutsche Gesellschaft für
Elektrostimulation und Elektrotherapie e.V. (GESET)

References
[1] H.E. Ahmed, P.F. White, W.F. Craig, M.A. Hamza,

E.S. Ghoname, N.M. Gajraj, “Use of percutaneous
electrical nerve stimulation (PENS) in the short term
management of headache”, Headache, Vol. 40, pp. 311

[2] D. Carroll, R.A. Moore, H.J. McQuai, F. Fairman, M.
Tramer, G. Leijon, “Transcutaneous electrical nerve
stimulation (TENS) for chronic pain (Cochrane
Review)”, Cochrane Database Syst Rev, Vol. 3:



CD003222, 2001
[3] E.A. Ghoname, W.F. Craig, P.F. White, “Use of

percutaneous electrical nerve stimulation (PENS) for
treating ECT induced headaches”, Headache, Vol. 39,
pp. 502

[4] R. Goepel, R. Buhl, R. Pothmann, “Transkutane
Nervenstimulation bei Migräne-Patienten,'' Fortschr
Med, Vol. 103, pp. 865, 1985.

[5] “Headache Classification Committee of the
International Headache Society: Classification and
Diagnostic Criteria for Headache Disorders, Cranial
Neuralgias and Facial Pain”, Cephalalgia, Vol. 8, 1988

[6] A. Heydenreich, “Localized transcutaneous electric
nerve stimulation with high voltage impulses in
functional chronic headache and migraine”, Z Ärztl
Fortbild, Vol. 85, pp. 37, 1991

[7] G.W. Jay, J. Brunson, S.J. Branson, “The effectiveness
of physical therapy in the treatment of chronic daily
headaches”, Headache, Vol. 29, pp. 156, 1989

[8] P. Kröling, S. Gottschild, “TENS hebt die
Druckschmerzschwelle in Abhängigkeit von
elektrischen und topischen Parametern”, Phys Rehab
Kur Med, Vol. 9, pp. 48, 1999

[9] T. Mokrusch, “The importance of stimulation
frequency in the treatment of vascular headache with
transcutaneous electrical nerve stimulation”, J Neurol,
Vol. 245, pp. 475, 1998

[10] F.E. Negro, R. Rinaldi, D. Lolli, “Psychological
aspects of people with headache undergoing
percutaneous electrostimulation: preliminary data”,
Am J Chin Med, Vol. 16, pp. 71, 1988

[11] W.E. Pryse-Phillips, D.W. Dodick, J.G. Edmeads, M.J.
Gawel, R.F. Nelson, R.A. Purdy, G. Robinson, D.
Stirling, I. Worthington, “Guidelines for the
nonpharmacologic management of migraine in clinical
practice. Canadian Headache Society”, CMAJ, Vol.
159, pp. 47

[12] B.A. Reich, “Non-invasive treatment of
vascular and muscle contraction headache:
a comparative longitudinal clinical study”,
Headache, Vol. 29, pp. 34, 1989

[13] S. Solomon, A. Elkind, F. Freitag, R.M. Gallagher, K.
Moore, B. Swerdlow, S. Malkin, “Safety and
effectiveness of cranial electrotherapy in the treatment
of tension headache”, Headache, Vol. 29, pp. 445,
1989


